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TPREFACE TO THE SECOND EDITION.

—tor—

Dunixa the successive reprints of the first edition of this work,
publishied in 1871, T was able to introduce soveral important
corrections; and now that more timo 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 s to mo sound. T am also greatly indebled 10 a large

‘mumber of new These have boen

that T have been ablo o use only the more important ones; and
of these, s well as of the more important corrections, I will
append a list. Some new illustrations have been introduced,
and four of the old drawings have been replaced by better ones,

Prof. Huxley (given as a supplement at the end of Part L), on

the naturo of the differences between the brains of man and the

higher apes. 1 have been particularly glad to give these obser-

vations, becanso during the last few years scveral memoirs on tho

subject have appeared on the Continent, and their importance

Jias been, in somo cascs, greatly exaggerated by popular writers.
this

structure and mental power exclusively to the natural selection
of such variations us are often called spontaneous; whereas,

direct and prolonged action of changed conditions of life. Some
allowance, too, must be made for occasional reversions of
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vi Preface to the Second Edition.

structure; nor must we forget what I have called “ correlated *
growth, meaning, thereby, that various parts of the orgaisation

mulated by selection, other parts will bo modified. Again, it
Tas been said by several critics, that when I found that many
details of structure in man could not be explained througl
natural selection, T invented sexual selection; I 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 selcotion has been tmkaﬂ =
full length in the pr because an i

hero first aflorded me. T hisvo been struck with tho likeness of
may of the half-favourable criticisms on sexual selection, with
those which appeared at first on natural selection; such as,
that it would explain some few details, but certninly was not
applicable o the extent to which I have employed it. My
conyiction of the power of sexual 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 be the case in the first treatment of a subject, When
naturalists have become familiar with the idea of sexual selection,
it will, as T beliove, be much more largely acoepted; and it
has already been fully and favourably received by several capable
judges.

Dows, Broxexiax, Kext,
Soptomber 1874,
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THE DESCENT OF MAN;

Axp

SELECTION IN RELATION TO SEX.

INTRODUCTION.

e nature of the following work will be best understood by o
brief aceount 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, n.sIt.hullgM that I should thus
only add o the prejudices against my views. It scemed to me
suficient to indicate, in the fist edition of my * Origin of

this work light would bo thrown on_the
“origin of man and his history;* and this implis that man st
o included with other organi beings n any general conclusion

his mann

vent
National Institution of Geneva (1869), “ personne, en Europe
“au moins, n'ose plus soutenir I création indépendante et de
“foutes pideos, des espices,” it is manifest that at least o larg
‘number of naturalists must admit that species are the modified
descendants of other xpmes and this especially holds good with
younger and The greater number aceept
i i urgo, whother with
justice tho fature must decide, that I have greatly overrated. its
ce. Of tho older and honoured chicfs in natural seience,

many unfortunately are still opposed to evolution in every

~ In consequence of the views now adopted by most naturalists,
‘and which will ultimately, as in every other case, be fo"ovrcd by

5
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2 Introduction.

. others who are not scientific, I have becn led to put together
my notes, 50 as to seo how far tho 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 we:gmy arguments
derived from the nature of the affinities which connect together
whole o goups of organisms—their geographieal distribution in
past and pn.ent times, and their geological succession. The

and_rudi-
L et s ninchearenas e s, whether i
bo man or any other animal, to which our attention may be
ltoctan T Thiee'rea® Glukes of It S10% a1 penss 1o
‘me, ample and conclusive ovidence in fvour of the principle 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 species, is descended from some pre-
existing form ; secondly, the mamer of his development; and
thirdly, the value of the differences between the so-called Taces
of man. As I shall confine myself to theso points, it will not be
necessary to deseribe 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 dem

n labours of a host of eminent men,
beginning with M. Boucher do Perthes; and this is tho i
pensablo basis for un is origin. 1 shall, thercfore,

and others. N shall I havo occasion to do mors than to alluds
to the amonnt of difference betwoen man and the anthropomor-
apes; for Prof. Huxley, in the opinion of most competent
indgos, bas consusivly ahown that n ovry visblo harscter
differs less from the higher apes, than theso do from the
e e sass i of Erimien
This work contains hardly any original facts in regard to man;
but as the conclusions at which I arrived, afier drawing up a

that man's origin can never be known: but ignorance more
froquently confidence than does knowledge : it is those
who know little, and not those who know much, who so
positively assert that this or that problem will never be solved
The conclusion that man is the co-descendant with
other species of some ancient, lower, and extinct form, is not in

© The Complete Work s Darwin Online



Introduction. 3

any dogreo new. Lamarck long ago came to this conclusion,
‘which has lately been maintained by soveral cminent naturalists
and philosophers ; for instance, by Wallace, Huxloy, Lyl Vogt,
Lnbluck, Bichner, Rlle, . and especialy Ly Hiokel
Iast naturalist, besides his great work, ¢ Guwmuu Marpho]ogne

(1866), has recently (1868, with o second edit, in 170), pub-
lished his * Natirliche Schpfngsgeschichte, in which ho fally
discusses the ogy of man. If this work had appeared

‘beforo my essay had been written, I should probably never have
completed it, " Almost all the conclusions ut which 1 have

Wherover T have added
any fact or viow from Prof. Hackel's writings, I give his autho-
xity in the text; other statements I leave as they originally stood
in mymumpt, y giving in the foot- nuh:s references
o his works,

During many years it has seemed to me Jighly probabl bt
sexual selection has played an important part
the races of man;; but in my © Ongnofspocxu’(ﬁrst edition, p.
T contented myself by merely alluding to this belief. When
1 camo to apply this view to man, I found it indispensable to

whole subject in full detail? Consequently the second

of the present work, treating of sexual sclection, has ex-
tended to an inordinate length, compared with tho first part;
ut this could not bo avoided.

1 had infended adding to the present volumes an essay on the
upndnnoﬂhnnmmmnﬁombymnmdche ower animals.

stention was callod

&

are 50 well known, I need

motgive the titles; but as those of
the Latar are Jo well known in
Eagland, I will give them :— Sechs
Ve 55‘! Darwin'sche
Theorie’ sweite Auflage, 1858, von
r; translated fnto

'rllli under the fitle ¢ Conferences
sar I Théorie Darwinienne,’ 1859,
*Der Mensch, im Lichte der Dar-
win'scho Lehre,’ 1865, von Dr. .
Rolle 1 will bt aitemys o give

1o all s who
have hk-nth nn! lld- of ;l:

us (. Canestri

mpﬂﬂ-ﬁ (“Annusrio della Sog @

Nat.," Modens, 1867, p. 81) a very
curious png;r on rudimentary cha-
aring on the origin of

ancesco
Barrago, heunn[ i¥ talan the e
of “Man, made in the image of God,
“was also made in the image of the
“ape.”

Prof. Hickel was the only
author who, at the time w)len this.
work first appeared, had disc
the subjeot of sexual seletion, and

d seen n- ruu importance, since
e pul the *Origin’; and
thu Bedid ina l‘lry able manner ia
his various
52
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4 Introduction.

‘maintains that man ﬁmdnvvdvmhmhin muscles solely for
this view is obviously

by
length of tho present work, T have thought it better to reserve
my essay for separate publication.

© The Complete Work of Charles Darwin Online




Parr I.
THE DESCENT OR ORIGIN OF MAN.

——

CHAPTER 1.
Tar Evivescs or 1ae DEscENT 0F MAN FEOM SOME

Lowse Forx.

Natare of the evidence on_the origin of man— Homologous

structures in man and the ulmb—l(l-:dlnun points of

e, banes, Teproductive organs, he.—- The b it

L The bearing of thate three

o g Ay e .

He who wishes to decide whether man is the modified descendant
of some pre-existing form, would probably first enquire whether
n‘lhghﬂy, in bodily structure and in mental

his ‘with the laws which provail with the
lower Again, tions the result, as far as
onr hmmj‘ndp,dﬂn-mgumnluw,
aad aro they goveruod by the same general Jaws, us in tho caso

W, 08
; for instance, by aormbhun, the inherited
Mdmnﬂd’m &c.? Is man subject to similar mal-

of parts, &, and does ho display in any of his anomalies rever-
sion to some former and ancient type of structure? It might
also naturally bo enquired whether man, like so many other
animals, has given riso to varicties and_sub-races, differing but
slightly from each otker, or to races differing so much that they
must bo classod ns doubtful species? How are such races

oceasional severe struggles for existence; and consequently to

vin Online



6 The Descent of Man. Panr L.

bonefiial variations, whether in body or mind, being proserved,
and injurious ones climinated. Do the races or species of men,
whichever term may be applied, encroach on and replace one
nofher, 0 hat some fially bocome extinct? Wo shall e that
questions, as indeed is obvious in respect to most of
v.hm must bo answered in the affirmative, in.the same manner
as with the lower animals. But the several considerations just
referred to may be conveniently deforred for o time: and we
will first sco how far the bodily structure of man shows traces,
more o loss plain, of his descent from some lower form. In
succeeding chapters the mental powers of man, in comparison
ith thoso of the lower saimals, will b consdersd

The Bodily Structure of Man—It is notorious that man is
constructed on the same general type or model as other mam-
mals. All tho bones in his skeleton can bo compared with

corresponding bones in  monkey, bat, or seal. 8o it is with his
muscles, nerves, blood-vessels and internal viscera. The brain,
the most important of all the organs, follows tho same law, as
shown by Huxley and other anafomists. Bischoff; who is a
hostile witness, admits that every chief fissure and fold in the
brain of man has its analogy in that of the orang; but he adds
that at no period of development o their brains perfectly agree ;

mor could perfect agreement bo expected, for otherwise their

“ Ihomme et celui des singes supérieurs, sont bien minimes, 11
ne fant pas so faire dillusions & cet égard.  L'homme est bien

“plus prés des singes anthropomorphes par les caractéres

 anatomiques do son corvean que ceux-ci no lo sont non-

“soulement dos autres mammifires, mais mémo do

des guenons et des macaques” But it would

‘be superfluous here to give further details on the
‘Detween man and the higher mammals in the structure of the
‘brain and all other parts of the body.

1t may, however, bo worth while to specify a fow points, not
directly or obviously connected with structure, by which this

pnndunu or relationship is well shewn,
Man is liable o receive from the lower animals, and to com-

e Fbirmwinlongen s Moo in the Prfice o this eltion.
« --,' 868, 5. e conclusions Leg.sur la Pl A
 this aathor, as well as those of s quo‘ed by M. Dally, m"o.ﬁ-
(lrnﬂnln et aad daby, concening the Prinmlal Tovmiimb

discussed by Prof. p. 2.
uuu, in the Appendix alladed to
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cortain discases, a5 hydrophobia, variola, tho
fact proves the

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 are liable to many of the same non-
contagious diseases s we are; thus RenggerS who carefully
observed for a long time the Cebus Azare in its native land,
found it liable to catarrh, with the usnal symptoms, and which,
when often recurrent, led to consumption. These monkeys
suffered also from apoplexy, inflammation of the bowels, and
cataract in the eye. The younger ones when shedding their
milk-teeth often died from fever. Medicines produced the 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 1
have myself seen, smoke fobacco with pleasurs.” Brehm asserts
that the natives of north-eastern Africa catch the wild baboons
by exposing vessels with strong beer, by which they are made
drunk. He has seen some of these animals, which he kept in

On the following
‘morning they wero very cross and dismal; they held their aching
heads with both hunds, and wore a most pitiable expression :
when beer or wino was ofiered them, they turned way with
disgust, but relished the juice of lemons.” An Ameriean monkey,
an Ateles, after gotting drunk on brandy, would never touch it
again, and thus was wiser than many men. trifling facts
provs how similar the nervs of taslo must bo i monkoys and
man, and. how similarly their whole nervous system is

Man is infested with internal parasites, e’ peareol

3 Dr. W. Lauder Lindsay
treated,ihis subjct at somo [ength
in the ¢ Journal of Meatal Science,”
de s ot ia the “Ediaburgh
v July 1858,
gy ised

tinct fluids by the same chemical
reagent.

4 ¢ Naturgeschichte _der Smw.

some animals much lower in the

British Qunmly xmw, Oct.
ﬂl 1871, p. 472) what I have here
saill with much severity and_con-
tempt; but as I do not use the term
senity, I camnat see that T am
greatly in error. There apy

me & between e

ducing the same res
closely similar, in two distiuct ani-
mals, and the testing of two dis-

@ The Comolete Work of Charl

scale. Mr. A. Nicols informs me
that he kept in Queensland, in Aus-
tralia, three individuals of the
Phaseolarctus cinereus ; and_that.
without having been taught in any

way, they acquired a strong taste

75, 86. On the Ateles, 5. 105,
For other analogous statemer(z, ses
s 25, 107,
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futa offcts; and is lagued by extornal parasite,all of which
belong to tho same

gestation, as well as the maturation and duration of various
diseases, to follow lunar periods. His wounds are repaired by
the same process of healing; and the stumps left after the
smputation of his limbs, especially during an early embryonic
period, occasionally possess some power of regeneration, as in
the lowest animals.'®
The whole process of that most important funetion, the
reproduction of the species, is strikingly the same in all mam-
mals, from tho first act of courtship by the male," to the birth
and nurturing of the young. Monkeys are born in almost as
helpless a condition as our own infants; and in certain geners
the young differ fully as much in appearance from the adults, as
do our children from their fall-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
hhlm tropical countries the difference is mot great, for the
nru\g is bel(uvad 1ot to be adult till the age of from ten to fiftecn
woman in size, bodily strength,
hll'rhum &, delummmd,mthaumammnnrna do the

* Dr. W. Lauder y, ‘Edin-  * hoo mihi certissime pro-
gk Vel Review,” July 1856, “ bavit, et curatores ejusdem lod et
P 1 “alii o misistris_confirma

* Wl t to insects seo Dr,  “ Sir Audrow Smith e

respect
Laycosk, «On a General Law of Vital
Plrlndlnty" ¢ British Anmmt(an

1842, Dr. Macculloch, *Silliman's * multa de hic re, qub ut opinar,
N n Joura of $ 4 aihil turpius potest indlcar Inter
wvol. xvii, p. 305, has seen a dog * omaia hominibus nl

from tertian ague. Here- © communis. Narrat enim Cyno-

after 1 shall retura to this subject.
1 1 have [i"n the evidence on
this head in my * Variation of Ani-
mal and Plazks Domestica-
tiaz,” vol. if. p. 15, snd more could

« el olorst,

. Mr. Youatt, qui
o Bia % Hortle Zoolegics (Bt
“ariis) medious snimaliom erat,
“ vir in rebus observandis cautus ¢t

“ cephalum quendam in fororem in-
“ cidere aspectu feminarum ali-
“ quarum, sed nequaquam sccend?
“ tanto l'urnm ab omnibus, Sem-

“per cligebat jusiores, ot digaes-
Py turbd, et advocabat yoce
“ gestiique.
T This remark is made with re-

spect fo Cynocephalus aud the an-
Heopomorghoua. apes. by Geal
Nat, des Mammifores,” tom, L. 128

3 Husley, Maa's Place in
ture; 1803, p. 34,
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10 sexes of many mammals. So that the correspondence in

), in the minute structure of the tissues, in
chemical composition and in constitution, botween man and the
higher animals, especially the anthropomorphous apes, is ex-
tremely close.

Eubryonio Development.—Man is developed from an ovule,
about the 125th of an inch in dinmeter, which differs in no
xespect from the ovules of other animals, The embryo ifself 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 cmry the blood to

i which are not present in the higher vertebrata, thongh
the slits on the sides of the neck still remain (/, g, fig. 1),
their former position. At a somewhat later period,
when the extremities are developed, “ the feet of lizards and
L " 88 the illustrions Yon Bacr remarks, “ the wings
feot of birds, no less than the hands and feet of man, all
“ arise same fundamental form.” It is, says Prof.
Huxley* “quite in the later stages of development that the
young human being presents marked differcnces from the young
“ape, while the latter departs as much from the dog in its
“d a8 the man does. i this lst asserti
“ may appear to be, it s demonstrably true.”

As some of my readers may never have scen a_drawing of an
embryo, I have given one of man and another of a dog, at about
tho same carly stage of dovelopment, carefully copied from two
works of undoubted aceuracy.®

After the foregoing statements made by such high autho-
rities, it would bo superfiuous on my part fo give 8 number of

, 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 yoided through a cloacal passage; and the os cocoyx projects

M ¢ Man's Placo fn Nature,’ 1883, magnified, the embryo being twenty-

five days old. The internal viscera
have been omitted, and the uterineap-
Jendages i bath dravwings removed.
was directed to these figures by
Prof. Huley, from whose work,
“Man's Place in Nature,” the idea of
embryo o d giving them was taken. Hickel has
Blschaly * Batickluaggechichte oo given analogous drawiags o bis
des Hunde-Eles,” 1843, tab. xi. fig. ¢ Schopfungsgeschichte.”
438 This drawing is five times
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@. Pore-brain, cervbral hemispheres, &c. . Bocond visceral arch.
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lih & true tail, “extending wmndnnb)v beyond the rudi-
' mentary logs."¢. In the embey!

elrhm'hnd‘ called the corpora Wo , correspond with,
and act like the lmineyn of mature fishes.” Even at a later
resemblances between man and

iowes sxinale ma may be observed. Bischoff says that the
convolutions of the brain in a human feetus at the end of the
seventh month reach about the same stage of dovelopment as in
& baboon when ldnlt."‘ The great toe, as Prof. Owen remarks,”
“which forms tho fulerum when standing or walking, is
“perhaps the most characteristic peculiarity in the human
stzucture;” but in an embreyo, about an inch in length, Prot.

‘Wyman® found “ that the great toe was shorter than the others ;
& 2t of g Jasalel to hews, projected at an angle
& from tho sidl of the Lot thus corresponding with tho per-

“manent condition of this part in the quadrumana” I will
conclude with a quotation from Hnllcy,“ who after asking,
does man originate in a different way from a dog, bird, frog or
fish? says, “the mply is not doubtful for a moment; without
“ question, the mode of origin, and the early stages of the
« dovelopment of man, are s idential with those of the animals
“ immediately below him in the scalo: without a doubt in
“ theso respects, he is far nearer to apes than the apes are to
“ the dog.”
Hudiments,—This subject, though not intrinsically more
important than the two Inst, will for soveral reasons bo treated

those that are nascent; though in some
cases the distinetion is not easy. The former are either abso-
lutely useless, such as the mamme of male quadrupeds, or the
incisor tecth of ruminants which never cut through the hs guns;
or they aro of such slight service to their present p
that we can hardly suppose that they were developed o e

1¢ Prof. Wyman in *Proc. of % I had written a rough copy of

Ameican Acad o Sencs, vl v
1800,p. 17
e e
brgag wo. .. 538,
mhmnzudn;m des
M 1868, s, 95.
1 < Anatomy of Vertebrates,’ vol.
1. p. 558, s.:.
* Proe. Nat. Hist.” Boston,
~1868, vol. ix.
" Manls Place in Nature,’ p. 65.

© The Complete Work of Char

this chapler before reading & valo-
able paper, “Caratterl rudimentali
in ordine all’ origi !nl d\l mmw
(“Annuario de t.” Mo~
dena, 1867, p. 81), hyG Cuulnnl,
to which paper I am considerably
indetted.  Hickel has given admir-
able discussions cn this whole sub-
et uuder the Gite of Dysteleclogyy
in his * Gagerelle Morphologie® aud
Schip
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conditions which now exist. Organs in this latter state are not

and consequently are no longer subjected to natural selection.
Thﬂdhnhwmewhouvmpplﬂd. When this occurs, they
aro mevertheless lisble to occasional reappearanco through
Nnrdm—-dmumﬁam well worthy of attention.

The chief agents in causing organs to become rudimentary
mmmmmnmmﬁo«hﬁ-mmm

is chiefly used (and munm-uydmgmm,),mm
inheritance at a corresponding period of The term

here some 5, OFgans been reduced by
‘means of natural selcction, from having to tho
species habits of lifo. The process of reduction
s through the two principles of compensa-
tion and economy of growth; but the later stages of

after disuse has done all that can fairly be attributed to it, and

vory small;® are difficult to understand. _The final and complete
suppression of a part, already useloss and much reduced in size,
in which case neither compensation nor economy can come into
play, is perhaps intelligible by tho aid of the hypothesis of
But as the wholo subject of rudimentary organs
has been discussed and illustrated in my former works* I need
here say no more on this
Rudiments of various muscles havo been observed in many
parts of the human body;® and not & fow muscles, which aro

 Some criticlsms on this  Zoolog. 1852, tom. xviil, p. 15) de-
essrs. uﬂﬁb‘m v rodlments o

wt,
. Soc.” 1869, 'vl.vle. d-h-dl."mhvlh—a-
Variation ‘of Animals “infiniment petit.¥ Another
Plants wnder Domestiction, nl. il s, ealod 1ol petdrins.
the
Bpesee’ 500 adit, p. 535. hand, but appears from time to time

. Ricaard (‘ An- in & more or less rudimentary con~
ol G Sl ek series,  dition.
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Cuar. 1. Rudiments. 13

‘regularly present in some of tho lower animals can occasionally

detected in man in a greatly reduced wndliwn. Every one
wnst have noticed the power which many animals, especially
horses, possess of moving or twitching their skin; and this is
effected by the panniculus carnosus. Eemnants of this muscle
in an efficient state are found in various parts of our bodics; for
instance, the muscle on the forehead, by which tho 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 -imm, namely in the axille, near the scapulm,
&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 rectus abdominalis,
but s closely allied to the panniculus, oceurred in the proportion
of about three per cent. in upwards of 600 bodies: he adds, that
this muscle affords “an excellent illustration of the statement
“ that occasional and rudimentary structures are especially
“ liable to variation in arrangement.”

Some few persons havo the power of contracting the super-
hhlmldumthnirlﬂlpu,mdthnw muscles are in a
variable and partially rudimentary condition. M. A. do Candolle
1has communicated to me a curious instance of the long-continued
persistence or inhmhnoe of this 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
‘heavy books from his head by the movement of the scalp alone;
and he won wagers by performing this feat. His father, uncle,

children possess

above-mentioned branch is cousin in thelevmth degree to the
head of tho other branch. This distant cousin resides in
another part of France ; and on be\ngukmlwhathurhepomessed
is power.
a good illustration how persistent may bo the mnm_m of an
absolutely useless. f-cnlty,pro’m'bly derived from our remote semi-
Jhuman progenitors; since many monkeys have, and frequently
se the power, of largely moving their scalps up and down.*
muscles which serve to move the external ear,
and the intrinsic muscles which move the different parts, e in a
rudimentary in man, and they all belong to the system
o Bk V. Turaer, (Pro. Rogal  Emotions n Man sod Asimal;
2 1806-67, 1. 65. 1872, p 1é4,
5 e my * Expressica of the
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14 The Descent of Man. Pazr 1

of the panniculus; they are also variablo in development, or at
least in function. I have seen ome man who could draw the
wholo ear forwards; other men can draw it upwards; another
who could draw it backwards;* and from what ono of these
persons told me, it is probable that most of us, by often touching
our cars, and thus directing our attention towards them, could
Tecover some powr of movement by repeated trials. The power
of erecting and dirccting the shell of the ears to tho various
points of the compass, is no doubt of the highest servico to
many animals, as they thus perceive the direction of danger;
but T have nover heard, on sufficient evidence, of & man who
possessed this power, the one which might be of use to him.
The whole external shell may bo considered a rudiment, together
with the various folds and ix and anti-helix,

much to its weight. Some authors, however, suppose that the
cartilage of the shell serves to transmit vibrations to the
mum nerve; but Mr. Toynbeo after collecting all the

known evidence on this head, concludes that the external shell
is of no distinct use. The ears of the chimpanzee and orang are
Myhhmdm,mdmmmnmmmmm

-y slightly # Tam d by the keepers in
the Zuolnglml Gnldmthttheaomlmd!matmmo or erect
:heuum,nmcuwymmmqummmwmnm
with those of man, as far as function is concerned. Why these
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
Tabits and great strength they were but little exposed to danger,
and so during o lengthened period moved ﬂxmuﬂ Dut little,
and thus gradually lost the power of moving them. This
would be a parallel case with that of those large and heavy
birds, which, from inhabiting oceanic islands, have not been

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

2* Canectri quote iyt (Ao Intely boen experimnting o the

nuario Soc del Naturalist, funchion of tha.shell of the ear,

ndl..lM‘lpW)(nlhAnm .un.munurlym-—m
conclusion as that given

* {The Diseases of the Ear; by  ® Prof. A. Macalister, g

% an.bu‘ FRS, 1800, p. 12. and Mag. of Nat, Histery," vol. vii,

A distinguished physiologist, mr 1671, p. 342,
, informs mo that he had
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a horizontal plane, 50 as to catch sounds from all dllechm It
has been asserted th.t the ear of man alone possesses a lobule ;
but “a rudiment of it is found in tife gorilla;"* and, as T hear
from Prof. Preyer, it is not rarely absent in the negro.

“The celebrated sculptor, Mr. Woolner, informs me of one little
poculiarity 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 fignre of Puck, to which he had given pointed ears.
He was thus led to examine the ears of various monkeys, and sub-
sequently moro carefully those of man. Tho peculiaity consists
ma Jittle blunt point, projecting from the inwardly folded margin,

When present, it is developed at Lirth, and, according
o Prof. Ludwig Meyer, more frequently in man than in woman,
Hr.Wodnu made an exact model of one such case, and sent me

ﬂmmiu drawing. (Fig. 2.)

hﬁmmdhur.htoﬁm

in front or behind. They

are variable in size, and somewhat in
mdmg cither a little higher

or lfmnr and they sometimes occur

syl
!nh-h_xhammgw of another caso ¥l Naman Far. modelet
in & chimpanzeo in the gardens at . The projecting paint.

sists of the extrome margin of the ear folded inwards; and
fhﬁﬁding appears to be in some manner connected with the
whole external ear being permanently pressed backwards. In

‘many monlkeys, which do niot stand high in tho order, as baboons
and somo spocies of macacus,* the upper portion of the ear is
Win(cd and the margin is not at all folded inwards;

‘but if the margin were to be thus folded, o slight point would
u’ﬁ—tﬂ: roject inwards towards the wnh-e, and probably a
Moulnrd. from the plane of the ear; and this I believe to
Ele-  Lemuroides, in Messrs. Murie and

--ru-:u'n;r,"mx,p m Mivart’s ?x'«nm paper in *Tran-

5. Soe.’ vol. vil. 1869, pp
tl-ﬁnhp 0l m ears. ot‘ nu Sam.IQO
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be their origin in many cases, On the other hand, Prof, L. Meyer,
in an able paper recently published ® maintains that the wholo
a8 s aneof mers variabilty; and tha the projetions aro ot
veal ones, but are due to the internal cartilage on cach side
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. I have myself
seen, through the kindness of Dr. L. Down, tho ear of a micro-
lous idiot, on which there is a projection on the outside
OF 16 helfx, 204 5ot on the vend. okded elgs, o thet tils
point can Lave o elation ¢ m a former apex of the car. Never-
theloss in woms cams, siy orighal view, that the puits
0 Teatidse o g Uph ek formerly erect and pointed ears,
1l st fo ma probable. 1 thik 50 from the fraquency of
poedgrelt oot e B
postion with thatof the tip of 8 yointed e, In ono caso,of
‘hich  phoiograph has been st 1o, th projecin is 0 Iare,
that supposing, in accordance with Prof. Meyer's view, the car
to be made by the equal development of the
'Lh.wnghant the wholo 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 s not at all folded inwards,
but 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 & young child, the father compared the ear with the
drawing which I havo given® of the car of a monkey, the
Cynopithecus wiger, and says that their outlines are close
similar. I, in theso two cases, the margin had been folded
inwards in the normal manner, an inward projection must have
Teen formed. I may add that in two other cases the outline still
remaing somewhat pointed, although the margin of the upper
part of the car is normally folded inwards—in one of them,
however, very narrowly. ‘The following woodeut (No. 8) is an
accurate copy of a photograph of the faetus of an oravg (kindly
sentme by Dr. Nitsche), in which it may beseen how different the
pointed outline of the car is at this period from its adult condition,
when it bears a close general resemblance fo 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 scems to
# Ueber das Darwin'sche Spitzohr, * ‘The Expression of the Emo-
‘A'r;hlv fir Path. Anat. und Phys, tions,’ p. 136,

® Thi plete Work
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1me probable that the points in question are in some cases, both
in man and apes, vestiges of a former condition.

Fig. 3 Festus of an Orang, Fact me.pn,.um;mmu
he ear at this early age

The niotitating membrane, or third eyelid, with its accessory
museles and other structures, is especially well developed in
birds, and is of much functional importanca fo them, as it can
e rapidly drawn across the whole eye-ball, It is found in some
zeptiles and amphibians, and in certain fishes, as in sharks. It
hhiﬂyw‘lldnehpedm the two lower divisions of ?.lm mam-

mnamely, in the and and
m-mh'olmhlghnmmmnh as in the walrus. But in
nan, the and most other mammals, it exists, as is
ldmiM by l|l lnnwmlxh. as a mere rudiment, called the

'ﬂalnudlnuﬂ is of the highest importance to the mfer
number of mammals—to some, as the ruminants, in warning
m of dmgu, 1o others, as the carnivora, in finding their

to others, again, as the wild boar, for both purposes
muud But the senso of smell is of extremaly slight service,
if any, even to the dark coloured races of men, in whom it is

"W- *Elements of Physi- Knox, ‘Great Artists and Anato-
 tralat, T ol i p. 106 This radiment ap-
i * Anatomy of Verte- pmnuy is somewhat larger in
* vol. iil, p. 200; ibid_on Negroes and Australians than in
the Walrus, *Proc. Zoolog. Soc.’ Europeans,see Carl Vogt, * Lectures
November Sth, 1854, See also B on Man, Eng. translat. p. 129,

B
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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; mor does it prevent the Esquimaux from
-leupmg in the most fetid atmosphere, nor many kavages from
enting half-putrid meat. In Europeans 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
s0 far rudimentary condition, from some early nitor, to
whom it was highly serviceable, and by whom it was con-
tinually used. 1In those animals which have this sense highly
developed, such as dogs and horses, the recollection of persons
and of places is xmglynmdnmdwithﬂmr odour; and we can
thus perhaps understand how it is, as Dr M-mhley has traly
that smell in effective
“in mnngnmlyduﬁmmdmmonm«mm
“ and places.”
Man differs conspicuously from all the other Primates in being
almost naked. But & 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 abundanee, but likewise in position: thus in some
uropeans the shoulders are quite naked, whilst in others they
bear thick tufts of hair® There can be little doubt that the
hairs thus seattered over the body are the rudiments of the
uniform hairy eoat of the lower animals. This view is rendered
all the more probable, as it is known that fine, short, and pale-
coloured hairs on the limbs and other partsof the body, occasion-

 The account given by Humboldt
of the power of emell possesed by
the natives of South America is well

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

jers. M. Houzeau (* Etudes sur

1872, p. 91 that he re-
peat made experiments, and
proved that Ne and Indians
could recognise persons in the dark

by thir odooe,  Dr, W, Ogle
mnde some curious observations on
the connection between the power
of smell and ths colouring matter
of the mucous mem the

The Complete Work of

of smell than the white races. See
hispaper, Madioo-Chlrurglel Tras-
ons,” London, val. lil, 1870,

by

= "nn Phsiclogy and Pathlogy

ind, 204 adit, 1808, p.

= Eachricht, Usber dl ) )Lu:hhmg
der Haare am menschlichen Kdrper,
“Mitllex’s Archiv ffr Anat. und Phys
1837, 5. 47. 1 shall often have to »
sefer'to this very curious paper.
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.E

y becomo developed into “ thickset, long, and rather coarse
“dark hairs,” 'hm abnormally nourished near old-standing

famed
am informed b,v Sir James Paget that often several members
family have a few hairs in their eyebrows much longer than
‘the others; ln that even this slight peculiarity seems to be
inherited. These hairs, mo seem to have their representatives;
for in the chimpanzee, and in certain specics of Macacus, there
are scattered hairs of considerable length rising from tho naked
skin above the eyes, and corresponding to our eyebrows ; similar
Jong hairs project from the hairy covering of the superciliary
in some baboons.
fine wool-like hair, or so-called lanugo, with which the
fetus during the sixth month is thickly covered, offers a
‘more curious 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 femalc foetus; but
a

B

characters duh( an early period of growth. The direction and
‘arrangement of the hairs on all parts of the fwtal body are the
samo as in the adult, but are subject to much variability. The
whole ), including even the forehead and ears, is thus
thiekly elothed; but it is a significant fact that the palms of the
‘hands and the soles of the fect 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 faetus probably represents the first permanent coat of
hair in those mammals which are born hairy. Three or four
eases have been recorded of persons born with their whole bodies
-dﬁo-ﬂ:kﬂyma‘dvxthﬁmhnghun and this strange
i strongly inherited, and is correlated with an abnor-

mal condition of the teeth.? Prof. Alex. Brandt informs me that
e has compared the hair from the face of a man thus charac-
terised, aged thirty-five, with the lanugo of a foetus, and finds it
similar in ; thereforo, as he remarks, tho case may

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

3

# Paget, ¢Lectures on Surgical has recently sent me an additional
e cuse of a father and son, born iu
- bid. . 40, 47. Ruseia, with these peculiarities. 1

44 See my ‘Vlthlln of Animals have received drawings of both from
and Phd- under Domestication,” Paris.
vol. il p. 327, Prof. Alex. Brandt

c2
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20 The Descent of Man. Pasr L
boen assured by a surgeon to a hospital for children, have their
backs covered by rather long silky hairs; and such cases pro-
bably come under the same head.
1t sopoas s if the posterior molar or wisdom-fecth were
tending to become rudimentary in the more civilised races of
man. Theso teeth are rather smaller than the other molars, as
p ix likewise the case with the corresponding teoth in the chl.m—
orang; and they have only two separate fan
Thuy do. ot out through the gums tll about the seventeenth
year, and T have heen assured that they are much more liable to
deeay, and are carlier lost than the other teeth; but this is denied
by some eminent dontists. They are also much moro lisblo to
m—y both in structure and in the period of their development,
he other teeth. In the Melanian races, on the other

hnd, the i are usually furnished with three
scparato fangs, and are generally sound; they also differ from
the mol in size, less than in the Caucasian races*

Taces by “tho posterior dental portion of tho juw hemgnlwm
*in

M and thi
1 proenme, be attributed to civilised men habitually Setiagn
soft, cooked food, and thus using their jaws less. Tam informed
by M Bﬁm Ghnﬁ it is becoming quite a common practice in the
United to remove some of the molar teeth of children, as

the jaw. dou not gzow Jargo onough for the perfoct development
of the normal number.

With respect to the alimentary canal, T havo met with an
account of only  single rudiment, namely the vermiform append-
-gsolthamnm. The cicum is & branch or diverticulum of

mhﬁm,undlnxm.cn!—deﬂ,lndiluxmdyhngln
‘many of the lower In i
hullltumwlymmlhmthnmuhngumwholalwdy“
1t is sometimes produced into a long gradually-tapering point,
3550 W homatinos cousizioted. 1 parts. It appears s if, in con-
sequenco of changed dict or habits, the cmeum had become much

4 Dr, Webb, Teeth in Man and  from Florence, that he has lately

the Authropoid Apes,”ns quoted Ly hen -m‘xn; the last molar teeth
Dr. . Cartor Blike'in * Anthropo. in the diffrat. races of man, and

logieal Review,’ July 1867, p. 299. the same conclusion as
n, ‘Anstomy of Verte- dm zxuu i my text, vis, that in
brates,” vol. fil. pp. 520, 521, and  the higher or civilised races they

are on'the road. towards atrophy o
4 40n the Pimitive Form of the  eliminaion.
Skall Eog trnlat. i ¢ Anthropo- Owen, *Anstomy of Verte-
I 868, p. 426 \m.,m.mmm,mc,m
S Prot Mestogaizs whits to e
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‘various animals,

the vermiform appendage bemg

shortened in
leftas a mmnm of the shortened part. That this appendage
isa rudiment, we may infer from its small size, and from thie
‘evidence which Prof. Canestrini ' has collected of its variability
in man. It is mmdl,y quite absent, or again is largely
is sometimes completely closed for half
um-mm of its lwgﬂ: with the terminal part consisting of
solid expansion. In the orang this appendage is long
nd mvnlmd in man it arises from the end of the short
commonly from four to five inches in length,
only nhont the third of an inch in diaweter. Not only is
nnh-. but it is sometimes the cause of death, of which fact

havo lately heard two instances

is is due to small he

two
hdhmhunds.umgthemn,md causing inflam-
Iluuu(ﬁnlanr Quadrumana, in H)ehmnndaand

‘generally a trace of

‘Carnivora, as well as in many marsupials, there is a passage ne
the lower end of the humerus,

called the supra-condyloid fm-l—

‘men, through which the great nerve of the fore limb and often
ﬂup-t artery pass. Now in the humerus of man, there is

this passage, which is sometimes fairly well

developed, Deing formed by a depending hook-like process of
bone, completed. by o buod of ligument. D, Siuthors*vho s

closely attended to

subject, has now shewn thut this
-mhunhd as it has occurred in o father,

‘sometime
and in no less than lmlr out of his seven children. When pre-

é

nerve invarinbly passes through it; and this
clealy indicates that it is the
foramen of the lower animals. Prof. Turner

homologue and rmhmcnt of the

estimates, 8 he informs me, that it occurs in about one per cent.
of recent skeletons. But if the occasional development of this
structure in man is, as seems probable, due to reversion, it is a
return to & very aucient state of things, because in the higher
Quadramana it is absent.

E

itis

There i another foramen or perforation in the humerus,

- ‘A-nurla della Soc. d. Nat”

P04
iy c. u.nxu ¢ e
S une 15, 1005, 20y and
une ) p.
Hiickel (* Generelle Mo rie,”
have Nﬂmd
of this rudi

Feb. 15, 1878, and another im-
R e ‘ibid., Jan, 24, 1863,
. Kno: forme

attention to this peculiar structure
in man; see his ‘ Great Artists and
Asatomists, p. See also an im-
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oceasionally prosent in man, which may be callod the inter-
Coavkad Pl otonre, ot ook constantly, in various anthro-
poid and other apes,® and likewise in manyof the lower animals,
Tois nmarkable that this perforation seems {0 huo boen present
in man much more frequently during ancient times than
rocently.  Mir. Busk® has collosted fho. fo evidence o
this head: Prof. Broca “ noticed the rmrfnruﬁnn oo i s
“half per cont, of the arm-bonos collected in the * Cimetiére du
“Sud,” at Paris; and in the Grotto of Orrony, the contents of
“which aro referred to the Bronzo period, s mahy as eight
“lumeri out of thirty-two were perforated; but this extraordi-
“nary proportion, he thinks, might be due to the cavern having
“been a sort of “family vault, Again, M. Dupont found thirty
““per cent, of perforated bones in the caves of tha Valley of {1
“ Lesse, belonging to the Reindeer period ; whilst M. Leguay, in

“it be left nmmoticed 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
&qﬂmﬂy present structures which resemblo those of the lower

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

In man, the o8 coceyx, together with certain other vertebrm
hereafter to be described, though fanctionless as a tail, plainly
vepresent this part in other vertebrate animals. At an early
embryonie period it is free, and projects beyond the lower
extremities; as may be seen in the drawing (Fig. 1.)of llmmmx
embryo. Even after birth it has been known, in certain ra
and anomalous cases, to form & small external rnd.unantﬂfn
tail. Tho os cocoyx is short, usnally inclnding only four
vertebrm, all anchylosed together: and these are in a rudi-

 Mr. §t. George Mivart “Traas- 5 Qutrofages ha ataly collocted
act. Phil. Soc. 1807, p. 3 the evidence on this subject. ¢ Rovue
“On the Caves of G.hmxm," dor Conrs  Sclantfiquen 1807-1968,
wsct. Tntorat, Congrese of - p. 035, Tn 1840 Fiebchmamn ox”

ibi

perforation is present i thirty-one  the many anatomists present at the
man remains  m at Exl
ancient mounds in the Western (sce Marshall in Niederlindischen

ited States, and in Florida. It fir Zoologie, December1871).
frequently occirs in the negro.
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mentary condition, for they consist, with the exception of the
basal one, of the centrum alone® They are furnished with
some gmall muscles; one of which, as I am informed by Prof.
Turner, has been expressly described by Theile as a rudimentary
xepetition of the extensor of the tail, a musclo which is so

‘many mammals.

The spinal cord in men extends only as far downwards as the
last dorsal or first lumbar vertebra; but a thread-like struc-
turo (the filum terminale) rans down the axis of tho sacral part
of the spinal canal, and even along the back of the coceygeal
bones. The upper part of this filament, as Prof. Turner
informs me, is undoubtedly homologous with the spinal cord;
but the lower part apparently consists merely of the pia mater,
investing membrane. Even in this case the os
coceyx may be said to possess a vestige of so important a
the spinal cord, though no longer enclosed within
& 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 b
rocently discovered at the extremity of the coceygeal bone:
very peculiar convoluted body, which is continuous with the
‘middle saeral artory; and this discovery led Krause and Meycr
0 examine tho tail of a monkey (Macacus), and of a cat, in both
of which they found a similarly convoluted body, though not at

The reproductive system offers various rudimentary struc-
tures; but these differ in one important respeet from the
cases.  Here we ave not concerned with the vestige of

a part which does not belong to the species in an efficient state,
‘but with a part efficiont in the one sex, and represented in the
other by a mero rndiment. Nevertheless, tho occurrence of
such rudiments is as difficult to explain, on the belief of the
separate creation of each species, as in the foregoing cases.
Hereafter I shall have to recur to these rudiments, and shall
shew that their presence generally depends merely on inheri-
tanco, that is, on parts acquired by one sex having becn
partially transmitted to the other. I will in this place only give
somo instances of such rudiments. It is well known that in the
males of all mammals, including man, rudimentary mammams

and have yielded a copions supply of milk. Their essential
identity in the two sexes is likewise shewn by their occasional
enlargement in both during an attack of the

# Owes, € 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 It is jmpossible to read Leuckart's able

Some other rudimentary structures belonging to
tho reproductive system might have been here adduced.
e bearing of the three great classes of facts now given is
Bt it would b fally
the line of argument given in detail in my ¢ Origin of Species”

to diversified conditions. On any other view, the similarity of
pattern between the hand of a man or monkey, the foot of a
horse, the mpp: of & seal, the wing of atat, &c. s utterly

to nssert that they
hl“ﬂlhunhmmﬂmﬂ\e-meldml}im ‘With respect to

we can

Lo in Todds “Cycly.
of Anat 184693, vl Ir. p 1415,
In ‘man this organ is

, bty

other
" is varible In devslopment
as well as in other characters.
5 See, on this subject, Owen,
y of Vertebrates,' vol. iii.
pp. svs, §a6, 706,
rof. Biancon, in & recentl;
pnmum work, illustrated by
mirable engravings
Darwi

show that homological structures, in

the above and other cuses, can be

fully explained on mechanical prin-

ciples, in accordance with their uses,

No one has shewn so wel, how ad-

‘mirably such structures are
thir fal

lection.
In a bat, he
mmm.‘wmm (p.218) et appears

me (o use Auguste Comte’s

@ The smolete Work of

on the prineiple of
words) & mere metaphysical prio-
ciple namely, the prservation in

s Inko‘{rl Ig the mammalian

touch the ground ;
shews clarly to b of s
s unfortunate that he

wings e beetles, existing
undor the soldered wing-covers, of
the vestiges of the pistil and staiens

in various flowers, and many other

such cases.
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variations supervening at a rather late embryonic period, and
being inherited at a correspo

or less perfectly, the structure of their common progeritor.
No other explanation has ever been given of the marvellous fact
that mammya. of a man, dog, seal, bat, reptile, &c., can at first
Dardly bodistinguished from each other. In order to understand
the existence of rudimentary organs, we have only to suppose
that o former progenitor possessed the parts in question in a
perfect state, and_ that under changed habits of life they became
greatly reduced, cither from simple disuse, or through the natural
selection of those individuals which were least encumbered with
 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
general model, why they p-uthmngh the same carly stages ot
development, -nd why they retain certain rudiments in common.

we ought frankly to admit their community of

descent; to take any other view, is to admit that our own

,.naumc of all the animals around us, is o mere snare

laid to entrap our judgment, This conclusion is tly

l, if we look to the members of the whole animal

uﬂa and consider the evidence danvod from theu- n.mmhes

cir

giﬂl succession. It is only our natural prejndme, n.mi um

which made our forefathers declare that they were

, which leads us to demur to this

conclusion. But the time vnll 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, shonld have believed that cach was the work
of 2 separate act of creation.
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CHAPTER II.

Ox TE MaxsEr oF DEVELOPMENT oF MAN FROXM soME
Lowen Fomt.
v.u.umy of by mind n sowe-—Iahariange-Cumss of variafity
Laws of variation the same in man ax in the lower animals—
ncreased w0 and oo
parts—A variation—
Lyl et s et 5 b s e
dominant animal in the world—lm) of his corpareal structure—
The causes wl uent
of structure—Decrease in size of the can i
altered shape of the skull—Nakedness—Absence of a tail—Defenceless
condition
Ir is manifest that man is now subject to much variability.
No two individuals of the same raco ll‘a qmm alike. We may
compare millions of faces, and each wil here is
Ana;nd!yyutmtnldxmtymlhmwﬂmu
i ofthamhnlplrho(thahody.dmlmgﬂxotlho
legs being one of the most variablo points. in some
quarters of the world an el skull, and in other quarters
a short skull provails, yet there is great d!vgmzy of lhlpa even
of

etion of the conditions of lif llfhmnlll of ¢

an ares as the Sandwich Islands.* eminent nssures
me that there is nearly as much diversity in the tecth as in the
features. The chief arteries so frequently run in abnormal
courses, that it has been found useful for surgical to
calculate from 1040 corpses how often each course prevails®

‘muscles are eminently variable: 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.

Hudle, i Iyelts ¢dutiguty of
the -

? Tovestigations in Military and
of American  Man,’ 1863, p. 87.

Anthmpnln(. Statistics
Soldiers,” by

B. A. Gould, 1869, p. wich Islanders, Prof. J. Wyman,
256. ‘ on Crania,’ Koston,
* With fo the “Cranial 1868, p. 18.
forms of i rigines,” 3 *Anatomy of the Arteries,’
s De Ak Meig in “Proc. R Quin. Proface vil. i, 1843,

Acad. Nat. Sci’ Philadelphis, May,
1868. On the Australians, sec

Sorght sty PP 175, 189,
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Ho ads, that the power of performing the appropriate move-
ments must have been modified in accordance with the several
deviations. Mr. J. Wood has recorded® the occurrence of 295
‘muscular variations in thirty-six subjects, and in another set 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 one body out of the thirty-six was “found totally
"lﬁn'h departures from the standard dlscnptmns of the

“musoular system given in anatomical text books.” A singlo
Body prosented the extraordinary number of twenty-fivo distinct
abnormalitics. same musclo sometimes varies in many
ways: thus Prof. Macalister describes® 10 less than fwenty

variations in the palmaris accessori

old anatomist, Wolff;! asela that -t flstoal
‘wiscera are more variable than the external parts: Nulla parti-
cula est que non aliter et aliter in aliis se habeat hominibus. He
Thas even v:inm a treatise on the choice of typical examples of

for representation. ussion on the bean-ideal
of the liver, lungs, kidneys, &c., as of the human face divine,
sounds strange in our cars.

‘The variability or diversity of the mental faculties in men of
the same race, not to mention the greater differences between
the men of distinct races, is so notorious that not a word need
here bo said. So it is with the lower animals. All who have

g

in our dogs and other domestic animals, Brehm especially
insists that each individual monkey of those which he kept tame
Africa had its own peculiar disposition and temper: he men-
tions one baboon remarkable for its high intelligence; and the
keepers in the Zoological Gardens pointed out to me 8 monkey,
‘belonging to ﬂm New World division, equally remarkable for
, insists on the diversity in the
‘various mental nhnmm of the monkeys of the same species
which he kept in Parnguay; and this diversity, as he adds, is
partly innate, and partly the result of the manner in which they
have been treated or educated.®
elsewhere® so fully discussed the subject of Tnheritance,
here add hardly anything. A greater number of

have
I need
# ‘Proo. Royal Soc’ 1867, p. * Bichm, ‘Thierloben,’ B.
5445 also 1868, pp. 483,524, There 58, 87. Rnnggﬂ,'&ngnhlenv&m
pos 20,

m_ of Auimals and

‘ariatio
1868, p. 141, Plants usder Domestication,’ vol
T iAct. Acal. St. Petersburg i chap. xit.
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facts have been collected with respect to the transmission of the
most umhg.uwdluolmmmmm characters in

, through

wunmm~m¢mu'mmp|u.m.mn

combination of high faculties, tends to be inherited;
lmd on the other hand, it is too certain that insanity and doteri-

‘mental powers likewise run in
\Vi&mwtwthnmdmty.nmhlﬂm
very ignorant; but wo can see that in man as in the lower
animals, they stand in some relation to the conditions to which
each species has been exposed, during soveral gencrations.
memmmhnmhdmm,

19 ¢Hereditary Genius: an Ta- *man had an oval visage with fine
uiry fato its Laws and Conse- ‘ features, and apother was quite

arles Darwin Online
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iy subjugated by otbr men, aa that crtan indvidusle
B, and thus unconsciously sclected, from somo-

villages inbabited by the
ke also, a form of selec-

vigorous

all the races of man as forminga singlo species,
his range s enormous; but some separate races, as the Americans

, have very wide ranges. It is a well-known
Jaw that widely-Tanging species aro much more variable than
species with restriotod ranges ; and tho v-mmmy of man may

with (h it of
that of domesticated
Nob guly does variahilty appea to b induced in man sud
Jower saitals by the s goner] enuses, bt in both the
same parts of tho body are affecte y_analogous
Sikugt, T, has boen Proved in such fall doail by by Godron and

EE&

s Mifordts <Hitory of Gresee!
o .. 282, 16 appears sl

£

with & view to the health and

vxgnnr of their children. The Gre-
t, Th who

Jived 550
b e
wlaction, if custully sppliody o
be for the improvement of mankind.
He saw, likewise that wealth ohe:
the proper setion of sesial
nlm!lnn. ites :

ith ki wod borses, Eurnus{ we proceed
By

le rules, and choose a breed

For profit and

increase, at
Of a sound stock, withou

Bat, in the dai

The'price s everythiag : sake
s woRen afe in marciuge given
The harlof rufias, that o wos

Men marr)

th has thriven,

2 Wl 1 otoring wih the prondest e
s

mmd,

¥ o dagenid, o mnlla ind,
eyl more, my fiend ! ua. catse s plain,

And to lament

it the consequence s vain.’
(The Works of J, Hookham Frere, vol. {i, 1872, p. 334

© The Complete Work of

harles Darwin Online



3

The Descent of Man.

an'n(lw,thnlneedmonlymﬁ.rh uwuwm'h“ _llm-

Pasr L

daﬂnlw action of changed eondiﬁcm,uoxhilﬂwd L by all or nearly

th The effeets of the Ve
or disuse of parts. The cobesion of homologous parts. 'Th
nﬂnbuuy of multiple parts. Compensation of growth; but of
thul-wlhnol‘mmd 10 good instance in the case of man. The
of the mechanical pressure of one part ou another ; as of
the pelvis on the cranium of the infant in the wom! of
leading to or
The reappearance of long-lost characters through reversion.
And Instly, correlated variation. All these so-called laws apply
equally to man and the lower animals; and most of them even
1o plants. 1t would be superfluous here to discuss all of them;™
bt several are so important, that they must be treated at con-
siderablo length,

1'!- direct and definite action of changed conditions,—This is a
It cannot be dmhd that con-

that
fictuatog variability, by which the whol organiemtion i

ered in some

degreo p
n the Unitod States, above 1,000,000 soldiers,
casured, and the States in which they were

the late war, were me

M Godron, ‘De IEspice,’ 1850,
tom il livro 8. Quatrefages, ¢ Unite
de I'Espice Humaine,' 1861,
Lectures on Anthropology, given in
the tRerae o Cours Sclatifiguss;
1860-

5 Hist, . o, Part. des Ano-
males de TOrpusetion; o three
volames, tom. i.

e Tl

Nork of Charls

who served in
T have fully discussed these
aws i my Varlation of Auimaly

cnsa

oS, mnm.' . He lays

-lthll-.hlhm'nlpllxu,oo
th nature of
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‘born and reared were recorded ™ From this astonishing num!
of observations it is proved lat locl iflucnces of some o bind
dincu: on stature; and we further larn that “ tho State
hero the physical growth has in great measure taken place,
i The Bt of birth, which indicates th ancostry, seem to
“exert o marked inflnence on the stature.” For instaneo, it is
established,  that residence in the Western States, during the
“years of growth, tends to produce increase of stature.” On the
other hand, it s certain that with sailors, their life delays growth,
s shewn * by tho great difforence botween the staturcs of soldiers

which thus act on stature; but he arrived only at negative results,
mmdq that they did not. m!n'ain climate, the elevation of the

or H- need of the comforts of life. This Iatter conclusion is
diroetly opposed to that arrived at by Villermé, from the statistics
of the height of the conscripts in different parts of France. When
‘we compare the differences in stature between the Polynesian
chiefs and the lower orders within the same islands, or between
the inhabitants of the fertile volcanic and low barren coral islands
of the same ocean,” or again between the Fuegiaus on the eastern
and western shores of their country, where the means of subsis-
tence are very different, it is searcely possiblo to avoid the con-
nlndm that better food and greater comfort do influence stature.
the proceding statements shew how difficult it is to arrive
.u,ypmmmm Dr. Beddoo hu hwy proved that, with
the inhabitants of Britain, residence in towns and certain ocoupn-
‘tions have a deteriorati mﬂnﬂmeﬂnhmgh! and he infers that
mmlﬁkwnmhmnx&ntmhmmd,nllhkm the case
m the United States. Dr. Beddoe further believes that wherever
4 “ race attains its maximum of phmml development, it rises
hiah-t in energy and moral vigour.
‘Whether extersol conditions rod ‘produce any other direct effect
‘on man is not known. It might have been expected that dif-
ferences of climate would have had o marked influence, in as much
as the lungs and kidneys are brought into activity under a low

i 'lnvull]nllu\u in Militaryand 289, Th-le is also n remarkable

dathie ! &c. 1809, by differen Ff ance between
J:n.ld, » DS, 107, 126, 181, the dawly-ulllld indoos !nh
Fhy the Upper Gany
i Fox the Pl Elphinsioud' *History of 1ty vol.
and's ¢ Phy of H’mkmd,' ip. 824,
ol . ,,. 145, Memoirs, Anthropolog. Soc.
Godreg, * VAM tom. -.. > 1867-69, pp. 561, 565, 567.
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temperature, and the liver and skin under a high one® It was
formerly lhunghl that the colour of the skin and the character
of the hair Mlmmdhyhghtorhut and although it
enuhudlybldmieﬂthntmumil s produced, almost
nuomnwwthttbewhnbun small, even

after exposure during many ages. Bnﬂhhnwvmbenwm
properly discussed when we treat of ﬁlediﬂuenlmo{m
ind, With onr domestic animals there are grounds for
Dalieving that cold and damp directly affect the growth of the
Tair; but I have not met with any evidence on this head in the
caso of man,

Efecs of the ineeasd Tin and Diouse o Parts.—Tt is well
Jmown that use strengthens the muscles in the individual, and

complete
thenn.  When tho eyo is destroyed, tho optic nervo often becomes
atrophied. When an atery i ted,the ateral chanels ncreaco

not only in diameter, but in the thickness and strength of their
conts. ‘When one kidney ceases to act from discase, tho other
increases in size, and docs doublo work. Bones increase not
ony in hiekness, bt length,from carrying  restr weight >
Diftent oeonpations, habitually followed, lead to changed

chiefly uso their

With sailors, thgglxtholthnn«knd the dopth of the instep
aro greater, whilst the cireumference of tho chest, waist, and

‘hips 1 Jes, than in soldiers.

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

Dr. Brakenridgs, ‘Theory of Dr. Jasger, “Usber das Lingen-

Dhlhnh,’ « Medical Times,” June Pt i vy ek

and Jul ischen Zeitachrift,' B, v. Heft i,
e pives! xthestio e it avetiations’ &c. By B. A

Lhu- severl statezments in my  Gould 1869, p.

+Variaon of Auimals <nder Do- 2 "Siugethiere von Paraguar,

mestication,’ vol. L. pp. 297-300. 1830, 8.
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having passed nearly their whole lives in

‘canoes, their lower cxhvnuhu motionless. Other writers

‘have como to a similar conclusion in analogous cases  According

1o Cranz,* who lived for a lan;umn with the Esquimsux, “ the

“matives believe that ingenuity and dexterity in scal-catching
R s

mnch with their hands and feet, the jaws would be reduced in
‘ ‘size from this cause. That they are generally smaller in refined
and civilised men than in hard-working men or savages, is certain.
But with savages, as Mr. Herbert Spencer @ has remarked, the
greater uso of the jaws in chewing course, uncooked food, would
- actin a direct manner on the'masticatory muscles, and on the
‘bones to which they are attached. In infants, long before birth,
‘the skin on the soles of the feet is thicker than on any other part
of the body;* and it can hardly be doubted that this is due
1o the inherited effects of pressure during a long series of

and generally i
and long-sight certainly tend to be inherited® The
~ inferiority of Europeans, in comparison with savages, in eye-
sight and in the other senses, is no doubt the aceumulated and
effect of lessened use during many generations; for
Rengger® states that he has repeatedly observed Europeans,
» ¢ of Groemland,’ Eng. (*Samitary Memoirs of the War of
translat. 1787, vol. i. p. 230. the Rebellion,” 1869, p. 530), has
CX 2 ex. proved this

mean
distioes vision.  Dr. B. A. Goald

¢ I8 ihe Corro

Work of
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who had been brought up and spent their whole lives with the
wild Indians, who nevertheless did not equal them in the sharp-
ness of their senses. The same naturalist observes that the
cavities in the skull for the reception of the several sense-organs
mhrgermlhnAmmannborIgmumninEmpenm,aml
this probably indicates a corresponding difference in the dimen-
sions of the organs themselves. Elmmbwh has also remarked
on tha laxgo size of the masal cavities in the skulls of the
d this fact with
acute power of smell. The Mongolians of the plains of Northern
Asi, nccording to Pallas, have wonderfully perfect senses; and
Prichard believes that the great breadth of their skulls across
the zygomas follows from their highly-developed senso-organs®
The Quechua Indians inhabit the lofty phhnx of Peru; lnd
Alcide d'Orbigny states® that, from cont
hlgh!y rarefied atmosphere, ﬁhﬂy have acquired ehutl and l\mgx
of extraordinary dimensions. The cells, also, of the lungs aro
larger and more numerous than in Europeans, Thueoh-m-
ﬁonl hno been deod but Mr. D. Forbes
allied race, living at the height of ‘between
]OMO mﬂ 15000 feet; and he informs me™ that they
from the men of all other races seen by him
in thn ciroumference and length of their bodies. In his table of
‘measurements, the stature of each man is taken at 1000, and the
measurements are reduced to this standard. It is here
an

The legs are likewiso shorter ; and they present this remarkablo
5 . i

Aymara

tibia. On an average, the length of the femur
to that of the tibia is s 211 to 252; whilst in two

measured at the same time, the fomora to tho tibiw were as 244
10 230; and in threo N a5 258 to 241. The humerus is
likewise shorter relatively to the forearm. This shortening of
that part of the limb which is nearest to the body, appears to'be,
as suggested to mo by Mr. Forbes, a case of compensation in

Physiologyy &e, 1823, . 406) on
A Sabiee, M. Girvad Tealon
B oy totiseed Cbvie

Cours Sclentiiques, 1870, p. 625)

ach, vol, 1. 1851, p. 811; for the
statement by Pallus, vol. fv. 1844,

5 Quoted Prichard, «Re-
garches oto o Phys. Hist, of Man-

a large and valanble body of evidence
proving that the S of short- klnd.,' . 463,
sight, 4 Cest e tr i Vorb-' eluble peper ie

e e, Hist. of Man-
Xind," on the lnlhnrllv of Blumen-

Work o

—,nLu.n-m,p.m.
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xdaﬁmvﬂhlbemﬁymmmdleng{huf the trunk. The

These men are so thoroughly acclimatised to their cold and
Tofty abode, that when formerly carried down by the Spaniards
10 the low eastern plains, and when now tempted down by high
wages to the gold-washings, they suffer a frightful rate of mor-
tality. Nevertholess Mr. Forbes found a few pure fumili
S8t B warvived din o gmmarations’ knd s obeerved Hiat
they still inherited their characteristio peculiarities. Dut it was
manifest, oven without measurcment, that these peculiarities
ad all decrensed ; and on measurement, their bodios were found
2ot fo be o much clongated as those of the men on the high
‘platean ; whilst their fomora had become somewhat lengthened,
as had their tibim, although in a less degrec. The actual
‘measurements may bo seen by consulting Mr. Forbes's memoir.
From theso observations, there can, I think, b no doubt that

during many generations at a great elovation tends,
both diretly and.indircetly, to induce inherited modifications

inthc the body=
mmﬂtm man may not have been much modified during
the latter stages of his existence through the increased or de-

reased uso of parts, tho 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 wo
‘may infer that when at  remote epoch tho progenitors of man

different parts of the body.

Arrests of Devlopment.—There is a difference between arrested
development and arrested growth, for parts in the former state
continue o grow whilst still retaining their early condition.
Various monstrosities come under this head; and some, as &
eleft-palato, aro known to be occasionally inherited. It will
.um for our purpose torefer to the arrestod brain-development
of microcephalous idiots, as described in Vogt's memoirs*
skulls aro_smaller, and the convolutions of the brain

aro less wmphx than in normal men. Tho frontal sinus, or the
 Dr, § Landwirth- wgmu, have their frames modified.
dnﬁ.'nh-bl-n.' {o. 10, 1858) Meémoire sur les Microck

i
Iotersing _phales’ 1867, pp. 0, 125, 165, 171,
i—gu\nh%n danuﬁu anic

RS Cormn

p2
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strong and remarkably active, continually
umbolng aud Junping sbout, wnd making
often_ascend all-fours; and aro curiously fond of
climling up ettty o e e s reminded of tho
delight' shewn by almost all boys in cl
agnin rominds us how lambs and kids, originaliy alpine animals,
o i e gl eiond
Tosemblo the lower animala i somo ofher respects’ thus severa)
cases are recorded of their earefully smolling every monthful of
food before eating it. One idiot is described as often using his
mouth in aid of his hands, whilst hunting for lice. They are
often filthy in their habits, and have no sense of decency; and
several cases have been published of their bodies being re-
‘markably hairy.#

Reversion.—Many of the eases o be here given, might have
been introduced under the last heading. structure
is arrested in its development, but still continues growing,
until it closely resembles a corresponding structure in some
lower and aduit member of the same group, it may in one sense
be considered a8 & case of reversion. The lower members in a
sroup mnmmmidmbawthammmmmmm

probably constructed ; nnh:dlyaudmam-mﬂu
puﬂmhdﬂmwlyphmdmhmdtm

20 on growing so as ultimately to perform its proper fanetion,
unless it had acquired such power during some earlier state of
existence, when tho present excoptional or arrested structuro
was normal, Thempluhm.onmlm idi as
farunm&nbluthnofmlpo,wmfhnmbenldm

offer & case of reversion® There

 Prof, Tayeock sums up the
character of brute-like idiots by
illing them throid; *Jourual_of

served the imbecile smelling cnm
food. See, on this same sul
and on the hairiness of idiots,

the idiots, Dr.
Manduley, + Bady and Mind; 1870,

© The

here are other cases which come
PP 40-51, Piael has alio given
jtriking cse of hairines fn
U my ¢ Variation of Animals
yoder Domatioaton” (vol. . p. 57,
Lattributed the

Tare
of supern in women
to veversion. 1 was led to this as 3
probable conclusion, by the additiona
mamme
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‘more striotly under our present head of reversion. Certain
ing in the lower 1 the group

polydactylim in men aad various
gaimals o revenion, | wns artly
lod to this through Prof. Owen's
statement, that some of the Ichthy-
in’ possess more than five

its, nnd therefore, as 1 supposed,
ey a primondial condition ]
but Prof. Gegenbaur (‘ Jensisches
Zeitschrift) B. v. Heft 41),
di s Owen's conclusion.  On the

-

banes, there seems no great difficulty
in admitting that six or more digits
©on one side, or on both sides, might
reappear through reversion, |am
informed by Dr. Zouteveen that
thero is a case on record of & man
having twenty-four fingers and
twenty-four tois I was chiefly led
to the conclusion that the presence
of supernumerary digitsmight be due
to veversion frot the fact that such

4300 also a paper by  Variation under Domestication why

“Reichert's and du 1 now place little relisuce on the

Archiv.,’ 1872, p. d cases of such regrowth.

I onie of the cases alluded to  Nevertheless it deserves notice, 1n

by Dr. Bartels, a man bors five as much as arrested development
. me being medial and and reversion are intimately related

3 that various structures
in an embryonic or arrested con-
dition, such ns a cleft palato, bifid
uterus, &, aro froquently wcom-

iod by polydactylism. ~This has

strongly insisted on by Mecke.
aud lsidore Geollroy St.-Hilaire. But
at present it is the safest course to
give up altogether the idea that

© The Complete Work of Charles Darwin Onli
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to which man belongs, occasionally make their appearance in
hun, though not found in the normal human embryo; or, if

normally present in the human embryo, they become abnormally
developed, although in a manner which is normal iu the lower
‘members of the group. These remarks will be rendered clearer

byﬂnlollowmgﬂlmhm
vmmmmmﬂnﬂmutermplduhmmldmblu
organ with two distinet orifices and two passages, as in the

marsupials, into a singlo organ, which is in no way double
except from having a slight internal fold, as in the higher apes
and man. The rodents exhibit a perfect series of gradations
botween these two extremo states. In all mammals the uterns
is developed from two simplo primitive tubes, the inforior
portions of which form the cornua; and it is in the words of
Dr. TFurre, “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 wnunited. As the development of
“ the uterus proceeds, the two cornua become gradually shorter,
“ until at length they aro lost, or, as it were, absorbed into the
“body of the uterus” The angles of the uterus are still
produced into cornua, even in animals as high up in the scale as
the lower apes and lemurs,

Now in women, anomalous cases are not very infrequent, in
which the maturo uterus is furnished with cornua, or is partially
divided into two organs; and such cases, according to Owen,
repeat “the grade of concentrative development,” attained by
mn.-mnxicuu. Bmpuhnpnhummnmotnmpls
growth and
purfwt nmouml davolopnmnt for am.urmio of the partially
double uterus is capablo of performing the proper office of
gestation. In other and rarer cases, two distinet uterine cavities
are formed, each having its proper orifics 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

# S0 Dr. A. Farre’s wall-known  brates vol. ik, 1868, p. 087, Pro-
axticle in the *Cyclopadia of Ana-  fossor Turner in * Bdiuburgh Medi
tomy and Physiology," vol. v. 1850, cal Journal,’ February 1865,

P 842, Owen,  Auatomy of Verte-
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distinet uteri, each with a well-constructed orifiec and passage,
furnished with numerous muscles, nerves, glands and

‘vessels, if they h.d 2ot formerly pasted through a similas course
n the case of existing marsupials. No one

of reversion, by which a long-lost structure is called

into existence, might serve as the guide for its full davulap—
mmmmmmozm «enormous interval of time.

, after discussing the foregoing and varions

enalogous cases, arrives at tho sumo conclusion gs that just

adduces another instance, in the case of the malar

b_,"hnh,inmo“hnqmd.mmm and other mammals,

‘normally cosists of two portions. m is ts condition in tbo

b

ment, it sometimes remains th\u in man when mlult more
especially in the lower prognathous races. Hence Canestrini
‘concludes that somo ancient progenitor of man must havo had

‘bocame fused together. In man the frontal bone consists of a
single ‘but in the embryo, and in children, and in almost
;u- ‘mammals, it consists of two picees separated by a
di

istinet suture. This suture occasionally persists moro or
istinetly in man after maturity ; et o frequently in ancient
than in recent crania, especially, as Canestrini has observed, in
those exhumed from the Drift, and belonging to the brachyce-
type. Here again he comes to the sume conclusion as in
analogous case of the malar bones, In this, and other instances
i the

it

modern races, appears fo be, that the latter stand at a somewhat

# ¢ Anpuario della Soc. dei Natu- tected in about two per cent. of
ralisti fn Modena, 1867, p. 83. adult skulls; he also remarks that
Prof. Canestrini gives extracts on it more frequently occurs in pro-
this subject from varous autherities ~ gaathous kull, nok of the Aty

that as he has race, than in others, See alwo G.

found a complete similarity in the D-lmmon un same subject ; ‘Tre
form, proportions, and connection of nuovi easi d'anomalia~ dell’osso,
8 iwe. maler. bomso i soveial malare! Torino, 1873, Also, E.
‘human subjects and in Moreell, ¢ una rara anomalia
e cannot consider this disposition dell’ 1872.
«f the parts as simply sccidental. Still more recent

y
has been r, Saviotti  of this bone. ﬁuLbu-nIemm
B i il Clsihe” basmase s rericper, withors asy
Tariy 1871, where bo saye that grousde or seruples, s thrown
traces m loubts on my statements,
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greater distanco in the long line of descent from their early semi-
buman

Various othe anomalis in man, mors f less anslogous o the
foregoing, have boen advanced by different authors, s cases

such structures normally present.
In man, ‘hmmhﬂhmpeﬂecﬂymthmhﬁx
But their true canine character, as Owen* re-

‘marks, “is indicated by the conical form of the crown, which
“ ferminates in an obtuse point, is convex outward and flat or
“ sub-concave within, at the base of which surfucé there s a

the

proper is
every largo collection of human skulls some may be found, as
Hiickel ® obsarves, with the canine teoth projecting considerably

apes, but in a less degree. In these casos, open spaces between
the teath in tho onejaw are et for the eeaption o tho canince
o{thnwppodhj‘w An interspace of this kind in & Kafir
skull, fignred by Wagner, is surprisingly wide
oW e s5b 050/ sk Skt wES have’ et
mpmﬂmmnmhm.mmmuummn
Teast threo cases the canines project largely; and in the Nauletto
jaw they are spoken of s enormous.®

4 A whole series of cases is given if in any way serviceable, for in-
Tsid. St.-Hil “ and sim)
.i'.’.m.n..“"m I(:Lh‘p.ﬂ mmmmd-p-m'rlm

ar-
in”ther_de t Ho \nll ™ m mnumyr ¢
siys that, sccording to my theory, i Vertobrates, vo
“ovary tramiont, Sondition of m.uu.p.m.
“ argan, during its development, is # ¢Generlle Morphologie,’ 1865,
“not only & means 0 an end, but B, ii. & clv.
s onee was an end in sel?” This "4 Carl Vogts  Lecturesan Man,”
does not me necesarily to - Eng. translat. 1854, p. 151.
hold goods Why shoud et vesies Carter Biiks,
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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 1o serious objection to the belief that their occasional
great development in man is a case of reversion to an ape-like
‘progenitor. He who rejects with scorn the belif 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
smeering, the line of his descent. For though he no longer
intends, nor has the power, to use these teeth as weapons, he will

retract “mnxhng muscles” (thus named by
Sir C. Bell),* 80 as to expose them ready for action, like a dog
prepared to

Many museles are occasionally developed in man, which are

others there was a ligament which ropresented this muscle; and

in the remaining eightecn no trace of it. In only two out of

femalo subjects was this muscle doveloped on both sides,

but in threo 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 tho belief in the descent

of man from somo 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
reproduction.

Mr. J. Wood, in his valuable series of papers,® has minutely

8 vast number of muscular variations in man, which

‘normal structures in the lower animals. The muscles

I

Auatomy of Expression, pp. 241, 242 vol. xv, 1867, p. 544;

1844, pp. 110, 151, vol. xvi. 1808, p. 524, 1 may hers
Prof, Canestrini in  add that Dr. Murie and Mr. St.

the *Aunuario,’ &, 1867, p. 90.  George Mivart have shown in their
rs deservo careful

iy by iy o who  dusves to
how frequ

ently our muscles
v-y,ulh come
semble those of the Quadrumana.

the few points touched on in my
text: ¢ Soe. vol. xiv.
1865, pp. 979-984; vol. xv. 1865,

© The Complete Work

Memolsca he Lemarvidu ( Trasc
t. Zoolo ! vol. vil. 1869,

» 95), how nnmrd(mlly osiable

some les

nn--l-, el e e

Primates.  Gradations, also, i the
wscles leading o structures fousd

a animals still lower in the sal,
umerous in muroides,
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vhkhdmbmmmungﬂwmthmmt
allies, the Quadrumana, are too numerous to be here even
specified. In a singlo male nb)eot having a strong bodily
frame, and well-formed skull, no less than seven musoulsx varia-
tions were

uman subjects. Tn Mr. found
an is inboth foet of man; this musele
had not up to that time been recorded in mankind, but is
always present in the anf The muscles of
the ‘which are so eminently

"oompmbmm knowledgo of general and scientific mwmy--

Proe T T Redey? oL 5 el g sy T

* Proc. ¢ x longus, s

u:a. o4, & oo remarkable exampe shews that

in *Journal “ man sometimes possess the

mr.' ﬁmnm,,;.m © arreapuayeat of tendoos of thumb

u" Py g i e

Iay, « 3 it wl a
W lvi-luu(ma.,.m) “ecase should be

has tabulated his “ passing upwards into &

that m “ man, or 3 man passing downy

‘are most frequent in the fore-arms, orasa
secondly, in the face, thirdly, in the & freak of nature, I cannot under-
& it is satisfactory
+f The Rev. Dr. Huughton, after to bear so cpible o amaomist,
ving (‘Proc. B. Ireh Aeademy,’ snd so embittired an opponeat
une 27, 1864, p. 713) & - evolutionism, sdmitking. even the
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That this unknown factor is reversion to a former stafe of
existence may bo admitted as in the highest degree probable ¢
Tt is quite incredible that o 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 descended from some spe-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
maules, dark-coloured stripes suddenly resppear on the legs,
and shoulders, after an interval of hundreds, or more probably
of thousands of generations.

Theso 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 introduced either thero or
here, Thus a human uterus fumished with cornua may be said
to represent, in a entary condition, the same organ in its
normal state in certain mammals. Somo parts which are rudi-
‘mentary in man, as the os coccyx in both sexes, and the mamma:
in tho male sex, are always present; whilst others, such a5 the

foramen, only appear, and therefore
‘might have been introduced s L of sovestion s Thiske
several reversionary structures, as well as the striotly rudi-
‘mentary ones, reveal the descent of man from some lower form
in an unmistakable manner,

Corvelated Variation—In man, as in the lower animals, many
structures are so intimately related, that when one part varies
80 doos auother, withont out being able, in most case, o sesgn
any reason. Wo cannot say whether tho one part governs the
other, or whether both are governed by some earlier developed

ponibllhy o either of his st pro-
ns. Prof. Macalister has also
Btived (-Proc, T Trh Acady
vol. x. 1864, p. 138) variations in
the is, remarkable
from their relations tn the same
‘muscle in the Quadrumar
# Since the first cd.ilion of this
book appeared, Mr. Wood has pub-
lished another memoir in the ¢ Phil.

seck, shoulder, and chest.
hows hiw extrwdly veiabe thee
les ave, and how often and how

© The Comple

closely the variations resemble the
normal muscles of the lower ani-
mals. He sums up by remarking,
#1¢ will be enough for my purpose

“if T have succeeded in shewing
4 the more important forms which,

“ human sub
L3 -m‘ﬁuenl]’y ‘marked manner what

may be conside d
“ exam) inian. prio-
“cipla of revenwn, or law of in
“ heritance, in_this department of
“ anatomical scence.”
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part. Various monstrosities, as I, Geoffroy repeatedly insists, are
thus intimately connected. Homologous structures are par-
ticularly liablo to change together, as we see on the opposite
sides of the body, and in the upper and lower extremities.

ago
depart from their proper type, they almost always imitate those
of the leg; and so, conversely, with the museles 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 museular frame and
the strongly-pronounced supra-orbital ridges, which are so
characteristic of the lower races of man.

Besides tho 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 spontancous, for
to our ignorance they appesr to arise without any exciting
canse. It can, however, b 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 twelve years At
the former rate, the prosent population of the United States
(thirty millions), would in 657 years cover the whole terraqueous
globe 5o thickly, that four men would have to stand on each

square yard of surfuce. - The primary or fundamental check to
the continued increase of man is the difficulty of gaining
subsistence, and of living in comfort. We may infer that this is
the case from what we sco, for instance, in the United States,
where subsistence is casy, and there is plenty of room. If such
‘means were suddenly doubled in Great Britain, our number would
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 ac

35 The authorities for these seve- my ¢ Variation uFAnimn\l and Plants
ral statements are given in my under Domesticat
#Variation of Animals under Do- &7 Seo the .m mmonhll‘l"sny
megteation? vl i, pr. 920-693. i
is whol
in

ect
Shap, il v ot
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the greater mortality, from various diseases, of the inhatitants of
erowded and miserable houses, at all ages. The effects of severe
epidemics 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.

Thero 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 no 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,
and large ones rare. This may be partly accounted for, as it is
belioved, by the women suckling their infants during a long
time; but it is highly probable that savages, who often suffer
much hardship, and who do not obtain so much nutritious food
as civilised men, wonld be actually less prolific. I have shewn
ina former work* that all our domesticated quadrupeds and
birds, and all our cnmv-ud plants, are more fertile than the

ies in a state of mature. It is no valid

objection to AL Solafusiok: that Entmalé 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
more or less sterile. We might, therefore, expect that

civilised men, who in one sense are highly domesticated, would
‘e more prolific than wild men. It is also probable that the
inereased fertility of civilised nations would become, as with our

io ani inherif

that with mankind a tendency to produce twins runs in
families

Notwithstanding 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
incrensed at an extraordinary rato sinco vaccination has been
and war sternly repressed.
This increase, however, would not have been possible had not
these rude peoplespread into the uﬁoinmg dmrtnu, and worked
for hire. Savages almost always is some
‘prudential sl bt cummonlymnynm
" ‘Vuhﬁm of Animals and  Foreign Medico-Chirurg. Review,
ts under Domestication,’ vol. i, July, ms, p, 170,
» lll—lll, 161 “The Aunals of Rural Bn.).
Mr. Sedgwick, ‘British and by W. W. Huster, 186¢, p. 256,
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carliest possibic age. The young men are often roquired to shew
support a wife; and they generally bave first to

With savages the difficulty of obtaining sul
limits their number in a much moro direct manner than with
, for all tribes periodically suffer from severo

civilised people,
famines. At guch times savages aro forced to devour much bad
food, and their health can hardly fil to be injured. Many
accounts havo been published of their protruding stomachs and
emaciated limbs after and during famines. They are then, also,
ustralia,

all the infants that are also be added
to the foregoing checks; but this does not follow from
‘means of sul Teason to beliove that in

@ ¢ Primitive Marriage,” 1865, ments as follows on this —
@ A writer in the *Spectator® Mr. Darwin finds compelled
(March 12th, 1871, p. 320) com- o reintroduce s new doctrine of the
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gularly to destroy their own offspring, or to be quite devoid of

. There would have been no prudential restraint from

‘marriage, and the sexes would have freely united at an early age.
A b

rapidly; but checks of some kind, either periodical or constant,
must have kept down their numbers, even more severely than
with existing savages. What the precise nature of these checks
‘were, wo cannot say, any more 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 whole
world. The increase of every species of monkey must be
checked by some means; but not, as Brehm remar ,by
attacks of beasts of prey. No one will assumo
power of reproduction in the wild horses and cattle of Amam:
was at first in any sensible degree increased ; or that, as each
diminished.

, depending on unfavourablo 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

Hopo, and Tasmania in the one hemisphere, and of the Arctic
regions in tho other, must have passed through many climates,

“by the many foul o b
« pecially as to marria
T e P S

“ tradition of the moral degenera-
s sion of man through s atching

\ge races of m
“hhnull,  Garatuce, umpd.lld to

form of the

roduce,—in &

i ietanties mhoﬂuy of which he
10 be quite unconscious,—
e

of
“a_temporary

“at a knowledge forbi
4by b highet inctnet ssert
“ beyond this?”

5 Sen some good remarks to this
et by W, Suasley Jorums, =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 aiso have

The Descent of Man. Parr L.

tended, like all other animals, to have increased beyond n.m
means of subsistence; they must, thereforo,
‘been e ton for existence, and u,mum

consequent
rigid law of natural selection. Beneficial variutions of all kinds
will thus, either oceasionally or habitnally, have boen preserved
jurions ones eliminated. 1 do not sefer tostrongly-marked
devietions of structure, which occur only at loug infervals of
time, but fo mere individnal di ‘We know, for instance.
that the muscles of our hands and feet, which determine our
powers of movement, aro liable, ke those of the lower animals
to incessant 1 then the
ing any district, especially one undergoing some chango in its
conditions, wer divided into two equal bodics, the one half
which included all the individuals best adapted by their povers

7 e bbanaind

and is able to nse various weapons, tools, traps, ., with which
defonds kills o catches prey, and otherwise obtains
food, He has made rafts or canoes for fishing or crossing

to neighbouring fertile islands.

Tatham, *Man and his Migra-

over
Ho has discovered the art of

“clawed In any of the above
“groups” Thess muscles differ
even on the opposite sides of the
same individual.
* Limits of Natural Selection,
¢ North Americaa

1870, . 206,

Beview, Oct.
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making firo, by which hard and stringy roofs ean be rendered
digestible, i

the .
language, dates from before the dawn of history. These scveral
inventions, by which man in the rudest state has become so pre-
eminent, mmmzmuluofmdudopmmmmmm
of observation, memory, curiosity, imagination, and reason, I
therefore, understand how it is that Mr., Wallace " main-
tains, that “natural selection could only have endowed the
“savago with a brain  little superior to that of an ape.”
Although the intellectual powers and social habits of man are
of prlmn.nt lmpurhnca to him, we must not underrate the
bodily structure, to which subject the remain-
der of this u.h‘p(u will be duvnmd the development of the in-
tellectual and loun]vrmamlﬁcnlheubmngdhounedlnlllhr

pter.
Even to hammer with precision is no easy matter, as every
ane who has tried to Jearn carpentry will admit. To throw a
lhm'lthllmlnllm as a Fuegian in defending himself, or
in killing birds, requires the most consummate perfection in the
correlated lcﬁnn of the muscles of the hand, arm, and shoulder,
and, further, a fine senso of touch. In throwinga stono 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 s of & perfoct
hand; for, as a most capable Judge, Mr. Schooleraft,** remarks,
lances, or arrow-heads,
@ ¢Quarterly Review,’ April here Tt quatty

1869, p. 562, This subject is more  remark 3 Lubbock (¢
in Mr. Wnl.lm historie .nm. lw.'-. p. 479) in
(Dmistiution 10, the reference to Faper, namely that

Seloction,’ uro e which W-u-«. “wi
o ssaye referred 1o in this % unselfshaess, ascribes 1t (LL e
work are The ‘Essay “idea of matural selection) vare-
ol lhn b bm ably eriticised by * servedly to Mr. Darwin, although,
one “of the most “as is well known, he struck out
ds-ungnnr d mxa{uu in Empe, “ the iden independently, and pub-
ia an article published in the “lished it, though not with the
Bibliot] niverselle,” rgiaon samo_eliboration, at the same
0 Py

L Q"D Mr. Lawson Tasit in
his ‘Law of Natural Selection,'—

Natural s-l righ-l pnb— is_likewise quoted to the sume
e

Tished ‘Ankhm pelogcl effoct
views My 1m, Xyt gy
B
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shews “ extraordinary ability and long practice” This is to a
reat extent proved by the fact that primeval men practised a
division of labour; each man did not manufacture his own flint
tools or rude pottery, 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 a man-like animal who possessed a hand and arm
sufficiently perfect to throw a stone with precision, or to form a
ﬂ.\ntmwlmdsmlwnld,vuhmﬂdanéwﬁuuﬁ!n
‘mechanical skill alone is concerned, make almost anything
which a ivilised man can make. 'The structure of the hand in
mpeclmyhcwmpudmthf-hllol’ﬁhamulorgm,
-Mnhmchsm-mmrm uttering various signal-cries, or,
as in one genus, musical cadences; but in man the closely
similar vocal organs have become adapted through the inherited

are
pattern as our own, but are far less perfectly adapted for diver-
sified 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 knuekles® Their hands, however, are
admirably adapted for climbing trecs. Monkeys seize thin
‘branches or ropes, with the thumb on one side and the fingers
and palm o 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, ixmch,otothrmdl
objects with the thumb in opposition to uwln;m lndnn
doubt they thus extract eggs and the young from the nests of
birds. American monkeys beat the wild oranges on the
until the rind is cracked, and then tear it off with the fingers of
the two hands. I.nnwlldaum'.hﬂyhruk hard froits
with stones. Other monkeys open m\l-ll—lhelll with the two
thumbs. With their fingers they pull ot thorns and burs, and
hunt for each other's parasites. They roll down stones, or throw
them at their encmics : nevertheless, they aro clumsy in theso
various actions, and, as I have myself seen, are quite unable to
throw a stone with precision.

 Owen, « Anatomy of Vertebrates, vel. ii. p, 71.
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nmmmhmmwmm“nmumm
* clumsily” by monkeys, *a much less specialised organ
“ prehiension” would have served them ™ equally well o with
their present hands. O tho contrar, s o renson to douké
that more perfectly constructed hands would have been an
advantage to them, provided that they wero not thus rendered
less fitted for climbing trees. Wo may suspect that o hand as
‘perfect as that of man would havo been disadvantageous for
climbing ; mmmm-xbmu.lmmmmnmmm, Dy,
Ateles in’ America, Colobus in Africa, and Hylobates in Asia,
mdmummmu,mmmmmmymnmzm
limbs are eonverted into mere grasping hooks.™
As 5000 us some ancient member in tho great series of the
Primates came to bo less arboreal, owing to o change in its
mnualpmumgmmem,wmm“hmgemm
would

i e L i

strictly quadrupedal or bipedal. Baboons frequent hilly and
rocky districts, and only from necessity climb high trees;™ and
they have acquired almost the gait of a dog. Man alone has
Tecomo o biped; and we can, I thiuk, partly seo how he has
‘come to assumo ks erect attitude, which forms ono of his most
conspiouous characters. Man conld not have attained his present
dominant position in th world without the use of his hands,
which aro 5o admirably adapted o act in obedience to his will.

'hnhweightn(thebndy or, as before remarked, so long as they
were especially fitted for climbing trees. Such rough treatment
would also have blunted the sense of touch, on which their
delicate uso largoly depends. From theso causes alone it would
have been an advantage to man to become o biped; but for
© ¢Quarterly Roview, April but whother a botter climber than
mn, p. 892, the species of the allied genera, I do
H yndmt:,lu, as  not know. It deserves notice that

two of the toes the feet of the sloths, the most

ng-hﬂy w: .-.l this, as Mr. arboreal animals in the world, arc

Blyth it occasi ly wﬂlﬂcrﬂlly hook-like.
08 s whh:the e of P ol Brehm, * Thierleben,” B. i. 5.
, and lowsiscus. Colobus s strictly 80,
acti @ «“The Hand” ke *

arloreal and extraordiaanly active ;
{Brehm, * Thierleben,” B. L 5. 50), water Treatise,’ 1803, pas
®
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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 foet. Toglmﬁnuslulldnuh@ the feet have
been rendered flat; and the great oo has been peculiarly modi-
fied, though this has entailed the almost complote loss of its
power of prehension. It accords with the principle of the
division of physiological Inbour, provailing thronghout the
animal kingdom, that as the hands becamo perfooted for pre-
hension, the feet should have become perfected for support and
locomotion. With somo savages, however, the foot has not
altogether lost its prehensile power, as shown by their manucr
of climbing trees, and of using them in ofher ways.

!!ltbcmldnnhgehmnhlhndﬂmlymhiaﬂ!ﬁmdto
have his hands and arms freo, of Wi

more o
bipedal. They would thus have been better able to defend
themsolves with stones or clubs, to attack their prey, or other-
wise to obtain food. The best built individuals would in the

extinet, it might havo been argued, with great forco and apparent
truth, that an animal conld not have been gradually converted
from ' quadruped into & biped, as all the individuals in an
intermediatecondition would Have been misorably ill-fitted
for progression. But we know (und this is well worthy of

thar moan. Wa see in short i exiatig momy. ‘manner of
progrossion intermediate between that of o quadruped and a

1 Hidkal bas an emllm'. dis- A'Mu .J:mmn- organ by man;
by wl

«cussion on ti 4 ich man ;3“ l;? a: mnnner
became & h[pcd i mheschnp— rogression of the higher a
fungsgeschichte,’ 1868, s. Dr. 'hll,eh T allude In the olbowing

inThdoris Anatomy
Darwinienne,’ 1869, p. 135) has Vm vol. iii. p. 71) on
iy o gL
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biped; but, as an unprejudiced jdge * insists, th

type.
progenitors of man became more and more erect, with
their hands and arms more and more modified for prehension
and other purposes, with their fect and legs at the same time
transformod for firm support and progression, endless other
ehianges of structure would have become necessary. Tho pelvis
‘would have to be broadened, the spino peculiarly curved, and the
head fixed in an altered position, all which changes have been
attained by man. Prof. Schaaffhausen™ maintains that “the
“ powerful mastoid processes of the human skull are the result of
“ his ercet position;” and theso processcs are absent in the orang,

increased. so of cortain parts, or of tho action of ono part ou

another. No doubt + thus
‘when certain muscles, lndmmoibonewwhuhthqm
attached, become by habitual use, this shews that

enlarged

certain actions are habitually performed and must be serviceable.

Henco tho individuals which performed them best, would tend
to survive in greater n

B8t s ot etignienis s anas e imitin ot arl

‘partly the result of man's erect position, appears to have led inan

cases.
shall meot with a closely parallel case, in tho reduction or com-
pleto disappearance of the canino teeth in malo ruminans,
apparently in relation with the development of their horns; and
in horses, in relation to their habit of fighting with their incisor
teeth and hoos.

 Prot. Brocs, La Constitution  the Skull” translaed in * Authro-
; “La Revue Review,' Oct.
n.m..pmgu. 1872, p 2,
ite copy).
O (B0 Priitive Foum of - mssiold pstemee e g bpsth
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In the adult male anthropomorphous apes, as_Ritimeyer,’™
and o, havo nsisted, it i theoffct cn theskullof th great
ittodiffer so greatly

given to theso

the adult skull would have come to resemble more and more
that of existing man. As wo shll hereafer s, gret rduction
of the canin tecth in the males would almost certainly affect the
teeth of tho fomales hrough inheritance.

As tho developed
ﬂlebmnwon.ldﬂmmeemm]ybeeomalll‘gc Noona,I

in the gorill or orang is closely comnected with b Ligher
mental powers,  Wo mock with closly analogous fcts with

instinots, mental powers, and affections of ants are notorious,
vt their cerebral ganglin are not so largo as the quarter of a
small pin's head.  Under this point of view, the brain of an ant is
one of the most marvellous atoms of matter in the world, perhaps
more so than tho brain of a man.

The belicf that there exists in man some close relat
the size of the brain and the development o he mienectaa
facultics is supported by the comparison of the skulls of savage
aud civiised rices,of ancient and moder peple and by tho
analogy of the whole vertebrate series. Dr.J. Barnard Davis has

proved,” by many careful mensurements, that tho mean internal
capacity of the skull in Europeans is 928 cubic inches; in
Americans §7°5; in Asiatics 87-1; and in Australians ouly 819
cubio inches. Professor Broca® found that the ninctoenth century

7 ¢Dio Grenzen der Thierwelt, vomitoria,’ 1870, p. 14. My
cins Botrachtung ru Darwis's Lenre?  Mr, ¥, Darwin, dssocted for s the
1868, 5. 51. cerebral ganglin of the Formica
™ Dujardin, ¢ Annales des Se.
Nat,' 8nd series Zoolog. tom. xiv. ™ ¢ Philosophieal Trapsactions,
1850, p. 203. See also Mr. Lowne, 1889, p. 513,
Sélections, M. P. Broca,

Charls
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skulls from graves in Paris were larger than from vaults
of the twelfth century, in the proportion of 1434 to 1458 lnd
that the increased fize, as ascertained by measurement
unlunvnly in the frontal part of the skull—the seat ol' ﬁu
intellectual faculties. Prichard is persuaded that the present
inhabitants of Britain have  much more capacious brain-cases”
than the ancient inhabitants. Nevertheless, it must be admitted
that some skulls of very high antiquity, such as the famous one
of Neanderthal, are well developed and capacious.® With
respect 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 bnln
and the convolutions are more complex in
‘more recent forms. On the other hand, I have shewn® that '.!Ib
brains of domestic rabbits are coms\denbly reduced in bulk, in
comparison with those of the wild rabbit or hare; and this may be
attributed to their having been closely confined during many
generations, so that they have exerted their intellect, instinets,
senses and voluntary movements but little.

Crar, 11 55

The gradually ing weight of the brain and skull in
man must have influenced the development of the supporing
spinal column, more especially whilst he was becoming

As this change of position was being brought about, the s
pressure of tho brain will also_hae influenced the form of the

‘modified
bones. In young persons whose heads have become fixed either
sideways or backwards, owing to disease, one of tho two eyes has
changed its position, and the shape of the skull has been altered

‘Revue & ;' 1613 ith the e

see also, as quoted in
'hm:m on My r.-; trsndat.

864, pp. 88, 90. Prichard, ¢ Phys.
Hlll rlmklnd, vol. i. 1838, p.
805,

21 In the intersting avticle just
referred to, Prof. Broca has well
remarked, that in cmllml ‘nations,
the average capacity of the skull
must be lowered by the preserva-
tion o( a considerable number of
individuals, weak in mind aud body,
who would have beea promptly
eliminated in the savago state.

© The Compl

cludeséaly the more e
hsdlvhl\uh who have been lo

e under extremely hud con-
dltious of e, Broca thas axplatas
the otherwise inssplicble fuc,that
the mesn enpacty of the akull of
m -udmt 'rm,lndyn. of Lozbre

e than that of medern French.

8« Comptasrendas des Science;
k J nlu 1, 1868.

“The Variation of Animals and
e Domestication,’ vol. &
pp. 124-129,
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apparently by the pressure of the brain in & new direction™
T haveshewn that with long-cared rabbits even so trifling n cause
us the lopping forward of one ear drags almost every
bone of the skull on that side; so that the bones on the opposite
side o longer strictly correspond. Lastly, if any animal were
toinoreaso or diminish much in general size, without any change
in its mental powers, or if tho mental powers were to bo much
inersesedar diminited, without any great chang in tho ize of

the body, the shape of the skull would almost certainly be
altered. xmfumu&nmmomhmmmmm
some kinds of which have become very much larger than the
wild animal, whilst others havo retained nearly the sume size,
but in both cases the brain has been much reduced relatively to
the sie of the Tody.  Now I whe ab frst muchs gurpried oo
finding that in all theso rabbits the skull had become clongated
or dolichocephalic; for instance, of two skulls of nearly equal
breadth, the one from a wild rabbit and the other from o lrgo
domestio kind, the former was 815 and the latter 43 inches in

length® One of the most marked distinctions in different races
of men is hat tho skall in ome is clongated, and i others
rounded; and here the by the case of the
nbhnhmyholdgwd MWolnhrﬂndlthtdwrt“mmmnlma

tall men to
e mybe compared with the larger and longer-bodmd
nbhu;,ﬂlol'mhwelanpmimul or are dolicho-

cephalic.

From theso soveral fucts we can understand, to a certain
extent, the means by which the great size and more or less
rounded form of the skull hiave been acquired by man ; and theso
are characters eminently distinetive of him in comparison with
the lower animals.

Another most conspicuous difference between man and the
Jower animals s the nakeduess of his skin. Whn.lellnd

and the
naked; P fingserie b A i i
# Schaaffhausen gives from Blu-

‘menbach and Busch, the cases of the
spasms wod cleari, i BT
! Xm-, ’: 420,
B Sarrold ¢ nthrapalogm 1808,
P2 115, 116) adduces from Comper
his own observations, cases
oFthe motinion of e st] o
the head being fixed in an unnatural
position.  He believes that in
tain

cer-
trades, such 4s that of a shoe-

‘maker, where the head s habitually
held forward, the forehead becomes
‘more rounded and prominent.
® Varistion of Animals’ &,
vol. i. p. 117,
the skall; p.'119, on the effoct of
g of one ear.
ted by Schufhausen, in
‘A-Hnuplo‘ nnl.-’ Oct. 1868,
I
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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 hyarnf 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
specios of both gencra had lost their hairy covering from exposuro
1o heat. This appears the more probable, us tho clephants in
India which live on elevated and cool districts are more hairy
than thoso on tho lowlands. May we then infer that man
Tecamo divested of hair from having aboriginally inhabited some

tropical land? That the hair is chiefly retained in the male sex on
the chest and face, and in both sexes at the junction of all four
Iimbs with the trunk, favours this ‘assumption

Primates, to which man belongs, although inhabiting various hot,
ogions,aro well clothed wih b, genorulythickest on e upper
surfuce,™ is opposed to the supposition that man became naked
through the action of the sun. Mr. Belt belicves® that within
the tropics it is an advantage to man to be destituto of hair, as
e js thus enabled to free himself of the multitudeof dch(unn)
and other parasites, with which ho is often infested, and.
sometimes cause ulccration. But whother thisevil s of sufficient
maguitude to have led to the denudation of his body thrcugh
natural selection, may be doubted, since nono of the many
quadrapeds inhabiting the tropics have, a8 far as 1 know,
any ‘means of relicf. Tho view which scems
1o me the most probable is that man, or rather primarily woman,

& Owen, tAmtony of Verts-
ites,” vol. fii.

o G'oﬂ'rny St-Hilairo re-
smarks (* Hist, Not. Générale,' tom.
iL.1859, pp. 215-217) on the head of

Deing coverod wih long buir;
Spper susfices of mon-

s and o
more lhl:H clmhld than the |o'¢r
surfuces. This, has likowie besa
observed by various authors. Prof.
P. Gervais (“Hist. Nat. des Mam:
miferes,” tom. i, 1604, p. 28), how-

S - lhn in muurm. ds-

e back, wi
itis pnrll n.nm of, thia on the
Tower
i  Nuturalist in in Nearaguay
1874, p. 209. As so
tion 5 M. Belt' view, 1 1 may qm

the followiny from Sir W.
Vicologai
Lin? rnLi lQ'ID,p.“O) 1t is said
ractice with the Aus-
when the vormin_ get
~uv..|.1-m.,u. singe acmselves’
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became divested of hair for ornamental purposes, as we shall seo
under Sexual Selection ;

in length
it is longer than the whole body, and is formed of twenty-four
vertebrm; in others it consists of a scarcely visible stump,
e kinds of

sometimes only five. Thahﬂ,'he'hultbahngorlhmmt
always tapers towards the end; and this, I presume, results from
the llmphy of the terminal muscles, together with their arteries

and nerves, through 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 dis-
appearance of the fail. Professor Broea has recently shewn®
that the tail in all quadrupeds consists of two portions, generally
soparated abruptly from each other; the basal portion consists
of vertebrm, more or less perfectly channelled and furnished with
apophyses liko ordinary vertebrm ; whereas those of tho terminal
portion are not channelled, are almost smooth, and scarcely
resemblo truo vertobra, Ahﬂ though not externally visible, is

George Mivart, ¢ Proc. Geolfroy, *Hist. Nat. Gén.” tom. ii.
865, pp. 562, 583. p. 244

Dr. B Gry, (ot Brit. Wus: | o eherued Anthropeloge’ 1872

Skeletons.” Amstomy of 4La Comtitution dea

Vertebrates" vol. if. p. 517. lsidors
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or semi-erect attitude of man and the anthropomorphous apes.
‘This conclusion is the more trustworthy, as Broca formerly lmld
a different view, which he has now abandoned.  The modifica-

But what are we to ny about the rudimentary and variable
vertebrae of the terminal portion of the tail, forming the os coccy?
A notion which has often been, and will no doubt again be
rﬂhn]ui namely, that friction has had something to do with

the dissppearance of the external portion of the tail, is not
50 ridiculous as it at first appears. Dr. Anderson® states
that the extremely short tail of Macacus brunneus is formed of
eleven vertebrm, including the imbedded basal ones. The
extremity is tendinous and contains no vertebrm; this is
ecedod by fivo rudimentary ones, so minuto that togother umy
are only one line and a half in length, and these are permanently
bent to one side in the shape of a hook. The free part of tho
m,m,-m.hm.nmhmlngm includes only four more
bree. This short tail is carried erect; but about a
of its total length is doubled on to itself to the left; and
this terminal part, which includes the hook-like portion, serves
“#o fill up the interspaco between the upper divergent portion
“of the callosities ;" 5o 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 tho animal
“ while it is in this attitude ; and from the circumstance that it
“ doos not extend beyond tho extremity of the ischial tuberosities
“it seems as if tho tail originally had been bent round, by the
“ will of the animal, into the interspace between the callosities, to
“ escape being pressed between them and the ground, and that
“in time the curvature became permanent, fitting in of itself
“ when the organ happens o be sat upon.” Under these circum-
stances it is not surprising that the surface of the tail should
have been ronghened and rendered callons* snd Dr. Murie,® who
carefully observed this species in the Zoological Gardens, as well
a8 three other closely allied forms with slightly longer tails, says
that when the animal sits down, the tail “is necessarily thrust
“to one side of the buttocks; and whether long or short its root
“is consequently liable to be rubbed or chafed.” As we now

# ¢ Proc. Zoclog. Soc.! 1872, p. ™ *Pros. Zoclog. Soe. 1873, 3.
210, 786,
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Tave evidence that mutilations occasionally produce an inherited
effiect," it is notvery improbable that in short-tailed monkeys, the

jecti of the tail, being functi should after
mymﬁouhnuu.{.ymmmmm

this condition in the Maeacus brurneus, and absolutely aborted in
the J. ecaudatus and in soveral of the higher apes.  Finally, then,
a8 far as we can judge, the tail has disappeared in man and the
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by
especially those recently mado by Professor Broca, that in the
earlier editions of my Origin of Species’ I perhaps attributed
too nch to tho action of natural seleotion or tho survival of
the fittest. I have altered the fifth edition of the ‘Origin’ 50 us to
confine my remarks to adaptive changes of structure; but I am
convinced, from the light gained during even the last fow years
that very many structures which now appear to us useless, will

consider sufficiently tho existenco of structures, which, as far as
wo_can at present judge, are neither beneficial nor

though largely aided by the inherited effocts of lmbit and slightly
by the direct nction of the surrounding conditions. I was
not, however, ablo to annul the infinenco of my former belief,
then almost universal, that each species had boen purposely
created; and this led to my tacit assumption that every defail
of structuro, excepting rudiments, was of somo spocial,

. service. Anymmm\hhmpammhu
mind would naturally extend foo far the action of natural
salection, cither during past or present times. Somo of those
who admit the principle of evolution, but reject natural seleo-
tion, seem to forget, when criticising my book, that I had the
above two objects in view; hence if 1 have erm‘l in giving to
natural selection great power, which 1 am
admitting, or in having exaggerated its power, whioh is i stselt
rolable, T havo b least, e T hope, dane g0od mevise o sdging
to overthirow tho dogma of separate creations.

It is, as I can now sce, probable that all organic beings,
inelnding man, possess peculiaritics of structure, which neither
an

]Ivbl:nlﬁ'lwp!hckwndl but each peculiarity must
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have Mxheﬂmtum If these causes, whatever ﬂny

taneous
constitution of the ing 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 liable, like every other animal, to multiform
individual differences or slight variations, so 1o doubt wero the
carly progenitors of man; the variations heing formerly induced
by tho same general causes, and governed by the same general
and complex laws as at present. As all animals tend to multiply
beyond their means of subsistence, so it must have been with
ho progenitrs of man; and this would ineitably lead to &

le for exist selection.

from the habits of savages and of the greater number
of the demml primeval men, and even their ape-like
Yaogasiiucetbeshubly, Jvod 1. sosiot, i WBalcioly aocke]
animals, natural selcction sometimes nots on the individual,

increases is
rious over other less favoured ones; even although each separate
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'mbepimnnndmhgamthnotbmdhmm
Associated i

able 3
such as the pollen-collecting apparatus, or the sting of the
worker-bee, or the great jaws of soldier-ants. 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 servico to it. For instance, the horns of ruminants
and the great canino tecth of baboons appear to have been
aoquired by the males as weapons for sexual strifo, but they aro
used in defence of the herd or troop. In

mental powers the case, as wo shall sce in the fitth chapter, is
wholly different ; for theso facultics have been chiefly, or even
exclusively, gained for the benefit of the community, and the
individuals thercof, havo at the same time gained an advantage
indirectly.

It has often been objected to such views as the foregoing, that
man is ane of the most helpless and defenceless creatures in the
world; and thet during his early and less well-developed
condition ho would have becn still more helpless. The Duke of
Argyll, for instance, insists® that “the human frame has
“diverged from tho structure of brutes, in tho direction of
“ greater physical helplessness and weakness. ‘That is to sy, i
“js a_divergence which of all others it is most impossible
“aseriba to mero natural selection.” Ho adduces t.hamhdmd
great

serious, namely, that ho cannot climb quickly, and so escapo
from enemies. The loss of hair would not have been n great
injury to the inhabitants of o warm country. For we know that the
unelothed Fuegians can exist under o wretched climate. When
we compare the defenceless state of man with that of apes, we
s remember that the great canine feoth with which the latter
in their full Dy tho males
B w1 oy chisky uaed Yy them Y gt with \Tdze Seale;
yet the females, which are not thus provided, manago to survive,
Tn regard to bodily size or strength, we do not. know whether
ma is descended from some small specics, like the chimpanzee,
or from one as powerful as the gorilla; and, therefore, we cannot
say whether man bas become larger and stronger, or smaller

% *Primeval Mas,” 1869, p. 66.
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and weaker, than his ancestors. Walhnld hnmet,burm

vo acquirement of
tulitis,soch a sympathy and the lovoof bis fllows. Henco it
‘might have been an jmmense advantago to wan to have sprung

from some comparatively weak creature,

The small strength and speed of man, his want of natural
‘weapons, de,, are more than counterbalanced, firstly, by his
intellectual po'mn, through which he has formed for himself

remaining in a barbarous state,
Mﬂqwhmwmhﬂmwnulnd
beasts Southern Africa;

i than
yet one of the puniest of races, that of the
in Southern Africa, as do the dwarfed

bt, inferior in intellect, and probably in social disposition, to
the lowest existing savages ; but it is quite conceivable that they
mlghlhveexhad,armﬂanﬂ!h , if they had advanced in
intollect, whilst gradually losing their brate-liko powers, mh
th;to{oﬂmh!ngmu.&n. But these ancestors would nof
hlvabeanaxpoaedm lpemnldmgur,wmi!flrman
Telpless and defenceless e any existing savages, had uwy
inhabited some warm continent or large
Australia, New Guinea, or Borneo, whmhhmhhm-nﬂhn
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
mmmhwmwwmmbumzmhpmm
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CHAPTER IIL
CoMPARISON OF THE MENTAL POWERS 0F MAX AND THE
Lower AxmiaLs,

Th diftrunce n mental, power botwson the highest apo and the lowest
savage, i i Cortain insinct in common

m—m improvement — Toals . -’um. el by animals —
God, spiritual agencies, superstitions,

‘W= have scen in the last two chapters that man bears in his

Dodily structure clear traces of his descent from some lower

form; but it may bo urged that, as man differs so great

be

in

‘his mental power from all other animals, there must be some
error in this conclusion. No doubt the difference this
‘respect is enormous, even if we compare the mind of one of the
lowest savages, who has no words to express any number higher
than four, and who uses hardly any abstract terms for common
objocts or for the affections with that of tho most highly
organised ape. The difference would, no doubt, still remain
immense, even if one of the higher upes had been improved or

= i
surprise hiow closely the three natives on board HLS, * Beagle,”
who had lived some years in England, and could talk a little
English, resembled us in disposition and in most of our mental

is 1o fundamental difforence of this kind. We must also admit
that thero is o much wider interval in mental power between
one of tho lowost fishes, as a lamprey or lancelet, and one of the
higher apes, than between an ape and man; yet this inferval
is filled up by numberless gradations.

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

1 See the evidence on those poiats, 2s given by Lubbock, ¢ Prehistoric
Times,’ p. 554, &s

¥
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‘Byron, who dashed his child on the rocks for dropping & basket
of sea-urchins, and a Howard or Clarkson; and in intellect,
between a savage who uses hardly any abstruct terms, and o
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. Thereforo it is possible that
they might pass and be developed into each other.

My object in this chapter is to shew that thero is no fanda-
‘mental differenco between man and the higher mammals in their
meutal el Bach divison of {8 Rukjech gt Lave oo
xtendol info  soparato esey, bus must hero bo trested Loy
As no clasifcation of tho mental powers has been uniersally
Sooopied] 1 kil i ouy’ et GG e vicab oo
Temlent oy purpose wf will ek tdoe te whici have
strack 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
The variability of the faculties in the individuals of the same
specics is an important point for us, and some fow illustrations
will hero bo given. But it would bo superfluons 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 doveloped in the
lowest organisms, is as hopeless an enquiry as how life itsclf
first originated. These are problems for tho distant future, if
they are ever to be solved by man.

As man possesses the same senses as the lower animals, his
Somdasenialinkaitions sk bo the seme. - Man 1es el some

in common, as that of on, sexual love,

e o e o offipring, the desire
possessed by the latter to suck, and so forth. But man, perhaps,
has somewhat fower instinets than those possessed by the
animals which come next to him in the series, Tho orang in
tho 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 urgued that this was due to instinet, but we
feel sure that it is not the result of both animals having
similar wants, and possessing similar powers of reasoning.
Theso apes, as we may assume, avoid the many poisonous fruits
of the tropics, and man has Do such knowledge: but as our
domestic animals, when taken to foreign lands, and when first

Y Th
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turned out in the spring, often eat poisonous herbs, which they

afferwasds avoid, wo canot foe sure hat the spes do not learn
from their own experience or from that of their parents what

fruits to select. It is, however, certain, as wo shall presently see,

hat apos o an intinctive dread of serpents, ud probbly of
other dangerous animals.

The fowness and the comparative simplicity of the instinets in
the higher animals aro remarkablo in contrast with thoso of the
lower animals. Cuvier maintained that instinct and intelligence
stand in an inverso ratio to cach other; and some have thought
that the intellectual faculties of the h.\ghel' animals have been
gradually doveloped from their instinots. But Pouchet, in an

ipl amongst
‘most remarkable for its instincts, namely the beaver, is lugh]y
intelligent, as will be admitted by every one who has read Mr.
Morgan's excellent work*
Although tho first duwnings of intelligence, according

Herbert Spencer,* have been developed through the mulupxm._
tion and co-ordiation of reflex actions, and although many of
the simpler instincts graduate into reflex actions, and can hardly
bo distinguished from them, as in the coso of young animals

untaught character, and be m'phmd by others performed by the
aid of the freowill. On the other hand, some intelligent actians,
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 mid
to be degraded in character, for they are no longer perform

through reason or from experience. But the greater number o
the more complex instinets appear to have been gained in a
wholly different manner, through the natural selection of varia-
tions of simpler instinctivo actions. Such variations appear to
ariso from the samo unknown couses acting on the cerebral
organisation, which induce slight variations or individual dif-
ferences in other parts of the body; and these variations, owing

2 Llnstinct ches les Insectos.’ ; The American Desver and bis
“Bevae des Deuz Mandes, Feb. 1870, wm;.
B 690, 4 The Pnnclpln of Tovchlogy,

20d edit, 1870, pp. 4
rz
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to our

ignorance, ars often said to arise spontancously. We can,
I think, come mmoummnxmvmmmmmmgmnr
o marvelious

manner.
to exist some relation between a low degree of intelligence and &
strong tendency to the formation of fixed, though not inherited
habits ; for a8 a sagacious physician remarked to me, persons
who are lﬂ‘hﬁy imbecile tend to act in everything by routine
or habit; and they are rendered much happier if this is en-

T have thought this digression worth giving, becauss wo may
casily underato tho mental powers o tho higher animals, nd
especially of man, when we compare their actions
memory of past ovents, on_foresight, reason, and xmgmm.
with exactly similar actions instinctively performed by the lower
animals; in_this Intlu'unet.hnupmtya{ performing such
actions lins boen gained, stop by step, through the variabitity of
the mental organs and natural seloction, without any conscious
intelligence on the part of the animal during cach successive
tion. No doubt, as Mr. Wallaco has argued * much of tho

a.mumghhnpomofmum Ho bas to learn his
work by practice; a beaver, on the other hand, can make its
dam or canal, and a bird its nest, as well, or nearly as well, and

+ ¢ Cuntributions to the Theory of Natural Selection,’ 1870, p. 212.
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a spider its wonderful web, quite as well,* the first time it tries
as when old and experienced.
.To return to our immediate subject: the lower animals, like
‘man, manifestly fecl pleasure and pain, happiness and misery.
is never better exhibited than by young animals, such
u]mppxe-, hmn. lambs, &c. when playing together, like onr
wa children. Even insects play together, as has been described
b,v that excellent observer, P. I{nha.r," who saw ants chasing and.
pretending to bito each other, like 80 many puppies.

The fact that the lower animals are excited by the same
emotions as ourselves is so well established, that it wl]l not be
necessary to weary the by many details. Terror acts in
the same manner on them as on us, causing the muscles to
tremble, the heart to palpitate, the sphincters to bo relaxed, and
the hair to stand on end.  Suspieion, tho ofispring of foar, is
eminently characteristic of most wild animals. It is, I think,
impossible to read the account given by Sir E. Tennent, of the
behaviour of the female elephants, used as decoys, without
admitting that they intentionally practiso deceit, and well know
what they aro about. Courago and timidity aro extromely
variable qualities in the individuals of the same species, as is
plainly soen in ourdogs. Some dogs and horses areill-tempered,
and easily turn sulky; others are good-tempered; and these
qualities aro certainly inherited. Every ono knows how liable
animals are to furious rage, and how plainly they show it.
Many, and probably true, aneedotes have been publi
long-delayed and artful revenge of various animals,
accurato Rengger, and Brehm * stato that the American and
African monkeys which they kept tame, revenged
themselves. Sir Andrew Smith, a zoologist whose scrupulous
acouracy was known to many persons, told mo the following
story of which ho was himself an eye-witness; at the Cape
of Good Hope moﬂmhadoﬂmphgu a certain baboon,
and the animal, seeing approaching one Sunday for
pazade, poured water into a hola 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-

the baboon rejoiced and triumphed whenever he £aw his
‘vietim,

(] Fnr Dhe eridence en this

* All the following statements,

erae Mog- - given on the authority of these tws
ey interesting work, re taken from Rengger's
“Harvesting Ants_and loor ‘Nnmmh der Siugethiere von
Spiders, 1873, p. 126, 128. Paraguay,’ 1830, 5. 41-57, and from
7 ¢ Recherches sur les Mawurs des  Brehm's * Thierleben,’ B. 1. 3. 10-87.
Fourmis,” 1810, p. 173.
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Thelmoof-dngfnrhummaxilnmnm,um old
writer quaintly says?“ A dog is the ouly thing on this carth
“ that Juvs you moro than he luvs himselt”

As Whewell ® has well asked, wlm that roads the touching
““ instances of maternal affection, related so often of the women of
"lllmﬁmmdoﬂhulmﬂuwllﬂlﬂmdl can doubt that the

nal affoction exhibited in the most triling details; thus Rengger

i
‘
:

, Wero her nearcr relatives, for sho at once rejected the
Rhosus and adopted both of them, Tho young Rhesus, as1 saw,
was greatly discontented at being thus rejected, and it would,
ik h youngdrill and il

* Quoted by Dr. Lauder Lindsay, 72), disputes the possiility of this
1o his * Physiology of Mind ia th4 ..:1 erbed b b’_‘m for the
Lower Animals ' * Jouraal of Mental .: my  work.
Science,’ April 1871, p. 38, 4 found m i

e water Treatise,” p. 263.

mnld
1 A critic, without any grounds teeth the .fu-p e a.-- £
(‘Quarterly Bevlew July 1071, . Mien moarly five weeks o

Thi
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‘whenever it could do so with safety; this conduct exciting great
indignation in the old baboon. Monkeys will also, according to
Brehm, defend their master when attacked by any one, as well as
dngxtowhom they are attached, from the atfacks of other dogs.
But we here trench on the subjects of sympathy and fidelity, to
which I shall recur. Some of Brehm’s monkeys took much
delight in tensing o 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
Tigher animals and ourselves. Every one has scen how jealous
u 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 desiro to be
loved. Animals mmufmtly feel emulation. They love appro-
bation or praise; and a dog carrying a bosket for his master
exhibits in a high degree self-complacency or pride. Thm can,
I think, be no doubt that a dog feels shame, as distinet from
fear, and something very like modesty when begging t0o often
for food. A great dog scorns the snarling of o 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 Zmlugmnl Gardens
T saw & baboon who always got into a furious rage when his
keeper took out a letter or book and read it aloud to him; and

Tage was 80 violent that, as I witnessed on one occasion, he
bit his own leg till the blood flowed. Dogs show what may be
fairly called a sense of humour, 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 before him, will wait until his
master comes quite close to take it away. The dog will then
seizo it and rush away in triumph, repeating the same manceuvre,
and evidently enjoying the practical joke.

Wo will now tum to the more intellectual emotions and
faculties, which are very important, as forming the basis for the
development of the higher mental powers. Animals manifestly
enjoy excitement, and suffer from ennui, as may be seen with

, and, according to Rengger, with monkeys, All animals
feel Wonder, and many exhibit Curiosity. They sometimes
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 ehAmom, and with some kinds of wild-ducks,
gives a curious accomnt of the instinetive dread, which

bis monkeys exhibited, for snakes; but their curiosity was
80 great that they could not desist from occasionally satiating

mplete Work of Chai
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Sheie horror i 8 most e i, by Lifing wp the d o the
box in which the snakes were kept. I was so much
T R e
‘monkey-houso at the Zoological Gardens, and the cxcitement
thus caused was ono of the most curious spectacles which I ever
boheld. 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 fow
‘young monkeys and one old Anubis baboon alone took 1o notice
of the snake. I then placed tho stuffed specimen on the ground
in ono of the larger compartments. _After a timeall the monkeys
collected round it in a largo 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 & 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
i, o mouse  iving futle, and ot now oocts woro placod
cages; ugh at first frightened, they soon
Ee e ol ol g placed a live
‘make i o pager bag, with tho mouth looely closed, in ono of
ts. One

X 4 ;
Tty Tted bvey. Tien T wiisdhl wist o, bas
dosribed,for monkey aftar morlkoy, vith heed raised high and
turned on one side, could not resist taking a momentary peep

o the wirieht bag, ub the dreadfal olfask Iohi Gdsly ot (oo
bottom. Tt would almost appear as if monkeys had some

orang, also, has been known to be much alarmed
nt the first sight of a turtle.”

The principle of Zmitation is strong in man, and especially, as

L havo mysel bservd, with avages. Tn caroin mrbid sates

cy is exaggerated to an extraordinary

dm some hemiplegio patients and others, at the commence-

t of infammal of the brain, unconsciously

R iyl s b Vidibe Gk B

« foreign languago, and every gestuire or action which is per-

formed near thom Desor’® has remarked that no animal

% L have given o short sceount of Mammall 1841, . 405
of their behaviour an this occasion teman’¢On Aphasia,”
1n my ¢ Expression of the Emotions,’ mo, P um
P48, s ‘Quoted. t, ¢ Mémoire sux

W W. C. L Martin, ¢Nat. Hist. les Mlcmﬂ(phlh‘, oo, . 105,

®
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voluntarily imitates an action performed by man, until in the
-onaxngmlaw come to monkeys, which mvullhwwnh
be ridiculous mockers. Animals, however,

each other's actions : umspoﬂuafwolm,whwhhdbm
reared by dogs, learned to bark, as does sometimes the jackal,*
but whether this can bo called voluntary imitation is another
question. Birds imitate the songs of their parents, and some-
times of other birds; and parrots are notorious imitators of any
sound which they often hear. Durean do la Malle gives an
account™ of a dog reared by a cat, who learnt to imitate the
wall-known action of a cat licking her paws, and thus washing
her ears and face; this was also witnessed by the celebrated
naturalist Audouin. I have received soveral 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
during his life of thirteen years. Dureau de Ia Malle's
dog likewise learnt from the kittens to play with a ball by roll-
ing it about with his fore paws, and springing on it. A corre-
t assures me thata cat in his houso used to put llerptwl

into jugs of milk having too narrow a mouth for her head.
Kitten of this cat soon learned the same trick, and practised n

ever afterwards, whenever there was an opportunity.

The parents of many animals, trusting to the prmclpls of
imitation in their young, and more especially to
or inherited tendencics, may be said to educate them. Welee
this when a cat brings a live mouse o her kittens; and Dureau
do I Mallo has given a curious account (in the paper above
quoted) of his observations on hawks which taught their young
dexterity, as well as judgment of distances, by first dropping
through the air dead mice and sparrows, which the young
generally failed to cateh, and then bringing them live birds
and letting them loose.

Hardly any faculty is more important for the intellectual
progress of man than Attention. Ani ‘manifest this
power, as when a cat watches by a hole and prepares to spring
um- Prey. Wild animals sometimes become so absorbed when

s engaged, that they may bo casily approached. Mr. Bartlett
h- given me o curious proof how \'nnlblu O.hu faculty is in
monkeys. A man who trains monkeys to act in plays, used to
purchase common kinds from the Zoologml Scciety at the price
of five pounds for each ; but he offered to give double the price,

16 (The Variation of Animalsand 17 Annales des Sc. Nat” (Ist
Plants under Domestication,’ vol. i. ~Series), tom. xxil. p. 397.
»o.

© The e Work

Char! rwin Online




74 The Descent of Man Pasr L

if ho might keep three or four of them for a few days, in order

to mako an inattentive monkey act, it turned sulky. On the
other hand, & monkey which carcfully attended to him could
alyways be troined.

Tt is almost superfiuous to state that animals havo excllent

near the stable where he lived, and shouted to him in my old
‘manner; ho shewed no joy, but instantly followed me out walk-
ing, and obeyed me, exactly us if T had parted with him only
half an hour before. ~ A train of old associations, dormant during
five years, had thus been instantancously awakened in his mind.
Even ants, as P. Huber™ has clearly shewn, recognised their
follow-nnts belonging to the same community after a soparation
of four months, Animals can certainly by some means judge of
the intervals of time between recurrent events.

The Imagination i one of the highest prerogatives of man.
By this faculty ho unites former images and ideas, independently
of tho 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 tho best notion
of this power; as Jean Paul again says, “Tho dzeam is an in-
“voluntary art of poetry.” The valuo of the products of our

\pressions,
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
" ¢Les Maurs des Fowrmis! % Dr. Jendon, Birds o
i

on,
1810, p. 150. 1663, p. 3=l s says
 Quoted in Dr. Maudsley’s ¢ Phy- canary-bi

and
siologyand Pathologyof Mind 1868, me Facuités Mentaleny tom.
9, 220, P- 136,
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‘manner
All dogs do not do 0; and, according to Houzean,® they donot
thnthamm,bntnmﬁndmm the horizon.
Houzeau thinks that their imaginations are disturbed by the
‘vague outlines of the surronnding objects, and conjure up before
them fantastic images: if this be so, their foclings may almost
o called superstitious.

Of all the faculties of the human mind, it will, I presume, be
admitted that Reason stands at the summit. Only o few persons
now disputo that animals possess some power of reasoning.
Animals may constantly be seen to pause, deliberate, and resolve.
1t 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 instincts™ In fature chapters
wo shall seo that some animals extremely low in the scale appar-
«ently display a certain amount of reason. No doubt it is often
difficult to distinguish between the power of reason and that of
instinot. ), Dr. Hayes, in his work on ‘The Open
Polar Sea,” ropeatedly remarks that his dogs, instead of continu-
ing to draw tho sledges in & compact body, diverged and separ-
ated when they camo to thin ice, so that their woight might bo

the Arctic wolves, the parent-stock of the Esquimsux dog, may
have acquired an instinet, impelling them not to attack their
prey in o closo pack, when on thin ice.

Wo can only judge by the circumstances under which actions
aro performed, whether they are due to instinet, or to reason, or
4o e e amulation o idce: i e princile, hameve,
is intimately connected with reason. A curious caso bas been
given by Prof. Mobius of a pike, separated by u plate of glass
from an adjoining aquarinm stocked with fish, and who o
dashed himself with such violence against the glass in trying to

Fucsltés Mentals des hui- 1 camaot lup thinking, bowerar,
jux,’ 1872, tom. i, p. 181. lt:lh goes too far in underrating

Morgan's work _on wer of Instinct.
“The American Beaver,' 1858, offers Beisgwigen dar Thilinr
o ool imeration of che romarts oy 1878, 117

© The Complete Work of Charles Darwin Online



76 The Descent of Man. Panr L
catch the other fishes, that he was sometimes completely
stunned. The pﬂu went on thus for three months, but at last
learnt caution, and ceased to do so. 'The plate of glass was then
removed, but the pike would not attack these particular ﬂahes.
though he would devour ethers which were afterwards int

; ly

in his feeble mind with the attempt on his former neighbours.
If o savage, who had never seen a large plate-glass window,
‘wero to dash himself even once against it, he would for a long
timo afterwards associate o shock with @ window-trame; but

p..nm or merely a disagreeable impression, from an action once
formed, is sometimes sufficient to prevent the animal from
ting it. Tf we attribute this difference between tho monkey
and the pike solely to the association of ideas being so much
stronger and moro persistent in the one than the other, though
the pike often received much the more severe injury, can we
manfain in the caseof man that  simil diflernce mplicn the
‘possession of a fandamentally different mind ?

Houzean 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
to search for water. These hollows were not valleys, and there
were no trees in them, or any other difference in the vegetation,

water, and Houzean has often witnessed the ssme behaviour in
other animals.

T have seen, 15 T daresay have others, that when a small
object is thrown on the ground beyond the reach of ono of the
elephants in the Zoological Gardens, ho blows through his trunk
on the ground beyond the object, o that the current reflected
on all sides may drive the object within his reach. Again a well-
known ethnologist, Mr. Westropp, informs me that he observed in
Vienna a bear. deliberately making with his paw a current in
some water, which was close to the bars of his cage, 50 1s to
deaw  iaosof Soaing bread within bis each. ‘Phesactons of
tho elephant and bear can hardly bo attributed to instinct or
mha(lbdh.lht.uib.ywou!ﬂboolumnmmm animal in a
state of nature. Now, what is the difference between such

# ¢Facultés Mentales des Animavx,’ 1872, tom. ii. p. 206,
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.dou.vhnpcrfurmedhymnmﬂunmdmu,lnd by one of

Tbl l“lge nnd the llng have often found water at a low level,
and the under such bmw

has

cited in their minds. A cultivated man would per ps make
somo general proposition on the subject ; but i ;u ot
know of savages it is extremely doubtful whether they would do
50, and a dog certainly would not. But a savage, as well as o
dog, would search in the same way, though frequently dis-
appointed; and in both it seems to b equally an act of reason,
whether or not any general proposition on the subject is
conssionsly placed bofore the mind.® The samo would apply to
the elephant and tho bear making currents in tho air or water.
The savage would certainly neither know nor care by what law
the desired movements were effected; yet his act would be
guided by a rude process of reasoning, as surely as would a
philosopher in his longest chain of deductions. There would no
doubt bo this difference between him and ono of the higher
animals, that he would take notice of much slighter eircum-
and conditions, and would observe any conneetion
between them after much less experienco, and this would be of
paramount importance, I kept a daily record of tho actions of
one of my infants, and when he was about eleven months old,

E

‘The promptings of reason, after very short experience, are well
shewn by tho following actions of American monkeys, which
stand low in their order. Rengger, 8 most careful observer,
states that when he first gave eggs to his monkeys in P
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. Huxley has analysed with his article, ‘Mr. Darwi
admirable clearness the mental steps Crmu,‘ in the ‘Contemporary Re-
by which & man, as well as a dog, iew,’ Nov. 1871, p. 462, and in his
arrives at a conclusion in a case *Critiques and Exsays,’ 1875, p. 278,
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Rengger sometimes put a live wasp in the paper, so that in
hastily unfolding it they got stung; after this had once happened,
they always first held the packet to their cars to detect any
‘movement within.*

The following cases relate to dogs. Mr. Colquhoun® winged
two wild-ducks, which fell on the further side of a stream; his
mﬁwmhhﬁnxmhﬁxnimbntwuldnﬂm
she then, though never before known to ruffle a feather,
deliberately killed one, brought over the other, and returned
for the dead bird. Col. Hutchinson relates that two partridges
were shot at once, one being killed, the other wounded; the
latter ran away, and was caught by the retriover, who on her
return came ncross the dead bird; “she stopped, evidently
« greatly puzzled, and after one or two trials, finding she could

ipe of the winged
“ bird, she considered a moment, then deliberately murdered it
“b;;inngitlmmmmhmd afterwards brought away
both together. This was the only known instance of her
"mhn\-ingwilhll.ylﬂmeﬂmym Hero we have reason
t.hnughuotqmuperfwt,l‘ur rotriever might have brought
he wounded bird and then returned for the dead one, as in
thnuuof the two wild-ducks. I give the above cases, as
resting on the evidence of two independent witnesses, and
instane

retriovers, after deliberal
beoko.dhrogh  abit which ia inherited by them (that of nob
Killing the game retrieved), and because they shew how strong
their reasoning faculty must have been to overcomo & fixed
habit.
Twill conclude by quoting & remark by the illustrious
Humboldt* “The muleteers in 8. America say, ‘ will not give

endeavour fo explain away, by what appears to be mere
varbhgn'dlnmhhoﬁ as those above given.

e, Bt bis mot terest . 45, Col. Hotchimon o ‘Dog
u.x work, *Th (3; dtunh i Brenking” 1650, p. 40.
1674 @, 119), ket arrative, Eng.
s g Sl L o tradat, vl . . 106
c.b...-m..mm.au-d,m- i glad o fd that soscnte
that this anima] possessed some s
reascning power.  Daewisies tad Divinity, Essays
*4The Moor and fhe Loch/ on Free-thinking, 175, p. 80), in
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similar , and emotions, even the mors complex
ones, such as joal ion, emulation, gratitude, and

ty; th s o ey d;em i geful ; th
‘magnanimity; they prac are revengoful ; they are
sometimes gusceptible to ridicule, and even havo 8 sense of
Immour; they foel wonder and curiosity ; they possess the same
faculties’ of imitation, attention, deliberation, choice, memory,
imagination, the association of ideas, and reason, though in very
different degrecs. The individuals of the same species graduate
in intellect from absolute imbecility to high excellonce, They
are also liable to insanity, though far less often than in the case
of man® Nevertheless, many authors have insisted that man is
divided by an insuperable barricr from all the lower animals in
his mental faculties. I formerly made a collection of above &
score of such aphorisms, but they are almost worthless, us their
wide difference and number prove the difficulty, if nof the im-
‘possibility, of the attempt. It has been asserted that man alone
i5 eapable of progressive improvement; that ho alone makes use
of tools or fire, domesticates other animals, or possesses property;
that 1o animal has the power of abstraction, or of forming
general concepts, is self-conscious and comprehends itself; that
0 animal employs language; that man alono has a senso of
beauty, is linble to caprice, has the fealing of gratitude, mystery,
&e; belioves in God, or is endowed with  conscience. T will

a fow remarks on the more important and interesting of
these points.

due to his power of speaking and handing down his acquired
kmowledge. - With animals, looking first to tho individual, every
ano who has had any experience in setting traps, knows that

speaking of the supposed impassable  * tures, It is diffcult to under-
Barier between the miods ‘of man “stand how asyhody who has aver
and the lower animals, says, “The * kept a dog, or secn an elephant,
“distinctions, indeed, which have “ecan have any doubts as to an

“great mauy other metaphysical
iincions], (ot 1, he ey
“tion that because you can give
“two things different names, they
“ must therefore have different ma-
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8o
young animals can be canght much more casily than old ones;
and tbeyunbomuhmaenﬂympzmhdby-nmy
Even with respect to old I ‘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
‘boen caught in o trap. They must learn caution by seeing their
‘brethren cax or poisoned. In North America, whero the fur-
animals have long been pursued, they exhibit, according
unanimons testi of all observers, an almost incredible
amount of sagacity, caution and cunning; but trapping has been
thero 8o long carried on, that inheritance may possibly have come
into play. iy ey e A P b telographs
are first set up in any district, many birds kill
nymg-pxmu:em-,mmsmmmmuuvwm
years they learn 1o avoid this danger, by secing, as it would
‘appear, their comrades killed.

The Descent of Man. Pasr L

good observer,
hero foxes are much hunted,
tho young, on first leaving their burrows, are incontestably mucly
moro wary than the od onesin distrcts whoro they aro 20k much

Our domestic dogs are descended from wolves and jackals,s

and though they may not have gained in cunning, and may have

lost in wariness and suspicion, ynthey}nvoplmwdm

certain moral qualities, such as in -worthiness,

lunpcr,lnd prolably in penera taligence. m common rat
has_conquered

Formosa, the

who describes theso two latter sen, icfbuls the victory of tho
common rat over the large Mus con superior cunning;
and this latter quality may probably be inbatod 3o the habites

* For uum«m.l evidence, with
en

# ¢ Lattres Phil. sur Intelligence
details,

des Animau,’ nouvelle elit. 1802,

lonzenu,
lrmlu- eatales tom. 1, mz, P8
147,

Researches during the rorage o the
“ Beagle,"” 184, p. 398. *Origin
of Species,” 5th edit. p. 260

6.
* Sea the evidencn an this head
in chap. i. vol. i. *On the Variation
of Auimals and Fianta ander Do
mesticai

3 <Proc, Zoclog. Soc 1854, p.
186,
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exerciso of all its facultics in avoiding extirpation by man, as
well as to nearly all the less cunzing or weak-minded rats having

in intellect or other mental faculties, is to beg the
question of the evolution of species. We have scen that, ac-

existing ‘belonging to several orders
have larger brains than their ancient fertiary prototypes.

It has often been said that no animal uses any tool; but
the chimpanzee 1n o state of nature cracks & native fruit, some-
what like a walnut, with a stone” Rengger® easily 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
fruit that bad a disagreeable flavour. Another monkey was
hnghthopuntha lid of & large box with a stick, and after-

wards it used the stick as a lever to move heavy bodies; and I

Tiave myself seen & young orang put a stick into a crevice, slip
his hand fo the other end, and use it in the proper manner as a
lever. Tho 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 ot
nature® 1 have seen a young orang, when she thought she was
going to be whipped, cover and protect herself with & blanket or
straw. In these several cases stones and sticks wero employed
as implements ; but they are likewise used as weapons. Brehm*®
states, on the authority of the well-known traveller Schmper,
that in Abyssinia when the baboons belonging to one species
(C. gelada) descend in troops from the mountains to plunder the
fields, they sometimes encounter troops of another species
(0. hamadryas), and then a fight ensues. The Geladas roll
hrngmtmml which the Hamadryas try to avoid, and then
specics, making a great uproar, rush furiously against each
omr Brehm, when, accompanying the Duke of Coburg-Gotha,
aided in an attack with fire-arms 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 o man's head,
that the attackers had to beat a hasty retreat; and the pass was

* Savage and Wyman in  Boston 1830, 8. 51-56.

Jouranl of Nat. Hist! vol iv, 1888~ ™ The ¢Indisn Fleld; March 4,
44, p. 389, 1871
W'

zethiere von Paraguay, % *Thierleben B, i. 5. 79, 82,
o
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actually closed for . timo against the caravan. Tt doserves
notice that theso baboons thus acted in concert. Mr. Wallace
on three oceasions saw female orangs, accompanied by oo
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 effectually 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 preparcd
mud for the purpose.

In the Zoological Gardens, & monkey, which had weak teeth,
used to 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 lot any other monkey touch it. Here, then, wo have
the idea of property ; but this idea 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 fo 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 faken 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 flints, as Sir J. Lubbock likewiso remarks,
sparks would have been emitted, and in grinding them heat
would have been evolved: thus the two usual methods of
« 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 tem-
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. Tho
orang is known to cover itself 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, 14
L 1869, p. 87. o ‘l’uhlxhone Times,! 1863, p.

@ ¢ Primeval Man/ 1869, pp. 473, &
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over its head. In theso several habits, we probably see the first

General ioms,  Self-consciousness, Mental
Individuality.—Tt would be very difficult for any one with even
much more knowledge than T , to determine how far

snimals exhibit any traces of these high mental powers. This
difficulty arises from the impossibility of judging what passes
through the mind of an animal ; and again, the fact that writers
differ to & great extent in the meaning which they attribute to
the above terms, causes o further difficulty. If one may judge
from various articles which have been published lately, the

ppa-ad entire absence

log

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
not 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 so do both.* When I say to my terrier, in an
eager voice (and I have made the trial many times), “ Hi, hi,
where is it ?” she at once takes it as o sign that something is to
be hunted, and generally first looks quickly all around, and
then rushes into tho nearest thicket, to soent for any gon b bnt
finding nothing, she looks up into any neighbouring

squirrel.  Now do not these actions clearly shew that dn )mi n
her mind a general idea or concept that some animal is to be
discovered and hunted ?

It may be freely admitted that no animal is ae!l-cunmmm,
if by this term it is implied, that he reflects on such points,
whence he comes or whither he will go, or what ls life and duth
and 8o forth. But how can we feel sure that an old dog with an
excellent memory and some power of imagination, as shewn by

dreams, never reflects on_his past pleasures or pains in
chase ? And this would be s form of self-consciousness. On the
other hand, as Biichner® has remarked, how little can the hard-
worked wife of a Australian savage, Who uses very
few abstract we rds, and cannot count above four, exert her self-
consciousness, or reflect on the nature of her own existence. It
is generally uimmad that the higher animals possess memory,

“ Mr. Hookham, in a letter to % *Conférences sur la Théorie
Prof. Max llu)llr o O (hiviies- Denitienss; French  translat.
bam News," May 1869, p. 152,

2
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attention, association, and oven some imagination and reason.
If these powers, which differ much in different animals, are
capable of improvement, there seems no great improbability in
more complex facultics, such as the higher forms of abstraction,
and self-conscionsness, &c., having been evolved throngh the
development and combination of the simpler ones. 1t has been
against, the views hero maintained, that it is impossible
to say a what point in the ascending scale animals become
capable of abstraction, &e.; but who can suy at what age this
ocours in our young children? Woscoat least that such powers
aro developed in children by imperceptible
That animals retain their mental individuality is unquestion-
able. When my voice awakened a train of old associations in
the mind of the before-mentioned dog, he must have retained

argument lately advanced to 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 tho tenching necessitated by evolutionism, con-
“ sequently the hypothesis s a false one.”+
Language—This faculty has justly been considered as one of
the chief distinotions between man and the lower animals. But
man,us & highly compotent fodg, 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 i3 80 expressed by another”¥ In Paragusy the Cebus
azare when excited utters at least six distinet 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 & more remarkable fact that the dog, since being domesticated,
has learnt to bark® in at least four or five distinct tones.
Although barking is a new art, no doubt the wild parent-species
of the dog expressed their feelings by cries of various kinds.
With the domesticated dog we have the bark of eagerness, as in
the chase; that of anger, as well as growling; the yelp or howlof
despair, as when shut up ; the baying at night ; the bark of joy, as

“ The Rev. Dr.J. MiCaun, “Anti-  * Rengger, ibid. s. 45.

Darvinism,” 1869, p. 18. © See my ‘Variation of Ani-
4 Quoted in “Anthropological Re- mals and Plants under Domestica-
wiew > 1864, p. 158, tion,” vol. L. p. 27,
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when starting on & walk with his mastor ; and the very distinct
one of demand or supplication, as when wishing for a door or
window to be opened. According to Houzeau, who paid par-
ticular attention to the mhgect, the domestic fowl utters at least
 dozen significant so

The habitual use o! articulate language is, however, peenliar
toman; but he uses, in common with the lower animals, inarti-
culate cries to express his meaning, aided by gestures and the
‘movements of the muscles of the face® This especially holds
g00d with the more simple and vivid feelings, which are but
little connected with our higher intelligence. Our crics of pain.
fear, surprise, anger, together with their appropriate actions.
and the murmur of a mother to her beloved child, lm ‘more
expressive than any words. That which 8 man
from the lower animals is not the understanding of articulate
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 lmglo word. It is no! the mere articulation
ishing character, for parrots and other
possess this poy Nor is it the 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

with events.® The

‘persons
lower animals differ from man solely in his -almost infinitely

larger power of associating together

® (Facultds Mentales des
mazs, tom, . 1672, . 348-349.
i Seen this subject

in Mr. l.l'l‘ylor‘nry interesting
es into the Early

iy of Maskind 1685, dige

B s rotrat ereca duisted
accounts o this effect. Admiral
Sir J. Sulivan, whom I know to be
4 careful observer, assures me that
an African parrot, long kept in his
Bhere o, ismaristiy ealled

he household, s

-u s visiors, lvy mu names.
" to every one i
b and  good night » 10 each
a5 they left the room at might, and
never reversed these saiutations.
To Str J. Sulivan's father, he

Ani-
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the most diversified

to add to the “good m a
short sentence, which e L
ted after his father's
death, THo' soolded, vieleaily &
strange dog which came into the
roomthrough the open maa.,
and h- scolded another
ing you mglny .,..nf'" -hm;
had got out of its cage,
aing sxion ch G Eicben ublu
See also, to the same effect, Hou:
on parrets, ‘Fuultes Mentales,
tom. ii. p. 909. Dr. A. Moschkan
informs me that he knew o starling

rer istake in
sying in G good morning
to, puess wwsivibe Sk * gosie
by old {lllnw, to those departiog.

T other such
cases.
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sounds and ideas; and this obviously depends on the high
devalopmnc of his mental powers.

rne Took, one of the founders of the noble science of
plulahgy observes, language is an art, like brewing or baking:
but writing would have been  better simile. 1t certainly is not
a true instinet, for every language has to be laarnt. It dzmm
however, widely from all ordinary arts, for man has an
stinctive tendency to speak, as we see in the babble of oux
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 mearest
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
parents or foster-parents. These sounds, as Daines Barringtont
has proved, *are n0 more innate than languago is in man”
The first attempts to sing “may bo compared to the imperfect
“ endeavour in a child to babble.” Tho 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, a8 with the canary-birds educated in the Tyrol, teach
and transmit their now song to their offspring. The slight
natural differences of song in the same species inhabiting
different

< allied,
wmmmyummmmmmmauf
distinet races of man. 1 have given the foregoing detals to
m'mtmhlﬁnchvuﬁnquhwqmmmum

P Vith mpm to the origin of articulate language, after having
on the one side the highly interesting works of Mr. Hens-
Seetom good rmarks gn this ¢ gucls the imnediate end to be

cad by Prof. Whitney, in his “attained; unconsciously
i Studies, furthor consequanees of the

unica . “Hon. Daines Barvington in
wan s the living foros, which, * Philosoph. Transactons,’ 1775, p.
in the develcpment of language, also Dureau de la Malle.

“works bott consciously and un- in Phaiiri Sc. Nat? 3rd seres,
“ conseiously consclously as re- Zoolog. tom. x. p. 119,
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m ‘Wedgwood, the Rev. F. Farrar, and Prof. Schleicher,® and
the celebrated lectures of Prof. Max Mu]lm'onthaothuudc,l
cannot doubt that language owes its origin {o the imitation and
modification of various natural the voices of other
animals, and man's own instinctive cries, aided by signs u.nd
When we treat of sexual selection we shall see that
primeval man, or rather some e-.ﬂy prngemwr of man, }mh.bly
first used his yoice in producing. ces, that is
in singing, as do some of the gxbbompu at the pmum day;
and wo may conclude from a widely-spread analogy, that this
power would have been especially during the courtship
of the sexes,—would have expressed various emotions, such as
love, jealousy, triumph,—and would have served as a challenge to
rivals. It is, therefore, probable that the imitation of musical
eries by articulate sounds may have given riso to words expres-
sive of various complex emotions. The strong tendency in our
nearest allies, the monkeys, in microcephalous idiots, and in
the barbarous races of mankind, to imitate whatever they hear
deserves notice, as bearing on the subject of imitation. Since
monkeys certainly understand much that u said to them by
man, and when wild, utter signal-crics of danger to their
fellows;  and since fowls give distinet warnings for danger on
tho ground, or in the sky from hawks (both, as well as a third
exy, intolligiblo to dogs),’ may not some unusually wiso ape-like
have imitat e growl of a beast of prey, and thus
told his fellow-monkeys the nature of the expected danger? This
would have been o first step in the formtwn of a
As the voice was used more and more, the organs would
‘have been strengthened and perfected nmugh ol pﬂnei'ph of
the inherited effects of use; and this would have reacted on
power of speech. But the relation between the continued use of
language and the development of the brain, has no doubt been
far more important. The mental powers in some early pro-
genitor of man must have been more highly developed than in
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s 10u the Origin of Language;
igwood, 1866, ¢ Chapters
W.

h

hmr, xsus
most interesting. See also “De la
Phys. et de_Parole’ par Albert
Lemoine, 1805, pr 180, The work
48 ihis aublec by Lhe Inle Pret

title of * Darwinism mud by
the Scieuce of Language,

ogt, ¢ Memoire sur les Micro-
céphales,’ 1867,

169, With re-
spect to savages, 1 have given some
facts in my ¢ Journal of Researches,”
&c., 1845,

37 See clear evidence on this head
in the two works so often quoted,
by Brehm and Ranlger,

b curious
account of his nburvnlolu on this
subject in_his ¢ Facultes Mentales
des Animaux,’ tom. ii., p. 348.
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wny existing ape, before even the most imperfect form of specch
could have come into use; but we may confidently beliove that
the continued use 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
ﬂgumeordgobn. Tt 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
was observed to use her fingers whilst dreaming.®
Novanhslm,l long succession of vivid and connected ideas may
pass through the mind without the aid of any form of language,
48 we may infer from the movements of dogs during their
dreams. We have, also, seen that animals are able to reason
to & certain extent, manifestly without the aid of language.
The intimato connection between the brain, as it is now
doveloped in us, and the faculty of speech, is well shewn by
those curious cases of brain-disease in which speech 15 specially
affected, as when the power to remember substantives is lost,
whilst other words an 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 structuro and functions,
than in the caso of handwriting, which depends partly on the
form of the hand and partly on tho disposition of the mind; and
hand-writing is certainly inherited ®
Several writers, more especially Prof. Max Miiller,” have
lately insisted that the use of language implies the power of
forming general concepts; and that as no animals are supposed
to possess this power, an impossible barrier is formed between
them and man® With respeet to animals, I have already

ead b * Laoturesan Mr; Darwis Phi-
froarong "rh. m,-loloum 1mph¥horun uage,’ 1875.
mhnxo.ya Mind,’ dgment o dita:

gl Pilatigiet, ook 0 Frat
* Maoy otk vt b, Witkuay, will e ur oo wlght
reorded, Ses, for instance, Dr. on this point than sayihing that

Bateman ‘On Aphasia 1870, p. 27, I can say. He remarks (‘Oriental
31, 58, 100, &e, Also, ‘qu\lhI- and_Linguistic Studies’ 1873, p.
Congorsing the Intelectil Powers  297) i speking of Bleaks views:
by Dr. Abercrombie, 1838, p. 150. a the ‘grand. scal
“The. Veriation of Asimale ,u..- the ‘ascesary suxiliary
Plants under tion & of thongh, indspcnsabe to tie
vol. ii. p. 8, development of the power of
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endeavoured to show that they have this power, at least in a
rudo and incipiont degreo. As far as concerns infants of from
ten to eleven months old, and deaf-mutes, it seems to me in-
erediblo, that they should bo able to conneof certain sounds with
certain general ideas ns quickly as they do, unless such ideas
s already formed i thfr minde, The samme ramatk may bo

extended to the more intelligent animals; ns Mr. Ledlio Stephen
observes,% A dog frames a general concept of cats or sheep,
“and knows the corresponding words as well s a philosopher.
“And tho capncity to understand is as good  proof of. vocal
“intelligence, though in an inferior degree, 0s the capacity to

Why the organs now used for speech should have been
originally perfected for this purpose, rather than any other
organs, it s not difficult to see. Ants have considerable powers
intercommunication by means of their antennm, 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 a deaf man every word of &
speech rapidly delivered at a publio meeting; but the loss of
our hands, whilst thus employed, would have been a serions
inconvenience. As all the higher ‘possess vocal organs,
constructed on the same general plan as ours, and used as a
means of communication, it was obviously probable that these
sme organs would be still farther developed if the power of
) boi < aniiinta has Boan aMsotad
the aid of adjoining and well adapted parts, namely the tongue
mdhp." The fact of the higher apes not using their vocal
for speech, no doubt depends on their intelligence not

h-vlng been mﬂmenlly advanced.

“ thinkiag, to the s o——

variety and complexity of cogai-
e T e ke ‘mastery of con-
“ldlm-, therefore he would

uﬂ'""‘ without spesch, i

the fculy i

“ worst paradoxes,
4G foms ot speaking) is o
“human being, and that deaf-mutes
“do not become of reasan

“andl they Testa o bwist thee

Tho possession by them of

ﬁn;m jnte mitation of spoken
“ wonds.”
o Loctires on M.

Philosophy of Langusge,” Ters,

third lecture) the following aphor.
ism: “There is no thought with-
“ out words, as little as there are
“ words without thonght.” What
a strange_definition must here be
given to the word thought

" Tawre o

n Froe-thinking,’ &c.,

00d remarks to this
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g

rgans, which with long-continued practice might hay
usedlorlp.enh,dﬁmnghnotthmued.hp.nudedhythu
caso of many birds which possess organs fitted for singing,
though they never sing. Thus, the nightingalo and crow have
vocal organs eimilarly constructed, these being used by the
former for diversified song, and by the latter only for croaking.*
If it be asked why apes have not had their intellects developed
mm-m.demenmeormguuummommbe
nmwnr,-.ndmmnnxemmbutoupm

more definito, considering our ignorance with respect to the
successive stages of develapmnt through which each creature
has

The formation of different languages and of distinct specics,
and the proofs that both have been developed through a gradual
process, are curiously parallel®” But we can trace the formation

sounds. We find in distinet striking homologies due
to community of descent, and analogies due to a similar process
of formation. The manner in which certain letters or sounds
chango 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 presenco of rudi-
ments, both in 1 d in species, is still more

Tho lettar m in the word am, means 7; so that in the expres-
sion 7 am, u superfluous and useless rudiment has been retained.
In the spelling also of words, letters often remain as the rudi-
ments of ancient forms of pronuncistion. Languages, like
organic beings, can be classed in groups under groups; and they
can be classed either naturally according to descent, or arti-
Dominant d di

“ Mag ;mxmy, of British  diplay any unusual capacity for
Birds? ‘vol. i, 1899, p. 29, An initation,  «Researchos in Zoalogy,”
excllent observer, M. Blackwal 1634 1
remarks that the magpie learns to e ths very interesting pa-
s g e betwean the dovelopment
short seatences, more "'dxfl than  of species and languages, given by
almost any .um British bird; 2. S G Lie o Geolog. Evie
2 n. h:h dences of A.-dqun.y of Man,"

ting. 1m 1863, l:hAp.
ey < Il.h.nlkoflutm. See remarks to this effect by

o
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words are continually cropping up; but as there is a limit to
the powers of the memory, single words, like whole languages,
gradually become extinck., As Max Miller® has well re-
marked :— A struggle for life is constantly going on e
“the words and grammatical forms in each language. The
“better, the shorter, the easier forms are constantly gaining the
“upper hand, and they owe their success to their own inherent
“virtuo.” To these more important causes of the survival of
certain words, mere movelty and fashion may bo added; for
there is in the mind of man a strong love for slight changes in all
things. 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, cither 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 thoso

‘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-
~m languagea’™ But it s assurdly an cror to spenk of

a8 an art, in the sense of its having been elabor-
mly and methodically formed. Philologists now admit that
conjugations, declensions, &e, originally existod as distinct

surprising that they should have been used by the men of most
races during the carliest ages. With respect to perfection, the
following illustration will best shew how casily we 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 the body. He justly considers the differentiation and special-
isation of organs s the test of perfection. So with languages -

the most symmetrical and complex ought ot to be ranked above
irrogular, abbreviated, and bastardised d languages, which luvo

the Rev. F. W. Farrar, in a

o in-
teresting article, entitled ¢ Philo- ters on Man,’ 1868, p. 10:

Darwinism* in ¢ Nature; ™ Buckland, *Brid
tise,’ p. 411,

I* Quoted by C. 8. Wake,<Chap-
Tres-

March 24th, 1870, p. 528.
# Nature," Jao. 6th, 187C », 257.
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borrowed expressive words and useful forms of construction from
various conquering, conquered. or immigrant races.

From these fow and imperfoot remarks T conclude that the
extremely complex and regular construction of many barbarous
Innguages, is no proof that they owe their origin to a special
act of creation™ Nor, as wo have seen, does the faculty of
articulato speoch in ifself offer any insuperable objection to
th beliof that man has been developed from some lower

form.

‘Sense of Beauty.—This senso has been declared to bo peculiar
to man. I refer here only to the pleasure given by certain
colours, forms, and sounds, and which may fuirly 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 bebold u male bird clsborualy displaying

before the

it u impossible to doubt that she admires the beauty of her
malo partner. women everywhere deck themselyes with
m- Dlizade; tha bosaty of saott oemkments caxiok be disgried.
we :m.u sco x.m- the nests of humming-birds, and the
bower-birds are tastefully ornamented

vmh guly co]unmd objects; and this shows thnt: ey, sris
roceivo some kind of pleasure from the sight of such things.
With the great majority of animals, however, tho taste for the
beautiful is confined, as far as we can judgo, to the atfractions

fernale birds had been incapable of l‘pp_mhﬁng the beautiful

this it is impossible to admit. Why oertain bright colours
should excito pleasure cannot, T prosume, be explained, any
more than why certain flavours and soents are agreeable; but
‘habit has something to do with the result, for that which is at
first umplensant o our senses, ultimately becomes pleasant, and
habits are inherited. With respect to sounds, Helmholtz has
explained to o certain extent on physiological principles, why
harmonies and certain cadences are agreeable. But besides

this, sounds frequently recurring at irregular intervals are

r-imm-m J. Lubback, *Origin of C vilisation,

mpuﬂsz.-. 1870, p. 278.
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highly disagroeable, as every one will admit who has listened at
night to the irregular flapping of & rope on board ship. The
same principle scems meamemmphynmnm,nm
eye prefers symmetry or figures with some regular recurrence.
Patterns of this kind are employed by even the lowest savages
s ornaments; and they have been developed through sexual
mﬂorthnndommmt of some male animals, Whether we
«an or not give any reason for the pleasure thus derived from
‘vision earing, yet man and many of the lower animals are
alike pleased by the same colours, graceful shading and forms,
and the same sounds.

The tasto for the beautiful, at least as far a8 female beauty is
concerned, is not of a special nature in the human mind; for it
differs widely in the different races of man, and is nocqun.u:e
same even in the different nations of the same race.

instance, s in birds. Obviously 1o animal would be capable of
such scenes as the heavens at night, a beautifal Jand-

10 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 o lead to capricions changes of customs and
fashions. 1 have alluded to this point, because & recent writer
has oddly fixed on Caprice “as one of the most remarkable and

“typical differences between savages and brutes” But mot
ouly can we partially understand how it is that man is from
various conflicting influences rendered capricious, but that
the lower animals are, as wo shall hereafter see, likewise capri-
eious in their affections, aversions, and senso of beauty. There
18 also reason {o suspect that they love novelty, for it own sake.

Belisf in God—Religion—There is 1o evidence that man was
aboriginally endowed with the ennobling belief in the existence
of an Omnipotent God. On the contrary there is amplo evidence,
derived not from hasty travellers, but from men who have lang
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. 1480.
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words in their languages to express such an idea”® The question
s of course wholly distinct from that higher one, whether there
exists a Creator and Ruler of the universe; and this has been
answered in the affirmative by some of th highest intellects that

owever, wo inclnde under the term “ religion” the belief
ritul agonces, the oue o wholly diftrnt; for
Toss civilised races.

important, facultics of the imagination, wonder, and curiosity,
together with some power of reasoning, had become partially
developed, man wonld natarally arave to understand what was
passing around him, and would have vaguely specnlated on his
own existence. As Mr. MLennan™ has remarked, “Some explan-
“ation of the phenomens of life, a man must feign for himself-
“ and to judge from the universality of it, the simplest hypothesis,
and tho first to oocur to men, seems to havo beon that natural
« phenomena are ascribable to the presence in animals, plants,
“ and things, and in the forees of nature, of such spirits prompting
“ 1o action s men are conscious they themsolyes possess.” It
is also probable, as Mr. Tylor has shewn, that dreams may have
first given riso to the notion of spirits; for savages do not readily
istinguish betwoen subjective and obj jons. When

a savago dreams, tho figures which appear before him aro
belioved 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 & remembrance of what it hns seen.”™ But tntil

forms of religious belief throughont
he world, by man through

Veigenh ey
10 Jook st inaelf as & double

™ See an excallent article on this

subject by the Rev. F. W. F

in the “Authropological Review,

Aq IBM, p. ccxvil. For farther
. St bock, Pm-

imes,’ Ind_ edit. 1869,

'T:“J.m. of Givtioer

IS‘ID.
7 Tha Warsbip of Animals snd
Plants,’ in th‘!nrlmghlly Review,’
Oct, 1, 1869, Em 22,
" 'x’yln. 1, History of daa-
1865, 6. also the
three nrlkln[ y{m e
‘yelopment of Religion, 1n Lubboci’s

ligion,
{Origin ef Girlimtion, 670, Ina
manner

in his in
-lchﬂy
533), acco

ncer,
ot iy T e s
riew ley cia, 1870,

fl it o propitnted by
Fm?[ i T vkt
HactRas Psthe shaw Sk
or micknames m  from some
animal or other object, to the early
progenitors or founders of a tribe,
are supposed after a long inte
to represent the real progenitor of
o b and s salmalorsbjct
is then naturally believed still
um asa -pxm, is held sacred, and
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T cannot but suspect that there fs
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the. faculties of imagination, curiosity, reason, &c., had been
fairly well developed in the mind of man, his dreams would not
‘haye led him to believe in spirits, any moro than in the case of
a dog.
The tendency in savages to imagine that natural objects and
agencies are animated by spiritnal 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 &
ot and still day; but at a little distance a slight breeze occa-
sionlly moved an open parasol, which would have been wholly
disregarded by the dog, had any one stood near it. As it was,
every time that the parasol slightly moved, the dog growled
fiercely and barked. He 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
‘elief in the existence of one or more gods. For savages would
naturally attribute to spirits the sume passions, the same love of
vengeance or simplest form of justice, and the same affections
which they themselves feel. The Fuegians appear to be in this
respectin an i i dition, for when th hoard
the “Beaglo” shot somo 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. 8o again he
related how, when his brother killed a “wild man;” storms long
raged, much rain and snow fell. Yet we could never discover
that the Fuegians believed in what we should eall a God, or
practised any religious rites; and Jemmy Button, with justitiable
pride, stoutly maintained that there was no devil in his land.
This latter assertion is the more remarkable, as with savages the
belief in bad spirits is far more common than that in good

ones,
The feeling of religious devotion is a highly complex one,
consisting of love, complete submission to an exalted and
mysterious superior, a strong sense of dependouce,” fear,
reverence, gratitude, hope for tho future, and perhaps other
elements. No being could experience so complex an emotion
anything which maifests power or ™7 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. Lxii,
own.
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antil advanced in his intelleotual and moral faculties to at least
a moderately high level. Nevertheless, we sco some distant
approach to this state of mind in the doop love of & dog for his
‘master, with complete submission, some fear,
perhaps other feclings. T Tatavion 6 i whos etaintog

to his master after an bsence, and, as I may add, of & monkey
1 bis Geloved keeper, 1 widaty diftrent fras Shak bowaceds theix
follows. In the latter case the transports of joy appear to be
somewhat loss, 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.™

o samo high meatal faculties which first 1o man to bl

gratitude wo owe to the improvement of our reason, to science,
D s aisiaied Kacietat . i . Tubhok™ Tms well
observed, “ it is not foo much to say that tho horrible dread of
“ unknown evil hangs like a thick cloud over savago life, and
e omMitos. vy Dloesure” | Theeo Taiserable: s tnivect
consequences of our highest faculties may be compared with the
incidental and occasional mistakes of the instinets of the lower
animals.

¢ Religion, Moral, &, der Dar- ™ *Prehistoric Times’ 20d. edit.
win'schen An—u:.‘ i aetnces. B Iy thle wek' (p 377)
lleuH e B ander By, there will be found an excellent
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CHAPTER IV.
CoMpartsoN oF THE MENTAL Powers o MAN AND THE
Lowzr tinued,

g socal istincts conqe ther
Joa persstent fntines—Tho social virtus lone rogurded by on
The slfregarding vrtucs acquired o tage of d

The [ iperianoo o

I roLuy subscribe to the jndgmeut of those writers! who
maintain that of all the differences between man and the
lower animals, the moral sense or conscience is by far the
Mimpomnk This sense, as Mackintosh® remarks, “ has a
“rightful supremacy over every other principlo of human
“action;” it is summed up in that short but imperious word
ought, so 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 feeling of right or
duty, to sacrifice it in some great camse. Immanuel

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 o extorting for
“fhysclf always roverence, if not always obedienco; before
“whom all appetites are dumb, however secretly they rebel;
“whence thy original 2"

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 no one has approached it exclusively from the sids of

natural history. The investigation possesses, also, somo in-

St
the judgment oot ol e e s F e o4 oy

1 See, for instance, onthllmbjecl, and Moral Science,’ 1868, p. 543—
de

Quatrefiges, ¢ Unité 725) of twenty-six British authors
lnmh‘SlBM .3 31 b S welien on. this ubject,
“Dissertation o Ethical Philo-

-gby. 1657, p. 331,
s e ey
ed by mple, 5
1836, ) 136, . Tl ead ooy mAPYID
(3 e gives a list (‘Mental added.
"
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dnpendnnthlmumlummwmlwwhthemdyof
the lower animals throws light on one of the highest
faculties of man.

The following proposition seems to me in & high degree
probable—namely, that any animal whatever, endowed with
well-marked social instincts,® the parental and filial affections
‘being here included, would inevitably acquire a moral sense or
mnmmu,nmulhinﬁeumw ‘powers had become as well,
or nearly as wll developed, as in man. For, firstly, the social
instinets lead an animal to take pleasure in the society of its
faﬂawl,tofadlwﬂdnmomtdmp‘ﬂvﬂththm,mdw
perform various services for them. Tho services may be of a
ddnhnndavﬂmﬂymmmuhnl.wﬂlmmheonly

readiness, as with most of the higher social animals,
bndthmrdlvninmhmpmlnn But these feelings
Mmmmbynommnddwdlthohﬂvﬂmof
the same species, only to those of the same association. Seccondly,

shall see, from.

as often as it was perceived that the enduring and alwa
present social instinet had yielded to somo other instinct, lﬂhe
time stronger, but neither enduring in its nature, nor leaving

* S B, Brodie, afie heeving . a1l this b sl temacks il ae o
that man ia &, socel amimal (-Poy- & my own balif, the moral felings
chologial Enguiries 1854, p. 192, are not anate, but acquire, they

“ are not Teason less
o WL Neattation um el

ks the progant quetion, ©ought
T
“ qn-m- 8 to un\uwe nf a
« moral sense?”  Similar ideas have

nce, The Emot;
fealings s a “powerful natural the Wil 1855, p.‘ﬂl)lndoﬂuﬂ ,
“ sentiment,” and s the natural  Lelieve that the moral sense is ac-
4 basa of stutisent o willitaron quired by each individual during
morality,”  Again Ris Tiuiras. - On the genersl theory
of oolution this -t lest e
improbuble. The igno;
S Tt sl ;" s l

judged as &
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behind it a very vivid impression. It ue.huﬁntmqy
stinotive desires, such as that of hunger, are in their nature of
short duration; and after being satisfied, are not readily or
ividly recalled. Tlunﬂy, after the power of language had been
acquired, and the wishes of the community could be
the common opinion how each member ought to act for the
public good, would naturally become in & paramount d
the guide to action. But it should be borne in mind that how-
aver great woight wo may attribute to public opinion, our regard
for the approbation and disapprobation of our fellows dopmdz
on sympathy, which, as we shall sce, forms an essential part of
tha social instinet, and is indeed its foundation-stone, ~Lastly,
habit in tho individual would ultimately play a very -mpmm
part in guiding the conduct of each member; for the social in-
stinot, together with sympathy, s, like any other instinct, greatly
by habit, and so would be obedience
ey jud.gmnt of the community. These several
rdinate discussed, and some of

It may be well first to premise that T do not wish to maintain
that, any strictly social animal, if its intellectual faculties were
10 bocomo as active and as highly developed as in man, would
acquire exaotly tho same moral sense as ours, In the same
manner as various animals have some sense of beauty, though
they ndmiro widely different objects, 80 thoy might have a seaso
of right and wrong, though led Ly it to follow widely different
ines of conduot, I, for instance, to take an extreme case, men
wero reared under precisely the samo conditions as hive-becs,
thero can hardly bo a doubt that our unmarried females

ono would think of interfering.® Neverthcless, the bee, or any

¢ Mr. H. Sidgwick remarks, in
an sble discussion on this subject
(the *Academy,” June 15th, 1872,
. 300), “a whyarior bey wo may
4 ol gure, would acpire to a milder
“solution 'of the population ques-
“ tion.” owever, from

Be by a milder method Miss
Coble, in commenting (* is

Th

omplete Work of Char

in_Morals,’ “Theological Review,
April, 1872, p. lss—m) on m
same " illustration, says,

Silos of s duty would 2o
reversed ; and by this, 1 presume,
sho means that, the fulflment of o
social duty would ten to tho injury
of individuals; but she ovorlooks
the fact, which she would doubtless

. She goes so
tosay that i ihe theory of ethios
rocated in this chapter were ever

n2
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other social animal, would gain in our supposed case, as it
appears to me, some feeling of right or wrong, or a conscience.
For each individual would have an inward sense of possessing
certain stronger or more enduring instincts, and others less
strong orenduring; so that there would often be a struggle as to
which impulse should be followed; and satisfaction, dissatis-
faction, or even misery would be felt, as past impressions were
compared during their incessant passage through the mind. In
this case an inward monitor would tell the animal that it would
have been better to have followed the one impulse rather than
the other. The one course ought to have been followed, and the
other ought not; the one would have been right and the other
wrong; but to these terms I shall recur.

Sociability.—Animals of many kinds are social; we find even
distinct 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 separated from
their companions, and what strong mutual affection the two
former kinds, at least, shew on their reunion. It is curious to
speculato on the feelings of a dog, who will vest peacefully for
hours in a room with his master or any of tho fmily, without
the least notice being taken of him; but if loft for o short time
by himself, barks or howls dismally. We will confine our
attention 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
tho 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 not, I believe, make any
dnngvr—mgnnl but the attitude of any one of them who first
discovers an enemy, warms the others. Rabbits stamp loudly on
tlw gmnml 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 the
case of seals are smd' generelly to bo the females, The leader

erally accepted, “I cannot but
Eielieve that i the hour of their
“ triumph would be sounded the

earth is not held by many persons
on 50 weak a tenure,
*¢Die Darwin'sche Theorie,’ s

= Xoall 5 the siine of ”
Its to be hoped that the belief in
the permanence of virtue on this
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* Mr. . Brown in ¢ Proc. Zoolog.
Sce’ 1868, p. 409,
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of & troop of monkeys acts as the sentinel, and utters cries
expressive both of danger and of safety. Social animals

‘many little services for cach other : horses nibble, and cows lick
each ofher, on any spot which itches: monkeys search cach
other for external parasites; and Brehm states that after a troop
of the Cercopiticcus griseo-viridis has rushed through a thorny
‘rake, each. monkey stretches itself on & branch, and another
monkey sitting by, “ conscientiously” examines its fur, and
extracts every thom 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

The Hamadryas baboons turn over stones to find
inseets, &e.; and when they come to  largo one, as many as can
stand round, turn it over fogether and share the booty. Social
animals mutually defend cach other. Bull bisons in N. America,
when there is danger, drive the cows and calves into the middle
of the herd, whilst they defend the outside. I shall also in a
future chapter give an account of two young wild bulls at
Chillingham attacking 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 o great troop of
Taboons, who were crossing a-valloy : somo had already ascended
tho opposite mountain, and some were still in the valley : the
latter wero attacked by the dogs, but the old males immediately
hurried down from the rocks, and with mouths widely opened,
roared so fearfully, that the dogs quickly drew back. They
Seere again snsomssged to tho attack; but by this time el the
Daboons had reascended the heights, excepting a young one,
ot six months od, who, oudly calling for aid, climbed on &
block of rock, and was surrounded. Now one of the largest
‘males, a true hero, came down again from the mountain, slowly
ent, to 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 eagle seized o young Cercopithecus, which,
by clinging fo & branch, was not ab once carried off; it criod
soudly for assistance, upon which the other members of the troop,
with much uproar, rushed to the rescue, surrounded the eagle,

. Bnhm, "nlnhha,'B, i.1864, the evidence of Alvarez, whose ob-
® 52, 79. the case of the servations Brehm thinks quite trust-
‘monke; mnﬂin; thorns from :‘:.‘nhy For the cases of the old

each other, see 5. 54, With respect babouns attacking the dogs
to the Ha turning_over see 5 79; and with Tespect to
stones, the fact is given (s. 76) on eagle, & 50.
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and pulled out so many feathers, that he 1o longer thought

mhothar.vhlﬂhmtﬂl by non-social adult animals,

Ppleasures with

Pleasures. Mr. Buxton, however, who had excellent means
observation," states that his macaws, which lived free in Norfolk,
took “an extravagant interest” in a pair with a nest; and whene
ever the female left it, she was surrounded by a troop “ scream-
“ing horrible acclamations in her homour.” It is often difficult

surround and stare intently on a dying or dead companion; ap-
parently, however, as Houzean remarks, they feel no pity. That
animals sometimes are far from feeling any sympathy is oo
certain; for they will expel & wounded animal from the herd, or
gore or worry it to death. This is almost the blackest fuct in
natural history, unless, indeed, the explanation which has been

is true, that their instinct or reason leads them to
expol an injured companion, lest beasts of prey, including man,
should be tempted to follow the troop. In this casoe their cone.
duct is not much worse than that of the North American Indians,
mh"mhﬂlmﬂnﬂuhmmmm or the
who, when their parents get old, or fall ill, bury them
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friend of his, without giving her a few licks with his tongue, the
mdngna!kmd feoling in a dog.

Tt must be called sympathy ‘it Toads & courageous dog to
fiy at any one who strikes his master, as he certainly mu. 1
saw a person pretending to beat a lady, who had a very timid
littlo dog on her lap, and the trial had never been made before ;
thelittle creature lnlhmﬂy ]um'pe:lnrly, but after the pm‘lmdd

beating ‘perseveringly
he tried to lick his mistress’s face, and comfort her. Brehm
states that when a baboon in confinement was pursued to be
punished, tho others tried to protect him. It must have been

Several years ago o kce'pel‘ at the Zoological Gardens shewed mu
somo deep and scarcely healed wounds on the nape of hisown neck,
inflioted on him, whilst kneeling on the floor, by a fierce baboon,
The littlo American monkey, who was & warm friend of this

ymy
eonnected with the social instincts, which in us would bo called
moral; and I agreo with Agassiz* that dogs posess something

wryhhnmmmm
Dogs possess power of self-command, and this does not
lmhhwhaﬂythamnhoffmr As Braubach? remarks,
wﬂ.lnnlnfrmlhedmgmﬂinﬂmnl.nudﬁim
master, They havo long been accepted as the very type of
and obedience. But the elephant is likewiso very faith-
ful fo his driver or keeper, and probably considers him as the
M Ag Mr. Bain states, “effecti 1 Dy 1} ot dela
"-Iduu:nmrrn"fxmny; 1869, 'qh wfberg
“pathy yroper:” (Mental and Moral 17 Dnvh'ﬂnbﬂd-,
unm;.ns. 1869, 5. 54
*Thierleben, B. i. 5. 85.
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leader of the herd. Dr. Hooker informs me that an elophant,
which e was riding in India, became so decply bogged that h
remained stuck fast until the next day, when he was extricated

will

B . sl e i 1 dantl ek et it
‘a8 Dr. Hooker was assured, ran 1o risk. ~This forbearanco under
an emergency so dreadful for a heavy animal, is o wonderful
proof of noble fidelity*

Al animalslivng in  body, which defend theuslvesor attack

opportnmm for observing the half-wild cattle in S,
Africa, says, that endure even a

tion from tho herd. They aro essentially slavish, and acoept the
common determination, seeking no better lot than to be led by
any one ox who has cnongh self-reliance to accept the position.
The men who break in these animals for harness, wateh assidn-
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 climinated, 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
associato together, lndtnndmnnmhnmmyny',we
may infor that in most cases they are impelled by the same
sense of satisfaction or pleasure which they cxperience in per-
forming other instinctivo actions; or by the same senso of
dissatisfoction s when other instinctive actions are checked.
We sce this in innumerable instances, and it is illustrated in &
striking manner by the aequired instincts of our domesticated
animals; thus o young shepherd-dog delights in driving and

ranning vound & flock of sheep, but not in worrying them ;
young fox-hound delights in hunting a fox, whilst some oth
Hndsoldosl.ulhnvmmd utterly disregard foxes. What
See also Hooker's ¢ Himalayan % S his extremely interesting
Jnnd.l. val. i, 1854, p. 333, paper o jousnes in Cattle,
o e, Thirlleny B 1. . sndo oSl Mg Ft!
871, po
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a strong feeling of inward satisfaction must impel a bird, so full
of activity, to brood day after day over her eggs. Migratory
birds are quite miserable if stopped from migrating; perhaps
:hqon}o starting on their long flight; but it is hard to believe
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.
instinots aro dotermined polaly by painful foclings, as by
fear, which leads to self-p
towards special cnemies. No one, T presume, can analyse the
sensations of pleasure or pain. In many instances, however, it
is probable that instincts are 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
tho nuts which it cannot cat, as if to bury them in the ground,
can hardly bo thought to act thus, either from pleasure o pain.
Hence the common assumption that men must be lmpe!lul to
every action by experiencing some pleasure or pain may be
neous. Although a habit may be blindly and mphuuy
followed, independently of any pleasure or pain felt at the
moment, yet if it bo forcibly and abruptly checked, a voguo
sense of dissatisfaction is generally experienced.

It has often been assumed that animals wero in the first place
rendered social, and that they feel as a consequence uncomfort-
able when acpnrnwl from each other, and comfortable Whilst
fogether; but. it s a moro probable view that theso sensations

feater pumbers. With rspect {0 tho origin of tho parental
and filial_affections, which apparently lio at the baso of

© The Complete Work of Charles Darwin Online
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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
‘broth and  wif

e o spiders. Tt is also occasionally present in a fow
‘members alone in o whole group of animals, as in the genus
Forficuls, or earwigs.

The all-important emotion of sympathy is distinet from that
of love. A mother may passionstely love her sleeping and
passive infant, but she ean hardly at such times be said to feel
sympathy for it. The love of a man for his dog is distinet from
sympathy, and 0 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, fatige, revives in us some recolleotion of
“these states, which aro painful even in idea” Weo are thus
impelled to relieve the sufferings of another, in order hat our
own painfal feelings may be at tho game timo relieved. In like
manner we are led to participste in the pleasures of others.®
But T cannot see how this view cxplains the fact that sympathy
is excited, in an immeasurably stronger degree, by a beloved,
than by an indifforent person. Tho mero sight of suffering,
independently of love, would suffico to call up in us vivid

and The ion may lio in the
fact that, with all animals, sympathy is directed solely towards
the members of the same community, and_therefore fowards
Xknown, and more or less beloved members, but not to all the
individuals of the sumo species. This fact s not more sur-

# See the first and striking “or others in his stead, may make
chapter in Adam Swith's ‘Theory mmpm-ap«xmg
Bain's ¢ Mental and Moral Science,’ n.ua...p,—n B it
1868, p. 244, and 275-282, Mr. sympathy is strictly an

siste that “aympathy iy nc s cercse would Fe direct plosr

“ directly, a source r-'?'El‘ ok T O e i ..'lu..

& thesymathser ” 11d ol n-(dn.,nbd’nnmuhd,cf-l-
h reciprocity.  He
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‘mankind, selfishness, ience, and imitation, probably add,
as Mr. Bain has shown, to the power of sympathy; for wo are
led by the hope of recciving good in return to perform acts
of sympathotic kindness to others; and sympathy is much
strengthened by habit. In however complex & manner this
feeling may have originated, us it is one of high importance to
all those animals which aid and defend one another, it will have

through natural selection; for those commu-
‘ities, which included the greatest number of the most sympa-
thetio members, would flourish best, and rear the greatest
number of offspring.

It is, however, impossible to decide in many cases whether
certain social instincts have been acquired through natural
selection, or are the indirect result of other instinets and
facultics, such us sympathy, reason, experienco, and a
to imitation; or again, whether they aro simply the result of
long-continucd babit. So remarkable an instinct as the placing
sentinels to warn the community of danger, can hardly have
‘been the indircct result of any of these faculties ; it must, there-
fore, have been directly acquired. On the other hand, the habit
followed by the males of some social animals of defending the
community, and of attacking their enemics or their proy in
concert, may perhaps have originated from mutual sympathy;
but courage, and in most cases strength, must have been
proviously acquired, probably through natural selection.

that somo habits are much more difficult to cure or change than
others. Hence o struggle may often be observed in animals
between different instincts, or between an instinct and some
habitual disposition; as when a dog Tushes after a haro, is
rebuked, pauses, hesitates, pursues again, or returns ashamed

‘his master ; or s betwoen the love of a femalo dog for her young
puppics and for her master,—for sho may be seen to slink away
to them, as if half ashamed of not accompanying her master.

getting the better of another, is the migratory instinet conquer-
ing the maternal instinct. The former is wonderfully strong; &
confined bird will at the proper scason beat her breast agai

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.
Evathonhavlﬁungthammnlinmtm,ludm‘

swifts frequently desert their
it luvmg them fo perish miscrably in their nests.®

Wo can perceivo that an instinctive impulse, if it be in any
way more beneficial to a species than some ofher or opposed
instinet, would be rendered the more potent of the two through
Zatural sletion; o tho ndividuals which had toost trongly
doveloped would survive in larger numbers, Whether this is the
mnewlt.h tho migmalor in comprison with the maternl nstinc,

be doubted. ‘persistence, or steady action of the
turmor-tmrhinmmafmy-rrlnungthewhohdq,
give it for a time paramount force.

AMan a social animal.—Every one will admit that man is a
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

single families ; but at the present day, though single familics,
i et Sy et i gl savage

s, they always, as far us I can discover, hold friendly

relations with other families inhabiting the samo district. Such

ﬂut the early ape-like progenitors of man were likewise social ;
thuunmu(munhmwrhmhu Although man, as
= This fuct, the Rev. L Jeoyns haiched. Many birds, not yet old
states (1o hid alition of {White's enough for prlonged fight, are
Tk, Hit, of Selborne; 1853, pr ikewise deseriod an
204) was first recorded by the illus: Soe Blackwall, i 1n
{ioas Jeaner, n "PHL. Tramact!  logry 1834,pp. 108, 118, e
1824, and. has sinco been comfirmed  adiifional ‘ovidance, although this

several o especially by nted, seo Lettres
Diackwall, Thit Inter caoful  PhiLe 1503, . 217, Hor Swifty
rver dlumind late i::h‘ the Goulds Infroducton to the Binis
lntnnn, luring two years, r- ulﬁmt itain,’ 1823, p. 5.
he' found that miu lar o

'-llnd ‘birds,
2m.a .{';.".2 the point “...
batched, and three, eggs
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e now exists, has fow special instincts, Eaving lost any which
his early progenitors may have possessed, this is no reason why
e should not have retained from an extremely remote period
some degree of instinctive love and sympathy for his fellows.
We are indeed all conscious that we do possess such sympathetic
fealings ; ® but our consciousness does not tell us whether they
are instinetive, having originated long ago in the same manner
a8 with tho lower animals, or whether they haye been acquired
by each of us during our early years. Asman s a social animal,
it is almost certain that ho Would inherit o tendency to bo
faithful to his comrades, and obedient to the leader of his tribe;
for theso qualities aro common to most social animals. Ho would
eonsequently possess some capacity for self-command, He
would from an inherited tendency bo willing to defend, in
eancert with others, his fellow-men; and would be ready o aid
them in any way, which did not too greatly interforo with his
own welfare or his own strong desires.
The social animals which stand at the bottom of the scale are
almost exclusively, and those which staud higher in the
sealo aro largely guided, by special instinots in tho aid which
they givo to tho members of the same community; but they are
likewise in part impelled by mutual love and sympathy, assisted
apparently by some amount of reason. Although man, as just
remarked, has 1o special instinets to tell him how to aid his
fellow-men, ho still has the impulse, and with his improved
intelloctual faculties would naturally bo much guided in this
Tospect by reason and experience. Instinctive sympathy would
also causo him to value highly the approbation of his fellows ;
for, 8s Mr. Bain has clearly shewn® the love of praise and
the mg foeling of glory, and the still stronger horror of scorn
infamy, “are due to the workings of sympathy.” Conse-
ly man would be influenced in the highest dogree by the
wishes, tpprohnhon, and blame of his fellow-men, as expressed
and Thus the social instincts,
'hmhmnn have been acquired by man in o very rude state,
and probably even by his early ape-like progenitors, still give
the impulse to somo of his best actions; but his actions are in &
higher degreo determined by the expressed wishes and judgment

. communicates

# Hume remarks (‘An Enquiry  of the former
Concerning the Priniplesof Morals, ¢ & secst
it or 17 -nm 132), 4 There seems

.P * ’anf—lml that the

ry of others n.

“gre not -pu.ml -l ogether in-  * ¢Mental and Moral Science,”
& different to us, but that the view 1868, p. 254
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of his fellow-men, and nnfortunately very often by his own strong
selfish desires. But as love, sympathy and sclf-command become
ug.ndummutmning
clearer, so that man justly the judgments of his
fellows, he wil feel himself i apart from any

or pain,
declare—not that any barbarian or uncultivated man could
thus think—1I am the supreme judge of my own conduct, and in
the words of Kant, I will not in my own person violate the
dignity of humanity,

Tie mare enduring Social Instincts conquer the less persistent
Instincts—We have not, however, as yet considered the main
point, on which, from our present point of view, the whole
(question of the moral sense turns. ‘Why should a man feel that
he ought to obey one instinctive desire rather than another?

is he

fellow-creature ? or why does he regret having stolen food from

hunger
1t is evident in the first place, that with mankind the instine-
ﬁveimpn.lni ve different degrees of strength ; a savage will
hkmﬁfeh-nm‘o(lmmmo“hanmswmmnmty
but 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

ci ‘man, or even boy, who never before his life for
another, but’ full of courage and sympathy,

tho instinet of self ion, and_plunged at once into &
torrent to save & drowning man, though a )

‘man is impelled by the same instinetive motive, which made
heroie little American monkey, former] save his
keeper, by attacking t and Such
ions as the above appear to be the simple result of the greater
strength of the social or maternal i that of any

other i
hnmllybrnﬂmﬁon,ormphumwrpunwbofdtnm
; though, if prevented by any cause, distress or even misery
mlghtbe{ﬂlk !nlﬁnud m,onﬂwothur hand, the instine
mhmmghthmlhvlu,ththswoﬂdhemhb
hlmuhimld!mmmymhﬂlk.pcrhpmmnﬁnhl
own child.
imlmlmthltmepmmlhhintuuﬁmapufmmd
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- others, are not called moral.
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confin this term to actions done deliberately, after a victory
desires, or when prompted by some_exalted

concerned, many instances have been recorded of savages,
destitute of any feelmg of general benevolence towards mankind.
and not guided by any religious motive, who have deliberately
their lives as prisoners rather than betray their
comrades;; and surely their conduct ought to be considered as
moral, As far as deliberation, and the vietory over opposing
‘motives are concerned, animals may be seen doubting betwoen
opposed instinets, in rescuing their offspring or comrades
from danger; yet their actions, though done for the good of
Moreover, anything performed
wery 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 be moral. On the contrary, we all feel that an act
cannot be considered as perfect, or as performed in the most
noble manner, unless it be done impulsively, without deliberation
o effort, in the samo manner s by a man in whom the requisite
qualities are innate. He who is forced to overcome his fear or
want of sympathy before he acts, deserves, however, in one way
higher credit than the man whose innate disposition leads him
108 good nct without effort. As we cannot distinguish botween
‘motives, we rank all actions of a certain class as moral, if
performod by a moral being. A moral being is one who is
eapable of comparing his past and future actions or motives, and
of approving or disapproving of them. We have no reason to
suppose that any of the lower animals have this capacity;
therefore, when a Newfoundland dog drags a child out of the
‘water, or a monkey faces danger to rescue its comrade, or takes
charge of an orphan monkey, we do not call its conduct moral
But in the case of man, who alone can with certainty be ranked
@8 a moral being, actions of a certain class are called moral,
whether performed deliberately, after a struggle with opposing

[ refer here to the dAaLm:unn s material and formal morality is

y. I am
to find that Prof, Huxley (‘Cri-
--nd Addresses,’ 1873, p. 287)
the sume view on. this subject

as I do. Mr. Leslie Stophen re-
‘marks (*Essays on Freethinking and

Plain Speaking, 1873, p. 83), “ the
'n\-phydﬁ distinction between
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“as irveloyant as other such dis
“ tinetions.”
1 have given one such ease,
namey of three Paagonian Indians
who preferred being shot, one after
the other, t0 betraying the plans of
(“ Journal

their companions in war
of Researches” 1845, 1 108),
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‘motives, or impulsively through instinct, or from the effects of
slowly-gained habit.

reflection and incessantly and.
elearly his mind. Now with those animals
‘which live permanently in a body, the social instinets are ever

times, without the stimulus of any special passion or desire,
A et v s Ao S 0 unhappy
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A 3
his mind ; hewﬂ.lr.hnubednven(omnkeleompnnmnbe
the improssions of past hunger, vengeance satisfied, or danger
shunned at other men’s cost, with the almost ever-prosent
instinet of sympathy, and with his carly knowledge of what
others consider as praisoworthy or blameable. This kn owledge
camnot o anished from his mind, and from instinetivosympathy
estoemed of great moment. He will then feel as if he had
mmu:ed in following  present instinet or habit, and this
animals causes dissatisfaction, or even misery,

The above case of the swallow affords an illustration, though
ofa reversed naturo, of a temporary though for the time strongly
mt instinot conquering another instinet, which is usually

t over all othors. At the proper season theso birds
seem all day long to be impressed with the desire to migrate;
their habits change; they become restless, are noisy, and con
gregato in flocks. Whilst the mother-bird is foeding, or brooding
over her nestlings, the maternal instinct is probably stronger
i tho migralory ; but tho iostnct which i the moro persis-

fent gains tho victory, and at last, ata moment when her young
ones are not in sight, sho takes flight and deserts them, When
at tho end of her long journcy, and the migratory
instinet has censed to nct, what an agony of remorso the bird

- would feel, if, from being endowed with great mental activity,

sho eould mot prevent the image constantly passing through her
‘mind, or ler Young ons pershing i tho leak north from cold
and h

fsed s hntrd of another fr some had done bim an iaury snd had

become his enemy. Nor is it pro-
ot (Bmay ', <O a1l other  bable tht the primitive conscience
“affections juri

“ portune and continual.” his enemy: rather it would re-
apt to hate both strange men proach him, if he had not revenged
especially if they himself. To return for

2 mor
ﬂh nnlln Jing would thus ssem fo ba. - doubled whother the soch] imsincty
and i certtaly a maoet per- . would, by themselve, havs eve lod
m one. It seems to be tl 1t is necomazy ihat thcu lu-
eplenaact and coaverse of the Sinote, togother
true social instinct. From what should have Joen hlzhly aented
we hear of savages, it would ap) and extended by the aid of reason,
‘Somathing. of the same Find  iastruction, and.the love o1 fear of
good with them. If this be  God, before any such golden rule
%0, it would be a small step in would ever be thought of and
any one to transier such feclings to  obeyed.
ey member of the same tribe if he ,

The Comp Work
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At the moment of action, man will no doubt be apt to follow
i 5 and this ma, ionally

But after their gratification, when ;-n and weaker impressions
mjndndby ever-enduring social instinct, and by his deep
rogand for the good opinion of his follows, retribution will surely
come. He will then feel remorse, repentance, regret, or shame
this latter 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 loohhukwudl.lndmuulgmdofmmhmm

ruhngdqmpmy,mdonhhmumtyﬁmmwmgm:

of his acts. Another element is most
imparhnt.ddwndl not necessary, the reverenco or fear of the
Gods, or Spirits belicved in by cach man: and this applies
espocially in cases of remorso. Several critics havo objected

, as Tove, should, if
Claceil, Jood 1y Rie Gougent uidetrs%a sous 43 the heproseion
of the past cause of ven when an

frionds and equals despiso us for it is enongh to cause great
‘misery. Who can doubt that the refusal to fight a duel through
fear has

# ¢ Insanity in Relation to Law ;' Ontario, United States, 1871, p. 14,
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“ going to a distant tribe to spear a woman, to satisfy his sense
“of duty to his wife. I told him that if he did so, I would
“gend him to prison for life. He remained about the farm for
“some months, but got. exceedingly thin, and complained that
“he could not rest or eat, that his wife's spirit was haunting
“him, because ho had not taken o life for hers. I was in-
“ exorable, and assured him that nothing should savo him if he
“did.” Nevertheless the man dissppeared for more than a year,
and then returned in high condition; and his other wife told
Dr. Landor that her husband had taken th lifo of & woman
belonging to a distant tribe; but it was impossible to obtain
logal evidence of the act. The breach of  rule held sacred by
the tribe, will thus, as it seems, give rise to the deepest feclings,
—and this quite apart from the social instinets, excepting in so
far as the rule is grounded on the judgment of the community.
How 50 many strange superstitions have arisen throughout the
world we know not; nor can we tell how some real and great
erimes, such as incest, have come to be held in an abhorrence
(which s not however quite universal) by the lowest savages. It
i even doubtful whether in some tribes incest would be looked on
with greater horror, than would the marriage of a man with a
woman bearing the same name, though not a relation. “To
“violato this law is & crime which the Australians hold in the
“greatest, abhorrence, in this agreeing cxactly with certain
“tribes of North America. When the question is put in either
“district, s it worse to kill a girl of a foreign tribe, or to

“u girl of one's own, an answer just opposite to ours would b
given without hesitation.”® We may, therefore, reject the
elief lntely 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 bo led to act in & manner, which he has been
taught to believo serves us an expiation, such as delivering
himself up to justice.

Man prompted by his conscience, will through long habit
sequire such perfect self-command, that his desires and passions
will at last yield instantly and without o struggle to his social
sympathies and instincts, including his foeling for the judgment of
his fellows. The still hungry, or the still revengeful man will not
think of stealing food, or of wreaking his vengeance. It is possibla
aras we shall hereafter so, oven probablo, that the habit of self-
command may, like other habits, be inherited. Thus at last man

® £ B. Tylor in ¢ Contemporary Review,” Agril, 1873, p. 707
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comes to feel, wmﬂwmpmumuﬁ:

say a retriever f
nh-lmglm 1£ they fail fo.do 80, they fll fn their daty

It any s Teading to an action opposed to tho
good of others still appears, when rocalled to mind, as strong
as, or strongor than, the social instinet, & man will foel no keen
rogret at having followed it; but he wil be conscious that if his
known with

good of others rather than his own.

1t is obvious that every ono may with an easy conscience
gratify his own desires, if they do not interfore with his social
instinets, that is with the good of others; butin order to be quite
froo from solf-ropronch, or at least of anxioty, it is almost neces-

in this caso the additional fear of divine punishment often
supervenes.
The strictly Social Virtues at first alone regarded—Tho above

'adhohnyit,mdlwall‘mhwhnwumo“lmurlymd
undeveloped condition of this faculty in mankind. The virtues
which must be practised, at least generally, by rude men, so

pparent

* Dr. Despine, in his many curious of the worst
Peychelogie Natureley 1608 (tom. _ crimiaab, who sppareatly have beca
i B 2437 tom. il f. 168) gives ~entirely destitute of consclence.

®Tl
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that they may associate in a body, are those which are sill
s the most important. But they are practised
almost exclusively in relation to the men of the same tribe; and
are not regarded as crimes in relation to the men
of other tn'bu No_ trib could hold together if murder,
Tobbery, ftreachery, &, were common; consequently such
crimes within tho limits of the same tribe “are branded with
“everlasting infamy ;" but excite 1o such sentiment beyond
these limits. A North-American Indian is well pleased with
lmmsl.! 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
prevailed on the largest scale throughout the world,® and has
‘met with no reproach ; but infanticide, especially of females, has
Been thought to be good for the tribe, or at least not injurious.
Suicide during former times was not generally considered as a
crime;® 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 not obviously concern
others of the tribe. It has been recorded that an Indian Thug
conscientiously regrotted that he had not robbed aud strangled
4 many travellers as did his father before him. In a rudo state
of civilisation the robbery of strangers is, indeed, generally
considered as honourable.

Slavery, although in some ways benoficial during ancient
times,* is o great crime; yet it was not o regarded until quite
recently, even by the most civilized nations. And this was
especially th case, because the slaves belonged in general to a
race different from that of their masters. As barbarians do not
Tegard the opinion of their women, wives are commonly treated
Jiko slaves. Most savages aro utterly indifferent to the sufferings
of nmngun or even delight in witnessing them. It is well

an able article in the of European Morals, vol. i 1869,
'!.nh Bnu-h Review,’ 1867, 223, With respect to savages,
also Mr. eho's  Mr. Winwood Reade

i o b
a-u often commit suicide. 1t is well
known how common it was amongst
the miserablo aborigines of South
Americy,ahe the Spanih conquest
For New co the voyage of
i “Novara s for the Alegtisn

Col
Mian, in tho * Fortnightly Review,’
1867, p. 529, and 1868, p. 457, &e.
'R, fullst. accoust which 1
B b e 1 v v Geriad, in
“Ucber ben

sion 0a Suicide 1n Lecky's * History
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4 Sce Mr. Bagehot, ¢ Physics and
!‘ollnu, 1872, p. 72. i

Darwin Online



ns The Descent of Man. Pasr L

known that the women and children of the North-American
Indians aided in torturing their enemics. Some savages take

common,
‘members of the sama tribe,
these limits. Mungo Park’s tonching 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
cach other, but not to strangers; common experieno Jusifes
the maxim of the Spaniard, “ Never, nover trust an Indian.”
There cannot be fidelity withont trafh ; and this fundamental
virtue is not raro between the members of the sam tribe: thus
Mungo Purk huard the negro wamen teahing theie young
children to love the truth. This, again
whwhbammunduplymmgdmllmmmd onyhymdiana
practised by savages, even at a high cost, towards strangers; but
wlhwymmmyhumlybmthonghtldn,mmhmmy
of modern diplomacy too plainly shews. As soon as a fribe has
8 recognised leader, disobedience becomes a crime, and even
abjeot submission is looked at s a sacred virtue.

As during rude times no man can be useful or faithful to his
tribo without courage, this quality has universally been placed
in the highest rank; and although in civilised countries a
good et timid man may be fur more useful to the community
than a brave one, we cannot help instinctively honouring the
Intter above & coward, however benevolent. Prudence, on the
other hand, which does not concern the welfare of others, t!mugh
& vory useful virtue, has aever been hig

the virtues

religious motive, swings suspended by a hook buried in his
flosh.

The other so called self-regarding ues, which do ne
obviously, though they may really, affect ﬂu welfare of the mbe
have never been esteemed by -ng-, though now h)gh!,y
appreciated by civilised nations. The greatest intemperance

it Sy for fusnc, Mr, Hamilton's accouat of the Kafis ¢ Authro-
‘polagieal Review,” 1670, p.
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is mo reproach with savages. Utter licentiousness, and un-
matural crimes, prevail to an astounding extent.® ~ As soon,
however, as marriage, whether polygamous, or monogamous,
becomes common, jealousy wil lead to the inculcation of female
virtuo; and this, being honoured, will tend to spread to the
unmarried females. How slowly it spreads to the male sx,
Wo 8o ut 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 consequence
of this, the senseless practice of colibacy has been ranked from a
remolo period us a virtue” Tho hatred of indecency, Which
‘appears to us s natural as to be thought innate, and which is
80 valuablo an aid to chastity, is a modern virtue, spperiaiing
exclusively, as Sir G. Staunton remarks,” to civilised life.

is shewn by the ancient religious rites of various nations, hy the
drawings on the walls of Pompeii, and by the practices of many

savages.
Wuhln now seen that actions are regarded by savages, and
80 regarded by primeval man, as good or bad,

lohly as thsy obviously affect the welfare of the tribe; —xmt that
the species, nor that of an individual member of the tribe.
m conclusion agrees well with the belief that the so-called
sense is aboriginally derived from the social instinets, for
bothx‘e]nfa at first exclusively to the community. The chief
causes of tho low morality of savages, as judged by our
ﬁnd-xd are, firstly, the confinement of sympathy to the same
tribe. Secondly, powers of reasoning insufficient to recognise
i -regarding

want of temperance, chastity, &c. And, Shirdly, woak power
of self-command ; for this power has not been
through long-continued, perhaps inherited, habit, e gy

n.

T havo entered into the sbove etails on the immorality of
‘avages, bocause some authors have recently faken o high view
of their moral nature, or have attributed most of their crimes to
mistaken benevolence# These authors appear to rest their

Mr. Wlemn lae gives % Embaty to Chine vol. i o
(' ive Marriage, 1865, p. 348,
m) a ‘nod collection of facts on  * Ses on_ this subject copious
this head. evildence in Chap. vil, of Sir J. Lub-
# Lecky, *History of Europesn bock, Origin of Civilisation’ 1570,
Merals,” vol. 1. 1869, p. 109, 4 For instance Lecky, ‘His
Saropean Morale; vol. £ j 134,

arwin ¢




120 The Descent of Man Pasr L

conelusion on savages possessing those virtues which are ser-

nu.bh.mmnm-q,fmm.mm the family and of
the tribe, they and often
in & high degree.
o by phil
i the foundation of morality

lay in & form of Selfishness; but more rocently tho  Groatest
“ hay principle ” has been brought prominently forward.
1t is, however, more correct o speak of the latter principle as
the standard, and not as the motive of conduct. Nevertheless, all
the authors whose works I have consulted, with a few excep-
tions,” write as if there must be a distinct motive for every
nction, and that this must be associated with some pleasure or
But man seems often o act impulsively, that is
frmnm\im:t or long habit, without any conscionsness of pleasure,
the same mamner as does probably a bee or ant, when it
blmd.ly follows its instinets. Under circumstances of extreme
‘peril, as during a fire, when a man endeavours to save a follow-
creature without a moment’s hesitation, he can hardly feel
pleasure ; and still less has he time toreflecton the dissatisfaction
which he migm snhneq\umﬂy experience if he did not make the
e afterwards reflect over his own conduct, he
would feel mmmhumhmmmmmpmm power widely
different from a search after pleasure or happiness; and this
seems to be the deeply planted social instinct.
Tn the case of the lower animals it seems much more appro-
priate to speak of their social instincts, as having been developed

4 This term is used in an able “ ness ex ing impulse, di-
ssticle n the Westmiaater Beview, . 4 ectod mm“; that is
Oct. 1859, p. 498. For the “ Greatest & in many cases

m
inei priocple.” ss 1.5 n.n, & the mpule s 50 far incompatible
“Utlitarianism,’ p. 17. “ with the self-regarling that the

@ Mill recognises (‘System of
Logie, vol. il p. 422) in the clearest
‘manner,

y on
(“The _Con-
tomporary Review; Aprll 1872, p.
671), remar up, in
oo ot desine et

« duction of .,m..m. sensations in
itain that
“ e find everywhere

“two do not easily co-exist in the
“same moment of consclousness.”
feeling that our anuhu do
Bot by any means alway from
o contemporancous :-
i, ban, T camtioh ek 0
Be oo e senamofisaw e
ance of the intuitive theory of

morality, jon of the
utilitarian or G appiness ™
theo ith Lo the Intter

theory, the standard and the motive
of conduct have no doubt often
confused, but they are really in
some degree blended.
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for tho genoral good rther than for the gencral happiness of the
species. Tho term, general good, may be defined as the rearing
of the greatest number of individuals in full vigour and health,
with all their facultios perfect, under the conditions to which
they are subjected. ~As the social instincts both of man and the
have no doubt been developed by nearly the same
staps, it would bo advisable, if found practicable, to use the
same definition in both cases, and to take as tho standard of
‘morality, the general good or welfare of the community, rather
than the general happiness; but this definition would perhaps
Tequire some limitation on account of political ethies.
. When 8 man risks his e to savo tat of o fellow-creature, it
more correct to say that he acts for the general good,
e tha et general happivess of manking.| No.detibé
the welfare and the happiness of the individual usually coineide;
and u contented, happy tribo will flourish beter than ono that
is discontented and unhappy. We have seen that cven af an
early period in tho history of man, tho expressed wishes of the

o
portant. guide and object; the social instinet, however,
together with sympathy (which leads to our regarding the
approbation and disapprobation of others), having served us the
primary impulso and guide. Thus the reproach is removed of
Isying tho foundation of the noblest part of our nature in the
baso principle of selfishness; unless, indced, the satisfaction
which every animal fecls, when it follows its proper instinets,
and the dmhlﬁnmn felt when prevented, ho called lulﬂl'h.

expressed at first orally, but later by writing also, cither form
the sole guides of our conduct, or greatly reinforce the social
instinct; such opinios, Loweter, Lavo somctimes  tendancy
opposed to these instincts. This latter fact is well
Bip 500 by tho Lauw o Houour, that s, the law of the opiion
of our equals, and not of all our countrymen. The breach of
4his law, oven when the breach is known to bo striotly accordant
fruo morality, has caused many & man more agony than a

real crime.  We recognise the same influence in tho burning
sense of shame which most, of us havo felt, even after the interval
of years, whon calling to mind some accidental breach of &
rilng, though fixed, rule of etiquette. Tho judgment of tho
community will generally bo guided by some rude expericnce of
‘what is best in the long run for all tho members; but this judg-
ment will not rarly err from ignorance and weak powers of

© The Darwin Online
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reasoning. Hence the strangest customs and superstitions, in

all-powarful

this in tho horror felt by a Hindoo who breaks bis caste, and
in many other such cases. It wonld bo difficult to
between the remorso felt by a Hindoo who has yiclded to the
temptation of eating unclean food, from that folt affer committing
a theft; but the former would probably be the more severe.

s0 many absurd rules of conduct, as well as so many
absurd religions beliefs, have originated, we do not know ; nor
how it is that they have become, in all quarters of the world, so
deeply improsed cu tho mind of men; but it is worlhy of
remark that

thought
innatn, o, although they were nok valued by man in bis' early

muhmm many sources of doubt, man can generally
and reudily distinguiah betwoen tho highor and lower moral
rules. The higher are founded on the social instincts, and relate
to the welfare of others. 'Theyare supported by the approbation
of our fellow-men and by reason. The lower rules, though some

of them when implying self-sacrifice hardly deservo to be called

by ; for they aro not practised
by rude

As man advances in civilisation, and small tribes aro united
into larger the reason would tell each

“ Good s are given his ¢ Contributions to the Theory
ll:.'llhn in *Scientific Opinion,’ L/ I.‘;‘!-l‘nlhluﬂn, mn,pul
Sept. 15, 1869; and more t-.uy

@Tl
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or habits, experience unfortunately shews ns how long it is,
Tefore wo look at them as our fellow-creatures. Sympathy
wthmﬂnuofmn,mth,hummfyio‘mm

pt towards i
Jittlo the old Romans knew of it is shewn by their abhorrent
gladiatorial exhibitions. The very idea of humanity, as far as T
could obsarve, was new o most of the Gauchos of tho Pampas.
This virtue, ono of the noblest with which man is endowed,

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

performance by so much
Marens Aurelius long ago said, “Such us aro thy habitual
“thoughts, such also Wil be the sharseter of thy mind  fos o
“soul s dyed by the thoughts.”*
Our great philosopher, Herbert Spencer, has rocently explained
his views on the moral ‘sense. He says, I beliovo that the

responding to ri
*“ wrong conduct, which have nospparent basis in the individual
“experiences of nhmy. There is not the least inherent
 improbability, us it scems o me, in virtuous tendencies being
‘more or l-ll:‘lionglymhﬂh‘l for, nozmmeuuonnwnmn-

‘which & desiro to steal and a tendency to lio appeared to run
hlnilma”hu upper ranks ; uzduntethnginnmmcnmem
wealthy classes, we can hardly account by accidental coinci-

huhmundmmmngmmonmmbmof
4 Teaayson, ¢Liylls of the King,' Aurclius was born A.p, 121.

P2, At e er to My, ill n Bai's
4 ¢The Taoughts of the Beaperor |/ Mental and Morai Scencey 1808,

1. Aurelius Antoninus,’ 722,

st 20d edit,, 1869, p. 112. )tnm

© The Complete Work of arwir O nHEE



fact is likewise shewn by the or destruction of the
"mdmmmnmdmmmpmormm
and insanity is often inherited.
Mwmmphwmmmmarmm-
dencies, wo cannot understand the differences belioved to exist in
this respect between the various races of mankind.
peETen the pactial tzanaeton of virtuous tendencies would
i derived directly
mdmmmuymmmxnm Aduwiking foe  mosment
that virtuous tendencies are inherited, it appears probable, at
Teast in such cases as chastity, temperance, humanity to animals,
ization

Ihnsnatmatmthmyendmummppfmof

of superstitious customs or senseless habits, although in itself it
is perhaps not less probable than that animals should acquire
inherited tastes for certain kinds of food or fear of certain focs.

Finally the social instincts, which no doubt were acquired by
man as by the lower animals for the good of the community,
will from the first have given to him some wish to aid his
fellows, some feeling of sympathy, and have compelled him to

their approbation and disapprobation. Such impulses
will have served him at a very early period as a rude rule of
right and wrong. Bntummmdnnﬂyldnneedmmhumull

, extending to men of all races, to the imbecile, maimed,
4 Mandsley, *Body sad Miad,’ 1870, p. 60.
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and other useless members of society, and finally to the lower
animals,—so would the standard of his morality rise higher and
higher. And it is admitted by moralists of the derivative
school and by some intuitionists, that the standard of morality
has risen since an early period i the history of man
As a struggle may sometimes bo seen going on between the
‘various instinets of the lower animals, it is not surprising that
there should bo a struggle in man between his social instinets,
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
barism within a comparatively recent period. After having
yielded to some temptation we feel a sense of dissatisfaction,
shame, repentance, or remorse, analogous to the feelings caused
Iryothu powerful instinets or desires, when left unsatisfied or
. We compare the weakened impression of a past
umpmmn with the ever present social instinets, or with habits,
gained in early youth and strengthened during our whole lives,
until they have become almost as strong as instinets. If with
tho temptation still before us we do not yield, it is because
cither the social instinct or some custom is at the moment
lominant, or because we have learnt that it will appear to us
hereafter the stronger, when compared with the weakened im-
pression of the temptation , and we realise that its violation would
eause s suffering, Looking to fature generations, there is no
eause to fear that the social instinets will grow weaker, and we
may expect that virtuous habits will grow stronger, becoming
perhaps fixed by inheritance. In this case the straggle between
our higher and lower impulses will bo less sovere, and virtuo
will be triumphant.

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

By Ayriter in the North British  coiacie therin.
%‘uly 1669, p. 531), well Seo his remarkable work on
of forming a sound ju ‘ﬂ:nfllhry umm, 1869, p. 349
upnuu himself strongly in The Duke of Argyll (* Pﬂmtvul
favour of this conclusion.  Mr. Man, 1869, p. 188) has some good
Lecky (Hist. of Morals,’ vol.i.p. remarks on the contest in man's
143) seems t0 a certain extent to  mature 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 a mathe-
matical problem, or reflect on God, or admire & grand natural

ledgo that dinimuutdlmnfwll.luvh‘“tulu.!hmt
between man and the

; mor can we answer in regard to the organic
scale. The halt- ‘half-instinet of language still bears the
stamp of its gradual evolution. The ennobling belief in God is

man; and the belief in spiritual agencies
naturally other mental powers. The moral sense
perhaps affords and highest distinetion between man and

need gay nothing

IR MR i nouta oty ot e mocial thetinobe

mmmmum-mmmmn-ﬁmmm
d the effects of habit,

ﬁolbeguldmmln,"hnwouldthnmenlhou!ddoh:m.do

¥e to them likewise;” and this lies at the foundation of morality,

@ ¢ Tho Thoughts of Marcus Aurelius &, p. 139,
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In the next chapter T shall make some fow remarks on the
le steps and means by which the several mental and moral
faculties of man have been gradually evolved. That such evolu-
tion is at least possible, ought not to be denied, for we daily seo
these faculties developing in every infant; and we may traco a
porfect 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 THE DEVELOPMENT OF THE INTRLLECTUAL AND MoRAL
FACULTIES DURING PRIMEVAL AND CIVILISED TOiEs.
Admwwmnl of thn intellectual pow:n (hrungh nnlunl ulem.hu-

Importan tation—Social and —Their develop
ment within the I\mm of the same l.rlb.— nnl ulnclmn as. nﬂ‘m ing
civilised nations—Evidence that civilised nations were once barbarous,

I oot t bo disoussed in his hapter ar of the highest
intres, but aro treated by me in n imperfect and fragmentary
Mz. Wallace, in an admirable paper bofore referred to,'
argues that man, after ho had partially acquired those intel-
teotual and moral faculties which distinguish him from tho
lower animals, would have been but little liablo to bodily
modifications through natural sclection or any other means.
For man js enabled through his mental facultios “to keep with
“ an unchanged body in harmony with the changing universe.”
Ho has grea power of adaptng his abis to e conditions of
lifo. Ho invents weapons, tools, and vari tagems to
B 0 003 s 0 efoa hizmelf, *When b migrates fto's
colder climate he uses clothes, builds sheds, and makes fires;
and by the aid of firo cooks food otherwise indigestible. Ho
4ids his fellow-men in many ways, and anticipates faturo events.
Even at o remote period he practised some division of labour.
The lower animals, on the other hand, must have their bodily

effeotivo teoth or claws, for defence against now enemies; or
they must be reduced in size, €0 48 to escapo detection and
danger. When they migrate into a colder climate, they must
Tecome clothed with thicker fur, or have their constitutions
:ju:d_ If they fail to bo thus modified, they will coaso to

1 ¢ Anthropalogical Review,’ May 1864, p. clvili,
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Tho case, however, is widely different, as Mr. Wallace has
with justice insisted, in relation to the intellectual and moral
These faculties

‘erfocted or advanced through matural selaction. OF tho high
importance of the intellectual facultios there can bo o doubt,

‘man mainly owes to them his predominant position in the
wcrhl ‘Wo can soe, that in the rudest state of society, the
individuals who were the most sagacions, who invented and used
the best weapons or traps, and who were best ablo to defend
themselves, would rear the greatest number of offspring, The
tribes, which included the largest number of men thus endowed,
ould fnreave in mumber and supplant ot trites, Numbers
depewd primarily on the means of subsistenco, and

degmanm.m hich "Aaa trbod
is victorious, it is often still further increased by the ab-

higher

these depend in part on the nature and amount.of the food which
can be obtained. InE\mvpathemunuﬂleronm period were
supplanted by o race more powerful, and, judging from their
sword-handles, with larger hands;* but thoir success was pro-
bably still more due to their guperiority 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 tho present

times successfu] tribes have supplanted other tribes. Relics of
discovered

ior; and they
mmd ‘mainly, though not exclusively, through their arts, which

tho products of the intellect. It is, therofore, highly probable
!hlﬁ with mankind the intellectual faculties have been mainly
and gradually perfected through natural sclection; and this con-
clusion is sufficient for our purpose. Undoubtedly it wonld
bo interesting to trace the development of each separato faculty

LAfier u time the members or 1801, p. 131), that they are the &>
tribes waich. are. Abworbed n d ts of the same ancestars.
another tribe assume, as Sir H 3 Morlot, ‘Soc. Vaud. Sc. Nat?

Maine remarks (*Ancieat L 1860, p. 294,

@ The
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mmmmwmi:minmlawmmm to that in
‘which it exists in man; but neither my ability nor knowledge
‘permits the attempt.
1t deserves notice that, as soon as the progenitors of man
Decame 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
, of which we geo only traces in the lower animals. A pes aro
much given to imitation, as are the lowest savages; and tho
simplo-fact previously referred to, that after a time 1o animal
un be caught in the same place by the sume sort of trap, shews
uumh learn by experience, and imitate tho caution of
jow, if some one maniin a tribe, more sagacions than
u»aum- invented a pow snaro or weapon, or othier means of
attack or dulenee, the
of much reasoning power, would prompt the other members to
imitate him; and all would thus profit. The habitual practice
of each new art must likewise in some slight dogree strengthen
the intellect. If the new invention were an important one, the
tribe would increase in number, spread, and supplant other
tribes. In 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 tribo 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
from the family of an animal, which when lhnghhled was
found to be valuable, the desired character has

Turning now to the social and moral faculties. Tn order that
primeval men, or the ape-like pregenitors of man, should become
socal,they st hao soquired the samo insincivo fcling,
‘which impel other animals to livo in a body; and they no doubt
exhibited the sam genernl disposition. They would bave flt
uncasy when separated from their comrades, for whom they
would havo folt somo degreo of lovo; they would have warned
each other of danger, and have given mutual aid in attack or

. All this implies some degree of sympathy, fdelity, sd
Such social qualities, the paramount importance o
'hinhiomlommmlhmdupnmdbynamwmmdnubt

* I bave given instances in my ¢ Variation of Animals under Domestica-
tion,” vol. i. p. 196,
x
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through by inherited habit. When two
tribes of primeval man, living in the same , came i
competition, if (other being equal) tho one tribe

g
£
£
:
B
{
P
:

could bo incroased through natural seloction, that is, by the
survival of the fittest; for we are not here speaking of one tribe
‘victorious over another. i
Although the , leading to an increaso in the
number of those thus endowed within the same tribe, are too
complex to be clearly followed out, we can trace some of the
‘probable steps. In the first place, as the reasoning powers and
* See a remarkable series of arti- April 1, 1868 ; July 1, 1869, since
cles on * Physics and Politics”in the _separstely pubiished,
¢ Fortuightly Review,’ Nov. 1867;
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foresight of the members became improved, each man would
soon learn that if ho aided his fellow-men, he would commonly
receive in return. From this low motive he might acquire
the habit of aiding his fellows; and the habit of performing

actions certainly strengthens the feeling of sympathy
which gives the first impulse to benovolent actions. Habits,
‘moreover, followed during many generations probably tend to
be inherited.

But another and much more powerful stimulus to the de-
‘velopment of tho social virtues, is afforded by the praise and the
blame of our fellow-men. To the instinet of sympathy, as we have
already scen, it is primarily due, that wo habitually bestow both
Ppraise blame on others, whilst we love the former and dread
the Iatter when applied to ourselves; and this instinet no doubt
‘was originally acquired, like all the ofher social instinets, throngh
‘matural selection. At how early a period the progenitors of man
in the course of their development, became capable of feeling and
‘eing impelled by, the praise or blame of their fellow-creatures,
We cannot of courso say. But it appears that even dogs appre-
ciato_encouragement, praise, and blame. The rudest savages
feel the sentiment of glory, as they clearly show by preserving
the trophies of their prowess, by their habit of excessive boasting,
aud 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
Australian who grew thin and could not rest from having
delayed to murder some other woman, o as to propitiate his dead
wifds spirit. Though I have not met with any other recorded
ense, 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 = duty,
which he held sacred.

‘Wo may therefore conclude that primeval man, at a very
remote period, was influenced by the praise and blame of his
fellows. 1t is obvious, that the members of the same tribe would

00d unto others—to do unto others as ye would thoy do
unto you—is the foundation-stone of morality, 1t is, therefore,
to exaggerate the imj during

& Mr. Wallaco gives cases in of Natural Selection, 1870, p
‘ Theory 354,

v x2
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Descent
of the lovo of praise and the dread of blame. A man who was
not impelled by any deep, instinctive fecling, to sacrifico his
life for the good of others, yet was roused to llmhlnhonﬂby;

and reason,

more remote consoquences of his actions, and the uu«mimg
virtues, such as temperance, chastity, &., which during early
times are, as wo have before scen, utterly disregarded, come o
bo highly estoemed or oven held sacred. I need not, however,

It must not be forgotten that although a high standard of
manli!y gives but a slight or no advantage to each individual
and his children over the other men of the same tribe, yet
thlt an increase in the number of woll-endowed men and an
adyancement in the standard of morality will certainly give an
1mmenu advantage to one tribe over another. A tribe inclu
any members who, from possessing in & high degree the spirit
of pu ‘patriotism, fidelity, obedience, Sy and sympathy, were
always ready to aid one another, and to sucrifice themselves for
the common 3

in their success,

mlﬂtylndthmheroiwaﬂqndo‘dmwﬂ! thus every-
whero tend to rise and increase.

Tt s, however, very difficult to fmmhﬂyﬂmtwhym

tribe and not another has been successful and has

risen in the scalo of civilisation. Many savages are in the same.
condition as when first discovered several centuries ago. As Mr.
Bagehot has mnm we are apt to look at progress as normal
in human society ; but history refutes this. The ancients did

7 ¢Anclent Law,’ 1861, p. 22. tly Review,' April 1, 1
For i Buguhots e, Trort S0he BN
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« particlo of desire that its civil nstitutions should be im-
Progress seems to depend on many concurrent
conditions, far too complex to be followed out. but
it has often been remarked, that a cool climate, from 1
industry and to tho various arts, has been highly i
thereto, The Esquimau, pressed by hard necessity, have
in many ingenious inventions, but their climate has

Teen too severe for continued progress. Nomadic habits, ot
over wido plains, or through the dense forests of the tropics, or
along the shores of tho sea, have in every caso been highly
detrimental. Whilst observing the barbarous inhabitants of
Tierra del Fuego, it struck me that the posscasion of some

property, a fixed abode, and the union of many families under a
ehief, wero the indispensable requisites for civilisation. Such
liabits almost necessitate the cultivation of the ground; and the
first steps in cultivation would probably result, as I have else-
‘where shewn,* from some such accident as the seeds of a fruit-
tree fulling on a heap of refuse, and producing an wnusually fine
varicty. ‘The problem, however, of the first advanco of savages
towards eivilisation is at present much too difficult to be solved.

Natwml Selection as affecting Civilised Nations.~I have hitherto
considered the advancement of man from a semi-human
mnﬁdmfo'.hltolﬂm mnd.emnvlgu Bntwma remarks on

natic worth
This subject has been ably discussed by Mr. W. R.
ang,-ua ‘previously by Mr. Wallace and Mr. Galton®  Most

_dmyrmrhmukmfmmﬂ:mthmmthm ‘With

weak in body or mind are soon eliminated; and
hlh.lt survive commonly exhibit a vigorous state of health.
“We civilised men, on the other hand, do our utmost to check the
process of climination; wo build asylums for the imbecile, the
maimed, and the sick ; wo institute poor-laws ; and our medical

# ¢The Variation of Animals and 1869, and by Mr. E. Ray Lankester
Plants under Domestication,’ vol. i, in _his ¢Comparative y,
1870, p. 128, Similar views ap-

809,
P raer's M azine,’ Sept. 1868, m pnllmul i u:- ¢ Austra-

- 853. This article seems to have 1 have

persor has given e G
sise 1o two remarkable essays and

T CBpeciatars Ocke i or e, Wallon,se < Antir-
Srd and 17th, 1868, 1t has also as before cited. Mr.
been in the Q. Jouraal of Gl facmillan's Magazine;
Scence 1609, p. 153, and by Mz Aug. 1665, p , 318 also b gros
Lawson Tait 'in m ;Deblia Q. work, ¢ ereditary Genfas,” 1670
Joaraal of Medical Scien
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men exert their utmost skill to save the lifo of every one to the
last moment. There is reason to believe that vaccination has

The mdwhinhwfudhnpaﬂadhmhthuhlpl-hmﬁnly
an incidental result of the instinct of sympathy, which was

‘members of mtydanntmn—ry-nhmlyu&lmnd-nd
this chock might bo indefnitaly increased. by tho weak in
body or mind refraining from marriage, though this is moreto be
hoped for than expected.
In every country in which a large standing army s kept up,
tho finest young men are taken by tho conscription or are
enlisted. They aro thus exposed to early death during war, are
from juring

Naturwissenschaft auf
Juse, 1872) has some good remarks
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and will be likely to marry carlier, and leavo & larger number of
offspring to iuherit their inferior constitutions. But the in-

process of selec
‘When a poor man becomes moderately rich, his children enter
trades or professions 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
bread, is important to a degree which cannot be over-estimated;
-dlhghinmllecm'ukammadonbythm and on such
‘material g

e hars
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 ovil,
though it may formerly have been o great advantage by the
creation of a dominant class, and any government is better
than none.Most cldest sons, though they may bo weak in body
or mind, marry, whilst the younger sons, however superior
in theso respects, do not so generally marry. Nor can worth-
Jess eldest sons with entailed estates squander their wealth.

selection, are checked by men of rank always wishing to increase
their wealth and power; and this they offect by marrying
heiresscs, But tho daughters of parents who have produced
children, are themselves, ns Mr. Galton® has shewn, apt to

be sterilo; and thus noble families are continually cut off in the
direot liné, and thir wealth flows into some side channel; but
this channel is not determined by superiority of

ay
Although civilisation thus checks in many ways the action of
1 * Hereditary Gesius,’ 1870, pp. 132-140,

® The Complet:
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of endurance, as has been venturous ex-
poditions. Even the great luxury of o rich can bo but litle
; for the of lifo of atall
‘agos and of both _sexes, i very littlo infrior to. that of Tealthy
English lives in the lower classes*
We will now look to the intellectual facultics. If in each
ivided into

bodics, the one including the intellectually superior and the

would succeed best in all occupations, and rear a groater mumber
of children. Even in the lowest walks of life, skill and ability
must bo of some advantago; though in many occupations,

Doth in the number and in the standard of the intellectually
able. But I do not wish to assert that this tendency may not be
more than counterbalanced in other ways, as by the multiplica-
tion of the reckloss and improvident; but oven to such as these,
ability must bo somo advan

1t has often becn 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
 unmble o solve the imple question whether, and bor far,

“ men and women who are prodigies of genius are infertile. 1
“ have, however, shewn that men of eminence are by no Tmeans
“so”  Great lawgivers, the founders of beneficent

and discoverers

of the slightly less well-endowed mdmduh 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, sinco the somewhat abler men in each grade of society
** Quatrafages,  Bevue des Cours 1870, p. 115,
Sclentifiques,” 188768, p. 630, Hiersditary Geaius? 1870,
i Soe e ik etk oy
“'Dll(lnofﬂpod- (6 edie
the table inlrE.B.hn— tion, 1869), p.
Kester’s .-nun Longevity,’
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succeed rather better than the less able, and consequently
inerease in number, if not otherwise prevent ‘When in

any nation the standard of intellect and the number of mta!-
lectual men have increased, we may expect from the law of
the deviation from an average, that prodigies of genius will, as
by Mr. Galton, appear somewhat more frequently than

In regard to the moral qualities, some elimination of the

fons is always in in themost civilised

nations.  Malefactors are cxecuted, or imprisoned for long
‘periods, 60 that they cannot freely transmit their bod qualities.
Melancholic and insane persons are confined, or commit suicide.
Violent and quarrelsome men often come to a bloody end. The
who will not follow any steady occupation—and this

xelic of barbarism is a great check to civilisation ' —emigrate to
newly-settled countrics, whero they prove useful pioneers. Tn-

%

is so highly d ive, that the fon of life
of the intemperate, at the age of thirty for instance, is only 188
years; whilst for the mnl Iabourers of Eoglaad ot thesamo age
it is 4059 yoars® Profligate women bear fow children, and

though few in number, which are in any marked manner inferior,
s by 10 means an unimportant element fowards suceess. This
nqndl!ly holds good with injurious characters which tend tc
reversion, such as blackness in sheep; and
with mm.Hnd some of the worst dispositions, which ooenl!mully
‘without any nssignable cause malke their appearance in fumilies,
mqypnrhlplhenvwmmtonnv-gemh from which we are
Dot removed by very many generations. ‘This view seems
indeed in the common expression that such men are
tbe black sheep of the family.

Wih civiliscd nations, aa ‘s sn sdvancsd standard o
‘morality, and an increased mumber of fairly good men are con-
cemned, natural selection apparently efflects but little; though
the fandamental social instincts were originally thus gained.
But I have already said enongh, whilst treating of the lower
xaces, on the causes which lead to tho advanco of morality,
‘namely, the of our fi

ar ‘Bmdllnry Genius,’ 1870, p. Neison's ¢ Vital Statistics! Tn re-
u gard to profligacy, see Dr. Fars,
y Liucester, pars- Flnfluencs of Matriage or-
l.-;wny, 1870, p. Pt tality,” ¢ Nat, Assoe. for the Promo-
table of the in te is from tion of Social Science,’ 1858,
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of our sympethies by habit—example and. imitation—resson—
experience, and even self-interest—instruction during youth, and

A“hpﬂfﬁnﬁoﬁlﬁhmmm&uw-ﬂm

on by Mr. Gne‘lndlr Galton,” namely, the fact that the very
poor and reckless, who are often degraded by vice, almost invari-
lblymrrynrly.whﬂnthaumfnlmdhgd.whomgwuﬂly
otherwise virtuous, marry late in life, so that they may be able
mnwtbamlvmmﬂthmuhddminmm Those who
marry early produce within a given period not unl;ngzuhr
snmburofgunmhm,bnt.nam‘mbyl)r.m' 3y pro-

uco , moreover, that are
born by mothers during the prime of lifo are heavier and larger,
P ‘more vigorous, those born at other
periods. Thus the reckless, and often vicious members
of society, tend to increase at a quicker rate than the provident
and ly _ Or as Mr. Greg puts the case:
% careless, sq i ‘multiplies liks
““rabbits: the frugal, ing, self-respecting, ambitious Scot,
“stern in his morality, spiritual in his faith, sagacious and dis-
*“ ciplined in his intelligence, his best years in struggle
“and in celibacy, marries late, and leaves him.
“Given a land originally peopl & thousand Saxons and a
“thousand Celts—and in a dozen h'oﬂn-lixthlofﬂle
“population would be Celts, but ﬁvenxﬂu property, of
“the power, of the intellect, would bclnng to um one-sixth of
“Saxons that remained. In the eternal ‘struggle for existence,”

“nwou.ldhutham[mmlndhl&wundm that had pre-
vailed—and prevailed hymmdquﬂlﬁ-hﬁof
“its faults.”

mortality, and the extremely profligate leave fow offspring. The
poorest classes crowd into towns, and it has been proved by Dr.
smmmmnmolmmnm Scotland,* that at all

o, (Truer's, Magusine! Sept. title of SPecuniity, Ferllty, snd
568, p. 353, ey g Sty Thoe, alaey
u-, \ug. 1665, p. 318, The Ker. _ Galton, " Hordi o.nm. pp.
it (Frer Mag? Aug. 353957, for obmerratons o the
ll"lﬂ,p.m)hk-ndll:mtﬂz' above el
08, the Laws of the Fertlty % "Teath Auaial Beport of
of Women, in Transact, ”,3.,"{ Births, Deaths, &ca in Scotlazd,
ST 1867, . i

Yarwin Online



Cuar. V. Civilised Nations. 139

those in the country. With women, marriage at too early an
ago is highly injurious; for it has been found in Franco that,
“tywice as many wives under twenty die in tho year, as died out
“of the samo number of the unmarried.” The mortality, also,
of husbands under twenty is “ excessively high,”® but what the
causo of this may be, seoms doubtful. Lastly, if the men who
‘prudently delay marrying until they can_bring up their fumilies
in comfort, were to scleet, as they often do, women in the prime
of life, the rato of increaso in the botter class would be only
slightly lossened.

1t was established from an enormous body of statistics, faken
during 185, that the unmarried men throughout France,
between the ages of twenty and eighty, die in & much larger
proportion than the married : for instance, out of every 1000
unmarried men, between the ages of twenty and tirty, 113
annually died, whilst of the married only 6:5 died® A similar
la was proved to hold good, during the yoars 1863 and 1864,
it the entiv populaton above i agsof of tenty in Scotiand

for instance, out of every 1000 unmarried men, bebween the ages
of twenty and thirty, 14:97 annually died, wxum of the married
ouly 724 died, that is less than halt™ Dr. Stark remarks on

this, “ Bachelorhood is more destructiv to 1ife than the most
“unwholesome trades, or than residence in an unw
“house or district where there has never been the most distant
“attempt at sanitary improvement.” He considers that the
lu-nadmoruhtyxsﬂw direct result of “ marriago, and
more regular ic habits which attend that state” He
admits, howerer, that the intemperats, profigate, aud criminal
classes, whose duration of lifo is low, do not commonly marry
aad % must likowiso bo admitted that mon with a woak constitn.
" Theso quotations are taken from the same striking paper.
from our highest authority on such  * 1 have taken the mean of th
questions, namely, Dr. Farr, in his  quinquennial means, given in ¢Tho
Saper On. the Tafiutace of Mars Tenth Aun JRegort of B,
on the Mortalty o the Frach Dy &, i Scotandy 1807
the Nat. Assoc. Stark is
e 1 Eromcion o St Bk

. N
B Dr. Farr, ibid. The quota- Yarr considers very carefully write
tions given below are extracted ten.
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tion, ill health, vrmyxrelﬂnﬂnmtyhbodyurmmd will often
ot wish to marry, or will be rejected. Dr. Stark seems to have
come to the conclusion 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 .butmammmhnumwnmmga

the whole we may conclude with Dr. Farr that the lesser mortality
afmmedmmnrmmad ‘which seems to be a general
Jaw, “is mainly d wnlhn elimination of imperfect
“types, and to -hlml Seliotion of the nsst tuitvidnaiost
“of each successive generation;” the selection relating only to
the mnrmga m ite, and acting on all corporeal, intellectual, and
‘moral Wo may, therefore, infer that sound and
good men who m of prudence remain for a time unmarried, do
not suffer a high rate of mortality.

If the various checks specified in the two last paragraphs, and
perhaps others us yet unknown, do not provent the reckless, the
vicious and otherwise inferior members of society from inereas-
ing at a quicker rato than the better class of men, the nation will

retrograde, as has too often occurred in the history of the world.
We must remember that progress is no invariable rule. It is
very difficult to say why ono civilised nation rises, becomes more

standard of excellence. Corporeal structure appears to have
little influence, except so far as vigour of body leads to vigour of
‘mind.

1t has been urged by several writers that as high i

r. Duncan remarks (‘Fecund-  “from the uamarried side to the
ity Fertlity/ ke, 1671, p. 304) on marrid, leaving the unmarri
thie mabjet; A5 eveiy uge s columng’crowded with the sikly
 healthy and bum g0 o".r “ and unfortunat
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existed,* ought, if the power of natural sclection were real, to
have risen still higher in the scale, increased in number, and

concurrent,_favourable
only tentativoly. A may havo acquired cer-
tain indisputablo advantages, and yet have perished from failing
in other characters. The Grecks may havo ed from @
want of coherenco between the many small states, from the small
size of their wholo country, from the practice of slavery, or from
extreme sensuality; for they did not succumb until “ they were
“enorvated and corrupt o the very coro."™ Tho westorn nations

Grecks, though they owe much to the written works of that

can positively say why the Spanish nation, so dominant
llmﬁmo,hubeendamudmtham The awakening of
nations of Europe from the dark ages is s still moro perplex-
ingpmblum. At that early period, as M. Galton has remarked,
almost all

thero can bo no progress—were climinated _during three con-
B 2 1 s o0 thouind s o yoar. Tho evil which the
Qutalio Church han thus el s insloulaie thongh, no

counterbalanced to lmhm,puhlphlhme!hnﬁ
inoﬂwz\ny- nevortheless, Europe has progressed at an un-
paralleled

" s..n.. n. lous and erl 257) ad ments on_the
4 on this w nth;r -xex;l sn{cu il bt alrady
Herel ne? ¢ Pl 2 vol. i,
ey " 780 i 0 -m"f{n. g
31 Mr. Greg, ¢ Fraser's Magazine,
Sep. 1838, ey ey g v i oving g ey
{Hercitary ey 1870, 7. ection, lowered
857359, The Rev. . W. e ey Tl el
el R
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The remarkable oo of the English as colonists, compared
1o other European nations, has been ascribed to their “daring
“and persistent energy,” @ result which is well illustrated by
comparing tho progress of the Canadians of English and French
extraction ; but who can say how the English gained their energy ?
There is apparently much truth in the belief that the e
progress of the United States, as well as the character of the
People, are the results of natural selection ; for the more encr-
getic, restless, and courageous men from all parts of Europe
Tave emigrated during the last ten or twelve generations to that
great country, and have there succeeded best.? Looking to the
distant future, I do not think that the Rev. Mr. Zincke takes an

exaggerated view when he says:® « All other series of events—
“Ils'.hm‘. ‘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
“zather as subsidiary to . . . . the great stream of Anglo-Saxon
“emigration to the west.” Obscure as is tho 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 increase; for this leads i m barbarous tribes
to infanticide and many other evils, and in civilised nations to
abject poverty, celibacy, and to the late mrmguof the prudent.
But os man suffers from the same physical evils as the lower
animals, he has no right to expect an immunity from the evils
consequent on the struggle for existence. Had he not been sub-
Jjected 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
Dy a fow wandering savages, it might be argued that the strugglo
for existence had not been sufficiently severe 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
Idvmme '.hxongh natural selection. No doubt such ldvuwe

Macmillan's and Notional Life? Dec. 1869, p.
Mlguhu,‘ Angm. 1865, . e Winter ' the Dited
Seo”also, “Nature,’ ‘O Darwinism sm-,‘ 1868, p.
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emands many favourable concurrent circumstances; but it may
well be doubted whether the most favourable would have sufficed,
had not the rate of inerease been Tapid, and the consequent
existence extremely severe. 1t even appears from

‘what we sce, for instance, in parts of §. America, that a people
which may bo called civilised, such as the Spanish settlers, is
liable fo become indolent and to retrograde, when the con-
ditions of life aro very easy. With highly civilised nations con-
progress depends in & subordinato dogreo on natural
selection; for such nations do not supplant and exterminate one
another as do savago tribes. Nevertheloss the moro intelligent
members within the same community will sucoced better in the
long run than the inferior, and leave a more numerous progeny,
and this is a form of natural selection. The more eficient
causes of progress seem to consist of & good education during
youth whilst the brain is impressible, and of a high standard of

the laws, customs and traditions of the nation, and enforced by
public opinion. It should, however, be borne in mind, that th
enforcement of public opinion depends on our appreciation of
the ion and di jon of others ; and this i
tion is founded on our sympathy, which it can hardly be doubted
was originally developed through natural selection as ono of the
most important elements of the social instinets.™

On the evidence that all civilised nations were once barbarous—
The present subjoct has been treated in 5o full and admirable o
*  manner by Sir J. Lubbock® Mr. Tylor, Mr. MLennan, and
others, that I need here give only the briefest summary of their
results. The arguments recently advanced by the Duke of
Argyll® and formerly by Archbishop Whately, in favour of the
‘elief that man came into tho world as a civilised being, and
that all savages have since undergono degradation, seem to me
weak in comparison with those advanced on the other side.
Many nations, no doubt, have fallen away in civilisation, and
somo may bave lapsed into utter barbarism, though on this
Intter head I have met with no evidence. The Fuegians were
probably compelled by other conquering hordes to sottle in their
inhospitable country, and they may have become in consequence
somewhat more degraded; but it would be difficult fo prove
# 1 am much indebted to Mr. 3% ¢On the Origin of Civilisation,’
John Morley for some good criti- ¢Proc, Ethnological Soc.” Nov, 26
1867.

ol 8 prmers! M 1968
Broca, ‘Les Sélections, ‘Revue d'Aa.  ® ¢ Primeval Man,’ 186¢.
thropologie,” 1873,
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that they have In“an much below the Botocudos, who inhabit
the ﬁnant parts of Brazil.,

he evidence that all civilised nations aro the descendants of

still-existing
&e.; and on the ofher side, of proofs that savages aro inde-
pendently ablo to raise themselves  few steps in the scalo of
civilisation, and have actually thus risen. The evidence on the
first head is extremely curious, but cannot be here given : I refer
to such cases as that of the art of enumeration, which, as Mr.
Tylor clearly shews by reference to the words still used in some
‘places, originated in counting the fingers, first of one hand and
then of tho 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 to be an abbreviated picture of o
human hand, we pass on to VL, &., when the other hand no
doubt was used. So again, “when we speak of three-scoro and
“ ten, wo are counting by the vigesimal system, each score thus
")ﬂmllymnde standing for 20—for ‘one man’ s a Mexican or

« Carib would put it."™ According fo a 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
lotters aro rudiments of pictorial representations. It is hardly
possiblo to read Mr. MLennan's work® and not admit that

almost all civilised nations still retain traces of such rude habits
as the forcible capture of wives. What ancient nation, as the
same suthor

asks, can be named that was originally mono-

+A Conjectaral Solution of the
Origin of the Class, System of

nmn,
“ Researches into the Early History
’ 1865,

o Marringe, 1865,

San Ukewitn, 20 xcalent astice

eridenly by’ the same wuthor, ia
W

ISGI Also, Mr. L. H. Morga:

Relationship, in ¢ Pric. American
Acad. of Shienee? vol. it Feh.
1868, Prof, -ﬁ‘g:‘ (¢An-
throgolog. Toviow; Oct. 160,

W)t tiaon & the vemiges
“human sacrifices found both in
“ Homer aad the Old Testament,”
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amongst savages in various parts of the world, it cannot be
doubted that these have nearly all been independent discoveries,
excepting perhaps the art of making fire® The Australian
boomerang is a good instance of ono such indopendent discovers.
The Tahitians when first visited had advanced in many respects
beyond the inhabitants of most of the other Polynesian islands.
There are 1o just grounds for the belief that the high eulturo of
the native Peruvians and Mexicans was derived from abroad ;¥
many native plants were there cultivated, and a fow native
animals domesticated. We should bear in mind that, judging
from tho small influence of most munolnnu, 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 tenm, & paleolithic and
neolithic period; and no one will pretend that the art of

their former uso by the Chinece and ancient Jews, Hence there
can hardly b a doubt that the inhabitants of theso countries,
which includo nearly the wholo civilised world, were once
in a barbarous condition. To believe that man was abori-
ginally civilised and then suffered utter degradation in so many
Tegions, is to tako & pitiably low view of human nature. It is
apparently a truer and more cheerful view nm progress has
Teen much more general than retrogression; that man has risen,
though by slow and interrupted steps, from s lnwly sonditon to
the highest standard as yet attained by him in knowledge,
‘morals and religion.
* Sir J. Lubbock, ¢Prehistoric edit., 1870,

'ﬂm-, 2ud edit, 1869, ehlp xv. D P, Miller has made some
and x passim, the gmd unmrh !n this 05«& in the
Gonllont 9th chapter - Tylor's vara: Anthropolog.
“Early History of Mankind,” 2nd Thml,’ Ahlhell i, ISHB 8127,

L
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CHAPTER VI
ON THE AFFINITIES AND GENEATOGY OF MAX,
Postion of ran i the snival seies—The sataral syt guselgiel—
Mikpiive shagaglars, of slght valoa—Vasions ik
iy el i i ) R B
-{mn—mnnplm and antiquity of man—Absence of fousil conneeting-
nks—Lower stagen . the gensalogy of mas, s {afers, Gl from
ties ‘stracture—Early androgynous con-
dlum of the Vertebrata—Concls

anllithagﬂnudth.tﬂzed.\ﬁmmmmdbu
nearest allies s as great in corporeal structure as some natu-
ralists maintain, and although we must grant that the diffe~-
ence between them is immense in mental power, yet the facts
given in the earlier chapters lpp:rh declare, in the plainest
manner, that man is deseended from some lower form, notwith-
standing that connecting-links have not hitherto been dis-
“ove
Man is liablo to numerous, slight, and diversified variations,
which aro induced by the sume general causes, are
and transmitted in accordance with the same general laws, as in
the lower animals. Man has multiplied -onpidlv.tmmm
existence, and

often been by naturalists as body
is on the same that of other
‘mammals. passes through the samo phases of embryo-
logical Ho retains many s

Darwir
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nd the Veguablo thus giving fo man & separsle kingdom.!
Spiritual powers cannot be compared or classed by the natu-
Talist: but ho may endeavour to shew, as I have done, that the
mental faculties of man and the lower animals do not differ in
kind, although immensely in degree. A differenco in degree,
however great, does not justify us in placing man in » disict
kingdom, as will perhaps bo best illustrated by comparing the

mental powers of two inscets, namely, & coceus or scale-insect
and an ant, which undoubtedly belong to tho same class. The

, though of
fiom, that beirwecn man and the highost mammal. The o
eocous, whilst young, attaches itself by its proboscis o yl.-nt'
the sap, but never moves again; is fertilised an
and this is its whole history. On the other hand, mdnmba'.h

post
sentries, They make roads as well a8 tunuels under rivers, and
temporary bridges over them, by clinging togother. They
eollect food for tho community, and when an object, too large for
entrance, i brought to the nest, they the
S warcs build 1 p seain. They siure:op, sk ehic
Shey provant tho germination, and whic, f daop, oz  brought
up to the surface to dry. They keep aphides and ofher
mileh-cows. They go out to battle in regular bands, nldﬁvdg
sacrifico their lives for the common weal. They

eoceus is immense ; yetno one has ever dreamed of placing these
inscots in distinct classes, much less in distinct kingdoms. No

§Tshora Gefvo St-ITare gives of anta are giren by Mr. Balts i
of

the postion fn bis +acasall
-l;u‘umb Tord" sae o it n(
gk e R ‘work, * Harvesting Ante,
Kat, Gén.” tom, i, lsss, PP 170 . 1673, sleo “LInmtock Shes los
Insectes,’ . George Pouchet,
* Sume of the most interesting ‘Revue des Deux Mondes' Feb
facts ever published o the habits 1870 p, 682,
L2

£
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avare, by any nat capable of forming an independent
judgment, and thorefore need not here be further consi

e can why a classification founded on any single

or organ: ‘an organ so wonderfull and

oicse b based oy, chazacter whataver, a oa i, solour,
or the clement nlabited; but matunlists havo long it &
profound that’ thero is & natural system.
uymmnhna'gmanllyldmkhimmh.uhum-mf,
in

that is

same form must be kept together e group, apart St
co-descendants

degrees of the beings which
are fo bo classed. For this object numerous points of resem-
Dlance are of much the amount of

points of construction, they would be universally recognised as
hlﬁn‘lwnn‘ﬂ'ﬂnlmmunmm notwithstanding that
they differed i

1
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the water, and yet they will not be brought any nearer to each
other in the natural system. Hence wo can see how it is that
resemblances in several unimportant structures, in useless and
rudimentary organs, or not now functionally active, or in an
embryological condition, are by far the most serviccable for clas-
sification; for they can hardly be duo to adaptations within o
Iate period ; and thus they reveal the old lines of descent or of
true affinity.

‘We can further sco why a great amount of modification in
some one character ought 1ot 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 (as long
18 the organism remained exposed to the same exciting con-
ditions) be liable to further variations of the same kind; and
these, if beneficial, would be preserved, and thus be contis
angmented. In many cases the continued development of a part,
for instance, of the beak of a bird, or of the teeth of a mammal,

object ; but with man we can see no definite limit to the con-
tinued development of the brain and mental faculties, as far as
advantago s 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

on an equality with the orders of the Q

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 , under the title of th Primates. The justice of
this conolusion will be admitted: for in the first place, we must
bear in mind tho ive insigni for classificati

of tho 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 others)
apparently follow from their differently developed brains. In
the second place, we must remember that nearly all the other

d: i man and the Q
are manifestly adaptivo in their nature, and relato chiefly to the
erect position of man; such as the structure of his hand, foot,

Th
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and pelvis, the curvature of his spine, and the position of his
head. The family of Seals offors a good illustration of the small

man from the higher apes; Yot in most systems, from hat of
Cuvier to the most rocent one by Mr. Flower,* seals are ranked
a8 o mero family in tho Order of tho Carnivora. If man had not
been his own classifier, he would never have thought of founding
a separate order for his own rece

1t would be beyond my limits, and quito beyond my knowledge,
oven to name the innumerablo points of structuro in which man

from the higher apes, than these do from the lower members of
the same group. Consequently thore “is no justification for
“ placing man in s distinct order.”

In an early part of this work I brought forward various
fncts, showing how closly man agres in constitution with the

; and this agreement must depend on our
closo similarity in minute and composition.
1 instances, our liability to the same discases, and o the

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 vk,
and s, when numerous, they clearly reveal our relationship,
will specify & few such points. The relative pl-mmofour
features is manifestly the same; and the various emotions are
displayed by nearly similar movements of the muscles and skin,
chiefly above the eyobrows and round the mouth. Some fow

wards, and the lower eyelids wrinkled. The external cars are

coriouly aliks. In man tho nos i meh moro prominent than

‘most monkeys; but wo may traco the commencement of an

Aqunmmmhﬁnnmoﬂhe Hoolock Gibbon; and this
lous extreme.

4 ¢ Proc. Zoolog. Soc.” 1863, p.
# ¢Evidence as to Man's nm.h.unm 1863, p. 70, et passim.
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ies of Semnopitheous;? and in the Bonmet

length in some species

(AMacacus 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
downwards abruptly, and is succeeded by hair so short and fine
that at a little distance the forehead, 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 bhairy scalp and the naked forehead is
sometimes not well defined; so that here we seem to have a
trifling case of reversion to a progenitor, in whom the forehead
had not as yet become quite naked.

It is well known that the hair on our arms tends to converge
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 agilis the hair on the fore-arm is directed downwards
or 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 Intter species it is in a transitional state. It can hardly
e 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 transverse hairs on the fore-legs of a dog may serve for this
end when he is coiled up asleep. Mr. Wallace, who has carefully
studied the habits of the crang, remarks that the convergence of
the hair towards the elbow on the arms of the orang may be
explained as serving to throw of the rain, for this animal during
Tainy weather sits with its arms bent, and with the hands elasped
ound a branch or over its head. According to Livingstone, the
gorilla also “sits in pelting rain with his hands over his head.”s
If the above explanation is correct, as seems probable, the direc-
tion of 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.

It would, however, be rash to trust too much to the prineiple

‘adaptation in regard to the direction of the hair in man or his

* Isid, X XNat. Gén.' Anat. und Phys 1837, s. 51.

S e Quoted by Reade, e Afrcan

7 ‘Usher’ die Richtung der Sketch Book,” val, i., 1875, p. 152

Haare,! &c, Maller's ¢ Archiv fur
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Wm- for it is impossible to study the figures given
bywmm the arrangement of the hair on the human feetus
(this being the same a8 in the adult) and not agree with this
excellent observer that mundmampluumhm

intervened. The points of convergence seem to stand in somo
xclation {o thoco poins i the embryo which aro st closed in
during development. There appears, also, to exist some relation

Mwam!hlmlnmtﬁthnhlironmﬁmb,nﬂ course

Itmnﬂmhmpp‘dmatmmmbﬁmm
and certain apes in the above and many other points—such as in
having a naked forehead, long tresses on the head, &c.—are all
nml’&emﬂlo{mhohmwhmnmn
progenitor, or of subsequent reversion. Many of these resem.
blances are more probably due to analogous nrllﬁan. whmh

Tollows,asT

character is common to
anthropomorphous apes, it may probably be .emmud 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

thropidm with man alone, the Simiads including all
Kids, nd tho Lemurids with ho divesied geners of emurs
As far as differences in cortain i of structuro are

concerned, man may no doubt rightly claim the rank of a Sub-
urdn nndthknnkhhobvifnlmkehleﬁywhhmh!

Nevertheless, from a genealogical point of view it
-ppun Q.hnhilnnkhho high, and that man ought to form

imagine three lines of descent from a common stock,
it i8 quite conceivable that two ol them nughtl!hlrthehpof
2 On the hair in Eylabates see of Natural Selection,’
<Nat. Hist. of Mammals, by G L. s-m, P “
Martin, 1641, p. 416 md. 1 ‘Dri
Geoftroy an e At e e Varation ot
And othor kinds, * Hish, Nat. Géae AL sad Baats e Demes
ol f, 1650, p. 216, 945, P.nh- cation,” vol. ii. 1868, p. 348,
bid. 5. 46, 55, 61. 1 CAn Introduction to the Classi-

richt,
'Aum of v:mvm s nl. m. fication of Animals,” 1869, p. 99.
610, Wallace, 13 @
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e bo 50 slightly changed as still to remain as spocies of the
same genus, whilst the third line might become so greatly
‘modified as to deserve to rank as a distinct Sub-family, Family,
or even Order. But in this case it is almost certain that the
third line would still retain through inheritance mumerous small
points of resemblance with the other two. Here, then, would
ocour 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 modifi-
cation undergone; and how much to close resemblance in
nnmmnn unimportant points, as indicating the lines of descent
or genealogy. To attach much weight fo the few but strong
differences is the most obvious and perhaps tho safest course,

In forming a judgment on this head with reference toman, wo

must glnwe at tho classification of the Simiadw, This family is
divided by almost all naturalists into the Catarhine group, or
082 World monkeys, sl of which sro churacterised (o thee

d by
having four pmmxm S A% SHa Pyl
group or New World monkeys (including two very distinet
subgroups), ll of which aro_chamcerisod by _ditrenily

tructed nostrils, and by having six premolars in cach jav.
St ofties sl G 158 s sosntiongt. N o
anquestionsbly belongs in s denhhan, in the structura of his

importanco and apparently of an adaptive nature, It is therefore
against all probability that some New World species should have
formerly varied and produced s man-like creature, with all the
distinctive characters proper to the 01d World division; losing
at the same time all its own distinctivo charcters, 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
‘viow. ho must bo classed with the Catarhino division.*
“The anthropomorphous apes, namely the gorilla, chimpanzee,
the &Ndn‘z and lhn ﬁlpd(d-:,_
two latter groups snswering
to_the n.;;.-u-. g g
still abides by the same view; sce
‘V.lnn, 1871, p. 481,

mai
‘mates into the Hominid, the Simi-
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orang, and hylobates, are by most naturalists separated from the
other O1d World monkeys, as a 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 remaining non-anthropomorphous Old World monkeys, are
again divided by some naturalists into two or three smaller sub-
groups; the genus Semuopithecus, with its peculiar sacculated
stomach, being the type of ono 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
Semnopithecus aud Macacus; and this probably illustrates the
manner in which the other and higher groups were once blended
together.

1f the anthropomorphous apes be admitted to form a natural
sub-group, then as man agrees with them, not only in all those
characters which he possesses in common with the whole
Catarhine group, but in other peculiar characters, such as the
absence of u tail and of callosities, and in general appearance, we.
may infor that some ancient member of the an
sub-group gave birth to man. It is not probablo that, through
the law of analogous variation, a member of one of the other
lower sub-groups should have given rise to & man-like creature,

tho higher apes in so many
respects. No doubt man, in comparison with most of his allies,
has undergone an extraordinary amount of modification, chiefly
in consequence of the great development of his brain and his
erect position ; nevertheless, we should bear in mind that he “is
“ but one of several exceptional forms of Primates.”!*

Every naturalist, who believes in the principle of evolution,
will grant that the two main divisions of the Simiadm, 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 considerable extent from each other, would still
have formed a single natural group; but some of the species or
incipient genera would have already begun to indicate by their

the istineti ks of the Catarhine
and Platyrhine divisions. Hence the members of this suj
ancient group would not have been so uniform in their den-
tition, or in the structure of their nostrils, as are the existing

13 ¢ Transact, Zoolog. Soe” vol. vi. M 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 havo resembled in this respeot the allied Lemu-
ridss, which diffor greatly from each other in the form of their
‘muzzles, and to an extraordinary degroo in their dentition.
The Catarhine and Platyrhine monkeys agres in a multitude
of characters, us is shewn by their unquestionably belonging
to ono and the ssmo 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 o naturalist would undoubtedly
have ranked as an ape or a monkey, an ancient form which
possessed many characters common to tho Cotarhine and
Platyrhine monkeys, other characters in an intermediate con-
dition, and some few, perhaps, distinct from those now found in
either group. And s man from a genealogical point of view
belongs to the Catarhine or Old World stock, we must conclude,
howover much the conelusion may rovolt our pride, that our
early 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 oven closely resembled, any existing ape or monkey.

On the Birvthplace and Antiquity of Man~We are naturally
1ed 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 Old World ; but not Australia nor any
oeeanio island, as we may infer from the laws of geographical
distribution. In each great region of the world the living
‘mammals are closely related to the extinct species of the same
egion. It is therefore probable that Africa was formerly in-
Thabited by extinet apes closely allied to the gorilla and chim-

; and as these two species are now man's nearest allies, it
i8 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 threo anthropomorphons
apes, one the Dryopithecus” of Lartet, nearly as large us a man,

3 Messrs, Murle and Mivart on his _¢Naturliche Schopfungsge-
the Lemuroidea, 'Tnnuu:L Zoolog.  schichte,’ 1868, in which he gives
Soc vl. il. 1859, p. 5 in detail his views on the genealogy

has come to this same
e o “Unhas- dia Eats
des n..uhenmu«hu,'
s e
Vortrage; 1868, & 61. g
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and closely l.llind to Hylobates, existed in i d

country; le for the diet on
which, judging from mnlogy.be subsisted. We are far from
knowing how long ago it was when man first diverged from tho
Catarhine stock; but it may have occurred at an epoch as remote
as tho Eoceno period; for that tho higher apes had diverged
from tho lower spes as early as the Upper Miocen perod ia

wi
mm,mb.mammnmnm circumstances ; we

[ ts
£ame specics 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 undergono a great amount of modification
in certain characters in comparison with the higher apes.

The great break in the organio chain botween man and his
nearest allios, which cannot be bridged over by any extinet or
living species, has often been_ advanced as o gravo objection to
the belief that man s descended from some lower form; but this
objection will not appear of much weight to thoso who, from

sharp and , others less so in various ;a8

the orang and its nearest alli Tarsins and tho
other botween the elephant, and in  moro striking
manner the Ornithorhynchus or , and all other
mammals. But these depend merely on the number of
rolated forms which have become extinct. At some futuro
period, not very distant as measured by centurics, the civilised
races of man will almost certainly exterminate, and roplace, the
savago races thmghmt the world, At the sumo time the anthro-

‘as Professor as remarked*

Il o oA Mo gatseninatat. T between man and his

e break
nearest allies will then be wider, for it will intervene between
man in & mare civilised state, as we may hope, even than the.
, of as now

1 ¢ Authropological Review,’ April, 1867, p. 236,
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With respect to the absence of fossil remains, serving to
sonneet man with his ape-like progenitors, no one will lny much
stress on this fact who reads Sir C. Lyell's discussion,” where
he shews that in all the vertebrate classes the discovery of fossil
remains has been n very slow and fortuitous process. Nor
should it be forgotten that those regions which are the most
likely to afford remains connecting man with some extinct apo-
like creature, have not as yet been searched by geologists.

Lower Stages in the Genealogy of Man~Wo have seen that
‘man appears to have diverged from the Catarhine or Old Woxld
division of the Simiads, after these had diverged from the New
‘World division. We will now endeavour to follow the remote
traces of his gencalogy, trusting pnmp.ll_y to the mutual
affinities between the various classes and orders, with some
slight reference to the periods, as far as ascertained, of their
successive appearance on the earth. The Lemuride stand
below and near to the Simiade, and coustitute a very distinct
family of tho Primates, or, according to Hickel and others, a
distinet Order. This group is diversified and broken to an
extraordinary degree, and includes many aberrant forms, It
las, therefore, probably suffered much extinction. Most of the
remuants survivo on islands, such as Madagascar and che
Malayan archipelago, where they have not been exposed to
severo a competition as they would have been on well-mnked

“ thero fs 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 Simindw were
wgndly developed from the progenitors of the existing
Immd.m and theso in their turn from forms standing very
in the mammalian series,
Tha Mmupuls stand in many important characters below the
tal mammals. They appeared at an_earlier geological
period, and their range was_formerly much more extensive
than at present. Hence tho Placentata are gencrally supposed
to have been derived from the Implmenhh 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 a third and still lower
Elements of Geology, 1865,  * ¢Maw's Place in Nature p.
o * Antiquity of Man, 105
5.
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di in the great mammalian serics, They are ropresented
at the pmam day salely by the Omnithorhynohus and Eshidna
and theso two forms may be safely considered as relics of &
‘much larger group, representatives il bire boce preserved
in Australia through some favourablo concurrence of cirenm-
stances. The Monotremata are eminently interesting, as leading
in soveral important points of structure towards the class of
reptiles.
Tn atiempting to traco the genealogy of the Mammalia, snd
therefore of man, lower down in the series, we become 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 reptile intervenes in the direct line of descent.
Ho who wishes to seo what ingenuity and knowledge can effect,
may consult Prof. Hiickel's works# T will content mysol 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 in common, especially during their embryonia
state. As tho class of fishes is the most lowly organised, an
appeired before the others, we may conclude that all ﬂ.\a
members of the vertebrate kingdom are derived from some fish-
Jike animal. ‘The beliof that animals so distinct as a monkey,
an elephant, & humming-bird, a snake, a frog, and a fish, &, could
all have sprung from the same parents, will appear monstrous
to those who have not attended to the recent progress of natural
history. For this belief implics the former existence of links
binding closely together all these forms, now &0 utterly unlike.
Nevertheless, it is certain that groups of animals have existed,
or do now exist, which serve to connect several of the great
vertebrate classes more or less closely. We have seen that the
Ornithorhynchus graduates towards reptiles; and Prof. Huxley
has di , and is confirmed by Mr. Cope and others, that
the Dinossurians are in many important characters intermediate
between certain reptiles and certain birds—the birds referred
to being the ostrich-tribe (itself evidently a widely-diffused
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. the Vertebrata to be admirably dis-
=IDL nnd 5 415) ud ‘with more cussed by Hiickel, although he differs
in his on some points, He expresses,
‘Nlmd(uhe Sdm {ungl;lﬂ:h(cht«, also, his high estimate of the
1868, Prof. Husley, in reviewing general tenor and spirit
this latter work 'ﬂ\t Academy,’ whole work.
1869, p. 42) says, that he considers 8 Palwontology,” 1860, p. 199,
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Prof. Owen,® the Tehthyosaurians—great sen-lizards mx.m
-present many affinities with
to Enxley, ‘with amphibians ; a class which, mclndxng
in its M@m ivision frogs and toads, is plainly allied to tho
Ganoid fishes. These latter fishes swarmed during the carlicr
geological periods, and were constructed on what is called a
generalised type, that is, thuy pmenmd 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 clnsses to Tank it; it, and also some few
Ganoid fishes, have been preserved from utter extinction by
inhabiting rivers, which are harbours of refuge, and are related
1o the great waters of the ocean in the same way that islands
are to continents.
Lastly, one single member of the i immense and diversified class

for its negative characters ; it can hardly bo said to possess a

in, vertebral column, or heart, &e.; so that it was classed by
the older naturalists amongst, the worms. Many years ago Prof.
Goodsir perceived that the lancelet presented somo affinities with
the Ascidians, which aro invertebrate, hermaphrodite, marino
ersatures. perimancotly sttachod. fo. & support.  They. hasdly
appear like animals, and consist of @ simple, fough, 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 somo

‘manner of dnvalopmnt,in the relative position of the nervous
system, and in possessing a structure closely like the clorda
dorsalis of vertcbrato animals; and in this he has been since

# At the Falkland Islands 1 had  under a simple microscope,
the satisfaction of secing, in April divided by transverse s
1833, and therefore some years be- tions, which I presume
fire aay other naturaist, the loco-  the.great calls Aigured by Kovalor-
mative lrve of o compomnd duci- sk, A an ey diags, of develope
dian, closely allied to Synoicum, ment the tail was closely coiled

ly generically distinct

ot

from it. The tail was about five 3 ¢ Mémoires de P'Acad. des
s long as the oblong head, Sciences de St. Petersbourg, tom. x.

terminated in a very fine fila-  No. 15, 1806,
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confirmed by Prof. Kupffer. M. Kovalevsky writes to me from
Naples, that ho has now carried these obscrvations yet further,
and should his results be well

ology, safost ification, it seems that
we have at lst gained to the source whence the Vertebrata
derived® We should bo justified in believing

development and producing the present class of Ascidinns, the
other rising to the and of the animal kingdom by
giving birth to the Vertebrat

suceessive periods, but not in due order of time. This can be
effected by means of the md.\manhwhlnhmnmll retains, by
the characters which occasionally make their appearance in him
through reversion, and by the aid of the pdnulp!uo( ‘morphology
and embryology. The various facts, to which I lhnll here allude,
have been given in the previous chapters.

The early progenitors of man must have been once covered
with hair, both sexes having beards; their ears were probably
pointed, and capable of movement ; and their bodies were pro-
vided with a tail, having the proper muscles. Their limbs and

the condition of the great foe in the fetus; lndmnprogmnan,
no doubt, wero arborcal in therr habits, and frequented some
warm, forest-clad land. The males had great canine teeth, which

2 Bus Lam bound to add that 1 puut produis I dispolion onds-
some compatent Juges dipute this o du type vertébré (lex-
i oy ey S L dorsale) chez
in a series of papersia the‘ Archives *un fuvertébré par la seule con-
do Zoologie Expérimentale, for 1872, dition vitale de V'adapt
list simple  possibi

hors de sous-
“ toute by et de toutethéorie, * qu'en ot le
e e e et s T st 1 o
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sorved them as formidablo weapons. At a much carlier period
tho uterus was double; the excreta wero voided through a cloaca;
and the eye was protected by & m:dquhdormcnhhngm
brane. Atndllmllﬂynﬂnd progenitors of man must have
been aquatio in their habits; for morphology plainly telle us that
our lungs consist of a modified swim-bladder, which once served
a5 a float. The clefts on the neck in the embryo of man show
whero the branchim once existed. In the lunar or weekly ro-
current periods of somo of onr fmumwupwenny still rotain
traces of our primordial birthplace, a shoro washed by tho tides.
ARl dre e éarly pericd fho.true: Sidnerswere replaced

Tocesses of time, must have been as simply, or even still more
simply the lancle or amphicsus

There is one other point deserving a faller notico. It has long
Boem Jnown thad 1n fhs ‘veciobumis’ kinglomn oo’ ser. besss
rudiments of various accessory parts, appertaining to the re-
Peodnctive sysiem, which propecty beloug o the Gppoite s ;
and it has now been ascertained that at o very carly embryonic
period both sexes possess truo malo and femalo glands, Henco

in their vesiculw prostaticm; bear also rudiments of

and some male have traces of a marsupial
sck® Other analogous facts could be added. Are we, then, to
suppose that mammal continued andro-

somo ancient
gynous, after it had acquired the chief distinctions of its class,
and therefore after it had diverged from the lower classes of the
vertebrate kingdom? Tlds seems very improbable, for we have
1o look to ﬂlhu,ﬁnlmvut nfll] the classes, to find any still
existent androgynous forms.! t various accessory parts,

This s the co of Prof. % ratn are, in their early condition,
Gq-uur. o or s Nigheet o Bermaphoditars . Stflar views
thorities in comparative anatomy;  havo long been held by some authors,
o reniesge der rrpidn. S u.L' though il recently without

5. 876.

firm
arived ot gttty n—mn-lyu{ * The male Thylacinus offers the
Lnu best instance, Owen, ¢ Anatomy of
the researches Weldorer (u Vertebrates," vol. iii. p. 771,
i Sourasl of Ak 3 B Hermaphroditiem has been ob-
species of Serran:
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proper to cach sex, are found in a rudimentary condition in the
opposite sex, may be explained by such organs having been
radually acquired by the one sex, and then transmitted in &
more or less imperfoct state to the other. When we treat of

sclection, we shall meet with jnnumerable instances of
this form of transmission,—as in the case of the spurs, plumes,
and brilliant colours, acquired for battlo or ornament by male
Sioog e

birds, and inherited
condition.

The possession by male mammals of functionally imperfect
mammary organs is, in some , especially curious. The

possessing
mammm? It is possible that they were first developed in the
and then transferred to the males; but from what
follows this is hardly probable.
where it i either normal and sym-  delle Scieazey Balogua, Dec. 25,
metrical, or nbnormal and uni- 1871) that eels are androgynous.
= Prof. Gegenbaur has
(“Jenaische Zeitschrift,! Bd. vii. p.
12) that two distinet types of
nipples prevail throughout ~ the
i ‘mammal ut
that it is quite iutelligible how both
have been dorived from the
and the

Max Huss, on the mammary
ibid. B. viii. p. 176,
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It may bo suggested, as another view, that long after the
progenitors of the whole mammalian class had coased to be
us, both sexes yielded milk, and thus nourished their
young; and in the case of the Marsupials, that both sexes carried
their young in marsupial sacks. This will not appear altogether
improbable, if wo reflect that the males of existing syngnathous
fishos reccive tho eggs of the fmales 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
born ;—that certain male birds undertake the whole duty of
incubation, and that male pigeons, as well as the fomales, foed
their nestlings with a secrotion from their crops. But the above
suggestion first occurred to me from the mammary glands of
male mammals

0 much more perfeetly doveloped than
the rudiments of the other reproductive parts, which
are found in the one sex to the other. The

can indeed hardly be called rudimentary; they are merely not
fally developed, and not functionally nctive. They are sympa-
thetically affected under the influence of certain diseases, like
#he samo organs in the fomale. They often secreto a fow drops
of milk at birth and at puberty: this latter fact ocourred in the
curious case, before referred to, where a young man

inactivity would probably be transmitted to the males at the
corresponding ago of maturity. But at an earlier age theso
® Mr, Lockwood believes (as by Prof, Wyman, in ¢ Proc. Boston
quoted i Quart. Journal of ? Soc. of Nat. Hist.' Sept. 15, 18573
ipril, 1808, p. 268), from what he also Prof. Turner, in *Journal of
s observed of the t of Auat, and Phys Nov. 1, 1886, p.
that the walls of the 78. Dr. Ginther has likewise de-
of the male in seribed similar cases,
some way afford pourishment. On  * Madile, C. Royer has suggested
male fshes hatching the ova in their a_similar view io_ her *Origioe da
mouths, see a very interesting paper  'Homins,” &, 1870,
2
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orguns world bo loft unaflced, 0 that they woud bo almost
equally well doveloped in the young of both

Conclusion.—Yon Bacr bas defined advancement or progress in

some other and quito distinct 5 and thus all tho parts
are ‘moro and more complex. But each

rotains tho general type of structuro progenitor
which it was aboriginally accordanco with this
view it scems, if we turn to geological

tion on the wholo has ad: at the

perfect groups. The latter, though vimﬁonl over their pre-
decessors, may not have become better adapted for all plwau in
the economy of nature. Some old forms appear to have survived

exposed to very severe competition; and these often aid us in
consructng ou genelogies, , by giving us a fair idea of former

at which we are able to obtain an obscure :l-nu. apparently
of a group of marine animals,* resembling the larve of
Ascidians. These animals pmblblypvuﬂmmn

 The inhabitaots .f.‘m sea-  ditions for man

s whe
w

week. The vital functions of uumgm- I“.h\hrubﬂllmd-»
animals, living these con- scended fr animal allied to
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group of fishes, as lowly organised as the lancelet; and from
these tho Ganoids, and other fishes like 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 once intimately connected together; and the
Monotremata now connect mammals with reptiles in o slight
degree. But 1o one can at present say by what line of descent
the threo higher and related classes, namely, mammals, birds,
and roptiles, were derivod from fhe two lower sertebrato classee,
namely, amphibians and fishes. In the class of mammals the
steps aro ot difficult to conceive which led from the. ancient
Monotremata to the ancient Marsupials; and from these to the
progenitors of the placental mammals. We may thus
ascend to the Lemurids ; and the interval is not very wide from
these to the Simiadw. The Simiadm then branched of into two
great stems, the New World and O1d World monkeys; and
Sl 7. 4 it périon M, s et s glory of the
Universe, p
Thus we havo given to man a pedigree of prodigious length, but
20t it may bo said, of noble quality. o world, it bas often
od, appears as if it had long been preparing for the
st Ces o this, in one sense is strictly true, for he
owes his birth o a long line of progenitors. 1f any single link
in this chain had never existed, man would not have been exactly
what ho now is.  Unless we wilfully close our eyes, we may, with
our present knowledge, approximately recognise our parentage;

something much higher than the ilwlgu\h dust under our feet;
aud o ono with an unbisssed mind can study any Jiviog

ereature, however humble, without being struck with enthusissm
at its marvellous structare and properties.

the existing tidal Ascidians. Many cess or Enulmn‘ would ey when

o ok riodo proceses ained, be' liable to change;
night be gives, s the guetation of contoqueatly lh might b thus tram-

o gestas
‘mammals, the ey offovers, e, mittad through aliuest ny o

Ths hathing of oggs aord alio o afgovorations,  But if the fanction
ey fr dcielag so s, | chunged, b pored woeld Jane o
word Jan. 7, change, nd would be apt to change

the -n' S bt om oo o by a whole wee
e s weeks ; those of the This conclusion, if sound, s highly
fowlin threo; those of the duck in  remarkable; for tho period of gesta-
foar; those of the goose in five; tion in each msmmal, and the

e ostrich
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CHAPTER VIL
Ox THE RacEs oF Max.

The nature and value of specific characters—Application to the races of
mn—:{r‘uwnlld!;uf:vﬂ\lr of, and opposed to, ranking the so-called
n a8

es—Sub-species—:
ulte—Couvergence of characten—Namsecous pate of mmbhn]:l{;
ly and mi (nﬂ tween the most distinct races of man—I

race not

crossin
tons ‘of T ht ‘o no influence of natural sel
selection,

Ir is not my intention here to describe the several so-called races

of men; but I am about to enquire what is the value of the dif-

mb&m\hmundnsnhmﬂqupomt of view, and
In

they have originated. whether two or moro
lliod o ough o be ek as apeos o variton aturalints
by th namely, tho

mwuneoldaﬂamm between them, and whether such differences
relate to few or mmypohmofummu and whether they are

of character, for two forms may be highly variable and yet not
yiel variotics. is often
bronght into play unconsciously and sometimes consciously; so
that forms living in two widely scparated areas, in which most
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of the other i are distinct, are
usually distinct id in dis-

led good or true species.
Now let us apply these generally-admitted principles to tho
races of man, viewing him in the samo spiritas a naturalist would
any other auimal. In regard to the amount of difference between
tho ruces, we must make some allowance for our nice powers of
diserimination gained by the long habit of observing ourselves.
In India, as Elphinstone remarks, although a newly-arrived
European cannot at first distinguish tho various native races,
yet they soon appear to him extremely dissimilar; and the
Hindoo cannot at first perceivo any difference between theseveral
European nations. Even the most distinct races of man aro
much more like each other in form than would at first be sup-

greater number of which might pass for Europeans, as many
persons to whom I have shewn them have remarked. Nevertho-
loss, theso men, if scen alive, would undoubtedly appear very
distinct, 5o that we are clearly much influenced in our judgment
by the mero colour of the skin and hair, by slight differences in
the features, and by expression.

Thero is, however, no doubt that the various races, when
carefully compared and measured, differ much from each other,
—as in the texture of the hair, the relative proportions of all parts
of the body,? tho capacity of the lungs, the form and capacity of
thie skull, and even in the convolutions of the brain® But it
would b an endless task to specify the numerous points of
P o i b et

and in linbility to certain discases. Their mental characteristics
aro likewise very distinct; chicfly as it would appear in their
emotional, but partly in their intellectual faculties. Every one
who has had the opportunity of comparison, must have been

} Higtory of India,’ 1841, vol. i.

p. 928, F

£On the capacity of the lungs,” p. 471,
athr Ripa makes exacily  Seo alsd tho nun

numerous and valuable

o sume remark with respect to
ines

e
vast number of measure-
ments of Whites, Blacks, and In-
dinns, are given in the *Investiga-
tions i the Military and Anthropo-
Jog. Statistics of American Soldiers,
ty B. A. Gould, 1869, pp. 298-358 ;

tables, by Dr. Weisbach, from  the
observations of Dr. Scherzer and
Dr. Schwarz, in the *Reise der
Novara: Aathropolog. Theil,’ 1867,

Soe, for instance, Mr. Marshall's
account of the brain of a
woman, fn ¢ Phil. Transsct.’ 1864,
P-519.
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mck with the contrast between the taciturn, even morose,

separated from each other only by a narrow space of sea.

"We will first consider the arguments which may be advanced
in favour of classing the Taces of man as distinct specics, and
then the arguments on the other side. If a 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 o multitude of characters, some of slight and some of
considerable importance. On enquiry ho would find that they
were 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 hundredsof similar specimens
could bo brought from the same countries, he would assuredly
declare that they were as good species as many to which he had
been in the habit of affixing specific names. This conclusion

i t

centuries; and that negroes, apparently dentical with existing
negroes, had lived at least 4000 years ago.

on the‘sathority of an exoelent obssrver, Dr. L hut the
human skulls found in the caves of Brazil, entombed with many
extinot mammals, belonged to the same type as that now pre-
vailing thronghont the American Continent.

allace, ‘The Malay Archi- man (‘Races of Man, 1850, p. 201),
';nL i. 1809, p. 178, speaking of young Memnon (the

he fgures in ame as as I am in-
z,zo of Abou- formed by Mr. Birch), insists in the
Shnbel M, Toachet -y- Mo stronget manner that beis dsticl
Plurality of the H in character with the Jews of Ant-
tratalet, 1684, p. 50), that he was  werp. Again, w hen [ loked a the
far from ropre  statuoal Amunoph
sentations of the or more two offcers of the est IhhunL
aations which some authars belere otk Sompetant fadges thak b
that they an rocogale, Evensume 3 strongly marke nigro typs of it

of the most strongly-mark features; but Messrs. Noit

Chanen, b Vleniiet with.that des  Giiddon (ibid. p. 146, e, )

o of sty which might bave seribe b u o hybed, but . of

been expocted “ negro intermisture.”

eI nh}wl. T T quoted by Noit and Gliddon,
- 854,

anothe
the specific distinctness of the races of
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Our naturalist would then perhaps turn to geographieal dis-
tribution, and he would probably declare that those forms must
be distinct specics, which difler not only in appearance, but
are fitted for hot, as well as damp or dry countries, and for the
Arctio regions. He might appeal to the fact that no species in
the group next to man, namely the Quadrumana, can resist a low
temperature, or any considerable change of climate; and that
the species which come nearest to man have never been reared
to maturity, even under the temperate climate of Europe. He
would be deeply impressed with the fact, first noticed by Agassiz,?
that the different races of man are distributed over the world in
the same zoological provinces, as those inbabited by undoubtedly
distinet species and genera of mammals. This is manifestly the
caso 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 are scparated, as Mr. Wallace
has ghewn, by nearly the same line which divides the great
Malayan and Australian zoological provinces. The Al
utAmmmmnga throughout the Continent; and this at first
opposed to the above rule, for most of the productions of
lhe Southern and Northern halves differ widely: yet some few
living forms, as the opossum, range from the one into the other,
18 did formerly somo of the gigantic Edentata. The Bsquimaux,
hka other Arctic animals, extend round the whole polar regions.
observed that the amount of difference between the
munmln o the several zoological provinces does not co
with the degreo of separation between the latter; 8o that it can
tardly be considered as an anomaly that the Negro differs more,
and the American much less from the other races of man, than
do the mammals of the African and American continents from
the mammals of the other provinces. Man, it may be added,
doum.ppmhm“.bangmmymhmd any oceanic island ;
and in this respect he resembles the other members of his class.

™
cifically distinct, that is, whether any of them are descended from
distinet wild specics, every naturalist would lay much stress on
the fact of their extornal parasites being specifically distinct.
All tho 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
diflrent kinds'of dogs, fovls, and pigeons, in England, aro
infested by the samo species of Pediculi or lice. Now

Murray has carefully examined the Pediculi collected in Pl

7 ¢Diversity of Origin of the Human Races’ in the *Christian
e, July 1850.
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ship in the Pacific assured me that i, with
‘which some Sandwich Islanders on board on
to tho bodies English sailors, they died in the course of

on Dr. Bachman of Charleston™ positively
* “Trausaot. R. Soc.of Edinburgh,’  who have borna children o a white
vo, il 1861, p, 507, it Vi sherwarls serile with
eir own race,
in the Genus Homo,' Eng. translat.  de_Quatrefa

ges bas also collected

Revue des Cours Scieatifiques,”
Stk $a00, P. 239) much evidence
that Australians and Europeans are
m‘-uru. ‘when crossed,

Examination of Prof.
Agassiz's Sketch of the Nat. Pro
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asserts that ho has known mulatto fumilios which have inter-
married for several and have continued on an
‘average as fortile as cither pure whites or pure blacks. Enquiries
formerly made by Sir C. Lyell on this subject led him, as he
informs me, to the same conclusion.® In the United States the
census for tho year 1854 included, according to Dr.

405,751 mulattoes ; and this number, considering all the ciream-
stances of the case, seems small; but it may partly be accounted
for by the degraded and anomalous position of the class, and by
the profligacy of the women. Aeerhlnlnwnntohlmrptmal
mulattoes into negroes must always bo in progress; and this

st
‘both animal and vegetablo hybrids, when produced from extremely
distinet specics, are lisble to prematuro death; but the parents
of mulatioes cannot bo put under thoe category of extremely

common Mule, so notorious for long life

men wero y fertilo together, ho who was inclined from
other roasons to rank them as ‘specics, might with justice
argue that fertility ty aro not safo criterions of specific

by eonditions of Jife, or by close
they are governed by highly complex laws, for iustance, that of
the unequal fertility of converse crosses botwoen the same two
species, With forms which must bo ranked as undoubted
spocies, a perfect serics exists from thoso which are absolutely
sterilo when crossed, to those which are almost or completely

the children ave fow and gt

vinees of the Animal World,’ Charles-
855, p. 44, This belief, as Mr. Reads

A unmr- writes to me that
ixed races in the

w ld:-n. d-rlv-d from Arabs,
‘Berbers, nnd Negroes

mo that the N

Const, though admi white men

wsd mulattoes, have a maxim
ermarey, o3

deserres. slition, s whise. 7
have visited and resided on the Gold
Coast for four hundred years, so
that the matives have had ample
time to gain knowledge through

experience.

4 ¢ Military and Anthropolog.

Statutes of American Rekem
A. Gould, 1869, p. 319,
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which is 80 general a result of the crossing of species in a state
of nature.  ¥rom theso soveral considerations it may be jusly
urged that the perfect fertility of the intererossed races of man,
if stabishd, would not asolutely preclude us from ranking

them as distinct speci
Tndependently of forh’.hty, the characters presented by the off-
spring from a cross have becn thought to indicato whether or not

after
clusion that no general rules of this kind can bo trusted.
ordinary t of & cross is the production of & blended or
% The Variston of Auimalsand _ sterile, it is scarcely posile that
i. their sterility shoald be augmented
P 108 1 may here remind the by the preservation or survival of
rndnlhnlihnaﬂi(yolq»e’u the more and more sterile
viduals; for as the sterility in-

nqulnd mmy. Dot ke e - erets, fower and Jover ofipring

yof on i tre o bo grade  will il Be produced. fro to

@ togvthlr. is incidental on other at lut anly -xn,l. i
acqui e ~sataca:  diviae will be producel .t

o b s 1s ko, but _ raes, atervals. Bat thero s even

they relate moreespeially tothe e bigher grade of of sty than

productive system, and much less so Both Girtner and Kolreuter

to exte i o that a genera of

species, & series

‘from species which

crosed yield fewer and fewer

seeds, to species which never pro-

but yet are

the pollen of the other

as shewn by the swelling

It is here mani-
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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 to occur when tho parents differ in characters
which first appeared as sudden variations or monstrosities I
Tefer to this point, because Dr. Rohlfs informs mo that he has
froquently soe i Afiea the ofipring of nogrocs crosed with
‘mombers of other races, either completely black or completely
whito, or rarely picbald. o hand, it is notorious
that in America mulattoos commonly present an intermediate
appearance.

We have now scen that a naturalist might feel himself fully
justified in ranking the races of man as distinct for he
has found that they are distinguished by many differences in
structure and constitution, some being of importance. These
differences have, also, remained nearly constant for very long
periods of time. Our maturalist will have been in some degres
influenced by the enormous range of man, which is & great
anomaly in the class of mammals, if mankind be viewed a8 a
singlo speces. o will havo bocn stuck with the distrbution of

soveral so-called races, which accords withi that of other
mdmbwd}y distinct species of mammals. Finally, he might
urgo that the mutual fertility of all the 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
species, when mingled together in large numbers in the

samo country, hio would. immediately discover that this was by
1o means the case. In Brazil he would behold an immense
mnngral 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 Tn many parts of the same continent he would meet
with the most complex crosses between Negroes, Indians, and
Europeans; and judging from the vegetable kingdom, such triple
orosses afford the severest test of tho mutual fertility of tho
parent-forms. In one island of the Pacific he would find a
small population of mingled Polynesian and English blood; and
in the Fiji Archipelago a population of Polynesian and Negritos
3 ¢The Varistion of Animals’ success and energy of the Paulistas
&e., vol. . uch crossed
M. de Quat iven race of Portug ‘and Indians, with

Anthropolog. Reviow, Jan. 1“559, a misture of the blood of other
P. 23) an interesting account of the  races,
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174 The Descent of Man. Part I
Minmdw M:nynnﬂogmxmmeou]ulheheldued~

in Africa. Hence the races of man are not suf-
ﬁmﬂy distinct to inhabit the same ommtry ‘ncbom fmnm,
and the absence of fusion affords the of

 Qur natualist would ikowiso bo much isturbed s soon as
he perceived that tho istinctive characters of all the races wero
highly variable.  Ths fuc steikes overy ono on firs beolding
tho negro slaves in Brazil, who have been im from all
puts of Afiis. Tho samo romark holds good with th

all naturalists have learnt by dearly-bonght experience, how
i attempt to define species by the aid of inconstant
charactars.

But the most weighty of all tho arguments against treating
the races of man as distinct species, is that thaygmlmm into
cach other, independantly in many 3 cus,ua fu as wo can judge,

Baving int bas been stndied more

of their
than any other lnima.l,l.nd yet there greatest
possible dlvurlltymptuphle judges 'Mnhlhoul\::
or race, as 4

s or as hm(vhvy
(Jacquinot), as Sour (Kan (Kant), five (Bhlmmhnh), six ('nnmm),
seven (Hunter), cight (Agassiz), eleven (Pi
(Bory St. Vineent), sixteen (Desmoulins), twanfy -two (mmm),
sixty (Crawfurd), or as sixty-three, according to

diversity of judgment does not prove that f.huuca mgm not
to be ranked as specics, but it shews that they graduate into cach

I" For instance with the abori- ¥ See a good discussion on this
gines of America and Australia. subject in Waitz, *
Pret. Husley says (‘Tramsact.Inter.  Authropolo

of Prehist. Arch’ pp. 198

some of 1 —

H. Tutdle's ‘Odpin iquity
of Phyical Maay Bulnn, Toc,

F
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other, and that it is hardly possible to discover clear distinetive
characters between them.
Every mtunlxn who huhld'.hnmufortnno to undertake the

nisms, has en-
countered casos (I speak after experionce) preciscly ke that of
man; and if of a cautious disposition, he will end by uniting all
tho forms which graduato into each other, under o singlo
species; for ho will say to himself that he has no right fo give

oceur in the Order which ineludes man, namely in certain genen
of monkeys; whilst in other geners, as in Corcopithecus, most of
the species can be determined with certainty. In the American
genus Cobus, the various forms are ranked by some naturalists

with respect to the races of man. Nevertheless, it must bo
confessed that thero are forms, at least in the vegetablo king-
dom,* which w cannot avoid naming as species, but which are
connceted toget.hex by mumberless gradations, independently of

3 Some maburalits Dave laely irnloewd th term ¢ sl pacics”

forms which possess many of the characteristics
mmmwmhhuayam lnh(gh a rak. Now if
we reflect on the weighty arguments above given, for raising the

e employed.

T35 oo of terms s only so far Important i, nat s desirabi
10 use, as far as possible, the same terms for the same degrees of
difference. Unfortunately this can rarely bo done: for the larger
genera generally include closely-allied forms, which can be
only with much difficulty, whilst tho smaller

each other to the same degree: on the contrary, some of them

¥ Prof. Nigeli has carefully de- humd..n-lngmun arks on
te forms in the

I
EE
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176 The Descent of Man. Parr 1.

can generaly be arranged in litlo groups zound oher species,
liko satellites round planets

The question whether mankind consists of ono or several
species has of Iato years been much discussed by anthropologists,
who are divided into the of monogenists and
polygenists. Those who do not admit the prineiplo 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
pursued in ranking other organic beings s species. But it is &
Topeless endmonmdmiemume, unﬁhnmn definition of

term “ species” the definition

mpemvdymthAmenudeumpq should be
xanked as species or geographical racs; and the like holds true
of the

from tho nearest continent
Those naturalists, on ey Land, who admit the prineiple
majority of rising

of evolution, and this is now admitted by the
men, will feel no. dﬂubt that ll.l the races of man are

within the same genus, have sprung from the same primitive
stock, yet it is a fit subject for discussion, whether all the
domude races of the dog, for instance, have acquired their
present amount of difference since some one species was first
domesticated by man; or whether they owe some of their
characters to inheritance from distinet species, which had
already been differentiated in a state of nature. With man no
such question can arise, for he u.nnot be said to have been
domesticated at any particular pe

During muﬂymgumm d.lverguwe of the races of man
® ¢Origin of Species,” 5th edit. in .}?; *Fortnightly Review,’ 1865,

P

P13 oo Prof, Husley to this effict

) The
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from a common stock, the differences between the races and
their

Novertheless, 5o arbitrary is the term of species, that such nrly
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.

1t 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

‘species
induoes 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 spocies; and in o less marked
‘manner with the improved breeds of cattle. A great auatomist,
Gratiolet, maintains that the anthropomorphous apes do not
form & Datural sub-group; but that tho orang is @ highly
developed gibbon or semnopithecus, the chimpanzee & bighly
daveloped macacus, and tho gorilla 8 highly doveloped mandrill,

If this mnchmon, which rests almost exclusively on brain

el s e nlwid.ulyd.utm
beings. e form of » crysal i deermined solly Ly the mole-
ular forces, and it is not surprising that dissimilar su
b e ol e organic
beings wo should bear in mind that the form of each depends on
an infinity of complex relations, namely on variations, due to
causes far too intricate to bo followed,—on tho nature of the
variations preserved, these depending on the physicial condi-
# ‘Lectures on Man,’ Eng. trans-  schichte, &c., Schwelneschiidel,”
lat, 1864, . 468, IWI.IN Wltln-y-ﬂhulﬂ.
B 4Dje Racen Schweines,” le Quatrefages, *
1860, 5. 46. ‘le-d'— fur Ge- l‘bp‘u Hm-lu. lsdl,plll
M
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‘marked
the structure of certain bones would still be discoverable in man
a8 he now exista.

Although the existing races n(md.lermmnqumh,u
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 & multitude of points.
of these are of so unimportant or of so singular a nature,
lhlt“ilnmnlympmhthhmlﬁwydwuldhwbommda-
pendently scquired by aboriginally distinet species or races.
o g good with equal or greater force with

were to ours; and so it was with a full-blooded negro with whom
1 happened onee to be intimate.

He who will read Mr. Tylor's and Sir J. Lubbock’s interesting
'ﬂrll“muhndlyhﬂhhdnplyimpx_d'ﬂhlhlnk_

same inarticulaf
mdmnuiv,ummmy.hmmwmmu

language, see p. Lubboek’s
n-l. nmmum -Pnu-aﬂh—-,' 2ud edit. 1869,
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‘with the different expressions and cries made by distinct species
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 bo accounted
for by tho various races having similar inventive or mental
powers. Tho has been
with respoot to certain widely-prevalent nmmwnh such as zig-
zags, &c.; and with respect to various simplo beliefs and cus-
toms, sm as tho burying of the dead under meglhthie struc-
tures. 1 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
& record of some remarkable 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 between nearly-allied natural forms,
thay o thu fot as an argument that they are descended from a
mitor who was thus endowed ; and consequently
Al 1 el wanes e s species. The same
sgument may bo appiod with much foro o the raoos of man.
As it is § tha and points
- i Aol gl il of man in bodily struc-
ture and mental facultics (T do not here refer {o similar customs)
should all have been independently acquired, they must have been
inherited from progenitors who had theso same characters. We
thus gain some insight into the early stato of man, before he had
spread step by step over the face of the earth. The spreading
+ of man to regions widely soparated by the sea, no doubt, pre-

Labbock, after comparing the arts now practised by savages in
all parta of tho world, specifcs thoso which man could not have
known, when ho first. wandered from his original birth-place
for if once learnt they would never have been forgotten® Ho

% 4On Analogous Forms of Im- “Journal of Ethnological Soc
‘ia *Memls of Anthro Scteatite Spinions') o
log Soc by E. M. Westzopp *The
Inbabitants of Scandi- of Researches: Voyage
-m trauslat. edited by Sir -ﬁh“&qh,"‘%
1868, p. 104, imes,” 1869, p.
" Westropp, O Cromlochs b, 574,

x2
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180 The Descent of Man. PartL
thus shews that “ the spear, which is but a development of the
"knﬂ’o—point,nndthelnbwhhhilbutl are the
“only things left.” He ,hﬂ'vlr!h.lt!lmmolmlhng
discovered, for it is common to

epoch, when the land in many places stood at a very different
level to what it does now, he would have been able, without the
aid of canoes, to have widely. Sir J. Lubbock further
remarks how improbable it is that our earliest ancestors could
have “ counted as high as ten, considering that so many races
““now in existence cannot get beyond four.” Nevertheless, at

possessed at present by the lowest savages; otherwise primeval
‘man could not have been so eminently successful in the struggle
forlfe, as provd by bis carly nd wide diffusion,

From the fundamental differences be Ianguages,

certain

maphﬂohmhwinlmd\hﬁvhmmﬂmhume
widely diffased, he was not a speaking animal; but it may be
suspected that languages, far less perfect than any now spoken,
aided by gestures, might have been used, and yet have left no
traces onsubsequent mdmnmhxghly—danlopedhn‘m With-
out the use of some language, however imperfect, it appears
doubtful whether man’s intellect could have risen fo_the
standard implied by his dominant position at an early pmud.

‘Whether primeval man, when he possessed but few arts, and
thos of the rudest kind, and when his power of languago was

prhmiph of noluhnn is ;mm!lyleeepled, as it surely will be
the u the poly-
genl.nlwmdhtlﬂmtmdmhend

One ot not to be passed over wi
namely, whether, as is sometimes assumed, each sub-species or
race of man has sprung from a single pair of progenitors.  With

of Charles Darwin Online
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domestio witmal  new race can eudily bo formed by eare-
folly 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 some usefal or
desired manner. If in one country stronger and heavier horses,
and in another country lighter and fleoter ones, were habitually
preferred, wo may fol sure that two distinct sub-breeds would
o producad in the courso of imo, without any ane pair having
separated and bred from, in cither country. Many races
vy formed, and their manner of formation is closely
analogous o that of natural species. We know, also, that the
horses taken to the Falkland Islands have, during suecessive
generations, bocome smaller and weaker, whilst those which have

run wild on the Pampas have acquired larger and coarser heads;
4 such changos ars manifently e, o o any onopir but to
all the individuals having been subjected to the same conditions,

sided, perhaps, by the principle of reversion. The new sub-
breeds in such cases are not descended from any singlo pair, but
from many individuals which have varied in different degrees,

Iatter subjoct wo shall presently roturn.

Onthe Estincion of the Race o Man—Tho pustial e compla
extinetion of many races and sub-races of man is historically

Some small and broken tribes, remnants of former races, still

or simious, aud of high characteristics. This race is “entirely
® Translation in * Anthropological Revis

Oct. 1868, p. 431
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“ ifforent from any other, ancient or modern, that we have ever
“heard of”® 1t differed, 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,
-ndwhhonl: blubber as fuel, and melted enow as drink.

the southern tyofAmmuthaanmnvemth-
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.. Hnnun'lthlhndﬁw
deadly influence of the Terai at the foot of the Himalaya, and

us periodical famines, nomadic habits and the consequent deaths
of mnnh,p-o!mg.d suckling, wars, accidents, sickness, licen-
tiousness, the stealing of women, infanticide, and especially
. If any one of these checks increases in power,

i tends to and

uy,u:.mb. thus affected decrease ;
when of two adjoining tribes one becomes less numerous and less
o than the other, the contest is soon settled by war,

wvery, bsorpt
‘weaker tribe is not thus sbruptly swept away, if it once begins
to decroase, it generally goes on deoreasing until it becomes
extinot.”

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 csuses which lead to the victory of
civilised nations, some are plain and simple, others complex and
obsoure. We can see that the cultivation of the land will
be fatal in many ways to savages, for they cannot, or will not,

with the unconquerably strong taste for them shewn by somany

¢ Transact. Internat. Congress terben der Naturvilker,’ 1868, s 82.
of Prehistoric Arch,’ 1808, pp. 172~ * Gerland (ibid. s. 13) gives facts
175, 8o alio Broos (bramiation) in sugpart of thisstatement,

Review, Oct. to this effect in
lﬁﬁﬂ,p-(l Sir H. uou..a. Medical Notes asd
" Dr. Gerland ¢ Ucber das Auss-  Reflections,’ 1
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savages. It further appears, m munmmum
the first meeting of distinct and separated peoplo generat
discase lnsput,vhannnmnvaxhhnddnedyumiei
1o the subject of extinction, believed that changed habits of life,
consequent on the advent of Europeans, induces much ill health.
He lays, also, great stress on the apparently trifling cause that
the netives bacome “ bowildared aud dull by the new 1fs arowned
““them;_they loso tho motives for exertion, and get no nev ones
“in their
l’hupcdeolm"mvﬂ:nhanmhbenmm{mwmm
element in the success of competing nations. A few centuries

tent of all the causes of extinction, appears in many cases to be
lessened fertility and ill-health, ly amongst the children,

especially
arising from changed conditions of life, notwithstanding that the
new conditions may not be injurious in themselyes. 1 am much
indebted to Mr. H. H. Howorth for having called my attention to
his subjeo, and fr having given m information rospecing it
T have collected tho f

s Lk i e roughly
estimated by somo at 7000 and by otbers 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 themselves up
10 the government, they consisted anly of 120 individuals®

Island. This

'y suffered
greatly in health. In 1834 they consisted (Bonwick, p. 250) of
forty-seven adult males, forty-cight adult fomales, and sixteen
children,or inall of 111 souls, In 1835 onlyonahundmdwurelaﬁ.

s llvl collected (*Journal of Slvlp Hﬁ,’ 1868,
‘oyageof the “ Beagle,”"
. 435) & good many cases bearing
‘on this subject; see also Gerland,
mi.-. l. Poeppig speaks of the
.J’... 100 as poisonous

K Sptﬁl.‘sulld Studies of
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As Lhnymﬁlmd npidlyfa decrease, and as they themselves
), they were
mmvvedhl&ﬂﬁo()ym(}onmﬁmwmhmpﬂofhmnm
They then consisted (n.o.mmv)a fourtoen men, twenty-
site did no good.
m-unndduthlhnpmadlhum and in 1864 one man (who
died in 1869), and three 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. 886), that only two had ever borne children : and thso two
had together produced only three children!

With respect o 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 thoy were wont
+ and undisturbed, they wonld have reared moro 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 numerous. This may have been in a
« great measure owing to their change of living and food; but
““more 8o to their banishment from the mainland of Van Diemen’s
“Land, and consequent depression of spirits” (Bonwick, pp.
388, 590).

Similar facts have been observed in two widely different

of Australia. The celebrated explorer, Mr. Gregory, told
Mr. Bonwick, that in Queensland “the want of reproduction
“was boing already felt with the blacks, even in the most

including the natives themselvee, and is still steadily progress-
ing. Althongh it has hitherto been found impossible to take ax:
actual consus of the natives, their numbers were carefully
cstimated by residents in many distriots, Tho result seems
trustworthy, and shows that during tho fourteen years, previous

o Thia o the satament of the 1970, p. 90 and the <Lass ol the
of Tasmania, Sir W. Deni-  Tasmaniane,’ 1870, . 385,
som, ¢ Varletis of VieeRogal Li; 4 *Observations on the Aberiginst
m roLLpor, Inhabitants of New Zealand,” pu
hete cases, see Bomwick's lished by the Goverament, 1856,
-n..n, Lifo of the Tasmanians’
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10 1858, the decrense 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 means of sul

lndhbihdiﬂm!nleerhinuxumﬁ(p.ﬂﬂ) The total
number in 1858 was belioved to be 53,700, and in 1873, after a
second interval of fourteen years, another census was taken,
and the number is given as only 36,359, shewing n decrease of
829 por cent.!* Mr. Fenton, after shewing in detail the in-
sufficiency of the various causes, usually assigned in explana-
tion of this extraordinary decrease, such us now diseases, the
profligacy of the women, drunkenness, wars, &o., concludes on
weighty grounds that it depends chiefly on the unproductiveness
of the women, and on the extraordinary mortality of the young
children (pp. 81, 84). In proof of this he shews (p. 33) thatin
1844 there was one non-adult for every 237 adults; whereas in
1858 there was only one non-adult for every 827 adults. The
mortality of the adults is also great. Ho adduces as a further
eause of the decrease the inequality of the sexes; for fewer females
are born than males. To this latter point, depending perhaps
on a widely distinct cause, I shall return in a future chapter.
Mr. Fenton contrasts with astonishment the decrease in New
Zealand with the increase in Ireland; countries not very dis-
similar in climate, and where the inhabitants now follow nearly
similar habits. The Maories themselves (p. 85) “attribute their
“decadence, in some measure, to the introduction of new food
“and clothing, and the attendant chango of habits;” and it will
e scen, when wo consider the influenco of changed conditions
on fertility, that they are probably right. The diminution ‘began
etween the years 1830 and 1840; and Mr. Fenton shews (p. 40)
that about 1830, the art of manufacturing putrid corn (maize),
by long steeping in water, was discovered and largely practised ;
and this proves that a change of habits was beginning amongst
the natives, even when New Zealand was only thinly inhabited
by Europeans. When I visited the Bay of Islands in 1885,
the dress and food of the inhabitants had already been much
modified : they rised potatoes, maize, and other agricultural
produce, and exclangod them for English mannfuctured goods

o

0.
It is evident from many statements in the lifo of Bishop
Patteson,® that the Melanesians of the New Hebrides and
i suffered to an degree
in health, and perished in large numbers, when they wers
4! ‘New Zealand,’ by Alex. Ken- C. M. ".‘.1‘1’,‘!13.‘ see more

s 1873, p. 47. especial
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removed to New Zesland, Norfolk Island, and other salubrions
p\lw in order to be educated as missionaries.

dm-nnfthﬁlwwpuhmdmmwhhbhnh

has been roughly

)
about 800,000. According to a loose census in 1823, the
nnmhm&mmlﬂ,ﬂﬁﬂ. Inlﬂsﬂ,mdnnvmlnhuq\unt
periods, an was officially taken, but I

beanlhlatoobhln onlythafallawin‘ returns :

decrease
Narrve Porviamox. r-_.m-
o T
Exesy EE

1832 m,mi}

1836 108,57
247

1863 71,019

1860 uv.os«)

1866 58,765

1872 al..m}

o horo oo thain the interval of forty yeams bobween 1652 and
1873, the population has decreased o less than sixty-cight per

Lhemlmuﬂlm bntmmutpwmtofﬂ.lﬂmum
According to mhmbm

fertility.
oltbaU.&qu.vhovinMd:— M'am
1837, in one district of Hawaii, oﬂytvmtyﬂvammtofuﬂ.
mmm&nwmmmam had a famil, family with as

Of eighty
nino had ever borne children; and “ the official report gives an
“average of half a child to each married couple in the whole

omplete Work of Charles Darwin Online
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“ island.” mhmmymm-wumm
Tasmanians at Oyster Cove. Jmu,whapnb!hh‘ihhnhmq
in 1843, says that * families
“all taxes; ﬁmhvmgmmmnxddbynlho{hndlnd
"mmncmh. unparalleled enactment by the
mbvwmm]lthaneehd The

1779, by Vancouver in 1794, and often subsequently by whalers.
In 1819 missionaries arrived, and found that idolatry had been
already abolished, and other hanges offected by tho king. Afer
this period there was & rapid chango in almost all the habits of
1ifo of the natives, and they soon became * tho most civilised of
“ the Pacific Islanders.” One of my informants, Mr, Coan, who
was boen o theinlaids, remarks that the natives have undergun
agreater chango in their babits of life in the course of fifty years
than Englishman during o thousaud years. From information
BSeeived. from Bishop Sialey, it dom ot sppesr that the
changed

poorer classes have ever much their diet, although
‘many new kinds of fruit have been introduced, and the sugar-
cane js 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, I 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 mmh, 1851, p. 277. Ruschen-

Last
X 2010, . 318

History of I oo,
Talands,' 1843, p. 400407 nm..y oted
g e orige Hound. e Worldy 1843,
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Lastly, Mr. Mmlm“htmln'mddegnded
on the castern side

also the
and fovor when on the plains; and they dio if they attempt to
‘pass the wholo year Lhnrs.

Wo thus see that many of the wilder races of man are apt to
bt gk e i subjected to changed conditions
or habits of h!n, and not exclusively from being transported to
a new climate, Mere alterations in habits, which do not appear

never yet survived long, when removed from their mative

country.

Tessened fertility from changed conditions, as in tho caso of the
Tasmanians, Maories, Sandwich Islanders, and apparently the
Australians, is still moro interesting than their liability to
ilhealth aod death; for even o slight degree of infrtiity,
Wmhmet.l with those ﬂhﬂr canses which tend to check the

extine diminution of fertility in
some cases by the profligacy of the women (as until lately with
the Tahitians), but Mr. Fenton has shewn explanation

by no means suffices with the New Zealanders, nor does it with
the

In the paper above quoted, Mr. Macnamara gives reasons for
believing that the inbabitants of districts subject to malaria are
apt to be sterile; but this cannot apply in several of the above
cases, Some writers have suggested that the aborigines of
islands havo suflered in forlity and health from long eontinud

ol 1,7 978, Towe the ommeum of _of the sbove-nasmed works. 'L have
The dovkca yoars o Gkt indpos of _coltiad the ssases for “fosd,
M. Coan,a the request of Dr. You- have seen two widely different num-
mans Yech and in ot bers given.

cases I have compared the Youmans % +The Indian Medical Gazette,
figures with those given in several Nov. 1, 1871, p. 240.
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inter-breeding; but in the above cases infertility has coincided
100 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 thewl]eﬂaouo{mhrbmedmg
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
ot they seem not to have suffered in fertility. <
A much more probable view is suggested by the analogy of
lower animals, The reproductive system can be shewn to be
mpﬁhum an extraordinary degres (though why we know
20t) fo changed conditions of life; and this susceptibility leads
both 1o beneficial and o evil results. A large collection of facts
on this subject is given in chap. xviil. of vol. ii. of my * Variation
of Animals and Plants under Domestication, I can here give only
the bricfest abstract; and every one interested in the subject

Tealth, vigour and fertility of most or all organic bei
whilst other changes are known to render o large number of
animals storile. Ono of the most fumiliar cases, is that of tamed
elephants not breeding in India; though they often broed in
Ava, where tho fomales are allowed to roam about the forests fo
conditions.

The caso of various American monkeys, both sexes of which
have been kept for mnyymwgutharmthuruwnmntm-,
and yet have very rarely or never bred, is a more aj

stance, because

strange as

our domesticated animals have become more fertile than they
v-nhuma of pature; and some of them can resist the
diti ity Certain

groups of animals are much more liable than others to be
affeoted by captivity ; and generally all the species of the same
group are affected in the same manmer. But sometimes a single
species in a group is rendered sterile, whilst the othors aro not

50; on the other hand, a single species may retain its fertility
o the cloe relatguabipof the  Stlad, Dr. Mitchell, Edinburgh

Norfulk lslanders, see ournal,” March to June,

wt Vasiate of Vieo-Bepa Lifs®

mLLleTy pdlo. For am.., e rn:’z.. ridence on this besd,

oo Marshall’ 187: \ ]

ue. r-mw"“’ S’P' anin.In
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whllltmtofthnoﬁlmbﬂmbxud. Tha males and females

when confined, or when allowed to live almost,
hnnm quite freo, in their nativo country, never unite;

mhmlpl.npmdnm-mnﬁmhthw&m ina state
of nature; and as bearing on the above cases of man, it is

suscoptibility of
reproductive system to changed conditions of life, and cm it
holds good with our nearest allies, the , I can
hardly doubt that it applies toman in his primeval state. Hence
if savages of any race are induced suddenly to change their

cause, 88 do tho clephant and hunting-leopard in Indis, many
monkeys in America, and  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, s seems o bo 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 tho latter sometimes suffer in health (for instance
Enropean dogs in India), yet they aro rarely rendered sterile,
thongh o fow i ostances Dave boe cordad” The

immunity of civilised races and animals
probably due to their having been subjected fo a greater me.,

crossed offspring from the Tahitians and English, when settled
in Piteairn Island, increased so rapidly that the island was soon

cairn Jsland in1859, they numbered in January 1868, 300 souls:
# *Variation of Animals” &o., vol. ii., p 16.
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the males and fomales being in exactly equal numbers. What a
contrast dn-lhﬁmaupmt.iththﬂclthnl‘m‘n.ilm;
the Norfolk Islanders increased in only twelve and a half years
from 194 to 800; whereas the Tasmanians decreasd during
years from 120 to 46, of which latter number only ten
children.*

were

So again in the interval between the census of 1866 and 1872
the natives of full blood in the Sandwich Islands decreased by
8081, whilst the half-castes, who are believed to bo healthier, in-

by 847; but I do not know whether tho latter number
includes the offspring 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
a5 the inroad of a conquering tribe, to desert their homes and
1o 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 chock to wild men, when brought into contact
with civilisation, surviving to form a civilised race, is the same,
namely, sterility from changed conditions of lfe.

Finally, although the gradual decrease and ultimato extinetion
of the races of man is a highly complex problem, depending on
many causes which differ in different places and at different
times; it is the sume problem as that presented by the extine-
tion of one of the higher animals—of the fossil horse, for in-
stance, which dissppeared from South America, soon afterwards

‘manner of action, it ought not to be so to our reason, as long as
we keep steadily in mind that the increase of each species and
each race is constantly checked in various ways; so that if any
now check, even a slight one, be superadded, the Tace will surely
in number; and decreasing numbers will sooner or
# These detalls are taken from May 20th, 1863, The following
The Mutineers of the “ Bounty,”* statements about the Sandwich Is-
Lady Belcher, 1870; and from landers are from the *Honrluly
« 4 o be Gazette,' and from Mr,
printed by the House of Commons,

f Charles Darwin Online




192 The Descent of Man. Pasr L

later lead to extinction; the end, in most cases, being promptly
detormined by the inroads of conquering tribes,

vnlh'ibm«mq/tlukamv‘lan. ~In some cases the
distinet races has led to the formation of a new race.

differ widely in sppearance,
itlo-trom Jows, who belong to the Semitio stook, snd
quite another language, has been accounted for by Broca,®
; .

fixed and made uniform by mrshll selection® in the course of
-fawganm-ntwnu.wem-y infer that the free intercrossing of &
yus mixture long

heterogeneous uring a would supply the
laco o seleckion, and ovarsomse any lendency o rovaain; s0
race would ulti

wnmgmmmmmqmmnfmm

rejected ly
oolmndnoal.mm of whom must have long inhabited their

e Annmplos # Pllas, ¢ Act. Acad. St. Peters-
¢ Anthropolog. Review,’ Jan. hnr(.'.li'I:Oy,]‘nﬂ.pu. He was

of Animals and
m..u i TH BT T Ihphn,‘ 1650, vl i . 348, ke
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present homes, does not coincide with corresponding differences
of climate. Some little weight may be given to such cases as
that of the Dutoh families, who, as we hear on excellent autho-

‘may likewise o ppear-
nco  various purts of the world of gipses uud Jovs, though
the wniformity of the latter has been somewhat exaggerated ®
A very damp or & very dry atmosphero has beon supposed to bo
‘moro influential in modifying the colour of tho skin than mere
heat; but as D'Orbigny in South America, and Livingstone in
Africa, arrived at diametrically opposite conclusions with
10 dampness and dryness, any conclusion on this head must bo
a8 very doubtful=

Various facts, which I have given clsewhere, prove that the

colonr of the skin and hair is sometimes carrelated in o surpris-

‘native countrios, during a long series of generations,

found that this same idea had long ago ocourred
toDr, Wells® It has long been known that negroes, and even
‘mulattoes, are almost completely exempt from the yellow ove,
& destructivo in tropical America” They likewiso escape to
large extent the fatal intermittent fovers, that
Jeast 2600 miles of the shores of Africa, and which -m.uy
‘eanse one-fifth of the white settlers to dic, and another
return home invalided.* Thmlmmnmtymlhnmuemlh
be partly inherent, depending on somo unknown peculiarity of
constitution, and partly the result of acclimatisation. Pouchet®

 Sir Andrew Smith, 15 quoted the Historical Sketch (p. i) to my
by Kvox, ¢ Races 1850, p. *Origin of et ¥

of colour correlated with constitu-

4 Soe Do Quatrefiges on this tional peculiarities are given in my

head, *Revuo “des Cours Sclenti- ¢ Variation of Animals under Do-

per_ vead before ! 1840, p. 353,
Il Bee. 127613, and publihed # *The Plarality of the Human
b Boys in 1818, Thavo giren  Race” (tramlat), 1084, . 60.

o
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states that the negro regiments Mwﬁl&)ndlnln\i
bumwdfmnmvieuvynfw the Mexican war,
escaped the yullall—ln-rﬂmmt equally with the negroes origin-

ally brought from various parts of Africa and acoustomed to the
climstoof the Wee Indies. That sodlimatimtion pays » pari,
many cases in which havo

is Tnegroes
wmmbhmm:mhmmhmmfwm time
in a colder climate.” ‘The naturo of the climate under which the

was
whmt.hayhdwmn. ‘With the negro the immunity, s far as
B ta the Tesult f S hmetiaetio ot ey ditiag o
prodigious of time; for the aborigines of tropical America
who have resided there from time immemorial, are not exempt

there aro districts in Northern Africa which the native inhabit-
ants are compelled annvally to leave, though the negroes can
remain with safoty.

That the immunity of the nogro is in any degree correlated
with the colour of his skin s a mero conjecturo: it may be
correlated with some differenco in his blood, nervous system, or

from some connection apparently existing between complexion
and a tendency to consumption, the conjecture scomed to me
: i o £

nof with but little
suceess® fo ascertain how far it holds good. The late Dr.
"Qu.u‘ﬁ;u,'lnn(ﬁl’ﬁﬁu “ is some limited degree of relation
Humaine, 1861, p. 205.  between th colour of the races of
‘l-mdnﬂ-hmmﬂmvm- “ man and the climate i
lat vol . 1863, . 134 Tiviog- 1 them; the fllowing. investiza-
stone givs smalogons cues f b % tion teeme worth, cnserstioe.
“Tra amsely, whether there o g2y 15-

K h the lua Lot & lntlo- in_Europeans between the
mr...m.'ﬂ. “colour of their hair, and their
of the Mldld “ liability thadluu- of tropical

« similar
4 gt by The ey sodind gomries
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Daniell, who had long lived on the West Coast of Africa told me
Mhdﬂmhhminmymnhrdnmn_ He was himself
unusually fair, and had withstood the climate in & wonderful
manner. Whhaﬂmnmvedn:boyﬂn“mm,maldmd
experienced negro chief predicted from his appearance that this
would mm case. Dr. Nicholson, of Antigua, aftez having
attended to this subject, writes to me that he does not think that
dark-coloured Europeans escape the yn!]ow-lnm more than
those that are thmlonred Mr. M. Harris altogether
denies that Europeans with dark lmr withmnd @ hot climate
Detter than other men : on the contrary, experience has tanght
hmhmnhnglnlmmnufmm{orummon the coast of
Africa, to choose those with red . As far, therefore, as
theso slight

indieations go,
shad, Hlackem has oo
darker individuals having survived beter during long exposure

hnrpemnh'mtlummlm,wmchbnmnmd
Nmtm‘ll'h.\hlﬂn,ﬂmnm ijure a black one at all ; and, as
o adds, this 8 not do fo abit n the individual, for children

anly six or cight months old are often carricd about naked, and

are not affected.
his

2 men, of all the m
“ from malari

eo
i n-m wonld e of igh
fﬁm indicating one means
‘bywhich a race of men inhabiting

have been assured by o medical man, that
same years ago during each summer, but not during the winter,
hands became marked with light brown patches, like,

ol h'lul&-vh' J
1666, p. xx, D, . Sharpe alo o
with' respect 10 Todia (. Man & Spe-
il Cration,” ms. 2 s,
medic

“nl nﬂi icers m-l me-n- with
© light hair and florid complexions
# saffer less from diseases of tropical
“ countries than persons with dark
“hair and sallow  complexions;
“and, 50 far o 1 know, there aj
“ pear to be good grounds for this
“remark.” On_the other hand,
Mr. Heddle, of Sierra Leons % who
 has had more clerks killed under
“him than any other man,” by the
climate of tho West Africin Coast
Reade, ¢ African Sketch Book,”
vol ii. p. 532), holds a directly
oppasite view, as does Capt. Burton.

¢ Man a Special Creation, 1873,
pg

02
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uwm«mmﬂ- and that these patches were

affected by sun-burning, whilst the white parts of his nhu
have on several

saving of tho skin from being thus burnt is of sufficient impor-
tanco to account for a dark tint having been gradually acquired
by Tan throngh nataral seleotion, ¥ am unable o judge. If 1t
be 50, wo should have to assumo that the natives of tropical
America_have lived thero for o much shorter time than the
negmes in Afen,ar tho Papuans in tho aafbern pars of the
Malay archipolago, just as have

resided in Indin for mmmmwmm
the central and southern parts of

Although with our present howhdguwu cannot scconnt 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 quite ignore the latter agency, for thers is good
reason to believo that some inberited effect is thus produced.

We have seen in the second
affect the development
and that tho cffects are tted. Thus, as is generally
admitted, the Enmpem settlers in the United States undergo
slight but

Bernys that during the late 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
mmhholmgfnrtbom every way. Thero is, also, a con-
siderable body of eviden
the house-slaves of the third generation present a markedly
different appearance from the field-slaves.**

setled n Georgia have sequired in

Variation of Animals
Plaots under Domestication,” vnl i,

o Quatrefages
( Rovue, das Cours Sclontifquess
Oct. 10, 1808, p. 724) on the lects
of residence in and Arabis,

the course of two tions
jrlsgotygbobin s o i
forms mo that the Quichuss in the
Andes vary grealy fn clour, sc-
coring 1o the p-mw. of thevale

'u":""&‘-um.-' < Unité
f”s.,u.' Hamaine, 1m, s, p. m;
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time. The Esquimaux live exclusively on animal food ; they ave
clothed in thick fur, and are exposed to intense cold and to

prolonged durkness; yet they do not differ in any extreme
degree from the m!nb)mnw of Southern China, who live entirely
on vegotablo food, and are exposed almost naked to & hot, glaring
climate. The unclothed Fuegians live on the marine produc-
tions of their inhospitable shores; the Botocudos of Brazil
wmder about the hot forests of the interior and live chiefly on

egetable productions ; yet these tribes resemble each other so
eloluly that the Fuegians on board the “ Beagle ” were mistaken

y some Brazilians for Botocudos. The Botocudos again, as
weu as the other inhabitants of tropical America, are wholly
different from the Negroes who inbabit the opposite shores of
the Atlantic, are exposed to a nearly similar climate, and follow
nearly tlm same habits of life.

Nor ices between the races of man be accounted.
for by ﬂ‘le inherited effects of the increased or decreased use of
parts, except to a quite insignificant dogree. Men who habitu-
ally live in canocs, may have their logs somewhat stunted;
those who inhabit lofty regions may have their chests enlarged ;
and thoso who constantly use certain sense-organs By h“e u:e
cavities in which they are lodged somewhat i
their features consequently a little modified. th uvﬂmd
zations, the reduced size of the jaws from lessencd 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® Tncreased 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.

Tastly, tho 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
ﬂdﬂ Thewlomo[thashnmdhnrmphmymmhud as

with its colour in the Mandans of
N Amnu"'rbewlmdmof the skin, and the odour

€ Ses Prof, SchasiTbausen, trans-  ** Mr. Cat
iat. in ¢ Authropological Review, can Indians, 3rd edit, ma,mL 1,
Oct. 1668, p. 429. P. 49) that in the whole tribe of
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emitted by it, are some. With the
breeds of sheep the mumber of hairs withina given space and the
number of the excretory pores are related.® ‘may judge
from the our modifica-

whether slight individual differences, to which man is emi-
nently liable, may not have been preserved and
during o long series of generations through natural selection.
Bntlwmvamntonmmthy the objection that beneficial
variations alone can be thus preserved; and as far as we are
enabled to judge, llﬂwngh nlw\yl liable to err on this head, none
of the differences between the Taces of man are of any direct or
npoehl service to hlln. The intellectual and moral or social
st of conrse be excepted from this remark. The great
vlrllbmty of all the external differences between the races of man,
indicates that they cannot be of much importance; for
if impm-hni they would la'ng ago havo been cither fixed and
preserved, or eliminated. this respect man resembles those
forms, called by nnhunh!'s ‘protean or polymorphic, wm have
remained extremely variable, owing, as it scems, to such
tions being of an indlﬂarminﬂunndhthﬂlrhlvhmthﬂs
escaped the action of natural selection.
We havo thus far boen bafled in all our attempts to account
for

duals aro contimualy born with, for instance, heads @ little
wer, and with noses o littlo longer or shorter,
5 Getf ditcoioes might becomd fixed and uniform, if the

the Mandans, about one in ten or fine and so
twelve of the members, of allagess  * On ) o the aiin,
and both sexes, have bri jphee,’ tom.
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unknown agencies which induced them were to act in & more

ulmﬂon can be indicated with scientific precision; but it canbe
shewn that it wonld be an inexplicable fact if man had not been
modified by this agency, whmh lppmn to hnvn acted powerfully
on’ innumerable animals. can furthe -hnn that tho

mbutweenthsrwuofmn,uin ir, hairiness,
form of features, &c., are of a kind which ml;hﬁ “have been
expected to como under the influence of sexual selection, Butin
onder to treat this subjoot properly, I havo found it necessary to
pass the whole animal kingdom in review. I have thercfore
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 tho chapters in this First Part.

Note 0x TuR ResmraNces axp DIFFERENCES IN THE STRUCTURE
> ‘mur. Devetorays e 7is Basty 1% Max avp Avs e
Prormson Huxue, F.RS.

“Tho controversy respecting the nature and the extent of the differ-
ences in tho structure of the brain in man and the apes, which arose
yatmmmm:l,thwgh the subj
in st prosen, totally diflerent. rom what it was
iginally i th singular
city, &hmthcbmnnrdlthu:rl,evmthawﬂﬂs-hm
of man, in the absenc structures as the
for b of the cerebral hemispheres, with tho posteror corm

and the hippocampus minor, contained in L4

But tho tru three structures in question are

i 0 e s o bramas Iratosof o betho s Sl Eoth 4 b haritas
o otll the Primates G we me:a the lmm) fo havo fhese parts
welldevelopod, standsst prescat on  basi us any proporition
wpmhw anatomy, Mareover, i is o ndmhml o of the
h ofanatomia who,of It ycar, bavo paid epel afatientionto
the arman; ent sulei anc wi nppear m
surfuoe, o tho cerobrl ﬂmusphum i mas und tho higher sy

mmym the very saume patters in him, aa in thor.,
Every priucipal gyrus e chimpanzec’s bran is clearly
‘reprosented in that of a man, so that th ology which fo
the one
gpinion. Eom
cerebral :on'oluum of ‘man asd apos; and 'Irl'ql-q

my learned certainly not to dnnmmh the the

 ¢Dio Grosshirn-Windungen des Measchen; *Abhandlugen der K.
Bayerischen Ahdmh,' M x., 1868.
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differonces bet and men in this I fo make

ctation from him, i ey .

“That the apes, and especially the orung, chimpanzes and gorilla,
o man in their

“ como very closo . wonch nearer than toany

 ofhor untaal 10 8 Well known fach, dnputoc by mobody. Looking ot

 tho matior from the point of view of organisation alone, no one probably

“ would over havo disputed the view of Linnaus, that man bo
asn at tho I and

- their organs, 5o close an affinif

“ mostoxact anatomical fn il b i o o

“ ‘which reully exist. So it i8 with tho brains. Th

* brains of man, tho the gorilla, in spito of all

“he w como very closo to one

derfully eloso similarity botween the chim in
‘oven to detale o tho srangemmont o the gyr and sale of the cercbral
hemispheres.  Nor, tarning to tho differonces between tho ot
ho highest s wnd that of 1, s thero iy serious queation ua to
the nature and extent of theso differencos. 1t is admitted that the man's
cercbral hemi and relatively

™ «Convolutions of the Human Cerebrum Topographically Considered,
1866, p. 12,
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Rolleston, Mr. Marshall, M. Broca and Professor Turner.
mdﬂnndlwdpwmm-nnl;ptﬁohm'n #
the brain just described,
mmmmnmwmummmmmwh-d
‘4 the chuplte sbeencs of tho fnt emecting convoiution and
second, as essentially characteristic i
S o hi sl i bynommxu_uy-ppl Inonly one
i e e
ex
g canvolnion T s e, 3 Chak 1t 1 Bk bt P
» at ety I majorty of the briasof thisanimal which ave, vy
o hi time, been gured or doseribed. o suporfial poition of the
g]nmmlum isevidently less frequent, and has as yet,
“ xwm in tho brain (A) i tis commani
ha.nhphuu, e, which provious owavcnhnnmﬁn«lbl;ﬂluu
e e o presence of the temporo-occipital, m"?.'::'m’,,...
, sulcus & mark of distinction bm.umm;hn-p.md
man, the value of such  distinctive chamoter bo
doubtful by of the brain in tho Tn fact
ghile the temporvoocipitl is ane of tho most constant of. sule in
or never
ot New Wenkd ape T e e e o
rudiment ithecia ** and more or less obliterated by bridging
A character which is iable within the limits of o s

n onomic value.
Tt is further established, that the degneeof metry of the convolu-
man b

case
(‘Londre

E ﬂnmullut heal human
5 m‘udu. hlgutdllmpnlee mm:’h‘my
o e
Mareover, thero s one circumstance in which the orang's and chim-
panzee’s bralns rescmblo man's, but in which they differ from tho lower
R two
lnvhwo!uu-o twhldunot hesitate in this year 1874, to repeat
‘aud insiat upon tho proposition which I enuncia n 1863,/
et e g i ron oy

ote more espcially on the ™ Flower On tha Auatamy of

- ssavolutions a in Pk ! < Procedings of
Plvu-d.lpp e ical Society,’ 1862.

tha Royal Sociely of Ediaburgh, % +Sas PlaceIn Nature:p. 103,
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g, is espevially dovelopment
e i e 1730 B sproindion ' e Leain, s

n those rhch aro commonly sapposed
w Ihhbmily in n'.herlupy:vtl, it

2

Boir-lhnmuetmoflhe-dnnhmlnhmneem-d.lhm.lbovery

lhhmnnt
m".dmnm tho

such fundamen!
Ihauhey do exist. the eont

On trary,
in the dovelopment of the braia 1 ol
e statement

m-n vt .no
§ ‘which 1‘,..£ n 1668,

 whick iy be e by the
full
gt

thulbnnlsﬁ

fundamental
dwmnm(nmdunlnpmmutmnw ins of apes and that of man—

cousisting in this;

it ot

ipes, the sulei which first make
visible on the

Wﬂrn‘ rion of the cerebral hemi-
ﬁ:ﬁﬁm‘nmnmmmm ‘ulel i bocome visiblo

iy

o - 89), and tho othe of » human fetus ut the 220d.or 28 wook
tion, in which Gratiolet notes that tho insula was

t that novertheloss * des incisures shment Jo lobo aniriour
peu profonde indiquo n séparation du lobo oceipital, tres:

covered,
*uno

%0 4 Chex tous los singes, Ies i
& postiricars s développent s re-
“ miers ; Iu plis  antérieurs
“ s tard,

S verithes ccipiale ot 12 y.rum.
“sont-elles relativement t:

freuiun THomme priseate

jon_remarquable quant

‘il‘poqu o riparie 40 plis

frontaus, qui sont les iers

ués; mais 1o développement

"unl R T Pesatal sovisags

u'. t rapport & son

“volum mémes lois que dans
1 s Gt

s les s ctdipans do Vidom

et des m,' B 99, Tab, v,

“Mémoire

igure,
% iv. fig, 8), shews the fissure of

un-

and of the
sulci, plaioly Ne
M. Alix, in his *Notice sur les
{raraux enths ues de
let * (Mém. do &'

pologie de Paris? 1668, pogs 323,
writes thus :  Gratiolet a eu eatre
les g I eervesa d'en fotus do
“ Gibbon, singe éminemment su-
“ périeur, et tellement rapproché de
«Porang que des asturaliste trie-
“ compétents Vont Tangé parmi les
« anthropaides. M. Huxley, par ex-
“ emple, wh sur ce point,

“ Eh bien, 'est sur lo corveau d'an
“ fatus do Gibbon que Graticlet a

tom-
développees
ke

‘v
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‘viow that man bas been evolved from somo ape-like form ; though thero
munmumnmrmwl:..mmymmm.m:m

wy Primates ving,
on Bacr tavght n-zhdlnmmrynsu.ht,lnthl course of their
of the greater
them within the nmu of thmbLm]y,(n and qmu- and he
proved, ot the sume time, that velopmental, stago of o higher
Raaal 'l prociscly s nmlhx to the /adlt congition of any lowe anial,
[tia quit corret to say that a frog passes through the condition of &
uch un at 0n period of 1 ifo tho tadiolo haa all tho chae
raclos of i faby and, f 1t went no farther, would havo.to bo groupad
o "But it is equally truo that a tadpolo is very different
from any known fish.

wn
In like manner, the brain of a human futus, st u:a fifth month, may
correctly bo_ nnl 1o be, not onl ﬂ!u hmg of an ape, but that of an

; for
great. pwk‘rlullﬂbatu‘ S i e e e B and the
calearine, "characteristics fou

thecine Brimatn But itis eqn:llA true, a8 Gratolt

f s kesome of mlcl the-nterimh-lrouhoamﬂnrn{ma
ral he heres, or none at all, undoubtedly, so far as it goes,
uﬂnd- fair uv)da.-nw in favour of Gratiolet's by that” the

poserior e foro the anterior, in tho brains
& But, R by 20 means follows,thatho rulo which may hold
for the Platyrhini extends to the Catarhin,
hatever respeting tho devclopment of tho b, in the
Cywmorpha; and, 1 regards the 4 a, ot o
et ot b Gibbon, nect birth already reforred .
At the moment

present ia not & shadow of evidenco to shey
it th suli of 8 chimpaniec', oF rang's, e s

Gnﬂnlno \uhlxpmﬁumﬂ: the aphorism. “11 est dangerenx
mur:u-ld mpnm"plhrhmmh-uﬁn-

between men and spes, in tho s ok e
doubt, tho excellent author of one of the most remarkablo contributions
1o the just un, g of the over been

pérsons incompetent 4
i, e 5ot o s of e

l’cnn-pl-.u.l»uham isme et l'origine de I'Homme.
in his terrible pamphlet ‘Le Dar- |s73 4y
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SEXUAL SELECTION.
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CHAPTER VIIL
PRINCIPLES OF SEXUAL SELECTION.

Seondazy sesmal P:‘hmn—&:-‘:‘l. Maner of
cess. les—] -The alone through
sexual selection— of the m.x...m.qu of the male—
Chce exerted by the female—Sexval com mpaed with matura selection
[uheritance, af periods of fe, at corres) ling seasons
of the year, and um—mmm Jodossy ]
tanco—Couses why ano sex und  the young are ot modified
Ihmugl;uxnl seloction—Supplement on the proportiousl numbers of
the two sexes throughout the o aaimal Kinglom—The proportion of the
sexes in relation to natural sel

lndibﬂlmﬂllprhnnqse characters. Bntﬁu-nu
often differ in what Hunter has called sexual charac-

ters, which are not directly connected with the act of reprodric-
‘tion ; for instance, the male possesses certain organs of sense or

of prehension for
‘holding her securely. Thmahﬁarmutmﬂmldydxvnnﬁad
kinds, graduate into thoso which aro commonly ranked as
primary, and in some cases can hardly bo distinguished from
them; we sce instances of this in the complex nppend.lgnnm
Unless

qxn{hnbdommmmdemm

the term * primary mumrepmdnnuwghndx .nsmm!y
possible to decide which onght to be called primary and which
The fem the male in having organs for the

, w«mmdmmmumm
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Mdmmdthalhdmﬂuho!mmm

male mvvidedwith

@ special apparatus for collecting and carrying pol their
ovipositor is modified into a sting for the duﬂemn of ihe larvee
and the community. Many similar cases could be given, but
they do not here concern us. There are, howover, other sexual
differences quite unconnected with the primary reproductive
organs, and it with is these that we are mare especially concerned
—such as the greater size, strength, lnd]'mwlydﬁnmlh
his weapons of offence or means of defence against rivals, his
gaudy colouring and various ornaments, his power of song, and
other such characters,

Besides the primary and secondary sexual differences, such as
the foregoing, the males and females of some animals differ in
structures related to different habits of life, and not at all, or
only indirectly, to the reproductive functions. Thus the females
of certain flies (Culicidm and Tabanidw) are blood-suckers,
whilst tho mAIa, living on flowers, have mouths destitute of
‘mandibles.' - The males of certain moths and of some crustaceans
(mg‘ Tnnnh) luvn imperleot, closed mouths, and cannot feed.

of certain Cirripedes live like e]uphyhc
phnh cither on um potitosh; hermaphrodite form,
duhtnteo!lmoud:mdol’mhanﬂehmh ln'.lmemma
the male which has been modified, and has lost certain important
organs, which the females possess. Inmhnuuitithnkmale

the
dmh'undumlymtlnd"hmfroml)r Buller®

estwood, ¢ n.z Spenee, ¢ Introduc-
MnLﬂ.!mk b 'l'er tion to Entomology,' vol. iii. 1826,
309.
ioned below, T s Indabied b Foks p“BhﬁdﬂnH‘nd, 1872,
Mller, 06,

win Online
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that the male uses his strong beak in chisclling the larve 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
structure between tho sexes are moro or less directly connocted
with the propagation of the species : thus a female, which has to
nourish o multitude of ova, requires more food than tho male,
it -

might safely lose her organs for fiying, swimming, or walking,
gradually acquired habits which rendered such powers

however, here concerned only with sexual seloction.
on the advantago which certain individuals have

=
ih

T
i

{
i
i
if
i
§§
i
Bl
51

wo 10 doubt been modified through natural selection, and
by inheritance limited to one and the samo sex. So again th
primary sexual organs, and those for nourishing or protecting the
young, come under the ivie which

£5
P
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like & rasp, and with his they cofl zound and permanently hold
the females.
‘When the two sexes follow exactly thﬂ same habits of ]xie and

of theso is indispensable to the male for finding the fomale ; but
in the vast majority of cases, they serve only fo give ona malo
an advantage over another, for with sufficient time, the less well-
r i s e e L e
judging from the structure of the female, they would be in all
other respects equally well adapted for their odinary habits of
life. _Sinoe in such cases the males have acquired their present
structure, not from being better fitted fo survive in the struggle
for cxistence, but from having gained an advantage over other
males, and from having transmitted this advantago to their male
offspting alone, sexual selection must Lero have come into action.
It was the importance of this distinction which led me to
designate this form of selection as Sexual Selection. So again,
if the chief service rendered to the male by his prehensile organs
is to prevent the escape of the female before the arrival 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 impossiblo to distinguish between the
effects of natural and sexual selection. Whole chapters could
bo filled with details on the differences between thesexes in their
sensory, locomotive, and prehensile organs. s, however, these
structures are not Tmore interosting than others adapted for the
‘purposes of lifo I shall pass them over almost entirely,

giving only @ fow instances each

pons of offence and. the means of defence of tho males e
fghting with a0 driving away their rivals—their conrags and

pugancty—theis arious

M. Perrier advances this case
(‘Ram entifique,’ Feb. 1, 1873,
P. 863) as one fatal to the belief in

sexual” selection, inasmuch as he
supposes that 1 attribute all the
differences between the sexes to
oo elctin, Ths i disinguihe
naturalist, therefore, like so
Sihas renchsen has 0ot taken the
trouble to understand even the first

rinciples of sexual selection. An
Logich insists e

eir contrivances for pro-

claspers of certain male animals
e T e s developed
through the choice of the female!
Had 1not met with this remark,
should ot have thought it possible
for any one o bave read his chapter

and to have imagined that 1 main-
tain that the choice of the female
had any thing to do with the d
‘ment of the prehensile organs in

male,
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ducing voesl or instramental musio—and their glands for

cmitting odours, most of these latter structures serving only to
allure or excito the fomale. It is clear that theso characters are
the result of sexual and not of ordinary selection, since

unornamented, or
Rt 2 %o and I lonving &-zeroos ‘progeny, but for
the presence of better endowed males. We may infor that this
would be the case, because the females, which are unarmed and
unornamented, are able to survive and procreato their kind.
sexual characters of the kind just referred to, will m
fully discussed in the following chapters, as being in man
respects interesting, but especially as depending on the ‘nll
duuou and rivalry of the individuals of cither sex, When we
mmdunghnngfntﬂmmo{(hof-mh or
several male birds displaying their gorgeous plumage, and
strange antics before an assembled body of females, we
cannot doubt that, though led by instinet, they know what they
aro about, and consciously exert their mental and bodily powers.
Just as man ean improve the breed of his game-cocks by the
selection of those birds which are victorious in the cockpit, so it
that the strongest and most vigorous males, or those
provided with tho best weapons, have prevailed under nature,
and have led to the improvement of the natural breed or species.
A slight degree of variability leading to somo advantage, how-
ever slight, in reiterated deadly contests would suffice for the
wark of sexual sclection; and it is certain that secondary sexual
charncters aro eminently variable. Just s man can give beauty,
neconding to his standard of taste, to his male poultry, or more
strictly can modify the besuty originally acquired by the parent
&pecies, can give to the Sebright bantam & new and elegant
plumage, an erect and peculiar carriage—so it appears that
female birds in a state of nature, have by & long selection of the
more attractive males, added to their beauty or other attractive
qualities. No doubt this implies powers of discrimination and
. taste on the part of the female which will at first appear
extremely impmbnhle, but by the facts to be adduced here-
after, T hopo to be able to shew that the fomales actually
have theso powers. When, however, it is said that the lower
animals have  sense of beauty, it must not be supposed that
such sense is comparablo with that of a cultivated man, with his
and complex associated idess. A more just com-
parison would be between the taste for the beautiful in animals,
and that in tho lowest savages, who admire and deck themselves
with any brilliant, glittering, or eurious ol
From onr on several points, the precise mnc in
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which sexual selection acts is somewhat uncertain. Neverthe-
less if those naturalists who already beliove in the mutability of
species, vmmdtbohlloﬁngehphn they will, T think, agree

‘with me, that sexual selection an part in
the history of the et Tt is certain that amongst
almost all animals thero is & the males for the

‘possession of the female, This fact is 5o notorious that it wonld
be superfluous to give instances, Hence tho females have the
‘opportunity of selecting one out of several males, on the suppo-
sition that' their mental capacity suffices for the exertion of o
choice. In many eases spocial circumstances tend to make the

£
HirH
Ez

female. by Mr. Jonner Weir, that the bird-
eatchers assert that this is invariably the case with the nightin-
fnlo and blackeap, and with respect 0 tho Iater ho can. himaelt

confirm the staf
W2 D-vﬂlmio(nnghmnhnbmm the alit, during the
last forty years, of catehing our migratory birds on their first
Attival; ot e i tevar Ko the Saneiss of i spoclés 1o
arrive beforo thoir malos. During one spring ho shot thirty-nine
males of Ray's wagtail (Budytes Raii) lfors o faw a singlo
female. Mr. Gould has ascertained dissection of those
smipes which arrive the nnnmumwumq that the males come
before the females. And the like holds good with most of the
migratory birds of the United States® Tho majority of the male
fulmon i our siver, on coming up from tho se,aro eady to
before the females. So it appears to bo with frogs and

hrorsd Throughout the great class of insects the males almast

The Complete Work of Charles Darwin Online



Caar, VIIL Sexual Selection. 213

would tend to inherit similar instinets and constitutions. It
must be borno 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 the year. On the whole there can be no doubt
that with almost all animals, in which the sexes are separate,
there is o 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 fomales, leave o greater
number of offspring to inherit their superiority than their
‘beaten and less attructive rivals. Unless this result does follow,
the characters which give to certain males an advantage over
others, could not be perfected and augmented through sexual
selection. When the sexes exist in exactly equal numbers, the

‘males will (except where polygamy prevails),
ultimately find females, and leave as many offspring, us 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 wero to the females as two to one, or us hree to two, or
coven in o somewhat lower ratio, the whole affair would be
nmpla for the better-armed or more attractive males would

the largest number of offspring. But after investigating,
lll’nnpo-lble,dus numerical proportion of the sexes, T do not
believo that any great inequality in number commonly exists.
In most cases sexual selection appears to have been effective in
the following.

manner.
Lot us take any species, a bird for instance, and divide the
females inhabiting a district into two equal bodies, the onc
consisting of the more vigorous and better-nourished individuals,
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,
mhl carefully attended to the habits of birds during many
There can also be no doubt that the most vigorous,
batrnunrm-ed 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
* Here is excellent evidence on an experienced ornithologist. Mr.
18 character of the offspring from  J. A. Allen, in speaking (* Mammals
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fomale; tho strongest, nd with some spocies the st armod of
malcs, drive away tho weaker ; and the former would then

unito with the more nourished fomales, be-
cause they aro tho first to breed.! Such vigorous pairs would
a larger number of g than the rofard

and Jess pomm ‘males, supposing
eq\ullnd lllthﬂ!l'lnhdfnlddinlhn
successive generations, to the size, strength and courage of the
‘males, or to improve their weapons.

But in very many cases the aice oy conquer their rivals,
do not obtain possession of the lnmnlu, independently of the
choice of the latter. The
50 sim) hm
females are most excited by, or pref
ornamented males, or those which are the best songsters, or pl
the best antics; but it is obviously probable that (hcy would
at the same time prefer the more vigorous and hve[y ‘males, and
this has in some cases been by actual ion.*
‘Thus the more vigorous females, which are the first to breed, will
have the choice of many males; and though they may not always
select the strongest or best armed, they will select those which
are vigorous and well armed, and in other respects the most at-
tractive. Both sexes, therefore, of such early pairs would as above
explained, have an advantage over others in rearing offspring; md
this apparently has sufficed during a long course of
to add ot only to the strength and ﬂghhng powers of the m.las,
but likewise to their various ornaments or other attractions.

lnthswnmlndmunhmumofﬂnmﬂuu]mmg
particular females, it is plain that those which were the most
vigorous and had conquered others, would have the freest
choice ; and it is almost certain that they would select vigorous
08 well as attractive females. Such pairs would have an advan-

o to those l—nl-b-'il:.h are the

st to em: each

oy i nmklm‘—uuy,

ndung den Darwin'schen Lehre

aaf Bieneny * Verh, d. V. Jnlu‘
xix, p. 45,

m)una l.mhmd., "
.

Bicideatal destruction of the sm,
" ny-n. me these “are found to

«smaller and paler-coloured than
l&l-r-lﬂhllnthlm—

yveral broods

“ are reared each year, a8 a general
e the birds of the saries broods
mp-u«h-mpnu

* Hermann Muller has come to
(s Y S i respect

Wieh Tespect to pw-llry, Y hare

received informal

l-l vn,u 1hll JIcL lm wﬂh
as pigeons, which

= Ill'e, e e

Mr. Jeimor Weir, il desert her

inke i Bt injaod o oW
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tago in rearing offspring, more especially if the male had the
mmmdmduwfmﬂednmgmn pairing-season as ocours
with some of the higher animals, or aided her in providing for
the young. The same principles would apply if each sex pre-
ferred and selected certain individuals of the opposite sex;
supposing that they selected not only the more attractive, but
likewise the more vigorous individuals.

Numerical Proportion of the Tuo Sexes—I have remarked that
sexual selection would be a simple affair if the males were con-
siderably more numerous than the females. Hence I was led to
investigate, as far a8 T could, the proportions between the two
sexes of s many animals as possible; but the materials are
scanty. I will here give only o brief abstract of the results,
retaining the details for a supplementary discussion, 5o as not
to interfere with the course of my argument. Domesticated
.um.u 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 & wnndmbla body of statistics, 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
fo tho female births as 997 to 100. In greyhounds the in-
‘equality is greater than with any other animal, for out of 6878
births during twelve years, the male births were to the femalo
as 1101 to 100. It is, however, in some degree doubtful
whether it is safo to infer that the proportion would be the same
‘nder 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
are as 1045, in Russia as 108'9, and with the Jews of Livonia as
120, to 100 female births. But I shall recur to this curious point
of male births in the to this chapter. At
the Cape of Good Hope, however, malo children of European
extraction have been born during several years in the proportion
of between 90 and 99 to 100 female children.

For our present purpose we are concerned with the ymporbnn
of the sexes, not only at birth, but also at maturity, and this
adds another element of rlouht for it is & well-ascertained fact
that with man the nnmbsrol‘maludymgwfmmdunnghmh,
and during the first fow years of infuncy, is considerably larger
.-n'.hﬁoffmnnlas. Suxtl.hnmtcerhmlyi-'ﬂhmdahmhs,

il caa anotier by fighting ; or they ket
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until they become greatly cmaciated. They must also be often
exposed to various dangers, whilst wandering about in eager
scarch for the females. In many kinds of fish tho males are
much smaller than the females, and they are believed often to bo

Pl

ﬂm liable to be destroyed on their nests, or whilst in charge
of their young. With insects the female larve are often larger
than those of the males, and would consequently be more likely
to be devoured. In some cases the mature females are less
active and less rapid in their movements than the males, and
could not escape so well from danger. Hence, with animals ina
state of nature, we 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 the inequality is strongly
marked. Nevertheless, as fur as a judgment can be formed, wo
may conclude from the facts given in the supplement, that the
males of some few mammals, of many birds, of some fish and
inseots, are considerably more numerous than the females,

Tho proportion betwoen the soxes fluctuates slightly during
smccessive years: thus with Tace-horses, l‘umvary 100 mares born
‘tho stallions varied from 107-1 in one no year to 926 in another year,
and with greyhounds from 116:3 to 958, But had larger num-
bers been tabulated throughout an area more extensive than
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 few wild animals, as shewn in the Inpplement the
proportions seem to fluctuato either during different
orin different localities in a sufficient degmhleld to s‘uch
mlectxom For it should be observed that any advantage,

during certain years or in certain localities by those males

whmh wero able to conquer their rivals, or were the most
attractive to the females, would probably be transmitted to the
qﬁprmg, and would not subsequently be eliminated. During
the succeeding seasons, when, from the equality of the sexes,
every malo was able to procure a female, the stronger or more at-
tractive males previously produced would still have at least as
good a chance of leaving offspring as the wealker or less attractive,

Palygamy.—The practico of polygamy leads to the same results
a8 would follow from an actual inequality in the number of the
sexes; for if each malo secures two or more females, many males
cannot pair; and the latter assuredly will be the weaker or less
attractivo individuals. Many mammals and some few birds axs
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polygamons, but with animals belonging to the lower elasses
have fmmdnnmdmae of this habit. The intellectual powers
ps, not sufficient to lead them to
guard hamm 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 be eminently
favourable to the action of sexual selection. Nevertheless many
nnimals, which are strictly monogamous, especially birds, display
strongly- -marked secondary sexual characters; whilst some few
. which are polygamons, do not have such characters.
We will first bneﬂy Tun through the mammals, and then furn
{0 birds. The gorilla scems to be polygamous, and the male
differs eonnldemhly from fhe female; so it is with some
which live in herds containing twice as many adult females as
males. In South America the Mycctes caraya presents well-
marked sexual differences, in colour, beard, and vocal organs;
and the male generally lives with two or three wives: the male
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 deer, cattle, and
sheep are polygamous; as are most antclopes, though some are
monogamous, Sir Andrew Smith, in speaking of the antelopes
of South Africa, says that in herds of about a dozen there was
rarely more than one mature male. Tho Asiatic Anilope saiga
appears to be the most inordinate polygamist in the world ; for
Pallas™ states that the male drives away | all rivals, and u)llocix a

‘much from tho male. The wild horse of the Falkland Islnds and
of the Western States of N. America is polygamous, but, except
in his greater iz 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 Ful: xll 1171, 9 Nr Am
Wyman, ‘Boston Journal of Nat. 1 the Zool
Hist vol. v. 184547, p. 425, or & AMu, ods, pl. 20, on the
us, - Owen, in his | Anatomy of
2 B. i. 1864, 5. 77. Vertebratess Gl i ma. ™ 638)
;S incldentally

gives a table shewi
wiich species of

¥, g % Avpeipes
20, Cebus, Brehm, ibid. 5. 108. garious.
“Spleilegi
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characters, in his great tusks and somo other points. I Surops
and in India he leads a solitary life, exovptdnmgﬂle breeding-
i had

wi
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 solitudo; but as Dr. Campbell states, when with
others, *it is rare fo find more than one male with  whole herd
“of females;” tho larger males expelling or killng tho smaller
and weaker ones. Th femal

tusks, greater size, strength, and endurance; St e e
difference in theso ospecs, hat tho males ‘Wwhen caught are
valued at one-fifth more than the fomales’® Tho sexes of other
pachydermatous animals differ very little or not at all, and, as
far as known, they aro not polygamists. Nor have I heard of any
species in the Orders of Cheiroptera, Edentata, Insectivorn and
Rodents being polygamons, excepting that amongst the Rodents,
the common rat, according to some rat-catchers, lives with several
females, Nuvulthulaﬂ the two sexes of some sloths (Edentata)
differ in the character and colour of certain patches of bair on
their shoulders* And many kinds of bats (Cheiroptera) present
well-marked sexual differences, chiefly in tho males possessing
odoriferons glands and pouches, and by their being of a lighter
colour*  In the great order of Rodents, as far as I can learn,
the sexes rarely differ, and when they do o, it is but slightly in
the tint of the fur.

As T hear from Sir Andrew Smith, the Lion in South Africa
sometimes lives with o singlo fomale, but generally with more,
and, in one case, was found with as many as five females; so
that ho is polygamous, As far as I can discover, he is the only

ist amongst all tho terrestrial Carnivora, and he alone

ly different; for many species of seals offer
differences, are eminently polygamous. mm,
ascording fo Péro, the male se-claphantof the Southern Ocean
always possesses several females, and the sea-lion of Forster is
said o be surrounded by from twenty to thirty females. In the
North, the male sea-bear of Steller is accompanied by even a
. in ¢ Proc. Zoo- in ¢ Annals and
log. Soc.’ 1869, p. 198, See also an l(-‘ of w.z ? 1871, p. 302.
i i Dnhlan'l

Beagal,’ lhy. 1868,
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greater number of females. It is an interesting fact, as Dr.
Gill remarks® that in the monogamous specics, “or those
¢ 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 seo 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, Wallace that the like is true of the Chatterers or
Cotingidm of South America, and of many other birds. In several
groups I have not been able to discover whether the species are
polygamous or monogamous. Lesson says that birds of paradise,

i i but Mr.

‘Wallace doubts whether he had sufficient evidence. Mr. Salvin
hmhahasbemlod»hheﬁnvethn humming-birds are

plumes, corainly seems to be a polygamist® I havo been
assured by Mr. Jenner Weir and by others, that it s somewhat
common for three starlings to frequent the eame nest; but
whether this is a caso of polygamy or polyandry has not been

ascertaine

The Gallinaces exhibit almost as strongly marked sexual
differences as birds of paradis or humming-birds, and many of
the spocies are, ns is well known, polygamous; others being
strictly monogaumous.  What a contrast is presented botween the
sexes of the polygamous peacock or pheasant, and the mono-
gamous guinea-fowl or partridge! Many similar cases could be
given, as 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
ptarmigan differ very little. In tho Cursores, except amongst
the bustards, few species offer strongly-marked scxual 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 (Macletes pugnax) affords a marked

1 The Eared Seals, * American Great Bustard, soo L. Lloyd, *Game
Nataralist,’ vol, iv., Jan, 1871, Birds of Swoden,’ 1867, p. 19, and
18 ¢The This! vol. iif. 1861 182, Miontagu and Selby speak of
B8 'the Progas Widewhird the Black Grouse ss palyemoss
also ou 1l Vidua axillaris, and of the Red Grouse as momo~
ibid. vol. ii. 1860, p. 211. On the us,
Polygumy of the Capercailze. and
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exception, und,this species s bulioved by Montagu. 0 bo &
polygamist. Henco it appears that hirds there often

polygamous,
¥ cnow, but should think o from his

It deserves notico that the instinct of pairing with a singla
hma.lailu-ﬂylmtundndmuu tion. The wild-duck is

in England successfully put one male to four or five
females. 1 have noticed these cases, as rendering it probable
that wild monogamous specics might readily become either
temporarily or permanently polygamous.

Too lttlo is known of the habits of reptiles and fishes to enable
us to speak of their marriage arrangements. The stickle-back
(Gasterostons), however, is said to be & polygamist;” and the
mal during tho breeding scason differs conspicuously from the

Tomupmmmmcmmm s for a8 we can
judge, sexnal selection has led to the

of vigorous roared from the pairing of the
in’ contests over
other males, ‘most vigorons and best-nourished females,

mnh 8o it will be if the more vigorous males select tho more
attractive and at the same time healthy and vigorous females;
lndthhﬁﬂnpuﬂbhnﬂmdﬂﬂmmdodafamhﬁa
femalo, and aids in providing food for the young. The ad-
thmphdb}ﬂm more vigorous pairs in rearing a
larger number aqunghu.ppmuynmmdmm
sexual selection But a Jarge numerical
** Neel Humphreys, ¢ River Gardens," 1857,
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ofmAI- over females will be still more efficient; whether the

lerance is only occasional and local, or permanent;
it soour ot birth, or afterwards from the greater de-
struction of the fomales; or whother it indirectly follows from
the practice of polygamy.

Tlie Male gencrally more modified than the Female—Throughout
tho animal kingdom, when the sexes differ in external appearance,
it is, with raro exceptions, the male which has been the morc
modified; for, generally, the female retains a closer resemblance
to tho young of her own species, and to other adult members of
the samo gronp. The cause of this seems to lie in the males
of almost all animals having stronger passions than the females,

Hence it is th males that fight together and sedulously display
their charms before the females; and tho victors transmit their
superiority to their male nﬂspnng Why both sexcs 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 50 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 muck
more eager mn nm femalo; and the same is truo of alligators,
and
inseots, ns Klrby remarks,!* “ the law is, that the malo shall seeL
“ tho fomale” Two good authorities, Mr. Blackwall and Mr. C.
Spence Bate, tell me that the males of spiders and
are moreactive and more erratic in their habits than the females.
‘When the organs of sense or locomotion are present in the one
56x of inseets and crustaceans and absent in the other, or when,
as is frequently the case, they are more highly developed in the
one than in tho other, it is, as far as I can discover, almost
invariably tho malo le which refains sl orguus, o has them most
this shews that the male is the more active
atuber i the courtahip of the soses.®

™ Kirby and Spence, ‘Introduc- females of this species are impreg-
tion to Entomology,’ vol. ii. 1826, " nated by e P i
342, in the sume colls with them; but
 One parasitic Hymenopterous it is much more probuble that the
insect (Westwood, ¢ Modern Class.of  females visit other colls, so that
vol i p. 160) forms n _ closs intrbreedin s thus avldel.
feeoption to the xal 2 the male Wo shal herafer et n vaions
has rudimentary = e ey mpumul
quits the cell in which it is born, 1n which the fnstead of the
‘whilt the femala has well-develcped  male is the seeker sad wover,
eves that the

I
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The female, on the other hand, with the rarest excoptions, is
less cagor than ho male. _As the illustrious Hunter * long ago

to call to mind instances of kind. It is shown by various

facts, given hereafter, and by the results fairly attributable to
sexual selection, that'the female, though comparatively passive,
gmﬂbmmmaehmmmdmwpﬁ 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 the least distasteful. The exertion of
wmonhniuonumpﬂn{thfmahm-hwn\mmtn
gencral as the eagerness of the male.

We are naturally led to enquire why the male, in so many and
such distinet classes, has ‘more eager than the female, so
that he searches for her, and plays the more active part in court-
ship. It would be no advantage and some loss of power if each
sex searched for the other; but why should the male almost
always be the seeker? 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 tho
stigma, by means of insects or the wind, or by the spontaneous

movements of the stamens; and in the Algm, &c., by the loco-
motive power of the antherozooids.  With lowly-organised
aquatic animals, permanently affixed to the same spot and having
their sexes separate, the male element is invariably brought to
the female; and of this we can seo the reason, for even if the

ova wero before fertilisation, not
subsequent nourishment or protection, thero would yet be greater
difficalty than the malo el becas

in use,
being larger than the latter, they are produced in far smaller
numbers, me’nl‘hlmmtln‘nﬂhlm.mthnm
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 became locomotive, should retain the same
habit; and they would approach the femalo us closely as pos-
sible, in order not to risk the loss of the fertilising element in a
long passago of it through the water. With some few of the lower

5 4 Easays Opeemtins” o the e and fomale reproductive

glted by Owe, o T, p oo S verhilt sich die.

“ eine bel -m- Vereinigung activ,

die andero erscheint bei der
w.-n:, xuo. o qnlhu;  erniguag s
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u.nmnh, lnmdullm fixed, lndthemulnldﬂ:ﬂam
be the seckers. But it is difficult to understand why the males of
species, of which the

But in all cases, in order
that the males should seek efficiently, it would bo noccsuy that
they should be endowed with strong ; and the cquire-
et of wuch passions would matuzally follow from. the more
eager leaving a larger number of offspring than the less eager.
The great cagerness of the males has thus mdimuﬂyled to their
much more frequently developing secondary sexual characters
fan tho fimalos, . Dt the. devolopmant 1€ 41k Shessoes
would bo much aided, if the males were more liable to vary than
the females—as I concluded they wero—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 can be produced bya comparison
of tho two sexes in mankind. During the Novars Expedition®
4 vast number of measurements was made of various parts of the
body in different races, and the-men were found in almost cvery
case to present a greater range of variation than the women ; but T
shall have to recur to this subject in n future chapter, Mr. J.
‘Wood,* who has carefully attended to the variation of the muscles
in man, puts in ifalics the conclusion that * the greatest number of
“ bnormalitics in cach subject is found in the males” He had
previously remarked that “aitogether in 102 subjects, the varieties

“of redundancy were found o be balf as many aguin ns in
“ fomales, contrasting widely with the pilacadfs e i)
Macalister

uuncy in females before described.” Professor M;

Tikewiso remarks ® that variations in the muscles “ are probably
“ more common in males than females.” Ccrhm muscles which
are not normally present in mankind are also more frequently
developed in the male than in the female sex, although exceptions
1o this rule are said to occur. Dr. Burt Wilder® has tabulated
the cases of 152 individuals with mwnnmmry digits, of which
86 were males, and 39, or less than half, femals Temaining
27 being of unknown sex. It should not, howam-,ba overlooked

¢ Vortrage tber Viehsucht,!
65.

my Variation of Animals and
Plants under Domestication, vol it

# Uiaise der Novara: Authro- 1535,
! 1667, 5. 216-269. % Royal Soe? vol.
Tesults were calcalated S .'uly 1868, . 919 und 534,
Weisbach from measurements mad 7 Irish Academy,”
Dre. K. Scherzer and Schwarz. rnl = N
On the grester variability of the et Ystial Son
inied satik s vel,1.Fe 3, 1808, p.
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that women would more frquently endeavour to conceal a
doformity of thiskind than men. Again, Dr. L Meyer assorts that
tho cars of man are more variable in form than those of woman
Lastly the temperature s more variable in man than in woman.*

‘The causo of the greater general variability in the malo sex,
than in tho female is nnknown, excopt

The Descent of Max. Pasr IL

confined to the males; and, as we shall presently sec, 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 somowhat different manner, The
female has to expend much organic matter in the formation of
her ova, whereas the male expends much force in fierco contests
with his rivals, in wandering abont in search of the fomale, in
exerting his voice, pouring out odoriferous secrotions, . : and
this expenditaro is generally concentrated within a short period.
The great vigour of the male during the season of love seems
often {o intensify his colours, independently of any marked dif-
forence from the female® In mankind, and even s low down
in the organic seale as in the Lepidopters, the temperature of the
body is higher in the male than in the fomale, accompanied in the
caso of man by a slower pulse® On the whole the expenditaro
of matter and force by the two sexcs is probably nearly equal,
though effected in very dm'crent ‘ways and at different rates.

From the causes just the two sexes oan ardly fil to
differ somewhat in constitation, at least

manner.
If such variations are of no service to cither sex, they will not be

accumulated and increased by sexual or natural selection. Never-
‘permanent

theless, they may become

5 CArchiv fur Path, Anat. und
Fge; 367, p. des.

usions _recentls
nml st by Dr. 4 Shockton E(ough.
on the temperature of man, m
sh--l . the  Pop, Seence Beview,
o 1at 1874, . O7.
is inclined

tobeliee (‘lm aCarlo n-m-,
“Archivio per I
1871, p. 365) that the | lelght
lours, common ia s0 many
Saimals, are due. fo the proeace

ThelCarmy
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if the exciting cause acts

and retention by them of the

atis Suidy but this on Bary be

the case; for many male birds, for

instance ‘young pheasants, become

brightly coloured in the autum of
year.

ther first
or mankiad, see Dr. J. Stock-

el Hough, whose conelusions are
given in the ¢ Pop. Science Review,"
1874, . 97. See Girard's observa-
given

ions' on the Lapidopters, as
in the *Zeclogieal Tocord 1869, p.
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permanently ; and in accordauce with a frequent form of inheri-
tanco thoy may be transmitted to that sex alono in which they
first appeared. In fhis case the two sexea will come o present
of character. For
instauce, Mr. Allen shows that with a lurge number of birds
inhabiting the northern and southern United States, the speci-
‘mens from the south are darker-coloured than fhose from the
north; and this seems to be the direct result of the difference in
temperature, light, d., between the two regions, Now, in some
fow cases, tho two sexes of the same species appear to have been
differently affected ; in the Agelaus phaniceus the males have had
their colours greatly intensified in the south; whereas with Car-
dinalis virginianus i is tho females which have been thus affected ;
with Quisculus major the females have been rendered

variable in tint, whilst the males remain nearly uniform.®

A fow exceptional cases oceur in various classos of animals, in

which tho females instead of the males havo aequired well

secondary ters, such as brighter colours,
greater size, strength, or pugnacity. With birds thero has some-
times been s complete transposition of the ordinary characters
proper to each sex; the females having become the more eager
in courtahip, the males remaining comparatively passive, but
apparently selecting the more aftractive females, as we may infer
from tho rosults. Certain hen birds have thus been rendered
more bighly coloured or otherwiso ornamented, as well as more
powerful and pngnacious than the cocks; these characters being
transmitted to tho female offspring alone.

It may be suggested that in some cases a doublo process of
selection has been carried on; that the males have selected
the moro attractive females, and the latter the moro attractive
males, This process, however, though it might lead to the
‘modification of both sexes, Wwould not make the ome sex
different from the other, unless indeod their tastes for the beanti-
ful differed ; but this is a supposition too improbable to be worth

wr, many
B it betng fornishad wish' (i ‘mime oezaments; whish
analogy would lead us fo attribute to the agency of sexual
selection. Tn such cases it may be suggested with more plausi-
bility, that thero has been a doublo o mutual procoss of sexual
exoept. the more attractive females. But from what we kuow
§ &4 ¢ Maznmals and Birds of E. Florida,' pp 934, 280, 205,
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of tho habits of animals, this view is hardly probable, for the
male is generally eager to pair with any female. It is more
mbhh&nlhmmm both sexes were acquired
byuu-x.mnﬂythnlh, then transmitted to the off-
of both sexes., indeed, during & lengthened period the
mll-aflnyq!ciﬂ'msl-ﬂyh-undﬂmhmlhl‘

t eondmon-, the reverse were to occur, a double, but
tancous, sexual selcction might cusily hn
mrdadnn.hywhu-.hmhmmmwhn

difforent
e aball hatsatar mopiiia many animals exist, of which
neither sex is brillisntly coloured or provided with special orna-
‘ments, and yet tho members of both sexes or of one alone have
‘probably acquired simple colours, such as white or black, through
selection. The absence of bright tints or other ornaments

But in other cases the males dnring long ages may
have strugglod together for the possession of the females, and
yet o effect will have been produced, unh-ulnw number of
offispring wero left by the more successful males to inherit their
superiority, than by the less successful: and this, as previously
shewn, depends on many complex contingencies.

Sexual selection 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 the confliets of rival males. But
female, or obtainsa.
retarded and Jess vigorous female later in the season, or, if poly-
gamous, obtains fawer females ; so that they leave fewer, less vigor-
ous, or no offspring. In to structures acquired through
ordinir:nnu!nnl selection, there is in most cases, as long as the

duhmmmmlhmtmmammtnl

mag partly acconnt for
amount of variability presented
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by secondary sexual characters. Nevertheless, natural selection
will determine that such characters shall not be acquired by the
victorious males, if they would be highly injurious, either by
expending too much of their vital powers, or by exposing them

.to any great danger. The dovelopment, however, of cortain

f the horns, for instance, in certain stags—has been
carried fo & wonderful extreme ; and in some cases to an extreme
‘which, as far as the general eandiﬁm.solliﬁyue
must be slightly injarious to the male. From this fact we learn
that the advantages which favoured males derivo from conquer-
other males in battle or courtship, and thus leaving &
uumerous progeny, are in the long run greater than those derived
from rather more perfect adaptation to their conditions of life.
‘We shall further see, and it could never have been anticipated,
that the power to charm the female has sometimes been more
important than the power to conquer other males in battle,

LAWS OF INHERITANCE.

In onder to understand how sexual seloetion has acted on many
animals of many classes, and in the course of ages has produced
« conspicuous result, it is necessary to bear 15, mtod o Aewe ot
inheritance, s far as thoy are known. Two distinct elements
aro included under the term * inheritance "—the transmission,
and the development of characters; but as thess generally go

transmitted through
the early years of life, but are developed only at maturity
or during old age. We see the same distinction more clearly

with secondary sexual characters, for theso are transmitted
fhrough 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
hybrid offspring of either sex. The same fact is likewise mani-
fost, when characters proper to the male are occasionally deve-
Toped in the female when she grows old or becomes discased,
a8, for instarce, when the common hen assumes the flowing tail-
foathers, hackles, comb, spurs, voice, and even pugnacity of the
cock. Conversely, the same thing is evident, more or less plainly,
with castrated males. Agdn independently of old age or disease,
characters are occasionally transferred from the male to the
female, us when, in SREAT iveedls of 56 fowl, spurs regularly
in the young -nd healthy females. But in truth they are

developed in the female; for in every breed
Q2
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in the structure of the spur s transmitted through the female
to her malo offspring. Hnnymﬂwﬂlhmmﬂnhap’vm.vhm
tho female exhibits, more or less perfectly, charncters proper

the male, in whom they must have been first developed, =Ly
transferred

ing instanco. With bees the pollen-collecting apparatus is used
by tho female alono for gathering pollen for tho larva, yot in
most of the species it is partially doveloped in tho males
to whom it is quite useless, and it is perfectly developed
in the males of Bombus or the humbie-bee As mot a
single other Hymenopterousinsect,not ovn the waep, whih s
closly allied to the bee, is provided with a pollen-collecting
apparatus, we have no grounds for supposing that male bees
primordially collected pollen as well ns the females; although

reversion, characters are transmitted through two, three, or many
guurltmnl and are then developed under certain unknown
favourable. conditions. This important distinetion between
transmission and dovelopment will be best kept in mind by the
aid of the hypothesis of pangenesis. According to this hypothesis,
every unit or call 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 nndmlopea
rlnnng tho early years of life or during successive genera
and their ehpmtmmumaruﬂn,ﬁnmﬁm'm
they were derived, depends on their affinity for, and union
with other units ar cells provionsly developed.in the dus order
of growth.

Inheritance at corresponding Periods q,f lg/é,—Thu tendency
is well established. A new character, appearing in a young
i, whother it uts throughout it e transient, will,
general, reappear in the offspring at the same nge and last
R If, on the other hand, o new character
appears at maturity, or even during old age, it tends to ro-
appear in the offspring at the same advanced age. When devia-
tons from {hia Tulo ocour, the transmied characters much
appear before, than after the corresponding age. As T

Jre dwatoa e & s sufficiently in another work® T will
* H. Muller, ‘Anwendun, % * ‘The Variation of Animals
Darwin'schen ~ Lehre,” &c. Verh. and Plants under Domestication,
4. n. V. Jahrg. xxix. p. 42, vol. ii. 1868, p. 75. In the last

Y The
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here merely give two or thres instances, for the sake of recalling
num\qmmh.mdmmma. In several breeds of the Fowl,
the down-covered chi the young birds in their first true
Plunage, und the Sihite it ooty from e AN

lhme
offispring at the corresponding periods of life. For instance, the
chickens of spangled Hamburgs, whilst covered with down, have
u fow dark spots on the head and rump, but are not striped
hngmmmlly, a8 in many other breeds; in

“ they are beautifully pencilled,
h-nlvuwly ‘marked by numerous dark bars ; buun their second

Pigeon offers & more remarl case, use 1
parent specics does mot any change of plumage with
sdvancing age, excepting that at maturity 1l becomes

four times; and these modifications of plumage are regularly
transmittod.

I if ing Seasons of the Ye -With animals
ina stato of n.em innumorable instances ocour of charactars
ng periodically at different seasons, We seo this in the

mdthlhg,mdmthmdwnmwmw

colours and other decorations during the breeding-season alone.
Pallas states,” that in Siberia domestio cattle and horses become
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 toa perfoct white,
in soveral ponies in England. Although I do not kno that this
tendency to change the colour of the cot during different seasons

chapter but one, the provisional &, vol. L pp. 160, 249;
polhuh of pmg-nuig above .
il t o oy expael. ov specer Quadrupadun o
Thaa futs oe”given ot Gl ordine,” 1778,
u.h anthariy of & gheat broeder, - the. trsasmisio of celogs. by o
Tosbay see Tegetmeier’s ol harve, see { Vristion of &
iy Bk 1868, On the &e,under Domestication,’ vol. i. p.
ifireat 51, Al vol. 1l p, 71, fo 8 gene
mmm;rm .d-lrlds:n‘ eritance us
pigeon, to in whg limi
Paragraph, see Variation of
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is transmitted, yet it probably is so, ss all shades of colour are
mwglymhmuhymhnm Nor is this form of inheritance,
as limited by the scasons, more remarkablo than its limitation
by age or sex.

Iuheritance as Limited by Sez.—The equal transmission of
characters to both sexes is the commonest form of inheritance,
at least with those animals which do not present strongly-marked
sexual difforences, and indeed with many of these. But characters
aro somewhat commonly transferred exclusively to that sex, in
which they first appear. Ample evidence on this head has been
advanced in my work on ¢ Variation under Domestication,’ but a
fow instances may here bo given. Thero are breeds of the
and goat, in which the horns of the male differ greatly in shape
from those of the female; and these difforences, noquired under
domestication, are regularly transmitted to the same sex. As a
rule, it is the females alone 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 o the same sex alone. 8o general is this form
of transmission that it is an anomaly when variations in certain
breeds aro transmitted equally fo both sexes. There aro also
certain sub-breods of the fowl in which tho males can hardly be
distinguished from ono another, whilst the females differ con-
siderably in colour. The sexes of the pigeon in the parent
donot differ in any external character; nevertheless, in certain
domesticated breeds the male is coloured dmmﬂyﬁm the
female* The wattlo in the English Carrier pigeon, and
in the Pouter, mmmhlgh!ydﬂelopadinthemdnkhmmm
female ; and although these characters have been gained throngh
long-continued sclection by man, tho slight differences botween
the sexes aro wholly due to the form of inberitance which has
prevailed ; for they have arisen, not from, but rather in opposi-
tion oo wish of tho breder.
of our domestio races have been formed by the accumula-

sion'at many slight variations; and as some of the successive
steps have been transmitted to ono sex alone, and somo to both
sexes, wo find in the different breeds of the same species all
gradations between great sexual dissimilarity and _complete
similarity, Instances have already been given with the breeds
of the fowl and pigeon, and under nature analogous cases are

 Dr. Chapuis, ‘Le Vo ﬂmﬂu dlﬂ'enu- in certain breeds
geur Belge," 1865, P :‘."Mm at ‘Le v
et Corbie, * Les Pigeons de Volidre," &lcmbi dvm-ud,' del Paolo Be-
&e., 1824, p. 175, See, also, on nizvi, 1878,
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omplete Work of Charles Darwin Online



Cuar, VI, Sexual Selection 231

common. With animals under domestication, but whether in
ature 1 will not venture to say, one sex may lose characters
propes {0 i, and may thus como somevlat to rusamble the

e SEMMIGEF raasoaiios tailpinmsce ‘aod hactien: On ‘o
other hand, the difforences between. the sexcs may bo increased
undor domestication, as with merino sheep, in which the
S Jvo lost thei homs.  Agun, characters proper {0 ona
lenly appear in the other sex; us in thoso sub-

broods oftho fow] n waieh the hons acquiro spurs whilst young ;
or, s in certain Polish sub-breeds, in which the females, as
there is Teason to believe, originally acquired a crest, and sub-
sequently transferred it to the males. All theso cases are in-
telligible on the hypothesis of pangenesis; for they depend on
the gnmmnlu of certain parts, lthough present in both sexes,
dormant

or dnvclopad 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
ity 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 sexcs) varied into
pale blue, could he by long-continued sclection make a breed,
in which the males alone should be of this tint, whilst the females
remained unchanged? I will here only say, that this, though
perhaps not impossible, would be extremely difficult; for the
uatural 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
the first limited in their development to the male sex, there would
ot 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 o female pigeon,
which was from the first sexually limited in its development to
the females, 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 diffcult, per-
‘haps impossible.5”

3" Since the publication of the perienced  breeder as Mr. Teget-
first edition of this work, it has meier. After describing some cu-
s bighly sstsnciory o me to  siowscses I igsan, of U -

ywing remarks (the mission of colour by one sex
'nu, Sept. 1872) from so ex- and the formation of a sub-breed
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On the Tilation betueen the Period of Devlopment of a Character
certain

which first appear early in life in either sex tend to be developed in
both sexes. 1 am, however, far from supposing that this is the
sole determining cause. As I have not elsewhere discussed this
subjoct, and as it has an important bearing on sexual selection,
1 must here enter into lengthy and lmnuvlhn intricate details.
1t is in itself probable that any charncter appearing at an
early ago wanlrl tend to be inherited equally by both sexes, for
the 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 cometo differ in constitution,
the gemmules (if T may again use the language of pangenesis)
which are cast off from each varying part in the one sex would

in
diﬂalﬁvmthaldnl”mlo,hﬂdxhlln&hammmm
the young of both sexes. The generality of this fact is quite
ummnbh it holds good with almost all mammals, birds,

with this character,

“n singul
“ Darwin should have suggested the
“ posibility of .w.m,«., e sereil

“eclours of birds by 8 course of
‘lection. * Whea be did
e I Tpraade o O thian, ol Bt 7.
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+ also with many

through

the male ncquired his proper masculine characters, must have
oasRrEal s fiemiwhat Iato D period of ife; otherwise the young
‘males would have been similarly ehnnmnmd and conformably
with our rule, the 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 (theso, with rare
exceptions, being alike), he generally resembles the adult female;
and in most of these cases the variations through which the young
and oid nequired their present oharacters, probably
according to our rule, during youth. But there is here room for
doub, for characters are sometimes transferred to tho offspring
atan earlier ago than that at which they first appeared in the
pmh 50 that the parents may have varied when adult, and

bave transforred their characters to their offspring whilst young.
There are, morcover, many animals, in which the two sexes closely
l_nblnmehothu and yet both differ from their young; and
hmﬂuﬂhﬂcimd\bsdﬂhmuﬂhwbwanuﬁr«lhtom
life; nevertheless, these characters, in apparent contradietion to
our mla, are transforred to both sexes. Wo must not, however,
overlook the possibility or even probability of successive varia-
tions of the same nature ocourring, under exposure to similar
eonditions, simultancously in both sexes at  rathor late period
of life; and in this case the variations would be transferred to
the offspring of both sexes at a corresponding Iateage; and there
would then be no real contradiction to the rule that variations
occurring late in life are transferred exclusively to the sex in
which they first appeared. This latter rulo seems to hold true

somo striking or crucial instances, and to rely on the result.
An excllent caso for investigation is afforded by the Deer
the species, but one, the homs are developed
mx, Mt dbadiale D b
females, and capable of abnormal development in them. In the

® species, the horns ought, according to our rale,
o sppeas carly in Jife, long beforo tho two sexcs aro mature
and have come to differ much in constitution. In all the

RS oo th Iiene uaght to appoar Iaiee iy whiol
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pould Jad t0 the development in that s alone, in which
they first appeared in the progenitor of the whole .

five woeks after birth, the same timo in both sexes. So

that here wo have a structure, developed at & most unusually

carly age in one specics family, to
sexes in this one species

conformity with our rule, that in the young male koodoo,
although ten months old, the horns wero remarkably emall, con-
sidering tho size ultimately attained by thew; 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 noticeable fact that in the prong-horned antelope,®
only a fow of the females, about one in five, have horns, and

birth. Therefore in comparison with what little we know of
the development of the horns in other antelopes, and from what

® 1 am much obliged to Mr. tinent, see J. D. Caton, in ‘Ottawa
Cupples for having made enquiries Acad. of Nat, Sc. 1868, p. 15. For
for me_in regard to the Roebuck Corous Elii of Pegu, see Lieut.
and Red Deer of Scotland from Mr. Beavan, *Proc. Zoolog, Soc.’ 1867,

P- 762,
forester to the Marquis of Breadal- % Antilocapra Americana, 1have
. In regard to F

bave to thank Mr. Eyton and tion with respect to the horns of the
others for information. For the female: see also his paper in ¢ Proe.

. America, see Zoolog. Soc 1886, p. 109. Also
“Land and Water, 1868, pp. 321 Owen, ‘Anatomy of Vertebrates,
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we do know with respect to the horns of deer, catlle, &, those
of the prong-horned antelope appear at an intermediate period
of B&,—Lhnth, not very early, as in cattle and sheop, nor very
Iate, s in the larger deer and antelopes. The horns of sheep,
goats, snd cattle, which are well developed in both sexes, though
1ot quite equal in size, can be felt, or even seen, at birth or soon
afterwards.®  Our rule, however, scems to fail in some breeds
of sheep, for instance merinos, in which the rams alono are
horned; for T cannot find on enquiry,® that the horns are
developed later in life 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
a certain proportion of the merino ewes boar small horns, and
some of the rams mhcm.\.leﬁi, and in most breeds hornless
e occasionally produced.

"Dr. W. Marshall has lately made a special study of the pro-
tuberances 86 common on the heads of birds,” and he comes
to the following conclusion ;—that with those species in which
they are confined to the males, they are developed late in
life; whereas with those species in which they are common to
the bwo sexes, they are developed at a very early period. This is

ly o 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 & rather late period of life. The cared
pheasant (Crosscptilon 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

tho adult female by the presence of spurs; and confonmh]y

4 have been assured that the
Barns of the sheep in North Wales

herny matter is soon formed over
it

& Lam greatly indebted to Prof.
Victor Carus for having made en-

authorit with 4 to the
e e of Garse: On the
Guinen cosst of Africa there is,

‘however, a breed of sheep in which,
as with merinos, the rams alone

horas; and Mr. Winwood
Reade informs me that in one case
observed by him, a young ram,
born on Feb. 10th, first shewed
horns on March Gth, so that in this
instance, in couformity with rule,
the development of the horns oc-
curred at a luter period of life than
in Wal shop, i which both sxes

e er di knchernen Schadel-
bocker der Vogel” in the ¢ Nieder-
landischen Archiv fur Zoologie,'
Band 1. Heft 3, 1872,
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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. Barilett, and oven at this
age, the two sexes can hardly bo 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 sexcs; 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
green speculum 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 insects emerge from the pupal state in a mature
condition, it s doubtful whether the period of development can
determine the transference of their characters to one or to both
sexes. But we do not know that the coloured seales, 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
samo relative age in tho 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

orlbatun) dhe sl nlone ‘possesses
bo of the Java

)-ofr. the. e
fm‘nlﬁhul with
spurs.  Hence I fully expected that
in the latter specics they would
have bsen dnalwped earlier in life

i the common peacock; but
M. Hogt of Ararerdass Informs ey

zafd:

mardiy by slighd Mok o werss
tions.” T presuma that I should
have been informed if any difference
in the rate of a.nlopmm had
boen heervad subiaquen

“ In some lwdn of the
Duck fumily ' specalum differs
in a greater degree in the two

s but T have o been, able ta
discover whether I develop-
st isookis s
Taales of sneh specias, than fn the
male of the common duck, as ought
to be the ease according to our
rule. With the allied Mergus cu-
culla wo v, boware, & caseof
is the two sexes differ con-
splagowly fa geasrs]. plemage, ead
0 o considerable degree in the
speculum, which is pure white in
the male and greyibiowhile o the
female, Now the youn;
first_ entirely resemble the s
and have a groyish-white speculum,
which becomes pure white at an
earlier age than that at which the
adult male acquires his other and
more strongly-marked sextal dif
seo Audubon, ¢ Ornitho=
ogenl Biography, voL. i, 1835
PP 249-250.
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40 ono s, whilah othersaro comimon o bothscses, A diflenco

mmbh the females, and acquire their distinctive masculine
characters only at a later moult. Strictly analogous cases occur
at the successive moults of certain male crustacenns,

‘We have as yet considered the transference of characters, re-
Iatively to their period of development, only in species in a
natural

first touch on monstrosities and diseases. The presenco of super-
numerary digits, and tho absence of certain phalauges, must bo

t an carly embryonic per to profuse
bloeding is at least congenital, as is probably colour-blindness—
yet these peculiarities, and other similar ones, are often limited
in their transmission to ome sex; so that the rule that

converso one, namely, that characters which appear late in life
in ono sex are transmitted exclusively to the same sex. From
the fact of the above abnormal peculiarities bwomxng attached

‘males differ from their respective fomales in the shape or develop-
e ot s e mate derelay, ), aod mp o
the shoulders; and these peculiarities, in nccordance wi
rule, are not fully developed until a rather late period o 1
Tho sexos of dogs do not differ, except that in certain breeds,
epeialy i tho Seoleh deer-hound, the mal is much larger
wior than the fomale; and, a8 wo shall oo in a future
mﬁmﬂgmnmhnn\munﬂyhh

his male offspring alone. On
tho other hand, 1l colour, which is confined
femalo cats, is quite distinet at birth, and this case violats the
rule. There s a breed of pigeons in which the males alone are
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streaked with black, and the streaks can be detected even in the
nestlings; but they become more conspicuous at each successivo
‘moult, o that this caso partly opposes and partly supports the
rule. With the English Carrier and Pouter pigeons, the full
development of the wattle and the crop ocenrs rather late in life,
and conformably with the rule, these charcters 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 i,
and have consequently transferred their new characters to bot

soxes at a corresponding late period; and if so, these cases are

colour during two or three moults (as is likewise the case with
the Almond Tumbler), nevertheless, these changes, though
occurring 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, scems generally determined by the
period af which such characters are developed. Thus in all the
many breeds in which the adult male differs greatly in colour
from the female, as well as from the wild parent-species, he
differs also from the young male, so that the newly-noquired
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
resemblo each other, the young are coloured in nearly the same
‘manner as their parents, and this renders it probable tha their
colours first appeared early in life. We have instances of
fact in all black and white breeds, in which the young and old
of both sexes are alike; nor can it be maintained that there is
‘something peculiar in & black or white plumage, which leads to
its transference to both sexes; for the males alone of many
natural species are either black or white, the females being
differently eoloured. 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 distinctly, though imperfectly laced. )
‘Hamburgs, however, offer a partial exception; for the two sexes,
though not quite alike, resemble each other more closely than

4 ¢Das Ganze der Taubenzuch ‘Lo pigeon voyn
1837, 5. 21, 24. For the case 4 Ta63, . o e A e 1

streaked pigeons, Cha-
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do the sexes of the aboriginal parent-species; yet they acquire
their cheracteristio plumage late in life, for the chickens are
distinetly pencilled. With respect to other characters besides
colour, in tho wi!d-pmnz spocies and in most of the domestic
Dreeds, the males alono possess n well-developed.comb; but in
the young of the Spanish fowl it is largely developed at a very
early age, and, in accordance with this early development in the
male, it is of unusual sizo in the adult female. In the Game
breeds puguacity is developed at a wonderfally early age, of
which curious proofs could be given ; and this character is trans-
mitted to both sexes, so that the hens, from their extreme
pugnacity, are now generally exhibited in scparate pens. With
the Polish breeds the bony protuberance of the skull which
nppom the crest is partially devoloped even before the chickens

hed, and the crest itself £oon begins to grow, though at
m feebly

* and in this breed the adults of both sexes are
‘byagreat bony and an i

Finally, from what we have now seen of the relation which
exists in many natural species and domesticated races, botween
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 tho reindeer, in which both

their development at an early age, whilst the sexes differ
but little in constitution. It appears, however, that some

must exist between tho sexes even during a very
‘early embryonic period, for characters developed at this age not
rarely become attached to one sex.

Summary and concluding remarks—From the foregoing dis-
cnssion on the various laws of inheritance, wo learn that the
‘charaoters of the parents often, or even generally, tend to become
developed in the offspring of the same sex, at the same ago, and
‘periodically at the samo season of the year, in which they first

4T For ﬁlll pn'.ir:ulnn ond re- 250, 256. In regard to the higher
ferences on ints respect-  animals, the sexual differences which
1ng the sever u of the Fowl, hm rhen under domestication are

‘see *Variation of Animals and Plants o same worl
mnder Domestication,” vol. i pp. mm-d-f-apd-.
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appeared in the parents. But theso rules, owing to unknown
causes, are fu from being fixed. Henco during the modification
the

sexual selection, which is in itsclf an extremely complex affair,

depending, as it does, on the ardour in love, the courage, and

tho svaley of tho male, s wll us on the powers of parepicn,
the taste, and will of the female. Sexnal selection will also

left unmodified.
paﬂodoluhinnno-uxorin 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
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s by lq-ni.rlng bright colonrs, which would render them con-
spicuous to

males would almost certainly bo eliminated through natural
solection. With the adult and experienced males, on the other
hand, the advantages derived from tho acquisition of such
characters, wonld more than counterbalance some exposure to
danger, and some loss of vital force.
A‘nﬂlhﬂnlwhmhpvewﬂwmulnlbeh‘ﬂuhnncenf
uering other males, or of finding, securing, or charming the
appum lnx,wou.ld if they happened to avise in the female, be
of 1o servico to her, thcywouldnntlnyrmrmdinhurthmngh
-m-lnlecﬁm ‘We have also good evidence with domesticated
«nimals, that variations of all kinds are, if not carofally selected,
s0on lost through infercrossing and accidental deaths. Conse
quently in a state of nature, if variations of tho above kind chanced
10 arise in the female line, and to be transmitted exclusively in
ling, they would be extremely liable to be lost. If, howeyer,
females varied and transmitted their newly acquired
uhfmhn to their offspring of both sexes, the characters which
wero 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
nouse to the females; Imt lshau halmﬂu have to recur to these
an

ggpurealy bavo oten Mq\med by transferenco, characters from

ﬂw male se:
vu-htmu occurring late in life, and transmitted to one
#ex alone, havo incessantly been taken ldrlnh@ of and accumu-
Iated through sexual selection in relation to the reproduction of
the species; therefore it appears, at first sight, an unaccountablo
fack that similar variations have not frequently been acoumu-
ordinary

lated through natural sclection, in relation fo tho
Habits of life, If this had ocenrred, the two sexes would often
have been diffarently modified, for the sake, for instance, of
uptuung proy or of escaping from danger. Differences of this
Xind hetween the two sexes do oceasionally oceur, especially in
the lower classes. But this implies that tho two sexes follow
different, habits in their struggles for existence, which is a rare

with the higher onimals. The case, however, is
vud.ydmmnmth the reproductive functions, in which respect
2 - For variations in structure which
-u-uhu-nfmﬁm,hu often proved of valuo to one
sex, and from having arisen st a lato period of life, have been
B
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transmitted to ono sex alone; and such variations, thus preserved
i sexual o

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 proportional numbers of th two sezes in animals
belonging to various classes.

As 1o one, as far as I can discover, has paid attention to the
relative numbers of the iwo sexes throughout the animal
Xkingdom, T will here give such materials as I have been able to
collect, although they are extremely imperfect. They consist in
only o fow instances of actual enumnﬂon, and the numbers are
not very large, A wn with certainty only
in mn.nhnd Iwﬂlﬁmngathamunmdnldn{mplﬂm

Man—In England during fen years (from 1857 to 1866) the

(whero tho ayerage ammual births are 12,878) it was as high
as 1062 to 100. Taking o still smaller district, viz, Rut-
Jandshiro (whero the annual births average only 739), in 1864
malo births were ns 114:6, and in 1862 as only 970 to
100; but oven in this small district the averago of the 7385
births during the whole fen years, was as 1045 fo 100; that s in
the same ratio es throughont England.® The proportions are
sometimes slightly disturbed b.y unknown causes; thus Prof
“* ¢ Twenty-ninth Annual In this report (p. xii)a dee
of the Registrar-General :«’i%”s'{‘ cearial table u(:m.) i
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Faye states “that in some districts of Norway there has been
‘ during a decennial period a stcady deficiency of boys,whi!.st
“in others the opposite condition has
during forty-four years tho male to the female births have been
as 1062 to 100; but during this period it has occurred five
times in one department, and six times in another, that tho
femalo births have exceeded the males. In Russin the average
proportion is as high as 1089, and in Philadelphia in the United
States a8 110 to 100 Tho averago for Burope, deduced by
from about seventy million births, is 106 males to 100
females. On tho other hand, with whito childzen born af the
Capeof Good H
during successive years between 90 mdss ‘males for every 100
females. It is a singular fact that with Jews the proportion of
edly larger than with thus in
proportion is as 113, in Broslan us 114, and in
in theso countries

In France

« proportion in the womb and during birth. But the fuct is, that

“for every 100 still-born females, wo have in soveral countries

“ from 1346 to 1449 still-born males, During tho first four or

“ five years of life, also, moro male children die than females;

" for cxamplo fn England, durin tho fist your, 126 boys dio for
“every 100 girls—a proportion which in France is still more

“ unfavourable.”® Dr. Stockton-Hough accounts for theso facts

of life, the males in
ave o greater linbility

ran
rulr Thuttsor, p g0

tockton-

Socal Sclonce Assoe: 1873,
htlh‘(!ap' of Good Hope, Quetelet
a5 quoted by Dr. H. H. Zouteveen,
% the Debit Translation of this
work (vol. L. p. 417), where much
infermation i given o the propor-

ﬂﬂdﬂn ocimt) “
* In Jews, see
A
’ 1863, p.

. ‘Brllbh  Forei ign Medico-
Bavln-. Aprils 1867,

“to desth and & higher death-rate
% than the fomales.  The fact, how-
“ever, of this peculiarity being
“most strongly developed st that
Satesin il ot Mk s
“ dress, fo uu‘l xun-n.l tm
“of Loth sex

& prove that the bigher male death:
“ rate is an impressed, natu: and
peculiarity due to
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variable in structure than the female; nnd variations in im-

Tiable o be injured during parturition. Consoquently the still-
born males are more numerous; and, as a highly compotent judge,
Dr. Crichton Browne, belicves, male infants often suffer in health
for some years after birth. Owing to this excess in the death-
Tate of malo children, both at birth and for some time sub-
sequently, and owing to the exposure of grown men to various
dangers, and to their tendency to emigrate, the females in
old-settled countries, where statistical records have been kept,*
are found to preponderate considerably over tho males.

Prussin, Westphalia, Holland, France, England and the United
States, the excess of malo over female births is less when they
areillegitimate thanwhen legitimate.* This has been explained by
different, writers in many different ways, as from the mothers
being generally young, from the large proportion of first preg-
nancies, &e. But we have seen that male infants, from the large
size of their heads, suffor more than female infants during
parturition ; and as the mothers of illegitimate children mustbe
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, &c., 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 tho
logitimate, With most animals 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
the females, and no doubt it is owing to this fact that the two
sexes of at least some animals differ in size at birth. Thus

% « West Riding Lunaio Asylum  Paraguay, accoding to the aceurate
Azara (* Voyages PAmerique
‘mérid,” tom. il 180!

P. 90, on’ still-born children. On
see Dr, Duncan, illegitimate children in England,
-mnduy, Hetlity, Striityy 1675, sen “Report of - Registrar-General
P 3 for 1866, p. xv.

S5t the savage Guaranys of
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o havo tho curious fict that wo may attribmto the more
frequent deaths of male than female infants, especially amongst
the illegitimato, at least in part to sexual selection.

nhumhsenmppmdmzthsmhuunguctmm
mhdnhrmmelthaux theoffspring ; and Prof. Lenckart®

tions_discountenance this belief. According to Dr. Stockton-
Hough,* the season of the year, tho poverty or wealth of the
parents, residence in the conntry or in citics, the crossing of
immigrants, &., all influence’ the proportion of the
sexes.  With mankind, polygamy has also boen supposed o lead
mthhﬂhofaszuwrproporhanoﬂamﬂum{nnu but Dr. J.
fully attended to this subject in the harems of
Siam, and concludes that the mpmﬁmofmalumfcmde births
is the samo us from monogamons Hardly any animal
hassbeon rendered #o highly polygamons as the Tnglish race-
horse, and we shall immediately sce that his male and female
are almost exactly oqual in number. 1 will now give
{hofacts whioh T hava colloete with respect to the proportional
numbers of the sexos of various animals; and will then hnaﬁy
dhouu how fur selection has come into play in determining th

Horses.—Mr, Tugummnhabmnmunduwmhmlwmnm
the ¢ Racing Calendar’ the births o

‘rmoo-hotse, the ual
B T it Proportions roporious during Sl

ort (i Wogner «Hand-  notice, as_ehewing howinfertle
e der Phys B, iv. 1853, these highly-nurtured and rathor

5774, closely-interbred animals have bo-
3 Social Science Assoc. of Phila-  come, that not far from one-third of
delghia, 1874, the mares failed to produce living
logical ~ Review,” foals. Thus during 1866, 809 male

April, 1870, p- uvln. colts and 816 female colts were born,
8 During eleven years a vecord and 743 mares fuiled to produce
was kept of the number of mares offspring, During 1867, 836 males
which 21603 feales were born, aud 793
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calves; in the proportion of 94-4 males t0 100 fermales, The Rer.
W. D. Fox thle'a{Mdmmmlbmi‘x'x
was & bull. nmmmwdrhuuihuh-mm

umerous
mals is a speci
Sir A, Smith, in
), remarks,

are expollod
from the M&Lm-“mhhahnmmr

nover seen honds eonsisting of males alone, others affirm that
i doosoeour 1t appenrs dm that tho young when expolled
the a prey to the many boasta of proy of the

[

e generally produced. An experiencod observer remarks,*

Bell, * History of British Quad-  iv. 5. 990) comes to the same con-
Fupeds . 100, clusion.

* Uiustrations of the Zoclogy  # On the authority of L. Lloyd,

of 8. Africa, 1849, pl. 29. “Game Birds of Sweden,’ 1867, Tp.
* Brehm ( llust. Thierlebes,’ B. 12, 132,

© The Complete Work of Char

Darwin Online



i £
i
i
It
E
£
il
i

BEEERE
i
?5!
f
Eua

E
EE

E

£

2

i
z
%

{
Ef:
1]
:
]
i
g
i
gl
;
gﬂ

i
il
i
i s
£

z
:
£
E|
i
|
it

H

t Es
b
i
H:

EE

i

it

i
i
gr
i
E
3
£
|
it

i
B;{g
ERE
wﬁ

!
*
£

latter point, T may add, that Mr. found in Corfu
S eSS B
.. +* whilat in Mr. Tristram found * the malo
3 uq-nd--:un o?ﬁyw hhh‘m
. M. G. -,

?&‘:...‘;...,.. fomales i .;m"—v.,- whilst in
Honduras ‘was the other way, the specics thero having
the eharacter of &

information, on -
quiries during the following year. 52. For tho foregoing
IR o fhe S teat am ndebled o Mr. Saivin for 5
finches caught, | may mention table of his resulta,
in 1869 there was & match between & ¢Ibis,’ 1860, p. 17 and 1867,
™

two experts, and one man 3
i a day 62, and another 40, male  * *Ibis, 1862, p. 17,
chaffinches, The greatest mumber
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FISH.
With Fish the proportional numbers of tho

for males, as Dr Giinther has
“With some

number of males would escape from tho samo net by whlnh e
Foro cunght. . Gubonnier who bas aspoilly standod o Iho
munl o (Esox lucius), states e owin,
ool ot s Iunnlu """"‘
T Tl s i s oy T e e e
than females. Nevertheless, in the few cases in
m s have been actually observed, the
males appear to be largely in excess. Thus Mr. R. Bnht‘ superin-
ex -

female.” Afterwards fe it for obtaining o erc
procured.  Ho adds, ® from tho great o of tho mals,
scustanily fightng mnd carig ach spaning beda
s disproporton, o doutiycan i bo sosoutod for in ar, bug whether
wholly 15 doubtta, & by the males ssending e divers bfors dho
females. M. . Biickland remarks in rog ut, that * it is o
Cario fck hat tho malce prepsaderaia yey largvy. b mbhe ares
*the females, It flxmv(l:ldt lappens that when the first rush of fish is
“mado to the net, there will bo at least soven or cight males to ono
“female tive. I cannof this; either the
“

raro
o ; Wpawning is alway

attended by two males, one on cach side, and in the case of the bream
by four males.” This fuct is s0 well known, that it is always
secommended t0 stock & poud with two malo tenches to one female, or
at least with threo fo two females, With tho minnow, 'en

llent states, that on ing-beds the males are ten
B e e S ade e amongst the

* Lenckart quotes Bloch g..p 18, 1500, p. 900,
oy

l.h.ll-'»s,;ns),m ith heh
are twice as many males as

1867,
* Quoted in the ‘Farmer, March  ** *Land and Water,’ 1868, p. 41,

e Cormple
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in T, & genus of moths, Guenéo says, that
mmihmﬂxﬁmzsﬂmhdhfwnu

H
gk
?E

male,

When this subjeot of the proportional numbers of the sexes of insects
u:-gm&':‘-m tomlogical Socioty™ it waa generally
admitted that the males of the adult or imago

tho ' fomales: but this fact
observers to tho more rotiring habits of tho
carlier from the cocoon. This
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duri
ichnenrions, &, and in times of scarcity would
in greator numbers. Heneo it appears quite possiblo that

™ ¢ Proc, Eatomolog. Soc” Feb, *Proe. Ent. Sos! Srd series, vol. v
2ith, 1898, 1867, 1. 487,
*'Quoted by Dr. Wallace in

© The Complete Work of Chat

Darwin Online



in a state of nature, fower
than males; and for our specinl cbject wo aro concerned with their
relative numbers at maturity, when are ready to propagate
e sy Toakatas
a
gmm-grnuqmm%m- fact may bo. accounted for
fe

y beli Tas scen from fifty o o hundred males of
Toth these species attracted in the courso of & single day by a female
t. In tho Isio of Wight Mr, Trimen a box
in which n femalo of tho Lasiocampa had been on the
v, soon endeavoured to gain
n Al s, having placed tho female of o emall
Bombyx in a box in his pocket, was followed by a crowd of malee, o
that ent hot th him.*
X lias ealled my attention Standinger's*® lst
of Lepidoptera, whi the of the males and
300 species or well- of bat (Rhopalocers). The
of the very the

prioes or bt ssen common specics are of course the same

t in 114 of the rarer species they differ; tho males being in all cases,

excepting one, tho cheaper, Onan average of the prices of the 115

the price of the malo to that of the femalo is a1 100 to 149
y males €

f
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males dio wi in the cocoons. Ho adds that with certain
specics one sex. scems to preponderate over the other during

7 0% diroot cbecrvations 0n tho sexse of Lepidopters, reared either
* Blachard, ¢ Meamorphoses, ¢ Lepidopteren - Doy
Ywurs de Inecte 1808 pp. 216-  List Beri, No. 5. 1866, X

i
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from eggs or caterpillars, I have received only the few following
cases i—

T ate. | Fomale,

The Ber. J. Hollins® of Excter reared, during 1968 = |
imagos of 7 species, which consisted of. . . "
2r. Albert Jones of Eltham

sistingof . . . . .
Mr. BukLr of Emsworth, Hant ring 1869,)
from ting of. ')I

|
|
180 | 169
Dr. Wallacs of Colchuster Toared from one brood o 5 A
D.wm:.- s ok s Bombyx Pernyi
3 raised, from cocoms of Bombyx Pern;
sent, from China, during 1869 . . . o TS
Dr. Wallace raised, during 1468 and 1860, from twol| ) -
of of S8 h |
Total ...[m‘m
So that in theso eight lots of eocoans and eggs, males
in excess. Taken togother tho proportion of males is aa 1227
1 100 fomalos. But tho numbers aro hardly largo enough
trustworthy.
On the whole, from_th
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1t is hardly worth while saying anything
in certain species

sizes, bt has nover reared u singlo male : an tho other hand, Curtis
says ¥ that with certain species (Athaliu), bred by him, the males wero
to the fomalos as six to ono; whilst exactly the Teverss occurred wit

the maturo insects of the same canght in tho fds. In tiy
o

in others the two sexes were nearly equal. But as in most cases the
imales cmergo from, tho cocoons belors th faales, they wro g tho
commencement, of the breeding season practically in excess. Maller
also observed {hat the relative number of the two sexes in some
Wﬂwmnﬂhindiﬂ’mt localities. But as H. Miiller bas
himself remarked to me, the must bo_received with
some caution, as one sex might more easiiy escapo obsersation than
the other. Thus his brother Fritz Maller fs noticed in Brazil that
tho two sexes of the same species s

‘
1
3
B,
g2
i
4
i
t
£
13

é B

j
o

Eg %e

[
i
%JEQEEE*:
Tt

» Walah, in ¢The American En-~ dexhenschrecke; 1826, . 20.
somcloget” vol. 1. 1069, p. 103, 'Oh«v;;la;on . Amercan
3 ith, ¢ Record Zoologic Neuroptera,’ . Hagen
Literature, 1867, p, 928, - e e
“Farm ?pp. 4546, delphia,’ Oct. 1 168, 223,
1 ¢ Anendung 44t Darwinschen b e
Lehre Verh. d. . V. Jahrg. xxiv) % *Proc. Ent. Soc. London; Febn
< Die Strich, Zug Wan- 17, 1868,
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less information.
attended to this
from their more

With Spiders, Mr. Blackwall, who has carefully
class during many years, writes to mo that tho males
ermatic habits are more commonly seen, and therefors
apper toro numerous This s actually tho cao with ' fow specien:
but lie mentions seversl species fn six gever, in which tho fomales
appear to be much more numerous than the males." The small sizo of

‘males in comparison with the females o peculiarity which s some-
times carried £0 an extreme d and their widely differcnt appear-

m;.,‘..x&‘.ﬂmofm.c,s Bate, the reverse seems to
the caso with six common British crabs, the names of which he

short-horn cattle. Col. Marshall™ has recently found

on careful examination that the Todas, a hill-tribe of India.

# Auother great suthority with 0. P. Cambridge, as quoted in

sespect o this clas, Prof, Tharell of  *Quarterly Journal of Seience,
w'm.(. Sl 203) -p:f-u o N Beitrige sur Parthenc

¢ as * Beitrilge sur ;

fale .,h’.':‘-.-':n pihsds SRR eneck

moner ‘males, “The Toiw,’ 1673. on. 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 & ratio
of 13338 male 0 100 femaen. Tho Tadas, who aro alyandzons

“tion fake three familics as opresenting an averago of the
“ntiro tribe; say that one mother gives birth to six daughters

“ have then from tho three fumilies, nine sons and three daughters,
“with which to continue the breed. But whilst the males
“belong to families in which the tendency to produce sons is
« great, tho females aro of those of a converse inclination. Thus
“tho bias strengthens with each gencration, wntil, as we find,
« families grow to have habitually more sons than danghters.”
That this result would follow from the above form of infanticide
scoms almost certain ; that s if we assumo that o sex-producing
tendency is inkerited. But as the aboye numbers are so ex-
tremely scanty, I have searched for additional cvidence, but
canmot, docido whether what T havo found is_trustworthy;
neverthelesstho facts are, perbaps, worth giving. Tho Maories of
New Zealand have long practised infanticide; and Mr. Fenton®*
states that ho * has met with instances of women who have de-

yndge,hemdmmthnummnu for many years been
extinet, Probably the year 1835 may be named as the
pn(nd of its ceasing to exist.” Now amongst the New Zea-
1anders, as with the Todas, male births are considerably in excess.
2. Fenton remarks (p. 30), “ Oro fact is certnin, although the
“ exact period of the commencement of this singular condition of
“ the disproportion of the sexes cannot bo demonstratively fixed,
“ it i quite clear that this course of decrcase was in full opera-
- tion dusing tho yous 1850 10 1844 when the nowadult
« population of 1844 was being produced, and has continued
“ with groat energy up to the present time” The following
statements are taken from Mr. Fenton (p. 26), but as the numbers
‘!‘s.‘lbtﬂ‘lnl Inhabitants of New Zealand; Government Report,' 1858,
"
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are not largs, and s the census was not accurate, uniform

results cannot be expected. It should be borne in mind in this

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
Gt i

in »

fomales only 194, that is in the ratio of 1448 males to 100 fomalcs.

In the Sandwich Islands, the males exceed tho fomales in
number. Infanticide was formerly practised there to  frightful
extent, but was by no means confined to female infants, as

shewn by Mr. Ellis,* and as I havo been informed by Bishop
Staley and the Rev. Mr. Coan. Nevertheless, another apparently
trustworthy writer, Mr. Jarves)” whose observations apply to
the wholo archipelago, :—* Numbers of to
* bo found, who confess to the murder of from three to six or ight
“ children;” and ho adds,  females from being considered

useful

&

icide ceased about the year 1819, when idolatry
'-lhnlmhnd and missionaries settled in tho Islands. A caref

island of Kauai and in one district of Oahu (Jarves, p. 404),
gives 4723 males and 8776 females; that is in the ratio of
1250810100, At the same time the number of males under
years in Kouai and under cighteen in Oabu was 1797,
and of females of tho same ages 1429; and hero we have the
Tatio of 12575 males to 100 females.
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.
‘Hawaii,’ 1826, p“;". Cheever's Iﬂe in the Sandwich Is-
* CHistory of the Sandwich lands,’ 1851, p. 277,

s
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amount 10 86272, and. the females to 33,128, or as 10049 to
100. The males under seventeen years smounted to 10,773, and
the

and not of the births; and from all civilised countries
‘proportion of males would have been considerably higher it
the numbers had ref .

somowhat infertile. Besides the several causos previously

D, Coulter, in decrbing  on this subject from the brsling
(*Journal R. Geograph. Soc.,’ vol. of dogs; inasmuch as in most breeds,
¥.'1835, p. 67) the state of Cali- with the exception, porhaps, of
foria about the yeue 1890, seys groybousde, many "move  temale
ghat the nativen rocaimed by the - puppies are destroyed than mals,
ey o mencly . Tuganiwith the Tots ihmte Mo

o perisied, o are! petobing, sl
thoogh wal trtel, B
from their nativ Kept
from the wse of !plrlu e
tributes this, in great part, to the
undoubted fact that the men greatly
the women in number; bat

though otherwise
u dm not appear that (i female
1 ety d s e
properly 5o cally destroyed more
“ ot common, lhnu!h very fre- x:ml-,m;muﬂmmmm
o abor-  take place toa limited extent. There-
Coulter is correct fore | am una
about hmudd., mu e cannot we cam o f
be ad rt of Col. count for the
Merbiiry'when,. Fia the il
decrease of the reclaimed nat wo
S Ry ot e e ' s e, ile
cases lately given, their fertility too valuable for the
been diminished from changed sex to be
aiteoflife difference, the
Thad hoped to gain some light  in cxcess,
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ellnded to, the greater facility of parturition aciongst savages,
and the less consequent injury fo their male infants, would
tend to inerease the proportion of live-born males to females.
"Phere does not, however, seem to be any necessary connection
savage life and a marked excess of males; that is if we
may jadge by the character of the scanty offspring of the lately
Tusmanians and of the crossed offspring of the Tahitians
now inhabiting Norfolk Island.
the males and females of many animals differ somewhat in
habits and are exposed in different degrecs to danger, it is
probable that in many cases, 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 destraction
of eithar 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, we 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
dofend the herd, as with the bisons of North America and certain
baboons, it is conceivable that a male-producing m.imy m.m
be gained by natural selection; for the individuals of the
defended herds would leave more numerons umndlnh. In
‘the case of mankind the advantage arising from having a pre-
‘ponderance of men in the tribe is stpposed to bo one chief cause
of the practice of female infanticide.

In no case, as far as we can see, would an inherited tendency
10 produce both sexes in equal numbers or to produce one sex
in_excess, be o direct advantage or disadvantage to certain
individuals more than to others; for instance, an individual
-im-mndmy to produce more males than females would not
sueceed better in the battle for life than an individual with an
opposite tendency ; and therefore a tendency of this kind could
1ot be gained through natural selection. Nevertheless, thereare
certain animals (for instance, fishes and cirripedes) in which two
‘or more males appear o be necessary for tho fertilisation of the

~ the species, it would follow from natural selection, but I now

52
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seo that the whole problem is sointricate that it is safer to leave
its solution for the future.

CHAPTER IX.

SECONDARY SEXUAL CHARACTERS IN THE Lowen CLASSES OF
i ANniAL Kixapox.
Thase chaactars shueat i the Lowet clataos<Brilinns eolmn—llnllnlm
—Crustaos, socontary eeual charaetrs strongly devsoped
ammum, colour ; characters not acquired before mn,—&pu
sexual colours of ;. eiridulation by the males—Myriapoda.

Wit animals belonging to the lower classes, the two sexes
are not rnel,y united in the same individual, and therefore
sexual characters cannot bo developed. In many
cases whero the sexes are separate, both are permanently at-
hchedhmluppurt and the ono cannot search or struggle
the other. Moreover it is almost certain that these animals

hnam:mperlectm and much t00 low mental powers, to
.mmmM|mwmam.muwu

rivalry.

Henco in theso elasses or sub-kingdoms, such as the Protozoa,
Calenterata, Echinodermatn, Scolecida, fecondary sexual cha”
racters, of the kind which wo have to consider, do not occur; and
this fact agreos with the belief that such charactors in_ tho

i through

Entozoa,
parasitic worms, differ slightly in colour from the fomales ; but
wo have no reason to suppose that such differences have been
angmented through sexunl selection. Contrivances by which the

selection.

Many of the lower animals, whether hermaphrodites or with
soparate sexes, aro ornamented with the most brilliant tints, or
aro shaded and striped in an elegant manner; for instance, many
corals and sen-anemones (Actiniw), some )elly\-duh (Modus,
Porpita, &c.), somo Planarim, many star-fishes, Echini,

&e.; but we may conclude from the reasons already indicated,
namely the union of the two scxes in some of uu-ammh,uu
permanently affixed condition of others, and the low mental
powers of all, that such colours do mnot serve as a sexual
attraction, and have not been acquired through sexual sclection.

win Online
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:L:lwnldhbu’uinmndﬂhtmnncauhuwumﬂ«

display is , and if it bo advantagoous, sexual seleotion
will almost inevitably follow. We may, however, extend this
eonclasion to both sexes, when coloured alike, if their colours aro
analogous to those of ono sex alon in certain other
species of the same group.
Mov, then, are we fo account for the beautiful or even
gorgeous colours of many animals in the lowest classes? It
g et e e Ryl protec-
tion; but that wo may easily err on this head, will bo admitted

Giard is also convinced! that the bright tints of certain
sponges and ascidians serve as o protection. Conspicuous
colours are likewiso beneficial to many animals 0s a warning to
their would-be devourers that they are distasteful, or that they
lolnll‘poch.lmunlo!dgﬂmu hntﬁhumwwﬂlbo
‘more conveniently hereafter.
Weun,inomxgmmneofmmollhslowedmimm:mly
#ay that their bright tints result either from the chemical
‘mature or the minute structure of their tissues, independently ot
any benefit thus derived, Iardly any colour is finer than that
of arterial blood; but there s no reason to suppose that the
eolour of the blood is in itself any advantage; and though it
adds to the beauty of the maiden’s cheek, no one will pretend
that it has been acquired for this purpose. 8o again with many
auimals, especially the lower ones, the bile is richly coloured;
thus, as T am informed by Mr. Hancock, the extreme beanty of
hw-(mm)umdmmmumqm
3 *Archives de Zeoiog. Expér.,’ Oct. 1872, p. 563.
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being seen through the translucent integuments—this beauty
heing[xoh iy of 1o service to these animals. Tho tints of the
ying leaves in an American forest are described by every

T)u mb-lnnqdum of the Mollusca—Throughout this great
division of the animal kingdom, as far as I can discover,
sexual i

class of the Gasteropoda, or univalve shells, the sexes are
either united or wp&nh. 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 I am informed
by Mr. Gwyn Jeffreys, tho solo external difforence between the

characters.
Iand-snails, tho puirng is precoded by omuhhip, T thegh
mimnh,
remarks,? ineonqne a en Poceasion

p-irhgmw Agassiz
« dobserver les amours des limagons, ne ssurait mettre cn doute
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s Lonalal,iforms e (st ho paced 8 yuir of and-emals,
(Helix pomatia), ono of which was weakly, into o small and ili-
After u short time the strong and healthy

communicated the result of its successful exploration, for both
then started along the seme track and disappeared over the

Even in tho highest class of the Mollusea, the Cephalopoda or
, in which the sexes are scparate, scoondary sexual

mental powers, s will be admitted by every ono who hus watched
thai artul andaavous to escapo from an enemy?

by one i
sexual character, nllmly, that the male clement collects within
one of the arms or tentacles, which is then cast off, and clinging
by its sucking-discs to the female, lives for a time an indey
life. So completely does the cast-off arm resemblo n scparate
animal, that it was described by Cuvier as a parasitic worm
under the name of Hectocotyle. But this marvellons structure
may bo classed as o primary rather than as a secondary sexunal
character.

Although with the Mollusca 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 use as a protection; they are probably the cumcmnn,n
in the lowest classes, of the nature of the tissues; the paf
and the sculpture of the shell depending nnlummnero!
growth. The amount of light seems to be influential to a certain
extent; for although, as repeatedly stated by Mr. Gwyn Jeffreys,
the shells of some spécies living at a profound depth aro brightly
coloured, yot we generally seo the lower lmrfncau, as well as the

covered by the mantle, less highly-coloured
upper and cxposed surfaces* In some cuses, as with shells

3 o fo instance, the sccoust inluene of ight o the colours of
of Rasearches, 1845, p 1J SPieL A et

5 eyt

‘lh"eim(‘&l Focks of hicension, ad. futmad by

B Folsts Toaher 1heh oy ion o sl e

- 53) & corious 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 mudi-
branch mollusca, o sea-slugs, are as beautifully coloured as any
shells, may bo seen in Messrs. Alder and Hancock's magnificent

it soems extremely doubtfal 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 algw, and s itself
bright-green. But many brightly-coloured, white or otherwise
conspicuous pecics, do not scok concealment; whilst again some
equally conspicnous specics, as well as other dull-coloured kinds,

Dranch molluses, colour apparently does not stand in any elosc
relation to the naturo of the places which they inhabit.

lfepring which would fberis their passte” groaer bosaiy.
But with such lowly-organised creatures this is extremely
SeAtal Mo 1t b ol cvions b il offspring from the
more beautifal pairs of hermaphrodites would have any ad-
vmhgo over the offspring of the less beautiful, so as to increase
in number, unless indeed vigour and beauty generally coincided.
We havo not hero the case of & number of males

maturo beforo the females, with the more beautiful males
sclected by the more vigorous fomales. 1If, indeed, brilliant
colours were beneficial to @ hermaphrodite animal in relation
1o its general habits of life, the more brightly-tinted individuals
would succeed best and would increnso in number; but this
would be & case of natural and not of sexual selection.

Sub-kingdom of the Vermes: Class, Annelida (or Sea-worms).—
In this class, slthough the scxes, when separate, sometimes

wit Even the Nemertians,
though 5o Jowly organised, “vio in beauty and variety of
vwlmummnmnminmmmhnum~yu
‘M'.Dt‘ lll(l the “Plne. A l?:‘ld Heb Ty
nM p:ru a- xiv, April,
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Dr. Melntosh® canmot discover that these colonrs are of any
service. The sedentary l‘n.nehdl become dul!um!on.red ac-
ing to M. Quat

any
ehoico in selecting a partner, or for tho individuals of e e
sex to strugglo togother in rivalry.

Sub-kingdom of the Arthropoda Class, Crustacea.—Tn this great
class we first meet with undoubted sccondary sexual characters,
often developed in & remarkable manner. Unfortunately the
habits of crustaceans are very imperfectly known, and we cannot
explain the nses of many structures peculiar to ono sex. With the
lower parasitio species the males aro of small sizo, and they
alone are fornished with perfect swimming-legs, antennm and
Sonn-organs; the females being destitute of these organs, with
lhnr ﬂamwnngoummmmimm an

these extraordi the two are m
doubt related to ‘J:mr widely d.\lmvml habits of hfs and wn-
sequently do not concern us. In various crustaceans, belonging to
distinet families, the anterior antenns are furnished with peculiar
thread-like bodics, which are believed fo act as smelling-organs,
and these are much more numerous in the males than in the
females. 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 and in_producing offspring. Fritz Miller has
described a remarkable dimorphic species of Tanais, in which the
male is represented by two distinet forms, which never graduate
iuto each other. In the one form the male is furnished with
‘more numerous smelling-threads, and in the other form with
‘more powerful and more elongated chelm or pincers, which serve
1o hold the female. Fritz Miiller suggests that these differences
between the two male forms of the same species may have
ﬂfdmhd in certain individuals having varied in the number of

the smelling-threads, whilst other individuals varied in the
#hape and size of their chele; so that of the former, those which
‘were best able to find the female, and of the latter, those which

€ See his beautiful monograph on ¥ See M. Perrier, ¢I'Origine de
'Mm Auzelids)’ part i 1873, 1I'Homme d-;rh Darwin,’ * Revue
Scientifique,” Feb. 1873, p. 866,
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were best able to hold her, have left the greatest mumber of
progeny to inherit their respective advantages.*
In some of the lower crustaceans, the right anterior antenna

of the male differs greatly in structure
from the left, the latter resembling in
its simple tapering joints tho antennw
of the fomale. In the male the
modified antenna is cither swollen in
the middle or angularly

from Sir J. Lubbock, o hold the
foralo, and for this same purpose one
of the two posterior legs (4) on the
same side of the body is converted
into a forceps, In another family the
inferior or posterior antennm are
“ curiously zigzagged” in the males

alone.

In the higher crustaceans the an-
terior legs are doveloped into chelw
or pincers; and these are generally
Targer in the male than in the fomale,
—s0 much so that the market value of
the male edible crab (Cmeer pagurus),

Mr.

Fig. 4. Tabidocers Darwinli gooording to C. Spence Bate, is

(trom Lubbock).
@ Pnt nl mhl anterfor an-
- forming &

Pantnaio gt

five times as great as that of tho fo-
male. In many species the chel are

o P ot ofutequal size o the oppasit side of

. Dito of female.

the body, the right-hand one being, as
1 am informed by Mr. Bate, generally,

though not invariably, the largest. ~This incquality is also often
much st in tho e than in the fomale. The two chele
often differ in structure (figs. 5, 6, and 7), the

mm.ller one resembling that of the female.

What advantage is

gained by their inequality in size on the opposite sides of the

* Facts and Arguments for
Darwin,” English translat. 1869, p.
20, 414 prayiass ldossmion o8
the olfactory threads. has
described o somewhat _analogous
case (as quoted in ¢ Nature, 1870,
p. 455) in a Norwegian crustacean,
the Pontoporeia affinis.

» See Sir J. Lubbock in ¢ Annals

md Mag, of Nat. Hist? vol. xi
185, pl. x5 and vol. xii,

183

thoch to the sig-meagel nbeun
mentioned below, see Fritz Muller,
“Facts and Arguments for Darwin,’
1869, p. 40, foot-note,
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Ouar, IX.
body, and by the inequality being much greater in the male than
in the female; and why, when they are of equal size, both are

Fi. 5. Anoror prt of oty of Callsmses (o Mo Bward) ahoving e wo-
ual and differentiy-constructed right and left-hand chel of the male.
l.l_mmuwmmmmmmm;wm the loft-hand chela

Fig. 6. Fig. 7.
Fig. 6. Second lliofthlle ‘Tucuratings (from Frits Mulier).
FIE 7. Divtof feale

he
Bomenclatucs of the gonus, ibid. . of the higher
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muwhmmwmmwmmdormm In
according to a statement quoted by Milne-Edwards®

the male and the female live in the same burrow, and this
shews that they pair; tho malo eloses the mouth of the burrow
with one of its chelm, which is enormously developed ; so that
hers it indirectly serves as a means of defence. Their main use,
however, is probably to seize and to securo the fomale, and this
in some instances, as with Gammarus, is known to be the case.
The malo of the hermit or soldier crab (Pagurus) for weeks
togother, carrios about the shell inhabited by the fmale. The
sczes, howaver, of $ho common share-ceab (Ciaroieus manas), a3
M. Bate informs me, unito directly after the female has moulted
her hard shell, when she is 5o soft that she would bo injured if
seized by the strong pincers of the male; bt as she is caught
and carried about by the male before moulting, she could then be
seized with impunity.

Fritz Miller statos that certain species of Melita are distin-
guished from all other amphipods by the females having “ the
“ coxal lamellm of the penultimate pair of feet produced into
“ hoolc-like 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-
pod (Orclestia Darwinii, i 8) presents o easo of dimorphism,
like that of Tanais; for there are two male forms, which differ
in the structurcof fheir chel Ascither chela would

parasitic genera,

the sexes follow different habits of life, and most of the Ento-

mostraca must be excepted. Thnnhaho{mmymlmm
M ¢ Hist, Nat, des Crust.’ tom. ii.  of 8. Devon.”

1837, p. 50. 3 Fritz Maller, ¢ Facts and Argu
o Bate, Brit. ments for Darwin,’ 1869, pp. 25-28

Ao, Fourth Repart o the Fauza
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species furnished with immenso pincers, were
together in o glass vessel by Fritz Miller, they mutilated
and killed one another. Mr. Bate put a large male Carcinus

Fge mw&“:ﬂﬁ.“ﬂm'“w

 manas into a pan of Water, nbatited by a femalo which was
paired with o smaller malo; but the latter wassoon dispossessed.
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Mr. Bate adds, “if they fought, the victory was a bloodless ane,

* for 1 saw no wounds.” This samo naturalist separated & male
common on our hy

ﬁomihh‘nlb,mh of whom were imprisoned in the same

vossel with many individuals of the same specics. Tho female,

male was put again into 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 order low in the scale, 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 catch one
of the shore-crabs, 50 common on fropical coasts, will perceive
how wary and alert they are. There is a largo crab (Birgus
latro), found on coral islands, which makes a thick bed of the
picked filres of the cocoa-nut, at the bottom of a deep burrow.
1t feeds on the fallen fruit of this tree by tearing off the husk,
fibre by fibre; and it always begins at that end where the three
eye-like depressions are situated. It then breaks through one of
these eyes by hammering with its heavy front pincers, and
turning round, extracts the albuminous core with its narrow
posterior pincers.  But these actions are probably instinctive, so
that they would be performed as well by & young animal as by
n.n old ona The following case, however, can hardly be so con-

a trustworthy naturalist, Mr. Gardner,* whilst watching
i (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 foot; it then saw the three other shells
lying near, mdevldmtly thinking that they might likewiso roll
in, carried them to the spot where it had laid the first. It
would, I th.mk be difficult to distinguish this act from one
perfc

0
, the males and females differ slightly in tint, but
Mr. Bate thinks e accounted for by their

erin
about, and being thus more exposed to the light. Dr. Power
' CTeavels in the Intevior of 463, an account of the habits of the
Brasil, 1846, p. 111, T havo given, Birgus.
in my ¢Journal of Researches’ p.
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ﬁedhdmhhb]m‘mtthuo{ﬂwmm!m
'hhhlnhhhhmuﬂhu,bntmled except with one species
Squilla, probably S. stylifera, the male of which is described as
Nlng“ of & beautiful bluish-green,” with some of the appendages
eherry-red, whilst the female is clouded with brown and grey,
“with the red about her much less vivid than in the male.”?
Tn this case, we may suspect the ngency of sexual selection.
From M. Bert's observations on Daphnia, when placed in a vessel
illuminated by a prism, we have reason to believe that even the
Towest crustaceans can distinguish colours. With Saphirina (.n
oceanic genus of Entomostraca), the males are farnished wi
minute shields or cell-like bodies, which exhibit bul\mfnl
changing colours ; these are absent in the females, and in
Toth sexes of one specics® It would, however, bo extremely
rash to conclude that these curious organs serve to attract the
females. 1 am informed by Fritz Mﬂl]er, that in the female of a
Brazilian species of Gelasimus, the whole body is of a nearly
it grayish-teow” i e sante tho posterior part of the
cephalo-thorax is pure white, with the anterior part of o rich
green, shading into dark 'b'lown and it is remarkable that theso
u!ﬂm are liable to change in the course of a few minutes—the
white becoming dirty groy or even black, the green * losing much
“of its brilliancy.” It deserves especial notico that tho males do
not nequiro thefr bright colours until they becomo mature. They
appear to be much more numerons than the females; they
differ also in the larger size of their chele. In some species of
the genus, probably in all, the sexes pair and inhabit the same
burrow.

i From these various considerations it seems probable
that the male in this species has become gaily ornamented in
order to attract or excite the female.
It has just been stated that the male Gelasimus does not
acquire his conspicuous colours until mature and nearly ready
10 breed. This seems a general rule in the whole class in respect
10 the many remarkable structural differences between the sexes,

* We shall hereafter find the same Jaw prevailing throughout the

great sub-kingdom of th Vertebrata; and in all cases it is
eminently distinctivo of characters which havo been uequired

striking
instances of this law; thus the malo sand-hopper (Orchestin)
does mot, until nearly full grown, acquire his large claspers,

3 Mir, O Fruar, i (Prve Zoo- % Claw Dl fslbenden Copee

Soc 1869, p. 3. 1 am indebted 1863, 5.
g Rt w_lf‘ S pary Arguments,” §o.
ment. p.7

te Wodk oE Gl
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the malo of the above bright-coloured Sparassus at first re-

™ ¢ A History of the Spiders of ¢Caratteri sessuali secondarii degli

Great Britain,’ 1861-64. For the Arachnidi,’ in the *Atti delia Soc,

following facts, see pp. 77, 88, 102,  Veneto-Trentina di Sc. Nat. Padova)
 This author has receatly pub- vol. i. Fasc. 3, 1873,

lshed o valusble essay o the
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huuhmxmm present two forms,
otbarmmnmlnd length of their jaws ; and
ﬂni:m‘n

273

ry caresses was seized by the object of
“ his o pedhyhermnwebmdmmdmmd-

sight whil, 4 o adids, Sllod i with horror and indignation.”
Tho Rev. 0. P. Cambridge® accounts in tho following manner
for the extremo smallness of the malo in the genus Nephila.
“3M. Vinson gives a graphic account of the agile way in which
“ tho diminutive male escapes from the ferocity of the female, by
“ gliding about and playing hide and seck over her body and
“ along her gigantic limbs : in such  pursuit it is evident that
“ the chances of escape would be in favour of the smallest males,
“ whilo tho larger ones would fall early victims; thus gradually
“ a diminutive raco of males would be selected, until at last they
“ would dwindle to the smallest possible size compatible with the
“ exerciso of their generative functions,—in fact probably to the
| “siz0 wo now seo them, i, 50 small 0 1o bo a sort of parasite
the female, and either beneath hernotice, or too agilo and

“to0 small for her to catch without great difficulty.”

Westring has mado the interesting discovery that the males
of several species of Theridion® have the power of making
o siridulating sound, whilst the females are mute. Tho ap-
paratus consists of a serrated ridge at tho baseof the abdomen,
Agnost which tho b hinder part of ho thorus s ubbed ; and
" of this structure not n trace can bo detected in the females. It
ih-vu notice that several writers, including the well-known

by musie** From the analogy of the Orthoptera and Homoptera,
Yiason ( Arndiles 4 um to Eatomalogy,” vol. i. 1818,
Itanlan, L i 6

P lBroe, Zolog, su'mx,&m

H nstance of he
b ').ﬁ. o oo el 1 Epeira  * Therids
In this species, as 1 may

the male s testaceous and the
nale black with legs banded with

ot Spence, * Ttrodse-

in_ Kroyer,
‘hnlurhhl.’ﬂdlkrm,' vol. Ir, 1842~
843, p. 349; ud vol. ii. 1846
1849, . 342. s also, | Iur T
Aranen
A R
s Dutch Samlation of this work
(roL L v 444), boe collcted sevesl

o
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to be deseribed in the next chapter, wo may feel almost sure that
the stridulation sorves, as Westring also believes, to call or to
excite the female; and this is the first caso known to mo in the
ascending scalo of the animal kingdom of sounds emitted for
this purpose.*

Class, Myriapoda.—In neither of the two onders in this class,
the millipedes and centipedes, can I find any well-marked
instances of such sexual differences as more particularly concern
us. mamul.mw,hnwm,mdmmmem
other species, the mal ;
but this Glomeris i o highly varisblo species. Tn tho males of

of Tulus the tarsi of the malo are furnished with membranous
suckers for the samo purpose. As wo shall seo when wo treat
of Inseots, it 8 @ much more unusnal circumstance, that it is
the femalo in Lithobius, which js furnished with prehensile
appendages at the extremity of her body for holding the male

CHAPTER X.
SecoNDARY SEXUAL CHARACTERS OF INSECTS.
Diversified structures by the males for seizing the females—
Differences between the sexes, of which the meaning is not understood—
Difference in size between the sexes—Thysans ipters—
Hom eal by the males alone—Orthoptera,

‘pugnacity ; feuroptera, differen:

noptera, ynnmll.y and nluun—.é:rnmt:‘on;n § furnished with

great M P bal,h“ an orpament les ; stri ting organs
Iy the immense class of insects the sexes sometimes differ in
their ive-organs, and often in their ‘sense-organs, as in
the penhnlhﬂlndb‘nﬂlnﬂyplnmmtmldmmﬂu of
‘many specics. In Chloéon, one of the Ephemers, tho male has
great pillared eyes, of which tho female is entirely destitutel

“The ocelli are absent in the females of certain mﬁ,umﬁn
Hilgendort,bowerer, balately s, Nat. des Tseces
i e e soslogons tom. . 1847, pp. 17, w,n.
TS J.




as primary organs,” “it is astonishing,” s Mr. B, D. Walsh® has
semarked, “ how many different organs are worked in by naturo
“for the seemingly insignificant object of enabling the male to
“ grasp the femalo firmly.” The mandibles or jaws aro some-
times used for this i

and making

The tarsi of the front-legs are dilated in many male beetles, or
are farnished with broad cushions of hairs; and in many geners
of water-beetles they are armed with a round flat sucker, so that
the male may adhere to the slippery body of the female, It isa

# These organs in the male often  species having been observed in

diffr in closely-allied specios, and  union. M. MacLacklan informe
lent specific characters. me (vide ¢ Stett. Ent. Zeitung,'

But their lnpum? fr«n-lunlt{ 1867, 5. 15:) that when several

flomal point of view, as Mr. R. species of Pl d, which

Bl 1 e O g I

has probably been overrated. of this kind, were confined together

has been suggested, that slight dif- by Dr. Aug. Meyer, they

in thess organs would anc

‘suffice to prevent the intercrossing 3 < The Practical Ento
od

mologist,"
Iphia, vol. ii. May, 1867,
and would thus aid in their p. 88.

lopment. That this can hardly ¢ Mr. Walsh, ibid. p. 107,
b the case, we may infer from the ® ‘Modern classification of In-
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‘much more unusual circumstance that the femalo of some water-
beetles (Dytiscus) have their elytra 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
P . In the male of Crabro
cribrarius (fig. 9), it is the tibia
which is dilated into a

horny plate, with minute mem-
cous dots, giving to it a sin-
gular appearanco liko that of a
riddle” In the male of Penthe
(a 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 Carabide, “and obviously for
“the same end.” In male dragon-
flies, “the appendages at the tip.
“of the tail ave 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-
sects, the legs are farnished with peculiar spines, knobs or
spurs; or the whole leg is bowed or thickened, but this is by no
means invariably a sexual character; or one pu.\r, or nxl three
pairs are elongated, sometimes to an extravagant le
Thasexescfmmywmulnhumimpzmntdxﬂam,
of which the meaning is not un e curious case
um ol a beetle (fig. 10), the male of which Tuaa tho laft mandible
ed; so fhat the mouth is greatly distorted. In
:mnﬂwr Carabidous beetle, Eurygnathus, we have the case,
* We have here a curious and ‘Inlmsl\mhnn to Entomology,” vol.
inexplicable case of dimorphism, for i, 1826, p. 3

Tig. 9. Crabro cribrartus. Upper figure,
‘i lower Bgurs, e, ©

some of the females of four Euro-
yenn specis of Dytscus, and. of
es of Hydroporus, have

Shots shira acth s ani 26 Tntere
mediate gradations between the
ruleated or punctured,and the quite
i luu Veea bsernel.

8o Dr. as quoted in

ool e ] 184748,
P. 1896, vy Kirby and Spence,

Weood, Modern Class! vl
i, p. 199, The following states
ment about Penthe, and others in

‘gist,” Philadeiphia, vol. ii, p: 88

" Kirby and Spene, ¢ *Introduct”
Ll.,vnl iid. p& 32-8:
b4 -denluh 1854, pe
20,

© The Complete Work of Charles Darwin Online



x5 Lnsects. 277

Crar.

‘unique wn to Mr. Wollastun, of the head of the
female broader and larger, though in a variable
degree, that of the male. Any number

of such

in the

could be given. They abound
one of the most extra-
mﬂm%:nwm male butterflies
have their fore-legs more or less atrophied,
with the tibi and tarsi reduced to mere ru-
dmenhry Jknobs. The wings, also, in the two
3 often differ in neuration,” and some-
hmu considerably in outline, as in the Ari-
coris epitus, which was shewn to me in the
British Museum by Mr. A. Butler. The males
of certain South American butterflies have
tufts

In several British butter-

are in parts clothed with
The use of the bright light ot the el
glow-worm has been subject to much discus-
sion, e malo is feebly luminous, as aro the
larve and

to insectis
and birds, Hmwnmmuwnn‘]nnm
with Mr. Bates’ viow, hereafter to be explained,

g~:

" EEE
S

To i as unpalatable, fcm Tomal
8 probable that tho same explanation may be extended (o the

E._Doubledny, *Aunals and 74, Mr, mn{m observations are
2 of Nat. Hist? vo. i, 1848, P quoted in +Popular Scicace Review,”
Ly add dhat he wings In 180, p. 343,

g, e Naturalt in Niarigun
1874, pp. 8 e plios-
Bheesionor Wt .“.,-n ik
aad Mag. of Nat. Hist" 1871, Nov,
p. 87

W. Bates, in *Journal of
Linn. Soc.’ vol. vi. 1862, p.
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caf
second brood on unnatural food, that in proportion ns the in-
“ dividual moth is finer, so is the time required for its metamor-
“ phosis louger; and for this reason the female, which is the
“ larger and heavier insect, from having to earry her numerous
“ eggs, will be preceded by the male, which is smaller and has
“ Jess to mature.”** Now as most insccts are short-lived, and as.
they are exposed to many dengers, it would manifestly be ad-
vantageous to the female to be

|

This end would bo gained by the males being first matured in
largo numbers ready for the advent of the females; and this

H
e

 Bobinet, ¢Vers 3 Soie 1648, val. v.

207, “Journal of Proe. Eat.
" ‘Transact. Ent. Soc.” 3rd series, Feb. 4th, 1867, p. lexi,
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which are not known to fight together, of which the males
excoed the fomales in size; and the meaning of this fact is not
known; but in some of these cases, as with the hugo Dynastes
and Megasoma, wo can at least seo that there would be mo
necessity for the males to be smaller than the females, in order
1o 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 the females;" and as Mr.
MacLachlan belicves, they do not generally pair with the females
until a week or fortnight has elapsed, and until they have
assumed their proper masculine colours. But the most curious
case, shewing on what complex and easily-overlooked relations,
%0 trifling a_character as difference in size betwoen the sexes
may depend, is that of the aculeato Hymenoptera; for Mr. F.
Smith informs mo that throughout nearly the whole of this
large group, the males, in accordance with the general rule, are
smaller than the females, and emerge about a week before them ;
‘but amongst the Bees, the males of Apis mellifica, Anthidium
manicatum, and Anthophora acervorum, and amongst the Fossores,
the males of the Methoca ichneumonides, are larger than the
fomales. The explanation of this anomaly is that a marriage
flight is absolutely necessary with theso species, and the male
requires great strength and size in order to carry the female
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 the
smaller females.

Wo will now review the several Orders, selecting such facts
a8 more particularly concern us. The Lepidoptera (Butterflies
and Moths) will be retained for a scparate chapter.

Order, Thysanura.—The members of this lowly organized
onder are wingless, dull-coloured, minute insects, with ngly,
almost misshapen heads and bodics. Their sexes do not differ
but they aro interosting as shewing us that the males pay
sedulous court to the females even low down in the animal
scale. Sir J. Lubbock ™ says : “it is very amusing to seo theso

“ and they butt one another, standing face to face and moving

™ For this and other statements see p. 344,
on the size of tho sexes, see Kirby ¥ ¢ Transact. Linnean Soe” vol.
and Spence, ibid, vol. iil. p. sm; xxvi. 1868, p. 2?3.
%8 1hs duration of 1if In asects
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“ backward and forward like two playful lambs, Then the
« female mum.w-mmmMmawwm
« a queer appearance of anger, gets in front and stands facing
“ her again; then she turns coyly round, but he, quicker and
'ml&n.muhmudm,lndmbwhiph«
“ with his antennm; then for a bit they stand face to face,
“ play with their antennw®, and seem to be all in all to one

“ another.”

Onder, Diptera (Flies).—The sexes diffr litlo in colour. 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 Elaphomyia, dis-
covered by Mr. Wallace™ in New Guines, is highly remarkable,
as tho males aro farnished with horns, of which the fomales are
quite destitute. The horns spring from bencath the cyes, and
cariously resemble those of a stag, being cither branched o pal-
mated. In one of the specics, they equal the whole body in
length. They might be thought to be adapted for fighting, but
as in ono species they are of & beautiful pink colour, edged With
Dlack, with o pale central stripe, and as these inscets have

nuyn—, to win the females by their music: M. Miller®
watched for somo time two males of an s courting a
femalo; they hovered above her, and flew from sido to side,
hlghhummmgmnthnnmaﬁm Gn.lhlnd
‘mosquitoes (Culicids) also seem to attract each other by hum-
ming; and Prof. Mayer has recently ascertained that the hairs
on the antenn of the male vibrate in unison with the notes of
tuning-fork, within the range of the sounds emitted by the female.
The longer hairs vibrate 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 guats by
uttering  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.™
4 #Tho Malny Archiplago; vo. 1 Son M. B. . Lowne's nterec:
. 3658 p. 318, ing work, On Amo-;
m-uuua- of In- mn--ly.)(m ‘vomit
udl, vol. xL)uo, 14, remarks (p. H)ihn,“cz
%) et an, - e-pumd flies utter
v thr[,. nu‘mr. £0. l-y-r, i plaiative note, nad ‘hat thl sound
“ causes other fles to disappear.”
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Onder, Hemiptera (Field-Bugs).—Mr. J. W. Douglas, who has
particularly aftended to the British specics, has kindly given me
an account of the um Thy
ure furnished wif hilst the females are wingless; ths
mmmmrumommbodms,dym.mmmdm.
but nﬂ:e ngnlﬂuﬁnn of theso differences are unknown, they
ay be pnsed grer. The The females aro gonerlly larger and
more robust than British, and, as far as
erouglnkmwl,mthuvhcvpecmﬂw do mot
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 female is darker than the male.
Both sexes of some species are beautifully coloured; and as
theso 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 protectivo: thus Prof. Hoffmann informs.
me that he could hardly distinguish a small pink and green
&pecies from the buds on the trunks of lime-trees, which this
insect frequents.

Some species of Reduvidm make 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
have no reason to mppoaeﬂut this is a sexual character, ex-
e@ﬁng that with now-social insects thero sectas €0 bo 1o uso

lucing organs, unless it be as a sexual call.

Order, Homoptera.—Every one who has wandered in a tropi-
cal forest must have been astonished at the din mulobym
The females are mute; as the Gi
Xenarchus says, “Happy the Cicadas live, since nmy.u have
“ oiceless wives.” The noise thus made could be plainly heard
an board the “ Beagle,” when anchored at a quarter of 4 mile
from the shore of Brazil; and Captain Hancock says it can be
hieard at the distance ofa mile. The Grecks formerly kept, and
the Chinese now keep these insects in cages for the sake of
their song, so that it must be pleasing to the ears of some men®
The Cicadide usually sing during the day, whilst the Fulgoride
appea to be night-songsters. The sound, according to Landois
-»: “Modern Class. of also, on the F ide, Kirby and
.y-%“.&”&, 473, h'p.m ‘huvi‘lpﬁv?l il p.’m

" s are en ‘wisseuschat
from Westwood’s ¢ Modern Class. s.:: Zoolog” B. xvil. 1867, s. 153-158.
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is produced by the vibration ot the lips nlmupindu,'hmh
are set into motion by a current of air emitted from the tracher;
but this view has lately been disputed. Dr. Powell appears to

in the dead insect the proper sound is heard, if the muscle,
when a little dried and hardened, is pulled with the pmnt nfl
pin. In the female the whole wmplex mudml apparatus
present, but s much less developed than in the male, -nd is
never used for producing sound.

‘With respect to the object of the music, Dr. Hartman, in
speaking of the Oicada septemdecim of the Uniwlshu!,-\yl.
“the drums are now (June 6th and 7th, 1851) heard in all
directions. This I believe to be the marital summons from
“ the males. Standing in thick chestnut sprouts about as high
““as my head, where hundreds were around me, I observed the
“ females eoming around the dramming males.” He adds, “ this
“ season (Aug. 1868) a dwarf pear-tree in my garden produced
“ about fifty larve of Cic. pruinosa; and I several times noticed
“ the females to alight near a male while ho was uttering his

“ clanging notes.” Fritz Miller 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 partieularly loud voice, seated
at a considerable distance from each other: as soon as one had

his song, another immediately began, and then another.
As there is 5o much rivalry between the males, it is probable
that the females not only find them by their sounds, but that,
like femalo birds, they are excited or allured by the male with
the most attractive voice.

I have not heard of any well-marked cases of ornamental
differences the sexes of the He
mbmmmm“mhﬁlhwm,hwhlch the
male is black or marked with black bands, whilst the females are
pale-coloured or obscure.

Order, Orfh@fm(Cﬂckekdenuhoppen)—The ‘males in
the three in this Order are remarkable for
their mudml m nlme]y the Achetide or crickets, the
Locustidm for which there is no equivalent English name, lnd the
Acridiidm or grasshoppers. The stridulation produced by some
it o v T p B " e seenmcio by Do
R AL W ey
for having sent me this extract
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of tho Locustidm s 50 loud that it can be lcard during the night
and tha

uthdﬁwuol-mile, t made by certain is
not unmusical even to uman ear, so that the Indians on the
Amazons keep them in wicker cages. All observers agree that

the sounds servo either to call or excite the mute females. With

respect to the migratory locusts of Russia, Korte has given® an

inferesting caso of selection by the female of & male. The males
of this specics (Pachytylus migratorius) whilst coupled with tho

fanmlo stridulate from anger or jealousy, if approached by other

males. The house-cricket when surprised at night uses its voico

to warn its fellows® In North America the Katy-did (Platy-

plyilum concavum, anoef the Locustid) is described ® as mount-

ing on the upper branches of a trec, and in the evening

“ his noisy babble, while rival notes ssue

“ troes, and the groves resound with tho call of Katy-did-she-did

“tho livedong night.”

Bates, in

“self in tho evening at the
“ entrance of his burrow, and
“ gtridulato until a female ap-
““ pronches, when the louder
“ notes aro  su led by a
“more subdued tone, whilst
“the successful musician ca-
“resses with his antennm the
“mate he has won."* Dr.
Scudder was able to excite one
of these insects to answer

e
‘magnified, showing.
by mbbmg on o filo with a it
th sexes a re~

markable auditory apparaf
has been discovered by Von Sxebold. situated in the front legs.®

Lot e i st o wing-
v withthe
7 scrom whu."xM(-; o seraped.

Lo Gullding, Transact Linn. gonsy’ vo. f. 1603, p. 362, Mr.
! vol. xv. Batas gives & very lnpaceting Q.
B T B o 1 nuthority cussion on the gradations in the
of Koppen, ¢ Usber die Heuschrecken musical apparatus of the three
8 Budrusiaca, % fr L gl Seo alto Westwond,
leay lodern Class.” e

ot work. o g

® Gilbert White, ‘Nat. Hist, of ¢ Soc. of Nat.

Selborae, "L'Llff;}*

New Eng-
H,'

The Noturalst on the Ama-

rk of Charles Darwin Online



284 The Descent of Man. Parr 11,

In the threo Families the sounds are differently produced. Tn
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

, trausverso ridges o teeth (st) on the under side of one of
the nervures of the wing-cover. m fnothad nervure is rapidly
seraped across mer-
vure (r) on ulu upper surfwu 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
ﬁme, 80 as to increase the resomance, In

me species the wing-covers of the males are
fnmmhcd at the base with a tale-like plate.*
1 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
“‘"““"’“““"‘"‘* respm to the formation of these teeth, Dr.
ber has shewn ® that they have been de-
veloped by the aid of selecuon from the minute seales and hairs
with which the wings and body are covered, and I came to the
same conclusion with respect to 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 Locustidm the opposite wing-covers differ from each
other in structuro (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 nervures («) 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 tho
serrated nervare 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 as talc, surrounded by
nervures, and called the speculum. In Ephippiger vitium, &
member of this same family, we have a curious subordinato
modification ; for the wing-covers are greatly reduced in size,
but “the posterior part of the pro-thorax is elevated into a kind

# <Zoitschrift fir wissenschaft.  ** ¢Ucber der Tonapparat der
Zoolog.” B. xvii. 1867, 5. 117. Locustiden, ¢in Beitrag sum Doz~

3 Westwood, ‘Modern Class. of winismus,” * Zeitsch. fiir wissensch,
Insects,’ vol. & p. 440, Zoolog.” B. xxii. 1872, p. 100.
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© of dome over the wing-covers, and which has probably the
* effect of increasing the sound.”

B G docat i v T o T o oty wigraeve:

W thus soo that the musical apparatus is more differentiated
or specialised in the Locustidm (which include, T believe, the
most powerful performers in the Order), than in tho Achetids,
in which both wing-covers have the same structure and the
same fanction® Landois, however, dotected in one of the
Tocustidm, namely in Decticus, o short and narrow row of small
feeth, mero rudiments, on the inferior surface of the right wing-
cover, which underlies the other and is nover used as the bow.
T observed tho same rudimentary structure on the under side of
the right wing-cover in Phasgonura viridissima. Hence wo
infer with confidence that the Locustidm are descended from &
form, in which, as in the existing Achetidm, both wing-covers
bad serrated nervures on the under surface, and could bo
indifferently used as tho bow; but that in the Locustidm the
two wing-covers gradually became differentiated and perfected,

3 Westwood, ‘ Modern Class. of Insects,’ vol. i.
* Landols, * Zeitsch. £, wiss. Zoolog. B. xvii. xau, 191,122,
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on the principle of the division of labour, the one to act ex-
Dr. Gruber

we do not know, but it is probable that the basal portions of
the wing-covers originally overhppd each other as they do at
present; and that the friction of the nervures produced a
grating sound, as is now the case with the wing-covers of the
grating sound thus occasionally and accidentally

udder, is
preceding Familics. bl el tﬂnux(ﬁg.u,v)
is frnished with a longitudinal row of minute, elegant, lancet-
shaped, olastiotoeh,from 8 fo 98 in number* and these 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 o play, ho first “ bends
“tho shank of the hind-log
“ beneath the thigh, where it

“but alternately, first upon
“one and then on the other.”
In many species, the baso
of the abdomen is hollowed
_ out into a great cavity which
o i8 hehanﬂ to act as a re-

board. In Pneu-
mora (fig. 1.:),-& African
gunuhelnndluhthamefxmdy,we meet with a new

® Mr. Walsh also informs me ¢ wing-covers together.”
that he has noticed that the female 4 Landois, ibid. 5. 113.
o the concavum, “ ¢ Insects of New

when makes o fecble 1843, p. 133,

;nu.( noise by shufling ber

es Darwin Online
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and remarkable modificaf in the males a small notched
obhqma.ly rmm iy sido of the abdomen,
mmm hind femora are rubbed.® As the male is
fumllhed with wings (the female being wingless), it is re-
‘markable that the thighs are not rubbed in the usual manner
against the wing-covers; but this may perhaps be accounted for
hythennuauuyamnllmofﬂmhmdlm 1 have not been
to examine the inner surface of the thighs, which, judging

15, Po from in the British My male
T sadiatpy ot L useum). - Upper figure, male.

from analogy, would be finely serrated. The species of Pneumora
bave bm more profoundly modified for the sake of stridulation
other orthopterous insect; for in the male the whole

h- been converted into a musical i being

@ Westwood, ¢ Modern Classification,” vol. . p. 462.
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distended with air, like a great pellucid bladder, so as to
Increaso tho resonance. Mr. Trimen informs me that at the
noise

the threo foregoing families, the females are almost always
duhtnhofln efficient musical apparatus. But there are a few

to this rule, for Dr. Gruber has shewn that both
sexes of Ephippiger vitium are thus provided; though the organs
differ in the male and female to a certain extent. Hence we
cannot supposo that they have been transferred from the malo
to the female, as appears to have been the case with the

anim:

(b

females 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 surfaco of th
wing-covers of the female Achetidw, and on the femora of the
female Acridiide. In the Homoptera, also, tho females have the
proper musical apparatus in & functionless state; and we shall
l\emlhr meet in other divisions of the animal kingdom with
y instances of structures proper to the malo being present

ina rm‘hmonhry condition in the female,
another important fact, mma.ly that in
tho fomales of the Acridiidm, tho stridulating teeth on the
femora remain throughout Tife n the samo conditon in whicl
theynm-ppmdnnngmm:tuin both sexes. In the
muu, on um other hand, they become farther developed, and
perfect structure at the last moult, when the insect

u m-:um and ready to breed.
From
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with the high i of these
structures to thmd-,rnr the sake of calling or alluring the
females. w.udwmmpmmma amount of modification

appears, us is sooften
|h case with very nmlenﬁ funmz, to connect the two related
Orders of the Neuroptera and Orthoptera.
1 have but little more 1o say on the Orthoptera, Some of
species are very

sexes differ much in oolnnr, it
r.hnt they owe their bright tints to _sexual

hasmidi) “is of a shining
w,anow colouz; the adult female being of a dull

that the male of one curious kind of
with “a long membranous appendage,
which falls over the face like a veil;” but what its use may be,

“Transact, Ent, Soc.' 3rd series, ¥ The (Heanthus nivalis, Harris,
05 oursal‘of Frocesdngs)  *Tnssata of Naw Enllud,' 1842, p.
124, The two sexes of (&, pellucidus

lestwood, * Modern Class. of nl Em‘n differ, as l hear from
et vol. 1. . 427 ; for erickets, ......x,m..m

Mr. Ch. Baru,h‘hw..bl.

e it
pe * May 3, 1869, p. “Molera Class? vol. ol. L p.

U
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Order, Nesropters—Little need hro bo ssid, excopt s to
e :

a8 Prof. Westwood remarks® the males of somo of the
Agrionidm, “are of a rich blue with black wings, whilst the
“ fomales are fino green with colourless wings” But in Agrion
Ramburii these colours are exactly roversed in the two sexes
Tn the extensive N. American genus of Heterins, the males alone
have a beautiful carmine spot at the base of each wing. In
Anaz junius the basal 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 tho animal kingdom, similar casos 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 is often difficult to say
ich s the mors it and the ordinary coloration of the
Toversed, as wo havo just seen, in ono species of

Agnon. T ot probablo that their colours in any case have
been gained as o protection. Mr. MacLachlan, who has closely
attended to this family, writes to mo that dragon-flies—the
tyrants of the inseot-world—are tho least liablo of any insoct to
be attacked by birds or other enemies, and he believes that their
bright colours serve as a sexual attraction. Certain dragon-flies
nvplnntly are attracted by colours : Mr. Patterson
the of which tho males are biue,
mu-ammbmmmhmmm.mmm. whilst tro

ml‘

o from the pupal state, are coloured exactly like the
lum.lu, bt that fhaiz bodias o a short time amuiue a ool
spicuons milky-blue tint, owing to the exudation of a kind of oil,
solublo in ether and alcohol. Mr. MacLachlan believes that in
the malo of Libel/ula depressa this chango of colour does not occur.
ntil nearly u fortnight after the metamorphosis, when the sexes
are ready o pair.

“ B.D. Walsh, the ‘ Psendo-nen-  indebted to this naturalist for the
roptern of lllinois, in *Proc. Ent. following 64:\- on Hetarina, Anax,
S«\. lf Phlhdll % lu& p-361.  and Gom,

ﬂLILp.31 "'"l'nnn:l. Ent. Soc. val &
ol Wlhh, ibid. p. 381 I wmm 1836, p. bxxxi.

Tl
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Om:pe-of Nunmﬂumu N.he lmndmg h Bnlm’,'
fomal
wings, whilst others have gkl richly netted, as m ﬂ:e

““ males of the same species.” Brauer “ explains the
“on Darwinian principles by the supposition that the clnse

“netting of the veins is a secondary sexual character in the

“ males, which has been abruptly transferred to some of the
* females, instead of, as generally occurs, to all of them.” Mr.
MacLachlan informs me of another instance of dimorphism
in several species of Agrion,in which some individuals are of
mmngaw]nnr,mdthesemmnmhl; females. This is
probably a case of reversion; for in the true Libellule, when
the sexes differ in colour, the females are x» orange oe yollow ;
50 that supposing Agrion o be descended from some primordial
form which resembled the typical Libelluls in its sexual cha-
acters, it would not be surprising that a tendency to vary in
this manner should occur in the females alone.

Although many dragon-flies are large, powerful, and fierce
inseots, the males have not been observed by Mr. MacLachlan to
fight together, excepting, as he believes, in somo of the smaller
species of Agrion. In another group in this Order, namely, the
Termites or white ants, both sexes at the time of swarming may
h seen running about, “ the male after the !umlle, sometimes

two chasing ono femalo, and contending with great cagerness
-m shall win the prize”™ The Atropos pulsatorius is said
fo make @ noiso with its jaws, which is answered by other
individuals,

Order, Hymenoptera.—That inimitable observer, M. Fabre,* in
describing tho habits of Ceroeris, a wasp-liko insoct, remario that
“ fights frequently ensue between the males for the possession of
“ some particular female, who sits an apparently unconcerned

“ beholder of the struggle for supremacy, and when the vlctm')
“is decided, quietly flics away in company with the conqueror.”
‘Westwood ** says that the males of one of the saw-flies (Tenthre-
dinm) “ have been found fighting together, with their mandibles
“locked.” As M. Fabro speaks of the males of Cerceris striving
{0 obtain & particular female, it may be well to bear in mind
that insects belonging to this Order have the power of recognising

# Seo abstract in the ‘Zoological ~ ** See an Interuting uricle,
Bassed fr 1807, . 480, 1The Writngs of Fabre,' in *Xat.
" and Spence, “Introduct.  Hist, Review, April 1863, p. 122.

h,l.g-.‘wm, ?Hln. 1818, p. 35, ** *Journal K’L Fomclog

 Houzesu, ‘Les Frcultés Men-  Soc. Sept. 7!5,1363,?.]99
fales &c. Tom. ). p. 104,
u2
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each other aftar long intervals of time, and sro dooply attached.
For instance, Pierre Huber, whose accuracy no one doubts,

soothes the other.*
Tn this Order slight differences in colour, according to sex, are
common, but conspicuous differences are rare except in the

metallic greons prevail—that we mtmpmifnntm‘bnhthn
result to sexual scloction. In the Ichneumonide,
Mr. Walsh,* tho males aro aluost uaiversally lightencoloured
the females, On the other hand, in the Tenthredinidm the
bk generally darker than tho females. In the Siricide
the sexes frequently differ; thus the male of Sirex juvencus is
banded with orange, whilst the female is dark purple; but it is
difficult o say which sex is tho more ornamented. Tn Tremex
columbes tho fomalo is much brighter-coloured than the male,
T am informed by Mr. F. Smith, that the male ants of sevenal
species are black, the females being testaceo
In the family of Bees, epecilly in the lohturylpuhs as 1
hear from the same entomologist, the sexes often differ in colour.

mhxdlybommnhdfmbythamlubmngda{mmlmnﬂ
thus requiring protection, whilst the females are well defended
by their stings. H. Mullor,® who has particularly attended to
the habits of bees, attributes thoso differences in colour in chief
part to sexual selection. That bees have a keen perception of

colour is cortain. He says that the males search cagely and
lghtformmnnoﬁhbfsmdel and he accounts through

o p, E‘;" wﬂ; Philadelphia,” 1866, pp. 238-239,
‘ourmis,” 1810, pp. 1.50, 5 & h'lﬂln der Darwinschen
o A Lehro auf Biencs: Verh, €.

© ¢Proc. Entomolog. See. of Jahrg, wrix.
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such contests for the mandibles of the males being in certain
apecies than those of the females. In some cases the
males are far more numerous es, cither carly
in the season, or at all times and places, or locally; whereas the
fomales in other cases are apparently in excess. In some pecies
the more beautiful males appear to have been selected by the
females; and in others the more beautiful females by the males,
Consoquently in certain genera (Mtller, p. 42), the males of the
several specics diffr much in appearance, whilst the females are
almost. indistinguishable; in other genera the reverse occurs.
. Milller belioves (p. 82) that the colours gained
¢hrongh sexual sclection have often been transfe
degree to the other sex, just as the pollen-collcting apparatus
of the femalo has often been transferred fo the male, to whom
it is absolutely useless.”

Mutitla Europaa makes a stridulating noise ; and scconding to
Gourean ® both sexes haye this power. He attributes the sound
1o the friction of the third and preceding abdominal segments,
B ¥ 60 it Do ot e moarked wikh veay fne
centric ridges; but so is the projecting thoracic collar, into which
the head articulates, and this collar, when scratched with the
point of  needle, emits the proper sound. Itis rather surprising
that both sexes should have the power of stridulating, as the
male js winged and the female winglgss. It is notorious that
liees express certain emotions, s of anger, by the {ono of fheic
lmming; and according to H. Miller (p. 80), tho males of
some species make a peculiar singing noise whilst pursuing the
Females.

# M. Perrier in his article *a ¢ male grandfathers? To take a case
wit

lection sexuelle d'a) Darwin’(‘Re- ani
vue Scientifique,’ Feb. 173, p. 868), lel as possible: if a female of
without apparently having reflected  any white quadru

uch on the subjec,obecs that 25

the males of social bees are known
o be (»d from unfertilised

ry objection:
X femle oo {onllhed by & male,
‘which presented some chum-m- fa-
llatng the uuion o the sexes or

Bo moie. abtracive. S0
the n-nﬁc. would l-y ,ﬁ' whh:h
es;

sach males w
not inherit th- characters of their

© The Compl

wers puied, topather, wil it be
pretended that " the
would not_inherit. a undm, to
blackness from their male grand-
father? The ncquirement of pew
characters by the sterile worker-becs
is a much more difficult case, bll 1
have_endenvoured, to Aov |

igin of Species,” how these
Pk .m.ma to the power of
i " Qute by by West: Mol

t estwe ez

Class. of Tnsects, vol. ft 214,
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Order, Ldn&:m(hﬂn .—Many beetles are coloured so as

elegant y-mm. Such colours can hardly serve dmouyu a
protection, except in the case of certain flower-feeding species;
but they may serve as a warning or means of recognition, on the

gained thro
selction; but this i at least posble, for they may have buen
leveloped in one sex and then transforred to
thunewhminmdapmpmb-bln m!hoaogmupvhmh
possess other well-marked sexual characters.

heaﬂu,w cannot rmmmmmmhmq,
never, as 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 Prionids, offer an exoep-
hﬂntotbemlﬂthtmmuulbeeﬂudonnldiﬂsrmcﬂ ur.
Most of these insects aro largo and splendidly coloured. Tho
males in the genus Pyrodes which I saw in Mr. Bates’s col-
Mhnn,msmenllymdﬂubnhnﬂwrﬂnlkrmmhmll%,
thohtmbdngcoloum‘lof.mmorlualplwﬂdg
On the other hand, in one species the male zoldm—m.ﬂ!
(m;lebeingnahlyhnmdvnhndtndpnrph In the genus
Esmeralda the sexes differ so greatly in colour that they have
been ranked as distinct species; in ono species both are of a
beautiful shining green, but the male has a red thorax. On the
whole, as far as I could judge, the females of those Prionidse, in

i the fumily of Longioras, Meere

which the sexes differ conspicuously, ‘aterhouse, jun.,
nas been describod by M. Bates in e
1869, p. 50, vis, o Puritrchis and Trichus the

1 being m
which [ have heard of a difference obscurely loaied e e i
i colour between the sexes of In Zillus elongatus the male is black,
Dot Rlshy ad Bpmer Cla- sad ik fomle slways, a3t 38
to En ,'vnl.‘ﬁi.y. believed, of a dark blue colour, with

These two Intter beetles beloag to

© The Complete Work of Char Darwin Online
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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 remarkable distinction between the sexes of many
boetles is presented by the great horns which rise from the head,
thorax, and clypens 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
28 stags, rhinoceroses, &e., and are wonderful both from their
sizo 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 genorally 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
female as in the male of Phanaus lanci fer ; and only a little less
well developed in the females of some other species of this genus
and 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
haye two.

4~

Wig. 16. Chaicosoma atlas. Upper figure, male (reduced); lower figare, fewale
(nat ige).

Dar
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Tig 1t  Coprie itls.  (Laft-band Sgures, maales)

Fig. 18 TPhanwus fuunus,
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In almost all cases, the horns are remarkablo from their ex-
cossive variability; so that a graduated series can be formed,
| from the most ihly developed males {0 others 0 dogoneria
| that thoy can barely bo distinguished from the fomales. Mr.
| Walsh® found that in Phanaus carnifa the horus wero thrics a5
long in somo males as in others. Mr. Bates, after examining
abovo a hundred males of Outhophagus rangifer ()Ig 20), thought
that he had at last discovered o species in whick the horns did
Dot yary; but farther research proved tho contrary.

'Tho axtraordinnry sizo of tho horns, and their widely difterent
structuro in closely-allied forms, indicato that they have been
formed for somo purposo; but their excessive variability in the
‘males of the same species leads to the inference that this purpose
cannot be of a definite nature. The horns do not show marks of
riction, 0 if used for any ordinary work. Some authors sup-
pose®® that as tho males wander about much more than the
females, they require hors as a defence against their enemies
but as the horns are often blunt, they do not leemwal]-d:pted
for defence. The most obvious conjecture is that they are used
by the males for fighting together; but tho males have never
been observed to fight; nor could Mr. Bates, after  carcfal
examination of numerous species, find any suficient evidence, in

ugl
selection, 50 as to have exceeded that of the females; but

pecios of tho Copridse, did not find any marked difference n
#his respect amongst woll-doveloped individuals, In Lethrus,
‘mareover, a bectlo belonging to the samo great division of the
rns, the males are known to fight, but are not provided
* with horns, though their mandibles aro 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

 immensely, yet not fixedly, developed,—as shewn by their extreme

- mumy in the same species, and by their extreme diversity in

specios. This view will at first appear extremely

mpoh.hle~ Ikswo sl ereufibkafing with many animals

~ standing much higher in the scale, namely e.xm, amphibians,

-m-mduxd- that various kinds of crests, knobs, horns and
 combs have been doveloped apparently for this sole

umaml-olowaﬁmvn(og ﬂ),lndofmctha

# ¢ Proc. Eatomolog. Soc. Tq‘llhn‘n.
! 1864, p. 238, thnlng vol. ¥

© The Comp
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species of the genus, are furnished with singular projections on
their anterior fomora, and with & great fork or pair of horns on

the lower surface of the thorax. Judging
from other inseets, 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 fo-

(%) on the thorax. That the elight thoracic
crest in the female is o rudiment of a pro-
jection proper to the male, though entirely
g .ol i, bt 10 ikl o AHIE YePt oA acien

Tale viewed from be- g slear: for the fomale of Bubas biron (&

genus which comes next to Onitis) has a
simias sight crat on tho thorex, o tho male Tears 8 grent

‘same situation. 8o, again, can hardly bo
B oubt that the itle point (o) on the head e e Ol

e e B e o T T b et
fumfu‘. as well as on the head of the females of two or three
d specics, is a rudimentary representative of the cephalie
Iwrn.whmhuwmmw the males of so many Lamellicorn
beetles, as in Phavaus (fig. 18).

The old belief that rudiments 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 the

. We may reasonably suspect that tho males originally
bore borns and them te in a rudi

condition, as in so many other Lamellicorns. Why the males
subsequently lost. their horns, we know not; but this may have
boen_ eaused through the principle of compensation, owing fo
the development of the largo horns and projections on the lower
surface; and as these are confined to the males, the

of the wppee o 18 fenals world 2ok e Db
obliterated.

Darwin Online




G, Colegptera. 209

The cases hitherto given refer to the Lamellicorns, but the
males of some few other beetles, belonging to two widely distinet
groups, namely, the Curculionide and Staphylinide, are fur-
nished with horns—in the former on the lower surface of the
Tody,* in the latter on the upper surface of the head and thorax.
Tn the Staphylinidm, the horns of the males are extraordi
variable in the same species, just as we have seen with tho
TLamellicorns. In Siagoninm 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 the Staphylinide, Professor Westwood

\
|
! 4
\I fig. 5. magnified. Left-hand fgure, male; female.

states that, “ male specimens can be found in the same loeality
“in which the central horn of the thorax is very large, but tho
“horns of the head quite rudimental; and others, in which the
“fhoracic horn is much shorter, whilst the protuberances on
“tho head aro long”™ Here wo apparently have n case 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 bectles, which scem ill-fitted for
fighting, nevertheless engage in confliets for tho possession of
the females. Mr. Wallace® saw two males of Leptorhynchus
@ngustatus, & lincar beetle with a much clongated
“fighting for a female, who stood close by busy at her boring.
“They pushed at each other with their rostra, and clawed and
# thumped, apparentlyin the greatest rage.” The smaller male,
Jowever, “ soon ran away, acknowledging himself vanquished.”
1 some few cases male beetles are well adapted for fighting, by
L Enu great toothed mandibles, much larger than those of

. This is the case with the common stag-beetle

s cervus), the males of which emerge from the pupal

state about o week before the other sex, so that several may

often be scen pursuing the same female. At this season they

_ % Kirby and Spence, ‘Introduct. gonium in an ntermediste condi-

Eatomolog.” vol. iil. p. 529. tion, so that the dimorphism is not
_ % Modern Classfication of In- strict,

seets” vol. i. p. 172: Singonium, % “The Malay Archipelago,’ vol.

‘P 172. In the British Museum I ii. 1869, p. 276. Riley, Sixth Roport

:&u; one male specimen of Sia- on insects of Missouri, 1874, p. 11&
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them, but not so the females, although they have stronger
jows. The males of many of the Lucanidm, s well as of the
above-mentioned Leptorhynchus, are larger and more powerfal
insects than the females. The two sexes of Lethrus ceplalotes
(one of the Lamellicorns) inhabit the same burrow; and the
muale has larger manlbes than tho female, X1, during the

the aggressor is killed
Lamellicorn beetlo, the Ateuchus cicatricosus, live in pairs,
seem much attached to each other; the male excites the female
1o voll 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 fomalo ceases all work, and as M. Brulerie™ belioyes,
would remain on the same spot until she dicd.
Tho great mandibles of the male Lucanidm are extremely
variable both in size and structure, and in this respect resemble
the horns on tho head and thorak of many male Lamellicorns

. America for seizing
spicuous and o elegantly branched, and as owing to their great
lmgfh they axo s wall adsptod for pinching, the suspicon

as crossed my mind that they may in addition serve as an
ommm ik e b an the Headl and Whorer of the VeH
species above deseribed. The male Chiasognathus Grantii of
S. Chilo—a splendid beetlo belonging to the same family—has

-] ‘Enlalxalo‘u:-lli dne,” vol. ™ Quoted from Fischer, in *
.ﬁn' the Clnu.gln’ulnl. Nat.” to s

1833, p, . %, p. 324,
Soatots oF m. Ip‘du, Kirbyand 7 ¢ Ann. Soc. Entomolog. Franeey
nce, 10, vol. i . 8147 and 1866, as quoted i *Joaraal
\::-nnnd. ibid. vol. i. p. 187. Teaval, by & Murray, 1808, p. 188

e
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enormously developed mandibles (fig. 24); he is bold and
Dacious; when threatened he faces round, opens his mtjl:nwi
and at the same time stridulates loudly.
But the mandibles were not strong
enough to pinch my finger s0 as to
cause actual pain.
Sexual selection, which implies the
don of considerable perceptive
powers and of strong passions, seems
fo have been more effective with the
Lamellicorns than with any other
family of beetles. With some species
the males aro provided with weapons
for fighting; some live in pairs and
show mutual affection; many have
the power of stridulating when excited ;
many aro farnished with the most ex-
inary horns, apparently for the
sake of ornament; and some, which
are dinmal in their habits, are gor-
ly coloured. Lastly, several of
Targost beetles in the world belong
to this family, which was piaced by
Linniens and Fabricius at the head of
the Order.™

Stridulating organs —Beetles belong-
ing to many and widely distinet
familics posscss these organs, The
sound thus produced can sometimes
e heard at the distance of several fect
‘oreven yards,” but it is not comparable
with that made by the Orthoptera.
The rasp generally consists of a narrov,

raised surface, crossed by very
fine, parallel ribs, sometimes so fine as
fo eanse iridescent colours, and having
a very elegant appearanco under the  §~ g

e In some cases, us with
‘Typhosus, minute, bristly or scale-like “!;.T&;m",“’z?;?e'ﬁ'u’{"&".‘,’;u‘”;
prominences, with which the whol lover fiur, famaie.

is covered in approximately parallel
lings, could be traced passing into the ribs of the rasp. The
7 Wety “Modern Class”  Curculionidm,’ * Annals and Mag. of
vl i ll'twd‘ Nat. Hist.” vol. vi. 1860, p. u:‘.
™ Wollaston, * On certain Musical

© The Complete Work of Charles Darwin Online
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transiton takes placo by heir bocoming confiuent und straigiy
and at the sume time more prominent and smooth. A hard

he purpose. ltinpxdlymovedmthu rasp,
ammlymmpumthempnr

Fig. 25, lm(m‘l:‘nﬁﬂﬁ;uymuvm Left-hand figure, part of
These organs are situated in widely different positions. Tn

the carrion-beetles (Necrophorus) two parallel rasps (, fig. 25)
stand on the dorsal surface of the fifth abdominal segment, each-
Tasp™ consisting of 126 to 140 fine ribs, These ribs are scraped
against the posterior margins of the elytra, a small portion of
‘which projects beyond the general outline. In many Criocerids,
and in Clythra 4-punctata (one of the Chrysomelide), and in some
Tenebrionidm, &e.,™ the rasp is seated on the dorsal apex of the
abdomen, on the pyg:dmm or pzo-pymdmm. and is scraped in
the same manner by the elytra. In Heterocerns, which belongs
o another family, thanspsnapheedanﬂundnotd.

first abdominal 3 by ridges on

femora.™ In certain Curculionide lndclnhidm"ﬁhap!h

* Landois, ¢ Zeitschrift fiir wiss. heud-mb«u Dr. Chapman as

e S
am e . gist’s Mont %

G. R, roteh for havi me I 4 v ®

ving sent
cimens of various ™0 sd-ﬁsau, Lnn.hhd in ¢ Anpals
Mdnm:r to these three jat. Hist.' vol. xx,

families and to others, as well as for
K w?..mh s daseribed (Kroger,

yalusble mformation. Ho believes
that the power of stridulation in ¢ Naturhist, Tidskrift,” B. i. 1
the Clythra has not been previously 49, p. 334) the stridulatis
obverved. | aim aleo mach Indebtel fn’ these fwo, 48 well 4o
o Mr. & W, Janon, fr inform.  familie In the Curabds I
tion sl speclmieec’. T may aid casmingd Slopiene W
nm my son, Mr. F. Darvie fuls it multipunctata, sent to
at Dermestes muriws stridulates, by Mr. Crotch. In Blethisa
A A T s it dges on
ot ey e s i o abdominal segment
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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 scrapers. In Pelobius Hermanni (one of Dytiscide
or water-beetles) o strong ridge runs parallel and near to the
sutural margin of the elytra, and is crossed by ribs, coarse in
the middle part, but becoming gradually finer at both ends,
especially at tho upper end; when this insect is held under
water or in the air, a ntmiuhtmg noise is produced by the
horny margin of the abdomen being scraped against
the rasps. In a great number of long-horned beetles (Longi-
cornia) the organs are situated quite otherwise, the rasp being
on the meso-thorax, which is rubbed against the pro-thorax;
!mdnkmnnwdmvuyﬁmﬁhmmnlpdﬂmmbyz

H‘ny Lamellicorns have Lhn e power of stridulating, and the
organs differ greatly in Some species stridulate very
m; so that when Hl F. Snnth caught & Tror sabulosus, a
oeper, who stood by, thought he had caught a mmuc,
but I failed to discover the proper organs in
- this beetle. In Geotruj and Typheus a /
marrow ridgo ruus obliquely across (r, fig. 26)
the coxa of cach hind-log (having in G, ster- e
conarius 84 ribs), which is seraped by a
m&y projecting part of one of the ab- 7
scgments.  In tho nearly allied Copris

another short rasp near the basal outer mar-
gin; but in some other Coprini the rasp is
seated, according to Leconte,™ on the dorsal
surfaco of the abdomen. In Oryctes it is
‘seated on the pro-pygidium; and, according to s
thesame entomalogist, in some other Dynastini, g g indteg o
‘on the under surface of the elytra. Lastly, stercora-
Westring states that in Omaloplia brunnea the e
1a8p is placed on the pro-sternum, and tlm I’mnr . Tibia
‘seraper on the meta-sternum, the Fem,

my{mum under surface of the body, xnatnd of the upper

in the Longicorns,

‘v-m“mzmmm:ooxoopmwm_m

30t, a8 far as T could judge, come of llinois, for having sent me ex-
in scraping the rasps on  tracts from Leconte's * Introduction
Entomology,’ pp. 101, 143,
am indebted to Mr. Walsh,
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if

uu-msmmummwmmhbmgwm
of any hard and rough parts of their bodies, which happened to
be in contact; and that from the noise thus produced being in
some way useful, the rough 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 urslnl for the purpose,
Mr. Wallace informs me that the Ei In'mamu (.
Lamellicorn, with the anterior legs
‘male) * makes, -mmvmg a lo'hldnglonnd by nu m
“ trusion and contraction of hen seized it

« produces a nng-mmib:mbhmglhlund-hp ﬂm
“ edges of the elytra.” The hissing sound is clearly due to a

shagreened surface of the femur against the granulated margin
of the corresponding elytron; but I could not here deteet any
Sropie sian b a1 Ekaly G T 5ould v pvestosked 1
80 large au insect. After examining Cyobrus, and reading what
Westring has written about this beetle, it scems very doubtfal
whether it possesscs any true sp, 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 Coleoptera
diftering sccording o sex; but Landois, who bas carcally
amined severl speien, observed no such difference; nor did

rasp

the female; but not so with succeeding lpedmm In Geo
trupes stercorarius the xasp appeared to mo thicker, opaquer,
and more prominent in three males than in the same number of

living
lots, according as they made a greater or Jesser noise, when held
in the samo manner. He then examined all these
and found that the males were very nearly in the samo

ery nearly rwwﬂql
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hﬂmfmﬂahboth!hnlnh. Mr. F. Smith has kept alive
STtions M us pseudacori. (Curcnlionide),
S5 oniVinoed St both sovns stridulate, and apparently in
an equal
Nevertheloss, the power of stridulating is certainly a sexual
character in some fow Coleoptera. Mr. Croteh discovered that
the males alone of two species of Heliopathes (Tenebrionidm)
possess stridulating organs. 1 examined five males of 7. gibhus,
and in all theso there was a well-developed rasp, partially
divided into two, on the dorsal surface 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
Deing transparent, and much thinner than in the male. In
H, eribratostriatus the male has a similar rasp, mep&ng that it
i8 mot partially divided into two portions, and the female is
ly destitute of this organ; the male in addition has on
the apical margins of the elytra, on each side of the suture,
three or four short longitudinal ridges, which are crossed by

Tasp, or as o scraper for the abdominal asp, I could ot decide:
Sha fosale exhibia no fraoe of this Iatter nerncbure

Again, in three species of the Lamellicorn genus Oryotes, we

havo  nearly parallel case. In the fomales of 0. gryphus and

sasicornis the Tibs on the rasp of the pro-pygidium are less

distinet than in the males; but the chief

difference is that the whole upper surfuce of this sogment, when

mmuupmperughe is sen to b cloted with air, which

or aro reprosented by excessively fine down in the

. i siuid b potioed thet a all Coleoplers he siotive

of tho rasp is destitute of hairs. In O. senegalensis the

between the sexes is more strongly marked, and this

8 best scen when the proper abdominal segment is cleaned and

ribs, which aro quite absent in the female. In tho fomales,

‘however, of all threo species of Oryctes, a slight grating or

siridulal abdomen of a softened
‘and forwards.

ﬁnawnndhpmdlwed ‘when the
‘specimen is pushed backwards
In the case of the Heliopathes and Oryctes there can hardly
Te a doubt that the males stridulate in order to call or to
 excite the females; but with most beetles the stridulation
x

rwin Online



306 The Descent of Man. Parr IL

tmudolhomtmnd.hanurfu,ilholdnm&hey
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 uhe
is removed.”™ Some naturalists believe that bestles make
nmwmun.wmmu,buummmhm
a quadruped or bird, able to devour a large beetle, would
be frightened by so slight & sound. The belief that the stridu-
lation serves as a sexual call is supported by the fact that death-
ticks (Anobium tessedlatum) are well known to answer each
(xheuﬁnhn‘,lnd.-lhvumynll‘olmmi .uppmgm
artificially made. Mr. Doubleday also me that he
h-mﬁm-ohcnednfsmﬂohnhn"mdinmhmnt
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 beetles were at first
enabled to find each other by Lha slight l\mﬁ!ng noise pmdlloul
by the rubbing together of th hard parts of
bodies; and that as those nmlmnr fmnllalvhmhmlds
greatest noise succeeded best in finding partners, rugosities on
various parts of their hodmwmgndwl,vdavdmabym-u
of sexual selection inf utndnhungamu
™ M,P. de la Bralerie, as quoted 'ﬂhddﬁ. fitr wissen.
in “Journal of Travel, A. Marray, Zoolog” B. xvii. s 131. Otises
vol. i. 1868, Kirby and
Du-hld.y, *Introduct.” vol. L p %
“'-h:lolu pnl t the female of Pincia
hul!nlh .&u produces a rather loud i by
“H[hultu Stiking ber e against any
n-u,in hard substance, “ and that the male,
“npldn jon, .;nmu:-nb- “ obedient to this call, so0u attends
“ stance upon which it s sitting.” * her, and they pair.”
For references on fhis subject soe
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CHAPTER XI
Insects, continued.—OnpER LEPIDOPTERA.
(BUTTERFLIES AND MOTHS.)
Courtship of butterflies—Battles—Ticking noise—Colours common ta
sexes, or mor brilliant in the males—Examples—Not due to the
irect action of the conditions of life—Colours adapted for protection.
lolours of moths—Display—Perceptive powers of the Lapidoy

lrl-bmlil—l.'nu-a of the difference in colour between the and
females—] lmll:rl. female butterflies more brilliantly col than
he males—E alours o illars—Summary and concluding

‘Temarks on the secondary sexual characters of insects—Birds and insects
compared.

15 this great Order the most interesting points for us are the

in colour between the sexes of the same species, and

- between the distinct species of the same genus, Nearly the

whole of the following chapter will be devoted to this subject;

\ butI will first make o fow remarks on one or two other points.

averal males may often be seen pursuing and crowding round

the samo female, Their courtship appears to be a prolonged

afla, for T have frequently watched ono or more males pirouet-

ng round a female until I was tired, without secing the

ud of the courtship. Mr. A. G. Butler also informs me that

1o has soveral times watched a male courting a female for  full

of an hour; but she pertinacionsly refused him, and at

lnst pettled on the ground and closed hier wings, so as o escapo
om his addresses.

rapidity, and appear to be incited by the greatest

ty.
Ageronia feronia makes o noise like that produced by a
wheel passing under a spring catch, and which can bo
at the distance of several yards: I noticed this sound at
o Janeiro, only when two of theso butterflies were chasing
other in an irregular. course, so that it is probably made
the courtship of the sexes?
stomalo-  Naturalist,’ 1868, p, 183,
* See my ‘ Journal of
1845, p. 83. Mr. Doubleday has
detected (* Proc. Eat. Soc.”
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 made by the malo of Hylophila
prasinana, and which he believes to be produced, as in Cicada,
by an elastic membrane, furnished with a muscle. He quotes,
also, Guende, that Setina produces a sound like the ticking
ofnwnwh,nypnmﬁyby!hslxdal"twohm tympaniform
“ vesicles, situated in the pectoral region;” and these “ are much
“more developed in the male than in the fomale” Hence the
sound-producing organs in the Lepidoptera appear to stand in
some relation with the sexual functions. Ihave not alluded
to the well-known noise made by the Dmﬂu Head Sphinx, for
nn gmn.llyhﬂrd soon after the moth has emerged from

Glnrdh.ll always observed that the musky odour, which is
emitted by twolysuuofSphmxmoth is peculiar to the males;*
and in the classes we s!mll meet with many instances of
the males alone being odoriferot

Every ono must have e (DS beauty of many
Dutterflies and of some moths; and it may bo asked, are their
colours and diversified pltierm ‘the result of the direct action of
the physical conditions towhich these insccts 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 tho other? And, again, what is tho meaning of the
colours being widely different in the males and females of
certain specics, and alike in the two sexes of ofher species of the

questions

purple emperor, orange-tip, &c. (Apatura Iris and Anthockaris
cardamines), the sexes differ cither greatly or slightly in colour,
No langungo suflces o dscribo tho spleadous of tho ml-&

308 1845, 3. 120)  pocaliar mem  chasrsaion,  Th St X
P of the ity J-ly l!72,p. .

Tront wlnga: whick s praabiy cone 3 V11 Santih Nebarait? July

nected with the production of the 1879. 13,

sound. For the case of Thecophora, Lh.u Record,” 1869,

;“uL For Mr. Buchanan 'Nr}:

@ TF
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some tropical species. Even within the samo genus we often
find species presenting extraordinary differences between the
-u-.mummhmmm-emdux,mu Thus in the
South American genus Epicalia, Mr. Bates, to whom I am
whmto{mgfnl wmgbch,lndbrhahngom
this whole discussion, informs me that he knows twelve species,
hmmo‘whchhnnnnhenmolhhm(lud this is not

tterflies, and differ so greatly from the comparatively Bain
females that fhey were formerly placed in distinet genera,

females of these nine species resem blsunhuthcrinlheiramnnl
type of coloration; and they likewise resemblo both sexes of
the specics in several allied genera, found. in various parts of
the world. Hence we may infer that these nine species, and
probably all the others of the genus, are descended from an

In the fenth specics the female still retaius the same
Sekouting, bul. the male 7esembios her, S T
amuch loss gaudy and contrasted manner than the males of the
specics, In the cleventh and twelfth specics, the
depart from the usual fype, for they are gily decorated
almost like the males, but in a somowhat less dogree. Henee in
hu two latter specics the bright colours of the males seem to

specics. tho male has cither rotained or recovered the plain
g‘ndthhmdau"uun(thuplmt—lmduwgmu
m!mthmthmumhvnthmlnmmndmui nearly
alike, though in an opposite manner. In theallied genus Eubagis,

Iy

m the same general style of colouring, so that they resemblo
another much more closely than they resemble their own

‘tho genus Papilio, all the species of the Zness gronp
remarkablo for their conspicuous and strongly contrasted

|3 S ulo M. Boters paper in  the sme ety n sl 1€
B of ia,” in * Transact.
206, Also Mr, Wallace 0n Soc. of London, 1809, p. 278.
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others the males are cither a little brighter, or very much more
superb than the females. The genus Junonia, allied to our
Vanesse, offers a nearly parallel case, for although the sexes of
most of the species resemble each other, and aro destitute of
rich colours, yet in certain species, as in J. anone, the male s
rather more bright-coloured than the female, and in a fow (for
instance J. andremiaja) the male is so different from the female
that he might be mistaken for an entirely distinet species.

Another striking case was pointed out tome in the British
Museum by Mr. A. Butler, namely, ono of the tropical American
Theolw, in which both sexes are nearly alike and wonderfully
splendid ; in another species the male is coloured in o similarly
gorgeous mamner, whilst the whole upper surfico of the
female is of a dull uniform brown. Our common little English
blue butterflies of the genus Lycamna, illustrate the various dif-
forences in colour between the sexes, almost as well, though not
in 5o striking a manner, as the above exotic genera. In Lycena
agestis both sexes have wings of a brown colour, bordered with
small ocellsted orange spots, and are thus alike. In L. agon
the wings of the male are of a fine blue, bordered with black;
whilst those of the female are brown, with a similar border,
closely resembling the wings of L. agestis, Lastly, in L. arion both
sexes are of a blue colour and are very like, though in the female
the edges of the wings are rather duskier, with the black spots
plainer; and in a bright blue Indian species both sexes are still
more alike,

1 have given the foregoing details in order to show, in the first
place, that when the sexes of butterflies differ, ﬂw male as a
general rule is the more beautiful, and departs m the
usual type of colouring of the group to Which the species
bel H most groups the females of the several
species resemble mh other much more closely than do the
males. In some 3, however, to which 1 shall hereafter
allude, the {onnlm m coloured more splendidly than the
males. In the second place, these details have been given to
Dring clearly before the mind that within the same genus, the
two sexes froquently present every gradation from no difference
in colour, to o great a difference that it was long beforo the two.
were placed by entomologists in the same genus. In the
place, we have sen that when the sexes nearly resemble each
other, this appears due either to the male having transferred.
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 fomales usually somewhat resemble the males, so that when

® Tt
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the males are beautiful to an extraordinary degree, the females

almost invariably exhibit some degree of beauty. From the

i cabialtfi adation:nthe: Amcumt-at i feuncd, bibwens
th

e prevalence of

eoloration throughout the wholo of the same group, we may con-
eludo that tho canses have generally been the sume which have
determined the brilliant colouring of the males alone of some
‘pecies, and of both sexes of other species,

As 56 many gorgeous butterflics inhabit tho tropics, it has
often been supposed that they owe their colours to the great
lieat and moisture of these zonos; but Mr. Bates* has shewn by
the compiarison of various closely-allicd groups of inscots from
thlmmwnwlmlmymlmml,thnthu view cannot be
‘maintained ; and the evidence bocomes conclusive when bril-

follow exactly the samo habits of life. Even when the sexes

resemble each other, we can hardly believe that their brilliant

d colours are the result of

the nature of the ﬁ-u- and of the action of the surrounding
conditions.

With animals of all kinds, whenover colour has been modified

lurk of trees, Many analogous and striking facts conld be

Tho most interesting one is that recorded by Mr.
Wallaco of a common Indian and Sumatran butterfly (Kallima),
-mmd-p,mn like magic when it scttlos on o bush; for it
ides its head and antennm botween its closed wings, which,
in form, colour and veining, cannot be distinguished from &
withered Jeaf with its ootstalk. In some other cases the lower

Naturalist oo the Ama- 1857, p. 10. A woodcut of the
. i, 1863, p. 19. Kallima is given by Mr. Wallace is
7 Bes the interesting article in ¢ Hardwicke's Science Gossip,' Sept.
the '-un. Review,” July 1867, p. 196.
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surfaces of the wings are brilliantly coloured, and yet are
protective ; thus in Zheca rubi the wings when closed are of an
emerald green, and_resemble the young leaves of the bramble,
on which in spring this butterfiy may often be seen seated. 1t is
also remarkablo that in very many species in which the sexes
differ greatly in eolour on their upper surface, the lower surface
is closely similar or identical in both sexes, and serves as a
protection.*

Although the obseure tints both of the upper and under
sides of many butterflies no doubt serve to conceal them, yet wo
cannot extend this view to the brilliant and conspicuous colours
on the upper surfaco of such species as our admiral and peacock
Vaneseie, our white cabbage-butterflics (Pieris), or the great
swallow-tail Papilio which haunts the open fens—for these
butterflies are thus rendered visible to every living creature,
In these species both sexes are alike; but in the common brim-
stone butterfly (Gonepleryz rhamnd), the male is of an intense
yellow, whilst the femalo is much paler; and in the orange-
tip (Anthociaris cardamines) the males alone havo their wings
tipped with bright orange. Both the males and females in
these cases are conspicuous, and it is not crediblo that their
difference in_colour should stand in auy relation to ordinary
protection. Prof. Weismann remarks, that the female of one of
the Lycenm expands her brown wings when she settles on
tho ground, and is then almost invisible; the male, on the other
hand, as if aware of the danger incurred. from the bright biue of
the upper surface of his wings, rests with them closed ; and this
shews that tho blue colour cannot be in any way protective.
mnlmn it is probable that conspicuous colours are in-

in somo way offensive to their enemies; but then wo have to
account for the beauty of the imitated s

As Mr. Walsh has remarked to me, the fomales of our orange-
tip butterfly, above referred to, and of an American  species
(Anth. genutia) probably shew us the primordial colours of the
]Jmnb-lpeoml of the genus; for both sexes of four or five
widely-distributed specics are coloured in nearly the same
manner,  As in several previous cases, we may here infer that
it is the males of Anth. cardamines and genutia which have
departed from the usual type of the genus, ln the Anth, sara
Fraser, in Nature)  * ¢ Einfluss der Isolirung vt die
. 489, Mbnldnn[, M12,p. 58,
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from Californin, the orange-tips to the wings havo been partially
developed in the female ; but they arc paler thanin the male,and
in some other respects. Inan allied Indian
form, the Iphias glaucippe, the orange-tips are fully developed in
both sexes. In this Iphias, as painted out to mo by Mr. A, Butler,
the under surface of the wings marvellously resembles & pale-
coloured leaf; and in our English orange-tip, the under surface
-nnhln lha flower-head of the wild parsley, on which the
ften rests at night’® The same reason which compels
us to bolmve 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 tho same purpose,
‘when this character is confined to the males.

escaping detectior

‘wings of the Bombycide and Noctuidi," when at rest,
mﬂtplndmemlmhiml-vmg, 50 that the lntter might be
brightly coloured without much risk; and they are in fact
often thus coloured.  During flight, moths would ‘often bo able
10 escapo from their encmies; nevertheless, as the hind-wings
are then fully exposed to view, their bright colowrs must
generally hevo been acquired at some little risk. But the
fiwet shews how cautions wo onght to be in drawing
¢onclusions on this head. The common Yellow Under-wings
(Triphwna) often fly about during tho day or early cvening, and
mthenmmmu- from the colour of their hind-wings, It
would naturally be thought that this would be a source of
danger; but Mr. J. Jenner Weir belicves that it actually serves
8 & means of escape, for birds strike at theso brightly
and fragilo surfuces, instead of at the body. Forin-
stance, Mr. Weir turned into his aviary a vigorous specimen of
pronuba, which was instantly pursued by a robin;
it the bird’s attention being caught by the coloured wings, the
oth 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 m,mth--w-uuwundr
Jimbria; but the large size of this ly interfered
with its capture* We are thus nmmded of § badementiziacs

19 8o the Intaresting observations  Science Gossip,’ Sept. 1807, p.
M. T, W. Wood,  The Brudenty % Seo ahcr on Ihis subhct Mr.

.81 Weir's pyer in “Transac. ot Soo/
4 3ir, Wallace in *Hardwicke's 1869,
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by Mr. Wallace namely, that in the Brozilian forests and
Malayan i i

Pare IL

phingidee, U
some Arctiidm and Saturniide, fly about during the d;: or
carly evening, and many of zhmmmmd;hunwwng
far brighter coloured than the strictly nocturnal kinds.
few exceptional cases, hovaver. of bright-coloured noctuml
apecies havo been recorded.

There is evidence of another kind in regard to display.
Butterflies, as before remarked, elevate their wings when at
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
mmwulpmmhou,ydmm‘:ilpmhunhl&hl!

1« Westminster Review,’ July
Mlﬂ 16,
e ¢ banen Lithosn; but

hm;u of New. h‘lmd,’ 1842, p. 515.
between the
mﬁ- of the

Yo, W wood (Modern Class. of
T e B e
3t this case. On the sltire

= oy ienie

may be o (o the Teruital
Wallace's. * Memoir on the

1-.gu(ma. 3 the Nalagaa “x‘-.‘-.

fne Sont

part L 1865,




useful character for dotecting the affinities of th varions
species. Fﬁul{lllzrml'ormlmthnthmlpemmol&nnu
are found near his house in 8. Brazil: of two of them the hind-
wings are obscure, and are always covered by the front-wings
when theso butterflios are at Test; but the third species has
black hind-wings, beautifully spotted with red and whito, and
theso aro fully expanded and displnyed whenever tho butterfly
tests. Other such cases could bo added.

If we now turn to tho enormous group of moths, which, as
1 hear from Mr. Stainton, do not habitually expose the under
surfuce of their wings to full view, we find this side very rarely
eoloured with & brightness greater than, or even equal to, that
of the upper side. Some exceptions to the rule, cither real or

of Hy

is by
eobalt-blue, placed in the midst of a black mark, surrounded
by orange-yellow, and this by bluish-white. But tho habits of
these threo moths are unknown; so that no explanation can be
given of their unusual style of colouring, Mr. Trimen also
Informs mo that the lower surface of the wings in certain other
Geomotre!” and quadrifid Noctum are either more variegated

armore brightly-coloured than the upper surface; but some of
these species have the habit of “ holding their wings quite erect

ppears.
m Saturnndm include some of the most beautiful of all
‘moths, their wings being decorated, as in our British Emperor
moth, with fine ocelli; and Mr. T. W. Wood™ observes that
they rescmblo butterflies in somo of their movements; *for
“ instance, in the gentle waving up and down of the wings as if
“for display, which js more characteristic of diurnal than of
“ nocturnal Lepidoptern.”

30 See Mr. Wormald on this the Geometrs) in *Transact, Ent.
50tk Proc. Bat. Soc” March 2ad, - Soe” new serios, vol. . pl. xv. aad
v
1800/albo an account of theS. . 1 Proc. Eat. Soc. of Londen®
Amencan genus Erateina (one of July 6, mn,p Txvit
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1t is o singular fact that no British moths which are bril-
tiantly coloured,and, s fa s  oan dscover, hdly any forsin
species, differ much in_colour according to sex; though this is
the case with many brilliant butterflies. The male, however, of
ano American moth, the Saturnia Io,is deseribed us having its
yellow, curiously marked with purplish-red

spots ; whilst the wings of the female 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 specics the males are much darker than the
females;® and these belong to groups which generally fly about
during the afternoon. On the other hand, in many genern, as
Mr. Stuinton informs me, the males have tho hind-wings whiter
than those of the femalo—of which fact Agrotis exclamationis

and the females yellow with darker markings® It is probable
that in these us rendered

and more easily scan by tho fun-luwiuhtﬂying about in
the dusk.

From the several foregoing facts 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 clegant patterns aro
and exhibited as if for display. T am led to believe that
the females prefer or are most excited by the more brillinnt

" Harris, * Treatise, &c., edited
by st 1863, p, 395,
fnstaner, | observe in my

which were fond of eating other
moths; so that if the Cycaia was

Lasiocampa quercus, Odonestis pota-
toria, Hypogymna dispar, Detn

wnd mendica, In
1 Ttlos ppecinche Slariis

DT RO T ety er
plained. The white female of the
Eycnin’ rexemblea the very common

josoma menthrasti, both sexes of
which are white; and Mr. Stainton
Suserred that this latter moth wna

rejected with utter disgust by a
Wl ok et youa ey,

and its white de-
coptive colour would thus be highly

8 1t is remarkable, that fn the
Shttllmi Islands hc mlh of this
instead g widely

whihm e the s m.n. would' uot
visible to
the foradles i the. Trilight aighes
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males; for on any other supposition the males would, as far as
we can seo, bo ornamented to no purpose. We know that ants
and certain Lamellicorn beetles aro capable of focling an attach-
ment for each other, and that ants recogniso their follows after
ln interval of several months. Hence there is no abstract
the Lepidoptera, which probably stand nearly
or quius as high in the scale as these insects, having sufficient
mental capacity to admire bright colours. They certainly
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 I have been assured
by two persons abroad, that these moths repeatedly visit flowers
painted on the walls of a room, and vainly endeavour to insert
their proboscis into them. _Fritz Miller informs me that severni
kinds of butterflies in S. Brazil shew an unmistakable prefer-
ence for certain colours over others: ho observed that they
very often visited the brilliant red flowers of five or six  genera of
plaats, but never the whito or yellow fowering species of the
same and other genera, growing in and T
avo received other accounts to the same effect. As I hear
from Mr. Doubleday, the common white 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 insect of the same specics
“in its headlong flight, and bring it down within easy reach of
“the net, especially if it be of the opposite sex”
"The courtship of butterflies is, as before remarked, a prolonged
.m: 'ﬂm mlu sometimes fight {ogother in rivalry; and
pursuing or crowding round the same
lumla. um- (hon,thc females prefer one male to another,
the pairing must be left to mere chance, and this does not
appear probable. 1f, on the other hand, the fomales habitually,
o even occasionally, prefer the more beautiful males, the colours
of the Iatter will have been rendered brighter by degrees, and
ive been transmitted to both sexes or to one sex, according
to the law of inheritance which has prevailed. The process of
sexual selection will have been much facilitated, if the conclusion
can be trusted, arrived at from various kinds of evidence in the
supplement 1o the ninth chapter; namely, that the males of
Lepidoptera, at least in the imago state, greatly
the 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 beantiful males; thus, as I have
boen assured by several colleotors, fresh fomales may froquently
be scen paired with hattered, faded, or dingy males; but this is
u ciroumstance which could hardly fail often to follow from the
the fomales.

and English breeders, Dr. Wallace, who. has m.;mc

experionco in Wby cynthia, is convinced that the
females evince no_ choico eo. He has kept above
300 of theso moths together, and has o

vigorous

appears to occur seldom ; for, as he believes, the more vigorous

males pass over the weakly femalos, and. are attracted by those

endowed with most vitality. Nevertheless, the Bombycids,
though obscurely-coloured, are often beautiful to. our eyes from

their elegant and mottled shadcs.

T have s yet only referred to.the species in which tho males
aro brighter coloured than the females, and I have attributed
their beauty to the females for many generations having chosen
and pairod vith the moro aitracive. males. Dut converse
cases occur, though Tarely, in which the females ar
oot thas fhe amelas s aud TEraiasT M el Yo

ifal females,

selected the more beautif: and have thus slowly added
to their beauty. We do not know why in various classes of
animuls the of 0 few have sclected the more
beantiful females instead of having gladly accepted any female,
as scems to be the general rule in the animal kingdom; but if,
contrary to W occurs with the Lepidoptera, the

‘were much more numerous males, the latter

here
foales fave Do Ao Whioeses 1o thoga o nEik E
males are the more ornate, it is these which have been modified,
the females remaining closely alike.
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In England we have some analogous cascs, though not so
marked. The females alone

or orange patch on their forc-wings. In Hip-
the sexes do not differ much; but it is the female of
H.jadm which has a conspicuous light-brown patch on her
inga; aud tho fomale of some of tho oher spcies ar brihier
colonred than their males. ~ Again, tho fomales of Colias edusa
and hyale have “orange or yellow spots on. the black gl
“ border, reprosented in the males only by thin streaks;”
2 Piara 1t a tho fomalos whioh aro oruamented with black
“ spots on the fore-wings, and theso are only partially present

the

the more attractive individuals; but with these but-
tarflics, the females take the more active part in the final mar-
riage ceremony, so that we may suppose that they likewise do
50 in the wooing; and in this case we can understand how it is
that they have been rendered the more beantifal, Mr. nmdoh
from whom the fo statements hayo beon taken,
conclusion; “ Though I am not conyinced of tho i

“bo denied that theso facts are strikingly corroborative of

As soxul slection primarly depends on varitily, a fow
words must b added on this subject, In respect to
there is 1o difficulty, for any number of highly B ablo Tapt Lopi-
doptera could be named. One good instance will suffice. Mr.
Bates shewed mo a wholo serics of specimens of Papilio sesastris
-ap. ene ; in the latter the males varied much in the
extent of the beautifully enamelled green patch on the fore-
B o5 e sizaof e wiile k.ol ot o i
eximson stripo on the hind-wings; so that thoro was n great
contrast. amongst tho males between the most and tho least
gaudy. The malo of Papilio sesostris is much less beantiful
‘than of P\ childrence > and it likewiso varies a little in tho size of

‘Nature,’ April 27th, 1871, p.  whilst p-mn;. also Mr. G.
Mz, Meldola Fruer, in ‘Nature! Apeil 200h,
in *Soc. Ent. de France,’ 1837, p. 1871, p. 489, on the sext

T, on the fight of butterdics ences ofseverol Britsh N battertio.
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the green pateh on the fore-wings, and in the occasional ap-
pearance of the small crimson stripe on the hind-wi
borrowed, as it would seem, from its own female; for the females

of P. sesostris and the dullest of P. childrene, there was but a
small interval; and it was evident that as far as mere varia-
bility is concerned, there would be no difficulty in permanently
increasing the beauty of cither 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 Lopidoptera, are eminently variable. I may here add
that these ocelli offer a difficulty on the theory of sexual
selection; for though appearing to us so ornamental, they are
Tever present in one sex and absent in the other, nor do they
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, ocourring 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 ono 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 female;
and it is the female which usually exerts a choice. Hence, if
sexual sclection has beon effiient with the Lepidoptera, the

are brilliantly coloured and resemble each other, the characters
acquired by the males appear to have been transmitted to both.
nimolog. Soc.’ Nov. 19th, 1866, p.
A,

ransact.
. 1865, pp. 8,  * Mr. Bates was so kind as ta

g case of o Tare oy this subject before the Entamor

vlﬂety. Strictly intermedinto be- logioal  and I have voceived

it Loyt e g Wy

varieties, is given by Mr. Wallace. ~entomoiogists.

Seo also Mr. Bates, in ¢ Proc. Eu-
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'We are led to this conclusion by cases, even within the ssme
mnﬁ.ndnhnbmmmrﬂuqmﬁo{ﬁhm
o identity in colour between the two sexes.

different stations, the former commonly basking in mmhm,
the latter haunting gloomy forests. It is lhemlon 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 larvas of both are exposed to the samo conditions, Mr.
Wallace belioves that the difference botween the sexes is due
mot so much to the males having been modified, as to the females
h'hgmsllofllmottlll cases acquired dull colours for the
of protection. 1t seems to me, on the contrary, far more
pa-m. that it is the males which have been chiefly modified
through sexual scleotion, the females having been comparatively
littlo changed. We can thus understand how it s that the
females of allied species generally resemble one another so much
moro_closely than do the males. They thus shew us ap-
proximately the primordial colouring of the parent-species of
the group to which they belong. Dhey have, howerer, almost
always been somewhat modified by the transfer to them of some
of the successive variations, through the accumulation of which

distinct species will have been exposed during their prolonged
larval stato to difforent conditions, and may have been thus
affected ; though with the males any slight change of colour
thus cansed will gencrally have been masked by the brilliant
tints gained through sexual selection. When we treat of Birds,
1 shall have to discuss the whole question, s to how far the
in colour between the sexes are due to the males
having been modified through sexual seloction for ornamental
purposes, or to the females having been modified through
matural selection for the sake of protection, so that I will here
say but little on the subject.
In all the cases in which the more common form of equal

* H.W. Bates, ‘The Naturalist _*" On this whole subject see ¢The
. i 1853, p. Vriation of Animale aod Plaate

|38 A K. Walisce, in ‘Trausact, under Domestication,’ 1808, vol. i,
aza, Soc. vol. xxv. 1863, p. 10. .sn,“ 3
¥
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inheritanco by both scxes has prevailed, the selection of bright-
coloured tend to make the fomales bright-coloured ;

to one sex alone, Mr. Wallace expresses his belief that the more

mﬂ&maymgmhngmum to the males alone,
and ot tho samo imo o subsoquently, dull coours to thofemales
alone. In this manner the females of some butterflies and moths
have, s probable, been rendered inconspicuous for the sake of
protection, and widely different from their males.

T am, howover, unvwilling without distinct ovidenco to admit

that this resemblance is beneficial to her. As, on the other hand,
sho resembles both sexes of several other species of tho genus
inhabiting variow quasters of tho word, it is probable hnt ha
has simply retained to a large extent her primordial colours,
lellyll'uhlvnmm,'lﬂo\ummkﬂﬂonlleldmﬂ
conclusion that with the greater number of brilliantly-coloured
Lepidoptera it is the male which has been chiefly modified
throngh scxual selection; the amount of difference between

Work of Charles Darwin Online:
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hlﬂmﬂyhpﬁd}ngmﬁlfwmo{hhﬂhﬂs'm
\as prevailed.

k‘lﬂmﬁhﬂllmhmhmhlupndm
* and we can thus, to a certain extent,
hbﬁh‘lwx&hn\n‘dydhaﬂﬂpﬂdﬂ the sexes either differ to an
dague,nrm identical in colour. As all tho suc-
cessive steps in the process of variation are ly trans-
Sihod Shirough A demale, 5 grestar ioe! loes Tramsbesof. puett
steps might readily become devshpui in her; and thus we can
understand the frequent gradations from an extreme

colour, that they could not be distingnished savo by an ex-
perienced entomologist. As the Heliconidm aro coloured in

und,

. From the fact of the Heliconidm
conspicuons and beautiful inseots, yet s0 numerous in
specics, he concluded that they must be pro-
hhdﬂ'umdmlthcklolummxu by some secretion or odour;
now been amply confirmed,® especially
h 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
‘selection, in order to be mistaken for the protected kinds, and

hwmpe being devoured. No explanation is here attem;
‘of the brilliant colours of the imitated, but only of the imitating
‘We must account for the colours of the former in
tho smo goneral manner, as in the cases previously discussed
.'Tllvsrhlbln{hmlhud xxiil. 1842, p. 495,
under * ¢ Prec. Ent, Soc’ Des. 8rd,

1866, p. xlv.

Transact. Linn. Soc” vol.

2
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in this chapter. Sinco the publication of Mr. Bates’ paper,
similar and equally striking facts have been by
Mr. Wallace in the Malayan region, by Mr. Trimen in South
Africa, and by Mr. Riley in the United Staf

As some writers lﬂve felt much difficulty in

the process of mimicry could have been

how the first steps in
effocted through natural selection, it may be well to remark that

colour. A few instances have been given in this chapter; and
many more may be found in the pspers of Mr. Bates and
Mr. Wallaco.

With soveral spocies the sexos are alike, and imitate the two
sexes of another species. But Mr. Trimen give, n the pepes
alrendy sofurrd to, throo cass n which tho sexes imitated
form differ from each other in colour, and oy

been

coloured and protected species, the males
“ normal aspect of their immedi
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 ive 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
pxnaﬂadwhithwmﬁ-amthaﬁrnnmﬂdy lmu'adinM

transmission to the fumale sex. We have a

tration of these remarks in a

o Jellss {Tramact. Lim. Soc’

1865, p. *Transact.

Tok Soct v, |v.(xw sries), 1867,

B 301, Trimen, ¢ L
xxvi,

"Thied Anaunt Rapact on the Nouk’
ous Insects of Missouri,” 1871, pp.

Th

omplete Woi

statement by Mr. Bolt;* that
163-168.  This latter essay is valte
able, as Mr. Riley here discusses
un objections which have been
riied against M. ates theory.
¢ Naturalist in Nicaragus,
nu.p

of Charles Darwin Online



Qumar. XL Butterflies and Moths. 325

“ malos usually conceal it by covering g it with tho upper wing,
5o that I cannot imagine its being of any other use to them
“ than as an attraction in courtship, when they exhibit it to the
“ fomales, and thus gratify their decp-seated preferenco for the
“normal colour of the Order to which the Leptalides belong.”

Bright Colours of Caterpillars.— Whilst reflecting on the
l—myamy butterflies, it occurred to me that some cater-
were splendidly coloured ; and as sexual solection could
ot possibly have here acted, it appeared rash to attributo the
beauty of the mature insect to this agency, unless the bight
eolours of their larve could be somehow explained.
mmnm,hwmmuamuuwmdn
not stand in any close correlation with those of the mature
insect,  Secondly, their bright colours do not serve in any
ordinary manner as a protection. Mr. Bates informs me, as an
instance of this, that the most conspicuous caterpillar which he
ever beheld il (th of » Sphin) hvul on the largo green leaves of

1o doubt that of every passing bird.
m..-ppmmur. Wallace, who has an innato genius for
ultios. eration ho roplied : “ Most
nhrpﬂlnnmqnuvpmtmwn,n may bo inforred from somo
“Kinds being furnished with spines or irritating hairs, and
IS otn moacy being coloured green ks th loaves o6 whieh they
*feed, or being curiously like the twigs of the trees on which they
“live.” Another instance of protection, furnished mo by Mr. J.
Munsel Weale, may be added, namely, that there is o caterpillar
of & moth which lives on the mimosas in South Africa, and
lrcaen for it _caso quite indistnguislable from tho
From such considerations Mr. Wallaco
thought it probabla that conspienously-coloured caterpillars
were protected by having o nauseous tasto; but as their skin
is extremely tender, and s their intestines readily protrude
&nnmnd a slight peck from the beak of & bird would
be 88 fatal to them s if they had been devoured. Hence, a5
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Mr. alone would
"hpmhct-uurpﬂ]nmh-mmtvudngumdauhdh
“lhwnld—bodn‘homﬁnﬂhwwlduguhng

Under theso

would be to
a caterpillar to mshntnmuﬂy Nshly certainly recognised as
‘unpalatable by all birds and other animals. Thus the most

gaudy colours would be serviceable, and might have boen
gained by variation and the survival of the most easily-re-
oogni-ed

individuals.
his hypothesis appears at first sight vary bold, but when it
wa ought betor s Ebonclogioal logical Socioty * it was supported
by various statements; and Mr. J. Jenner Weir, who keups

cal of and retiring habits with
all of & green colour, and all which imitate twigs, are greedily
devoured by his birds. The hairy and spinose kinds are

and
by the taste™ Threo conspicuous kinds of cater-
pillars and moths were also given to some lizards and frogs, by
S A Pilasseund vers 2eitad Sy Giba Bindg et
eagerly eaten. Thus the probability of Mr. Wallces view is
confirmed, namely, that certain caterpillars have been made
conspicuous for their own anmumwm
their enemies, on nearly the same principle that poisons are sold
in coloured bottles by druggists for the good of man. We
cannot, however, at present thus explain the elegant diversity

‘be no selection in any definite direction.

Summary and mezud.-w Remarks on Insecis,—Looking back

# ¢Proc. Entomol
3rd, 1866, p. xiv., b Bt m, nul

lIS”. 3 .
Ges. Mz, 3, Juamex Woir's  opposed ou
p-rnnlnmu Tosectivorous  Dr. Walla'e, and. 0. H. &
Bifi, in* Transact. Eat. Sac- 1609, ses * Zoologhal
B2l slso e Butiers paper, 340,
Mr. Riley has given

plete Work of Charles Darwin Online



Cmar. X1 Swummary on Insects. 327

to the several Orders, we see that the sexes often differ in
Ylﬂmo‘llmﬂ thamumngotwhiuhunnzmthnleut

females when found. Wo are, however, here concerned only in

a secondary degree with sexual differences of theso kinds.

In almost all the Orders, the males of some species, even of
weak and delicate kinds, aro known to be highly pugnacious;
and some few aro furnished with special weapons for fighting
with their rivals. But the law of battle does not prevail nearly
80 widely with insects as with the higher animals. Hence it
probably arises, that it is in only a few cases that the males have
been rendered Targer and stronger than the females. On the
contrary, they aro usually smaller, so that they may be developed
within ‘s shorter time, to be ready in large numbers for the
‘emergence of the females.

In two fumilies of the Homoptera and in three of the Orthop-
ters, the males alone possess sound-producing organs in en

Theso are used i during the breeding-
season, not ouly for calling the females, but apparently for
oharming or exciting them in rivalry with other males. No
ono who admits the agency of selection of any kind, will, after

as call-notes.
Doth sexes are thus pmndnd the ind.ivid\nll ‘which were able
fo make the loudest or most continuous noise would gain
partucrs before those which were less noisy, so that their organa
have probably been gained through sexual selection. It is
instructive to reflect on the wonderful diversity of the means
for producing sound, possessed by the males alone, or by both

sexual selection has been in leading to modifications which
sometimes, as with the Homoptera, relate to important parts of

I-orpmnho
adgmdmﬂnhn nlupwr it is probable

appoarance.  If wo could imagine a male Chaleosoma (fig. 16),
 with its polished bronzed coat of mail, and its vast complex

© The
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MMhﬂnmuflhnn,nrmofldo;,nmld

brilliant
in a slightly different manner, and that the variations have been
transmitted by each sex to the same, without any benefit or
evil thus aceruing. When the male is brilliantly-coloured and
differs conspicuously from the female, as with some dragon-flies
and many butterflies, it s probable that he owes his colours ta
sexual selection; whilst the female has retained a
very anciont type of colouring, slightly modified by the wu
wm explained. But in some cases the female has apparently
been made obscure by variations transmitted to her alone,
unmmotdxmtpmhnn,ndxthdmmmmmt
she has somotimes been made brilliant, so as to imitate other
protected species inhabiting the same district, When the sexes
Tesemble each other and both are obscurely coloured, there is
1o doubt that they have been in a multitude of cases so coloured
for the sake of protection. S0t is in some instances when both

beillint,especially whe the eolous o atruoged for dispay,
wo may conclude that they have been plnsd ¥ the male sex as
transforred

some species
the females, -hnn others  differ -hchuy or not at all, with
ediate gradations connecting these extremo states.

In tho same mamner s bright colours have often been
partially mmmwmmlu,nnh.
been with the horns of many L and
somo other beetlos. So again, the sound-producing organs
proper to tho males of tho Homopters and Orthoptera have
generally been trausferred in a rudimentary, or even in & nearly
perfect condition, to the females; yot not. suficiently perfect to
bo of any use. It is also an interesting fact, ns bearing on
sexual solection, that the stridulating organs of cortain male
Orthoptera aro not fully developed until the last moult; and that
the colours of certain male dragon-flies are not fully developed
until some little time after their emergence from the pupal
state, and when they are ready o breod.
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Sexual selection implies that the more attractive individuals
re proferred 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 besutiful males, and
that theso have thus acquired their beauty. That the females
in most or all the orders would have the power of rejecting

]lrﬂenlm' male, is probable from the many singular con-
ces possessed by the males, such as great jaws, adhesive
muhloml, spines, elongated legs, &e., for seizing the femalo; 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, thero is no antecedent improbability in sexual
selection having come largely into play; but we have as yet no
diret evidence on this head, and. some facts are opposed to the
balief. Nevertheless, when we seo many males pursuing the
samo female, we can hardly believe that the pairing is left to
blind chance—that the female exerts no choico, and is not
influenced by the gorgeous colours or other ornaments with
‘which the male is decorated.
1f we admit that the females of the Homaptm and Orthoptera
.ppmm the musical tones of their male pestoars, and that the
instruments have been perfected through sexual se-
Wn there is little improbability in the females of other
insects 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
been 50 often modified for the sake of protection, it is
difficult to decide in how large a proportion of cases sexual
selection has played a part. This is more especially dificult in
Orders, such as Orthoptera, Hymenoptera, and
tern, in which the two sexes rarely differ much in colour; for
wo are then left to mere analogy. With the Coleoptera, however,
beoro remarked, it is in the great Lamellicorn group, placed
somo suthors at the head of the Order, and in which wo
seo n mutual attachment between the sexes, that
wo 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 metallio
tipts. Hence it seems probable that all these characters have
gained through the
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sometimes tako pains to display their beautiful colours; and we
cannot believe that they would act thus, unless tho display was
of uso to them in their
When wo treat of Birds, we shall soo that they present in
sccondary sexual the i

s,
som are furnished with special weapons or fighting with theie
rivals. They hich are used during
season for producing vooal and instrumental music. They ate
froquently ornamented with combs, horns, wattles and plumes
of the most diversified kinds, and are docorated with beautifal
colours, all_evidently for tho sake of display. We shall find
that, as with inseots, both sexes in cortain groups are equally
beantifal, and are equally provided with ornaments which are
usually confined to the male sex. In other groups both sexes
are equally plain-coloured and unornsmented. Lastly, in some
few anomalous cases, the females are more beautiful than the

Tho analogy, indeed, in all these respects between birds and
insects s curiously close. Whatever explanation applics o the
one class probably applies to the other; and this explanation,
as we shall hercafter attempt to shew in further detail,is sexual
selection.

CHAPTER XIL
SExvAL or Fisuzs,
AND Rerries.
¢ Courtship and battles of the males—Larger mze of the fomales

Fusurs:
alen, bright colours aad ormamental ; other
losrs and tqnhdw-‘:uln dortnd the

breeding-season o
o Protecties D ess conspicuous colours of the fe

be nconunted for on, the principl of protection—Hale fishes b
nests, and taking charge of the ova and yonng. AMPHIMIANS:
el g R g olour batween the sezee—Voeal
Revries: Chelonians—Crocodiles—Snakes, colours in some cases pro-

tective—Lizards, battles of—Ornamental 3
frvans 1 sieutare e e, svteeColoumSorma il

arrived at the greatsub-kingdom of the Vertebrata,
and will commence f.hthalamtnh- that of Fishes. The
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somo specios, as of aia clavata, have their backs studded with
largo hook-formed spines!

The males alono of the capelin (Mallotus villosus, ono of
Salmonidu), are provided with a ridge of closely-set, brush-like
seales, by the aid of which two males, one on each sido, hold the
female, whilst she runs with great swiftness on tho sandy beach,
and there doposits her spawn.* The widely distinct Monacanthus
scopas presents o somewhat analogous structure, Tho male, as
Dr. Ginther informs me, has a cluster of stiff, straight spines,
like those of o comb, on the sides of the tail} and theso in a

Thie males of many fish fight for the possession of the females.
Thus the male_stickloback (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.
~ “Ha darts round her in every direction, then to his sccumulated
- “materiuls for the nost, then back again in an instant; and ns
“she 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.”

gremls (et of Betih lgipis.
Flahes" vol. il. 1836, pp. 417, 435, 3 See Mr. arington’s in-
436, "Dr. Gusther forims me that teresting artcles In ‘Astals and
the R. clavata are peculiar  Mag. of Nat. Hist.' Oct. 1852 and
e. ov. 1855,
3+ The American Naturalist, April
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Themllummdhbepolym they lnutnoldmﬂ]
1d and pugnacious, whilst * the fimales aro quite pacific”
Thair et o ap tnes d-peuﬁe “for these puny com-
“ batants fusten tight on cach other for several seconds, tumbling
“ over and over aguin, until their strongth appears completely
“ exhansted.” With the rough-tailed stickleback (G. trachurus)
the males whilst fighting swim round and round ecach other,
biting and endeavouring o pierce each other with their raised
Iateral spines, The samo writer adds, “ the bite of these little
«furios is very severe. They also use their lnteral pines with
“such fatal effect, that T have secn one during a battlo abeolutely
“rip his opponent quite open, so that he sank to the bottom and
“died.” When  fish s conquerod, “ his gallant bearing forsakes

“among his peaceable companions, but is for some time the
“ewmulohjwtofhhennqnnu(s ution.”

The male s pugnacions as tho little stickleback ;
a1 o il o, e X hner o Dr: Giinthers | M. S
saw a violent contest between two malo salmon which lasted

the males driving away their rivals, whilst the females were
spawning. The males * are constantly fighting and tearing each
« other on the spawning-beds, and many so injuro each other as
“ 40 cause the death of numbers, many being seen swimming near
« the banks of the river in a state of exhaustion, and apparently
“ in u dying state Mr. Buist informs me, that in June 1868,
the keeper of the Stormontfield breeding-ponds visited the
mrlhern Tyne and found about 800 dead salmon, all of which
exception were males; and he was convinced that they
hnl Im their lives by fighting.

The most mmpm.wmm-lmmmdm
the breeding-season, besides a slight change in colour,
"lawuj.valmm and umhgmauwn,mummm
«upwards from the point, which, when the jaws are closed,
« occupies a deep cavity between the intermaxillary bones of the
upper jaw.”? (Figs. 27 and 28.) In our salmon this change of

structure lnsts only during the breeding-season; but in the

* Noel Humphreys, ¢ River Gar- exparianced nM.rvul‘ (Scrope's ¢
f Salmon : 30y I:{:

dens,” 185 rem,
* Loud um e the tag, tha m-hn-u.
he could, keep all other males

.-
v Y-mll. “History of British
Fishes,' vol. if. 1836, p. 10.

For Mr. Shaw’s statemen
*Edinburgh Review," 1843, Another
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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

ascended the rivers. In these old males the
jaw becomes developed into an immense hook-like projection, and

Fig. 27, Hoad of

, [This dravwing. a well g ail he otbers fn the present haptsr, e been exccted
the well-known artist, Mr. G. Ford, from specimens in the British Museum, under
480 Ko superintandones of D, Gtimtier

g 0 tecth grow into regular fngs, often more than half an fnch
‘the temporary hook-like

® “The Naturalist in Vancouver's  * ‘Scandinavian Adventures,’ yol
Y vol. " 1866, p 54. 1. 1854, pp. 100, 104,
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protect the jaws, when one male charges another with wonderfal
violence; but the greatly doveloped teeth of the male American
salmon may bo 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 tecth differ in
the two sexes; as this is the case with many rays. In the
thornback (Zaia davata) the adult male has sharp, pointed
teeth, directed backwards, whilst those of the female are broad
and fiat, and form a pavement; so that these teeth differ in tho
wo soxes of the same species moro than is usual in distinet
genora of the samo family. The teeth of the male become sharp
only

when he is adult: whilst young they are broad and fiaf

© The Complete Work of Charles Darwin Online
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like those of the female. As 5o frequently ocours with

ted in both sexes of . maculata, but only
mwu adult; the males acquiring them at an earlior ago
than tho lumnlen. ‘We shall hereafter moet with analogous
cases in cortain birds, in which the male acquires the plumage
common to both sexes when adult, at a somewhat earlier age than
does the female, Wltho\hﬂrlpocmof the males even when
oldnever posscss sharp teeth, and consequently the adults of both

with their rivals; but as they possess and
the prehension of the female, it is possiblo that their
teeth may be used for this

In

almost al fishes is larger than the male; and Dr. Giin

vaolndnghmhwhmhthsmﬂlhmdly

larger than tho femalo, With some Cyprinodonts the mals is

ot oven half as large. As in many kinds of fishes the males

habitually fight togother, it is surprising that they have not
and

% Sen Yarrell's account of the cellent figure, and p. 429, 432,
in his* Hist. of British Fishes,” " As IM in ‘The Farmer,
ii. 1836, p. 416, with an ex- 1888, p. 30t
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has been called the grmmeous dragonet “ from its briliiant gem-
“like colours.” When fresh caught from the sea the body is
yellow of various shades, striped and spotted with vivid bine on
the head ; tho dorsal fins are pale brown with dark longitudinal
bands; the ventral, caudal, and anal fins being bluish-black.
Tho female, or sordid dragonet, was considered by Linnwus, and
by many subseqnent 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 ths upper.

fins white. The sexes differ also in tho proportional sizo of tho
head and mouth, and in the position of the eyes;® but the
most striking difference is the extraordinary clongation in the
male (i 29) of tho dorsl fin. Mr. W. Saville Kent remarks
that this  singular appendage appears from my observations
“of the specics in confinement, fo be subservient to the same
« end as the wattles, crests, and other abnormal .d;m of
« the male in gallinaceous birds, for the purpose of fuscinating

[ have drawn up this description from Yarrell's ¢ British Fishes,'vol. L
1836, pp. 261 and 266,

aT
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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 specics, not only the dorsal, but the anal
fin is much elongated in the males.

Tho malo of the Cottus scorpius, or seascorpion, is slenderer
and smaller than the female. There is also a great difference
in colour between them. 1t is difficult, as Mr. Lloyd ** remarks,
 for any one, who hns not seen this fish during the spawning-
“geason, 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
mxhu, although very different in colour, are beantiful; the

male being orange with bright blue stripes, and the female
bright red with some black spots on the back.

g, 30. Xiphophorns Hellerti. Upper figure, male ; iower figure, female.

In the very distinet family of the Cyprinodontidm—inhabitants
of the fresh waters of foreign lands—the sexes sometimes differ
much in various characters. In the male of the Mollicncsia
ldln-u'l.“ the dnmnl fin is greauy developed and is marked

© With respect to this and the
r.,nn-rn spocies 1 am indebted to
Dr. Gunther for information : see

m in
Zoclog. Sac vol. % 1838, P 485.
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with & row of large, round, spots:
whilst the same fin in the fomale is smaller, of a different shape,
‘marked only with irregularly curved brown spots. In the

into ulongﬁhmant,'huh,ul hear from Dr. Giinther,
is striped with bright colours. This flament does not. contain
any muscles, and apparently cannot be of any direct use to tho
fish.  As in tho caso of the Callionymus, the males whilst young
resemblo the adult females in colour and structure. Sexual

Inasiluroid fish, inhabiting the hmhnwlol&mthmmnm,
tho Plcostomus Sarbatus™ (1. 31, tho o B its mouth and
inter-operculum fringed with a beard of stiff hairs, of which the
femalo shows hardly a trace. These hairs are of the nature of
scales. In another specics of the samo_ genus, soft flexible ten-

aro absent in the female. These tentacles are prolongations of
the true skin, and therefore are not homologous with tho stff
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 secem probable,
but wo can hardly suppose that stiff hairs and flexible filaments
can be useful in any ordinary way fo the males alone. In that
strange monster, the Chimera mmulnml, the male has a hook-
shaped bone on the top of the head, amm forwards, with ts
end rounded and cowmdmthlhrplpim the female * this
" crown i altogother abicnt,” but wha it use may bo to the
nula is utterly unknown.

! Dr, Giather makes this 1s-  Water July 1838, p. 377, with
mark; ¢Catalogue of Fishes in the Many other cases could:
Brtwh Museum, vol. iii. 1861, p. of stractures peculiar to the
1L male, of which the uses
Dr. Gunther on this genus, known.
in'h-&hol-pl-e.’l“& B WD Gisther, ¢
» ¥, Buek Fishes,” vol. i pp. 221 and 240.
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Fig. 31, Plecoatomus barbatus.  Upper igure, bead of male; lower figure, fomale
z2
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neithor sex is thus provided. In many of the Chromid, for
instance in Geophagus and especially in Cichla, the males, as T
hear from Professor Agassiz” have a conspicuous protuberance
on the forehead, which is wholly wanting in the females and in

This is likewise the case with a multitude of fishes, the luaunf
‘which are identical in colour nlllothmluwuafthe year.

“ orange-coloured stripes, which give it the appearance of a
“ Labrus, and the body partakes of @ golden orange tinge. The
** fernales are dark in colour, and are commonly called black-
“ fish”® An aunlogous and even greater change takes place
with the Salmo eriox or bull trout; the males of the char
(S. wmbla) are likewise at this season rather brighter in colour
than the females.® The colours of the pike (Esoz reticulatus) of
the United States, upm-u; nl the male, become, during
breeding-season, exceedingly intense, brilliant, and iridescent®

inmnmmtofmmyulﬁbrdedhymmﬁ
-dekhbuk  (Gusterostaus eiuru), which s desoribed by M.

a8 “beautiful be;

then. description.”
Thehakmdcyuoﬂhhn-hmdmﬂy and the belly
white. The eyes of 1male, on the other hand, are “of the

1 See also * A Journey in Brazil,! ag. of Nat. Hictory," vol. vi. 1841,
u.,mudu..;nu-, 1868, 5. B 440, y
“British Fishes vol. 1868, p. 100.

i xm R’ 10, 12, 35. # " Aunals and Mag, of Nat, Hist.
W, Thompson, in * Avaals and  Oct, 1852.
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already given of: the stickleback. Mr. W. 8. Kent says that the
malo of the Labrus miatus, which, as wo have seen, differs in
colour from the female, makes “a deep hollow in the sand of the
“tank, and then endeavours in the most persuasive manner to in-
“duce a female of the same species to share it with him, swini-
“ ming backwards and forwards between her and the completed
“nest, and plainly exhibiting the greatest anxiety for her to follow.”
The males of Cantharus lineatus become, during the breeding-
season, of deep leaden-black ; they then rotiro from the shoal,and
excavate a hollow s o 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-

“by all the means in his power to lure singly to his prepared
“ hollow, and there o deposit the myriad ova with which they are
“Iaden, which ho then protects and gnards with the grentest 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

“Vattention des femelles, lesquelles ne
“ 4 ce manégo, elles nageaient avec une molle lmhnrvnl s
“miles et semblaient se complaire dans leur After
the male has won his bride, he makes a lttlo diso of froth by
Bowing air and mrcns out of s mouth. o thea collots the

* Natare," x.y.um P25 * ¢ Ball. de la Soc. d’Acclimat.”
Paris, July 1869, and Jan. 1870.
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‘males of which hatch their eggs in theirmouths; and those who
donot believe in the principle nfg.amlmlnmn ‘might ask bow
could such a habit have originated ; butthe difficulty is much
diminished when

collect and carry the eggs; for if delayed by any cause in
depositing them, the habit of hatching them in their mouths
might havo been nequired.

o rlurn to onr moro immoliate ubjeo, Tho cuso stands
thus: female fishes, as far as T can learn, never willingly spa
excopt in the prescnce of the males; and the males never fersilise

and otherwise more highly ornameuted, only during the season
of love. The males sedulously court tho females, and in one

which pleaso or excito them most. If tho female exerts such
choice, all the above facts on the ornamentation of the males
become at onco intelligible by the aid of sexual scleotion.

Wo have next to enquire whether this view of the bright
colours of cartain male fishes having been acquired
sexual solection can, through the law of the equal transmission of
characters o both sexcs, be extended to those groups in which the
males and females are brilliant in the same, or nearly the same

probability, accept this belief; for we have scen that the sexes in
at least one specios of the genus differ greatly in colour. With
somo s, w4 with manyof the loweet snimals,slndid colonrs
may be the direct rosult of the nature of their tissues und of the
surrounding conditions, without the aid of selection of any kind.
Tho gold-fish (cyprauu. auratus), judging from the analogy of
the golden varioty of the common carp, is perhaps a case in point,
as it may owe its splendid colours toa -in;lo abrupt variation,
ue to the conditions to which this fish has been subjected under.
: Bory de Saint Vincent, in ‘Dict. Class. d'Hist. Nat." tom. ix. 1526

b 151,
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confincment. 1t is, however, more probable that (hua colours
have been intensified through artificial as this
bas been carefully
natural conditions it does not scem probable that beings so
highly organised as fishes, and which live under such complex
rolations, should become brilliantly colonred without suffering
some evil or receiving some it from so great a change, and
consequently without the intervention of natural selection.
‘What, then, are wo to conclude in regard to the many fishes,
both sexes of which are nplend.\d]y coloured ? Mr, Wlllﬁm”
‘believes that

organisms abound, e brightly oolomd
in order o0 escapo dotection by their encmies; but

Vo' tirie- reitared ity WeTMotR
h'ho&uhn'atofﬁnhvplmthmlmmbrﬂhnmb-
eoloured corals or other organisms for tho fishes to resemble;
ot many specics in the Amazons are beautifully coloured, and
many of the ca in India aro ornamented
with “bright longitudinal lines of vlnﬂml tints”*  Mr. M'Clel-
land,in docriing these s,

“ destined mmpmnumhuof these fishes in r:hm.k:" but at
fow naturalists will admit that any animal has
‘een mado conspicuons us an aid to its own destruction. It is

conspicnous
irds and beasts of prey that they were
npalatablo, os uxphmed when treating of caterpillars; but it
i not, T believe, known that any fish, at least any frosh-water

animals

2
g.l
£
.
g
T
g
]
‘§
EE
E
{1

both sexes are brilliantly coloured, is that their colours

thﬂmnlullllexuﬂmmml, and were
quudly,o(mﬂ:m ta'.hu other sex.

'o-lqummmm on this

m, in my work ©0n the
“n’-‘o{aﬂmu‘z‘m (Demuu-
r. W, F.

and Queries Aug. 1866, p.
<un has searched the ancient
Chinese er dvp-dlu. Hu ﬂua.
aistment during - S'ng p,.
T e T e
*ﬂd.,-l:

iid that since the year 1518 there

w

uced at. Hangchow

mmy el e fire-fish, from its
“intensely red colour, It is uni-
“versally admired, and there is not
“a household whero it is not cul-

86. * Westminster Ih'n', July

b 1,

" B Cypriniies by M. 4
e

m-u..u, ¢ Avint
vol. xix, part ii. mw..»ao.
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‘mar] female In colour or in other orna-
‘ments, he alone has been , ons being inherited
by ing alone; or whether tho fomale has boen
lpwully dited inconspicuous for the sake of

modifications being inherited only by the
Tamales, 15 impmnbla io doub hat edlour s bocn guned
by many s s 8 prtection: 1o n can examize U el
upper surface of or, and overlook it rosemblance fo the

sandy bed of the sea on o, lives. Certain fishes, B e
can through the action of the nervous system, chan

colours in adsptation to surrounding objeots, and ot it s
short time® One of the most striking instances ever recorded

imal being p:

judged of in preserved specimens), as well as by its form, is that
given by Dr. Giinther® of a pipe-fish, which, with its reddish
streaming fllaments, is hardly distinguishable from the sea-weed
to which it dmpvmh its prehensile tail. But the question now

consideration is whether the females alone have been
modxﬂud{m".hh object. We can see that one sex will not be
modified through natural sclection for tho sake of protection
moro than the other, supposing both to vary, ualess ano sex s
exposed for a longer period to danger, or has less power of
cscaping from such danger than the other; and it does not
appear that with fishes the sexes differ in theso respocts. As
far as there is any diflerence, the mals, from being goneraly

and from wandering more about, aro exposed to greater
Gingee Than fhe. fommien: and yol, when the soxes diff, tho

offspring.
Certain fishes, belonging to several families, make nests, and
some of them fake care of their young when hatched. Both
» O. Pouchet, L'lstitut. Nor. 1, 327, pl. xiv. and

1871, aerel, * Bt Fishes," vol
g Zoolog. Soc.’ 1865, p. il p. '
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sexes of the bright coloured Crenilabrus massa and ‘melogs work
together in building their nests with sea-woed, shells, &o*
But the nales of certain fishes do all the work, and
take exclusive charge of the young. Thisis the caso with thedull-
coloured gobies,* in which the scxes are not known to differ in
colour, and likewise with the sticklebacks (Gasterosteus), in which
the males become brilliantly coloured during the spawning season.
The male of the smooth-tailed stickleback (G, leiurus) perft
the duties of a nurse with exemplary care and vigilance during
a long time, and is continually employed in gently leading back
the young to the nest, when they straytoo far, He courageously
drives away all enemics, including the females of his own species.
1t would indeed be no small relief to the male, if the female, after
ting her eggs, were immediately devoured by some enemy,

for he is forced incessantly to drive her from tho nest.”"

The males of certain other fishes inhabiting South America
aud Ceylon, belonging to two distinct Orders, have the extra-

which follow this habit, “not only are generally brighter than
“ tho females, but the difference is greater at the spawning-seasou
“ than at any other time.” Thespecies of Geophagus act in the
same manner; and in this genus, a conspicuous protuberance
hecomes developed on the forehead of the males during the
With the various species of ids, as
Professor iz likewise informs me, sexual in
colour may bo observed, “ whether they lay their oggs 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.
“It ought also to be observed that these sitters are among the
“brightest species in their respective families; for instance,
“ Hygrogonus is bright green, with large black ocelli, encircled
“ with the most brilliant red.” Whether with all the species of
Chromids it is the male alone which its on the eggs is not
known. 1t is, however, manifest that the fact of the eggs being
ing to the observations nals and Mag. of Nat. Hist. Novem-
B S
. Litera ) P rof , in ¢ Proc,
“LM“ =l £ Soc. of Nat. r;m.‘ Sept. 15, 1857.
* Cuvier,  Rigne Animal! vol. Also Prof. Turner, in *Journal of
41829, p. 342 Anatomy and Phys’ Nov. 1, 1886,
R et o SRS el Sk
: jon of the escril cases.
oF the Gasterosiens orarus, 1 * A
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protected or unprotected by the parents, has had little or no
influence on the differences in colour between the sexes. It is
further manifest, in all the cases in which the males take
exclusive charge of the nests and young, that the destruction
of the brighter-coloured males would be far more influential on
the 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 not inherit his peculiarities; yet, in many of
these very cases the males are more conspicuously colonred thau
the females.

In most of the Lophobranchii (Pipe-fish, Hippocampi, &c.)
the males have either ial sacks or hemispherical de-
pressions on the abdomen, in which the ova laid by the female

tomo differs from all the other Lophobranchii in this
Iatter respect, and from almost all other fishes, in being more
brightly-coloured than the male, It i8 improbable that this
remarkable double inversion of character in the female should
be an accidental coincidence. As the males of several fishes,

of birds wo shall meet with analogous cases, whero thero has
been a completo inversion of the usual attributes of the two
sexes, and we shall then give what appears to bo tho probable
explanation, namely, that the males have selected the more
attructivo females, instesd of the latter having sclected, in
S B T TGk gty
¥is ' vol. i. )y 197,

“.Br.'ﬂullh:.“'dm publishing “ocr 2L and has given me the
in sccount of this species in ‘The above information.
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socordance with the nml rule throughout the animal kingdom,
the more attractive mal

Onthewbnlawemymdndn that mlhmmﬂnhn,in
‘Nnh'.h--uldmum colour or in other ornamental charac-

by many cases,
Bevever, soch characters have bemm traasfarred, lthar pertiall
or compleely, to tho females. Tn other cases, again, both sexes
haye been coloured alike for the sako of ; but in
10 instanco doo it sppear 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 aro known

‘bladder, which serves as & resounding board—and by the vibra-
ton of the intrinsic muscles of the swim-bladder. By this lattcr

selection, as & means for bringing the sexes together.

g Gompte Rendus? Tomali. _ the Dutch tranlaion of this wark
Tom. 3lvil. 1858, p. (vol. ii, p. 36), gives some further
B i, 1862, p. 599, The particulars on the sounds made by
wade by the Umbrinas (Souna  tishes.
s -L by some authors to ¢ The Kingsley, in
more like that of a flute or organ, * Nature,’ lhy mm,,”o‘
8 drumming: Dr. Zeutevees, is
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AMPHIBIANS.

Urodela.—I will begin with the tailed amphibians. The sexes
of ulmdm nr newts often diffor much both in colour and
structure. species prehensile claws are developed on
umm-mg- it the ‘miies @ 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

Fiz. 2. Triton cristatus (balf natoral sfas, from Bell’s *Beitah Reptiles).
‘Upper tigure, male during the breeding-season; lower figure, female.

ihone of the female.”” This structure no d(mM lldu ﬁn male

c it - .
George Mivart informs me that it is not furnished with muse
and thereforo cannot be used for locomotion. As during the
season of courtship it becomes edged with bright colours,
can hardly be o doubt that it is a masculine ornament.
many species the body presents strongly contrasted,

Turkd i, ek $0e oceavio more YT dising SGLER
season. The male, for instance, of our common little n
(Lriton punctatus) i * brownish-grey nbove, passing into yell

4 Bell, *History of British Reptiles,” 20d odit. 1849, pp, 156-160.
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 beneath, which in the spring becomes a rich bnght orange,
“ marked everywhero with round dark The edge of the
exest 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 aro not subsequently tended by either parent.
‘We may therefore conclude that the males have acquired their
strongly-marked colours and ornamental appendages throngh
sexual selection; these being transmitted either to the male
offspring alono, or to both sexes.

Anura or Batrachia.—With many frogs and toads the colours
evidently serve us a protection, such as the bright green tints
of tree-frogs and the obscuro mottled shades of many
e
saw, the Phryniseus nigricans, had the whole upper surface of
tho 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
e v i oL Wkl oatch e 00 o every pass-
creature. These colours aro probably beneficial by making
Shis animal kzown o ll binds o prey 4 o nauseons mouthfl
icaragun thero s o litlo frog * drossed in a bright livery
g which does not conceal itself like most other
wm,bnthopllbnntdnﬂngthbdnym 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
tempting a young duck to snateh up a young one, but it was
B misied snd the dnek * wenk about Jorking its head,
B 10 o thoow o somve wnpieaskch tapa
B With reepect to sexual diflersnos of colour, Dr. Giinther

toads; yet he can often distinguish the male from the female, by
the tints of the former being a little more intense. Nor does
b know of auy siiking difleenco n extermal structaro botween
e sz, excpting tho prominences which becomo developed
the n the frontlegs of the male, by

‘which he is mbled o hold the female® 14 s surprising that

Anderson, lhne

4 Bel, ‘History of British Rep-  sikimmensis (Dr.
m-,'mm 1““.8}). 145,191, Zeolog. Soc.” 1871,

P- 204) has two

oyage of the  plate-like caloites an the thorax

-5-,1-," Ball, ibid. p. 40, 4od certain i rugostios on the hngers
“The Naturalist in Nicaragua,’  which perhaps subserve the same end

s
1874, p. 321. s the above-mentioned prominences.
e e alone.of the Bufo
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these animals have not acquired more strongly-marked sexual
m,hwmmmmmm

dead and from having been
80 closely embraced by three or four males. Frogs have been
observed by Hoffman in fighting all day long
the breeding-season, and with so much violence, that one
hxdihhodynvpod
Frogs and toads offer one interesting sexual

mMmmulpananythamdu bnttorpu.k
of musio, when applicd to the discordant and’ overwhelming
sounds emittod by malo bull-frogs and some other species, seems,
nceording to our taste, a singularly inappropriate expression.
Nevertheless, certain frogs sing in a decidedly pleasing mannor.
Near Rio Janciro T used often o it in the evening to listen to o
number of littlo Hyks, porched on blades of grass close o the
water, which sent forth sweet chirping notes in harmony.

frog.* with this fact
‘males are more highly-devels than those of the females. In
some genera the males alone are provided which open

808 §
“w'l'.hdrinthanctofmkmg 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 excoedingly
powerful ; whilst that of the female is only s slight grosning

cases may be attributed to sexual selection.

RerriiEs.

L'Mk-k—hrhinl and turtles do not offer well-marked
sexual differences. In some species, tho tail of the male is
Iongor than that of the female. In some, the plastron or lower
surface of the shell of the male is slightly concave in relation to
the back of the female. The male of the mud-turtle of the
United States (Chryxﬂnyl pldn) has claws on its front-feet
tywico as long as thos of the ; and theso aro used when

“ Bell, * of Brtsh “Todd's
Reptiles, 1m‘?;~3. -unnm?ﬂy- c’?
% Ball, ibid. p. vy
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size than the females: during the and at no
the male utters  hoarse bellowing noiss, which can
bo heard at the more than a by ‘yards ; the

With the Zestudo elegans of India, it is said * that the combats
“of tho males may be heard at somo distance, from the noise
“they produce in butting against each other.”®
Crocodilia.—The sexes apparently do ot differ in colour; 2
do T know that tho males fight togother, thongh this is
bable, for somo kinds make a prodigious display before the
fomales. am * describes the male alligator as striving
fo win the female by splashing and roaring in the midst
of a Iagoon, * swollen to an extent ready to burst, with its
“head and tail lifted np, he spins or twirls round on the
'wrhmofﬂmnka,ﬂkamlndunnhldnhumghhﬁ:ﬂs
o wac?” Durin the seson of lov,  musky odour s emitted
b tho submexilary giands of the erocodile and pervades thei

| Dplldta. - Giinther informs me that the males are always
smaller than the females, and generally have longer and slenderer
tails; but ho knows of no other difference in external structure.
mpni to colour, he can almost always distinguish the male

from the female by his more strongly-pronounced tints; thus
the black zigzag dmthebwkolﬂnmahkngluhvlpum
difference is

m‘duhmlyduﬁnadthmmhhmﬂ& The
much

other hand, '-bmn.mhmul,pnu,bux
il the el s redich o yellowish-olivo, with tho belly

uniform yellowish or marbled with black. In the Tragaps
dispar of the samo counry, the male is bright green, and the

# Mr. C. J. Maynard, "nu British India," 1864, p. 7.
American Natoraiist,” Dec. 1665, u‘:‘md‘.ﬂ lhm?h Carulina,

* See my ¢ Journal of Researches h:ho-::‘,_iw o Ve
during the Voyage of the “ Beagle,”* 2 615,
ekl chhen “ Sir Avdrew *Zoolog. ol
®'Dr  Gunther, *Reptiles of S. Africa: Repeilia, 1849, . x.

@ The Cormi
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lfemﬂob!mlo-oolmlld." No doubt the colours of some snakes

are protective,
the various mottled shades of the species which live in sandy
phcu bat 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
m@wuvmhmw!mndmmmdegmm The
colours of certain species are very different in the adult and
young states.®
During the breeding-season the anal scent-glands of snakes are
in active function ;* and so it is with the same glands in L lizards,

fight together from rivalry. Their intellectual powers
higher than might have been nnhc.\put«L To the Zoologieal
they soon learn not to strike af the iron bar with which
their cages are cleaned ; and Dr. Keen of Philadelphia informs
me that somo snakes which he kept, learned after four or five -
times to avoid a noose, with which they wero at first easily
caught. An excellent observer in Ceylon, Mr. 1. Tagerd, saw
a cobra thrust its head through a narrow hole and swallow &
tond. “ With this encumbrance o could not withdraw him-
“ self; finding this, he reluctantly disgorged the precious mor-
“ sal, which began to move off; this was 00 much for wake
“ philosophy to bear, and the toad was again seized, and again
“ was tho snako, after violent efforts to escape, eompalled iy
“ with its proy. This time, however, a lesson had been
und the tond was seized by one leg, withdrawn, and then
“ swallowed in trinmph.”
Tho keeper in th Zoological Gardens is positive that cortain

s, lsh' B(Inlhnré;mptﬂ- of brate vl . 1866, p. 615, ..
Ray in ¢ A
, 308, nl' Nt Ht? 2ad st
= D sttty ol of yoLin i 1853, p. 358,
Aitc Soc. of Beogl vol. xusi. % e, Gither,”*Heptle
1870, pp. 205, 311, British India,’ 1864, p 340,
Owen, ¢Asatomy of Verte-
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It does not, however, follow because snakes have some
wmmpnmmdmummmm that they
should likewiso bo endowed with sufficient tasto to admire

to nccount in any other manner for the extreme beauty
of cartain species ; for instance, of the coral-snakes of 8. America,
which are of a rich rod with black and yellow transverse bands.
1 wall remember how much surprise I felt at the beauty of the
first coral-snake which I saw gliding across a path in Brazil.
Snakes coloured in this peculiar manner, as Mr. Wallaco staes
on the suthority of Dr. Ginther,® aro found nowhere else
in the world except in S.Ammn.lnd s e

ecur. One of these, Elaps, is venomous; a second and
widely-distinot genus is doubtfully venomous, and the two
ofhers aro quite harmless. The epecies belonging to these

“ harmloss from the poisonous kinds” Hence, as Mr. Wallaco
believes, the innocuous kinds have probably scquired their
colours s a protection, on the principle of imitation; for they
would naturally be thought dangerous by their enemies. The
s, however, of the brght coouss of the venoumous Eispa
remains to bo explained, and this may perhaps bo sexual

Snakes produce other sounds besides hissing. The deadly_
Echis carinata has on its sides some oblique rows of scales of a”
‘peculiar structure with serrated edges ; and when this snake is
excited, these scales are rubbed agninst each other, which pro-
duces “a curious prolonged, almost hissing sound.”® With
respect to the rattling of the rattle-snake, wo havo at last some
definite information: for Professor Aughey states,” that on two
occasions, being himself unseen, he watched from a little distance,

& rattle-snake coiled up with head erect, which continued to
ml' at short intervals for half an hour: and at last he saw

snake appronch, and when they met they paired.
Hence he is ntilﬂed that one of the uses of the rattle is to bring
tho 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 rattle may not be of use to these snakes in
other ways, as o warning to animals which would otherwiso

¢ Westminster Review, July 1st, Snc.‘ |m, P 196,

1857, p. 52. ‘The American Naturalist,’

% Dr. Anderson, *Proe. Zolog. |rs.p.s& 2

A
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attack them. Nor can T quite disbelievo the several accounts

-mnuwwmmmmzmw with fear.
Some other snakesalso make s distinet noiso by rapidly vi

I havom-
mummhhmummmnuh
Lacertitia.—The males of some, probably of kindl of
lizards fight togother from ivalry. “Thus tho arboreal duiits
criatilusof & America 3s extromely pugnacious: “ During the

and early part of the summer, two o0 Mg s rarely

‘possosses P
SECTRbIY e to st

The sexes often-differ gmuy in varions extornal charaoters.
The male of tho above-mentioned Anolis i furnished with a
crest which runs along the back and tail, and can be erccted at
pleasure;; bt of this crest the female does not exhibit a trace.
In tho Tndian Coplotis ceylanica, the femalb has o dorsal crest,
though much less developed than in the malo; and so it is, a8

mal
hmtlmﬂ—ptmoh(ﬂ.g. 33), which can bo folded up like & fan,
and 38 eoloured blue, black, and red ; but these splendid colours

are exhibited only during the pairing-season. The female does
not possess even o rudiment of this appendage. In the Anolis
cristatellus, sccording to Mr. Austen, the throat pouch, which:
bright rod marbled with yellow, s present in the fomalo, um.h
in & rudimental condition. Agnin, in certain other llllldl
sexes are equally well provided with throat pouches. Here w

o2 X L Ambm kept these o Stoliska, Jourmal of Asiatie
aimals alive for n considerable Soc. of Bengal,' vol. xxxiv, 1870, "
sime; s Land it Water,” July
1867, p. 6.
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seo with species belonging to ﬂmhmemnp.umnm.my
previous cases, the same character either confind to the males,
or more largoly developed in them than in the females, or
again equally doveloped in both sexes. The littlo lizards of
the genus Draco, which glide
through the air on their rib-

pponod parachutes, and
which in the beauty of their
colours baffle description, are
furnished with skinny appen-
dages to the throat * like the
wattles of gallinaceous birds.”
These become erected when

‘best doveloped when themale Fig. 33 Sitasa minor. Male with the
arzives at maturity, ab which  F poveh sxpandnd (fom Giather's
age the middle appendage is
somotimes twice as long as the head. Most of the species like-
wise have & low crest running along the neck; and ‘this is much
moro developed in tho full-grown males, than in the females or
young males.”

A Chinese species is said to live
in pairs during the spring ; “and if
“one is caught, the other falls from.

“ity”—T presumo from despaiz®
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 ns long as the head. It is
eylindrical, covered with seales,
flexible, and_apparently capable of
@ection: in the female it is quite Fig, 4. Ceratophors Stoddartl
mtal. In a scoond spocies LByt Beur, maeq dowe fgurs,
of the same genus a terminal scale
forms & minute horn on the summit of the flexible appendage;
# All the foregoing statements mificent work on the * Reptiles of
dqmuammgmwc«phmu, Beitish Indla; Ray Soc. 1864, p-
Sitana fMl:n.ma, a5 well as 122 1%, 133 e, B o
following facts in o to Gt . Swishen,
and Chamleon, are from Dr.  Soc.’ 1870, p. 2 Z
himuelf, or from his mang-

2a2
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and in a third species (C. Stoddartii, fig. 34) tho whole appen-
dage is converted into a horn, which is usually of a white
wlaur.bntmumuupuxpﬁlhdntwhm the animal is excited.
In the adult male of this latter species the horn is half an inch
in length, bumuorthmnuwuinumrm.lemdmm
young. These appendages, as Dr. Gunmrhumkedmme,
may be compared with the combs of gallinaceous birds,
apparently serve as ornaments.

Fig. 35. Chamaleon bifurcus. Upper figare, male ; lower figure, female.

In the genns Chamleon we come to the acme of difference
between the sexes. The upper part of the skull of the male
C. bifurcus (fig. 85), an inhabitant of Madagascar, is produced

into two great, solid, bony projections, covered with scales lik
the rest of the head; and of this wonderful modification of
structure the female exhibits only s rudiment. ~Again, in

5 T
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Chamaleon Owensi (fig. 36), from tho West Coast of Africa, the
‘malo bears on his snout and forchead 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 integu-

5o that they aro
identical in strue-
turo with thoso of &
bull, goat, or other
sheath - horned ru-
minang.  Although

skull in C. bifurcus,
we can hardly doubt }l/
that they serve the
same general pur-

pose in the economy el
o those wo anl. 7% ARG, Uy i e
mals. The first con-

, which will occur to every one, is that they aro used
by the males for fighting together; and as these animals aro
very quarrelsome,” this is probably a correct view, Mr. T. W.
Wood also informs me that he once watched two individuals of
C. pumilus, fighting violently on the branch of  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 the males being brighter and more distinetly

, than in the females. This, for instance, is the caso with
the above Cophotis and with the Acanthodactylus capensis of
8. Africa. In o Cordylus of the latter country, the male is
either much redder or greener than the female. ~In the Indian

igrilabris there is a still greater difference; the lips also
of the malo are black, whilst those of the female are groen.
our common little viviparous lizard (Zootoon vivipara) “the
“under side of the body and base of the tail in the male are
“bright orange, spotted with black; in the female these parts
“are pale-greyish-groen without spots”™ We have seen that

® Dr. Bucholz, * Monatsbericht ™ Bell, ‘History of British
K. Precss. Akad.’ Jan. 1874, p. 78. Reptiles,” 2ud edit. 1849, p. 40.

© Tl
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the males alone of ; and this is
ly tinted with blue, black, and red. In the Proctotretus

tenuis of Chile is marked with spots of blue,
~ o 1 many cases the males retain the

samo colours throughout the year, but in others they become
much brighter during the scason ; I may give s an

and in N, Patagonia I saw a lizard (Proctotretus ﬂullumlalw)
which, vhmfnghwud flattened its body, closed its eyes, and
then ﬁvm its mottled tints was hardly d&lngmduble from the

jon,
almost as important a part with roptiles as with birds; and the
less conspiouous colours of the females i comparison with the
males cannot be accounted for, as M. Wallaco belioves to bo fhe
caso with birds, by the greater exposure of the females to danger
during inenbation.

CHAPTER XIIL
SECONDARY SEXUAL CHARACTEES 0F Dinvs.

Sexual difforeaces—Law of battle—Spec mrnn—h:ml o=
o et Tontie st single aanual moults—Display of sruaments
by the males.

Sxcoxpary sexual characters are more diversified and con-

spienous in birds, though not perhp! entailing more important.

changos of structure, than in any ofher class of animals. 1 shall,
therefore, treat the subject at considerable length, Male

-muﬁma though rarely, possess special weapons for ﬁghnq

;IR o ot o S

r by Dr .

;‘-p{ll Uy e, Bel, p.nl;“hrr 143, v e Coh "

ke Lisert of Sikfren e " Guather in zwlog. Soe
mo, P 778, sicn
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with each other, They charm the female by vocal or instru-
mental music of the most varied kinds. They are ornamented
by all sorts of combs, wattles, protuberances, horns, air-distended
sacks, , naked shafts, plumes and lengthened feathers

coloured. The males sometimes pay their court by dancing, or
by fantastic antics performed either on the ground or in the air
Tn ono instance, at least, the male emits o musky odour, which
o may eupposo sorvesfo charm or escite the female; for that
t ol . Ramsay,' says of tho Australinn musk-

lick (Bitura lobata) that * oo smell which tho male.emits
“ during the summer months js confined to that sex, and in
“some individuals is retained throughout the year; I have
“never, oven in the breeding-season, shot o femalo which- had
“any smell of musk.” So powerful is this odour during the
pairing-scason, that it can be detected long before the bird can
boscen? On the whole, birds appear to be the most wsthetic of
all animals, excepting of course man, and they have nearly the
samo taste for the beantiful as we have. This is shewn by our
enjoyment of the singing of birds, and by our women, both
eivilised and savago, decking their heads with borrowed plumes,
and using goms which aro hardly more brilliantly coloured than
the naked skin and wattles of certain birds. In man, however,
when cultivated, the senso of beauty is manifestly a far moro
famplr {esing, and is associated with various intellectnal

Belnn treating of the sexual characters with which we are

eommon in the lower, are rare in the higher classcs. Two
-birds belonging to the genus Eustophanus, which
inbabit the island of Juan Fernandez, wero long thought to be
specifically distinet, but are now known, as Mr. Gould informs
16, o bo tho malo and femalo of the same specics, and they
differ slightly in the form of tho beak. In another genus of
humming-birds (Grypus), the beak of the male is serrated along
the margin and hooked at tho extremity, thus differing much
from that of the female. In the Neomorpha of New Zealand,
thero is, a8 wo have scen, a still wider difference in the form of
the beal in relation to the manner of feeding of the two sexes.
Something of the same kind has been observed with the gold-
1 ihis vol. iii ‘new series) 1867,  * Gould, * Handbook to the Birds
414 of Australia,’ 1865, vol. ii. p. 383.
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finch (Condudi degune) fo T am assured by Mz 1 Jonnes Wele
that the birdeatchers can distinguish the males by their slightly
‘beaks. ofes fouad oo

of
afmmmuﬂghtbemadamdxﬂﬁrwﬂythmnghmmm
selection. In somo of the above cases, however, it s possible
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.

Zaw of Battle—Almost all male birds are extremely pug-
Mu,mmmmmmwmmmmm
We soo this every spring with our robins and sparrows.
smallest of all birds, namely the humming-bird, is one of the

= :

“the tongue of one of the two, which then surely dies from
“Teing unsblo o foedt With Waders, the males of the
common water-hen (Gallimda ciloropus) “when pairing, fight
“violently for tho females: they stand nearly upright in the
“ water and strike with their feet” Two were scen {o be thus

other, which would have been killed, had not the obeerver

birds for instance,
the bulbuls (Pyenonotus Aemorvious) which * Aght with great
 apirie

The polygamous ruff (Macletes pugna, fig. 87) is motorious
for his extreme pugnacity; and in the spring, the males, which
are considerably larger than the females, congregate day after

Quoted by Mr, Gould, ‘Intro- Ireland : Birds,' vol. il 1850, pu.
dnct!vn to the Trochilide,’ 1861, 327.
+ Jondon, <Birds of ndin’ 1853,
* & onta, i, p. 5 vol. i p.
* W. Thompsan, e, o
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day at a particular spot, where the females propose to lay their
eggs. The fowlers discover these spots by tho turf being
trampled somewhat bare. Here they fight very much like game-
cocks, seizing each other with their beaks and striking with
their wings. The great ruff of feathers round the neck is then
erected, and according to Col. Montagu “ sweeps the ground as
*“ a shield to defend the more tender parts;” and this is the only

(
Il
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The Ruff or Macketes pugnss (from Brcham's *Thierloben”,

Fig av.



362 The Descent of Man. PasrIL

instanco known to me in the case of birds, of any structure
i o shield. 'mmﬂnlhlhm.'hn“m,ﬁumih

the spring, when the long feathers on their necks are fally
developed ; and at this period the least movement by any onc
bird provokes a goneral battle” Of the pugnacity of web-footed
birds, two instances will suffice: in Guiana “ bloody fights ocour
“ during the broeding-season between the males of the wild
« musk-duck (Cairina. moschata); and where theso fights have

« oocurred the river is covered for some distance with feathers.”*
Birds which seem ill-adapted for fighting engage in fierce con-
fiicts; thus the stronger males of the pelican drive away the
weaker ones, snapping with their huge beaks and giving heavy
blows with their wings. Male snipo fight together, * tugging
“ and pushing each other with their bills in the most curions
“ manner imaginable.” Some few birds are believed never to
fight ; this is the case, according to Audubon, with one of the
woodpeckers of tho United States ( Picus auratus) although * the
“ hiens ave followed by even half a dozen of their gay suitors.

The males of many birds ave larger than the females, and i
10 doubt s the result of the advantage gained by the larger and
stzonger males ove thlerivals during many generations. The
difference in size between the two sexes is an extreme
paint n several Austrlia spocios; thus the e ke
(Biziura) and the male Cincloramphus cruralis (allied m our
pipits) aro by measurement actualy wico as lago as thle
respective 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 foeding their young, will not suffice. In some few cases, as

females and obtaining possession of the mal

The malesof many gallinaceons birds, enpchally of the poly
gamous o furnishod with spocial weapons for Sgbiing
it thes stva, maely sz, which ean bo naod wi

Brit. l‘nr polcans and snipe
mm rnl. i Aﬁu. - s

mberat ot denaal ™ G Bonl\i, PP uadboct of Bivds ok
.moe.,‘..pa.s»g vol.xiil. 1843, Australia,”vol. i . 395 7 vol. i 3

P31
©' Ornithological Biography, vol.
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- locked fogether; but the cock when disentangled was very
littlo injured. The invincible courago of the is
oforious: o gentloman who long ago witnessed tho brutal

In Ceylon & closely allied, the Gallus
M.hhnw:hﬂgh:hdnwlhly“in defence of his
seraglio,” so that one of ts is frequently
desd™ An Indian partridge (Ortygornie gularis), the male of

is frnished with strong spurs, is 50 quarrel-
‘some, “ that the scars of former fights disfigure the breast of
“almost overy hird you kil

‘The males of almost all gallinaceous birds, even those which
e not furnished with spurs, engage during the breeding-season
in fierco conflicts. The Capercailzio Black-cock (Zutrao
urogallus and 7. tetriz), which are both polygamists, have regular

- places, where during many weeks they congregate in
to fight together and to display their charms before the
Dr. W. Kovalevsky informs

* wings from tho body. Then he takes & fow jumps in different
- , sometimes in a circlo, and presses the under part of
“his beak 50 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
*lively he bocomes, until at last the bind appears like a frantic
I Mr. Hewitt in the ‘Poultry  Nat. Hisn? vol, xiv. 1864, p. 63,
“Binds.of Todia" vo,

r:rl-u.' 1866, p. 187, M Jerdon,
"l’yﬂ Ansals and of i p 54,
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“ creature.” At such times the black-cocks are so absorbed that

auemmglevu\lﬁd:—phus, remain the same during

yearst
Thepumek with his long train appears more like a dandy
than o warrior, but he sometimes engages in fierce contests : the
Rev. W. Darwin Fox informs me that at some little distance
from Chester two peacocks became 8o excited whilst fighting,
that they flew over the whole city, still engaged, until they

.ughud on the top of St. John's tower.
in those us birds which aré thus provided,
mgmﬂydngle, but Polyplectron (seo fig. 51, p. 307) has two
or more on each leg; and one of the Blood-p hmu (Ithagins
mm)hubeenmennlhﬁvemm are generally
ke

confined to
‘ments in the rmla but tho femnles of thn Java peacock (Pavo
muticus) and, as I am informed by Mr. Blyth, of the small fire-
backed pheasant (Buplocamus  erytlropthalmus) possess spurs.
In Galloperdix it is usual for the males to have two spurs, and
for the females to have only one on each leg.* Henco spurs may
bo considered as a masculine structure, which has been occasion-
ally moro or less transferred to the females. Like most other
secondary sexual characters, the spurs are highly variable, both
in number and development, in the m

Various birds have spurs on the Egyptian
gooes (Chenskipwengifiods Y1k RISt obme knobs,” and.
these probably shew us the first steps by which true spurs have
been in other i

spurs than
the females; and they 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
(fig. 33) is armed. with a pair of spurs on cach wing; and thesa
are such formidable weapons, that a single blow has been known
to dnua,dog howling away. But it does not appear that the
in this case, or in that of some of the spur-winged rails,

# Brebm, ¢Illust. Thierleben, Sweden, &, 1807, p
1667, B. Iv.'s. 351, Somo of the 1 Jordon, *Birds of Tndiat
foraguing siataintats aretaben from Tibiaginie vel. il . 5383 oa Gl
L Lloyd, “The Game Birls of perdis, . 541.
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are larger in the malo than in the female* In certain plovers,
however, the wing-spurs must be considered as a sexual cha-

38 Palamedea cornuta (from Brehm), shewing the double wis ‘and the
iag g ol R

» the Egyptian goose, see p.639. For Plectropterns, ¢ Living-
 Macgillivray, ¢ British Birds," vol.iv.  stone’s Teavels,' p. 254, For Pala-
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racter. Thus in the male of our common peewit ( Vinelius oris-
of

seen in Bgypt to fight togother, in the sume manner ns our
poewite, by tuming suddenly in tho air and siiking sideways
cach ofher, sometimes with fatal resulis. Thus also they

tlnvelnyother

piie Kby o of battlo; but the males of some
birds, 88 of the gume-fowl and raf, and even the young males of
thowikd turkny and grouse® are rady o fight whenever : they
meet, The prosenco of the female is the feterrima belli
Tho Bangali baboos mako tho protty litile malos of e amadavat
(listrelda amandava) fight togethor by placing threo small
in a row, with a female in the middle; after a little time the two

y
spot and fight together, s in the case of grouse and various other
birds, they are generaliy attended by the fomales, which after-

pairing
ing to Audubon,® several males of the Virginian
(Caprimulgus virginianus) “court, in a highly
“ manner the female, and 1o sooner has sho made her
* than her approved. gives chaso to all intruders, and

imaden, Brshite “Therlben B . % Richartaon o

tra0 wmbellus:

% 740, See also on "“T ¢ Fauna Bor Amun. Blrd ; 1881,
Pl Uy 9, 253, w ;i Beten oo, 22,79, on
tom. ), 17 m. 1t 9,

™ Saeon onr Ry
m ‘Land sad however, uum (* Thierleben,”
1368, p. 46. B i . 552) that in Germany
vanellus, e gooy-hens do not. generally o
diay vol. the Balzen of the

Aust
vol. i, p. 320, For the Holopteras,
seo Mr. Allen in the *Ibis," vol. v
1863, p. 156,
** “Audubon, * Oraith. Biography,
v . 4020 vol i pp. 413
Mr. Blyth, ¢ Land and Water,
m., P 212,

mplete Work of Charles Darwin Online



Gk, XIIL Law of Battle 367

'thmba;wdhhdaninim' Gmﬂymmdahyhdnv-

the same manner as occasionally happens with the does of the
red-deer in Scotland. When two males contend in preenco of
a single fomale, the victor, no doubt, commonly gains his desire;
but somo of these battles aro caused | Ll wlndcnng males trying
1o distract the peace of an already mated

Even with thn most pugnacious species xt u probablo that the
pairing does uot depend exclusively on the mere strength and
Biises of tho male: for such males are generally docorated with

‘mates by lovo-notes, songs, and antics; and the courtship is, in
‘many instances, o prolonged affair. Hence it is not probable

hat the fomalos aco ndiflret 1o the charms of the opposite
BB o thaé o s nvariabiy coispelled fo yeld o the viesons
males. Tt is more probable that the females are excited, cither
before or after tho conflict, by cortain males, and thus un-
consciously profor them. In the case of Tvtruo umbellus, a good
‘observer * goos so far as to blicvo that the battles of the males
“aro all a sham, performed to show themselves 1o tho greatest
for

}"lhve never been able to find a maimed hero, and seldom morc

“than a broken feather.” I shall have to recur fo this subjeet,
‘but T may here add that with the Tetrao cupido of the Uniteo
States, about a scoro of males assemble at a particular spot, anc
stratting about, make the whole air resound with their extra.
b noiscs. At tho first answer from a fomale the males
begin to fight furiously, and the weaker give way; but then
: to Audubon, both the victors and vanquished search
tho fomale, 80 that the females must sither than efert o
, or the battle must be renowed. So, again, with ono of
m ﬂnld-ltnrlmm of the United States (Slumellu Zu-lw.mnu)
males engage in fierce conflicts, “ but at the sight of a female
“they all fly after her, us if mad.” #

= ‘Thierleben,’ &e., - Auduhon Onlthnln[ Bio-
kl:'l“:'m Awlnbnn,‘ﬂmth graphy ; rao cupido, vol. ii.
. i p-492; on s Sturnus, vol. ii. p

r) Jul; 25th, 219,

1888, p. 14,
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Vocal and instrumental music.—With birds the voice serves to
express various emotions, such as distress, fear, anger, mnmph,
or mero happiness. It is apparently sometimes used to
terror, a8 in the case of noiso mado by na-umg-
T, Aqdabon = slaten Wat & Blghs baron (ron ayoricoras
Lim.) which ho kopt tame, uaed fo hide el when s cak

longer time ; ”* and thus she ox her joy. Somo

birds apparently call to cach other for aid; ma-.myﬂumm
tree fo tree, the flock is kopt togother by chi
st kb el b
sonorous clangs from the van may be heard in the darkness

species and by others.
Ciios o ook o, wo the Damasng biod ohicom o il
over o defeated ival. The truo song, however, of most birds
0 TAckoad strange.ciloe a5 ohlufly wharod ducing the Teadtd
ing-season, and serve as a charm, or mercly as o call-note, to the
other sex.

Naturalists are much divided with respect to the object of the

. , W]
birds durxng his wholo life, asserts, * that the female canary
“ always chooses the best singer, and that in a state of nature
“the female finch selects that male out of a hundred whose
“ notes please her most.”* There can be no doubt that birds
closely attend to each other's song. Mr. Weir has told me of
* +Orsithological Biograph. vo. - ¥ogel/ 1840, ». 4 M. Horrism
v 80 Weir likewise writes to me:—“1
. rington,  “am informed that the best sl
Philny ph Tnn.nﬂ'!'l'ls,pi‘a e grnenly got o mate fidy

“when they are bred in the sme

room.

1 ¢ Omnithological  Dictionary,’
1833,
" Roturgeschichte der Staben-

‘harles Darwin Online
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tho caso of a bullfinch which Jnd bon tanght 0 pipuo-nun
performor tha

the new performer. Many naturalists believe that
~ the dnm of birda'la slmoss excinstysly 456 afeck of sivalry
oand emulation,” snd nokfr the sk o charming theix sl
~ This was the opinion of Daines Whito o
 elborne, who both espocially attended to this subjoct® B
, however, admits_that  superiority in song gives to
“ birds an_ amazing ascendancy over others, as s well known to
* hird-catohers.”
]Hlonﬂlln thliﬂnnsmnnmﬁunlﬂ
Bird{

E

singer being that it will continue to sing Whilst the cago is
round the owner's head.
That male birds should sing from emulation as woll as for
m the female, is not at all incompatible; and it might
ean expec have concurred,
lhmum.phymd pugnacity. Some authors, lwwm,

-. % ¢ Naturgosch
s ‘Nn-nl 1840, 5. 252,
’h-y.udhm.. 1625, vol. & 3z, Bld  eologe/ 184344,
P-650.
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argue that the song of the male cannot serve to charm the female,
because the females of eome few species, such as of the

for this distarbs all the usual functions connected with the repro-
dueﬁnﬂofdmnpeuu, Many instances have already been given
the partial transference of secondary masculine characters to
mamwmmummm-wmzmma
nmemmmdmmapumuf-m; 1t 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
plmurotn pmtmnz whatever instinct they
follow at mhar for some real good. How often do we see
ud..whmhﬂy_ﬂy,gﬂdmg-nd sailing through the air ob-
mullyinylma The cat plays with the captured mouse,
the cormorant with the captured fish. The weaver-bird
(l’loemu), when confined in a cage, amuses itself by neatly
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 caj
sometimes hold their Balsen or leks ot 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 over.

As shewn in a previous chapter, singing is to a certain extent
an art, and is much improved by practice. Birds can be taught
vmmhm&,lnd even the unmelodious sparrow has learnt to

ir foster

birds; yet it is a singular fact that some of the Insessores, such
08 ravens, crows, and magpies, possess the proper apparatus”
" D, Barrington, ‘Phil. Transact.’  Bechstein, tid, 5. 5.

1778, p. 262, Bechstein, ‘Stuben-  * Dureau de I Malle givesa
171840, 3. 4. urions lastance (*Anaals dos Se
This is likewise the e with Kot

a2 water-ouzel, see Mr. H 153 oF s i St

in the gt 1945-1 e forien in Puris, which na

earnt a republican alr from &
e Topt, <Gume Biste of birk
Swelen, 1867, 25, 3 Bishop, in ¢Todd's c,d-,.é
Barriogton, ibid. p. 264 Anat. and Phys. vol. iv. p. 1488,
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though they never sing, and do not maturally modulate their
ko 4 e b ek, Frunie asmort = tiat ‘it the frpm

the muscles of the larynx are stronger in the males
than in the females ; but with this slight exception there is no
difference in the vocal organs of the two sexes, although the
ials o mon specinsing 80 mch ottr and mors continuouly

the
Tt is mn.mme that only small birds properly sing, The
A genus Menura, however, must be excepted; for the
Menura Alberti, which s abont the size of u half-grown turkey,
ot only mocks ofher birds, but  its own whistlo is
“ beautiful and varied.” The males congregate and form * cor-
w&wymgpb\eu where they sing, raising and spreading their
tails lik ks, and drooping their wings Itis also romark-
‘ .b’nlht Ml\il which sing well are rarely decorated with brilliant
| odlouns or other ormenta, 07 our Britsh bird, exceptng

goldfinch, the aro pl
Hngﬁdmr ‘boe-eater, roller, hoopoo, wood) pleku'n. &, utter
harsh crics; and the brilliant birds of the tropies are hardly ever
Hened bright colours and the power of song secm
10 replace each other, We can perceive that if the plumage did
ot vary in brightness, orif bright colours were dangerous to tho
specics, other means would be employed to charm the females;
and melody of voice offers one such means.
Tn some birds tho yocal organs differ greatly in the two sexes.
I tho Zurao cupido (8. 35) tho male has o baro,orange-
cach side of the nock;

b

~Audubon proved annndvulnhmhlymnmchd'ﬂ.h
'this apparatus (which reminds us of the air-sacks on each side ot
the month of certain male frogs), for he found that the sound was
much diminished when one of the sacks of a tame bird was
and when both were pricked it was altogether stopped.
female has “ a somewhat similar, though smaller naked space
* of skin on the neck ; but this isnot capable of inflation.” *  The
3 As statod by Barvington in i Canada’ by Major W, Ross King,
. Trausact.” 1773, p. 202. 1886, pp. 144-146. Mr.

) S, Hasihonk o ke s Wood gives in_the . Stadent .
; vol i 1605, gp. 808- (hpri, 1870, p. 116) aa exsllet

tlw- Mr. T. W. Wood in _account of the attitude apd habits

Qc‘sudm, Aurﬂ ma, plss of T b during its_courtship.
' Ses remarks He states that the ear-tufts or neck-
B I's ¢ I.Mnniutﬂm w un Tlvdll- plumes u
it LIS mect over the crown of the

The Sportsman and Nataralist  See his drawing,
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male of another kind of grouse (Tefrao urophasianus), whilst
courting the female, has his “ bare yellow eesophagus inflated to
“a prodigious size, fally half as large us the body;” and be
then utters various grating, deep, hollow tones. With his neck-

8

/

il
)

S

Tetrao cupido: male. (T. W. Wood.)

Fig. 30,

2/{ib, ME8
A (W) N/
fenthers ereet, his wings lowered, and buzzing on the gowndy
and his long pointed tail spread out like & fan, he displays &
variety of grotesque attitudes. The esophagus of the female i
1ok in any way remarkable®

- Rn:hnrdmm Fauna Bor. American: Birds, 1881, p. 859. Audubes
bid. vol. iv. p. 5

© The Comrplete Wark es DarvinGalEE
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It seems now well made out that the great throat pouch of
the Buropean male bustard (Otis tarda), and of at least four
other spocies, does not, a8 was formerly supposed, serve to hold
water, but is counected with the utterance during the breeding-

¥ig 0. The Umbrelia-bird or Cephalopterus crmatus malo trom Brebm),

season of a peculiar sound resembling “oak.”*® A crow-like
bird inhabiting South America (Cephulopterus ornatus, fig. 40) is
called the umbrella-bird, from its immense top knot, formed of

© The fullowing papers have n this latter paper an excellent
been lately written on thissubject: figure is given of the male Austra-
Prof. A. Newton, in the Ibis’ lan Bustard m full display with
1863107, Dr. Callen ibd. 1865, the sack distended. I asinguler
R 148 Me Flower, in “Proc Zool.  fact that the ack w st devloped 1o
1865, p 141, and Dr Murie,  all the males of the same species,
8 “Proc. Zool. Soc. 1868 p. 471
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Vare white quills surmonnted by dark-bine plumes, which it can
elovate into a great dome mo less than five inches in diameter,
coneringtha wholo head.  This ird hias on it neck & Tong, thi,

cylindrical y, which i!thmlly clothed with seale-
ks Hius fopfiece. T8 RobeXiy Sertay i guct 8 ornammesl
wise a8 a resounding 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
singulay deop ond ns::‘ long sustained fluty note. The head-

crest and neck are rudimentary in the female.*

o vock) ok o vesions yek: hokatuiel
extraordinarily complex, and differ toa cortain extent in the two
sexes. In some trachea is convoluted, like &

wan (Cy -
Shan in tho adolt femle oF young male. In the male Merganser
the enlarged of the trachea s furnished with an additional
‘pair of muscles® In ono of the ducks, howover, namely Anas
punctata, the bony enlargement is ouly a lttle more developed
in the malo than in_the female’* But the meaning of thes
in the trachea of the two sexes of the Anatidse is not.
understood ; for the male is not always the more vociferous;
thus with the common duck, the malo hisses, whilst the femals

virgo) the trachea penectrates the sternum, but

“ gexual modifications.” In the male of the black stork there is
also a well-marked sexual difference in the length and
of the bronchi# Highly important structures have, therefore, i
these cases 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 & charm or merely as a call to the female. The
soft cooing of the turtledove and of many pigeons, it may be

presumed, pleases the female.
“ Bates, * The Naturalist on the
Amazons,’ 1863, vol. ii. Ly, 284
Wallace, iu ‘Pme. Zoo), Soc.’ 1850,
5206, A new species, with a still
Targer mk-up nd- o (C. pendu-
dgery s laaly Vo dicarerd,
ree ! m.,' ,; 457,
Bhor e ‘C"nhrp of

u.-. and Piys? vo.

 Prof. Newton, e o

1L

Soc 1871, p
“ The spounbill (Platalea) bas
its traches couvoluted into a figure

mplete Work of Ci

‘When the female of the wild
of eight, and yet this bird (Jerdony
“Birds of fndin,’ vol. il p.

forms

santly preest g0 {hat
they ‘are now ten
abortion.

* ~ Elements of Comp. Asak

Dritish Birds," 2od edit. 1345, 70
ik p. 198,

Darwin Online:
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turkey utters her call in the morning, the male answers by a note
‘which differs from the gobbiing noise made, when with crected
d distended wattles, ho puffs and

five females from @ distance to & male under confinement; but
a8 the black-cock continues his spel for hours during successive
days, and in the case of the capereailzie “ with an agony of
* passion,” we are led to suppose that the fomales which are
present aro thus charmed® The voico of the common rook is
Jmown to alter during the breeding-season, and is therefore in
some way sexual® But what shall we say about the harsh
screams of, for instance, some kinds of macaws; havo theso
birds us 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 mal
birds may be the result of the inherited effoets of the continued
use of their vocal organs, when excited by the strong passions
of love, jealousy aud rage; but to this point we shall recur
when we treat of quadrupeds.

Wo havo as yet spoken only of the voice, but the males of
~various birds practise, during their courtship, what may be called
instrumental music. Poacocks and Birds of Paradise rattle their

quills together. Turkey-cocks serape their wings against the

*females, who lie hid in the neighbourhood,” drums by rapidly
sitriking his wings together above his back, sccording to Mr. R.

, and not, as Audubon thought, by striking them
against his sides. Tho sound thus produced is compared by
tome to distant thunder, and by others to the quick roll of &

The female never drums, “ but Bies directly to tho place
“where the malo is thus engaged.” Tho malo of the Kalij
pheasant, in th Himalayas, " often makes a singular drumming
“noisewith his wings, not unlike the sound produced by shaking
@ stiff pioco of cloth.” On the west coast of Africa the little
black-weavers (Ploceus ?) congregate in @ small party on the
Lushes round o small open space, and sing and glide through

L. Bonaparte, quoted in the  Sweden,” &c., 1867, 8t
Eibeaays Biokay vel; 1% Jeawes -nd.?# ‘Transee
> 1824, p. 20,
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the air with quivering wings, “which make a rapid whirring
“sound likea child's rattle.” One bird after another thus performs

for hours together, but only during the courting-season. At this
season other time, the: of certain mgho-_pn(&m-
mulgus) make & strange noise with their

in air, and then taps the end of its beak perpendicularly down
a stone or the trunk of a tree, “ when the breath being
“ forced down the tubular bill produces the correct sound.” If
the beak is ot thus struck against somo object, the sound. is
quite different, Air is at the same time swallowed, and the
sophagus thus becomes much swollen; and this probably acts
8 & rosonator, not only with tho hoopoe, but with pigeons and
other birds.®
In the forogoing cases sounds aro made by the aid of stractures
therwise

ass-m"pnh-p-nmmminwm,-m

# For the foregoing facts see, We Livingstone'
P o g Mg i By 1865, On
hiiarebany Bt x/325, On Wostpechorn Masgiicio, *Hdt
o, < Fouan Bor. - of Briah Bide? vol i, 140, pp

2.
ﬂ (L L 36 O e Niphijer lievie mele o
i Birds curlous noise
P R b
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after zig-zagging about for a time desconds to the earth in &
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. Moves obeerved that on each side of the tail the outer feathers
are poculiarly formed (fig. 41), having a stiff sabre-shaped shaft

Fig. 1. Outer tail-feathor of Scolopax gallinago (from * Proc. Zool. Soc. 1855).

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 through the air, e conld reproduce the drumming
moise 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
deeper note. In some
Bpecies, as in S. frenata
(fig. 42), four feathers, "
S0d in 5. javensis (g 43), Fig. 42, Outer tail-foather of Scolopax frenata.
. noless than eight on each
side of the tail are greatly
. modified. Different tones
. arcemitted by the feathers Fig s, Outer tall-feather of Soolopax Javensis.
of the different species
‘when waved through the air; and the Scolopaz Wilsonii of the
United States makes a switching noise whilst descending rapidly
o the earth.™
In the male of the Chamepetes unicolor (a large gallinaceous
bird of America) the first primary wing-feather is arched towards
#he tip and is much more attenuated than in the female. In an
allied bird, tho Penelope nigra, Mr. Salvin observed a malo, which,
whilst it flew downwards “ with outstretched wings, gave forth
“a kind of crashing rushing noise,” liko the falling of o tree

* See M. Meves' interesting % Mr. Salvin, in *Proc. Zool.

in *Proc. Zool. Soc.’ 1858, p.  Soc.’ 1867, p. 160. I am much in-

For the habits of the snipe, debted to this distinguished orni-

G wlm’!,, “Hist. British Birds) thologist for sketches of the feathers
. p. $71,

For the American of the Chamapetes, and for other
*lbis," vol. v, information.

P 151,

arwin Online
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The male 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 femalo® In
a widely different group of birds,
EEsTmmpe—  namely Humming-birds, the males
alone of certain kinds have either
the shafts of theix primary wing-
feathers broadly dilated, or the
“TSSIEEIIEIRED  wobs abruptly excised towards
the extremity. The male, ror in-
Pig. 4. Prioary, viog leatter of stance, of Selasphorus platycercus,
Haming 'md:z;&"'w"“w when adult, has the first primary
s feteas bty of e wing-feather (fg. 44), thus excised.
b e poing 0ef 1L flying from flower to flower
he makes “a shrill, almost whist-
ling noise;”* bnt it dxd not appear to Mr. Salvin that the noise
‘was intentionally
Tastly,in e s'pemeo of a sub-genus of Pipra or Manakin,
the males, as described by Mr. Sclater, have their secondary wing-
feathers modified in a still more remarkable manner. In the
‘brilliantly-coloured P. deliciosa the first three secondaries are
thick-stemmed and curved fowards 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 alss are greatly
changed in shape, in comparison with the corresponding feathers
(d,e, f) in the female. Even the bones of the wing, which
support these singular feathers in the male, are said by Mr.
Fraser to be much thickened. Thesp little birds make an
extraordinary noise, the first “sharp note being not unliko the
« erack of a ]
diversity of the sounds, both voeal 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 o high idea of their
importance for sexual purposes, and are reminded of the con-
clusion arrived af as to insects. It is not dificult to imaging
the steps by which the notes of a bird, primarily used as &
mere call or for some other purpose, might have been improved,

- .Yerdnn, ¢Birds of India’ vol. ' Selater, in *Proe. Zool, Soe’

iil. pp. 618, 621, 1860, p. 90, and in *This, vol. ¥
5 Gould, ‘Intmdnmon to the 1862, p. 175 Also Salvin, it
Toochilidny 1861, p. Salvin, ¢ Ibis,’ 1860, p. 57,

c. Zoolog. Soc.” ld67,y 160, :
@ The Complete Wark of Charles Darwin Online
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Into a melodious love song. Iuﬂmmue ofﬂlumndxﬂsd

or roaring noises
are produced, wo know that some birds during their courtship
futter, shake, or rattle their unmodified feathers together; and

a e i

H&l. Secondary wing- iathers of Pipro delisosa (from M. Sclater,in «Proo. Zodl,

o200, e three upper fathers, b, rom the mal; to hios Jowes core-
ioahers. d, €,/

@and d, St wecondary’ i feser of maio and female, uppor mure,

and ¢ isth ‘wpper surface. ¢ Tower surface.

i the females wero led to sclect the best performers, the males
the strongest
feathers, situsted on any part of the body, wonld be the
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the sounds thus produced. It is a curious fact that in tho ssme
class of animals, sounds so different as the dramming of the
snipe's tail, n.u hppmg of the woodpecker's beak, the harsh
trumpet-like certain water-fowl, the cooing of the turtle-
Sl e 2 nongol the nightingale, should all be pleasing to
the females of the several specics. But we must not judge of the
tastes of distinct species by a uniform staudard; 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 romarks,* that “ as the stomach of uu Arub profors
“ the raw meat and reeking liver taken hot from the animal, so

“ does his car prefer his equally coarse and discordant music to
“ all other.”

Zove-Antics and Dances—Tho curious love gestures of some
birds have already been incidentally noticed ; so that little need
here be added. In Northern America, large numbers of a grouse,
the Zetrao phasianellus, meet every morning during the breeding-
season on a selected level spot, and hero they run round and
round in a circlo of about fifteen or twenty feet in dismeter, s
that the ground is worn quite bare, like & fairy-ring, In these
Partridge-dances, as they are called by the hunters, the birds
assumo the strangest attitudes, and run round, some to tho left
and gome to tho right. ~Audubon describes the males of a heron

one of the disgusting carrion-vultures (Catharles jofa) the same
naturalist states that “the gesticulations and parade of the
“males at the beginning of tho love-scason are extremely
“ ludicrous.” Certain birds perform their love antics on the wing,
nwahw-mmththebhckAfnunvuver instead of on the

great English
bustard throws himsolf into indescribably odd atitudes whilst
oonrhng the female, s has been figured by Wolf. An allied
ndian bustard (Otis bengalensis) at such hmes “rises perpen-
"dwn.hrlyinw the air with & hurried fia ofh.-m
 aising his creet nd puffing out the feathers of Lis neck s
“ breast, and then drops to the ground;” he npuum-
manauvre several times, at the same time humming in
peculiar tone. Such females as happen to bo mu"omym-
4 ¢Tha Nile Tributaries of Abyssinia,’ 1867, p. 208,
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“ saltatory summons,” and when they approach ho trails his
and spreads his tail like a turkey-cock.”
‘But the most curious case is afforded by three allied genera of
Austzalian birt, the famous Bower-birds,—po doul tho oo-
descendants of some ancient species which first acquired the
instinet of constructing bowers for performing their
love-anties. The bowers (fig. 46), which, us wo shall hereafter
sce, aro decorated with feathors, shells, bones, and leaves, are
builton tho ground or the sole purposo of courahip,fo their
nests are formed in troes. Both sexes assist in the erection of
the bowers, but the male is the principal workman. So
is this instinet that it is practised under confinement, and Mr,
Strange has described ® the habits of some Satin Bower-birds

which he kept in an aviary in New South Wales. “ At times
“ tho male will chase the female all over the aviary, then go to
“the bower, pick up a gay feather or a largo leaf, utter a curious
“ ind of note, sot all his feathers erect, 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 & low, whistling note, and, like the domestic cock,
“ sooms to be picking up something from the ground until af
 last the fomalo goes gently towards him.” Captain Stokes has
described the habits and “ play-houses™ of another species, the

Great Bower-bird, which was seen “ amusing itself by ring

“ backwards and forwards, taking  shell alternately from cach
“side, and carrying it through the archway in its mouth.”

* These curions structurcs, formed solely as halls of I-amhlsga,

where both sexes amuse themselves and pay

cost the birds much labour. T‘Mbom.brinmnu,dﬁbe
Fawn-breasted species, is nearly four feet in longth, eighteen

inches in height, and is raised on a thick platform of sticks,

Decoration—1 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 chapter those in which
m-m. are equally ornamented, and finally the rare cases in

hich the female is somewhat more brightly-coloured than the

g pwlll. see  the Indian Bustard, Jerdon, ¢ Birds
'nn Amu.' of India, vol. il p. 618.

lnm:or Teriher particuln “ Haibook to the Birda
5“ kitan, ¢ Lbis lﬂ&’i.p.lii of Australi vo. 1. pp. 44 445,
artes and Ardes, A bower of the Satin
g Biograghy, vol. n. e g
51, and vol. il Zoologival Sociuty's Gardess, Re-
luqnnmy. ‘nm gent's Park.
 British Birds, vol

Th
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male. . As with the artificial ormaments used by savage and
ivilised men, so with the natural ornaments of birds, the head
15 the chief seat of decoration® The ornaments, as mentioned

@il o G i
- i A >

- S emarks to this effect, on  Animals,” by 'Mr. J. Sha‘!: in the
the ¢ Feeling of Beauty among ‘Athenwum,Nov. 24th, 1866, p. 681,
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, sometimes capable of ercction or
by which their beautiful colours are fully displayed.

Blogant cartufls (s . 30, ane) aro oceasionally present
head is somotimes covered with velvety down, as with the
M or is naked and vividly coloured, ~The throat, also, is
sometimes ornamented with a beard, wattles, or caruncles. Such
appendages are brightly-coloured, and no doubt serve
85 omaments, thongh ot always ornamental in our eyes; for
whilst tho malo is in the act of eourting the femalo, they often
swell and -umnmd tints, 8 in tho malp turkey. A4 puck
times the ut tho head of the male Tragopan
Bt (G iorns Tummnsucit) awollioto m Wrge Inypekt s
mnzmdmm two horns, one on each side of the splendid

grand o) iris of the oye is sometimes

‘more brightly-coloured in the male than in the female; and this

hﬁequmllythnmvmhmbnk,fnthmm,ﬁnonrcommn
and i

. samo group tho protuberances may have cores of bons, or be
‘quite destituto of them, with i te gradations connecting

wo extremes. Hence, as Dr. Marshall justly remarks,
variations of the most dxﬂ'arcn kinds have served for the
 dovelopment through sexual selection of these ornamental
‘appendages.  Elongated feathers or plumes spring from almost

Seo m Murie's ccount with  # ‘Land and Water,) 1868, p.
res in *Proc. Zoolog, 217,
S b dia Bidlhtcker e

. My, J:l hy ' vol. iv. ‘Nld lindischen Archiv fir Zoo-
’..p‘ﬂ.m el logie B. 1. Hoth. 3, 1872,
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vy

tho Argu i notlargor than that of & fowl; ot tho ength from
tho end of the beak to the extremity of the tail is no less than
five foot threo inches,” and that of the beautifully ocellated
secondary wing-feathers nearly three feot, In o small African
night-jar (Cosmetornis vexillarius) ono of the primary wing-
feathers, during the breeding-season, attains a length of twenty-

dovelopment of widely different feathers.
Tt is o curious fuct that the feathers of speoics belonging to

racket-shaped. Feathers of this kind occur in the tail of &
motmot ( Eumomola supereiliaris), of a king-fisher, finch, hum-
parrot, several Indian drongos (Dicrurns and Edolius,

wil ‘bustard (Sypheotides

nuﬂ'l-) the feathers forming the ear-tufts, which are about four

muﬂm@hﬂmmﬁamm' 1t is & most.

fact that the motmots, as Mr. Salvin has clearly lhm," giveto

their hl! feathers the racket-shape by biting off the bn’h.

and, , that this continued mutilation has produced a

nerhin suw\mt of inherited effect. D
enVop- 1864 p 114 um!-m-,-

tion to the Zambes

"~ Jerdon, "hieds of Ini n\.

IILJ‘ 620,
¢ Proc. Zoolog. Soc." 1873, p. 429,
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Again, tho barbs of the feathers in various widely-distinct
birds are filamentons or plumose, as with some herons, ibises,
birds of paradise, and Gallinacem. In other cases the barbs
disappear, leaving the shafts bare from end to end; and theso 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 female, The
fact of tho feathers in widely distinet gronps, having been
modified in an analogons manner, no doubt depends primarily
on all the feathers having nearly the same structure and manner
ntdm:npmm and consequently tending to vary in the same
manner. We often sce o tendency to analogous variability in
the plumage of our domestio breeds belonging to dmtum
species. Thus top-knots have appeared in several species.
an extinet variety of the turkey, the top-knot consisted nfhm
surmounted with plumes of down, so that they somewhat
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-
fopol goose the scapular feathers are greatly clongated, curled,
or even spirally twisted, with the margins plumose.™
In regard to colour hardly anything need here bo said, for
every one knows how splendid are the tints of many birds, and
hlhnmomontlythay are combined. The colours are often
llic and iridescent. Circular spots are sometimes sur-
deed by one or more differently shaded zones, and are thus
converted into ocelli. Narneedmnh be -ld on thawonﬂufnl
een the sexes of many birds.
peacock offers instance. ands lnrdl of pnduu
are obscurely coloured and destitute of all ornaments, whilst the
males are probably the most highly decorated of all birds, and
in 8o many different ways, that they must bo scen to bo appre-
d-ud. Tho elongated and golden-orange plumes which spring
from bencath the wings of the Paradisea apoda, when verhmlly
erected and made to vibrate, are deseribed as forming a sort of
‘halo, in the centro of which the head “looks like . littlo emerald
“sun with its rays formed by the two plumes”™ In another

ag. ™ Seemy work on The Variation

of Nat. Hist.’ vol. xx. 1857, p. 416 of Animals and Plants under Domes-

B in e Nalay Archipelage,  tication, voli. . pr 289, 25,

vol. ii. 1839, p.  Quoted from M. de Lafresnaye
2¢
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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 Mug u! wnL Hm Malnr Artluyw lago.”

vol. xiii. 1854, llace, ‘The Malay Archi-
Wl diock fullae Sosount fo pelngn, "vl, i, 1869, p. 408
vol. xx, 1857, p. 412, his

© The Complet:
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paradise in their beauty, as every one will admit who has seen
Mr. Gould’s splendid volumes, or his rich collection. It is very
remarkablo in how many different ways these birds are orna-
mented. Almost every part of their plumage has been taken
sdvantage of, and modified; and the modifications have been

‘ Male humming-birds (figs. 48 and 49) almost vie with birds of
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carried, as Mr. Gould showed me, to a wonderful extreme i
some specics belonging to nearly every sub-group. Such cases
aro curiously like those which wo 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 1. ‘Spathurs underwood, 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 8o forth. The sole difference between these cases is
thhihom.lhcmﬂludmwm‘unhnm whilst in
with humming-birds, birds of paradise, &., it is
d\u!oﬂulolmhon by the females of the more beautiful males.

m,mq.o«u-xngmmau common rule

become crimson.™  In ono of the rails, Gallicres cristatus, 8.
n Mr. Sclater, ‘Intellectual Ob- pllu. h the ¢ IH-,' IBB.’D‘;. 90,

' Jan. 1867 ¢ Waterton's 1867,
Wanderings,"p. 118, See also Mr. 394,
 Salvin's interesting paper, with 3

® The Comp
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Targe red caruncle is developed during this period on the head
of the male. S0 it is with a thin homy crest on the beak of
one of the pelicans, P. erythrorhynchus ; for after the

season, these horny crests aro shed, like horns from the heads
GPitigs 300 the Sioratof s alnd fs-a ke 1 Herada wee
found covered with these curious exuvim.™

Changes of colour in the plumage according to the scason
depend, firstly on a doublo anmual moult, secondly on an actual
change of colour in th feathers themselves, and thirdly on their

being
processes more 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 doubls
moult, thera are, firstly, some kinds, for instance snipes, swallow-
‘plovers (Glareol), and curlews, in which the two sexes resemblo
each other, and do not change colour nmym 1 do not
Jnow whether the winter plumage is thicker and warmer than
the summer plumage, but warmth seems the most pmb-bh end
attained of a doublo moult, whero there is no uhnnpuo
Secondly, there are birds, for instance, certain of Totanus
and other Grallatores, the sexes of which mmhle each other,
but in which the summer and winter plumage differ nl.lghdy in
colour. The difference, however, in these cases is so
it can hardly be an advantage to them; -ndnm-y,pexh.p,
be attributed to the direct action of the different t conditions
‘which the birds are exposed during the two seasons,
there are many other birds amolwhxchmnuh,
which are widuly different in their summer and winter plumage.
Fourthly, thero are birds, the sexes of which differ from each
other in colour; but the females, though moulting twice, retain
the same
change of colour, sometimes a great one, as with certain bustards.
Fifthly and lastly, there are birds the sexes of which differ from
ench other in both their summer and winter plumage; but the.
‘male undergoes o greater amount of change at each recurrent
season than the fomale—of which the ruff (Machetes pugnaz)
offers a good instance.

With respect to the cause or purpose of the differences in
colour between the summer and winter plumage, this wh
some instances, as with the ptarmigan,® serve during both

” g: D. G. mum, in ‘Proc. edited by P L. Sclater. I-yh

18

!0 TE
Plnqlwn]zhy. o brown mottled summer
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seasons as a protection. When the difference between the two
plumages is slight, it may perhaps bo attributed, as alrcady
remarked, to the direct action of the conditions of life. But
‘with many birds thero can hardly be a doubt that tho summer
plumage s ornamental, even when both sexcs are alike. Wo
may concludo that this is the case with many herons, egrots,
&, for they acquire their beautiful plumes only during the

Moreover, such plumes, top-knots, &, though

is also known that confinement, by affecting the reproduetive
system of malo birds, frequently checks the development of their
secondary sexual ters, but has no immediate influence
on any other characters; and I am informed by Mr. Bartlett
that eight or nine specimens of the Knot (Zringa 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 the
nature of the exclusively masculine plumage of many other
birds®

From $he 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 bo of any service
4o them, and from the females of other species moulting twico
yet retaining tha same colours throughout the year, we may
concludo that the habit of annually moulting twice has not

acquired in order that the male should assume an oma-
character during the breeding-season; but that the
double moult, having been originally acquired for some distinet
purpose, has’ subsequently been taken advantage of in certain

-ullied species should regularly undergo a double annual

jumage of the ptarmigan s of as statements on_moulting, see, o
Ly Tauportance o 1t s « pro- saipesy i, Macgilivesy, - Hisk
tection, as the white winter plu- Brit. Birds, vol,
mage; for in Scandinavia, during Glareolm, curlows,
the spring, when the wiow has Jerdon, ¢ Birds of India,’ vol
red, this bird is known to 615, 630, 683; on Totanus, ibi P
suffer greaily from birds of prey, 700 on the plumes of herous, ibid.
Rafn 1. hac’ soyuired I summis 5. 756, and Macgillivray, vol. iv.
dreuss ses Wilhelm von Wright, in PP 455 and 444, tad M Staford
“Game Birds of Sweden,’ Allen, in the *Ibis, vol. v. 1889, p.
, e 125, 33,
i regard to the previous
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moult, and others only s single one. The ptarmigan, for
instance, moults twice or even hrice in the year, and the biack-

anly once :
(Neotarinie) of India and some sub-genera of obscurely eol
it (Antiue) hm.amm. il othes havo cnly  single
aunual the gradations in the manner of moulting,
whmhmhwnwmurnﬂ:vmnubudl.-hewmhnv
species, or wholo groups, might have originally sequired
double sunual moult, or baving onco ganed. the m(e, have
again lost it. With certain bustards and plovers the vernal
moult is far from complete, some feathers being renowed, and
some changed in colour. There is also reason to believe that
with certain bustards and rail-like birds, which properly under-
the older males rotain their

nuptial throughout the year. A fow highly modified
feathers may merely be added during the to the plumage,
as occurs wit iso-formed tail-feathers of certain

untl o perfot doubl monlt was soquired, Some of the birds
of paradiso retain their nuptial feathers throughout the year,
and thus have only a single moult; others cast them
affer the breeding-season, and thus have  double moult; and
others aguin cast them at this season during tho fist year, but
not afterwards; o that theso latter species are intermediate in
their manner of moulting. _There is also  great difforence with
mlnyblrdllnﬂml«ngthofhme during which the two annual
plumages are retained ; 8o that the ono might come to be re-
tained for the whole year, and the other completely lost. Thus
in tho spring Macketes pugnaz retains his ruff for barely two
months. In Natal the male widow-bird (Chera progne) acquires
i e plumago and ang taikfeathertin Decembe or Janunsy,
and loses them in March; so that they wro retained only for
T e species, which nndergo a double
moult, keep their ornamental feathers for abont six months.
The male, however, of the wild Gallus bankiva retains his neck-
Tackles for nine or ten months; and when theso aro cast off, the
underlying black feathers on the neck are fally exposed to view.
But with the domesticated descendant of this species, the neck=
hackles of the male are immediately replaced by now ones; 80
*! On the me ] f the 309, 865, 369, On the of
‘migan, e Gnlld' ldl of (Ii;::: Anthus, see Blyth, in “l”‘w&',
Britain.! On Lm., P ol
Jerdon, * Birds o¢ lndh. wol. i yp.

win Online
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‘months,
male pnhll-duck (Anas acuta) loses his plumage for the shorter
period of six weaks or two months; and Montegu remarks that
“this doublo moult within so short a time is a most extra-
ordumry circumstance, that seems to bid defiance 10 all human

* assimilates them in some measure to the female” By a little
farther acceleration in the process, the double moult would be
‘completely lost.*

Some malo birds, as before stated, become more brightly
coloured in the spring, not by a vernal moult, but cither by an
actual chango of colour in the feathers, or by their obscurely-
colonred deciduary margins being shed. Changes of colour thus
caused may last for a longer or shorter time. In the Pelocanus
onocrotalus & buuummycm with lemon-coloured marks on
the breast, overspreads the whole plumage in the lprmg but
theso tints, as Mr. Sclater states,  do not last long, disappearing

“generally in about six wecks or two months after thnyhnve
“been attained.” Certain finches shed the of their
feathers in the spring, and then become brighter coloured, while
other finches undergo 1o such change. Thus the Fringilla tristis
of the United States (as well as many other American species)

% For the foregoing statements of the Horodias bubulus, M. 5. &

to partial moults, and  Allen, in *Ibis,’ 1863, p. 33.
Sa malus resaining thelr nuptial  Galius bankica, Blyth, in ‘Amux.
ylulnn‘-, seo Jordon, on bustards and Mag. of Nat. Hist” vol. i. 1848,
ad plovers, in  Birds of Indin vol. B 455 10 sl ca s luh;m.,
617, 637, 709, 7il, Also my *Variation of Animals under
Blyth in ‘ fand and Water, 1867, Domesti 1
34, On the modlting of Fars-

an interesting article by ),
Dr.W. lhnhl)l ¢ Archives Neéerlan- on the munlﬂng af the Anatide,
Ill-,' tom. vi. lB‘Il. Ou the Vidus, with quotations from and
Sk vol. fil. 1861, p. 138, On Montagn. Ao Y.mu, “Hist. of
the ‘Drongo-shrikes, Jerdon, ibid. British Birds, vol. iil
N ‘moult
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exhibits its bright colours only when the winter is past, whilst
exactly represents i

forehead and breast are duphyod only during tho summer in
England, whilst in Madeira these colours are retained through-
out the year."

Disglay by Male Birds of their PIumagc—Onummh of all
inds, whether
displayed by the males, and apparently servo fo mn., attract,
or fascinate the females. But the males will sometimes
m.- ornaments, when not in the presence of the females, as
ionally oceurs with grouse at their balz-places, and as may
hemhmiwlththepeuock 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-
alse who havo closely attended o the habit of bird, whothes
in a stato of nature or under confinement, are nanimously of
sy tia s s tak Qelight 1 didp iying. foate beanty.
Audubon frequently speaks of tho malo s endeavouring in
varions ways to charm the female. Mr. Gould, after describing
some peculiarities in a male humming-bird, suys hohas no doubt

mal
M. Bartlett at the Zoological Gardens, expressed himself to me
in the strongest terms to the same effect.

, Yt must bo o grand sight in the foresta of Tndin “to come

bluo wattles, makes o superb, though to our eyes, grotesque

* On the pelican, see Sclater, in 1863, p. 230,
“Proo, Zacl, Soat 1608, b, 55, . S sl *Orasmental Poultry,’
inches, see A E. 8, Dixon, 1848, p. 8.

On
el Iukin, ux.
E Vernon Harcourt, * Ibis,’ vo
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appearance.  Similar facts have already been given with respect
to grouse of various kinds. Turning to another Order. The
malo Fupicola eroeea (fig. 50) is one of the most beautiful birds
in the world, being of o splendid orange, with some of the
feathers curiously truncated and plumose. The female is brown-
ish-green, shaded with red, and has o much smaller crest. Sir
R. Schomburgk has described their courtship; he found one

SN
nmgmm('r W. Wood).

of their meeting-places where ten males and two females were
present. The space was from four to five foct in diameter, and
to havo been cleared of overy blade of grass and
smoothed s if by human hands. A malo “ was capering, to the
* apparent delight of several others. Now spreading its wings,
“throwing up its head, or opening its tail like a m, now
“ strutting about with & bopping gait until tired, when it

© The Complete Work of
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"phbbdmhndofnma,mdmmhylmhm Thus
“ three of them successively took the ficld, and then, with self-
“ approbation, withdrew to rest” The Indians, in order to
obtain their skins, wait at one of the meeting-places till the
budammlympgudmdm and then are able to kill
their arrows four or five males, one after the
oﬂxar," With birds of paradise a dozen cr more full-plumaged
males congrogato 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 filled with
waving plumes. When thus engaged, they become 5o absorbed.
that a skilful archer may shoot mdy the whole party. Thm
birds, when kept in in the Mala;
uﬂmmmmmmmmh&mm am

spreading them out, cxamining them, and removing every speck
HOEE TR e il ot meveeal paia i, did it St
I female®

Bavo myset son, obliquelytowards the femal o whishevar sida
surface may

be displayed before her® They likewise turn their beautifal
i Bartlott

tails tail-coverts a little ide. M.

Tas observed & male Polyplectron (fig. 51) in the act of court-
ship, and ovD me & in tho sttitude
then assumed, The tail feathers of this bird are
ornamented with besutiful ocelli, like those on the peacock’s
brnin.  Now whn (ho pscock diepays il b expande wad
ereots his ¥ to his body, for he stands in

of the female, and has to shew off, at the same time, his ric

v “Jouraal of R. Geograph. S
oL,z 1840, p. %
¢ Amals udll-( of Nat. Hist.”
vol. xiil. 1854, p. 1371 ulso Wallace,
ibid. vol. xx. 1897, p. 12, and “The by i
Maley Ariipaagt oL s et 5
252, Also as quoted
by Brehum, “Thierleben,’ B. . 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 he raises the
feathers of the body, though not the wing itself, on the side

gt Polyplectron chinquis, male (T. W. Wood).
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which is opposite to the female, and which would otherwise be
concealed, 50 that nearly all the beautifully spotted feathers are
exhibited at the same time.

are also elegantly marked with oblique stripes and rows of spots
of a dark colour, like those on the skin of a tiger and leopard
combined. These beautiful ornaments are hidden until the male
shews himself off beforo the fomale, He hen erects his tail, and
expands his wing-feathers into a great, almost gzl ciwsiax

fan or shield, which is carried in front of tho body.
ead are held on one side, so that they are mﬂnledlrydu

The ocelli on the wing-f lhmmwundurfn]ol’uooh forthey
are so shaded thlt.uthsDnlm of Argyll remarks,*

 spocimen in tho British Museum, which is mounted with the
wings trailing ,!wuhomnrgluﬂy
da.ppulnlod,furthaomﬂllppuud or even concave. But
Mr. Goul unzhnwm-,mhnwdm
fmthmulml.h: position in which they wonld naturally be
displayed, and now, from shining on them from above,

socket. 1
all havo cxprossed fhei admiraton . tho porfct hading. i !
oy well be nsked, could such artistically shaded ornaments

. havo been formed by means of sexual selection? But it will bo

coloured,
'andarlnL They are of a soft brown tint with numercus dark
* *The Reiga of Law, 1867 p. 203,
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wmhdwhmhwnmdmmthmbhckdm'mll

dark zone. But the chief ornament is a space
parallel to the dark-blue shaft, !‘hlchlnﬂnthmfnm-lm
second feather lying within the true feather. This inner part is
coloured of a lighter chesnut. and is thickly dotted with minute

B2, 8 vew of male Argus phessnt,wihiles dialayin bersth el
- uua-uu-mﬂ:a w;‘:“'r W. We

® The Corr




displayed, together with
ccdaey albes; whes Uy 400 Bl argerad Gacthis o
as to form the great fan or shield.
Tho caso of tho male Argus pheasant s eminently interesting,
because it affords good evidenco that the most refined beauty may
servoas a sexual charm, and for 10 othor purposs. Wo must con-

clegant patters. Many willdeclare that it v utterly jneredito
that a femalo bird should be able fo appreciate fine shading and
exquisito patterns. It is undoubtedly s marvellous fact that she
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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 we 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 the same
species; but in this case, the advantage gained would have been

the same, namely, success in charming the female. Nevertheless

‘We will now turn to male birds which are not ornamented in
any high degree, but which nevertheless display during their
are in some respects more curious than the , and have
been but little noticed. I owe the following facts o Mr. Weir,
who has long kept confined birds of many kinds, ineluding all the
British iden and i b

from a large body of valuable notes kindly sent me by him. The
bullfinch makes his advances in front of the female, and then
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Most of the British Buntings are plain coloured birds; but in
the spring tho feathers on the head of tho malo reed-bunting

spicuous oval spots of white” This species, when courting the
fomale, slightly spreads out and vibrates these parti-coloured
tail-coverts in a very uliar manner. The male Amadina
Lathami behaves very szamntlynhihﬂns before the

his brilliantly spotted breast, searlet ump,

bulbul (Pyenonofus hemorrhous) bas its under tail-coverts of a
crimson colour, and {hese, it might be thought, could never be

¥
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me by Mr. Weir, very difforently: the male, Wl
bfore the female, lowers his head almost to the ground,
out and raiscs his tail, and half expands his wings.
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sun.
Sufficient facts have now been given to show with
male birds di ir various charms, and this the;
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same display
appears that actions, at first perhaps intentional, have become
instinctive, If 50, we ought mot to aceuso birds of conscious
vanity; yet when wo see a peacock strutting about, with ex-
panded and quivering tail-feathers, he seems the very emblem
of pride and vanity.

" For the deseription of thess p. 417.
birds, ses Gould's ¢
Birds of Australia,’ vol. i 1865,

@ The Comnlete Work ¢
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swiftness. Tho “unwieldy size™ of the secondary wing-feathers
of the malo Argus pheasant aro said “ almost entirely to deprive
““{he bird of ight Tho fine plumes of male birds of paradine
troublo them during a high wind. The cxtremely long fail-
feathers of the male widow-birds (Vidua) of Southern Africa
render “their flight heavy;” but as soon as these are cast off

bo the case. the bright cloursof many mal birds cannot
mmmmm jem conspicuous {o their enemios of all kinds.
Hence, 08

'ﬂﬂloﬂermusyhulﬂmmdvemrflmk,udulmk
“always strikes where he holds, when once he has seized his foe,

* 0a the Commetoriy e Living,  widow by Barrows Travle 1a
staae's -hp-uunn to the hmhﬂ, Africa,’ vol. & p. and * Ibis,”
1863, p. 66. Ou th Phessat, vl il 1861, 1. Fists M. Goud,

. of male birds,* Hand

a
il. xiv. p 167. On ‘of Australie? vol. 1

S ook B
Paradan Lo, quoted by Besh, 1865, pp. 210, 467,
“Thiericbens B i 5. 35, On the

rwin Online
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“ ho has him entirely in his power. Even supposing that
“ hird is not killed, the loss of blood suffered bymundnbhd.

ornament
birds in this way; mamwmeyu,mumyomum
black Spanish cock 8 much enhanced by ‘hite face and
crimson comb; e splendid
watles of the male Tragopan pheasant,
mm.mmmmmo.bmqnmnmm

important than success in battle.,

CHAPTER XIV.
Brrps—continued.
Choi rted the female—Len; f irtship—Unpaired Hrdn—
T o o
shewn by the female for ylrﬁ icular males—Variability of blr(h— aria.
tions sometimes abrupt—Laws of variation—Formation of ocelli—
Gradations of character—Case of Peacock, Argus pheasant, and Urosticte.
Wk tho sexes differ in beauty, or in the power of singing, or
in producing what I have called instrumental music, it is almost
invariably the male who surpasses the female. These gt
as wo bave just seen, are evidently of high importance to the
mal

s

way,
Hence we may conclude, that it is the object of the male to induce
tho femalo to pair with him, and for this purpose he tries o ex-
cite or charm her in varions ways; and this is the opinion of all
those who have carefully studied the habits of living birds. But
there remains a question which has an all-important bearing on
sexual selection, namely, does every male of the same species
umhlndlth’u“hﬂlemﬂn equally? Or does she exerta choice,
and prefer certain males? This latter question can bo answered.
in the affirmative by much direct and indirect evidence. It isfar
# Tegetmeler, * The Poultry Book,' 1866, p. 139,
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‘more difficult to decide what qualities determine the choice of the
females; but here again we have some direct and indirect evi-
attractions

dence that it i3 to & large extent the external of the
male; though no doubt his vigour, courage, ‘mental
qualities come into play. We will begin with the indirect evidence,
Length of Courtship.—The a which
both sexes of certain birds meet day after day at an appointed
probably depends partly on ip g & pro-

May. As many as forty moro birds con-
gregate at the leks; and the samo place is often frequented
during ive years. The lek of tho capercailzio lasts from

dsnces™ of the Titrao phasianelius
“last for a month or more” Other kinds of grouse, both in
orth America Siberia,! follow nearly the same
habita. The fowlers discover the hillocks where the ruffs con-

successive years; here they may bo seen runniag sbout
largo rats,” puffing out their feathers, flapping
their wings, and uttering the strangest cries.

! Nordmau describes (* Bull. Soc.
Imp. des Nat. Moscou," 1861, tom,
balzen of Tetrao

xxsiv. p. 264) the of Te
in Amur Lawd. He
e mumber of biris
assembled at above a hundred, not
the females, which lie hid
ia the surrounding by The
bt stterd difer from thos of

of the wbove named grouse soe
Brehm, *Thierlsben,’ B. iv. 5. 8503
also. o) !
Sweden,’ 1867, pp. 19, 78,
son, * Fausa Bor. Americ
P

irds of
Richard-
! B

2ot Walacw 15+ Ansals and Mage
of Nat. Hist"vol. xx. 1857, p. 415
On the saipe, Lloyd, ibid. p. 231,
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Some o{ the lbwl bndl,—lh:dblnkmk. up-uilﬁ.

hbnl'nd,‘ polynmiﬁ. WiﬁMHlﬁltmithnbm
thought that tho stronger males would simply have driven away
of as

the weaker, and then at once havo taken possession
possiblo; but if it be indispensablo for the male to
excito or please tho fomale, we can length of the

with scrub, “a din which completely astonished” ; on
crawling onwards he beheld h his amazement about one hun-
fifty of the " in order of

chatteri) fight bmwlud

in flocks, chatt n[,nmtm- ting, bustling

about the trees, hnhlﬁlrmmdonﬂywnlﬁug'::

mbhd.umo{ﬁhohlgbmw Shortly after the

meeting they all separated, and were then observed by Mr. Fox.

Andnthauhbup(udfurmm In any district in which

ntped-do-mnhtmhnnumhu,nutmbh

cannot, of course, be held, and the same species may have

by Mr. T. W, Wood in

3;'.'.’,‘:3. ,:u.l Im. ul.m"l' »m“

book to the Birds .u-uu.-.u.n.ln.,.m
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difforent hubits in different countries. For instance, T have
heard of only one instance, from Mr. Wedderburn, of a rogalar
assemblago of black game in Scotland, yet these assemblages
are 50 well known in Germany and Scandinavi that they have

special names.
Unpaired Birds—From the facts now given, we may conclude
that the courtship of birds, belonging to widely different groups,
8 often a prolonged, delicate, and troublesomo affair, Thero is
even reason to suspect, improbable ns this will a first appear,
that somo males and females of the same species, inhabiting the
same district, do not always pleaso each other, and consequently
domot pair. ‘Many accounts have been published of either the
male or female of & pair having been shot, and quickly replaced
by another. ‘This has been observed more froquently with the
magpie than with any other bird, owing perhaps to its conspic-
nous appearance and nest, The illustrious Jenner states that
in ire ono of & pair was daily shot 10 less than soven
times successively, “but all to no purpose, for the remaining
“ magpie soon found another mate”; and the last pair reared
their young. A new partner is generally found on the succeed-
ing day; but Mr. Thompson gives the case of one being replaced
on the evening of the same day. Even after the eggsaro hatched,
if one of thoold birds is destroyed a mate will often be found; this
after an interval of two days, in a case recently observed

by one of Sir J. Lubbock's * "The
is

than females; and that in the above cases, as well as in many
others which could be given, the males alone had been killed.
This apparently holds good in some instances, for the game-
koepers

10 tho sitting fomales. Macgillivray, however, gives, on the

ity of an excellent observer, an instance of three magpies
successively killed on the same nest, which were all females; and
aother caso of six magpies successively killed whilst sitting on
the same eggs, which renders it probable that most of them ware
females ; though, as I hear from Mr. Fox, the male will sit on the
¢ggs when the fomalo is killed.

Sir J. Lubbock's gamekeeper has repeatedly shot, but how
aften ho could not say, one of & pair of jvys (Garrulus glandarius),
*0n ; in Phil.  p. 570, in * Anoals asd
M-m ﬁ. ; Biag o et viil, 1842,
diveay, ‘Hist. British Birds vol. . p. 494,

® The Comg Nork win Online.
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and has never failed shortly afterwards to find the survivor
re-matched.  Mr. Fox, Mr. F. Bond, and others have shot one of

lglhhnlnudbylpir. These birds aro rathor common; but
the peregrine-falcon (Falco peregrinus) is rare, yet Mr. Thompson
states that in Ireland * if cither an old male or female be killed
“in the breeding-season (not an uncommon circumstance),
« another mate s found within ® very few days, so that the
“ gyries, notwithstanding such casualties, are sure to turn out
 thet complamant ofyoung.” Mr. Jeuner Weit hg kaows the
same thing with the peregrine-fulcons at Beachy Head. The
sam obwerer informs o that throe kestrels ( Paleo tumunela),
all. males, wers killed one sfter tho other whilst attending the
same nest; tvod'thuﬂmmmtumphmga but tho third
was in the plumage of the previous year. Even with the rare
ok agle (g iyl Mr. Birkbeck was assured by a
orthy gamekeeper in Scotland, that if one is killed, another
ix s, Kound. B0 with the whils,owl. (Striz_flammea), * the
“ survivor readily found s mate, and tho mischief went on."
White of Selborne, who gives the case of tho owl, adds that
ho knew & man, who from believing that partridges when paired
were disturbed by the males fighting, used to shoot them; and
though ho had widowed the same l‘sml.leuven!hmu she
always soon found a Thi
the sparrows, which deprived the house-martins of their nests,
to be shot; but the one which was left, “be it cock or hen,
 presently procured a mate, and so for several times following.*
1 could add \! to the chaffine
and redstart, w:mwmmmmmmmm
w the female

generally come dowed
S el bt Tl e o e
on the suthority of this ssme observer ; one of a pair of starlings
(Bt ewgrks) wa sl i the morsing; by 00m e

; this was again shot, but befdro night the pair
was eomplah 50 that the disconsolate widow or widower was
thrico consoled during the same day. Mr. Engleheart also
informs me that he used during several years to shoot one of &
pair of stalings which built in a Hole in & house a¢ Blackboatht
but the loss was always immediately ropaired. During ope

Darwin Onli




Caar, XIV Unpaired Birds. 409

season he kept an account, and found that he had shot thirty-five
birds from the same nest; these consisted of both males and
females, but in what proportion he could not sy : neverthalss,
after all this destruction, a brood was
i 666 Wl sk s tion. Taoe b 1 that thare ars
birds enough, ready to replace immediately a lost mato of either
Magpics, jays, carrion-crows, partridges, and some other
birds, aro always soon during the spring in pairs, and nover by
fhemadelves; s these offer st st sight the Taoat perplering
cases. Bt birds of the same scx, althongh of course mot fruly
paired, small partics, as is known
10 bo the case with and partridges. ~Birds aiso sometimes
live in triplets, as has been observed with starlings, carrion-crows,
parrots, and partridges. With partridges two females have been
kmown to live with one male, and two males with one female.
In all such cases it s probable that the union would be easily

may
pouring forth their love-song long after tho proper time, shew-
ing that they have cither lost or nover guined & mate. ‘Death
from accident or disense of one of & pair, would leave tho other
free and singlo; and there is reason to beliove that female birds
during the breeding-season aro especially liablo to prematurs
death.’ Again, birds which have had their nests destroyed, or
burren pairs, or retarded individuals, would easily be induced to
desert their mates, and would probably be glad fo tako what
shio they could of the leasuresand dutis of rering ofspring

although not their own.”

contingencies as these probably

expluia mostofth omgmng € hte? Nevertheless, it is 8 strange

e 0 the
iompson, * at. s m.L of lnlud,
Bhd.s. vol. 1. 1849, p. 58, On owls,

jws, and partridges, see Whi
et it of Selbognes it of
1 . 2

during [ty
Sk Whito (- Nat. Hist. of Sel-
borme! 1825, vol. & p. 140) on the
existence, early in the season, of
small coveys of male ges, of
which fct 1 have L-rdpﬂ:oau ‘-
retarded

Gk & the gumsctin in
sta rative organs
Setaln birks, '+ PhA. Transact:

% Tha Comt

1604, 1o segard to birs living in
triplets, T owe to Mr. Jenner Weir
the castof the starlings snd i
and to Mr. Fox, of partri
crows, see the + Feldy 1 ms,
p. 415. On various male
singing after the proper p'r(ud,
v. L. Jenyns, *Observations in
Natural Hitory, 1840, p. 7.
ven oo Tine b 1
given (The Times’ Aug. )
by the Rev, F. 0. Morns, on the
-nmmy of the Hm and Rn. 0.
tar, "

iy fiknd & Naws sttt s,
“with five young ones on it. He
“took four und killed them, but
wings clipped as
“a decoy to destroy the old cnes by.
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fact that within the ssmo district, during the height of the
breoding-season, thero should be so many males and females
always ready to Tepair the loss of & mated bird. Why do not
such spare birds immediately pair together? Have we not somo
reason to suspeot, and the suspicion has occurred to Mr. Jenner
‘Weir, that as the courtship of birds appears to bo in many cases
prolonged and_ tedious, 8o it occasionally happens that certain
‘males and females do not succeed during the proper season, in
exciting each other’s love, and consequently do 1ot pair? This
suspicion will appear somewhat less improbable after we have
seen what strong antipathies and preferences female birds
occasionally evinco towards particular males.

Mental, Qualities of Birds, and their Taste for the Beautiful.—
Before wo furthor discuss the question whether the femalcs
salect the moro attractive males or accept the first whom they
may encounter, it will bo advisable briefly to consider the
mental powers of birds. Their reason is gencrally, and perhaps
Justly, a8 low ; yot somo facts could be given® leading to
an opposite conclusion. Low powers of reasoning, however, are
compatible, a8 wo sco with mankind, with. strong affeotions,

acute perception, and a taste for the beautifal; and it is with
Siese i cunitios ity ach ba pouscemod | 16t bass
been said that parrots becomo 8o deeply attached to each other
that when one dies the other pines for a long time; but Mr.
Jenner Weir thinks that with most birds the strength of their
affction haa been mrich exaggerated. Neverthaloss when oneof a
pair in a stat shot, has been h
for days afterwards uttering o plaintive call; and Mr. St. John
gives various facts proving the attachment of mated birds®

“They were both shot next day, in
“ the act of foeding the young one,

Charitable ndividuals on the ame
errand of mercy. On
killed ; the other he llm shot,
““but mnhl
* came on

ike fruitless
lm‘lehted to Prof. Newton
Nowing

Travels of a

for

he Compl

1870, p. 278. Speaking of Japanese
out-inkches in coninemant he sayes
“lnstead of the more yielding fruit

“of the yow, which is the ususl
“food of the nut-hateh of Japan, at
“one time [ substitated hard hazel-
“nuts. As ti
440 crack them, he placed

by ane i s wter-glas endx\tlv
“with thu notion ti
“in tim e d
ing. peent of tutdlligwmes; oa 1
“part of these birds.”

i ¢A Tour in Satherlandehie?
1849, p. 185 Dr. Buller
s (Birds of New 7..1....1, 1872,

a

rss) t ry was
et sed the ol ekt o
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Nir. Bmmtnhh-"thnmchmnmnldnhdlhhanw
‘mandarin Teal had been stolen, the duck remained

though sedulously courted by another mandarin drak, whod-
played boro her al his charms. After an interval of threo

neognhad
starlings, a8 we have seen, may be consoled thrice in the same
day for tho loss of their mates. Pigeons have such excellent
Tocal memorics, that they have been known to return to their
former he om-mermmunnlo! nine months, yet, as I hear
Mr. Harrison Weir, if a pair which naturally would Nmn.n
mlhd for life be lepnu'ad for & few weeks di the wint
afterwards matched with other birds, the twa,wbnu bmnght
hlv\hcrnpm rarely, if ever, recognise
Birds sometimes exhibit benevolent led.mp ﬁuy feed
thadnnwdymgunumo(mmm\mﬂhupuhp
ought to bo considered as a mistaken instinct. They will feed,
s shewn in an carlier part of this work, adult birds of their own
species which have become blind. Mr. Buxton gives a curions
account of a parrot which took care of s frost-bitten and erippled
bird of a distinot species, cleansed her feathers, and defended her
ﬁumthalthnho{mothﬂ-mwhw roamed freely about
his garden. Tt is n still more curious fact that these birds

nmbcr of mooking-thrushes (xmu po(yylollul) m.m all the
year round in Louisiana, whilst others migrato to the Eastern
States; theso latter, on their return, are i tlywxud.,
and :lwly! -!hckul, by their southern brethren. Birds under
confinement distinguish different persons, as is proved by the
strong and permanent antipathy or  alietion WAL they shew,
without any apparent cause, towards certain individuals, T

“moped, refused her food, and died ¥ yAsimiiiios of Pzt
“'m few South :c’.; £ Nat. Hak: Nov. 1868

of ll. t.! Nov, »
Wales, vol. i. uu, » i 381,
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have heard of mumerous instancos with jays, partridges, canaries,
and especially bullinches. Mr. Hussey hudmn’bedlnlwv
» manner a tamed
ts likes and dislikes were very strong. This bird scemed
L fondolpyoolo\zﬂ.lndmmgo'notmpmnld be put on
« without catching his attention” Mr. Howitt has duﬂnbed
the habits of some ducks (recently descended from wild birds),
which, at the approach of a strange dog or cat, would rush
headlong into the water, and exhanst themselvesin their attempts
to esoape; but they know Mr. Hewmlowndognnduhwwuﬂ.
that they would lio down and bask in the sun closo to them.
They always moved away from & strange man, and so they
would from the lady who attended them, if she made any great
change in her dress. Audubon relates that he reared and tamed
nwddmkqwhichﬂ'mnnlm{mmmylmgadag,
this bird the woods, and some days afterwards
Andubm o e thongbt, a wild turkey, and made his dog
chase it; but to his astonishment, the bird did not run away,
and the dog, when he came up, did not attack the bird, for they
mutnally recognised each other as old friends.*

Mr. Jenner Weir is convinced that birds pay partioular atten-
tion to the colours of other birds, sometimes out of jealonsy, and
‘sometimes s o sign of kinship. Thus ho turned a reed-bunting
(Emberiza achenicutud), ol ad aoqaire fa black headdrase
into his aviary, and the new-comer was not noticed by any bird,

except by a bullfinch, which is likewise black-headed.
bullfineh was a very quiet bird, and had never before quarrelled
with any of its comrades, including another reed-bunting, which
had not s yet become black-headed : but the reed-bunting with
4 black head was s0 unmercifully treated, that it lad to be
Temoved. Spiza cyanca, during the breeding-scason, is of a bright
blue colour; and though generally peaceable, it attacked 5. ciris,

robin, a8 it fiercely attacked all the birds in his aviary with any
rudmumr ‘plumage, but no other kinds; it actually killed &
rod-breasted crossbill, and nearly killed @ goldfinch. On the
other hand, ho has observed that some birds, when first intro-
duced, fly fowards the species which resemblo them most in
colour, and settle by their sides.
As male birds display their fine plumage and other ornaments
% ¢The Zoologist,’ 1847~1 39. Andnbon on the wild turkey,
1602 MR o Biography,” vol. i LLrd u.
M Hewitt on wild ducks, ‘Journal 0. lh- mm:lll;-&hm
of Horticulture) Jan. 13, 1883, p. 1

® The Compl
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with so much caro beforo the females, it is obviously probable
that these approciate the beauty of their suitors, It is, however,
difficult to obtain direct evidence of their capacity to appreciate
beauty. When birds gaze at themselves in a looki (of

ich many instanoes have boen recarded) we caumot feel sure
that it is not from jealousy of a supposed rival, though this is not
the canclusion of some observers.  Inother cases it is difficult to
di n mere curiosity and admiration. Itis per-
haps the former feoling which, s stated by Lord Lilford, " attracts

Tuf towards any bright object, o that, in the Tonian Islands,
“ it will dart down to  bright-coloured handkerchief, regardless
“ of repeated shots.” The common lark s drawn down from the
sky, and is caught in Jargo numbers, by & small mirror made to
o Dhmgnis . Rra

the

“ that the feather stands out beyond the surfice.” Tho best
evidence, howover, of a tasto for the beautiful is afforded by the
three genera of Australian bower-birds already mentioned. Their
owers (sce fig. 46, . 852), where tho sexes congregato and play
strango antics, are variously

us i, that they are decorated by the sovoral species in s difforent
‘manner, The Satin bower-bird collects gaily-coloured arti
such as the biue tail-feathers of parrakeots, bleached bones and
shells, which it sticks botween the twigs, or arrangos at the
entrance. Mr. Gould found in one bower a neatly-worked stone
tomabawk and a slip of blue cotton, evidently procured from a
native encampment. These objects are continually re-arranged,
and carried about by the birds whilst at play. The bower of
the Spotted bower-bird “is beautifully lined with tall grasses, so
“ disposed that the heads nearly meot, and tho decorations aro
“ very profuse” Round stones are used to keep the grass-stems
in their proper places, and to make divergent paths loading to
the bower. Tho stones and shells aro often brought from a
great distance. The Regent bird, as described by Mr. Ramsay,
omaments its short bower with bleached land-shells belonging o
five or six spocies, and with “ berries of various colours, blue, red,
“and black, which give it when fresh, a very protty appoarance.

% The  Ibis,’ vol. ii. 1860, p. 344,

® The Corne nelbe Darnin Baline
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“ Besides theso there were several newly-picked leaves and

bird- i
“ covered;” and the taste, as wo see, of the several species
certainly differs."*

Pnfmjw particular Ildabylhhd-.—mving made
and taste of
de.l,lmll gl“lllthﬂﬁmhw'nhm,wmhurmuu

for

accounted for by solitary birds not one of
species o pair with. With other birds, ss M. Jenner Weir has
reason to believe, hybrids are sometimes t of the casual

remarks do not apply to the many recorded instances of tamed
or domestio birds, belonging fo distinct species, which have
with

b rds, Gor

tion to “Trochili '1

On the it
mmmmquuu.'

P9
W {Zosiogwt, 1853-1854, p. Jeuner W iven
3948, an -nlngnul oon with dudli of
* Waterton, ‘Essays on Nat.
Hist.' 2nd series, pp. 42 and 117.
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Crar, XIV. Preference by the Female. 4:5

ditional instances could beg“m.mdh)kv.&&])hm
remarks that “those who have kwtmludlﬂamtmnl
“geeso together, well know what unaccountable attachments
“ they aro frequently forming, and that they aro quite s likely
“to pair and rear young with individuals of a aco (species)
“ apparently the most alien to themsalves, as with their own
“ stock.”

‘The Rey. W. D. Fox informs me that he possessed at the samo
time a pair of Chinese goese (Anser cygnoides), and & common
pndnr with three geese, Themlnhkdpt quite separate,
until the Chinese gander seduced one of the common geese to
1t

“ ho appeared evidently and averse to her o
From that hour she forgot her old partuer. Winter
~m¢b,,-ndmmmm tail secmed to have

Pin

“become o convert to her blandishments, for they nested and
“pmdueadmmcrughtynnngam"

‘What the charm may have been in these several cases, beyond

mero novalty, wo caunot even conjoeture. Colour, Towever,

sometimes comes into play; for in order fo raise hybrids from

tho ikin (Fringla spinis) nd tho canary, it s much th besk

, sccording to Bechstein, to place birds of the same tint

aviary, whero there wero male linets, goldfinches, siskins,
greenfinches, chafinches, and other birds, in order to see which
she would choose; but there never was any doubt, and the
greanfinch carried the day. They paired and produced hybrid

mﬁn‘h& of the female preferring to pair with one male rather
than with another of the same species, is not so likely to excito
ention, as when this ocours, as wo havo just scen, between

species. The former can best bo observed with
domesticated or confined birds; bnt these are often pampered
by high feeding, and sometimes have their instincts vitiated fo
an extreme degree. 0’ this latter fact I could give sufficient
proofs with pigeons, and_especially with fowls, but they cannot
Le here related. Vitiated instincts may also account for some
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of the hybrid unions above mentioned; but in many of thse
cases the birds were sﬂwdhnngofxmlyovnhrgcpunﬂs,
mdthmhmnlmw that they were unnaturally
stimnlated
‘With respect to birds hllhhnfmhn,mﬁuzmdma&
obvious supposition which will ocour to every one is that the
first male whom

her mate; thus, speaking of & , ho says the hen is
followed by half-a-dozen gay suitors, who contins
strange antics, “until & marked is shewn for one.”

soon

He describes also how soveral male night-jars repeatedly plunge
through the air with astonishing rapidity, suddenly turning, and
thus making s singular noise; “but 1o sooner has the female
“mado her choice, than the other males are driven away.”
With ono of tho vultures (Catharies aura) of the United States,
parties of eight, ten, or more males and fomales assemble on
fullen logs, “ exhibiting the strongest desire to please mutually,”
and after many carosses, each malo leads off his partner on the
wing. Audubon likewise carefully observed the wild flocks of
Canada geose (Anser and gives a graphic d

of their love-untics; he says that the birds which had been
previously mated “rencwed their courtship 1s early as the
“month of January, while the others would be contending or

Turning now to domesticated lndmﬂnﬂdﬁldl.l'm
commence by giving what little I have learnt respecting the

* Audubon 40.-(&-1», ‘Biography, vol.i. pp. 191,349; vol. i. pp. 43,
275; vol. il p.
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courtahip of fowls. T have received long letters on this subject
from Hewitt and Tegetmeier, and almost an essay from
the late Mr. Brent. It will be admitted by every ono that these

, 50 well known from their published works, are
eareful and experienced observers, They do not believe that
the fomales profer cortain males on account of tho beauty of
their plumago; but some allowance must be made for the arti-
fioial stato under which theso birds have long been kept. Mr.
Tegetmeler is convinced that a game-cock, though disfigured by
being dubbed and with his hackles trimmed, would be accepted
us readily as o male rotaining all his natural ornaments, Mr.
Brent, however, admits that the beauty of the malo probably
aids in exciting tho fomale; and her acquicsoenco is necessary.
Mr. Hewitt is convinced that the union is by no means left to

breed; pigeons

all the highly improved breeds® Mr. Harrison Weir

has lately heard from o trustworthy observer, who keeps blue
pigeons, that these drive away all other coloured varieties, such
88 white, ed, and yellow; and from another observer, that a
fomalo dun carrier could not, after repeated trials, be matched
with a black male, but immediately paired with a dun. Again,
Mr. Togotmeior had o fomalo blue turbit that obstinately
ofused to pair with two males of the samo breed, which were

immediately accepted tho first blue dragon that

offered. As sho was & valuablo bird, she was then shut up for

¥ ¢Rareand Prize Poultry,’ 1854, Plants under Domestication,’ vol. §i
P 108,

I
* ¢The Variation of Animals and

B

2z
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‘many weeks with a silver (ie., very palo blue) malo, and at last
mated with him. Nevortheless, as a general rule, colour sppears
to have little influence on the pairing of pigeons. Mr. Teget-
‘meier, at my request, stained fome of his birds with magenta,
but they were not much noticed by the others.

Female pigeons oceasionally feel a strong antipathy towards
cortain males, without any assignable cause. Thus MM. Boitard
and Corbié, Whoso expericnce extended over forty-five years,
state: Quand une femelle éprouve de Pantipathic pour un
“ male aveo lequel on veut Paccoupler, malgré tous les feux
“ de Pamour, malgré Talpiste et lo chénevis dont on la nourrit
 pour angmenter son_ardour, malgré un emprisounement do

“six mois et méme d'un an, elle refuse constumment ses
« earesses; les avances empressées, les agacerics, los tournoie-
“ mens, les tendros roucoulemens, rien no peut lui plaire ni
“ Pémouvoir; goniée, boudeuso, blottio dans un com de s

« prison, elle wen sort gt boire et manger, ou pour re-
« pousser aveo une espéce de rage des caresses dovenues trop pres-
“ santes”® On the other hand, Mr. Harrison Weir has himself
observed, and has heard from several breeders, that a female
pieon will ecasionally take a strong fancy for a particular male,
and will desert her own mate for him, Some females, accord
ing to another experienced observer, Riedel* are ofa profligate
disposition, and prefer almost any stranger to their own mate.
Some amorous males, called by our English fanciers “ gay
birds,” are 5o successful in their gallantries, that, as Mr. H.
Weir informs me, they must be shut up on account of the
‘mischicf which they cause.

Wild turkeys in the United States, according to Audubon,
“ sometimes pay their addressos to the domesticated fmales,
“ andaro generally received by them with great pleasure.” So that
these females apparently prefor the wild o their own males®

Here i a more curious case. Sir R. Heron during many years
Kept an account of the habits of the peafowl, which he bred in
large numbers. Ho states that “ the hens have frequently great.
“ preference o & particular peacock. They were all so fond
“of an old pied cock, that one year, when ho was confined
“ though still in view, they were constantly assembled close to
“ the trellice-walls of his prison, and would ot suffer a japanned

© boitard, and Cobif, Cles 2 (Die Tuibensuchiy 1834 5. 8
i 5 ¢Orni*hological By 7]

tom. ii. 1850, p. 296) has himself Dr. Bryant, in ¢ Allen’s Mammals
obsorved nearly similar facts with Birds of Florida,’ p. 44,
pigeons.
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*“ peacock to touch them. On his being let out in the autumn,
“ the oldest of the hens instantly courted him, and was success-
“ ful in her courtship. Thenext year he was shut up ina stable,
“and then the hens all courted his rival.”* This rival wasa
japanned or black-winged peacock, o our eyes a more beautiful

tenstein, who was o good observer and had excellent
opportunities of observation at the Cape of Good Hope, assured
Rudolphi that the fomale widow-bird ((Ciera progne) disowns the
omale, whan 20bbed of e long tail-ether with which b s
ornamented during the breeding-season. I presumo that this
observation must have been made on birds under confinement.”
Here is an analogous case; Dr. Jaeger,™ diroctor of the Zoological
Glldmx, of Vienna, mm that a male silver-pheasant, who had
boen trinmphant over all other males and was the accepted
lover of the females, had his ornamental plumage spoiled. Ho
taly supersoded by a ival, who got the upper
ind afterwards led the

It is a remarkablo fact, as lhn'lng how important colour is in
the courtship of birds, that Mir. Boardman, o well-known col-
prooeiisies i e dr el year fn the Noritern
United States, has nover in his largo cxperience scen an albino
e iAo ful ) 35k-be his: hudiovneehuniie. ot
observing many albinos belonging to soveral spocics® It can
hardly bo maintained that albinos in a stato of nature are
incapablo of broeding, as they can be aised with the greatest

Female birds not only exert o choice, but in some few cases
they court tho male, or even fight together for his
Sir R. Heron states that with peafowl, the first advances aro
always made by the female; something of the same kind takes
‘place, according to Audubon, with the older females of the wild
turkey. wmn the capercailzie, the females flit round the mnle
‘whilst he is parading at one of the places of assemblage, an
solicit his attention® We have scen that a tame wud-dnok
¢ 1Proc, ool Soe? 835, . 84 e Stallung s Mol wd Be-
The japanned peacock fs considered  ligion.’ 1869, s
by M Sainer i distine specen B s stiscment b given by n
has been named wigri- A, Laith Adams, in his * Fiel
s bot i exbickin o o~ Focwat Bambie? 1670 . 305 et
e 0 shew N.mm Josalraisiar. soscla i e v iamitny.
Rdolphi, ‘Beytrige sur Aa- re peafowl, see
hrepologie 1812, 1. 184, R. Heron, * Proc. Soe' 1635,
¢ Die Darwin'sche Theorie, und  p. 54, and the Rev. k. S. Dizon,
2x2
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soduced an unwilling pintail drake after a long courtship, Mr.

Bartlett believes that the Lophophorus, like many other nl.ﬁnu-

ceous birds, is naturally polygamous, but two females cannot be

placed in the same cage with a male, as they fight so much
. i o of i

Foaba i toodond s g ociamed and ugly female into his
aviary, and she immediately attacked another mated female so

unmercifully, thet tho Intter had to be separated. The mew
fomale did all the courtship, and was at last successfal, for she
puied with tho malo; but after a timo she me with a Just re-
tribution, for, cessing to pngmhnl,lhemnphod by the
old female, and the male then deserted his new and returned to
his old love.

Tn all ordinary cases the malo is so eager that he will accept
any female, and does not, as far as we can judge, prefor one to
the other; but, a5 wo shall hereafter see, exceptions to this rule
apparently ocour in some fow groups. With domesticated birds,
I hao hierd of nly ano case of malos shewing any preferencs
for certain females, namely, that of the domestio cock, who,

to the high nuthority of Mr. Hewitt, prefers the
younger to tho older hens. On the other hand, in effecting
hybrid unions betwoen the malo pheasant and common hens,
Mr. Howitt is convinced that the pheasant invariably prefers the
older birds. He does not appear to boin the least infiuenced by
their colour, but “is most capricious in his attachments 3
from some inexplicable cause he shews the most determined
aversion to cerfain hens, which no care on the part of the
breeder can overcome.  Mr. Hewitt informs mo that some hens
aro quite unattractivo even to the males of their own species, so
that they may bo kept with several cocks durings whole sonsn,
and not one egg out of forty or fifty will prove fertile. On the
other hand, with the Long-tailed duck (Harelda glacialis), *it
has " says M. Ekstrom, “ that certain females
“aro much moro courted than the rest. Frequently, indeed,

“ono sees an individual surrounded by six or eight amorous
“males” Whether this statement is credible, I know not; but
the native  sporismen shoot these fomales in order to stuff them

With respect o female birds feeling a preference for particular

ormamental Poultry? 1846, 3. 8. # M, Howit, qroted fa “Toge-
For the ‘urkzy.A-dnhu, he b & meiers Poultry Book,” 1866, p. 165..
For the capercailzie, Lloyd, ‘Game % Quo «.du.uoya' 's* Gume Birds
Bird of Sweden, 1887, p. 25. of Sweden,’ p. 34
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‘males, we must bear in mind that we can judge of choice being
exorted, only by analogy. If an jnhabitant of another planct
were o behold & number of young rustics at a fair courting a
pretty girl, and quarrelling about her like birds at one of their
places of assemblage, he would, by the eagerness of the wooers
10 please her and to display their finery, infer that she had the
power of choice. Now with birds, the evidence stands thus;
they have acute powers of observation, and they seem to have
somo taste for the beautifal both in colour and sound, It is
certain that the females oceasionally exhibit, from unknown
causes, the strongest antipathies and preferences for particular
males. When tho sexes differ in colour o in other ornaments
ho males wih 119 exceptions ace the toora decorated, either
&

sed\l.lously dupl:y their various ornaments, exert their voices,
and perform strange antics in the presence of the females. Even
well-armed males, who, it might be thought, would altogether
tlopand for. Suoocss on the law of battle, are in most cases highly
eir, ornaments have been acquired at the

expemsollam loss of power. In other cases ornaments have
been acquired, at the cost of increased risk from birds and
beasts of prey. With various species many individuals of both
sexes congregate at the same spot, and their courtship is & pro~
lcmgesi affair. There is even reason to suspect that the males
and females within the same district do not always succeed in

cach other and pairing.

‘What then are we to conclude from these facts and considera~
tions? Does the male parade his charms with so much pomp
and rivalry for no purpose? Are we not justified in
that the female exerts a choice, and that she receives the
addresses of the male who pleases her most ? It is not probable
that she consciously deliberates; but she is most excited or
atiracted by the most beautiful, or melodious, or gallant males.
Norneed it be supposed that the female studies each stripe or
of colour ; that the peahen, for instance, admires each detail in the
gorgeous train of the peacock—she is probably struck only by
the general offect. Nevertheless, after hearing how carefully the
wmale Argus pheasant displays his elegant primary wing-feathers,
and ereets his ocellated plumes in the right position for their
tall effect; or again, how the male goldfinch alternately displays
his gold-bespangled wings, we ought not to feel too sure that the
femalo does not attend {0 each doail of beauty. We can judge,

from
ours. From these various considerations we may conclude that

© The Compl Work of Charles Darwin Online
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the pairing of birds is not left to chance; but that those males,
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the fomale, are under accepted. _If this

be , thers is not much difficulty in understanding how

male birds have gradually their ornamental characters.
‘present nal as

modifications might in the course of time be augmented to
almost any extent, compatible with the existenco of the species.
Variability of Birds, nmi especially (y their bmm Sexual
for

theworkolldaotwn. Thlt domatluted hnd.llmvuvlnd
greatly, their variations being inherited, is certain. That birds
in llhbolllhln have been modified into distinet races is

admitted® Variations may bo dlvfded into
hro classes ; those which appear to our
taneously, and those which are directly related to the surrounding
aondlhnns, 50 that all or nearly all the individuals of the same
species are similarly modifi Cases of thoe latter kind have
recently been observed with care by Mr. J. A. Allen,* who shews

" Amnﬂnllubr Bhum- (‘Ibis,"
1880, p. 207), the

difficult to account for the dull or
vl ii. dark tints of almost all the specles
indubitable

breed in Europe, besides sixty forms,
yhich are froquently reginind =

species. S0 aga
tican forma which uaill lnely were

amed as distinct species, are now
e ol rces.

mlunhrodh

Parias s 40 a.,..,.;';‘s‘ﬁ
lorida,’ u‘ rnit
connaissance of Kansss, &c. Not-

withstanding the Ilﬂn-uwf cli-
mate on the colours of birds, it is

) The Compl Work

Y green grass,
would bo equall dnager,
many brilliant and _conspicuously
coloured _species are common. T
have sometimes speculsted whother
the provailing dull tints of the
soeyia e tbevssmel sosi
Ton o brighs Soteess by (e s
inhabiting them.
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t.hntmﬂmuniudshfumuyrpmuothldngndmﬂybmma
‘more lﬂ\m‘y oolnllnd in and more
lighty coloured pmeeedmgwmtwnrdln!hslndphiunl‘dn
terior. Both sexes scem generally to b afiected in & like
mmr.htmnmmmmmmolhm This
result is not incompatible with the belief that the colours of
birds are mainly due to the accumulation of successive varia-
tions through sexual solection; for even after the sexes have
been greatly tiated, climate might produce an equal
effect on both sexes, or a greater effect on one sex than ou the
other, owing to some constitutional difference,
Individual differences between the members of the same

species
nature. Sudden and strongly marked varistions are rare; it is
also doubtful whether if beneficial they would ofen ba proscrved
through selection and transmitted generations >
araolom, 1t 1oy b wiaths while 1. give the few cases which
T have been able to collect, relating chiefly to colour,—simple
albinism and mel being excluded. Mr. Gould is well
Xnown o aduib the exisience of few vasitios o ho astoums

from ench other in tho colouring of the tail —*some having the
“ whole of the feathers blue, while others have the eight central
“ones tipped with beautiful green” 1t does not appear that
intermediato gradations have been observed in this or the

cases. In the males alone of%one of the Australian
parrakeots & ho thighs in some are scarlely in others gras-
“green” In auother of the same country *some
“ individuals have the band across the wing-coverts bright-

 <Origin of ! ffth edit. valued individuals of each breed,
1869, p. 104. 1‘:.‘.; shways per-  without any atestion on his part
and strongly- to modify the characters of the

BB vt o s et o
article in the *North Bri

rough
uatural seloction, and that the pre-

servation of even highly-beneficial

would depend to a certain

extent on chance. I had also fully

the importance of mere

ividual differences, and this led

me tofsst 0 irongly an the im-

Bertanen of that un form

selection »; ‘man, which folows
e e preservation of th: mos

ro
than, any other Review, I did aot
see_how grea chances were

tions, whether slight or strongly
pronouced, occurring only in sigle
indivic

i
* Iatroduct. to the Trochilids,
p- 102
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“ yellow, whilo in others the same part is tinged with red"™
In the United States some few of tho males of the Scarlet Tanager
(Tanagra rubra) have “a besutiful transverse band of glowing
“red on the smaller wing-coverts;”® bn!t?ﬁ: ‘variation seems

to bo somewhat rare, so that its ation through sexual
selection would follow only under wnusually favourablo ciream-
stances. In Bengal tho Honoy is cristata) hus

The following case is in some respects more
‘pied variety of the nven, with the head, breast, al
p\molthe'hg: tail-feathers white, is confined to the
‘eroe Islands. It is not very rare there, for Graba saw during
huvmﬁhmd&hthmhvmglpeemns Although the
characters thv-rxetgmm:qmwmmhnt,yanhnbem
named by several distinguished ornithologists as a distinet
The fact of mmahm being pursued and persecuted
with much clamour by the other ravens of the island was the

specifieally distinct; but this is now known to be an error!®
This caso seems analogous to that nfaly given of albino birds
not pd.rlng from bemg rejected by their comr

nnrthem seas a remarkablo variety of
m nomman Gummm (Uria troile) is found; and

in Feroe, one
out of every five birds, accordin; tion, presents
this variation. It is haracterised ® by a pure white ring round

be
common kind, yet intermediate gradations have never been seen;
is this surprising, for varistions which appear mddmly,
often, as I have elsewhere shewn,” transmitted either unalf
ornot ab all. We thus see that two distinet forms of the -m
species may co-exist in the same district, and we cannot doubt

" Gould, * Handbook to Birds of F-n, nw,-.sl-u M 3

Australia,’ vol. ii. pp. 32 and 68. * Hist itish Birds,’

it STty e g el 0
o 389, « "

mf]-ﬂ:"‘md‘hm’ﬂl livray, ibid, vol. v. p., 327,

p. 108; acd Mr. Blyﬁ,h‘l.nm{ @ Variation
and w.m, 1808, Plants unier Domestication,” vol.
rldt Reise nach p. 02, )
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that if the one had possessed any advantage over the other, it
would soon have been multiplied to the exclusion of the latter.
If, for instance, the male pied ravens, instead of being persoouted
by their had been highly attractive (like the above
pied peacock) to the black female ravens, their numbers would
have rapidly increased. And this would have been a case of
sexual selection.

With respect to the slight individual differences which are
common, in a greater or less degree, to all the members of the
same specios, wo have every reason to believe that they are by
far the most important for the work of selection. Secondary
sexual characters are eminently liable to vary, both with animals
ina state of nature and under domestication.” There is also
reason to believe, a8 wa have scen in our eighth chapter, that
variations are more apt to occur in the male than in the female
sex. All theso contingencies are highly favourable for sexual
selection. ‘Whether thus acquired are transmitied
to one sex or to both sexes, depends, as we shall see in the
following chapter, on the form of inheritance which prevails.

Itis sometimes difficult to form an opinion whether certain
slight differences botween the sexes of birds are simply the
result of variability with sexually-limited inheritance, without
the aid of sexual eolcotion, or whether they huve been augmented
through this latter process. I do not here rofer to the many
instances where the male displays splendid colours or other
ornaments, of which the f;mue partakes toa slight degree; for
th i inlydos acquired by
the male having been more or less transferred to the female. But
what are we to conclude with respect to certain birds in which,
for instance, the eyes differ slightly in colour in the two sexes?%
In some cases the eyes differ conspicuously; thus with the
storks of the genus Xenorhynchus, those of the male are blackish-
hazel, whilst those of the females are gamboge-yellow; with
wmany hornbills (Buceros), as I hear from Mr. Blyth, the males
have intense crimson eyes, and those of the fomales ara white.
Tn the Buceros bicornis, the hind margin of the casque and &
stripe on the crest of the beak are black in the male, but not so
in the female. Are we to suppose that these black marks and
the erimson colour of the eyes have been preserved or augmented
through sexual selection in the males? This is very doubtful ;

“ On these points see also * Varis-  of a Podica and Gallicrex in *Ibis,!
thn of Animals and Plants under vol. ii. 1860, p. 208; and vol. v.
Domestication,’ vol. i. p. 253; vol.ii. 1863, p. 426,
1P 73,75, “ Jerdon, *Birds of

See_alio
4 See, for instance, on the irides India, vol. i. pp. HI-345.
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for Mr. Bartlett shewed me in the Zoological Gardens that the

inside of the mouth of this Buceros is black in the male and

flesh-coloured in the female; and tlu\lr external appearance or

beauty would not bo thus affected. I observed in Chili*® that
iris in the i

can be given to these questions; but we ought to be eautious in
assuming that knobs nni various fleshy appendages cannot be
attractive to the female, when wo remember that with savage
kudmmvnﬂnuhﬂmlde{nrmmu——deeyuﬂmﬁu
faco with the flesh raised into protuberances, the septum of
the nose pierced by sticks or bones, holes in the ears and lips
stretehed widely open—are all admired as ornamental,
Whether or not unimportant differences between the sexes,

such as those just specified, have been preserved through mﬂ
solection, these differences, as well s all others, must primarily
depend on the laws of variation. On the principle of eorrelated

‘manner.
well illustrated in certain breeds of the fowl. Inall the breeds
the feathers on the neck and loins of the males are elongated,
and are called hackles; now when both sexes acquire a top-knot,

feathers, as in the males of the splendid Gold and Amherst
pheasants.
The structure of each individual feather generally causes any

“ “Zoology of the Voyage of H,M.S, Beagle,” 1841, p. 6,
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change in its colouring to be symmetrical; we see this in th

various laced, spangled, and pencilled brecds of the fowl; and
on the principle of correlation the feathers over the whole body
are often coloured in the sume manner.  Wo aro thus cnabled
ithout much trouble to rear breeds with thir plumago marked
symmetrically as in natural species. In laced and

B RSl fuwie the scionred ‘margins of the feathers are abruptly
defined; but in a mongrel raised by me from a black Spanish
cook glossed with groen, and a white game-hen, il the feathers
were greenish-black, excepting towards their extremities, which
wero yellowish-white; but between the whito extremitics and
black bases, there was on each feather a symmetrical, curved
#ono of dark-brown. Tn some instances the shaft of the feather
determines the distribution of the tints; thus with the body-
feathers of a mongrel from the samo black Spanish cock and &
silver-spangled Polish hen, the shaft, together with a narrow
space on each side, was greenish-black, and this was surrounded
by o rogular zone of dark-brown, edged with brownish-white.
In these cases wo have feathers symmetrically shaded, like those

the common

with the wing-bars symmetrically zoned with threo lmght

shades, instead of being simply black on a slaty-blue ground, as
in the parent-specics.

In many groups of birds the plumage is differently coloured

in tho several species, yet certain spots, marks, or stripes are

i the

pigeon, which usually retain the two wing-bars, though they
may be coloured red, yellow, white, black, or blue, the rest of the
plumage being of some wholly different tint. Here is & more
curious casc, in which certain marks are retained, though
coloured in & manner almost exactly the opposite of what is
matural; tho aboriginal pigeon has a blue tail, with the terminal
halves of the outer webs of the two outer tail feathers white; now
there is a sub-variety having a white instead of a blue tail, with
precisely that part black which is white in the parent-species.”
tion and Variability of the Ocelli or eye-like Spots on the
Flumage of Birds.—As 10 ornaments ave more beantiful than the
ocalli on the feathers of various birds, on tho hairy coats of some
mammals, on the scales of roptiles and fishes, on the skin of
n the wings of many Lepid and other inseots,
deservo to be especially noticed. An ocellus consists of &
spot within a ring of another colour, like the pupil within the
4" Bechstein, ‘ Natu chiente Deutschlunds,” B. iv. 1795, 5. 31, on a
reb-variety of he Monch pigeon.
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i ut thecuntal apot i ot suounded by additiona exn-

ili anm of the peacock-
butterfly (Vanessa). Mr. Trimen has given me a description of
« 8. African moth (Gyananis ssis), allied to our Emperor moth,
in which a magnificent ocellus occupies nearly the wholo surface
of each hinder wing; it consists of a black centre, including a

¥
ochre-yellow, black, ochre-yellow, pink, white, pink, brown, and
whitish zones, ~Although we fo not know the steps by which
these wonderfully beautiful and complex ornatents have been
developed, the process has probably been a simple one, at least
with insects;; for, as Mr. Trimen writes to me, * nb characters of
“ mere marking or coloration are so unstable in the Lepi

“as the ooelli, both in number and size.” Mr. Wallace, who
first called my attention to this subjoct, shewed me a series of
specimens of our common meadow-brown butterfly ( Hipparchia
janira) exhibiting numerous gradations from a simplo minute
black spot to an clogantiy-shaded ocellus. In a S. African
butterfly (Cyllo leda, Linn.), belonging to the same family, the
ocelli are even still more variable. In some specimens (A, fig. 58)
Jargo spacen on the upper suxfacs of the wings rs clourel
black, and includo irregular white marks; and from this state
u completo gradation can be traced into a tolerably

ocellus (A"); and this results from the contraction of the irregular
blotches of colour. In another series of specimens a gradation
can be followed from excessively minuto whito dots, surroundel
by a scarcely visiblo black line (B), into perfectly symmetrical
and large ocelli (B).* In casos like these, the development
of & perfect ocellus does not require a long course of variation
and seleotion.

With birds and many other animals, it seems to follow from
the comparison of allied species that circular spots are often
generated by the breaking up and contraction of stripes. In the
Tragopan pheasant faint whito lines in the female represent the
beeukiful wiiie wpola fn tho'malo; @ and mumetiing of ShamE
kind may be observed in the two sexes of the Argus pheasnnt.

Howerie e ma e appenraces sizoagly fevons fne s
on the one hand, a dark spot is often formed by the colouring

» The woolont has baem s winge of the bustertyy in JNEY
graved from @ beautifl drowing, Riopalocera Afrce Australl?
most kindly made for me by Mr. 185,

Trimen ; see also his description of % J.mn, “Birds of India,’ vol
the wonderful amoust of variation . p. 51
in"the coloration and shape of the v
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matter being drawn towards a central point from a surrounding
zons, which Jatter is thus rendered lighter; and, on the other
hand, that a white spot is often formed by the colour being driven
away from a central point, o that it scoumulates in & surround-
ing darker zone, In either case an ocellus is the result. The
colouring matter scems to bo a nearly constant quantity, but is

i either centri o centrif The feathers

A

B
53, Cyllo leds, Linn, from a drawing by Mr. Trimen, shewing the extreme
e e o e s o =
Specimen, from Mauri B. Specimen, from Java, upper eurface
urtace of forewing T hinaving
AL, Specimen, from Natal, ditto, 1. Specitnen, from Maurltius, ditto.

 of the common guinea-fowl offer a good instanco of white spots
- surrounded by darker zones; and wherever the white spots are
largs and stand near each other, the surrounding dark zones
becomo confluent. In the samo wing-feather of the Argus
. pheasant dark spots may be scen surrounded by a pale zone,
and white spots by n dark zone. Thus the formation of an
oosllus in its most elementary state appears to be a simple affair.
By what further steps the moro complex ocelli, which are sur-
ounded by many successive zones of colour, have been generated.
Twill not pretend to say. But the zoned feathers of the mongrels
from differently coloured fowls, and the extraordinary variability
of the ocalli on many Lepidoptera, lead us to conclude that their
formation i not a complex process, but depends on some slight
and gradusted change in the nature of the adjoining tissues.

© The Complete Work of Charles Darwin Online



ornaments, wo

to behold the long line of his extinet progenitors; but this is
obviously impossible. We may, however, generally gain & clus
by comparing all the species of the same group, if it be a large
one; for somo of them will probably retain, at least partially,
traces of their former characters. Instead of entering on
tedious details respecting various groups, in which striking
instances of gradation could be given, it seems the best

take one or two strongly marked cases, for instance that of the

is chiefly remarkable from the extraordinary length of his

tail-coverts; the tail itself nnlh.mg much elongated. The barbs.
along nnrly the whole length of these feathers stand separate or

are decomposed ; but this is the case with the feathers of many
species, and with some varieties of the domestic fow] and pigeon.
‘The barbs coalesce towards the extremity of the shaft forming
tho oval diso or ocellus, which is certainly one of the most
beautiful objects in the world. It consists of an iridescent, in-
tensely blue, indented centre, surrounded by o rich green zone,
this by a broad coppery-brown zone, and this by five other narrow
zones of slightly different iridescent shades. A trifling character
in the disc deserves notice; the barbs, for & npme along one of
the concentric zones are more or de-mu um- barbules,
50 that a part of the diso is surrounded by ost transparent
zone, which gives i a highly finished upeot. But T have else-
‘where doscribed  an exaetly analogous variation in the hackles
of a sub-variety of the game-cock, in which the tips, h-mu
metallic lustre, “are separated from the lower part of
“ feather by a symmetrically shaped transparent zone, composed
“of tho naked portions of the barbs.” The lower margin or
base of the dark-blue centre of the ocellus is deeply indented
on the line of the shaft. The surrounding zones likewise shew
traces, as may bo seen in the drawing (fig. b4), of mamhum._
or rather breaks. These indentations €re common to the
and Javan (Pavo cristatus and F. mutmu),
soemed to particular attention, as probal
with the development of the ocellus; but lorllnng time I
not conjecture their meaning.

% ¢ Variation of Animals and Plants under Domestication,” vol. . pu
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1f we admit the principle of gradual evolution, there must
formerly have existed many species which presented every suc-
ecssive step botween the wonderfully elongated tail-coverts of
the peacock and the short tail-coverts of all ordinary birds; and
again between the magnificent ocelli of the former, and the
simpler oeelli or mere coloured spots on other birds; and so with
all the other charncters of the peacock. Let us 1ook to the alied
for auy sti g The species and

84, Feather of Peacock, about two-thirds of natural size, drawn by Mr, Ford,
rent sone s represented by the outermost white sone, confined to the
mpper end of the diec.
sub-species of Polyplectron inhabit countries adjacent to the
native land of the peacock; and they so far resemble this bird
that they aro sometimes called peacock-pheasants. I am also in-
Mr.

as previously described, strut about before the comparatively
Plain-coloured females, expanding and crecting their tail and

Thi
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wing-feathers, which are ornamented with numerous ocelli. I

of ll’alyphutmn. In P. napoleonis the ocelli are confined to
the tail and fhe back is of & rich metallic biue; in which e

spoots this specios approaches the Tava peacock. ~ P hardwickii
pa-.-u topknot, which s also somewhat like
that of the Java peacock. Tn all the specics the ocelli on the
wings and tail are either circular or oval, and consist of a
beautiful, iridescent, grecnish-bluc or greenish-purplo disc, with
a binck border. This border in P. chinguis shades into brown,
edged with cream-colour, so that the ocellus is here surrounded
with varionaly shaded, tiough not bright, concentrio zones. The
unmsnal length of tho &
in Polyplectron; for in some of the species they are half, and in
others two-thirds as long as the true fail-feathers. The tail-

coverts are ocellated as in the peacock. Thus the several species
of Polyplectron manifestly make a graduated approach fo the

in thelangeh o thei tailcovets, in tho zoning of the
ocell, and in some other characters.

5, e finsk Soadiovol
mhlmmineddmtmmmgivenpthamnh;fml
found not only that the true tail-feathers, which in the peacok
are quite plain, were ornamented with ocelli, but that the ocelli
on al tho foathers diffred Fundamentally " from those of £he
peacock, in thero being two on tho same feather (fig. 55), one on
cach side of the shaft. Hence I concluded that the early pro-
genitors of the peacock could not have resembled a Polyplectron.
But on continuing my search, I observed that in some of the
species the two ocelli stood very near each other; that in the
tail-feathers of P. hardwickii they touched each other; and,

having an indentation at both ends, instead of only af the oreel
or basal end. Tho explanation, however, of this difference i
not difficult; in some species of Polyplectron the two oval

ocelli on the same feather stand parallel to each other; in other. -
specis (1 in . chinguis) they converge towards one end; now

the partial confinence of two convergent ocelli would manifestly

leavo a much, desper indentaton at the divergent than st e 3

d. It is also were

LY
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strong], d and the

gly
at the convergent end would tend to disappear.

The tail-feathers in both species
of peacock are entircly destitute
of ocelli, and this spparently is
related to their being covered up
and coneealed by tho long tail-
coverts. In this respect they
differ remarkably from the tail-
feathors of l‘ul)plm'tmn, w]xmh
in most of tho spe or-
Thiheutal with largee ool i
those on the tail-coverts, Hence
T was led carefully to examine the
tail-feathers of the soveral species,
in order to discover whether their

The central tail-foathers of .
napolconis have the two ocelli on
each side of the shaft perfectly
developed ; but the inner ocellus
becomes less and less conspicuons
on the more exterior-tail-feathers,
until a mere shadow or rudiment
is left on the inner side of lhe
outermost feather. Again, in

malaccense, the ocelli on the nul-
coverts are, as we have seen,
conflnent ; and these feathers are
of unusual length, being two-
thirds of the length of the tail-
feathers, so that in both these
respects they approach the tail-
eoverts of the peacock. Now in
P.malaccense the two central tail-
feathers alone are ornamented,
each with two brightly-coloured
oeelli, the inner ocellus hmmg
completely di from all

plete, the i

5,86, Partof s tilcovrt of Foly.
yhﬂ o chinquis, wilsthe o e

the other tail-feathers, Conse-

quently the tail-coverts and tail-feathers of this species of Poly-
Plectron make a near approach in structure and ornamentation
1o tho corresponding feathers of the peacock.

The Come
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with tail-ooverts, capable of ercotion , ornamented
with two partially confluent ocelli, and long enough almost. to
conceal the tail-feathers, tho latter having partially lost

2

the ocellus, in both species of peacock,
speaks plainly in favour of this view, and is otherwise in-
‘males of Polyplectron aro no doubt beantifal

Argus pheasant.—Another excellent case for investigation is
offared by the ocelli on the wing-feathers of the Argus pheasant,
‘which are ahnded in o wonderful a manner as to resemble balls

wing-feathers, bearing ocelli, are covered wil
ltnpal (:? 57) or with rows of dark spots (fig. W).meh
spots running obliquely down the outer

Darwin Online
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..\nn. §0.cae 0t fhe ocall. . The spots L’Emn.llyolm:g-wd ins
line transverse to the row in which they stand. They often
become confluent, cither in the line of the row—and then they
form & longitudinal stripe—or transversely, that is, with the
spots in the adjoining
rows, and then they . AR C
form transverse stripes, % 3 i
A spot  sometimes
breaks up into smaller
spots, which still stand
in their proper places.
1t will be convenient
first to describe a per-
fect ball - and - socket
ocellus, This consists
of an intensely black
cireular ring, surround-
ing a space shaded so
as exactly to resemble
a ball. The figure hero
given has been nd-
mirably drawn by Mr.
Ford and well engraved,
but a woodeut cannot
exhibit the exquisite
shading of the original.
The ring is almost
always slightly broken
ar interrupted (sce fig.
57) at a point in the
upper half, » little to
the right of, and above
the white shade on the FIEST. Pur of secondury wing festher of Arge
ke v dark r

enclosed ball ; it is also ipos running obliquely
sometimes broken to-
wards the baso on the
ﬂgm hand.  These

little breaks have an important meaning. The is always
much thickened, with the edges ill-defined lo-nn the left-
band upper corner, the feather being held erect, in the posi-
tion in which it is here drawn. Beneath this thickened part
there is on the surface of the ball an oblique almost pure-white
mark, which shades off downwards into a pale-leaden hue, and
this into yellowish and brown tints, which insensibly become

2r2

verlin,
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darker and darker towards the lower part of the ball. It is this
shading which gives so admirably the effect of light shining on
a convex surface, 1f one of the balls be examined, it will be seen
that the lower part is of a brown tint and is indistinetly sepa-
rated by a curved oblique line from the upper part, which is
yellower and more leaden; this curved oblique line runs at right
angles to the longer axis of the white patch of light, and indeed
of all the shading; but this difference in colour, which cannot
of course be shewn in the woodcut, does not in the least interfere
with the perfect shading of the ball. It should be particularly
observed that each ocellus stands in obvious connection either
with a dark stripe, or with a longitudinal row of dark spots, for
both oceur indifferently on the same feather. Thus in fig. 57 stripe
A runs to ocellus a; B runs to ocellus b ; stripe C is broken in
the upper part, and runs down o the next succeeding ocellus,
not represented in the Woods
cut; D to the next lower one,
and ro with the stripes E
and F. Lastly, the several
ocells are separated from each
other by a pale surface bear-
ing irregular black marks.

I will next describe the
other extreme of the series,
wamely, the first trace of
an ocellus. The short se-
condary wing- feather (fig.
55), nearest to tho body,
is marked like the other
feathers, with oblique, lon=
gitudinal, rather i
Tows of very dark spotsi
The basal spot, or that near-
est the shaft, in the five lower
rows (excluding the lowest
one) is a little larger than
the other spots of the same

Fi. 56 Ml gt o the seondary-wing  row, and a littlo more clons

. gated in a transverse direc-
tion. Tt differs also from the other spots by being bordered.
on its upper side with some dull fulvous shading. But this
spot is not in any way more Temarkable than those on the
plumage of many birds, snd might easily be overlooked. The.
next higher spot does not differ at all from the upper ones in

& The
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the same row. The larger basal spots ocoupy exactly the same
relative position on theso feathers, as do the perfect ocelli on
the longer wing-feathers.

By looking to the next two or three succceding wing-feathers,
an absolutely insensible gradation can b traced from one of the
last-described basal spots, together with the next higher one in
the same row, to a curious ornament, which cannot be called an
ocellus, and which I will name, from the want of a better term,
an “ elliptic ornament.” These are shewn in the accompanying
figare (fig. 59). We here see several oblique rows, A, B, C, D,

Fig 50, Portion of e o the secondary wing rahers near o the

body, shewing the
soalled cllptc ormuments. Tl disgrsm

figure Is given merely a8 &

Uho sakn of the letters of refeence.
e s o i i g :T.TJ.%‘..,"“.:M“"’"”" l"' - :
ormaments. Iy
. ot spot o mark in row . T e e o B
&e. (see the lettered dingram on the right hand), of dark spots
of the usual character. Each row of spots runs down to and is
connected with one of the elliptic ornaments, in exactly the
same manner as each stripe in fig. 57 runs down to, and is
connected with, one of the ball-and-socket ocelli. ing to
any one row, for instance, B, in fig. 59, the lowest mark (5) is
thicker and considerably longer than the upper spots, and has
left extremity pointed and curved upwards. This black mark
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is abruptly bordered on its upper side by a rather broad space of

These:
the whole inner space of the elliptic ornament. The mark (b)
corresponds in every with the of the
simplo feather doscribed in the (fig. 58), but is

on tho lower sido with o falvous tint loft of and above
¢,in the rection, bu

fmn,thunhlnoumrbhﬂmrk( This mark s generally
sub-trinngular snd in shape, but in the one lettered in

iy n
plnvfthomtlpotlbo\'e but I do not feal sure of this. These
three marks, b, ¢, and d, with the intervening bright shades, form
together the so-called clliptio ornament. These ornaments
parallel to the shaft, manifestly correspond in position with the
ball-and-socket ocelli. Their extremely clogant appearance can-
not boappreciated in the drawing, as thoorange and leaden tints,
contrasting so well with the black marks, cannot be shewn.
Botween ono of tho elliptic ornaments and & perfect ball-and-
socket ocellus, the gradation is so perfect that it is scarcely
possiblo to decido when the Intter term ought fo be used, The
Fassage from the ouo into e othr i fotod by the dongation
and greater curvature in opposite dircctions of the lower black
mark (b fig. 59), and more especially of the upper one (c),
together with the on of b-triangular or

‘more and more circular and regular, increasing at the
sama time in dismeter, I havo hero given o drawing (fig.

of the natural sizo ofan ocellus not as yet quite perfect. The lower
part of the black ring is much more curved than is the lower
mark in the olliptic ornsment (b fig. 59). The upper part of
the ring consists of two or three separato portions; and there is

© The
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in the most perfect ocelli, tracesof the junction of three or four
elongated black marks, by which the ring has been formed, may
often be detected. The irregular sub-triangular or narrow mars
(d fig. 59), manifestly forms, by its
contraction and equalisation, the
thickened portion of the ring above
the white shade on a perfect bail-
and-socket ocellus. The lower part
of the ring is invariably a little
thicker than the other parts (see
fig. 67), and this follows from the
lower black mark of the elliptie
ornament (b fig. 59) having origi-
nally been thicker than the upper
mark (c). Every step can be fol-
lowed in the process of confluence
and modification;; snd the black
ring which surrounds the ball of
the ocellus is unquestionably formed
by the union and modification of
the three black marks, b, ¢, d, of 4 %
the elliptio oruament, The irre- ”

gular zigzag black marks between FIf. 80, ' An ociios in an foter-
the smecassive ocelli (sco again i, llpdo orament and the poicc
57) ave plainly due to the breaking i o,
up of the somewhat more regular but similar marks between
the elliptic ornaments.

The successive steps in the shading of the ball-and-socket
ocelli can be followed out with equal clearness. The brown,
orange, and pale leaden narrow zones, which border the lower
black mark of the elliptic ornament, can be seen gradually to
become more and more softened and shaded into each other,
with the upper lighter part towards the left-hand corner ren-
dered still lighter, 80 s fo become almost white, and at the same
time moro contracted. Buteven in the most perfect ball-and-
socket ocelli a slight difference in the tints, thongh not in the
shading, between the upper and lower parts of the ball can bo
perceived, as before noticed ; and the line of separation is oblique,
in the samo direotion as the bright-coloured shades of the
elliptic ornaments. Thus almost every minute detail in the
shape and colouring of the ball-and-socket ocelli can be shewn to
follow from gradual changes in the elliptic ornaments; and the
development of the latter can be traced by equally emall steps
from the union of two almost simple spots, the lower one (fig. 55)
having some dull fulvous shading on its upper side,

Darwin Onlii
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The extremities of the longer secondary feathors which bear
the perfect ball-and-socket ocelli, aro peculiarly ornamented

(fg. 61).

The oblique longitudinal stripes suddenly cease

apwards and become confused ; and above this limit the whole

Fig 6. st of one of

i oy o e, o
e bl socket ooel

Qroamented upper part.
ppermont, mperfect bai

3 -and-soct
i Ilu! Shating. Shove the
{ho it of the
cenilun |. lun-lluh
. Perfect oce)

upper end of the feather (a) it
covered with white dots, sur-
rounded by little black rings,
standing on a dark ground.
The oblique stripe belonging to
the uppermost ocellus (2) is
barely represented by a very
short irregular black mark with
the usual, curved, tranverse base.
As this stripe is thus sbraptly
cut off, we can perhaps under-
stand from what has gone before,
how it is that the upper thickened
partof the ring is hereabeent; for,
as before stated, this thickened
part apparently stands in some
relation with a broken prolonga-
tion from the next higher spot.
From the absenco of the upper
and thickened part of the ring,
the uppermost occllus, thongh
perfect in all other respects,
ppears as if its top had been
oblignely sliced off. It wonld,
1 think, perplex any one, who
believes that tho plumage of
the Argus-pheasant was created
85 we now see it, to account for
the imperfect condition of the
uppermost ocellus. 1should add
that on the secondary wing-
feather farthest from the body,
all the ocelli aroe smaller and
less perfoct than on the other
feathers, and have the npper

part of the ring deficient, as in the case just mentioned. The
imperfoction here seems to be connected with the fact that the
spots on this feather shew less tendency than usnal to become.
confluent into stripes; they are on the contrary, often broken up
into smaller spots, so that two or three rows run down to the

same ocellus.
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There still remains another very curious point, first observed
by Mr. T. W. Wood," which deserves attention. Ina plotograph,
given me by Mr. Ward, of a specimen mounted as in the act of
display, it may be seen that on the feathers which are heid
perpendicularly, the white marks on the ocelli,  Tnting
light reflected from o convex surface, aro at the upper or
further end, that is, aro directed upwards; and the bird whilst
displaying himself on the ground would naturally bo illuminated
from above. But here comes the curious point, the outer
eathers axo held almoet horizontally, and ther ooal{ ought Like:
wisa to appear as if illuminated from above, and consequently
the white marks ought to be placed on the upper sides of tho
ocelli; and wonderful as is the fuct they aro thus placed | Hence
the ocelli on the soveral feathers, though occupying very different
positions with respect to the light, all appear as if illuminated
fromabove, just as an artist would have shaded them. Never-
theless they are not illuminated from strictly tho same point
as they ought to be; for the white marks on the ocelli of the
feathers which are held almost horizontally, aro placed rather
100 much fowardsthe further end; that is they arc not suffi-
ciently latoral. - Wo havo, however, no right to expect abeolute
perfection in a part rendered ormamental through sexual sele-
tion, any more than we have in a part modified through natural
selection for real uso; for instance in that wondrous organ the
human eye. And wo know what Helmholty, the highest authority
in Europe on the subject, has said about the human cye; that
if an optician had sold him an instrument so carelessly made, he
would have thonght himself fully justified in returning it

‘We have now seen that a perfoet series can be followed, from
simplo spots to the wonderful ball-and-socket ornaments. Mr.
Gould, who kindly gave me some of theso feathers, fully agroes
with me in the comploteness of the gradation. It is obvious
that the stages in development exhibited by the feathers on the
samo bird, do not at all necessarily shew us the steps passed
through by the extinct progenitors of tho species; but they
probably give us the clue to the actual stops, and they at least
prove to demonstration that a gradation is possible. Bearing in
‘mind how carefully the male Argus pheasant displays his plumes
beforo the female, as well as the many fucts rendering it probable
that femalo birds prefer the more attractive males, no ono who

a simple dark spot with some fulvous shading might bo converted,
through the approximation and modification of two adjoming
' The * Field,’ May 28, 1870. Subjects,’ Eng. t; 185 21
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spots, together with some slight ncreasa o colour, o oneof the
so-called elliptic ornaments. These latter ormaments have been

As the sccondary pi

through sexual selection, and as the elliptic ornaments increased
in diameter, their colours apparently became less bright; and
then the ornamentation of the plumes had to bo gained by an
improvement in the pattern and shading; and this process was
carried on until the wonderful ball-and-socket ocelli were finally
developed. Thus we can understand—and in no other way ns
it scoms to mo—tho prosent condition and origin of the orna-
‘ments on the wing-feathers of the Argus pheasan.

From the light afforded by the principle of gradation—from
what we know of the laws of variation—from the changes which

immature plumage of young birds—we can sometimes indicate
with a certain amount of confidence, the probable steps by which
the males have acquired their brillint plumage and various
ornaments; yet in many cases we are involved in complete
darkness,  Mr, Gould suvenl years ago pointed out to me a
humming-bird, the
differences between the sexes. The male, besides a splendid
gorget, has greenish-black tail-feathers, with the four central
ones tipped with white; in the female, as with most of the allied
species, the three outer tail-feathers on each side aro uppum
‘white, 50 that the male has the four central, whilst the

many
humming-birds, Mr. Gould does not know a single spocics, be-

sides the Urosticte, in which the malo has the four central

foathers tipped with white. f
ThoDuke of Argyll, in commenting on this case

sexual selction, aud asks,  What explanation doos o of
“ natural selection give of such specific varioties s these ? He

suswers “nono whatever;” and I quite agreo with him. But

‘may have been gradual, or somewkat abrupt as in the cese
* 4 The Reign of Law, 1807, p. 247.
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recently given of the humming-birds near Bogota, in which
certain individuals alone have the “ central tail-feathers tipped
“with beautiful groen.” In the femalo of the Urosticte I
noticed extromoly minute or rudimental white tips to the two
Ot oG5l Toar, oeutial: back ASTL MG hare; *wo, thet bers o
have an indication of chango of some kind in the plumage of

i fts,
e D of Argyll admits, to_the beauty of the m-lo -
whiteness is apparently appreciated by other birds, as

Bltrod Tooe wrioh i s the mow. whike male OF 4 AL
Tho sitoment mads by St - Horon should not be forgoten,
amely, that his peahens, when debarred from access to the
‘Ppeacock, would not unite with any other male, and during that
season produced no offspring. Nor is it strange that variations
in the tail-feathers of the Urosticte should have been specially
selected for the sake of ornament, for the next succeeding genus
in the family takes jts name of Metallura from the splendour of
thess feathers. Wo h-vu, ‘moreover, good evidence that humming-
birds take especial pains in displaying their tail-feathers; Mr.
Belt,* after duarlhlng tho beauty of th Florisuga mellivora, says,
“T have seen the fomale sitting on n branch, and two males

«round gradually to show off back and front. . . . . . . . . The
* expanded white tail covered more space than all the rest of the
* bird, and was evidently the ;nnd in ‘performance.
‘Whilst one male was descending, the other would shoot wj
“and come slowly down expanded. The entertainment
“end in n fight between the two performers; but whother the
* “most beautiful or the most pugnacious was tho accepted
“ guitor, I know not.” Mr. Gould, after describing the peculiar
‘plumago of the Urosticto, adds, * that ornament. and varioty is
* ho solo object, T have myself but littlo doubt.”® I this bo
, Wo can_perceive that the males which during former
wero decked in the most elegant and novel manner would
pined an advantage, not in_ the ordinary strugglo for life,
h xinlq with other males, and would have left a larger
of affspring to inherit their nowly-acquired beauty.

8 The Nataralistin Nicaragun,’ “Introduction to the Trochi.
1874, p. 112 |m.,' 1861, p. 110,
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CHAPTER XV.

lm—mﬁnld.
Dlnlnhtl-h'\'!thnnl alone and both sexes of
‘are bright ywlnlnl—OlunAllyvlhnlud eritance, as applied
it e et brightly-coloured tifatiots
relation to colour—Loss of nuptial plumage during the winter.
Wl luve in this chapter to consider, why'.hnhmlu
acquired the same as the male; uﬂ

‘more conspicuously coloured than the male.

Tn my ‘Origin of Species”* T briefly suggested that the long
tail of the peacock would be inconvenient, and the conspicuous.
bheldmo!thﬂmﬂnmpmﬂﬂﬂadlnguvﬂl,hﬁnw

ission_ of
offspring had been checked throngh natural sclootion. 1 still
think that this may have occurred in some fow instances: bu
after mature reflection on all the facts which I have been
collect, T am now inclined to believe that when the sexes

scloction, from acquiring.the conspicuous colours of the male,
owing e danger whic she wold s bavo ncurred G

'.l'hh view necessitates a tedious discussion on a

development fo one sex aro always latent in the other.

-hmum-,lau.,ub el ‘:uuul-f‘ln—!,‘ L
Review, July,

Charles Darwin Online.
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imaginary illustration will best aid us in secing the diffculty of
the case: wo may supposo that a fancier wished to make a
‘breed of pigeons, in which the males alone should be coloured
of & palo blue, whilst the females retained their former siaty
tint. ~As with pigeons characters of all kinds aro usually trans-
mitted to both sexes equally, the fancier would have o try to
convert this latter form of inheritance into sexually-limited
transmission. Al that ho could do would be to persevere in
selecting every male pigeon which ws in the least degreo of o
paler blue; and the natural result of this process, if steadily
carried on for a long time, and if tho palo varistions were
strongly inherited or often Teourred, would be to make his
whole stock of a lighter blue. But our fancier would be com-
pelled to match, generation after generation, his pale blue males
with slaty females, for ho wishes to kecp the latter of this
colour. The result would generally be the production cither of
@ mongrel piobald lot, or more probably tho speody and
 complete loss of the pale-blue tint; for the primordial sl
.~ colour would be transmitted with propotent foree. Supposing,
however, that some pale-blue males and slaty fomales were
produced during each successive generation, and were always
crossed together; then the slaty fomales would have, if T may
use the expression, much blue biood in their veins, for their

‘The extremeo importance, or rather necessity in the above case
of the desired character, namely, pale-blueness, being present
though in a latent state in the female, £o that the male offspring
should not be deteriorated, will be best appreciated as follows :
the male of Semmerring's pheasant has a tail thirty-seven
inches in length, whilst that of the femalo is only eight inches;
the tail of the male common pheasant is about twenty inches,
“and that of the female twelve inches long. Now if the female
ﬁ:nmhg pheasant with her short tail wero crossed with the
common pheasant, there can be no doubt that the male

 ofthe famale Semmerring pheasaut, were crossed with the male
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of the latter, the male hybrid offspring would have a much
shorter tail than that of the pure ofispring of Scemmerring’s
pheasant.?

Our fancier, in order fo make his new breed with the males
of - pacbin fink nd the fseles clanged, wenld lave
tim slecting the

males during many gencrations; and
b s would have to bo fixed in the males,
and rendered latent in the fomales. The task would be an
axi difficult one, and has never been tried, but might.

spring.

On the other hand, if one or two males were to vary ever so
slightly in_palencss, and the varistions were from the first
limited in their transmission to the male sex, the task of making
8 new breed of the desired kind would be easy, for such males
would simply have to be selocted and matched with ondinary
fomales. An analogous case has actually ocourred, for there are
breeds of the pigeon in Belgium* in which the males alone are
marked with black strim, 8o again Mr. Tegotmeier has recently
shown® that dragons not rarely produce silver-coloured mrd.,
which are almost always hens; and he himself has bred ten-

father, the young female alone being silver. No doubt with
patience this tendency to reversion in the males, reared from an
occasional silver male matched with a silver hen, might be
dﬁnlnladlndﬂlnbﬂhmnmnldhmlnnnddjh,
very process has been followed with success by
hnﬂlnth\huuoflﬂmmblh
With fowls, variations of colour, limited in their i
sion to the male sex, habitually occur. Whmihulqm
* Tommingk says that the tail of For the common phensant,
the tm-n Therimus Sommmarringh Macgilivray, *Hish, Beit
sis inchet long, ‘Plaoches  vol. 1 pp, 11811,
colarlh-.' 1639 po 467 aod < Dr. Chapuis, ‘e Pigeen Ve
it e ¥ e given ,mmpnm
..a.f.n-.byi..un.. mrhu,s-pm_{
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inheritance prevails, it might well happen that some of the
successivo variations would be transferred to the female, who

bo & doubt that this is the cause of the male pouter pigeon
having & somewhat larger crop, and of the malo carrier pigeon
having somewhat larger wattles, than their respective fomales ;
for fanciers have not selected ane sex more than tho other, and
have had 10 wish that these charncters should be moro strongly
displayed in the male than in the female, yet this is the case
with both breeds.

The same process would have to be followed, and the same

encountered, if it were desired to make & breed with

the females alone of some new coluur.

Lastly, our fancier might wish to mako a breed with the two
sexes diflering from each

difficul
the fowl; thus the two sexes of the pencilled Hamburghs differ
greatly from each other, and from the two sexes of the abori-
ginal Gallus bankiva ; and both are now kept constant to their
standard of excellence by continned selection, which would bo
impossible unless the distinctive characters of both were limited
in their transmission. The Spanish fow! offers 8 more curious

uj of
likewise be a sexually-limited character, otherwise it would
the over.
" From the foregoing illustrations, we see that even with almost
:-hd time at command, it weuld be an extremely difficult
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uldmlmuchun,lm unvwilling to admit

first sexually limited in their not be
the least difficulty in rendering & male bird widely
colour or in any other character the lumllo; the latter
Wlmwmﬂmmwdﬁmﬁ.wwﬂly for
the sake of protec

As hﬂghl oolann are of service to Q.hnmlutn their rivalry
with other males, such colours wonld be selected, whether or

‘sex. Conse-
quently tho females might bo expeoted often o pariak of the
brightness of the males o a greater or less dogroo; and this
ocours with a host of spocies. 1€ all the sucocsive variations
wero transmitted equally to both sexes, the females would be
indistinguishablo from the males; and. this ke ooours with
‘many birds. - 1f, however, dull colours were of high importance
for the sfoty of the female during incubation, as with many

transmitting to their female offspring their own brightness,
would havo to bo climinated by a chango in tho form of in-
heritanco; and this, as shewn by our previous illustration,
would bo! mmm:y difficult, The more pmhnble result of the
f the more brigh

.n,.pm.g the equal form of transmission to provail, would be
the lessening or annibilation of the bright colours of the males,
with the .

bntlmthdhmﬂnﬁnilmlyhm ‘variations
bﬂghhz-oomn!dmmlgmalu"mllthoy'mm‘h

consequently were
Bated yeh they woukd,uok be fevoured or eicoted, vuu:-mb
usually accepts any female, and does not select the more at~
tractive individuals; consequently theso vriations would be
linble to be lost, and would have littlo influence on the
of the race; mmuwmudmmnnmgrmmmd-m

commonly duller-coloured than the males,

In the eighth chapter instances were given, to which
‘might here bo added, of variations oceurring at various ages,
inherited at the corresponding age. It was also shewn that va-.
riations which occur late in life are commonly transmitted to the
same sex in which they first appear; whilst variations ocourring

es Darwin Online
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gty n il 170 apt fo bo ransmitted to bt eses
cases of sexually-limited transmission can thus be accounted

Tiving on the ground and commonly in need of the pmimﬁun of
dull colours, bright tints would be far moro dangerous to the
young and inexperienced, than to the adult males. Conse-
quently the malos which varied in brightness whiht young
would suffer much destruction and be eliminaf
natural selection; on the other hand, the males whiuh varied in
this manner when nearly mature, notwithstanding that they
were exposed to some additional danger, might survive, and
from being favoured through sexual selection, vnnld procreate
their kind. As a relation often exists between the period of
variation and the form of transmission, if the Imglxl-oo!aured
young males were destroyed and themmmmwmmc-
cessful in their mmhlp, the males llmm would acquire bril-
u.nt colours and would transmit them uwl\mvnly to uxcxr
male offspring. But I by no meavs wish to maintain that the
influenco of age on the form of transmission, is the sole cause ol’
the great difforence in brilliancy between the sexes of many
‘irds.

‘When the sexes of birds differ in colour, it is interesting to

dnhmlmwhnthnrmmduﬂumhnbummndlﬂndwux
‘sélection,

nﬂindlmdyﬂ:mchmged, u:whnﬂmr the ferales have bem
specially modified through natural selection for the sake of pro-
tection. I will therefore discuss this quuﬁon at some length,
even fully i ; for various
eurious collateral points may thus be conveniently considered.

Before we enter on the subject of colour, more especially in
reference to Mr. Wallace's conclusions, it may be useful to
discuss somo other sexual differences under a similar point of
view. A breed of fowls formerly existed in Germany® in which
the hens were furnished with spurs; they were good layers, but
they 5o greatly disturbed their nests with their spurs that they
could not be allowed to sit on their own eggs. Hence at one time
it appeared to me probable that with the females of the wild
Gallinacem the development of spurs had been checked through
natural selection, from the injury thus caused to their nests.
This seemed all the more probable, as wing-spurs, which would
got be injurious during incubation, are often as

® Bechuteln, *Naturgesch. Devtechlands,” 1793, B. fil. 5. 830,
2a
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mmr.mhumumm 'houahmmt-fn'umthqym
rather larger in When the male ‘with
lcg-lpnnthefnmlhdmmdwm uhihmmd:munﬁd‘thm
—the rudiment ﬁmmwmﬁngoflmuwa.um

sul or
But if this view be admitted, it would have to be extended to
inmumerable other cases; and it jmplies that the female pro-
enitors of the existing spur-bearing species Woro once encum-
bered with an injurious appendage.

Tn somo few genera and species, as in Galloperdix, Acomnus,
and the Javan peacock (Pavo muticus), the females, as well as
the males, possess well-developed leg-spurs. Are we to infer from
this fact, that they construct a different sort of nest from that
made by their nearest allics, and not liable to be injured by their
spurs; £o that the spurs have not been removed. Or unre fo
‘suppose that the females of these several species
spurs for their defence? I is & more probablo conchuaion that
both the presence and absence of spurs in the females result
from different laws of inheritance having provailed, indepen-
dently of natural selection. With the many females in which
spurs appear as rudiments, we may conclude that some few of
the successive variations, through which they were developed in
the males, occurred very carly in life, and were consequently
transferred to th fomales. In the other and much rarer cases,
in which the females possess fully doveloped spurs, wo may
conclude that all the successive variations were transferred to
them; and that they gradually acquired and inherited the habit
of not distrbing their nests.

probable,
hen we hiak of the Jlifade of bicss SELh i impunity
gladden the country with their voices during the spring? It is

Barsington, however, ~cubation. He adds, that a similar
lhoughk(t robable (* Phil. Transact.” view may possibly account for the
1773, p. 1 )
Hed
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@ safer conclusion that, as vocal and instrumental tal organs v of
special service ouly to the males during their courtship, theso
organs were sexual selection and their con-
stant uso in that sex alono—tho successive variations and the
effects of uso having been from the first more or less limited in
transmission to the male offspring.

Many analogous casos cold be addnced ; those for instance of
the plumes on the head being gonerally longer in the male than
in the fomale, sometimes of equal length in both sexes, and

* Mr. Ramsay, in ¢ Proe. Zoalog. Soc.” 1868, p. 50.
202
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body, s that of many f easants, nor longer
of turkey. It must also be mind, that in
this view a5 soon s tho tail of the peshen

long,
Shackd sha would bave. ousthuy reuted st e iatd 0.
geny, and thus have prevented the peacock from acquiring his
present magnificent train. We may therefore infer that the

female; in Scemmerring's pheasant, thirty-soven inches in the
male and only eight in tho fomale; and Tnstly in Reeve’s phea-
sant it is sometimes actnally seventy-two inches long in the male
and sixteen in the female. Thus in the several species, thotail of
the female differs much in length, irrespectively of that of the
male; and this can be accounted for, as it seems to me, with
much more probability, by tho luws of inheritance,—that is by
the successivo variations having been from the first more ot loss
closely limited in their transmission to the male sex, than by the
ageney of nataral selection, resulting from the length of fail being
more or less injurious to tho females of thess several allied specics.

Wo may now consider Mr. Wallace's arguments in regard to
the sexual coloration of birds. He belioves that the bright tints
oviginaliy acquired through sexual selection by the males, would
in all, or almost all cases, have been transmitted to the females,
unless ference had been

through

tion. I may here remind the reader that various facts opposed
to this view have already boen given under mpﬁlu, amphibians,
fishes, and lopidoptera. Mr. Wallace rests his beliof chiefly,
but mot _exclusively, s we shall see in ﬂm next chapter,
on the following statement,? that when both sexes are coloured
in a very conspicuous manner, the nest is of such a nature
a8 to conceal the sitting bird; but when there is a marked
contrast of colour between the sexes, tho malo being g‘ynl

female dull-coloured, exposes the
sitting bird to view. This coincidence, us far as it goes, cer-
tainly seems to favour the belief that the fomales which sit on

* ¢ Journal of Travel," edited by A. Murray, vol. i. 1868, p. 78,

@ The
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open nests have been specially modified for the sake of protee-
tion; but wo shall presently see that there is another and more

hiavo been expected, some exceptions o his two rules, but it is a
atan et th exeption o ok o mumarous 8 serionaly

'ﬂszllnduﬂmplmmnnhmﬂxmﬂ:o Duko of Argyll's
romark™ that a large domed nest is moro conspicuons to an
enemy, especially to all tree-haunting earnivorous animals, than
« smaller open nest. Nor must wo forget that with many birds
yih build open ness, the male site on the oggs and. aids the
female in foeding the young: this is the case, for instance, wi

Pymngu @stiva, one of the most splendid birds in the el

‘malo being vermilion, and tho female light brownish-

such paramount importance to the male to be brilliantly coloured,
in order to beat his rivals, that this may have more than com-
pensated gome additional

Mr. Wallace admits that with the King-crows (Dicruras),
Orioles, and Pittide, the females are conspicuously coloured,
yeb build open nests; but he urges that the birds of the first
‘group aro highly pugnacions and could defend themselves ; that

n

m:nom.d.orpuy offer a serious exception to the rule, for
they almost always build open and exposed nests. In another
largo family, that of the humming-birds, all the species build
open nests, yot. with some of the most gorgeous species the sexes
are alike; and in tho majority, the fomales, though less brilliant
than the males, aro brightly coloured. Nor can it be maintained
that all femalo humming-birds, which are brightly coloured,
‘eseapo detection by their tints being green, for some display on
their upper surfuces red, blue, and other colours®

# (Journal of Travel,! edited by 1 Jerdon, *Birds of India,” vol.
A Moy vol | 1868, . 381 i p. 108, " Goelds *Handbook of

wiubon, *Ormitaslogical Bio-  the Birds o€ Australi voo o 465,
mnu. 23, 1 For instance, the female Eupe-

Work of Charl

Yarwin Online



454 The Descent of Man. Pane IL

In regard to birds which build in holes or construct domed
remarks,

sexes obsourely coloured concealed
‘Horn-bill (Buseres, for instanco, of Tndia nnd Afrionis protested
during incubation with extraordinary care, for she plasters up.

Gralline of Australis, tho Superb Warblers )
same country, the Sun-birds (Nectarinis), and with several of
the Australian Honey-suckers or Meliphagidse.”

1t we look to tho birds of England wo shall seo that thero is no
close and general relation botween the colours of the female and.
the nataro of the nest which is constructed.  About forty of our
British birds (excluding thoso of large size which could defend:
themselves) build in holes in banks, rooks, or trees, or construct:
domed nests. If we take tho colours of the fomale goldfinch,
bullfineh, o blackbird, as o standard of the degree of con-
spicnousness, which is not highly dangerous to tho sitting
famale, then out of the above forty birds, the females of only
fwelve can bo considered. us conspienous o dangerous dogree,

tomena macroura has the head and my\umnm when the
tail dark blue with reddish loins; ld&hlly,ulll.hdr
is exts wonld be

o oy wthes

Mz, Safvia_ notied in Guate- '-'o.«.;.pnmhﬁnua-u-:
ol (Cibe? 1864 p. 95) that of thess ulta spocies, s Gealt
Rumog bty ware enck e lencbeek b e O SUT:
whwillig to leave theis aese during

@ Tk nolete Work of Charles Darwin Online
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mmtqu;mbemginmmmu Nor is there
any close relation within the same genus between a well-pro-
nounced difference

of tho nest constructed. Thus the malo house -p.m(m..r
domesticus) differs much from tho female, the male
(P. montanus) hardly at all, and vet both build gl s
nests. The two sexes of the common fly-catcher (Musicapa
grisolay can hardly bo distinguished, whilst the sexes of. the
pied_fly-catoher QL. Tuctuosay difer considerably, and both
specios build in holes or conceal their nests. Tho female black-
bird (Zurdus merula) differs much, tho femal ring-ouzel (7.
torguatus) differs loss, and the female common thrush (2. musicis)
Bardlyat allfrom thoi rspactivo mles; ot al buid open nests.
the other hand, the not very distantly-allied water-ouzel
(Ohdluuqualu'u) ‘builds a domed nest, and the sexes differ
about as much as in the ring-ouzel. The black and red grouse
(Tetrao tetriz and 7. seoticus) build open nests in equally well-
concealed spots, but in tho one species the sexes differ greatly,
and in the other very lttle.

Notwithstanding tho foregoing objcctions, T cannot doubt,
after reading Mr. Wallace’s excellent essay, that looking to the
birds of tho world, a large majority of the species in which the
females are’ conspionously coloured (and in this case the males
with rare exceptions are equally conspicnous), build concealed
nests for tho sake of protection. Mr. Wallaco enumerates® o
Jomg series of groups in which this rule Imldlgmd muwm
suffice hero to give, as instances, the
kingfishers, toucans, trogons, pufl- b (O-yihmida), phnhﬁx—
eaters (Musophagw), woodpeckers, and parrots. Mr. Wallace
belioves that in theso groups, as the males gradually acquired
through sexual solection their brilliant colours, thess  were
transferred to the females and were not eliminated by natural
salection, owing to the plvtecnon which they already um.d

M I have consulted, on this sub- ()3 Erithacus ()
“::’xl:"‘ﬂ“a':' ':' Brlthil:' !u:h,' ﬂm.h, 2l'p 3 Saxicola ; Rnklcﬂl.l,

ough doubts may be enter- v
tained llwml cases Ig gms’ o nm.'
the dn‘m olﬁwnu]ment of ﬂw Sitta; Yunx; Musciea)
aumt, und s

poyif
ogres of can- sp.3 and Cypa
spictiousness of the female, yet female“of_the ml.;-n.x 13 birds
B oy ik, wiic 1Ly L b e conspienous,
qpl-loluorhduwd--u,en g ek

Coraci
Sl s e eonsdersbly lom flisng ol ot Travl it
the male; Cinclas ; Motacilla  A. Murray, vol. i, p. 78.
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from their manner of nidifieation. Amﬂingmthuvhw.thdz

concenled No one who studies, or nstance,
Audubon’s account of the nests of the same
species in the Northern and Southern United sm-.'rmu
any great difficulty i either by a change
(mmmmdhmﬂ)d&hﬂuﬁ.wﬂn@h
of so-called
mlghn—dd:boldhmodxfymmnmd

nests, and afterwards transmittod this instinct, togother with
their bright colours, to their modified descendants. As far as it
can bo trusted, the conclusion is interesting, that sexual selection,
togother with equal or nearly equal inheritanco by both sexes,
have indireotly determined the manner of nidification of whole
groups

of birds.
According to Mr. Wallace, even in the groups in which the
femalos, from being protected in domed nests during incubation,

man in the the nests of Italian Eageno
Oraithlagie "B Bh(r-viy.‘ See, Datton, n the SAui b
also, some curious obser talian, vol. xi. 1869, p. 487,

) The of Charl
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hl'anm had their hﬂght oolo\lrl ‘natural
males

the variations in the males having been from the first limited in
Srunmmision o he o e, aabcan hardly bo mlntained that
especially when very slight, serve as o protec-
ooy s al tho species i the plendid grop
of the Trogons build in holes; and Mr. Gould gives figures® o

, sometimes con-
speiuously, in colour,—the males being always finer than the
females, though th Tattr avo likowiss beautifuy, Al Shespecies
o Kingaxhars bufld: 1o holse and with aucet-of ¥ speas:the
sexes avo equally brilliant, and thus far Mr. Wallace's ulo holds
g00d; but in some of the Australian species the colours of the
fomales aro rather less vivid than those of the malo; and in one
splendidly-oloured pecis tho sexe difle 10 wmuch that they
distinet** Mr. R. B. Sharpe,
who has -pemny this group, has shown mo some
American specics (Om-:h) in which the breast of the malo is
elted with black. - Again, in Careineutes, tho difference between
the sexes is conspicuous : in the male the upper surface is dull-
biuo banded with biack, the lower surface being artly faw-
coloured, and there is much red about the head ; in tho female

the two sexes of Carcineutes.

With parrots, which likewise build in boles, we find analogous
cases : in most of the species both scxes are brillisntly coloured
and indistinguishablo, but in 1ot & few species tho males are

(Aprosmictus seapulatus) is scarlet, whilst the throat and chestof
the fomalo is green tingod with rod : in tho Zuplema splendida
¥ Sea ble Momgragh of the ‘Randbook fo the irls of Aue-
edition. ia, vol. i. p. 133; see, also, pp.

Nemly Cyamsiyon, Goulls 150, 156,
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there is a similar difference, the face and wing-coverts moreovar

in the great group of the woodpeckers, tho sexes are
generally nearly alike, but in the Megapicus validus all those
parts of the head, neck, and breast, which are crimson in the
‘malo aro palo brown in the female. ~As in sevaral woodpeckers
the head of the mal is bright crimson, whilst that of the female
is plain, it ocourred to me that this colour might possibly
the female dangerously conspicuous, whenover she put her head
out of the hole containing her nest, and consoquently that this
colour, in accordance with Mr. Wallace's belief, had. been elimi-
nated.” This view is strengthened by what Malherbo states with

intensified in the adult male. Nevertheless tho following con-
siderations render this view extremely doubtful : the male takes
a fair share in incubation, and would bo thus almost cqually
exposed to danger; both sexes of many species have their heads
of an equally bright crimson; in other specics tho difference:
between tho sexes in the amount of scarlet is so slight that it
can hardly make any appreciable differenco in the danger
incurred; and lnstly, the colouring of the head in the two sexes:

‘may likewiso be observed in hich the sexes s &
general
Allluvehf mmmeAqmmpmu.nxmm

ian pigeons
Tt deserves especial otico that in all theso cases the slight

# Every gradation of difference taken from M. Malherbe's mag-

atween the sexes may be followed _ nifcent ¢ Monographis des Picidée,
pmu 1861,

cm.u'. Hradbooky ey Yol i pp. ™ Audlbml‘hl&elnﬂulﬂ';:

vol.

gry ii. p. 755 see also
B u.quum,-.vndm Tirde, *
ok i Jerdon, * Birds
'vnl.lL 282, B!nﬁnlAu\nlh.'nLﬂ.pp.llﬁ-
BAIL the followiag facts ave
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differences in plumago betwoen the scxes are of the same general
nature as the occasionally greater difforences. A good illustra-
tion of this fact has already been afforded by those kingfishers in
which either tho tail alone or the wholo upper surfuco of tho

tho distinet species of the same group.  For when in & group in
which the sexes are usually alike, tho male differs considerably
from the femalo, hounotwlu\madmlthmmh Hu.we
we may infer that within the same group tho special colours
hnthmwhuﬂwymnhhlndthoeolnmlofﬂmm‘b.vhnn
he differs slightly or even considerably from the female, have
been in most cases determined by the same general cause; this
being sexual selection.
1t is ot probable, as has already been remarked, that differ-
ences in colour between the sexes, when very slight, can be of
service to the female as a protection. Assuming, lmvlevnr, that
they are of service, they might bo thought to bo casos of
transition; but we have 1o reason o that mnylpeuu
time Theref

somewhat more marked is it , for
m,mmhuﬂdmm on
the breast of the female bullfinch,—the green of the femalo

,—the crest of the femalo wren, have

B e tatmasie st o hiso inds whioh Dl

That the degreo of limitation should differ in different specics of

the samo gronp will not surprise any ono who has studied the

lawn ofineritane,fr thy aro o compl;th they sppenr to
tobe

which all the specics have both sexes alike and brillisntly
™ See remarks to this effect in my work on * Variation under Domesti-
ation,” vol. il. chap. xil.

® The




o Tie Descent of Man. Pawr IT,

, but 1 hear from Mr. Sclater, that this appears o be the

and sub-breeds, nn
are identically . Theseion I ther specios of Gallus and
umba wero domesticated and umd , it would not be rash to

ba
in the samo genn..g--m. sparrows, «hhm,thrmh-uﬂ

from the fomales, except by size; Whilst in two others, the sexes
aro s ualike that they might casily bo mistuken for distinct
5

The laws of inheritance ean alono account for the folluwbg
cases, in which the femalo acquires, late in life, certain characters
proper to the male, and ultimately comes to rcsomblo him more:
o less complotely. Here protection can hardly have come into
play. Mr. i

breed, dif mﬂymmm&aﬂdﬁm ht
* The *Ibis," vol. vi. 1864, p. 128,
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i th ook iz oot ey At oty i el besk
having o slight greenish tinge. In the dwarf bitterns (Ardetta),
to the same authority, “ the male aequires his final

“ livery at the first moult, tho female not befors the third or
“ fourth moult; in the meanwhile she presents an intermediate

 gurb, which is ultimately exchanged for tho samo livery as
“ that of the male” So again tho female Fulco peregrinus ae-
quires her blue plumage more slowly than the male, Mr.

Swinhoo states that with one of the Drongo shrikes (Dicrurus
macrocerous) the malo whilst almost o nestling, moults his soft
brown plumage and becomes of a uniform glossy greenish-black ;
hut the femalo rotains for  long timo the white striw and spots
on the axillary feathers; and docs not completely ssume the
uniform blsck eolour of the male for three years. Th same
excellent observer remarks that in the spring of the second year
the femalo spoonbill (Platalea) of China resembles the malo of
the first year, and that apparentlyit is not until tho third spring
thltlh‘wqulmth.mlduhplumge t possessed by
the malo at & much earlier age. The fomalo Bombyeilla s
ensis iffers very little from the male, but the appendages, whi
Tike beads of red sealing-wax ornument the wing-feathers,® =
not developed in her so carly in lifo s in themale. In the male
of an Indian parrakect (Paleornis javanicus) the upper meudiblo
is coral-red from his earliest youth, but in the femalo, as

s observod with caged and wild binds, it i at st black

and does not bocomo red until he bird s at least a gour old;at
which ago the sexes rosemblo ench other in all respeot
s of the wild turkey aro ultimately furnished with iy . tattof
bristlos on tho breast, but in two-year-old birds the tuft is about
fourinches ong i the malo and bardly apparent in tho fomlo;
when, however, tho latter has reached her fourth year, it is from
four to five inches in length.®

Theso cases must not bo confounded with those where diseased
or old fomales assume nor with

» When the male courts the o= Tbia? val. vl 1804, p
e these oruaments aro vibuted, _ the Bombycils, ‘Audubo
i o shown of 1o gea advaa-  tholog, Bography,” vol.
“ttage” on the outatrtched wings:  On the Palnornise,alo, Jerd

R Adums, *Fied and Foress *Birds of Tndins wel. 1. p. 208,
nmhl-.' 1875, . 165, On the wild turkey, Andubunjlhid.
Avdeits, Tramslation of vol.i. p. 15; but I hear from
? by Mr. Caon that in Illmois the

b
ToLL 1857, p. 04, On Dicrurws, R B. Starpe, ¢ Pros. Zoseg. Seo.
*Tbis,' 1803, p. 44, On the Platales, 1872, 1. 405,
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those where fertile females, whilst young, acqaire the characters
of the male, through variation or some unknown cause® But

‘hypothesis of on gemmules derived
from each part of tho male being present, though latent, in the
female ; their on some in

the cleotive affinities of her constituent tissues.

A few words must be added on changes of plumago in relation
1o tho season of the year. From reasons formerly nssigned there
can bo little doubt that the elegant plumes, long pendant
feathers, crests, &., of egrets, herons, and many other birds,

selves. As, however, plumes would probably be inconvenient
and certainly of o use during the winter, it i possible that the
habit of moulting twice in the year may have heen gradually
acquired through natural selection for the sake of casting off
inconvenicnt ornaments during the winter. But this view
cannot be extended to the many waders, whoso summer and
winter plumages differ very little in colour. With defenceless
species, in which both sexes, or the males alone, become

conspicuous during the breeding-season,—or when the males
‘acquire at this season such long wing or tail-feathers as to impede
their flight, as with Cosmetornis and Vidus,—it certainly at first
appears highly probable that the second moult has been gained

‘whether the many species which moult their ornamental plumes
r loso their bright colours during the winter, havo acquired this
liabit on account of the inconvenience or danger which they
would otherwise have suffered.

el il G g v o b ) bt
s v

“Rigne Avimal, p. 158) variows astis. 2

instances with Lanius, Ruticilla, ™ See Gould's ‘Birds of Grest

Licaria, and Anas. Auvdubon has Britain.'
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1 conclude, therefore, that the habit of moulting twico in the
year was in most or all cases first acquired for somo distinet
‘purpose, perhaps for gaining a warmer winter covering; and that
variations in tho plumago occurrivg during the summer wero

to the off-
‘spring at the same season uu lh-tmahvmmnlvem
inhecited ether by Tl i ou il Rulalam seeting o
of inheritance which provailed. This appears more

i tended

ir aruamental plomage during the winter, bt wars
saved from this through natural selection, esulting from the
inconvenience or danger thus ca

1 have in this chapter to shew
are not trustworthy in favour of the view that weapons, bright
colours, and various ornaments, are now confined to the males
owing to the conversion, by natural selection, of the equal trans-
‘mission of characters o both sexes, into transmission to the male
sex alone. Tt is also doubtful whether the colours of many

transmission to the female sex. But it will be convenient to
defer any further discussion on this subject until T treat, in the
following chapter, of tho diffrences in plumags botween tho
young and

CHAPTER XVL
Birps—concluded.

The fnmsture lumage ia selation o the charsctr f the plumage n
both sexes when adult—Six classes of cases—Sexual differences betwees
the maies of loly-alied o represmtaiive tpces—
suming the characters of the malo—Plumage of the young fn relation
to the summer and winter plml‘l of the ulu—on lhu Ilmll' of
besuty in the birds of the world—Protective colounng—Conspicuously-
iored BirdeSovalty Sypmecatid~ Suczumary of the Trur ohapters o

Wa must now consider the transmission of characters, s limited
by age, in reference {o sexual selection. The truth and im-

<ho young and the old, as far as known to me, may be included,
it will bo well to make 8 fow preliminary remarks.
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‘With animals of all kinds when the adults differ in colonr

species both yous similarly marked,
mhelmlnowlumnwlﬂdoubtthtthmtwdh
lion and puma was a striped animal, and that tho young have
rotained vestiges of the stripes, like the kittens of black cats,
which are not in the least striped when grown up. Many
specics of deer, which when mature are not spotted, are whilst
young covered with white spots, as are likewise some fow species
in the adult state. So again the young in the whole family of
pigs (Suidm), and in eertain rather distantly allied animals, such
as the tapir, are marked with dark Jongitudinal stripes; but
here wo have o character apparently derived from an extinet
progenitor, and now preserved by the young alone, Tn all such
cases the old have had their colours changed in the conrse of
time, whilst the young have remained but little altered, and this
has been effcted through the principle of inheritance at corre-
sponding

ages.

Tluu -ma principle_applics to many birds belonging to

ps, in which the young elmlyr-uhh-ch
m.bar und differ much from their respective adult parents. The
youngo!llnmll‘ll the Gallinace, and of somo d.lltlnﬁy-lh‘d

are covered with

down; h«mwmnmkh-md%»
remote that it h:dlya-- Young cross-bills (Loxis)
have at first straight beaks like those of other finches, and in
their immature stristed plumage they resemble the mature
redpole and female siskin, as woll as the young of the
greenfinch, and somo other allied species. Tho young of many
kinds of buntings (Emberiza) resemble ono another, and like-
wise tho adult state of the common bunting, %. miliaria. In
Mmm.hmmnpnllhmulhmwhnu
breasts spotted—a.
wmvmhcumlmb,m-»,mm

8o again with many thrushes, the feathers on the
back are mottlod before they are moulted for the first time, and
this character is retained for life by certain eastern species.

of Charles Darwin Online
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The young of many species of shrikes (Lanius), of some wood-

peckers, and of an Indian pigeon (Chalcophaps indicus), are

transversaly striped on the under surfaco; and certain allied

species or wholo genera mnmzhdymrhdwlun it
y-

(
eoum), the maturo species differ eun;;«:mbly from one another
t bo

in plumago an allied genus, Dendrocygns, when mature.!
Similar facts will hereafter be given in regard to certain herons.
Young black grouse (Zetrao tetriz) resemblo the young as well
as the old of certain other species, for instance the red grouse
or 7. scoticus. Finally, as Mr. Blyth, who has attended
to this subject, has well remarked, the natural affinities of
many species are best exhibited in their immature plumage;
and as the true affinities of all organic beings depend on their
descent from a common progenitor, this remark strongly con-
firms tho belief that the immature plumage approximately
shews us the former o ancestral condition of tho specics.
Although many young birds, belonging to varions familics,
thus give us a ghmpm of the p!nmn.ge of their remote pro-
genif many other birds, both dull-colonred and

differences and resemblances between the plumage of the young
and the old, in both sexes or in one sex alone, may be grouped.
Rules of this kind were first enounced by Cuvier; but with the
progress of knowledgo they require some modification and am-
plification. This I have attempted to do, as far as the extreme
complexity of the subject permits, from information derived
from varions sources; but a full essay on this subjoct by some
Sorapstent oithologis s Tonch Roaed.  To m'dor nmmm
ogn“h Bloxn lﬂ. “55"'
4 " vol

Blyth, as quoted in Jerdon’
of India,” vol. ii. r 485,
Sioras, Bith, e 1852, 5

2R

175,
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to what extent each rulo provails, T have tabulated the facts
gzminhuyuﬁmhmmdybyllwﬂxvnymhﬁlﬁ
o Britain, Audubon on thoss of North America, Jedon

of Tndia, and Gould on thoes of Australin. 1 may hero
preuuise, first, that the sveral cascs o rules graduato futy cach
other; and, secondly, that when the young nre said to resemble
their parents, it is not meant that they are identically alike,
for their colours aro almost always less vivid, and the feathers
aro softer and often of & different shape.

F

RULES OR CLASSES OF CASES.

1. When the adult male is more beautifal or conspicuous
than the dult female, the young of both sexes in their first
‘plumage closcly reseble the adult female, s with tho common
fowl and peacock; or, as occasionally oceur,they resate bee
el mors okl thanthy do tho dut male,

plumage

III. When tho adult male resembles the adult female, the
young of both sexes have a peculiar first plumage of their own,
as with the robin.

V. When the adult male resembles the adult fomale, the
young of both sexes in their first plumago resemblo the adults,
as with the kingfisher, many parrots, crows, hedge-warblers,

V. When the adults of both sexes have a distinct winter and
summer plumage, whether or not the male differs from the
female, the young resemble the adults of both sexes in their
winter dress, or much more rarely in their summer dress, or
they resemblo tho females alone. Or the young may have an
intermediate character; or again they may differ greatly from
the adults in both their seasonal plumages.

VL In some fow cases the young in their first plumage differ
from each other according to sex; the young males rescmbling
more or less closely the adult males, and the young females -
mora or less closely the adult females.

Orass 1—In this class, the young of both sexes moro or less
closely resemblo the adult female, whilst tho adult male differs
fmm the nd\\lt female, often in the most conspicuons manner.

lo instances in all Orders could bo given; it will
nmeeeouu to mind themmmon yhmnnt dm-_k,unm
sparrow. The cases under this class graduate into others.
Thus the two sexes when adult may differ so slightly, and the
young so slightly from the adults, that it is doubtful whether

TH
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such cases onght o come under the present, or under the third
or fourth elasses. So again the young of the two sexes, instead of
Teing arile SR Tk e 1 5 ighe degase Hom Gash, IS
as in our sixth class, Theso transitional cases, however, are
few, or at least are not strongly pronounced, in comparison with
those which come strictly under the present class,

The force of the present law s well shewn in those groups,
in which, a5 a general rule, the two sexes and the young aro all
alike; for when in these groups tho malo does differ from the
fomale, a8 with cortain parrots, kingfishers, pigeons, &e., the
young of both sexes resemble the adult femalod W seo th
ame fuckexhibitd still moro learly i cartaia anomalous cases;

2 he reaches maturity, which is a most
unusual ciroumstance.’  Again, the of the male goos-
ander (Mergus merganser) is more conspicuously coloured than
that of tho fomale, with the scapular and secondary wing-feathers
‘much longer; but differently from what occurs, 85 far as I know,
in any other bird, the crest of the adult male, though broader
than that of tho female, is considerably shorfer, being only a
Littlo above an inch in length; the crest of the female being two
and @ half inches long. Now tho young of both sexes entirely
resemble the adult female, so that thgrmm-d are actually of
greater length, though narrower, than ult maled

When the young and the females closely resemble cach other
and both differ from the males, the most obvious conclusion is

o 00 S tanen M Goult i of e Kiag Tary, witk whieh
it (* Handbook to_the Birds o Iso.
Amnlh,' vol. i p. |s:|)omym.x zao, on
on (006 of the ﬁ.hm) in the

wirich,
though xumhlln; e BaetS
35 Tos brillinntly cloured. - Tn somg
of Dacelo the males have
e tails, and the females brown
Sharpe informs
ung male

ones; and Mr. R.

me that the tail of the

e i ros, in’ Which
young aro more ik the el thaa
male, Seo Anrlnlmn (¢ Oraith.
fokragh” vl 475) on the
e aad the young of Cofunba

Ry e RO
Gonld, who, shewed me the spec-
see also_his ¢ Introduction to
\hc'l‘mchlllde, e *pr 120,
Macgillivray, ‘Hist Brit. Birds,
vol v. pp. 207414,
2n2
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the males alone have been modified. ano-
malous cases of the Heliothrix and Mergus, it is probable that
ariginally both adult sexes were one

S oot clads the il sloud Hly e S ihl S s
the differences botween the malo and the fomale togother with
her young are concorned, is strongly supported by some To-
markablo s rocorded by M. Byl with rspec o closly-
allied spocics which ropresent each other in distinet countrics.

certain honey-suckers (Nectarinia), shrikes
tain kingfishers (Tanysipters), Kalij pheasants (u.m,puﬂ:),
and tx»p-mldg- (Arboricola).

In some analogous cases, namely with birds having a different
summer and winter plumage, but with the two sexes nearly alike,
certain closely-nlliéd species can easily be distinguished 1n their
summer or nuptial plumage, yet are indistinguishable in their
winter as well as in their immature plumage. This is the caso
with some of the closely-allied Indian wag-tails or Motacills.
Mr. Swinhoe* informs me that three specics of Ardeola, a genus

closely
dress. 'This case is all the more interesting, because with two
other species of Ardeola both sexes retain, during the winter
and summer, nearly tho same plumage ns that possessed by the
three first species during the winter and in their immaturo
stato; and this plumage, which is common to several distinet

! Soo hia admirable puper i the - serarl it Taow, o

« Journal of o comparing the dult mile.
Bengal vl aix. 1850, . m ¢ Ses r, Swinhoe, in ¢ bisy”
also J nuvhorhdh.wh. Jnlyl!u,p.“l aud & previoss

mmduua-, In regard to
Tanpeptern oo, Schlege vid M. i Byt o ey
B;;[r;‘p:hn:. egel “:h‘“h C; . yﬂ-. Ibis,’ i llll.
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transmitted to the adults of both m at the conu'pond.mg
scason, has been modified, whilst the winter and immature
plumages have been left nnrmnged.

The question naturally arises, how is it that in these Iatter
cases the winter plumage of both sexes, and in the former cases
the plumage of the adult females, as well as the immature
plumage of the young, have not been at all affected? The
species which represent each other in distinet countries will
almost always have been exposed to somewhat different con-
ditions, but we can luxdly attribute to this action the modi-
fication of the plumage in the males alone, seeing that the
!nmlluuu] u.eymg, though similarly exposed, have not been

ews us more clearly how subor-
dmnlcinimporhnee is the direct action of the conditions of
life, in mpm.m with the accumulation through selection of
indefinito variations, than the surprising differenco between the
-sexes of many birds; for both will have consumed the same food,
and have been exposed to the same climate. Novertheloss wo
are not precluded from believing that in the course of time
now conditions may produce some direct effect either on both
m,orﬁvmtbmrmmmhnuldmamaheﬂyon one sex.
We sco only that this is subordinato in importance to the
accumulated mlh of selection. Judging, however, from a
wide-spread_analogy, when @ species mu;nn- into & new
wmtry(lnﬂthilmunpmedathe formation of representative
species), the changed conditions to which they will almost
always have been exposed will cause them fo und, undergo a certain
mtolﬂumhngvlmhﬂlty In this case sexual selection,
depends on an element linble to change—the faste or
-Idmu'lhon of the female—will have had new shades of colour
other differences to act on and accumulate; and as sexual
oot 1o always at work, it would (from what wo know
of the results on domestic animals of man’s unintentional
-lenﬁan), o surprising if animals inhabiting separate istricts,
which can never cross and thus hlundthmrnewly-mqnired
eh:uhn,wmmt,lﬂa-mﬂumﬁ lapse of time,
Thumuhhkﬂmlppl]hthnmpﬁdw
summer pluma@' whether confined to
‘both sexes.

Although the females of the above closely-allied or ropre-
sentative specics, together with their young, differ hardly at all

arwin Online
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from one another, so that the males alone can be distinguished,
ok the females of most species within tho samo gonus obriouwsly
each other. The difforences, however, are rarely
unucubnmmmu We sco this clearly in the
ol family of tho Gallizacon: the femlos, fr instance, of
the common and Japan pheasant, and especially of the Gold and
Tt of e prieh pheasant and the wild fowl
—resemblo one another very closely in colour, whilst tho males
differ to an extraordinary degree. So it i with tho fomalos of
most of tho Cotingid, Fringillidm, and many other fumilics.
There can indeed be no doubt that, s a general rule, the females
havo been less modified than the males. Some fow birds,
however, offer o singular and inexplicablo exception; thus the
females of Paradisea apoda and P. papuana differ from each
other moro than do their respectivo males;? tho female of the

femalo P, apoda is deep brown beneath. So,again, as T hear
from Professor Newton, the males of two speci

(shrikes), which represent each other in the islands of Mauritins
and Bourbon," differ but little in colour, whilst the females differ
much. In the Bourbon species tho femalo appears to have
partially retained an immature condition of plumage, for at
first nght she “ might be taken for the young of the Mauritian
“species.” Theso differences may be compared with those
inexplicable ones, which occur independently of man's sclection
in certain sub-breods of the game-fowl, in whwh the females are
ey different, whilst the males can v

sexual solstion. Tn tho several Britsh finohos, tho o seses
diffr ither vy slightly or considerably ; and.if wo comparo
the females of the greenfinch, chaffinch, goldfinch, bullfineh,
crossbill, sparrow, &c., wo shall see that they differ from ono

Malay. Archi- *Ibis,” 1866, p. 275.
pa. . 1m. 394, # Variation &,
+ Fhens with  under Domestication,’ vol. . p. 351
coloured figures, by M. F. Palley 1
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snothe chialy in tho poiats fn whidh they partaly resmble
males; and the colours of the males may safely

‘malo only in the red mark on her breast being smaller; and the
female wild turkey only in her colours being much duller. In
the guinea-fowl tho two sexes aro indistinguishable. There is 1o
improbability in the plain, though peculiarly spotted plumago

plumage, males alone of the Tragopan
Tt should be observed that, transference
from the male to the female has been effected

by sexual seloction, at least fo a certain extent. If 50, wo may
farther infor that the nearly similar plumage of the female black-
i s similarly produced at somo former poriod, But
sinco this the male black-grouse has acquired his fine
black plumage, with his forked and ountwardly-curled tail-
[iRliica:” it of $hes Glirmotirsfins bhatbasly. been By
(Gheutirence to the femals, axoopéing that she ahews i, hae! 651
 traco of tho curved fork.

1 Macgillivray, ¢ Hist. British Birds, vol. i. pp. 172-174

© The Work of Charles Darwin Online




472 The Descent of Man. PanrIL

former and recent times. But it deserves especial attention that

plumage
oolnuxn‘l.ikvon]dnmhulmn transferred o tho females.
‘These facts

been checked through natural seloction.  We must not, however,
forget that another explanation, beforo given, i possibl
that the males which varied and bocamo bright, whilst they wero
young nd_inexperienced, would have boen exposed to much
danger, and would gencrally have boon destroyed; the older and
‘more cautious males, on the other hand, if they varied in s like
‘manner, would not only have been able to survive, but would
have been favoured in their rivalry with other males. Now
variations ocourring late in life tend fo be transmitted exclusively
to the same scx, so that in this case extremely bright tints would
1ok hao ben trnmitad o the femalen, O the olher band,

Jes consiouous i, such ummpo-ed
tha!ndud(lhmphﬂnn not haye been
and if they sppeared during early ynmb.wuld ‘gencrally have
Deen transmitted to both sexes.

L addition o the el of the partal tanslcence of hame-
ters from the males to the females, somo
between the females of eloscly allied species may be attributed to
the direot or definiteaction of the onmstons o e Wit the

by the
brilliant colours gained through sexual selection; but not so
with the females. Each of the endless diversities in plumage,

11 Soe, on this subjeet, chap. xxill. in the *Variation of Animals asd
Paat s Do
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which wo see in our domesticated birds i, of cours,the reult
of some definite cause; and under natural and
oondlﬁnu,mams tint, assuming that ll.wu mnowly
injurious, wonld almost certainly sooner or later prevail. The
keehhmv-ing of the many individuals belonging to the same
specos would ultimatelytend to mako aay chango of colou,
thus induced, uniform in charaoter.

No on doubts that both sexes of many birds have had. theie
colours adapted for the sake of protection; and it is possible
hat tho femalo o of some spocics may bavo been modifed

or this end. ~ Althongh it woud b a. difleult perhaps an
nnpolnbla process, as shewn in the last chapter, to convert one
form of transmission into another through selection, there would
not be the least difficulty in adapting the colours of the female,
independently of those of the mal, fo surrouwsding obicts
through the acoumulation of variations which were from the
first limited in their transmission to tho female sex. If the
variations were not thus limited, the bright tints of the male
would be deferiorated or destroyed. Whether the fomales alono
of many species have been thus specially modified, is at present
very doubtful. I wish I could follow M. Wallace to the full
extent; for the admission would remove some difficulties. Any
ariations which were of no service to the female as  profection
would bo at once obliterated, instead of being lost simply by not
being selected, or from freo interorossing, or from being elimin-

o

and prescrved for the sake of protection,—for example, o tho
Bedge-warbler or kitty-wren (dccentor modularis and Troglodses
wndgaris), with respect o which we have no sufficient evidence
of the action of sexual selection. We ought, however, to be
eautious in coneluding that colous which sppe to us dal, are
not attractive to the females of certain species; we should hur
in mind such cases us that of the common house-spa:
in which tho malo differs much from the fomale, but docs 20t
exhibit any bright tints. No one probably will dispute that many
us birds which live on the open ground, have acquired
i present olours, at et in pat, for the sako of protction.
We know how well they are thus concealed; wo know that
their




and red-grouse serve as a protection ?

are now coloured, better protected than if they had mﬁz

quails? Do the slight the females of the
the Japan and gold serve as &

such slight differences are beneficial. For myself, I will only
luthnt!umnotwnnnud.

Protection. But this view is ot supported by any evidence,
and is not probable; for we thus in imagination expose during
‘past times the females and the young to danger, fmm which it
bas subsequently been necessary to shield their modified
descendants.  Wo have, also, to reduce, through a gradual
process of selection, tho females and tho o young o lmost

the samo tints and markings, and o transmit them to the
corresponding sex and period of life. On the lnppmm:m that
the females and the young have partaken during cach stage of
tho process of modification of a mdmy to bo as brightly
coloured as the males, it s also a somewhat strango fact tuttho
females have nover been rendered dull-coloured without the

oured.

is offered by the young of certain woodpeckers, for
“tho wholo upper part of tho head tinged with rod” which
ther decreases into a mero circular red lino in the
adtult of boh sees, or quite dissppeas fn the adlt females
Finally, with respect to our present class of cases, tho most

iracters,
males at a rather lato period of lifo have alono boen
and that most or all of these variations, owing to tho Jato poriod
of life at which they appeared, havo been from the first trans-
mitted only fo the adult male offspring. Any variations in
brightness occurring in the females or in the young, would have

* Audubon, ¢ Ornith. Biogray EI, also the case befure given of Tndo

WLLEII”' 'mkmgs
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mdmmﬂuh them, and would not hn, been selected ;

successivo variatiors. have perhaps
acted on by the conditions of life to which they have long
been exposed : but the females from not p

crossing of many individuals. In some cases, espocially with
ground birds, the females and the young may possibly have been
modified, independently of the males, for tho sake of protection,
50 a8 o have sequired the same dull coloured plumage.
Cuass IL. When the adult female is more conspicuous than the
adult male, the young of both sezes in their first plumage vesemble
{he adlt male—This clss s exactly tho roverso of tho lat,for
tho females aro hero brighter eoloured or more conspicuous than
the males; and the young, as far as they are known, resemblo

ing. A

view seems to me more probable. As the cases aro

curious and not numerous, I will briefly give all that I have
‘been ablo to find.

In one section of the genus Turnix, quail-like birds, the femals

stance with the Gallinacese. Tn most of tho species the fomale is
more distinctly coloured and brighter than tho male;* but in
some fow species the sexes are alike. In Zurnix taigoor of India
the malo “ wants the black on the throat and neck, and the
“ wholo tone of the plumage is lighter and less pronounced than
“that of the female.” The femalo appears to bo noisier, and is
certainly much moro pugnacious than tho male; so that the

33 ¢Westminster Review,’ July, 178, 180, 186, and 188. In the
1867, and A. Murray, *Journal of British Museum -pdmm-l the
h;nl. D:G.Ap.‘ gt Australian n::;

e Austral s, see  momus torquatus)
Gould’s ¢ Handbook,’ &c., vol. il. pp.  shewing similar sexual ‘m.-n-.

The Cormpl ok
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‘s way off, and any females within ear-shot run apily to tho
“ spot, and commence fighting with tho caged bird” In this way
from twalve to twenty birds, all breeding fomales, may be
cttgih dn: e Couresiot s igl,day, sy BALEEIN M B it
the fomales after lnying their ezgs associate in flocks, and leavo
the males to sit on them. Thero s no reason to doubt the
truth of this assertion, which is supported by some observations
made in China by Mr. Swinhoe?® Mr. Blyth believes, that the

mens, trachea is not convoluted in either sex of Z.
\galensis, which specics R is 50 closely, that

it can stis excopt by its shorter toes, This
another of tho law that sccondary

4 Jerdon, “Binds of India, vol. ' Gould's ‘Handbook fo the
R e g S
o ,1:"’ 3 wm Sept. 18

3
il p. 67 ¢ Ibis’ 1866, p. 298,
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male alone of P. fuliearius undertakes the duty of incubation ;
this is likewise shewn by the state of his breast-feathers during

the breeding-senson.

The female of the dotterel plover (Eudro-

mias morinellus) i8 larger than the male, and has the rod and

Fig. 2

= P ¢
Bhynchies espensis (from Brebi).

black tints on the lower surface, the white crescent on the
breast, and the stripes over the eyes, more strongly pronounced.
The malo also takes at least a sharo in hatching the eggs; but

the female likewise attends to

® For these several statements,
8o ir. Gould's ‘Birds of Great
in Prof. Newton informs me

that he has long been convinced,
from his own observations and from
those of others, that the males of

Wark

e Cormpl|

the young® I have not

the above-named species take either
the whole or a large share of
the duties of incubation, and that
they “shew much greater devotion
“towards their young, when in
“danger. than do the females,” So

srwlrr Onlir

Char
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wble to discover whether with these species the young resemble

10 1, a8 he Informs me, with Zimosa  assertion, as Mr.
lv7>p¢nia- some few other may be accounted for by the female
‘wders, in which the females are visiting the nest to la

er eggs.
Iarger and havemore strongly cone  * *{he Stadent; April, 170, p.
trasted colours than the 124,
3 of! (Wallace, llent account of

Malay Archi ¥ the

‘assert that the male and female sit  ment, by Mr. A. W. Bennett,in‘Land
s and Water,’ May, 1868, p. 238,
i
i

arwin Online
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plumes with more ly contrasted edﬂm, nevertheless he
the whole duty of incubation.®
1 will specify cases known to me, in which the

‘males or tho young.
an_Australian troo-creeper (Climacteris is rytros) the e
differs from the malo in “being adorned with beautiful, ra-
“ diated, rufons markings on chethrwﬁ,thamﬂnhvmgthu
‘part guito plain” Lastly, in an Ausialion nighidar “tho
female als i in the brilliance

“ spots on the primaries more conspicuous than in the female.”®
Wo thus seo that the cases in which female birds are mors

the difference, whatever it may have been hus here acted on the
females either less encrgetically or less persistently than on the

T, Sclater, on the lscabation than thatof the male the head of

‘ofthe Struthiones, Proc. Zool. the

Suae D, 1865, Go 1 Is wiih the coloue and b back Is cotber s
inii} Captais finely pencilled_slate-col

A% bome with the Putagoniane’  thers o tha ltoguer ha mar be

1871, p. 128), that the male is considered as the more beautiful of

E

B
the eggs dnd of the young, juss s in all thess ‘respects his species
duai':mdanllhnmmntpﬂiu mes under our first class of cases ;

of Rhea. y gy AN Sem)u- (“ Proc. Zool. Soc.”
For_the Milvago, oo 1886, p- 150) wan much surprised
Eoa oo 3 "}‘ agle ¢ o both
Birds, 1841

observe that the young o

(Knn-laporlu), vesembled in ther dark heads and
T
.u vol. i, m-na 2 ¢ females ; 50 that it we
&. his case that the females
Coreyoboge {800 have been modified, whilst the males
‘malous case ; the head of the female and the young have retained a
I pure white, and b back ia redder - former siaia of plamage.

te Work of Charl
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‘males in the last class. Mr. Wallace belioves that the males
have had their colours rendered less conspicuous for the sake of
duri < s

to the lower surface, and the males, if thus coloured, would not:
havo been exposed to danger whilst sitting on the eggs. It
should also be borne in mind that tho males are not ouly in a.
slight degreo less conspicuously coloured than tho females, but aro
smallor and weaker. They have, morcover, not only nequired
the maternal instinct of incubation, but are less pugnacious and
vociferons than tho females, and in ono instance havo simpler
voeal organs. Thus an almost complote transposition of the

have lost some of that ardour which is usual to their sex, so that
they no longer scarch eagerly for the females; or, if we might
assume that the females have become much more numerous
than the males—and in the case of one Indian Turnix the females.
are #aid to be “much more commonly met with than the
“ males,” *—then it is not improbable that the females wounld
Thave been led to court the males, instead of being courted by
them. This indeed is the case to a certain extent with some
Dirds, as we have seen with the peahen, wild turkey, and certain

their bright colours, other ornaments, or vocal powers, Sexual
selection would then do its work, steadily adding to the attrac-
tions of the females; the males and the young being left not at
all, or but little modified.

Crass 11, When the adult male resembles the adult female, the
young of both sezes have a peculiar first plumage of their own.—In
this class the sexes when adult resemble each other, and differ
from the young. This oceurs with many birds of many kinds,
The malo robin can hardly be distinguished from the female,
Dbut the young aro widely different, with their mottled dusky=
olive and brown plumage. The male and femalo of the splendid

* Jerdon, ¢ Birds of India,’ vol. iil. p. 598. .

© The mplete Work of Charles Darwin Online
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scarlet ibis are alike, whilst the young are brown; and the
searlet-colour, though common to both sexes, hupplrmtlyl
soxual

males when they are confined. With many specics of herons
the young differ greatly from the adults; and the summer
plumage of the latter, though common to both sexes, clearly
has n nuptial character. Young swans aro slato-coloured,
whilst the mature birds ave pure white; but it would be
superflious to give additional instances, Theso differences
between the young and the old apparently dopend, as in the last
two classes, on the young having retained a former or ancient
uuw of plumage, whilst the old of both scxes have acquired a new

adults are bright coloured, we may conclude
fmmlhamuhjmtmldammhentoﬂm scarlet ibis and to
‘many hm,mdhumlhemﬂogydhxwlummﬂmdn.
that such ‘been acq by
the nearly mtnm males; but that, differently from what ocours
in the first two classes, the transmission, though limited fo the
‘same age, has not been limited to the same sex. Consequently, the

8-

CLAsS IV. Wien the adult male resembles the adult female, the
young of both sexca i Uiir irst plumage resemblethe ais,—In this
class the young and the adalts of both sexes, whether brilliantly
or obscurely coloured, resemble each other. Such cases are, T
think, mmeommfm?.hln thoso in the last class, Wo have in

with brown—a vestige probubly of a former state of the
plumage, Frequently in tho same group of birds, even within
the same genus, for instance in an Australian
eots (Platycerous), the young of some species closoly Teseml
‘whilst the young of other species differ onmirlmhly, from nuu-
parents of both sexes, which are alike® Both sexes and the
young of the common jay are closely similar; but in the Canada
jay (Perisoreus canadensis) the young differ 80 much from their
parents that they were formerly described as distinct species®

* Jerdon, * Birds of India? vol. .. ™ Gould, Ibid. vol. i pp. 57, 46,
o e i Audubon, *Oraith. Biography,

130. L ey 2 A
1

© TH Charles Damwin Oriline
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e the more beabtifa these males having reci m
the moro beautifal fmaless but it is doultful w
doublo nrocess of selection would be likely to ocour, owing to
greater cagerness of ono sex than the other, Taad whother ummbu
$horo cffieiont than selection on one side sione. It i, therefore, the
oca probable viw thafsexual selection s um], in th present cluss,
are conee

xmml rule thmnghouﬁ the animal kingdom, ﬁml is, on the males;
hoso have transmitt

an avo i thir graallyadquied”colows,
iler cquallyor st anatly, o et ATt of both s,

e, ot o’ do ity mly, whether the muccessivo
it e appeicsd e thr sfer Uy i bcome sy
matare, or whilst quits young.  1a ci exllm case sexual seleotion must
Have acted oa the male whea ko ﬁ with rivals for tho

ion of the female ; and. mm ¢I~
ave been transmitted to both sexes and all

sges fil, tho offpring oflen t charscters o

cartior ago than that at which e s wpgearsd L. thas p‘rmh.“
Cases apparently of this kind have been obscrved Vit ivd b s il
o nature.. For fnsanco Mr. lyh hus sean specmens of Lanias rufe
and of Colymbus glacialis whi whilat young,in & e

s

Young of the comsion swan (Cygnus olor) do not cast off their
Tenthers and become white until cighteen months or two years old ; but
Dr. F. Forel has described the case of three vigorous young birds, out
‘of & brood of four, which were bom puro white. These young birds

% (Varistion of Auimals asd "' Charlesworths' ¢ Mag. of Nate
‘Plants under Domestication, vol. ii.  Hist ” vol. i. 1837, pp. 305, 306
P79

® The C
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3 < Bulletin de la Soc. Vaudoise
des Se. Nat vol. x, 186, p. 132,
The young of the Polih ewan
[/ -—m..u i of Yurnl, ars

iways white; but this species, as

31z, Sluge informns e, s beliéved
b i i vasicty
of the domestic swan (Cygnus

I am mdel-ud to Mr. Blvth

for informat
m sparrow of P-lslhu
longs to lhe Sebgouns Petronia,
Fer iostances Dhe' males ot
i 2

Toquire these yoars, the i of
ur years, to com-
pleto e sl Plumage. (See

Audbon, <Orath, Blograghyy Vol
L p. 233, 280, 373) The
duck takes three
P. 614). The male of

pheant, us 1 bear from Mr.
euner Weir, ean be distingaished
from the female when about three
‘months old, but he does not acquire
s full aplendour until the end ot

in the following
year.

' Thas the I5is tantaius and Grus
americanus take four years, the
Flamingo severa, year, und_ the
Ardea hudovicana before

plumage.
o, id vl & p. 221

212
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mwnm,mlu.mmmamummem

of transmission.
mh:g-nummndmby-uw-mlbm

o Jateness of the period of variaton, whothor iy the
'ge in reforence o the duration of life, or to the power of reproduction,

oF o tho aumber of mw-mmw- The

moulting of birds, cven within tho samo funily, differs

out any assignable cause.  Somo binds moult s0 euly, tha
nearly il tho body feathers aro cast off beforo tho frst wing-fenthers
o fully grown; and wo cannot beliovo that this was tho primordiat

tate of lhlnh? When the period of moulting has been accelerated,

lhen at which the colours of the adult plumag are first developed
will ol appear to us to yilnsyh. This may be
Hiustraid b e by soma bird-fanciers, who pull

we can hardly jadge by this standard. And, with referonce to the
period at whioh the power of upmdnndun n s gaind, it s nrmul(
i Hrdl hilst retaining

immature plumaye3"
Tho fact of birds breeding in their immaturo plumage seems opposed
t0 the belief that sex mumn..pl.yudnnmmu ns 1

ud,mnm u giving ormamental colours, plumee, mes, & to tho males,
an of many species.
The oﬂmlnn -nnﬁqbe o valid one, i e yo Joumger and los ortatianted
malos wero as successful in winning femalen o gating e
icind, us tho older and moro beautihl prvm

to suppose that this is mpm Audu.bm:l'pnh fing of

y.' “The redstart of America, o soguine ls ful
il vol. 1. p. 205, though masy i e
The Zbis tantalus takes four years to :;wnd gear Gl il au). The
hite-]

lore “-lq-lrllg h ,:
(vl
gl

Work ¢

) The Comp
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mhuh?.hnﬂn-d- Mvwnmd&dﬂmmm

dress for thus the charsctar of the specics
would ultimately be modificd.# I, on the other hand, the young never
po g a female, the habit of carly reproduction would
perhaps be soomer or € superfiuous and
Tho plums, goes on inercasing in beanty

many years aher they are full m.cm m.umumwnnmomm
of ., with some of :, and with the crest

Jhumes of cortin herens, for i s o
Bat it s d ‘whothor tho cont ment of such feathors

18 the result of the ulwﬂnn of successive beneficial variations (ﬂwngh
mhulhammp;\;::ﬂnm-m:bhdn o) or

g 0
are fn good Beulth und have plenty of food; -ndlnmvhndm%’x
lusy may previl with the plunes Fieh

o bolh sezes havo a ditinet einer and
l-wpl e ot he male difers Jrom (e femal, the
young rescmble the adults of both sczes ir winter dress, or much

rarely in their summer dress, or n.-u.u../ alone.
1Bt Rpstomp ey i g Kl ogatn, they may
iffo greatly from (h adall in both their seasonal lumaages— The cascs
im this class aro singularly complex; nor is this surprising, ns they
on inheritance, limited in o greater or less degree in threc
dilfrent wage namely, by scx, age, and the weason of tho yuar. Tn
6 indi ofthe s specios puss thiough at least
m.mmn-uofplmp ‘With the species, in which the male
it from the femalo dur (humm"mnlohrnl:.g‘,‘whluhh
rarer, seasons,! generally rosem females,
e with tho so-alied goldfineh of North A
“vith tho splendid Malurtof Antrlie
of which aro alike during both the

> Otber auimale biloging fo
e

—0n
have been known to breed i, Amlnrm, it Cval. L. p.
Al g eir larval struc-
ture, Fritz Maller has shewn K :’ur illustrative cases see vol.
it s ¢ Rist

am.«.mw” m, on the

Claradri
‘premature we @ ram.,umurfnm Amurica,
‘have not s yet ncquired their  Fringila fristie, Lin., see Audubon.
ydevioped lepers. Al eseh *Orsith. Biograghy, vl | B 175
fets aro bighly laterstig, s For the Maluri, Goulds {Haadlosk
mess by which to the Birds of Austatie, vl LR
o] ".i.:";.'.',“ §
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l‘m-nhk‘h tho sdults, iretly, in their 'hh-d,-dnu —mdly‘,hu;l this is
‘much rarer oocurrence, ; ‘may
from the adults at all seasons. We bave an instance of the

during the summer.#  As an mammmor

Lina.) i an ealy stao of plussags, S0
coloured like tho adults during ; and the young of the
wl ywned sparrow of North America (. fum

28 fledged, have elegunt white stripes on their il
tho young nd the old during the winter.4 With respect to the third
Gasenamely, Uk of the young having an intermodiate oharacter bt ween
the ‘summer and winter adult plumages, Yarrell * insists uut this
oscurt with many waders. h‘ly‘innpldhﬂu'ﬂ:mng

sexes in their adult kmslumgu.
egrets of

g
g

‘alone being ]

T ke only 5 o' mrhonthnuumpl.l
tho Young esebla the females s helt et desss ot the adults ot
Dokl pexcs in heir winto dress, tho cases diffr from thooo vmundnr
Classes 1. and 1T, only in the charastes originally
imala during tho brecing-season, i been limited i their o
mission to the corresponding season. the adults have  distint
rummer and ‘winter pluraags, and tho young diflo from botb, the Shse
is more diffioult fo understand. We may admit as probablo that the
‘young havo rotained an ancient state of plumage; we can sccount by
sexual seleotion for the summer or nuptial plumage of tho adults, but
how aro we to account for their distinet winter plumage? If we could
admit that this plunage serves in all cases a8 & its ac-

no a difforence as we sometimes seo
etween the two plumages, been thus caused. A more probable
an apciont nylenlplmprﬁdlymm

characters

s been rotained bym.duxuddmng tho winter,  Final

‘cases in our present class apparent

e adul mplhl.hlvm‘be‘;nvmoud iiod 't Tots enemieson
5’ e season, and sex; but it would not bo worth while o

attompt follow out those complex relat

“ Lam indebted to Mr. Blyth On the Fringilla lewcophrys, Au-

for hﬁmnuan a5 to the Bwphyul dubon, ibid, vol. ii. p. 89, I shall

see alio Jerdon, *Birds of Lndu., have hereafter to refer to the young

vol. jii. na. o.uu of certain berons and egrets being

see Blyth, in ¢Ibia, 1867, p. 173. white.
the Alcs, see lq:.lh

it Bt Birds,” vol.

©TH
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males, and the females mors o lew ciwely lhe Jemales—
The cases in tho present roups, are
Dot Wamerous o It seets the et maturel thing. thet oo
should at first somewhat resemble the adults of J and
unlly and more like the fult malo blackeap
alicapila) s o black head, that o tho femle b ish-
brown and £ am formed by 2 that the young of both sexes
can be distinguished by this character e ings. n th fumily
ot vo thus,
the malo blackbird (Turdus merula) can bo distinguishod in tho nest
from tho femalo, 'Tho two sexes of (¢ 3

Blue, whilat thoseof tho fomale pephid Lo g o young
ng feathers assume theis maturo und

= er o
the wing-feathers becomo n.bdhnhmolhm The most probable
ﬂn"nhnlumwlhnm

ln.hnliﬂh-

ioh chosnut-brown colour with a g golr.lzn-nd head, is the male, w

the other, which is cloguntly variegatad with groen and. wiito with u
io-groen head is the female. Now the young from

i Audubon, ¢ Orith. Bography,<Ornith, Bography,' vl v . 302),

5k s, wigh i m: '?dwlzhu{::%wla s

o, A Wrght, in Tia? - blug mthate frontalis

vl i T80k, o Tndin (Jertony *Bids of T f lnde;
3 Rty - 969). ' Mir. Bly

v, o
blackbird, Blyth in Charles-
'uthn'll.u ! of Nat. History,' vol.
ey Mwlng additional

cases
may be mentioned ; the youag males
I ;

rubra can!
from the young females (Audubon,

ol e T
stonechat, Sazioola rubicola, are
a3t 3 very early age.

Mr. Salvin gives (Proe. Zoolog, Soe
1870, p. 206 ), the case of & hum-
‘ming-bird, like of
Eustephagta,
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s Tl e
y ‘more and more com,
Tn th'hhltun.ifnhduvwhhlh.plmﬂdh

our guide, it would appear that both sexes have been readered
xi;:amlhgl tly; Twmﬂ:&-nmuuh pastially trnsferred
its beauty other. mn uired his bright

loars thevagh sexoal sclection 1 1he ety A as, for intance,
w.p-ndm btk et casos and the fumale 12
thlmmmnatulho femalo m,un-a Turnix in our sccond

of cases. But there is wuch difficulty in understanding how thi
mm huheeueﬂwmln the sume umewnhmmuz‘uonho

i

Mr.
that wmnnhummu ‘males greatly excoed the
in number, whilst o&umm. gmmmukylha
Ims\ugmuyaxmdmm.h-. o then, wo might asmmo

some former longthened

Hh
£
E
L3
E

We have now secn in all six classes, that an intimate relation
exists between tho plumage of the young and the adults, either
of one sex or both. These relations are fairly well explained
on the principle that one sex—this being in the great majority
of casea the malo—first acquired through variation and sexual
selection bright colours or other ornaments, and transmitted
them in various ways, in accordance with the recognised laws of
inheri ‘periods

no important
imng catso seetas o b o g  which ths variations

Fmthaprlndyloeﬂnhmhnmnzwmxpo ages, and
any variations in colour which occurred in the males at an
early age not being then selected—on the contrary being often
eliminated as whilst similar variations cosisiug
Stox ness fhs period of reprodition have ket ‘preserved, it
follows that tho plumage of the young will often have been left
mumodified, or but ltfle modified. Weo thus gt somo insight
into the colouring of the progenitors of our existing specics. Tn
a vast number of species in five out of our six classes of cases,
tho adulta of ono sex or of both aro bright coloured, ot Jeast
during the breeding-season, whilst the young are invariably less
trightly coloured than the adults, or are quite dull coloured :

Work of Ch

Darwin Online
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for 1o instanco s known, as far as I can discover, of the young
of dull-coloured species displaying bright colours, or of tho young
% o =

resemble each other, mnmmy-ped_mwgn,m
‘means all), of which the young are bright-coloured, and as

form whole groups, wo may infer that their carly mgmi
wero likewiso bright. With this exoeption, if wo look to the
Dirds of the world, it appears that their beatty hus been much
inereased, snco thab porod, of which thei immaturo plumage
gives us o partial record.

On the Colour of the Plumage in rvelation to Protection.—~Tt will
llow Mr. Wallace in the belief

colour isgreen.” It will be
tried, how difficult it is to
troe. we

How difficult it is to seea partridge, , certain
plovers, larks, and night-jars when. onground. Animals
cases, for tho bare

affords no , and nearly all the smaller quad-
rupeds, les, and birds on their colours.

© ¢ Westminster Review, July, 1867, p. 5.
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“ colour.” Calling to my recollection the desert-birds of South.

specics

‘plumage coloured in a protective manner; and this colouring is
all tho moro striking, as with most of thmlmdl it differs from
that of their congoners. Both sexes of thirteen out of the
toventy-six specios are coloured in the same manmer ;
belong to gencra in which this rule commonly prevails, so that

back being of the sume sand-coloured hue in the two sexes. So.
that in these ten species the upper surfaces of both sexes have
boen acted on and rendered alike, through natural solection, for
the sako of protection ; whilst the lower surfaces of tho males
alone havo been diversified, through sexual selection, for the
sako of ornament, Hore, as both sexes are equally well pro-
tected, wo clearly seo that the females have not been prevented
by natural selection from inheriting the colours of their male
parents; so that wo must look to the law of sexually-limited:
transmissi

jon.
In all parts of the world both sexes of many soft-billed birds,
especially thoso which frequent reeds or sedges, are obscurely
coloured. No doubt if their colours had boen illiat,they
would have been much more conspictions to their encmies;
whether their dull tints have been specially gained for the e
of protection seems, as far as I can judge, rather doubtful. It
is still more doubtful whether such dull tints can have been.
it for the ke of orpument. Wo s, howover, b in mind
that male bLirds, though dull-coloured, often differ much from
their females (as with the common sparrow), and this leads to:
the belief that such colours have been gained through sexual
scloction, from being attractive. Many of the soft-billed birds
are songsters; and & discussion in o former chapter should not
% ¢Ibis,’ 1859, vol. i p. 429, e his ience of the
seq. Dr. RoAE Weree: Siiarts .umn"”?mu mu.,.um’ L
tome in o letter that, according to

© The
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th‘mﬂmm that the best songsters are
ornamented:

the birds of paradise (Lophorina atra), the males alone are black,
brown or mottled; and there can

-cock and
the brightly and variously coloured beak of the scoter-drake
(Odmml), in the red beak of the chough (Cmyrml-u, Linn, ).
of the black and the black stork. Thisleads me

the diversified and vivid stripes of colour, with which these
‘organs are ornamented.” The naked skin, also, at the base of the

oo o mtactory cxplanaton s size, sad il s t
ever been offered of the immense colours, of T e e ke

© The Complete Work of Charles Darwin Online
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beak and round the eyes is likewise often brilliantly coloured ;
and Mr. Gould, in speaking of one species,” says that the colours
of the beak “ are doubtless in the finest and most brilliant state
* Quring the time of pairing.” There isno greater improbability
that toucans should be encumbered with immense beaks, thm'lgh
vendered as light as possible by their cancellated

the display of fine colours, (an object falsely appearing to |u
unimportant), than that the male Argus pheasant and some other
‘birds should be encumbered with plumes so long as to impede
their flight.

In the samo manner, as the males alone of various species are
black, the females being dull-coloured; 50 in o few eases the
males alone aro either wholly or partially white, as with the
several bell-birds of South America (Chasmorhynchus), tho
Antarctic goose (Bernicla antarctica), the silver-pheasant, &c.,

Deautiful plumes, certain ibises, gulls, terns, &c., have acquired
their moro or less completely white plumage through sexual
selection. In some of these cases the plumage becomes white
only at maturity. This is the caso with certain gannets, tropic-
birds, &e., and with the snow-goose (Anser hyperboreus).  As the
Il.marhreed‘on the “ barren grounds,” when not covered with
snow, and as it migrates southward during the winter, there is
10 reason to suppose that its snow-white adult plumage serves
as a protection. In the Anastomus oscitans, we have still better

duving s wiake s S outigviaie Oty ot 1

Bates (‘The Naturalist on the by its breadth, dopth, as well as

Amsaons? vl i 1965, p. 941) length, s mot ntelligile oa the

states that uq view, that it serves merely as an

veaching e up- organ of prehension. Mr. Belt

e T e believes (¢ The Naturalst in Niot

sated by other| authors, fr ex-  ragusy’ . 107), that the prlndpll
and from the bedk is

tracti Yo

o T birke, Bat, s g Sy 8

M. Bates admite, the besk “can female whilnnuﬁn. h-hd-h.
“ gearcel red a very

y be conside: per-  tree.
fctly-formedinstrument for the Ramphastos carinatus, Gould's
“ md to which e Lol e -umgnpn of Ramphastidie”
shewn

@ The Complete Work of Charles Darwin COnline.
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with the smaller gulls, or sea-mews (Gavia), and with some terns
(Shm),unﬂythemexmmn for the heads of the young
birds during the first year, and of the adults during the winter,
are either pure whits, or much paler coloured than during the
breeding-season. These latter cases offer another instance of the
capricions manner in which sexual selection appears often to
have acted.®

‘That aquatio birds have acquired a white plumage so much
ofterer than terrostrial birds, probably depends on their large
sizo and strong powers of flight, sn that they can easily defend
themselves or escape from birds of prey, to which moreover they
are not much exposed. Consequently, sexual selection has not
here been interfered with or guided for the sake of protection.
No doubt with birds which roam over the open ocean, the males
and females could find each other much more casily, when made
conspicuous either by being perfectly white o intensely black;
so that these colours may possibly serve tho same end as the
call-notes of many land-birds.* A 'lnh or black bird when it
discovers and flies down to a carcase floating on the sea or cast
up on the beach, will be seen from a great distance, and will
guide other birds of the same and other species, to the prey; but
as this would bo a disadvantage to the first finders, tho indi-
viduals which were the whitest or blackest would not thus
procure more food than the less stmngly coloured individuals,
Hanna omupxoum oalmn mmot ‘have been gradually acquired

lelwﬁon.

this purposo
A.-m.l ‘selection depends on fiuctuating an clement as

fusto, we can understand how it is that, within the same gronp
of birds having nearly the same habits, thero should exist white
or nearly white, as well as black, or nearly black species,—for
instance, both white and black cockatoos, storks, ibises, swans,
and petrels. Piebald birds likewiso somefimes occur in

magpie. 'That a strong contrast in colour is agreeable to birds,
we may conclude by looking through any large collection, for
the sexes often differ from cach other in the malo having the paie

# On Las lel.lndSnu, high in the air, like marine Lirds

s Macgiliveey, “Hist Brit Birds? ~ over the ove shres o fo spocies
6l vp 515, ‘584, 626, 0, the  are slmat whlly or larely wite
reus, Auds lack, So

yperbor s duis nd lmnyn are bl
g m.m by, e 5o, g, onspicnuas colours
B e s T By, aid the sexes in finding
-.l nl.ht dur'ng the breeding-
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parts ot a purer while, nd tho vaciously colourod dack parts of
still darker tints than the female.

1 would even appeas that mers novalty, o lght changes for
the sake of change, have sometimes acted on fomalo birds 8s &
cbacin, likn, changes o6 ulicn with us, . Thas tho. malse:of

‘young, but. tho adults in their winter plumagn, of the allied
Bupluis coromandus aro whito, this colour chunging into &
vich golden-buff during the breeding-season. 1t s incredible
that the young of these two species, s well as of somo other
memborsof the umo iy shuld. fo any special purpose
have been rendered pure white and thus made

should hav been rendered white the winter in
a country which is nover covered with snow, _On the other hand
wo have good reason to believe thatw has been gained by
‘many birds as a sexual o may thereioro conclude
that some carly progenitor of the Ardea asha and. the
acquired o white plumage for nuptial

this colour to their ; 5o that the young and the old

could look still frther back to the still carlicr progenitors of
theso two species, wo should probably sco tho adults dark-
% See Jerdon on the gemus specific names. Audubon (*Ornith.
Pn.lmnh, 4 Birds of India,’ vol. i, B{ognphy, r:h;il.plll vol. iv.
" The young of Ardea fescens lhan[hl that this remarkable “
l.d‘.ﬂ”!hldlhlls:{nm of plumage will greatly “ disconcert
likewise white, the ldmlhh being  “ the systematists.”
in acee with

P—
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coloured. I infer that this would be the case, from the analogy
of many other birds, which are dark whilst and

adult are white; and more especially from the case of the Ardea
gularis, the eolours of which are the rovarse of those of A. asia,
for the young are dark-coloured and the adults white, the young
having retained o former state of plumage. It appears there-
fore that, during a long line of descent, the adult progenitors
of the Ardea asha, the Buphus, and of some allies, have under-
gono the following changes of colour: first, a dark shade;

to change

successive changes are
only on the principlo of novelty having been admired by birds
for its own sake.
Several writers have objected to the whole theory of sexual
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prcluds thie apprciating slight changes, auy moro than it

dous i tho caso of man. with respect to taste, whicls

on many clements, s portly on habit and partly

on u love of novelty, there seems Do improbability in animals

i ry long peric ‘ornamen-

tation or other attractions, and yet apprecisting slight changes
in colours, form, or sound.

Summary of the Four Chapters on Birds.—Most male birds are
highly pugnacious during the breeding-season, and some possess
weapons adapted for fighting with their rivals. But the most
pugnacious and tho best armed males rarely or nover depend for
success solely on their pawer to drive away or kill their rivals, but
havo specil meaus i charming e female Wit some 3 i tho
power of song, or of giving forth strango cries, or instrumental
‘music, and the males in consequenco differ from the fomales in
their vocal organs, o in the structure of certain feathers. From

means for producing various ve

pin a high idea of the importance of this means of .
vour to charm the females by love-dances

antics, performed d or in the air, and sometimes at

propared y kinds, the
brilliant tints, combs and wattles, beautiful plumes, elongated
foathers, top-knots, and so forth, are by far the commonest means.
In some cases mers novelty appears to have acted as a charm.
‘The ornaments of the males must be highly mpumm to them,
for they have been acquired in ot a fow cases at the cost of
increased danger from enemies, and even at some loss of power
in fighting with their rivals. The males of very many species
do mot assume their ornamental dress until they arrive at
‘maturity, or they assume it only during the bxeed.m@-mwn,
the tints then become more vivid. ornamental

p is
prolonged affair, and many males and fmales congregate at an
appointed place. "o suppose that the females do mot appreciate

ullthurpomplndduphy,nemdm and this is incredible.
Birds have fino powers of discrimination, and in some fow
instances it can bo shown that they have ataste for the besutifal.
Thnfmﬂu,m, known occasionally to exhibit &

ipathy for certain individual males.
letbeadmnudmnhnimluprelu,mmmunuinﬂs

© Th lete Wo
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excited by the more beautifl males, then the males would

another than do the females; this is well shewn in certain
closely-allied representative species, in which the females can
hardly be distinguished, whilst the males aro quite distinct.
Birds in a state of nature offer individual differences which




strong;
viduals of both sexes, however affected, will havo been kept at
each successivo period nearly uniform by the free intercrossing
of many individuals.

‘With specios, in which the sexes differ in colour, it is possible
or probable that some of the successive varistions often tended
to bo transmitted equally to both scxes; but that when this
e b 3

occurred wero provented from acquiring the bright

colours of the males, by the destruction which they

during is o evidence that it is possible by
convert one form of

another. But thero would not be the least difficul ©

& female dull-coloured, the male being still kept bright-coloured,

wo can understand how it is that they bave gradually been
nndn‘d,b]mﬂuhchmlndmdly-hm(hdmnmm
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hu&mthkn!nmﬂq—lmlhdmnmmm.]hnﬂlhe

As the young of so many species have been but little modified
in colour and in other ornaments, we are evabled to form some
Jndgmmhmhmtommal carly progenitors;

Tower surfisce in the males alone has been variously ornamented
through sexual selection. Finally, from the facts given in
theso four chapters, wo may concludo that weapons for battle,
organs for producing sound, ornaments of many kinds, bright
and conspicuous colours, have generally been ucquired by the
males through variation and sexnal selection, and have been
tted in various ways according to the several laws of
tanco—tho females and the young being left comparatively
but little modified.”
Y1 am indebted to the and the two followis

i o Vi ke s 1o

on mammals. In this way
looked over these four chapters o been saved from making

EE

2x2
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CHAPTER XVIL
SECONDARY SEXUAL CHARACTERS OF MawMaLs,

The Iaw of atle—Spacial weapons, cofined fo_the males—Cuuse of
absence of weapons in the female—Weapons common to both sex

rthurlly acquired by the male—Other
igh importance—Greater size of the male—Means

sezes, yet
uses of lluh ‘weay Thlir
pons—

proference shewn by either sex in the pairing of qudmpdl
Wirst mammals the male appears to win the female much more

through the law of battle than through

the display of his

not provided with any

many animals in Southern Africa as almost invariably showing
the scars received in former contests.

The law of battle prevails with aquatio as with terrestrial
mammals. It i notorious how donpersaly mall sele fght,
both ith thei oot and claw, during tho breedingseseon;
and their hides often covered

ery jealous at this season; and in their
battles * they often lock their jaws togother, and turn on their
“ that their lower jaws often become
sbout the names of the species, and  and_Bachman, *Viviparous Quad-
from stating anythin fact fN‘AIIﬂN, 1 269.
which fs known to this Sstingu Trols oL Anmerion, 1046 DiMES
maturalist to be erroneous. But of *Journal of Lin, Soc. Zoolog, L x.

2.

course he is not at all answerable
for the accur
quoted by me

of the statements
m varions autho-

. s‘; Watertow's account of two
hares fighting, *Zoologist,” vol. 1.
1843, p. 211. On moles, Bell,
“Hist. of British Y

edit. p. 100, On squirrels, Avdubon

Y The

ymplete Work of

1869, p.
* On the battles of seals, soe Capt.
C. Abbott in  Proc. Zool. Soc.’ 1885
5. 191} leo. 23, . Brown,
1868, p. 436; lluLLluyd,‘G-n
Sweden,” 1867, P 4125

seo Mr. J. H. Thompsos, in * Proc.
Zool. Soc.” 1867, p. 246.
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All male animals which are furnished with special wea)
for

tho world, with tho horns inextricably locked together, shewing
how miserably tho victor and vanquised bad perished? No

animal in the world is so dangerous as an elephant in must.
Lord Tankorville has given me a graphic description of the
battles between the wild bulls in in Chillinghat Park,tho doson-
dants, degenerated in size but not in courage, of the gigantio
Bos primigenius. In 1861 several contended for mastery; and it
was observed that two of the younger bulls attacked in concert

overthrew and

theso hills thero wore two wild stallions, each with a small troop
of mares; “and it is cartain that theso stallions would never
“havo approsed each ofher withont fighing.  Both bad tried
“ singly to fight the English horso and. dri
‘but hud fuilod. - One day they camo i ety and aftacked
“him. This was scen by the capitan who had charge of the
“ horses, and who, on riding to the spot, found one of the two
“ stallions engaged with the English horse, whilst the other was
 driving away the mares, and had already soparated four from
“the rest. The capitan settled tho matter by driving the whole
“ party into the corral, for the wild stallions would not leave
“ the mares.”

Malo animals which sre provided with eficient eutting or
tearing tecth for the ordinary purposes of life, such as the

eapons ly adapted for fighting with their rivals. The
very  with tho males of many other animals.
7 oo Ll A h? e of tngeaus o Fariain HicAasel
See Scrope (¢ wapiti, moose, hv.

SBIT uu-l -nm i 1 e Bog e
h"ur-l”-n 4 u“" Sir A Senith found ot the Cops ot
Richardson, In" Puuea or Atk Gool Hope the skeletons of twe
cans,” 1829, p. 259, says that the guus in the same condition.

O
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antelopes in which the females are hornless. With many animals
the canine teeth in the upper or lower juw, or in both, are much

the walrus the tusks are sometimes quite absent In the male
olophant of India and in the male dugong® the upper incisors
form offensive weapons. In the male narwhal the left canine
alone is doveloped into the well-known, spirally-twisted, so-
called horn, which is sometimes from nine to ten fect in

It is belioved that tho males uso theso horns for fighting fo-
gother; for “an unbroken one can rarely be got, and

which is embedded in the jaw; but sometimes, though rarely,

t ac-
cording to Harting, the secretion from the gland is not poisonous;
and on the log of the female there is a hollow, apparently for the
reception of the spur.”

When the males are provided with weapons which in the
females are absent, thmmhud‘]:dbeldnnbt that these serve

were
dlome. Tt o probable,  Joast f most csse,tha the fenales
have been provented from scquiring such weapons, on account
of their being uscless, or in some way injurious.
Onﬂueonhuy umymemwbymmuammm

S;::.nu,h- ;‘: S’ 16005 130 B oot For
;e m)-yn it Soc.” 1869, p. 553, See Prof. Tu
+ good tusk 'the. ma in Journal of * Anat, *1872,
weighs 4 pounds, and is lnnpr uun P76, on the homologial naturs of
e e fesale, which weighe * these ¢ W. Clarke
about 8 pounds. The on o tusks bein d-nhg:i the
described s Oghting  ferociously. melos In - Proo. Zoo 1871,
On the phecce of the .42,
uuh in the female, see * Owen on the cachalot
*Proc. Zool, Boos lut. P omd:uhyuahu. IML ol i s:.

429 638, 641. ~ Harting is quoted by’

& Owen, ‘Anatomy of Vertebzates,  Zouteveen u.h  tremleki ol
vol. il p. 285. this work, vol. i p.
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purposes, more especially as  defence against their encmies, it
illmrpﬂmgﬁctthnithqymupoulydﬂdﬂp\ﬂ or quite
absent, in the fomales of so many animals. With fomale deer
'.hadlulapmmtduﬂngunhmumcm of great branching
horns, and with female elephants the development of immensa
tusks, would bo a great waste of vital power, supposing that
they were of 1o use to the fmales. Consequently, they would
have tended to bo eliminated in the femalo through nataral
selection; that is, if the successivo variations wero limited in
their transmission to the femalo sex, for otherwise the weapons
of the males would have been injurionsl this

in which tho female is furnished with horns, thongh they are
somewhat smaller, thinner, and less branched than in the male,
it might naturally bo thought that, at least in this case,
must be of somo special service to her. The fomalo retains her
horns from tho time when they sro fully developed, namely, in
Saplembr, throughout the winler unkl Apel o May, when o
brings forth her young. Mr. Crotch mado
for mé in Norway, and 1 appesta-that the fomaies a thie season
conceal themselves for about a fortnight in order o bring forth
their young, and then reappear, generally hornless, In Nova
Scotia, however, as 1 hear from Mr. H. Recks, tho femalo some-
times retains her horns longer. The male on he other hand
As

P

to uring this season, which the larger part
o the time during which sho is hored. Nor i8 it probable
that sho can have i ient pro-

b inherited horns from ancient
genitor of the family of dmfnr,ﬁnmmﬁolof&h-ﬁmluo(
50 many species in all quarters of the globe not having horns,
wem-ywnnludaﬁmdmmthapﬂmmd!ﬂchmhxvfthe
Thehumoftbumndmmdmu)apuinnmmunmlly
* On the structure and shedding  regard to the
of the. horns of the relndeer, Hoff 'ﬁ-;dn-ﬂww. m’
berg, * Amanitates e e in Canada,’ 1865,
. 80.
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carly age; but what the cause of this may bo is not known.
Tho effect the transference of the horns to

exhibit,
the femalo of Cervulus moschatus ban brity tufs ety

")mnb instead of & horn;” and “in most specimens of the
fannew-pm(cmmna)m h-mmbmypm
tuberance in the place of the horn.”** From
‘may lude ‘un y
well-developed horns by the female reindeer, is duo to the males
baving first acquired them as weapons ting with other
males; and secondarily to ‘some un-

present in only one out of four or five females *)—to those which
havo fairly developed horns, but manifestly smaller and thinner
than in tho male and_sometimes of & different shape, —and
ending with those in which both sexes have horns of equal size.
As with the reindeer, so with antelopes there exists, as pro-
viously shewn, u relation between the period of the development
of the horns and their transmission to one or both sexes; it is

species, depends,
wunn.mdmp:;hmmum Tt accords with this

* Tide
'E-nhdobnl log. eu,'xs-u
Other masculine.

bty inmsties
similarly trantered to the fomale
thus Mr. Boner, in

ol fnnh chasio (- Goamels

s m‘m ‘Mountaisis of Ba-
\'l”l.' 1 dﬂ_ 863), says,
e bl ik

there

© The C

© iCatalogue of

Mammalia fn_the

Brih Mosoum” part. il p. 0.
On the Cervus
se0 Hon, J D, Catan, *Ottawa Acad:
of Nat. Beleucun May, 1808, p, 9,

U Tam indebted to Dr. Canfield,
for this information, see also his
paper in *Proc. Zoolog. Soc.,’ 1866,
P- 105,

' ¥or instance the horus of the
female resemble those
of Adlllh‘ %, viz. the Ant.
dorcas var. m Desmarest,

“Mammalogie, .
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view that even in the same restricted genus both sexes of some
spocies, and the males alone of others, aro thus provided. It is

mmppo-n.h-nhaywmnmnrdimmt
Tn all the wild species of goats and sheep the horns are
larger in tho male than in the female, and are sometimes
quie absent in tho latter In soveral domestic breeds of
these two animals, the males alone are furnished with horns;
and in some breeds, for instance, in the sheep of North Wales,
though both sexes are properly horned, the ewes are very
liable to bo hornless. I have been informed by a trustworthy
witness, who purposely inspected s flock of these same sheep
during the lambing season, that the horns at birth are generally
moro flly doveloped in the malthan the femal. - Mz.J. Pel
erossed his Lonk sheep, both sexes of which always bear horns,
with hornless Leicesters and mlz-shmphknm i
the result. was that tho male offspring had their
siderably mm,mmm..m-muy oeirdbon
Theso soveral facts indicate that, with sheep, the horns
mnmuahh- firmly fixed character in the females than in

larger than i

bases do not touch mmp-dbwammm Blyth
remarks : “!nmmalﬁwvﬂdhvimmthmm
“both longer and thicker in the bull than in the cow, and in
“tho cow-banteng (Bos sondaicus) the horns sro remarkably
“ small, and inclined much backwards. In the domestic races
“of cattle, both of the humped and humpless types, the horns
“ are short and thick in the bull, longer and more slender in the
“ cow and ox; lndmmlndunbnblo they are shorter and
“thit\hrinlhnbull,lonnr more slender in the cow. In
“the wild gaour (B. gaurus) the horns are mostly both longer
“and thicker in the bull than in the cow.”"* Dr. Forsyth

also informs me that a fossil skull, believed to be that of the
female Bos etruscus, has bmnﬁmndlndleVlldAmo which is

Rl

the horns of the female are generally longer but less powerful

than in the male; and in some other species of rhinoceros they
© Geay, Catalogue Mamm. Brit. ~ ricans,’ p. 278.
Sus.” part i 1852, p. 160, 1 Land and Water,' 1897, p.
“ Huchardson, * Fausa Bor. Ame- 346,
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The effocts of castration notice, as throwing light on
this same point. Stags after the operat never renew their
, however, must a8 after

Auirow Smith, “Zoology  quises fr, ma in Sasony
S, Aficay . slx; Owen, cAmt. subject. I von Nathustus (-vun.
tunyo{Vurhbnu-."ol 624, uchty 1873, p. 64) s that the
7 This is the of horus of an early

Sedlit, *Die Darwinsche Theorie/  periody ither nl\n;vlhn‘

1871, p. 47.
'l am much obliged to Prof.
Victor Carus, for having made en-

@ The Complet:

lork of Chat

re rudiments; but
g tefers
%0 merinos or to ordinary breeds.
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wndiﬁmdlhohnmlinm-mlymmol-chm
But'hymﬁmlboddhdhmmwollnmly

tion of the horns cannot be explained with any certainty.
Navmhd“itmpmhhh.minmbmmmm

of long-lost 50 here, the
in the constitution of the individual, resulting from castration,
produces tho samo effect.

The tusks of the elephant, in the different specios or races,
differ according to sex, nearly as do the horns of ruminants, Tn
Indis and Malacca the males alone are provided with well-
developed tusks. Tho elephant of Ceylon is considered by most
naturalists as a distinot ace, but by somo as a distinot species,
and here “not one in a hundred is found with tusks, the fow

“ that them excl males® Tho African
elephant is undoubtedly distinct, snd_the femalo has large weil-
dov not so large as those of

of

female walruses—aro all instances of the
sexual

purposes. The clephant uses his tusks in sttacking the tiger;
according to Bruce, he scores the trunks of trees until they can
be thrown and he likewise thus extracts the fari-
naceous cores of palms; in Africa he often uses one tusk, always
the same, o probo the ground and thus ascertain whether it will
bear his weight. The common bull defends the herd with his
horns; and the elk in Sweden has been known, according to
a o blow of his great

O most

Lloyd, to strike a wolf dead with a single

horns. Many similar facts could be given.

ourious secondary uses to which the horns of an

be occasionally put, is that observed by Captain Hutton'
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mumps(camwr—)dmmmmd 4 it is also
i, with the i, namly, that when tho maloaeintally fall
from  height ho bends fmwards his head, and by alighting on
his massive horns breaks the shock. The female cannot thus
use her horns, which are smaller, but from her more quiet
disposition she does not need this strange kind of shield so

much.
Each male animal uses his weapons in his

males in singlo combat; this goat possessed enormous hora
measuring thirty-nine inches in a straight lino from tip to
tip. The common bull, as every one knows, gores aud tosses his
opponent; but the Italian buffalo is said never to use his horns,
o ive o tremendous bow with his conves foehead, and. thea
instinet

with a bull of the same lpeah-lholmkedhimmdhein

her about with great violence. But it was
manifest to Mr. Bartlett that, had not the bull shewn dignified
forbearance, ho could easily have hlled her by a single lateral

gs
E
§
I

“ Mr. Blyth, in ¢ Lad and et s the il 1869, . 150
Wateny Marchs 1605, Pl M. E. M. Bailly, a-’h-..
the authority of Capt. Huttan des Cornes,’ &c., *Annal. des

others. For the wild thnxe.hm Nat." tom. fi. 1824, p. 369,
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foreo, that X have scn & hard. plank docply indented Ly a singlo
blow.

‘With antelopes it is sometimes difficult to imagine how they
can possibly nse their curiously-shaped horns ; thus the spring-
Yoo (dat. euchore) has rather short upright horns, with the
sharp points bent inwards almost at right angles, so s to face

Pig. 63. Oryx lencory, male (from the Knowsiey Menagetie)

Oryz leucoryz (fig. 63) are directed backwards, and are of such
length that their points reach beyond the middle of the back,
over which they extend in almost parallel lines. Thus they

scem singularly ill-fitted for fighting; but Mr. Bartlett informs
mo that when £wo of theso animals prepare for battlo, they kneel

‘batants then gradually approach each other, and each endeavours
1o got the upturned pomm under the body of the other; if ono
lmeudn in dumg this, he suddenly springs up, throwing up his
head at the same time, and can thus wound or perhaps even
hnlﬂxhulnhgonlll. Both animals always kneel down, so as
o guard as far as possible against this manceuvre. It has been
mﬂdadthllmeolhnnwapuhunndhuhommﬁ

even against o being forced to place his
hdhet'uun the fmo-leg in order to bring the points of thz
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510 The Descent of Man. Par IL,

horns forward, he 'vu!dgmmﬂybeundulgxmzdmdmhga
when attacked by any other lnnnnllﬁm.ﬂlmm

with rival males, to bend his head somewhat inwards or down-
wards, as s now done by cartain stags; and it is not improbablo
that ho might have acquired the habit of at first occasionally and
afterwards of regularly kneeling down. In this case it is almost
certain that the males which possessed the longest horns would
have had a great advantage over others with shorter horns; and

3 th sexual selection, until uired their present
Tonger, throug seleston, uni they ey “presan

length

‘With stags of many kinds the branches of the horns offer a
curious ease of difficulty; for certainly a singlo -zmm ‘point.
‘would infliot & much more serious wound than several diverging
ones. InﬂirPhxhpEQeﬂanﬁmmnmﬂmmuuhﬂmdthﬂ
(Cervus elaphus), thirty inches in length, with “not
“fower than fifteen snags or branches;” and at Moritzburg
there is still proserved a pair of antlers of a red-deer, shot in
1699 by Frederiok 1., one of which bears tho astonishing number
branches and the other twenty-seven, making
dwgeme: sixty branches. Richardson figures @ pair of antlers

of tho wild reindeer with twenty-nine points* From the
manner in which the horns are branched, and more especially

that their horns are more injurious than useful fo them? But
this author overlooks the pitched battles between rival males.
As T felt m about the uso or advantage of the

‘habits of red-deer, and he informs
me that he has never seen somo of the branches brought into
use, but that the brow antlers, from inclining downwards, are a
great protection to the forehead, and their points are likewise

* On the hors of rededeer, Acad. of Nat. Science, May, 1868,
Owen, *British Fossil Mammals, El),uyl that the American deer
1548, p; 78; Bchardion on e Gght' with thelr fore-fey afler
horad of the nlld-r,‘l‘-mhor the question of superiority has
ndebted s Pur.w o= “m% Sur 'usage
i ictor TR > , “Sur I
the Meritzburg d des Corne,  Aunales des Se. Nat?

“ Hon. J. D. Citon (‘Ottawa  tam. . 1804, p 371,

© The
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used as weapons of offence; when a man by
wapiti deer (Cervus canadensis) in Judge Caton’s park in
Ottaws, and soveral men tried to “never

“ the ground.” 'The stag by this procedur gradually drove the
party of resouers backwards, o a distanco of 150 or 200 fect;
was killed.

64), are

eyes, o one will dispute. If, then, the horns, like the splendid
sccoutrements of the knights of old, add to the noble appearance
of stags aud antelopes, they may have been modified partly for
this purpose, though mainly for actual servico in battle; but I
have no evidence in favour of this belief

An interesting caso has lately been published, from which it
appears that the horns of a deer in one district in tho United
Statesare now being modified through sexual and natural selection.
A writer in an excellent American Journal® says, that ho has

= a most interesting account % “The American Naturalist,’
w o.s“w to Hon J. D. Dec. 1869, p. 553,
Caton's paper, as above quoted.
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512 The Descent of Man. Papr IL

hunted for the last twenty-one yearsiu the Adirondacks, where
the Cervus virginianus abounds. About fourteen years ago he
first heard of spike-horn bucks. These became from year to year
more common ; about five years ago he shiot one, and afterwards
another, and now they are frequently killed. “The spike-horn
« differs greatly from the common sntler of the C, virginianus.

Fig. 64, Strepaiceros Kudu (from Sir Andrew Smith's * Zoology of South Africa’).

« It consists of a single spike, more slender than the antler, and
« searcely half 50 long, projecting forward from the brow, and
«terminating in o very sharp point. It gives a considerable

@ The Comp +f Charles Darwin Online
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Cuar. XVIL ~ Mammals—Law of Battle. 513

“ advantage to its possessor over the common buck. Besides
“ enabling him to run more swiftly through the thick woods and
“ underbrush (every hunter knows that does and yearling
“bucks run much more rapidly than the large bucks when
« armed with their cumbrous antlers), the spike-horn i & moro
“ effective weapon than the common antler. With this advantage
¢ the spike-horn bucks aro gaining upon the common bucks, and
may, in time, entirely supersede them in the Adirondacks.
“ Undonh'ed.ly, the first spike-horn buck was merely an acci-
“dental freak of mature. But his spike-horns gave him an
« advantage, and enabled him to propagato his peculiarity. His
 dosoandants having o liko advantag, have propagated the
“ peouliarity in a constantly increasing ratio, till they are
“glowly crowding the antlered deer from the region they
“ inhabit” A critio has well objected to this account by asking,
why, if the simple horus are now so advantageous, were the
ed antlers of the parent-form ever developed? To this T
can only answer by remarking, that a new mode of attack with
new weapons might bo  grest advantage, 4 shewn by the oo
of the Ovis cylocros, who tus conuered a domesio um amons
for his fighting power. Though the bnnnhed antlers of o stag
aro well adapted for fighting with his rivals, and though it
might bo an advantage to the prong-horned varioty slowly m
acquire long and branched horns, if ho had to fight
ith ohrs of thomme kind, yot it by no means follows um
a1 o

branched horns would be the best ounq'naﬂn‘

differently armed. In the foregoing case ommu
hmmwtﬂnmtmmmqwnmm an antelope
having short horns, and who therefore need to kneel

Male quadrupeds, which are farnished with tusks, use them in
various ways, s in the case of horns. The boar strikes laterally
and upwards; the musk-deer downwards with serious effect.®
‘The walrus, though having so short a neck and so unwieldy a
body, “can strike cither upwards, or downwards, or sideways, with
“ equal dexterity.™ I was informed by the late Dr. Falconer,
that the Indian nlq)lnnt fights in a_different manner acording
to the position and curvature of his tusks. When they are
directed forwards and upwards he is able to fling a tiger toa
gmdmhnm—ui.-id even thirty foet; when they are
short and turned downwards he endeavours suddenly to pin the

* Pallas, *Spicilegia Zoologics * Lamont, Seasons with the Sea-
s-_nanm.l: i Horses,” m‘i,p 141

2L
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514 The Descent of Man. Past 1L

tiger to tho ground and, in consequence, is dangerous to the
nde!,'hbk h.bln'nbahhdd!tbehﬂvd‘h'

Very few male quadrupeds possess possess weapons o of two distinet
kinds specially adapted for fighting with rival males. The male
‘muntjac-deer (Cervulus), however, offors an exception, as he is
provided with horns and exserted canine tecth. But we may
infer from what follows that one form of weapon has often
‘been replaced in the course of ages by another. With ruminants
the development of horns generally stands in an inverse relation
with that of even moderately developed canine teeth, Thus
camels, guanacoes, chevrotains, and musk-deer, are hornless,
and thev have efficient canines; these teeth being “ llwuyu of
« smaller size in the females than in the males.” The
have, in addition to their true canines, a pair of
incisors in Lhmnmj-‘l‘ Male deer and antelopes, on the

teeth;

present, are always of small size, so that it is
dm:hthﬂ Whother they sro of any servics in their battles, Tn
Antilope montana. they exist only us rudiments in the young
‘male, disappearing as he grows old; and they are abeent in the
fomale at all nges; but the females of cortain other antelopes
and of certain deer have been known occasionally to exhibit
rudiments of theso tecth® Stallions have small canine teoth,
which aro either quite absent or rudimentary in tho mare; bu
lhuy do not appear to bo used in fighting, for stallions bite
incisors, and do mot open their mouths wide like

by
l‘nlhlndhmummmﬂuﬂyufhxghimpommhmk

S alto, orte, (Phllooph.  Ameriosn dr, S also Feloonet
Transact,” 1799, 212) on the
manner in which the short-tusked

ooknah variety attacks other ele-
phants.

# O, eduatomy of Verte
brates; val. i, 845

 See Ritppell (in * Proc. Zoolog
Soc Jan. 15 1636, 5. $) on the
cavines in deer and antel

o Marti on s fonale
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have boen given by some authors® ~With
(i T which e horas ace poriodilly Tameved, e drain
the constitution must be greater; the horns, for instance, of the
mooso weigh from fifty to sixty pounds, and thoso of the
extinet Trish elk from sixty to seventy pounds—tho skull of the
Intter weighing on an average only five pounds and a_quarter.
Althongh the horns are not periodically renowed in sheep, yet
their development, in the opinion of many agricnlturists, entails
a sensiblo loss to the breeder. Stags, morcover, in escaping

that he will not touch or break a twig when walking quietly,

cannot act £o dexterously whilst rushing away from a pack

of wolves. “During his progress he holds his nose up, so

“nmlqthnhmlhmmﬂybuk and in this attitude
ground

acquired cost of retarded flight,
her nazsents &4 the coct of soa Toke o it el Eeltlos
with rival males.

With mammals, when, as is often the case, the sexes differ in
nu,thamllmmnlmmzdlyzhrgumd stronger. 1 am

the most

Tinus ureinus), o full-grown femalo weighing less than ono-sixth
n( a fnu-gmm male® Dr. Gill remarks that it is with the
ety o,tm, 143, Seo alio Owen, ¢ British

lu.w o le Fossil Mammals,' on the Irish elk,
lM.mm.l., 'y 447, 455,
™ Richardson, e e, * Forest Creatures,' by C. Boner,

< g ,.h.-. 1861, p. 60.

E.’f"f.’L -:lmv;nn, xmf: u,'if":"i'h'!. iy Rvood
2u2
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species differing but little. Whales also afford evidence
of the relation existing the of the males and
their large size with that of the female; the males of

the right-whales do not fight togother, and they aro not larger,
but rather smaller, than their females; on the other han

they aro doublo tho sizo of the females. The greater strength of
the male, s Huntor long ngo remarked” is invariably displayed
in those parts of the body which are bronght into action in
mﬂngwithﬂvdmh—luwmhthml-nmkd

the bull. Male quadrupeds are also more conrageous and
pugnacious than the fomales. Thero can bo little doubt that

theso Jaro boen, gined,purtly through sexal sl
tion, owing {0 & long seric of victores by tho stronger and
through the

variations in strength, size, and courage, whether due to mere
uﬂluhvuto'.heﬂ‘m of use, by the accumulation of which

uadrupeds have acquired theso characteristio qualities,
bo -y o Iato in life, and wero consequently to a large
extent limited in their transmission to the same sex.

Fron thees considsrations L was anxious 1o obtal, {nfhrmation
25 to the Scoteh deerhound, the sexes of which differ moro in
size than those of auy other breed (though bloodhounds differ
considerably), or than in any wild canine pecies known o me.
‘Aocordingly, 1 appliod 1o Mr. Cupples, well-known for his
success with this brood, who has weighed and measured many
of his own dogs, o who has ith grat Kindnes collecid for
me the following facts

e
fomales range in height from 23 to 27, or even to 28 inches;
in weight from 50 to 70, or even 80 pounds® Mr, Cuppl

o

Comp. Zoulq&cf&ubﬂdgm United % ¢ Animal Economy,' p. 45.
sm-.'nL No. 1, p 82. The 3 See also Richardson’

's  Manual

by acare- on the Dog,’ p. 59. Much valusble

o “obeerver,  Caple Bryant. Dr. information on the Seottish deer
Gill in ‘The American Naturalist,’ d is given by Mr. MeNeill,

er
pelative sae of the sexes of whales,  inequality o size betwsen the sexesy
¢ American Naturaliet,’ Jan, 1873, in Scrope's * Art of Deer Stalkiags
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eumludallhlttmm%m 100 pounds for the male, and 70 for

females by six and a half ounces; in another litter the average
‘weight of four males excoeded that of one female by less than
one ounce; the sume males when three woeks old,
the female by seven and & half ounces, and at the age of

weeks by nearly fourteen ounces. Mr. Wright of Yeldersley
House, in & letter to Mr. Cupples, says: * I havo taken notes on
“ the sizes and weights of puppies of many Jittrs, und w ar an

E'g

o jence goes, dog-puppies as & rnh ery little
“ from bitches till they arrive at about five or six months old;
“ and then the dogs begin to i ), the bitches

weeks
“ afterwards, a bitch-puppy will occasionally be larger than any
"o{&h‘dop. but thayuv invariably beaten by them later.”

rience, 0 on growing in stature till they
&walnhmghm months old, and in weight till from
to twenty-four months old; wl females cease increasing
in stature at the age of from nine to fourteen or fifteen months,

mmvmmmnﬁhhdnru&hﬂdm
in size between the male and female Scotch deerhound is
acquired until rather late in life. mmm-xmdm
are used for coursing, for, as Mr. maﬂlh‘bm-m,
hmduhvonmmﬂm&wmgth wm!hpullfhnl
. From the names used in old legends, it appears,
ulhmnm Mr. Cupples, that, -tlvarylnmtpuhd,m
males were the most celebrated, the females being mentioned
only as the mothers of famous dogs. Hence, during many
generations, it is the male which has been chicfly tested for
lt:mngth, size, lpsed, and courage, and the best will have been
the

?

ﬁmmmmhﬂhhhlﬁs,&uwﬂl have tended, in
often their

e, . i St o v S Hbbey ol (i e

hu-uoa

O Tl
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518 The Descent of Man. Parr 1L

The males of some fow quadrupeds possess organs o .
devolopod. solely se & motns CF dofid ‘hiainat i atticks of
other males. Some kinds of deer use, 4s we have seen, the
upper branches of their horns chiefly or exclusively for de-
fending themselves; and the Oryx antelope, as I am informed
by Mr, Bartlett, fences most skilfully with his long, gently
curved Horns; but theso are likewiso used as organs of offence.
The same observer remarks that rhinoceroses in fighting, parry
each other's sidelong blows with their horns, which elatter
loudly fogether, as do the tusks of boars,  Although wild boars
fight desperately, thoy seldom, according to Brehm, receive fatal
wounds, as the blows fall on each other's tusks, or on the layer
of gristly skin covering the shoulder, called by the German

hunters, the shield; and
here we have o part spe-
ciallymodified for defence.
With boars in the prime
of life (sce fig. 65) the
tusks in the lower jaw are
sed for fighting, but they
become in old age, as
Brehm  states, so much
curved inwards and up-
wards over the snout,
that they can no longer
bo used in this way.

They may, however, still
T e o by 7™ serve, and even more

effectively, as a means
of defence. Tn compensation for the Ioss of the lower tusks
as weapons of offence, those in the upper jaw, which always
project a littlo laterally, increnso in old age so much in length
and curve so much upwards, that they can b used for attack.
Novertholess, an old boar is not so dangerous to man as one at
the aga of six o seven years®

In the full-grown male Baburisa pig of Celebes (fig. 66), the
Tower tusks are formidable weapons, like those of the European
boar in the prime of life, whilst the upper tusks are so long
and havo their points so much curled inwards, sometimes even
touching the forehead, that they are utterly uscless as weapons
of attack. They more nearly resemblo horns than teeth, and
are 80 manifestly useless as teeth, that the animal was formerly
supposed {o rest his head by hooking them on to a
Their convex surfaces, however, if the head were held a littlo

% Brehm, ¢ Thierleben,' B, ii. 5. 720-732.

© The Complete Work of Charles Darwin Online:



VIL  Mammals—Means of Defence. 519

Iaterally, would serve as an excellent guard; and hence, perhaps,
1 s that in old animals they “ are gencrally broken off, as if by
* fighting™ Here, then, we have tho curious case of the
upper tusks of the Babirusa regularly assuming during the
prime of life, a structure which apparently renders them fitted
only for defence; whilst in the European boar the lower tusks
assume in o less degreo and only during old age, nearly tho
same form, and then serve in like manner solely for defence.

¥ig 66, Skull of the Babiruss Pig (from Wallace's * Malay Archinelago”s

In the wart-hog (Phacochoerus athiopicus, fig. 67) the tusks in
the upper jaw of the male eurve upwards during the prime of
life, and from being pointed serve as formidable weapons.
tusks in the lower jaw are sharper than those in the upper, but
from their shortness it sems hardly possible that they can be
usod as weapons of attack. They must, however, greatly
strengthen those in the upper jaw, from being ground so as to
fit closely against their bases. Neither the upper nor the lower

4 See Mr. Wallace's mcarmllnn account of this awmal, ‘The Malay
Archipelago,” 1869, vol. i. p. 4
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appear to have been specially modified to act as guards,
though no doubt they are {0 a certain extent used for this pur-
pose.  But the wart-hog is not destitute of other special means
of protection, for it has, on each side of the face, beneath the
eyes, a rather stiff, yet floxible, cartilaginous, oblong pad
(fig. 67), which projects two or three inches ontwards; and
it appeared to Mr. Bartlett and myself, when viewing the living
animal, that these pads, when steack from beneath by the tusks
of an opponent, would be turned upwards, and would thus
admirably protect the somewhat prominent eyes. I may
on the authority of Mr. Bartlett, that theso boars when fighting
stand directly face to face.

Fis g1, Toud of femalo Ehloplan warthog, from «Fro. Zol. Soc” 1809, showing
(s charasirs o h e hcngh o e e
N, When the”corravin wnder the impression that it repre.

Lastly, the African river-hog (Pofomochoeris pmuﬂ?alm)]m.s a
hard eartilaginous knob on each side of the face beneath th
ensbwliivers bty axiblorpid o tha warkhopsibh g
also two bony prominences on the upper jaw above the nostrils.
A boar of this species in the Zoological Gardens recently broke
into the cage of the wart-hog. They fought all night long, and
were found in the morning much exhausted, but not seriously
wounded. It is a significant fact, as shewing the purpose of the
above-described projections and excrescences, that these Were
covered with blood, and were scored and abraded in an extra-
ordinary manner.

Although the males of so many members of the pig family are

© The Complete Work of Charles Darwin Online.
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provided with weapons, and as we have just seen with means of

Thmnen[tholion(nmsnmddﬂhﬁu against the attacks
of rival lions, the one danger to which he is liable; for the
wales, as Sir A. Smith informs me, engage in terrible battles,
and & young lion dares not appronch an old one. In 1857 a
tiger at Bromwich broke into the cage of a lion and a foarful
scone ensued : “ the lion's mane say neck and head from
“ being much injured, but the tiger at last succeeded in ripping
“ up his belly, and in a fow minutes he wasdead.” ¢ The broad
ruff round the throat and chin of the Canadian lynx (Felis
cmadensis) is much longer in the male than in the female; but
whether it serves as a defence I do not know. Male seals are
well known to fight desperately together, and the males of
certain kinds (Otaria jubata)* have great manes, whilst the
females have small ones or none. The male baboon of the Cape
of Good Hope (Cynocephalus poroarius) has a much longer mane
and larger canino teeth than the fomalo; and the mane probably
scrves a8 a_protection, for, on asking the keepers in the Zoo-
logical Gardens, without giving them any clue to my object,
whether any of the monkeys especially attacked each other by
the nape of the neck, I was answered that this was not the case,
excopt with the above baboon. In the
Ehrenberg compares the mane of the adult male to that of a
young lion, whilst in the young of both sexes and in the female
the mane is almost absent.

1t appeared to me probable that the immense woolly mane of
the male American bison, which reaches almost to the ground,
mdilmmhmanrhvnlnped in the males than in the females,
served s @ protection to them in their terrible battles; but an
experienced hunter told Judge Caton that he had never observed
anything which favoured this belief. The stallion has a thicker
and fuller mane than the mare; and I have made particular
inquiries of two great trainers and breeders, who have had charge
ofmnymﬂmhmnqmﬂlml-mdmlm “ invariably

4 ¢Atti della Soc. Italiana di Se. ¢ Dr. Murie, on Otaria, ‘Proc.
St 3Rl Zoolog. Soe.” llﬂplﬂ. Mr. J.

o..n.“" um, Ll A;s')?'d"-l:u -hm- the hair,
the o air

""'“° Bt /i e oy Dl R

M“uﬂ‘ ‘male th l the flmll.,‘-rv-
of N. Ameri lo than in the
33_'" s P e eulled s mene
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522 The Descent of Man. Parr IL

“ endeavour to seize one another by the neck” Tt does mot,
however, follow from the foregoing statements, that when
the bair on the neck serves as a defence, that it was originally
developed for this purpose, though this is probablo in some cases,
as in that of the lion, I am informed by Mr. McNcill that the
long hairs an the throat of the stag (Cervus elaphus) serve s &
groat protection to him when hunted, for the dogs generally
endeayour to scizo him by the throat ; but it is not probable that
these hairs were specially developed for this purposo; otherwise
the young and the females would have been equally proteoted.

Choice in_ Pairing by either Sex of Quadrupeds.—Bofore de-
seribing in the next chapter, the differences betwoen the sexes in
oo, odours emilted, end ommaments, it will bo convenient héza
to consider ] 0 sexes exert any choice in their unions.
Does the female prefor any particular male, cither beforo or
after the males may have fought together for supremacy; or
docs the male, when mot a polygamist, select any particular
fomale? The general impression amongst breeders seems to be
that the malo acoepts any female; and this owing to his
ness, is, in most cases, probably tho truth. Whether the female
asa general rulo indifferently accepts any male is much more
doubtful. In tho fourteenth chapter, on Birds, & considerable
body of direct und indirect evidenco was advanced, shewing
that the female selects her partner; and it would be  strange
anomaly if female quadrupeds, which stand higher in the seale
and have higher mental powers, did not generally, or at least
often, exert some choice. The female could in most cases
escape, if wooed by a male that did not please or excite her; and
when pursued by several males, as commonly ocours, she would
often have the opportunity, whilst they were fighting together,

Seotland with female red-deer, as I am informed by Sir Philip
Egerton and others.*

1t is scarcely possible that much should be known about
female quadrupeds in a state of nature making any choice in
their marriage unions. The following curious details on the
courtship of one of the eared seals (Callorhinus wrsinug) are

Mr. Boner, in bs excellent sanctusry of bis harem wad exr-
description of the habits of the red-  “ries off myny.mr uupxy
deer in Germany (* Forest Creatures,”  actly the same -m:

1861, p. 81) says, © while the stag seals, see Mr. J. A.Mlnn,ﬂﬁd.p
s deendicg s ig 3
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“ﬂlled.tholdmdamlhmund complacently reviewing his

« family, scolding thse who crowd or disturb the others,

* fercoly driving off all infrudors. This

“ koops him actively

A 80 lttle is known about the couriship of animals in a state
fur our domesti-

cated pods_avinoe: any. ahxao int Sbee Ui,

offer the best opportunity for obscrvation, as they are carefully
a Many breeders have expressed
a opinion on this head. Thus, Mr. Mayhew remarks,
“ The are able to bestow thoir affeotions; and tender

"Mhoﬁmmuwmﬁwukhmum:mmvn to be
“ in other cases, whero higher animals are concerned. Bitches
"m not always prudent in their loves, but are apt to fling
« themselves away on curs of low dogree. 1f reared with o

Tomantio
chiefly to the smaller breeds, is convinced that the fomales are

“ M. g, LAth‘HLI-.COp.me United
States; vol. 1. No. 1, p. 99,
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strongly attracted by males of & large size.* The well-known
veterinary Blaine states® that his own femalo pug became so
attached to a spaniel, and @ female setter to o cur, that in
neither case would they pair with a dog of their own breed

trustworthy

and a spaniel, both of which became enamoured with terrier-

dogs.

M. Cupples informs me that he can personally vouch for the
accuracy of the following more remarkable case, in which a
valuable and wonderfully-intelligent femalo terrier loved a
retriover belonging to a neighbour to such u degree, that she
had often to be dragged away from him. After their per
separation, although ropentedly shewing milk in her teats, she
would never acknowledge the courtship of any other dog, and to
the regrot of her ownor never bore puppies. Mr. Cupples also
statos, that in 1568, a female decrhound in his kennel thrice pro-
dueed puppies, and on each occasion shewed a marked preference
for one of the largest and handsomest, but not the most eager,
of four deerhounds living with her, all in the prime of life.
Mr. Cupples has observed that the female generally favours a dog
whom she has associated with and knows; her shyness and
timidity at first incline her against  strange dog. Tho male, on
the contrary, scems rather inclined towards strange fomales. It
appears to bo rare when tho malo zefuses any particular female,
but Mr. Wright, of Yoldersloy House,  great breeder of dogs,
informs me that he has known some instances ; he cites the case of
one of his own deerhounds, who would not take any notice of a
particular female mastiff, so that another deerhound had o be
employed. It would be superfiuons to give, as I could, other

instances, and T will only sdd that Mr. Barr, 'hobumfﬂly
bred many bloodhounds, statos that in almost overy
‘particular individuals of opposite sexes shew n o e prefer-
ance for each other. Finally, Mr. Cupples, after attending to
this subject for another year, has written to me, “1 have had

froquently capricious in their choice, rejecting one mare and

e eir Management,’ by Alox. Walker 0n
E m?r'.’.'-". i luwmm.n,’ 1638, P 26; ser
1864, pp. 187-192. also p. 244,
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have to bo habitually used. The famous Monarquo, for

Prosper “ quotes various statements from French autho-

rities, and remarks, “ On voit des étalons qui lémmt d'une

“ jument, et négligent toutes les autres” Ho gives, on the

suthority of Baglen, similar facts in regard to bulls; and Mr.
bull

belonging to
his father * invariably refused to bo matohed with a black cow.”
Hoffberg, in describing the dmmuumd reindeer of Lapland

says, ¢

“ad con confugiunt, i i qui hos in fugam
“ conjiciunt.”® A clergyman, who has bred many pigs, asseris

that sows often reject one boar and immediately sccept
hmthuhhﬁnnmhmdﬂnhlhl with most of our

and pre-
forences aro froquently exhibited, uuimnnh more uummnlyby
uumuomw:h-mum Thllbdng the case, it is impro-
bable that the unions of quadrupeds in a stato of nature should

certainty,
’

CHAPTER XVIIL
SexvaL or M. inued.

Voice—Remarkable sexval peculinrities in el Odous—Derelopment
of the hair—Colour of the hair and skin—Anomalous case of the female
ing more orusmented than the male—Colour and ormaments duo to
goxual selaction—Colout acquirel for the sake of protection—Colour,
though common to both sexes, often due to nmf..x.mn—o.
disappearance of spots aad sripes in adult qusdrupedemcn i
and ornaments of the Quadrumans—Summary.

@ Traitd do PHerdd, Nat tom. @ ¢ Amanitates Acad’ vol, v,
i 1890, p. 20, 1788, p. 160,
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to their mother; but such uses neod not here be considered.

females. Mhmumpmho@bybud'mdpml@ged

of all kinds which habitually use their voices utter various
noises under any strong emotion, s when enraged and pre-
paring to fight; but this may merely be the result of nervous
excitement, which leads to the spasmodic contraction of almost
all the muscles of the body, as when a man grinds his teeth and
clenches his fists in rage or agony. No doubt stags challenge
euch other to mortal combat by bellowing; but those with the
more powerful voices, unless at the same time the stronger,
betmmed,-ndmmmngwu,vouldmmw-dm
tago over their rivals.

It is possiblo that the roaring of the lion may be of some
service to him by striking terror into his adversary; for when
enraged he likewise ercots his mano and thus instinctively tries

that the bellowing serves as a call to the female;
but the above quoted inform me that

eagerly for the females, as indeed might be expected from what

we know of the habits of other male quadrupeds, The voice of

the fermale, on the other hand, quickly brings to her one or more
known

stags,® as is well Goﬁmhunhnwhomvﬂdmmh-
* Owen, of Verte- 3 See, for instance, Major W.

brates nl..mp::'s.' Row m., o e Sportesan
Ibid. p. Canada* ms.pss,m)-m
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imitate her cry. If we could believe that the malo had the
periodical

principle of sexual selection, together with inheritance limited to
the same sex and scason; but we have 1o evidence in favour ot
ehu view, A the case stands, the loud voice of the stag during

~senson does not foem o be of any special service to
h.m,uumdurmghumumup o battles, or in any other way.
Bnlwmmtkhﬂvemtmbwnmtmo!mwim,mdu

monkeys, and the

smmmm(ﬂywmymayzm)uunrmuhedwmm
air sack; but Mr. Blyth, who has had
tmn.do-mhd:mth the male is noisier than the female.
THence, these latter monkeys probably use their voices as a
mutual call ; and this s the case with

for instance the beaver? Another gibbon, the . agilis, is re-
markable, from having the power of giving & loto and

females—or whether the vocal organs have been strengthened

hubits of the moose and wild rein- ¢ C. L. Martin, ¢General Intro-
deer. duetion to the Nat. Hist. of Mamm.
< Owen, * Anatomy of Verte- Animals, 1841, p. 431.
brates” vol.fil. p. 600, 7 ¢Nab te dor
Mr. Green, in *Journal of Linn.  thiere voo ) 1830, 5. 15,
8oc.’ vol. x. Zoology, 1869, p. 363. 2L

§
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and enlarged through the inherited effects of long-continued
use without any particular good being thus gained—I will not
pretend to say; but the former view, at least in the case of the
Hylobates agilis, seems the most probable.

1 may here mention two very curious sexual peculiaritios
ocourring in seals, becanso they have been supposed by some
writers to affect the voice. The nose of the male sea-elephant
Qtacrorhinus proboscideus) becomes greatly elongated during the

m, and can then be erected. In this state it is
e length. The femalo s ot thus provided a
any period of life. The malo makes a wild, hoarse,
noise, which is audible at a great distance and is believed to be
strengthened by the proboscis; the voice of tho fomale being
difforent, Lesson compares the ereotion of the proboseis, with
the swelling of the wattles of male gallinaceous birds Whilst
courting the females. In another allied kind of seal, the bladder-
nose (Cystophora cristata), the head is covered by o great hood
or bladder. This is supported by the septum of the nose, which
is produced far backwards and rises into an internal crest seven
inches in height, The hood is clothed with short hair, and is
‘muscular; it can bo inflated until it more than equals the
whole head in sizo! The males when rutting, fight fariously on
the ice, and their roaring “ is said to be sometimes so loud as to
 be heard four miles off.” When attacked they likewise roar or
bellow; and whenever irritated the bladder is inflated and
quivers. Somo natunulists belevo that the voieo s thus
strengthened, but various other uses have been assign
this extraordinary structure. Mr. R. Brown s a1y
serves as a protection against accidents of all kinds; but this is
ot probable, for, as I am assured by Mr. Lamont who killed
600 of these animals, tho hood js rudimentary in the fmales,
and it is not developed in the males during youth

Odour—With somo animals, s with the notorious skunk of
Americn, the overwhelming odour which they emit appears to
serve exclusively as a defence. With shrew-mice (Sorex) both
sexes possess abdominal scent-glands, and there can be little
doubt, from the rejection of their bodics by birds and beasts of
prer, ‘that the odour is protective; nevertheless, the glands

become enlarged in the males during the breeding-season. - In

*0n the denslophant, se an 1826, p. 04 Pemnant har alio
article by Lesson, in ‘Dict. Class. collected information from the
Hist. Nat.” tom. %iil. p. 418, For sealers o this animal. The fullest
the Cystophora or Stemmatopus, account is given by Mr,

we Dr. Dekay, ¢ Aunals of Lyceum ¢ Proc, Zoolog. Soc.” 1808, p. 435,
o Nat. Hist, New York, vol. &
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many other quadrupeds the glands are of the same size in both
sexes? but their uses are not known. In other species the
glands are confined to the males, or are more developed than in
the females ; nndthqllmnn always become more aotive during
the ruting-season. At this period the glands on the sides of
thunfmmlaahphamwlug-,mdmllm

females, olmmyhndlolhhhlnxhndnlndmdlble
sacks situated in various parts; and it is believed that these are
odoriferous.

The rank efffuvium of the male goat is woll known, and that

odour of the male Cervus campestris, at half a mile to leeward of
® herd; and a hief, in which I earried home a gkin,
though often used |, retained, when first unfolded,

situations, more especially on
tear-sacks, or suborbital pits, come under this head: These
dands secrote o semi-fluid

in the malo than in the

moschiferus), o naked space round the tail is bedewed with an

o-ds wih the eutomam of the e Regger Naturgaehchte ds
beaver, seo Mr. L H. Morgaws Siugethiere von ;' 1830,
m interesting work, ‘The Ame- s, 855. This oburvn an gives

Hean Beaver, 1868, . Pallas

€ Bple. Zoolog” sk vl 1775, p.

x) hu nll dlm ed the odmkr-
of m

(‘Aln.nl Vmubm-, ol 4 p.
834) alio gives an account of thess
slands, including \Rose o the sie.
plaat, and (. 765) thoseel shrew-

n Buts, Dobson in

=y hnlog oo wn,,m

some curious particular in regard
to the odou

-Amum, of Verte-
S

ehiods . the - Erve. onl
1870, p. $40. Desmarest, O
+ Mamma.

logie," 1830, p. 455.
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odoriferous i whilst fn ‘e adalt female, and. fn'the male
until two years old, this space is covered with hair and is not

i to the male, and forms an additional
soent-organ. It is o singular fact that the matter secreted
this latter gland doos not, according to Pallas, change in con-

ails, and cats by valerian, substances far from agrecable to us;
and that dogs,
it. From the reasons given when discussing the voice of the

perfected glands and odours.

of the Hair.—We have seen that male quadrupeds
often have the hair on their necks and shoulders much more
developed than the females; and many additional instances
could be given. This sometimes serves as a defence to the male
during his battles; but whether the hair in most cases has been
specially developed for this purpose, is very doubtful. We may
feel almost certain that this is not the case, when only a thin

* Pallas, A3 og m,.,,_,
i 1799, b 5, n-.'uh-.-nm xn...n. W Kncwiley, .
Class, d'Hist. Nac." tom. ii. p.
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instances. When siags, sod the males of the wild goat, are
terrified, these crests
npmdMMluwbem_davdapedmd y for tho sake of

their enemics. ‘above-
telopes, the Pwmplch,hulhlpwalldaﬂndhmhofblnk
hair on the throat, and this is much larger in the malo than in
tho fanale Tn the Ammetragus troglaphus of North Aice, o
member of the sheep-family, the

17 85 Cxbihordiiaty rowbs o Akt wrch dapandlﬁ'nmﬂm
0k ko uppas Baives of 15 Yagh T Lok McVBerbets donk ot
believe that this mantle is of the least use to the male, in whom

g
E
E
&

during
that it may bo called rudimentary’® With some monkeys tho
‘beard is confined to the male, as in the orang; or is much larger
in the male than in the female, s in the Mycetes caraya and
ruwm(a;m) 8o it is with the whiskers of some
species of )" and, as we have seen, with the manes of
some species of baboons. Duﬁwlﬂlmmtﬂnﬂlofmby.m

h.u..-_

The males of various mermbers of the o fuily

menso beard ofthsmxlehthmm.m the largo beard of the
malo orang, may protect their throats when fighting; for
the keopers in mmugmluuammmmmzm,
M Judge &lnn on the ngl!, P 286

% See Dr. Gray's ‘ Cat. of Mam-

um-, :uu,ppu,w m,u:, _#hmuxh usoum, part iii.
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monlkeys ttack each other by the throat; but it is not probable
that the beard has been developed for a distinet purpose from
that served by the whiskers, moustache, and other tufts of hair
an the face; and no one will suppose thiat those are useful as a
protection.  Must we attribute all these appendages of hair or
skin to mere purposeless variability in the male? It cannot be
denied that this is possible; for in many domesticated quad-
rupeds, certain characters, apparently not derived through ro-
version from any wild parent-form, are confined to the males,

Fig. 0 Pithecia satanas, mals (frum Brehm).

or are mora developed in them than in the females—for instance,
tho hump on the male zebu-cattlo of Indis, tho tail of fat-tailed
rams, the arched outline of the forchead in the males'of several
froods of sheep, and, lastly, the mano, the long hairs on the
hind-legs, and the dewlap of the male of the Barbura goat* The
mane, which occurs only in the rams of an African breed of

“See the chapters o

* Variation of Animals under Domes=
sevoral animals in vol. i. ii

tication ;* also vol. . p. 733 alie

Darwin Onli




Cwar. XVILL.  Mammals—Ornamental Colours. 533

characters, must be due to simple variability, together
WIUleﬂllly-lmlhimhnnhn

it appears reasonable to extend this same view to all
wummmmm.hm-muumm Ne
I cannot persuade mysolf that it generally holds good, as in the
case of the extraordinary vlbpnmtdbtllmthnthmtlnd
fore-lega of the male Ammotragus, or in that of the immense
beard of the male Pithecia, Such study as I have been able to
wnwmmmmmemtmumwmhm
highly developed, were acquired at some
purpose, Whht.hmmmhpumwhmhﬂuﬂlmmnhnmu
strongly-coloured than the female, and with those monkeys it
wmmmmmmﬁmwomwmm

i of some
littlo doubt that they were gnined or at least modified through
sexual selection; but how far the same view may be extended
to other mammals is doubtful.

Colour of the Hair and of the Naked Skin.—1 will first give
briefly all the cases known to me, of male quadrupeds differing
in colour from the females. With Marsupials, as 1 am informed

§
F
E
5
£
E
§
|
3§
i
:
%
L

o5 3. on the practis of slcton b[,:t.lhd_p,l:ll e
m,-c-- mals of Australia,’ 1883, vol. i,
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mmu-mbbuhmmmmmm Ol&w
“ African

“bundhﬂuhvpulnmhwihahrmnhhnghm
‘mdmvmdncmlmudthummnod:m
“and the far of the male s generally brightor than that of
“the female”® Dr. Gray informs me that ho specified the
African squirrels, because, from their unusually bright colours,
they best exhibit this difference. The female of the Mus minutus
of Russin is of a paler and dirtier tint than tho male, In  largs
number of bats the fur of the male is lighter than in the female
Mr. Dobson also remarks, with respect to these animals: “ Dif-

et (b Heht s well dmlopud_"

remark attention, as ba.rmg on the qnuhon vhttlm'
Lright eolours are serviceable to male animals from boing orna-
mental. Tn one gemus of sloths, it is now established, as Dr. D Gray
siates, “that the males are ornamented differently from the
“ fomales—that is to say, that they havo  path of soft short

“ hair between the shoulders, which is generally of & more or less
“ oranga colour, and in one species pure white. The fomales on
“the contrary, are destitute of this mark.”

Tho terrestrial Carnivora and Insectivora rarely exhibit sexunl
differences of any kind, including colour. The ooelot (Felis
pardalis), however, is exceptional, for the colours of the fomale,
compared with those of the male, are “moins apparentes, lo
“fauve étant plus terne, le blane moins  ur, 18 ruies ayant

* moins de largeur ct les taches moins de diamétre”™ The
wmdmdhdmmmwhthll-m
the general hues of the female being rather paler than in the
male, with the spots less black. The marine Carnivora or seals,
on the other hand, sometimes differ considerably in colour, and
they present, s wo have already seen, other remarknble sexual

Thus the male of the Ofaria migrescens of the
sonthern hemisphere is of a rich brown shada above; whilst the

0 ke, Didephle,  Desmarest, Usite Statsy 1909, p. 207, M.
“Mammzlogie,”p. 25 sl charcters fa
¢ Aunals and uu of N.Lnur.' c hvpul\ Zoolog.
)lov 1867, p. 325, On the Mus 1873, p. 241. m Gray on mnh.
stus, Dastarest, Mummalogiey g, 71, 43
Hlmm-.h‘h, L
F" J. A, Alles, in *Bulletin of m Ol Felis mitis, m
Mus. Comp. Zoolog. of Cambridge, 1bid. 5. 106,
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fenale, who aoquires her adult tints carlier in 1fo than the male,

of
commonly than in any other order. A difference of this kind is
general in the Strepsicerene antelopes; thus the male nilghau
(Portaz picta) is bluish-grey and much darker than the female,
with the square white patch on the throat, the white marks on
the fetlocks, and the MspohmAmunlﬂmmhm

tufts of hair are likewise male than in the
B female. I am informed by Mr. Blyth that the male,
without shedding bis hair, periodically uring
i . Young males

young females until about twelve months old ; and if the male is
cmasoulated before this period, he never, e
authority, changes colour. The importanco of this latter fact, as
e colouring of is of

mented species armgd.phummu.mdnhmm

lnﬂumnlloﬂhnmgnmtmlnpe the Derbyan eland, the
body is redder, the whole neck much blacker, and the white band

another
whilst the hornless female is fawn-coloured. We meet in thla

 Dr. Murio on the Otaria,‘Proc. 1423 wlio Dr. Gray, ¢ Glennings
/»Lh'xmpm.hr.m the Menagerio o ey,
Brows, on ibid, hvh]uh\hmhllpllndudnw(-‘
158 'y, bl g ol b tae
of s, Dosmaresty fbidp. - en Tragelaphs. r:r the c.p-
dy&h-.h“hmb\uu Sm!tb, logy of . A Bl 41
1858, p. also many of
e ok Ml T
Brie Moot S 1068, B3 Gt

s Darwin Online



b * Tho Bantong bull (2 icus) of the Malayan

ol <
Frodimrmtit Lastly, as T am informed by Mr. Blyth, the

 On the Ant. miger, see Proc. wlednmyul'Srknnq
Zool. Soc.’ 1850, p. 133, With re- M-_{, 21 3608,
spect to an allied species in which b u.- Bonteng.
there is an sexual difference hduh 1889
o tone see e 5 Bakery Mo 16405 b. 55; see n.nq.
Albert Nyamaa; 1866, vol. it cstad. by Mr. m,u-,..ﬂl.na ‘and.
327, For the A, sing-sing, Gray, nn.r, aa7, P 476, On goats,
‘Cat. B. uu-pm Desmarest,  Dr. Gray, Cat. Brit. Mus.” p. 1483
Mammalogie! p. 46, an, the 41 Desmarut,  Mammalogie/ b an
caama. Audrew Smith, ‘Zoology On the Cervus paludosus, Reagger,
of 5. Aft‘ca’ on the Gau. bid. 5. 845.
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‘matare male of the beautifully coloured and spotted axis deer 15
considerably darker than the female; and this hue the castrated
‘male never acquires.

The last Order which we need consider is that of the Primates.

Lastly, in the baboon family, the adult male of Cynocephalus
lamadryas differs from the fomale not only by his immense
™ Sclater, * Proc. Zool. Soc.’ 1856, 145 and Brehm, * Hlustrictes Thier-

fact has also n Ateles,

p 1. The same been leben,’ B. i.s. 96, 107. On

fully ascertained by MM. Pollen and ¢ Mammalogie, p.
van Dam, &qn‘tzbnﬂn&lh On Hylobates, Blyth, *Land and
* Augals and Mag. of Nat. Hist' May  Water, 1867, p. 135. 'On the Sem-
1671, p. 340, dlier, *Zoog. Tn-

%O Mveotes, Rengger, ibid. .~ dischen Archipel. tab. .
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mane, I:uﬁ slightly in the colour of the hair and of the naked
callosities. In the drill (C. leucopharus) the females and young
are much paler-coloured, with less green, than the adult males.
No other member in the whole class of mammals is coloured in
50 extmordinary a manner as the adult male mandrill (¢.
mormon). 'The face at this age becomes of a fine blue, with the
ridge and tip of the nose of the most brilliant red. According to
some authors, the face is also marked with whitish stripes, and

Fig. 09, Head of male Mandrill (from Gervais, * Hist. Nat. dos Mammifbres?).

is shaded in parts with black, but the colours appear to be
variable. On the forehead thero is a crest of hair, and on the
ehm a yellow beard. “Toutes les parties supérienres de leurs

“ cuisses ot lo grand espace nu de lonrs fosses sont également
 colorée dn zouigs 16 plim vif, avee s mélangs 86 bt el

Y The Complete Waork
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« manque séellament, pas @élégace™ Whon the animal i
excited all the naked parts become much more vividly tinted.
Several authors have i i

scribing theso

those of the most brilliant birds. Another remarkable pecu-
liarity is that when the great canino teeth aro fully developed,
imménse protuberances of bone are formed on each cheek, whicl
ac Gy furioed RaspiloaMalivigit fho Habed Sl ovee
hata 18 beliatly-cclotred, e Jusé desoribed. (Fig. 69 Tn
the adult females and in the young of both sexes thess protuber-

are scarcely perceptible;
less bright coloured, the face being almost black, tinged with
blue, In the adult female, hamur,the nose at certain regular
intervals of time

mﬂlmml-hllhﬂhdvmuwmdoumn
coloured the female, and

brighter coloured than the male, so with the Rhesus monkey
(Macacus rhesus) the female has & large naked skin
round the tail, of a brilliant carmine red, which, as I was
ussured by the keepars in the Zoological Gardens, periodically
becomes even yet more vivid, and her faco also is palo rod. On
the other hand, in tho adult malo and in the young of both sexes,
(1s T saw in the Gardens) neither the naked skin at tho posterior
end of the body, nor the face, show & trace of red. It appears,
howover, from some published accounts, that the malo docs ocoa-
sionally, or during certain seasons, exhibit somo traces of the red.
Although he is thus less ornamented than the female, yet in the

prominent supereiliary
common rule of the male excelling the female.

1 have now given all the cases known to me of a difference in
colour between the

gous cases X
nunn-o“htjlcw leopard, vulpine phalanger, and wombat;

n (B, Yot dos Mo Desmarest, Mammloga . 70
,mm..nﬁ.mﬂ'ﬂ Hit. Nt des Mo 1824, tomn. &

plete Work o
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nndhenwmnthtﬂl m'nnl‘lyl\.\ﬂluelnim]l wmmlnl
On the other hand, with wolves, foxes, and apparently Americau
squirrels, both sexes are occasionally born black. Hence it is
quite possible that with some mammals a difference in colour
botween the sexes, especially when this is congenital, mynmply
be the result, without the aid of selection, of the occurrence of

mnormmmmwh&hﬁumhlnlmmdlyﬁmm

diversified, vivid, and contrasted colours of certain quadrupeds,
for instance, of the above monkeys and antelopes can thus bo
accounted. for. We should bear in mind that these colours do

cmasculated. It is on the whole probablo that tho strongly-

marked colours and_other ornamental characters of male

quadrapeds are beneficial to them in their rivalry with other

malos, and have consequently boen noquired through sexual
by

selection.

Quadrupeds manifestly take notico of colour. Sir 8. Baker
repeatedly observed that the African elephant and rhinoceros
attacked white or grey horses with special fary. I have else-
where shewn that half-wild horses apparently profor fo pair
with thoso of the samo eolour, and that herds of fallow-deer of
different colours, though living together, havo long kept distinet.
It is & more significant fact that a female zebra would not
admit tho addresscs of o malo ass until be was painted 6o as to
rescmblo a_zobra, and then, s John Hunter remarks, ¢ she

** require this, the female being an animal somewhat similar to
“ himself, was sufficiont to rouse him.”

Tn an earlier chapter we have seen that the mental powers of
the higher animals do not differ in kind, though greatly in
degree, from the corresponding powers of man, especially of the
lawllﬂhrhmnm,ndﬂvoddnppn! oven their
hmhmb‘nﬁlnlnmtvﬂab Iﬁmthlolﬁl

% (The Variation of Animals and Essays an tions by
Plaats under Domestication, 1868, J. thr. el by Owen, 186
vol. li. pp. 102, 108, i p
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Quadramana. As the negro of Africa raises the flesh on his
fico into pnﬂllul ridgos o ciatrios, high abovo tho naturl
unsightly deformis

black bars,—so the male mandrill of Africa appears to have
aecquired his deeply-furrowed and gaudily-coloured from
having been thus rendered attractive to the female. No doubt

brilliantly than the face; but this is not more strange than that

mmudmmm
mmmﬂlndnmlltpmm evidence

llmﬁﬂmnn!m pdmmdmhythdrnhlm'bdmm

and other
fuvour of the belief that the females admire, or are excited by,
the ornaments and colours displayed bofore. them. There is,
however, a striking parallelism between mammals and birds in
all thmrlewndlry sexual characters, namely in their weapons
for fighting with rival males, in their ornamental appendages,
and in their colours. In both classes, when the male differs
from the female, thoe young of both uxﬂ almost always rosemble
cach other, and in o largs majority unlmmhlnlhnnlult
female. In both classes the male assumes the charncters prope:
to his mmnnwmm.g-dwm e
enated at an early period, Toses them. In both classes the
chs ormlomhwmuﬁmnml,mdhﬁnhdthn
nlkzgnp-rh sometimes become more vivid during the IM of
courtship. In both classes the male is almost always
vividly or strongly coloured than the female, and is urmmnnhd
with larger crests of hair or feathers, or other such a)

highly ornamented than the male. With many mammals, and
at least in the case of one bird, the male is more odoriferous
than the female. In both classes the voico of the male is more
powerful than that of the fomale. Considering this parallelism
there can be littlo doubt that the samo cause, whatever it may
be, has acted on mammals and birds; and the result, as far as
omamental charaoters are concerned, may be sttributed, s it
appears to me, to the long-continued preferenco of the indi-
viduals of ono sex for asstain individuals of the opposite sex,
combined with their success in leaving a larger number of
off<pring o inherit their m‘punox attractions.
* Sir S Baker, ‘ The Nile Tributaries of Abyasinia,’ 1867
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Equal transmission of ornamental characters to both sexes—With

many birds, ornaments, which analogy leads us to believe were
priacily soquirod. by the males, havo been tansmitiod equally,
or almost equally, to both sexes; and we may now euquire how
far this view applics to mammals. With a considerablo number

instance
concealment through colour; yet this principle partly fails
in a closoly-allied species, the nbbn. for when running to its
burrow, it is mads conspicuous to the sportsman, and 1o doubt
to all beasts of prey, by its upturned white tail. No one doubls
that the quadrupeds inhabiting snow-clad regions have been
vendered white to protect them from their enemies, or to favour
their stealing on their prey. In regions whero snow never
lies for long, » whito coat would be injurions; consequently,

quadrupeds inhabiting

‘moderately cold regions, although they do not assumo a white

winter dress, becomo paler during this season ; and this appa-

rently is the diroot result of the conditions to which they have

long been exposed. Pallas® states that in Siberia a change of

nature occurs with the wolf, two species of Mustels, the
domestic

o o given m-cnmu-mmnmrmmmupmm.
ing by being peculiarly coloured. Ho raised from fifty to sixty
white and brown piebald Tabbits in a large walled orchard;
and he had at the sume time somo similarly coloured cats in his

ter sibothicus, Audubon and ﬂlmuuwdllq 1718. 7, What
Mmll "lh- Qnulm of N. lhA called the & waln
P s Eutvommiates o

S .pa- Q..ar-p.am .

armplete Work of Charles Darwin Online

o)
D




Cuar, XVIL  Mammals—Spots and Stripes. 543

house. Such cats, as I have often noticed, are very conspicuous
dnﬁn(thy, bntnt.huylmadmhe in watch during the dusk
the mouths of the burrows, the rabbits nppuvnl.ly did not

them from their parti-coloured brethren. The result
vuht,wmunughm ‘months, every one of these parti-
coloured rabbits was destroyed ; and there was evidence that
this was effected by the cats. Colour seems to bo advantageous
to another animal, the skunk, in a manner of which we have had
many instances in other classes. No animal will voluntarily
attack one of these creatures on account of the dreadful odour
which it emits when irritated ; but during the dusk it would not
casily be recognised and might be attacked by @ beast of prey.
Hence it is, as Mr. Belt believes, that the skunk is provided with
a great white bushy fail, which serves as a conspicuous warning.

y b 5

in a like manner. Both sexes, for instance, of tho koodoo
(Shqum % o) (fig. 64) AAYe narzom Wit vctical linag on
flanks, and an elegant angular white mark on their

ety in the genus Damalis aro very oddly
coloured ; in 2. the back and neck are purplish-red,
shading on the flanks into black ; and these coloursare abru

head ly coloured, a large
oblong white mnk mﬂvvly—edgnd vlu:blmk covers the face
¥ “The Naturalist in Nicaragus,” p. 249,

in Online
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up to the eyes (fig. 71); there are throo white stripes on the

forehead, and the cars are marked with white. The fswns of
thin spociosaroof & unifom pale ellowisi-trown.In Damais
albifrons the colouring of the head differs from that in the last
species in a single white stripe replacing the three stripes, and

Fig. 0. Hragelipbus seriptis, male (from the Knowiley M

in the ears being almost wholly white.* After having studied
to the best of my ability the sexual differences of animals be-
longing to all classes, T cannot avoid the conclusion that the
cariously-arranged colours of many antelopes, though common to
both sexes, are the result of sexual selection primarily applied to
the male.

* Sce the fine platesin A. Smith's * Gleanings from the Menagerie of
*Zoology of . Africs," and Dr. Gray's  Knowsley.
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The same conelusion may perhaps be extended to the tiger, one
of the most besutiful animals in the world, the sexes of which
cannot be distinguished by colour, even by the dealers in wild
beasts. Mr. Wallace believes® that the striped coat of the tiger
“go assimilates with the vertical stems of the bamboo, as to
« assist greatly in concealing him from his approaching prey.”
But this view does mot appear to mo satisfactory. We have
some slight evidence that his beauty may be due to sexual

Fig. 7. Damalis pygarga, male (from the Knowsley Menagerie).

solection, for in two species of Felis the analogous marks and
colours are rather brighter in the male than in the female. The
#obra is conspicuously striped, and stripes cannot afford any
protection on the open plains of South Africa. Burchell® in de-
soribing  herd says, “ their sleck ribs glistened in the sun, and
“ the brightness and regularity of their striped coats presented a
“picture of extraordinary beauty, in which probably they are
* ¢ Westminster Review,” July1, ‘Travels in South Africa,’ 1824,
1857, p. 5. P. 315.
2x
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“not surpassed by any other quadruped.” But as throughout
the whole group of the Equidm the sexes aro identical in colour,
wo have here no evidence of sexual selection. Novertheless ho
who attributes tho whito and dark vertical stripes on tho flanks
of various antelopes to this process, will probably extend the
same view to the Royal Tiger and beautiful Zobra.

We have seen in a former chapter that when young suimals
belonging to any class follow nearly the samo habits of life as
their parents, and yet are coloured in a different manner, it may
be inferred that they have retained the colouring of some
ancient and extinct progenitor. In the family of pigs, and in
tho tapirs, the young are marked with longitudinal stripes,
and thus differ from all tho existing adult species in these two
groups. With many kinds of deer the young aro marked with
elegant white spots, of which their parents exhibit not a trace.
A graduated series can bo followed from the axis deer, both
sexos of which at all ages and during all seasons are beantifully
spotted (the male being rather more strongly coloured than the
female), to species in which neither the old nor the young aro

wholo year, but, as I have seen in the Zoological Gardens, the
spots are much plainer during the summer, when the general
colour of the coat is lighter, than during the winter, when the
general colour is darker and the horns are fully developed. In
the hog-deer (Hyelaphus porcinus) the spots are extremely con-
spicuous during the summer when the coat is reddish-brown,
but quite disappear during the winter when l.he coat is brown.%
In both these species the young are spotted. In the Virginian
deer the young are likewiso spotted, and about five per cent. of
the adult animals living in Judge Caton’s park, as I am in-
formed by him, temporarily exhibit at the period when the red
summer cont is being replacod by the bluish winter cont, a row
of spots on each flank, which are always tho same in number,
though very varisble in distinctness. From this condition there
is but a very small step to the complete absence of spots in the
adults atall seasons ; ok lastly, to their sbeence at all ages and

species being spotted, wo may concludo that the now living
members of the deer fumily are tho descendants of some ancient

44 Dr. Gray, ¢Gleanings from the deer of Ceylon, says it is more
Menagerie of Knowsley! p. 04, brightly spotted with white than
Mr, Blyth, in speaking (Y and  the common hog-deer, at the season
Water, 1369, p. 42) of the h»g- when it renews its horns.
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spocies which, like the axis doer, was spotted st all ages and

mhng i
e dwo grouge, for i s intermedint in certan stelogical
charactes ‘pachyderms and ruminants, which were
Tormarly though o 16 e disingt.
A curic i d

and stripes were first acquired as mmenu.hawmnn that

&0 many , the of an aboriginally spotted
animal, and all the species of pigs and taj the descendants of
an i have lost in their adult state their
former ornaments? 1 cannot: rily answer this question.
Wo may feel almost sure that the spots and stripes disappeared
at or near maturity in the progenitors of our existing species, so

that they woro sl rfaned by the youog; and,owing Lo th law
of

nmhmtm.gmx

kinds, have stripes on any part of their bodies, yet we have good
reason to beliove that the aboriginal horse was striped on the
legsmdrphn,mdpmhblymmmldnm‘ ‘Hence the dis-
sppearance of the spots and stripes in our adult existing deer,

© Falooner and 4 +The Varixtion of Animals ad
Geclog. Soc’ 1843; aad {u-uf. Flaats uader Domesietion” 1868,
by ity 'll.Lp ol. . . e
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pigs, and tapirs, may be due to a change in the general colour of
their coats; but whether this chauge was effected through
sexual uruhlnl selection, or was due to the direct action of the
conditions of life, or to some other unknown cause, it is impossible
to decide. An observation made by Mr. Sclater well illustrates
our ignorance of the laws which regulate the appearance and
disappearance of stripes; the species of Asinus which inhabit
the Asiatic continent are destitute of stripes, not having even

3 LN
Y
X
W)
3 mnopithecus rbicundus This and the bllowing fgure (rom
P T e s s e ot S v o s T

the cross shoulder-stripe, whilst those which inhabit Africa are
conspicuously striped, with the partial exception of . taniopus,
which has only the cross shoulder-stripe and generally some
faint bars on the legs ; and this species inhabits the almost inter-
‘medinte region of Upper Egypt and Abyssinia.®

“ ¢ Proc. Zool. Soc” 1862, p. 164. Landw. Bd. xlili. 5. 222.
See, also, Dr. Hartmann, *Ann.

T
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Quadrumana—Before we conclude, it will be well to add a
few remarks on the ornaments of monkeys. In most of the
species the sexes resemble cach other in colour, but in some, a8 we
have soen, the males differ from the females, especially in the
colour of the naked parts of the skin, in the development of the
veard, whiskers, and mane. Many species are coloured either in
50 extraordinary or so beautiful o maner, and aro furnished
with such curious and elegant crests of hair, that wo can hardly
avoid looking at these characters as having been gained for the
sake of ornament. The accompanying figures (figs. 72 to 76)

g 73 Head of S

Fig. 75, ead of Atelos marsinatus. Fig 76, Head of Cobus vellerosus.

serve to shew the arrangement of the hair on the face and head
in several species. It is scarcely conceivable that these crests of
hair, and the strongly contrasted colours of the fur and skin, can
be the result of mere variability without the aid of selection;

of Charles Darwin Online



550 The Descent of Man. Farr 1L
Mﬂummmwmymhdmhwuﬂmq
to theso animals. If so, n:s; have pmhblybwn gained through

tional evidenco of the action of sexual selection in the greater
size and strength of the males,and in the greater dovelopment of
their canine teoth, in comparison with the fomales.
A fu instances will sufico of the strange manner in which
d, and of the beauty of others.
The face of the Cercopithecus petaurista (fig. 77) is black, the
whiskers and beard being white, with  defined, round, white
spot on the nose, covered with short white hair, which gives to
the animal an almost ludicrous aspect. Tho Semnopithecs

often’ pure white, sometimes bright yellow, or reddish. The
wholo face of the South American Brachyurus calvus is of o
“ glowing scarlet hue;” but this colour does not appear until
tho unimal is nearly mature® The naked skin of the face differs
wonderfully in colour in the various species. It is often brown
orﬂuhnolnnr,wiﬂxpﬂ:pufwﬂyvhda,lnd often as black as
that of the most sooty the Brachyurus the scarlet tint
ia rghter than that of the mmunmng Caucasian damsel. Tt
issometises moro disincly orango than in any Mongolisn, snd

hnvunllwhl!tuﬂm.plmng into violet or grey. Inall
the to Mr. Bartlett, in which the adults of both
are dull or absent

wo have reason to beliove that the calours were acquired through
scxual seloction; and wo are naturally led to extend the same
viow to the foregoing species, though both sexes when adult
bave their faces coloured in the samo manner.

1 observed this fact in the ¢Hist. Nat. des Mammiferes tom.
Zoological Gardens; asd many cases i, 1824,
may be seen in the coloured plates in  * Bates, “The Naturalist. on the
Geaffroy St.-Hilaire and F. Cavier, Amazons’ 1863, vol. i. p. 310,

plete Work of Charles Darwin Online.
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Although many kinds of monkeys are far from beautiful aceord-
ing to our taste, other specics are universally admired for their
elogant appearance and bright colours. The Semmopitiecus
nemarus, though peculinrly coloured, is described as extremely

¥ig. 1, Cervopithecus petanrista (frum Heclin)

arwin Online
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prtty; tho orange-tnted faco s surrounded by long whiskers
of glossy whiteness, with s lino of chesnut-red over the eye-
% :

black, with the legs chesnut-red. I will mention only two other
monkeys for thir boauty; und 1 bave slotod. theso as pre-
senting slight soxval diffirncos in- colour, which renders it
somo dogree probable that Foll sexea owe thets clogant
lpparnme to sexual selection. In tho moustache-monkey
(Cercopithecus cephus) the general colour of the fur is mottled-
greenish with the throat white; mmmlh-eminfﬁmhﬂ
s chesnut, but the uco s the most ormamented past, tho
being {50, Soliog S B Lot o
the oyes, with umnyper L\‘p of a delicate blue, clothed on the

lower edgo with a thin bick moustache; tho whiskers are
orange-coloured, with the upper part black, forming & band
which extends backwards to the ears, the latter being clothed

with whitish hairs, In the Zoological Socicty's Gardens I have

overheard visitors admiring the beauty of another monkey,
deservedly called Cercopitliecus diana 8g. 78); tho generi
colour of the fur is grey; the chest and inner surface of the
forelegs aro hite;  largo trisngular dofined epaco on the
hinder the back is rich chesnut; in tho malo th inner

and tho top of the head is black; the face and ears are intensely
black, contrasting finely with a white transverse crest over the
yo-browa and 1 long white peaked beard of Which the bacal
portion is blac

hu:-amdm other monkeys, the beauty and singular
nmngemmtoﬂhm.reolﬂmudlﬁumm tho divarsified and
clegant, arrangement of tho crests and tulte of haix on their
heads, force the eonviction on my mind that theso characters
have been acquired through sexual selection exclusively as
ornaments.

Summary—Tho o of Latla o tho poscssion of tha emala
sppenrs {o prevail hroughout tho wholo great clas of mammals
naturalists it that the greater size, strength,
oallnge and pugnacity of the male, his special weapons of
offence, a8 well as his special means of defence, have begn

Llhmmm.,;lm.bm M. W, C. Martin's ‘Nat. Hist. of
moukeys in the Zoological Society’s Mummalia, 1841, p. 4605 see alos
Gardens. The description of the pp. 478 523, L i
Semnoyithecus nemarus is taken from
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acquired or modified through that form of selection which I
have called soxual. This does not depend on any superiority in
the general struggle for life, but on certain individuals of one
sex, generally tho male, being successful in conquering other
males, and leaving a larger number of offspring to inherit their
superiority than do the less successful males,

Cervopithecus diana (from Hrebm),

There is another and more peaceful kind of contest, in which
the males endeavour to excite or allure the fomales by various
charms. This is probably carried on in some cases by the power-
fl odours emitted by the males during the breeding-season; the
odoriferous_glands  having been scquired fhrough sexual
selection. Whether the same view can be extended to the voice

@ The Corfip
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is doubtful, for the ‘vocal organs of the males m\ut have bmn
luring

merely ornamental, though they sometimes serve as a defence
against rival males. There is even reason to suspect that tho
branching horns of stags, and the elegant horns of certain ante-
Topes, though properly serving s weapons of offence or defence,
have been partly modified for ornament.

When ‘the male differs in colour from the female, he generally
exhibits darker and more strongly-contrasted tints. We do not
in this class meet with the splendid red, blus, yellow, and green
tints, 50 common with male birds and many ofher animals. Tho
naked parts, however, of certain ‘must
for such pars, often oddly situated, are brilliantly colonred
in some specics. The colours of the male in other cases may be
due to simplo variation, without the aid of selection. But when
the colours aro diversified and strongly pronounced, when they
are not doveloped until near maturity, and when
after_ emasculation, we can hardly avoid the conclusion that
they have been acquired through sexnal selection for tho sake of
ornament, and have been iransmitted exclusively, or almost
exclusively, to the same sex. When both sexes are coloured in
the samo manner, and the colours are conspicuons or curionsly
arranged, without being of the least apparent useasa protection,
and especially when they are associated with varions other orna-
‘mental appendages, wo are led by analogy to the same conclusion,
namely, that they have been acquired through sexual selection,
although _transmitted to both sexes. That conspicuons and
diversified colours, whether confined to the males or common to

sexual characters serving
for war or for ornament, will be found to hold good, if we look
Dack to the varions cases given in thisand the last chapter.

Tho law of the equal transmission of characters to both sexes,
as far s colour and other ornaments aro concerned, has prevailed
far more extensively with mammals than with birds; but
weapons, such ns horns and tusks, have often been transmitted
cither exclusively or much more perfectly to the males than to the
femals. This s surprising, for, as the males generally uso their
weapans for defenco against cnemics of all kinds, their weapons
would have been of service to the females.  As far a8 we can seo,
their absence in this sex can be accounted for only by the

Work of Cha
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form of inheritance which has prevailed. Finally, with quad-
mpndsthnwnmhatvemhhemdmdmlldth-mu,
whether peaceful or bloody, has, with the rarest oxceptions,
N e n e S
through sexual selection, far more commonly than the females,
il o Hghting with: cach GE2at o (o Sniing the opposite.
X,
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SEXUAL SELECTION IN RELATION TO MAN,
AND CONCLUSION.

CHAPTER XIX.
SECONDARY SEXUAL CHARACTERS OF MAN.
Differences between man and woman—Causes of such differences and of
certain

marriages of savages
Their ideas of bunly n woman—The teadency to exaggerate
tural peculiari

Wik mankind m differences between the sexes aro greater
than in most of the Quadrumana, but not so great as'in some,
for instance, tho mandrill. Man on an average is considerably
taller, heavier, and stronger than woman, with squarer shoulders
aud mors plaioly-pronounced muscles.” Owing o the relation

ﬂwhmw!.‘(halnparmh:ryndzuumxﬂlymmrhdm
man than in woman. His body, and especially his faco, is more
hairy, and his voice has a different and moro powerful fone. n
cartain races the women aro said to differ slightly in tint from
the men. For instance, Sehweinfurth, in speaking of a negress

fow degroesnorth of the Equator, says, “ Likeall her raco, sho had
“a skin several shades lighter than her husband’s, being some-
thing of the colour of half-roasted coffee”® As the women
Iabour in the fields and are quite unclothed, it is not likely that
they differ in colour from tho men owing o less exposure to the
weather. European women are perhaps tho brighter coloured of
o two saxt, fa my be: moan whe boih hive been aquAlly

exposed.
“The Heart of Africa,’ English

Al!hrupologn:l w..yon.xm Tt 1873, vol. i p. 544,

pp. 419, 420, 427,

Th
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Man is more courageous, pugnacious and energotio than
woman, and has & more inventive genius. His brain is abso-
lutely larger, but whether or not proportionately to his larger
, has not, I believe, been fully ascertained. In woman the
ummier the jaws and the base of the skull smaller; the
outlines of the body rounder, in . paris moro prominent ; and her
pelyis is broader than in man;® but this latter character may
perhaps bo considered rather as a primary than a secondary
sexual charnoter. She comes to maturity at an carlier age than

man.
As with animals of all classes, 8o with man, the distinctive
characters of the male sex are not fally doveloped until he is
nearly mature; and if emasculated they never appear. The

, for instance, is & secondary sexual character, and male
children are beardlcss, though at an early ago they have abun-
dant hair on the head. It is probably due to the rather late

other closely, like the young of so many other animals in
which the adult sexes differ widely; they likewise resemble the
mature female much more closely than the mature male. The
female, however, ultimately assumes certain distinctive cha-
racters, and in the formation of her skull, is said to be inter-
‘mediate between the child and the man.*  Again, as the young of
closely allied though distinet species do not differ somuch
from each other as do the adults, so it i with the children of the
different races of man. Some have even maintained that race-
differences cannot be detected in the infantile skuli’ In regard
to eolour, the new-born negro child is reddish nut-brown, which
s00n becomes slaty-grey ; the black colour being fully
‘within & year in the Soudan, but not until three years in Egypt.
The eyes of the negro are at first blue, and the hair chestut-
brown rather than black, being curled only at the ends. The
children of the Australians fmmediately after birth are yellowish-
brown, and become dark at o later age. Thoso of the Guaranys
of Paraguay are whitish-yellow, but they acquire in the course
of o fow woeks tho yellowish-brown tint of their parents.
Similar observations have been made in other parts of America®
* Ecker, translation in ‘Anthro- 355; Vogt, ¢ Lectures on.
g_:l:gi Rm.-'om. 1868, pp. 851 m..:.:fg e
jparison of the form  * Schuaflhausen, ¢ Anthropolog.
lﬂhllhllllllﬂ and women has Btvlew, ibid. p. 429.
been followed out with much care * Pruner-Bey, on negro infants
by Welcker, Il quoted by Vogt, ‘Lectures on
* Feker and Welcker, ibid. p. 352, Man,’ Eng. translat. 1864, p. 189:
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1 have specified the foregoing differences between the male and

of the ndnnmnhpmenh o strongy-marked

for with man when the beard differs in colour
frvmﬂmhnxnn.hahmd as is commonly the case, it is, I belicve,
almost always of o lighter tint, being often reddish. 1 have
repentedly observed this fact in England; but two gentlomen
have lately written to me, saying that they form an exception
to the rule. One of these gentlemen accounts for the fact

this peouliarity (one of them having often been accused of
dyeing his beard), and had been thus led to observe ofher men,
and wero convinced that the excoptions were very rare. Dr,
Hooker attended to_this littlo point for me in Russia, and found

Botanie
1o bo seen there, as well as in some other parts of Indis, namely,
two races in kalﬂm the Bhoteas, Hindoos, Bllrmua, and

for further facts on pogro inonts, 7 Rengger, ¢ Siugethiere) &c.
as qnuhd A

e Lawrence, ¢ Lectures on uumaymm(gu(n..
Physiologyy be. 1835, p. 451. For marest,  Marassalogior . S5y and
lhe"tf:ﬁ.ﬂf&hﬁunl see in Z i ooy See
Hilire und E, Curier, s, Nat.

Son ST Godmg des Mamm.” 1824, to 2).
ii. 1859, p. 258, For . ‘Auihmpdo;lml Revtows Oct
Wai 1868, p.
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(;ﬂ;ue.“olvhhhnmhlnvvyliﬁhhﬁrm the face
and he always fonnd that when thero was any difference in
mmmmummmmmﬁ,m;
invariably lighter. Now with monkeys, as

stated, the beard frequently differs strikingly in colour from the

the females, They lead the

to the front. We thus see how
closo is tho parallelism between the sexual differences of man
and the Quadramana.  With somo fow species, however, as

i
!
:
é

between the i
the canine teeth, in the development and colour of the hair, and
especially in the colour of the naked parts of the skin, than in
Al the sceondary sexual characters of man are highly variable,
even within the limits of the same race ; and they differ much in
the several races. These two rules hold good generally through-

'umerous measurements were
earefully made of the stature, the circumference of the neck and
chest, tho length of the back-bone and of the arms, in varions

** Mr. Blyth fntorms me that he  thus Mr. D. Forbes has never, as he

b goly sen can asascs of the nfoms e, e an insanes with

beard, whiskers, &c. {8 & monkey the and Quichuas of S.

becoming white with old age, as  America,

is 50 commonly the case with us. 1 This fs the ease with the fe-

This, however, occurred in an  males ofseveral species of Hylobates,
Aacaons e Jilars and,

and ise der :
certain races the hair on Anlhmpal;g« Theil,’ 1867, ss. 216
tho head hardly ever becomes grey; 231, 264, 236, 239, 260,
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races; and nearly all these measurements shew that the males
differ much more from one another than do the females. This
fact indicates that, as far as these characters are concerned, it is
tho male whieh has becn lifly modife, sin thesevera aces
diverged from their common stocl
mwmmammmmmormm
differ remarkably in the men of distinct races, and even in
different tribes or familics of the samo race. Wo Europeans sco
this amongst ourselves, In the Island of St. Kilda, according to
Martin,® the men do not acquire beards until tho age of thirty

the Europmo- prevail until wo pass
boyond India; though with the natives of Ceylon they are often
absent, as was noticed in ancient times by Diodorns™ East-
ward of India beards disappear, as with the Siamese, Malays,
Kalmucks, Chinese, and Japanese; nevertheless the Ainos, who
inhabit the northernmost islands of the Japan Archipelago, are

the hairiest men in the world. With negroes the beard is
scauty or wanting, and they raroly have whiskers; in both sexes
the body is frequently almost destituto of fine down® On the
other hand, the Papusns of the Malay Archipelago, who are
nearly as black s negroes, possess well-developed boards.”
Tn the Pacific Ocean the inhabitants of the Fiji Archipelago have
large bushy beards, whilst those of the not distant archi-

belong to the same race; yet on one island alone, namely
Nunemaya, “the men have splendid beards;” whilst on the
other islands * they have, as  rule, a dozen strageling hairs for
= board"*

Throughout the great American continent the men may be
said to be beardless; but in almost all the tribes a few short
lnirs are apt to appear on the face, cspecially in old age. With
the tribes of North America, Catlin estimates that eighteen out
of twenty men are completely destitute by nature of a beard;

1 ¢Voyage to St. Kilda® (3rd

ot 268 B 3T,

E. Tenuent, ¢ Ceylon,’

ruL i, 1859, p. 107,
Q\u

fages, ¢ Revue des Cours

‘gw-. Aug. 29, 1868, p,

‘o- Taguie se. Ma
Eng. transiat. p. 1

Velgc

troduct.
rsin, 1868 ez ;‘;c Tt

@A The Compblete Work of

remarkable that in the United States
(¢ lnvestigations in Military an
Autheopologe Sateie o
rican_ Soldiers,’ 1889, %8, 3. uv) the
pure negroes and their crowad of-
spring seem 1o hn bodies almost
o8 halry as
" Wallace, *The Hialny Arch?
vol i mo,,u 8.
. Barnard Davis On Oce
it Anthropalog. Review,
April, 1870, pp. 185, 191
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bat occasionally there may be scen a man, who bas neglected to
‘pluck ot the hmirs at puberty, with a soft beard an ineh or two
in length. The Guaranys of Paraguay differ from all the
surrounding tribes in having a small_beard, and even some Lair
on the body, but no whiskers® I am informed by Mr. D.
Forbes, who particularly attended to this point, that the Aymaras
and Quichuas of the Cordillera are remarkably hairless, yet in
old ugo u fow straggling hnirs oceasionally appear on the chin.
The men of these two tribes have very littlo hair on the various
parts of the body where hair grows abundantly in Europeans,
and the women have none on the corresponding parts. The
Lair on the head, however, attains an extraordinary length in
both sexes, often Teaching ‘almost to the ground; and this is
likewise the case with some of the N. American tribes. In the
amonnto!hlir,mdinthcgeuﬂldo shapo of the body, the

with what occurs with some closely allied monkeys; thus the
sexes of the chimpanzeo are not as different as those of the orang
or gorilla®

In the previons chapters we have scen that with memmals,
birds, fishes, insects, &e., many claractors, whih thers is evory

racters peculiar to the male sex togother with certain other
eliracters common to both sexes.

Law of Battie.—With savages, for instance the Australians, the
‘women arc the constant cause of war both between members of

“cause.” With some of the North American Indians, tho con-
test is reduced to o system. That excellont obscrver, Hearne*
** Catlin, ‘North American In-  # Ritimeyer, ‘Die Grenzen der
dinn,” Ird edit, 1842, vol.ii, p. 227, Thierwalt ; sino. Betrachtung 2
On the Guaranys, seo Azars, *Voy-  Darwin's Lohre,” 1868, 5. 04
ages dans IAmérique Mérid? tom. = *A Jouraey from Prince of
i 1809, p. 58; also Rengger, Wales Fort.” Svo.odit. Dublia, 1708,
“Singothiere von Paraguay,'s. 5. 104, Sir J. Lubbock * Origin of
= Frof. and Mew, Aguste -Jouee Divlsations 1670, "o 00y vy
vey in Brazil,' p. 330) remark that other and similar cuses in North
For the Guanas of S,
* Voyages,”

see

and of the higher races. See also tom. il. p. 94,
Rengger, ibid. p. 3, 0n the Guarangs, %
°
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says:—* It hos ever been the custom among these people for
“the men to wrestle for any woman to whom they are at-
“tached ; and, of course, the strongest party always carries oft
“ the prive. A weak man, unless ho be a good hunter, and well-
“ beloved, s seldom permitted to keep a wife that a stronger
+ man thinks worth his notice. This custom prevails through-
“ outall the tribes, and causes a great spirit of emulation among
“ their youth, who are upon all occasions, from their childhood,
“ trying their strength and skill in wrestling” With the Guanas
of Sonth America, Azara states that the men rarely marry till
“wenty years old or more, as before that age they cannot conquer
their rivals.

Other similar facts could be given; but even if we had no
evidenco on this head, we might feel almost sure, from the
analogy of the higher Quadrumana,® that the lw of battle had
prevailed with man during the carly stages of his development.
The oceasional appearance at the present day of canine teeth
which project above the others, with traces of a diastema or
open space for the reception of the opposite canines, is in all
probability o case of reversion to a former state, when the
progenitors of man were provided with these weapons, like so
many existing male Quadromana. It was remarked in & former
chapter that as man gradually became erect, and continually
used his hands and arms for ﬂghﬁng with shch and stones, as
well a3 for the other purposes ol’ hre, ho would have used his
jaws and teeth less and less. The jaws, together with their
‘muscles, would then have been mﬂneed through disuse, as
would the teeth through the not well understood principles of
correlation and economy of growth; for Wo everywhero seo

rted. Tho caso s aliost paralel with fla of many malo
Tuminants, in which he canino teeth havo been reduced to
mere rudiments, or b apparently in

of the dovelopment of horns. As the prodigious difference
between the skulls of the two sexcs in the orang and gorilla
stands in close xelation with the development of tho immense
canine teoth in the males, wo may infer that the reduction of
the jaws and teeth in the early male progenitors of man must
have led to a most striking and favourable change in his

‘appearance, .

 On the fightiog of the male p. 423, On Presytis ontellis, see
gorillss, see Dr. Savage,ia *Boston  the *Indian Field,” 1859, p. 146
Journal of Nat. Hist.’ val. v. 1847,
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There can be little doubt that the greator sizo and strength of
man, in comparison with woman, together with his
shonlders,

would, however, have been preserved or even angmented during
the long ages of man's savagery, by the succoss of the strongest
and boldest men, both in the general struggle for life and in
their contests for wives; a success which would have ensured
iheir Jeaving a more numerous progeny than their less favoured

having worked harder than woman for his own sul
and that of his family ; for the women in all barbarons nations
aro compelled o work at least as men: With

Difforenci in the Montad Porwers of tha tivo Seaet—Witl vespoct
to differonces of this botween man it i

Woark of Charles Darwin Online

©
=
=
®
o
g
3
=3
o
w



564 The Descent of Man. Pasr [IL

of the lower aces, and thershoro of & past and lower state of
vilisation.

Thn chief distinction in the intellectual powers of the two.
soxes is shewn by man's attaining to a higher eminence, in
whatever he takes np, than can woman—whether requiring
deep thought, reason, or imagination, or merely the se of the
senses and hands. If two lists were made of the most eminent
men and women in poetry, painting, sculpture, music (inclusive
both of composition and performance), history, seience, and
philosophy, with half-a-dozen names under each subjeet, the
two lists would not bear comparison. We may also infer, from
the law of the deviation from averages, so well illustrated by
Mr. Galton, in his work on ‘ Hereditary Genius,’ that if men are
capable of a decided pre-eminence over women in many subjects,
the average of mental power in man must be above that of woman.

Amongst the

mey generations for the possession of the females. But mere
y strength and size would do little for victory, unless
nlocwod with courage, perseverance, and determined energy.
With social animals, the young males havo to pass through
many a contest before they win a female, and the older males
have to retain their females by renewed battles. They have,
also, in the case of mankind, to defend their females, as well as
their young, from enemies of all kinds, and to hunt for their joint
subsistence.  But to avoid enemies or fo attack them with
suceess, to capture wild animals, and to fashion weapons, requires
!ho aid of the higher mental faculties, namely, ohmrvnmm.

reason, invention, or imagination. These various faculties will
thus Iu'o been txmnn\nlly put to the test and selected dllnng
ill, moreover, have been

been strengthened by
during lhn-mepmodofhb. Consequent] y.mmmdame
ith the principle often alluded to, wo might expect that they
wvnldnlllnhndmbehlmmmnhmﬂv to the male offspring
at the corresponding period of manhood.
Now, when two men are put into competition, or a man with
& woman, both possessed of every mental quality in equal per-

footion, savo that ono has higher energy, persovarance, an:

i, Stuart Mill remarks (-The & roquire mast plodding,
fonof Women 1659, 5. 122) “hmmmng [ .xn,l- lhxlnx
 ings i which i mosd
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authority to bo patience; aud patience, in this sense, means
unflinching, undaunted persoverance. But this view of genius
is perhaps deficient; for without the higher powers of the imagi-
nation aud reason, no eminent success can be gained in many
subjects. ‘These latter faculties, as well as the former, will have
been doveloped in man, partly through sexual selection,—that
i, through the contest of rival males, and partly through natural
selection,—that is, imm snecess in the general struggle for life;

the characters wmﬂwﬂl have been transmitted more fully to
the male than to the female offspring. It accords in a striking
manner with this view of the modification and re-inforcement of
many of our mental faculties by sexual selection, that, firstly,
they notoriously undergo a considerable change at puberty®
and, socondly, that cunuchs remain throughout life inferior in
theso same qualities. Thus man has ultimately become superior
to woman. It is, indeed, hmahlhntthoh'vfﬁwnqud
transmission sexes prevails with mammals;
otherwise it is probable '.\nt ‘man would have become as superior
in mental endowment to woman, as the peacock is in ornamental

peaben.
Tt must be borno in mind that the tendency in characters
acquired by cither sex lato in life, to bo transmitted to the samo
to

sox at the same nge, early nequi be
transmi both sexes, are rules which, general, do
not always hold. If they: good, wo might

of early training ; nor can it have mm-adhnhmdx-ﬂmm
early training. In order that woman

standard as man, sho ought, when nmrlyldu.lt to hem.hedso
energy and perseverance, and to have her reason and imagination
exercised 1o tho highest pom and then sho would probubly
transmit All women,
howover, could not be thus nued unless during many genera-

ith, altho
nlummwﬂghlhhrmvel,mdthu{omnldmhl
passed away, yot during
sovero straggle in order to maintain themselyes and nmx
families; and. this will tend o kecp up or even incrense their
= Mawdsley,  Mind and Body," p. 31.
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mental powers, and, as @ consequence, ey pudat Sigisifty
botween tho sexes!

Voice and. Musical Powers.—In some species of Quadrumana
there is u great differenco between the adult sexes, in the power
of their voices and in the development of tho vocal organs ; and

woman, o than in boys; and emasenlation produces the sume
effect on him as on the lower animals, for it “ arrests ﬁu& pm-
“ minent growth of the thyroid, &, which accompanics
 clongationof the cords.”= . Wikh seepeck . the canss of e
difference between the sexes, I have nothing to add to the
remarks in tho last chapter on the probable cffects of tho long-
continued use of the vocal organs by the malo under the ex-
citement of love, rage and jealousy. According to Sir Duncan
Gibb,* the voico snd the form of the larynx differ in the difierent

ind; but with the Tartars, Chinese, &., the yoice
not to differ so much from that of the female,
2 in most otier ruces.

The capacity and love for singing or musio, though not a
sexual character in man, must not here be passed over. - Although
the sounds emitted by animals of all kinds serve many purposes,
a strong caso can be made out, that, the voeal organs were
primazily used and perfected in relation to tho propagation of the

species.  Insects and some fow spiders are the lowest animals

which voluntarily produce any sound; and this is gencrally
effected by the aid of i
which are often confined to the males. The sounds thus pro-
duced consist, I believe in all cases, of the same note, repeated
shythmically ;® and this is somefimes pleasing even to the
ears of wan. The chicf and, in some cases, exclusive purpose
appears to be either to call or charm the opposite sex.

The sounds produced by fishes are said in some cases to be
made only by the males during the breeding-season. AlL the

“ An observation by Voge bu\n
¢ this sobjt: e sy,

N s s
iifirance betweon the. scseh a5
“regards the crantal cavity, in-
“ereases with the development of
“the race, »o. that the male Euro-

“skalls.”  But Vogt admits (‘Lee-
e e Man,’ Eng. translat. 1864,
81) that more observations ara
uqm.m on this point,
wen, “Amatomy of Verte-
brates “vol. i p. 805
“Journal of the Anthropolog.
Sog? April, 1590, p, I swd lsvi
Seudder, ¢ Notes on_Stri-
o G
Nat. Hist." vol. xi. April, 1858,
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sir-beoathing Vertobeata necessarily possess an apparatus for
Inbaling s expoling v, with & vipo capable of being clased
atono end. Henco when the primeval members of this class
m strongly excited and their musclos violently contracted,

sounds would almost eertainly have been produced
sy e s g g g
havo been modified or intensified by tho preservation of properly
P RS e e SR
are Amphibians; and of these, frogs and toads possess vocal
organs, which are incessantly used during the breeding-season,
and which aro often more highly developed in the male than in
the female. The male alone of th fortoise utters a noise, and
thin cnly during tho scason of love.  Malo allgatars rour or
bellow during the mmo season. Every ons knows how muh

lower classes the. pmduad by the males, serve not only
to call but to excite or allure the female, it is & surprising fact
that we have ..umymny podmd.nmm these organs are
used by male mammals to the females. The American
Mycetes caruya perhaps rnrma an exception, as does the Zylolates
agilis, an apo allied to man. This gibbon has an extremely Joud
but musical voice. Mr. Waterhouso states,® “It appeared to
“me that in ascending and descending the scale, the intervals
“ were always exactly half-tones; and I am sure that the highest
“ noto was the exact ootave to the lowest. The quality of the
“ notes is very musical ; and I do not doubt that a good violinist
“would be able to give a correct idea of the gibbon’s compo-
* sition, excepting as regards its loudness.” Mr. Waterhouse
then gives the notes. Professor Owen, who is a musician, con-
firms the forogoing statement, and remarks, though erroneously,
that this gibbon “alone of brute mammals may be said to
“sing.” 1t appears to be much excited after its performance.
» Given fn W, C. L Marti's Owen, ‘ Austomy of Vertebrate,
ml Introduct. to Nat, Hist. of vol. iii. p. 600,
. Asimals,’ 1841,

p
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Unkrtamataly, its habits Bave nover boen closcly observed in o

o of mature; but from the analogy of other animals, it is
prol‘bln that it nses its musical powers more cspecially during
the scason of courtship.

e
for my son, Francis Darwin, attentively listened in the Zoo-
logical Gardens to . leueiscus whilst singing a cadence of threo
notes, in truo musical intervals and with o clear xusical tone.
It is o more surprising fact that certain rodents utter musical
sounds. Singing mice have often been mentioned and exhibited,
but imposturo has commonly been suspected. We have, how-
ever, at last o cloar account by a well-known observer, the Rev.
8. Lockwood, of the musical powers of an American species,
the Hesperomys coqnatus, belonging to & genus distinct from that
of the English mouse. This little animal was kept in confine-
went, and the performance was repentedly heard. In one of the
two chief songs, “ the last bar would frequently be prolonged to
“two or threo; and she would sometimes change from C sharp
“and D, to C matural and D, then warble on these two notes

« ensily appreciablo to a good car” Mr. Lockwood gives both
songs in musical notation; and adds that though this littlo
mouse  had o e for time, yet she would keep to the key of B
“(two flats) and strictly in a major key” . . . “Her soft clear
« Volce falls an octave with all the precision possible’ then'st the
«wind up, it rises again into a very quick trill on C sharp
*“and D.”

A critic hs asked how the cars of man, and he onght to have
added of other animals, could bave been adapted by selection so
as to distinguish musical notes, But this question shews some
confusion on the subject ; a noise is the sensation resulting from
the co-existence of several agrial “simple vibrations” of \'arln\m
‘periods, cach of which intermits so frequently that its soparato
existenco cannot be perceived. 1t s only in the want of con-
tinuity of such vibrations, and in their want of harmony infer se,
that & noise differs from a musical note. Thus an ear to be
capable of d the high
this power to all animals is admitted by every one—must benen-
sitive to musical notes. We have evidence of this capacity even
low down in the animal scale: thus Crustaceans are provided
with auditory hairs of different lengths, which have baen seen to

vnvmm when the proper musical notes are struck® As stated
The ‘American Naturalist! % Helmholtz, ‘warh Phys. de
u-n P 761 1a Musique,' 1838, p. 167,
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in a provious chapter, similiar observations have been mado
on the hairs of the antennm of gnats. It has been positively

observers that spiders are ted by musie.
It is also well known that some dogs howl when hearing par-
ticular tones® Seals apparently appreciate music, and their
fondness for it “was well known to the ancients, and is often
“ taken advantage of by the hunters at the present day.”

Therefore, as far as the mere perception of musical notes is
concerned, there seems no special difficulty in the case of man
or of any other animal. Helmholtz has explained on physio-
logical principles why concords are agreeable, and discords dis-
agreeable to the human ear; but we are littlo concerned with
these, us music in harmony is a late invention.  We are more con-
cerned with melody, and here again, according to Helmhoitz, it is
intelligible why the notes of our musical seale are used: The

all sounds i i simple vibrations,”
although wo are not conscious of this analysis. In a musical
note the lowest in pitch of these is gencrally predominant, and
the others which are less marked are the octave, the twelth,
the second octave, &., all harmonies of the fundamental pre-
dominant note; any two notes of our scale have many of these
harmonic over-tones in common. It seems pretty clear then,
that if an animal always wished to sing precisely the samo song,
he would guide himself by sounding those nbtes in succession,
which possess many over-tones in common—that is, he would
choose for his song, notes which belong to our musical scale.

But if it be further asked why musical tones in a certain
order and rhythm give man and other animals pleasure, we
<an no more give the reason than for the pleasantness of certain
tastes and smells That they do give pleasure of some kind to
animals, we may infer from their being produced during the
season of courtship by many insects, spiders, fishes, smphibians,
and birds; for unless the females were able to appreciate such
sounds and were excited or charmed by them, the persevering
efforts of the males, and the complex structures often possessed
Dy them alone, would be useless; and this it is impossible to
Deliove.

Human song is generally admitted to be the basis or origin
of instrumental music. As neither the enjoyment uor the
capacity of producing musical notes are faculties of the least

# Soveral accounts have been another instance of a dog always
yublished to this effect. M. Peach  whining, whea oue note an a con-
writes to me n:: he h:l r:hpuuully certina, which was out of tune, was

an .
when B flat is ..,..‘L".E. ot the finte, 3 Mr. R Brown, in ¢Proe. Zool.
3d o o ether note. I may add Soc! 1808, }. 410.
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‘230t ok 15 Pl /s Bl Babits of 1s; they St o
ranked amongst the most mysterious with which he is endowed.
They are present, though in a very rude condition, in men of all
Taces, even the most savage; but so different s the tasto of the
several mces, that our music gives no pleasnro fo savages, and
their music is to us in most cases hideous and wnm

, in somo interesting remavks on this It i
“ whother even amongst tho nations of Western Furopo, in-
“ timately connected as they are by close and frequent inter-
“ course, the rmusic of the one is interproted in the sam sense by
“the others. By travelling castwards wo find that thero is cet-
“ tainly a different language of music. Songs of joy and dance-
 accompaniments are 1o longer, as with us, in the major keys,
 but always in the mince Whether or not tho halthumas
progenitors of man possessed, like the singing gibbons, the
capacity of producing, and therefore no doubt of appreciating,
‘musical notes, we know that man possessed these faculties at &
very remote period. M. Lartet hus deseribed two fintes, made
out of the bones and homns of the reindeer, found in caves
together with flint tools and the remains of extinet animals.
The arts of singing and of dancing are also very ancient, and
are now practised by all or nearly all tho lowest Taces of mar.
Poetry, which may be considered as the offspring of song, i like-
wiso 50 anciont, that many persons havo felt astonished that it
should have arisen during the earlicst ages of which we have

any record.

We see that themmnsical faculties, which are not wholly deficient
in any race, ere capable of i i and high dovelopment, for Hot-
tentots and Negroes have become excellent musicians,although in
their

rarely
consider music. - Schweinfurth, | however, was pleased with some
of the simple melodies which he heard in the interior of Africa.
But there is nothing anomalous in the musical facultics lying
dormant in man: some specics of birds which never naturally
sing, can without much difficulty be taught to do so; thus a
has learnt the song of a finnct. As these two
species aro closely allied, and belong to the order of Tnsessores,
which ineludes nearly all the singing-binds in the world, it i
possible that n progenitor of the sparrow may have been a
songster. It is more remarkablo that parrots, belonging to
a group distinet from the Insessores, and having differently

3 ¢Journal of Anthropolog. Soc” eond edition, 1869, which contain
Oct. 1870, p. elv. See alsa the an admirable account of the habite
sevéral later chuptors in Sir John of savages,

Lubbock's *Prehistoric Times, se-
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constructed voeal organs, can be taught not only to speak, but to
pipe or whistle tunes invented by man, so that they mmst have
some musical capacity. Nevertheless it would be very rash to
assume that parrots are descended from some ancient form which
wns & songster. Many cases conld be advanced of organs
and instinets originally adapted for one purpose, having beer
utilised for some distinet purpose Hence the capacity for
high musical development, which the savago races of man
possess, may bo due cither to the practice by our semi-human
progenitors of some rude form of music, or simply to their
laving acquired the proper vocal organs for a different purpose.
But in this latter case we must assume, as in the above instanco
of parrots, and as seems to oceur with many animals, that they
already possessed some sense of melody.

Music aronses in us varions emotions, but not the morc
terriblo ones of horror, fear, r-m.&r. It awakens the gentler
feelings of tenderness and love, Wl ‘hich readily pass into devohnn
In the Chinese annals it is said, ““Music lath the power of
* making heaven descend upon earth.” It likewise stirs up in us
the sense of trinmph and the glorious ardour for war. Thesc

and mingled feelings may well give rise Iothenxm
of smblimity. W can concentrate, as Dr. Secmann o
greater intensity of feeling in a single musical note than i
pages of writing. It is probable that nearly thi samo em
but much weaker and far less complex, are felt by birds wher
the male pours forth his full volume of song, in rivalry with
still the

monest theme of our songs. As Herbert Spencer remarks,
“music arouses dormant sentiments of which we had not
“ conceived the possibility, and do not know the meaning; or,
‘a8 Richter says, tlls us of things we havo not seen and shall
“not see.” Conversely, when vivid emotions aro felt and ex-
presed by the rator, or evea in common speech, musiea cadences

and rhythm are instinctively used. The negro in Africa when
excited often bursts forth in song; “another will reply in song,
 while the company, as if touched by & musical wave, murmur

2 Siuco thi chapter wan printed, % esuting ldmtn;u s vall s
L bave soen n vauable rtile by “Ilmhllg disadvantag
Mr. Chauncey Wrlght (nn « ponibley which, tha. pr pma e of o
Amer. Review,! Oct. “utility may not have com)
208), wh, in am-n-; e oot i e st blhnv-nw

sabject, romar) are many toshew in an early chapter of this
Bl et work, thia. prisciple hus a8 Lk
“or uniformities of nature, h tant bearing on the soquiition

#which the ncquisition of one use- man of some of his met
#fal power will bring with it mavy teristics.

@ The
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572 The Descent of Man. Parr 1.
“a chorus in unison.”¥  Even monke,
feelings in different tones—anger and impatience by low,—fear

appear ‘vagueness,
1o the emotions and thoughts of a long-past age.

Al theso facts with respect to musie and impassioned speech
bocome intalligible o  certain extent, if we may assume that
musical tones and rhythm wero used by our hal-human an-
costors, during the season of courtship, when animals of all kinds
are excited not only by love, but hy tho strong passions of
jealousy, rivalry,
inherited associations, musical e e hah‘hl

arts sequired by man, and as the instinctive power of producing
musical notes and rhythms is developed low down in the animal
series, it would be altogether opposed to the principle ofevolumn,
if we were to admit that man's musical capacity has been deve
loped from the tones used in impassioned speech. We mm
suppose that the rhythms and cadences of oratory are derived
from previonsly developed musical powers® We can thus
wnderstand how it is that music, dancing, song, and poetry are
such very ancient un.& We may go even fnrﬂ:vr than this,
and, as liove that musical sounds
afforded one of the bue; for the development of llng\uge.“

¥ Winwood Rends, ‘Tho Martys,  the _apposite, s, Thes

dom of Man,' 1872, p. bocame firmly ey

< Niion Blet Baok 1878, oL . e 4 . sk ey s

31 il s capabl of flog, amd are
» Rengger, ¢ Singethiers. vou 7 used instinctively, or

Paraguay,’ . 49, md.uuu, -h- strong.

 Beg th- very hluulh‘ dis-
caseion on the Origin and Fancton
of Music, by M rt Spencer,
1o hielletad *Easays,’ 1858, p.
350, Me, Spancer comes to en ex-
actly oppasite conclusion. to that at
which 1 have arrived. He con-
cludes, n did Diderot formerly, that
the cadences emotion:
spesch aflord the fouaiation from
which music has been developed ;
whilst T conclode that musical potes

motons v exprsied

Pl not
sttty iaiie] S T
why high'or deop notes should bo
expressive, both with man and the
lower animals, of certain emotions.
Mr. Spencer an_in-
teresting discussion on the Moy
ety xme'.r\‘, citatve and s

‘Oﬁgi.l Ve Wz
P 40 i thak D, Bockdock 1 L
xm;m “that the first

ong men was music, and that
“before ovr idess were exprossed by
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Cuar, XIX. AMan—Love of Ornament. 573

As the males of several quadrumanous animals have their
vocal organs much more developed than in the females, and as o
gibbon, one of the anthropomorphous apes, pours forth a wholo
octave of musical notes and may bo said to sing, it appears pro-
bable that the progenitors of man, either the males or females or
both sexes, before acquiring the power of expressing their mutual
love in articnlato language, endeayoured to charm cach other
with musical notes and rhythm. So littlo is known about the
use of the voico by the Quadrumana during the season of love,
that we havo no means of judging whether the habit of singing
was first acquired by our male or female ancestors. Women
are generally thought to possess sweeter voices than men, and as
far as this serves as any guide, we may infer that they first
acquired musical powers in order o attract the othersex. But
if so, this must have occurred ), before our ancestors had
become sufficient

long ago
other’s ardent passions, during their eourtship and rivalry.

The Influence of Bearty in determining the Marriages of Man-
lind.~In civilised lifo man is largely, but by no means exelu-
sively, influenced in the choice of his wife by external appearance ;

imeval

which
It will be well first to shew in some detail that savages pay the

greatest attention to

“articulate sounds, they were
imnalontad by tout, vrlad Meeerd
g to differvat dogrees of gravity
i eu!

a
4 Seo an ting di
ou this ub}«u by Hickel, ¢ Gene-
B ii. 1866, 5. 245.

savages in all
parts of ths warld ornament them-

jpearance.® That they have

ven by the ltalan tr-
ul!lr, Prot. Mantogasan, Rl d

&, Studl” 1007, ,.,,.
5253453 all the ilowiag ¢
ments, when other Ko
Dot pm,m ket b WA

Seu n-» Waitz, *lutroduct. to
vol. i
o=
res very Rl details 1 hiy

arwin Online



574 The Descent of Man. Panr L

a passion for ornament is notorious; and an English philosophee
goes 50 far as to maintain, that elothes wero first mado for
ornament and not for warmth. Al?m(ﬂnr“nummrh
+ howorer poor und misrublo man i, ho fads o ploeuro in
“ ‘himself” The extra; naked Indians of
South Amerbnmdewmnngthmnelvelhnhm" by o man of
“Jarge staturo gaining with difficulty enough by the labour of &
“ fortnight to procure in exchango the chica neeessry fo paint

“ himself Ted.”® The ancient barbarians of Earope during the
Reindeer period brought to their caves any brilliant or singular
objects which they happened to find. Savages at the preent
day overywhero deck themselves with plumes, necklaces, arm
e, o g pa e s Do S
manner. ' “1f painted nations,” as Humboldt observes, *had
“been examined with the same attention as clothed nations, it
“ vunlr.l have been perceived that the most fertile imagination

and the most mutable eaprico have created the fashions of

“ painting, as well as those of garments.

In one part of Africa the eyelids are coloured black ; in another
the nails aro coloured yellow or purple. In many places the
hair is dyed of varions tints. In difforent countries the fecth aro
stained black, red, blue, &c., and in tho Malay Archipelago it is
thought shameful to have white teeth “like those of a dog ” Not
ane great, country can be named, from. the Polar regions in the
north to New Zealand in the south, in which the aborigines do
not tattoo themselves. This practics was followed by the Jews
of old, and by the ancient Britous, In Aften som of the
natives tattoo themselves, but it is a much more
Praction to, zaise. potulimanoen Ry e melb dator aoistons.
‘made in various parts of the body; and these are considered. by
the inhabitants of Kordofan and Darfur o be great personal
“ attractions.” In the Arab countries no beauty can be perfect

v “ In South

until the checks  or temples ha gashed.”“ In
America, as Humboldt remarks, “a mother would be accused of
“ eulpal towards not

if she
"amploynmﬂdﬂmmmhlhlpethﬂul[ofthe after the
“fashion of the country.” In the Old and New Worlds the

“Lectures on Physiology,’ 1822. 4 Humboldt, ‘Personal Narrative,”
Sincothis chapler was witten S Eog. Translat. vol. iv. p. 5153 on
“ imagination shewn in

of Giillstion? 1870, in whick hirn. the b p 532 on o (ving the

is an_ interes per on the  form of the alf o the g, . 468
preseat subject, and from which (pp. Nile Tributarier 18675
42, 48) I have taken

TE The Alert Nyanss,” 1883, vol. &,
teeth . 218.
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siapn of tho sl wia lomwrly modified during infancy in the

ornamental. For instance,
the savages of Colombia® deem & much ll:mmud head “an
“ essential point of beauty.”

The hair is treated with especial care in various countries; it
is allowed to grow to full length, so as to rench mﬂ.mground or
is combed info * a compact frizzled mop, which is the Papuan's
“ pride and glory.”* In Northern Africa “a man requires a
“ poriod of from cight 1o ten years to perfoct his coiffure”  With
other nations the head is shaved, and in parts of Sout] hAnurka.
and Africa even the eyebrows md eyclashes are eradicated.
natives of the Upper Nile knock out the fonr fmzm..mng
umt they do not wish to resemble brates. Further south, the

, gives the face a mdeam'.pp-nme.
owing to of the lower jaw;
tho presence of the incisors most unsightly, and an bebo

they
ﬁuwithunohleﬂy-dmindfarlubunw.m with
savages it is the chicf scat of mutilation. In all quarters of the
wnrldﬂ»uptum,mdmnnlym'mpothmum
rvings, sticks, feathers, and other ornaments being in-
Bertod itto ko, hilee. mmmmq-hmphmdml
similarly ornamented, and with the Botocudos and Lenguas of
South America the hole is gradually so much enlarged that the
lower edge touches the shoulder. In North and South America

wear a crystal, which, from the movement of the tongue, has “a
«yriggling’ i i »

o Quotsd by Pricard, (Phys, 443, On the colfurs of the Afric
Hist. of Mankind? 4th edit. vol. i. caus, Sir S. Baker, ‘The Albart
mm,paﬂ. Nyauza, vol. I. p. 210,

“On the Papusns, Wallice, % *Travels, p. 533,

The Malay Archipelago,” vol. ii. p.
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wife of the chief of Latooka mld&r&m&t"ﬁutlﬂly

B-h;r “ would be much improved if she would extract her four
o fmnt tecth from the lower jaw, and wear the long pointed
polished lip.”

erystal in her
lhhlolo, the upper lip is
bamboo ring,
“ the lip in one case to project tw

perfc a large metal
called o s e o tho hole. * This eaused

Further south with the
and

inches beyond the tip of the

080; an when the lady amild the coutraetsof the wouseles
“ olovated it over tho eyes. *Why do the women wear these
“ ¢things?” tho venerable chief, Chinsurdi, was asked, Evidently
“ surprised at such o stupid question, he replicd, ¢ For beauty !
“Thoy aro the only beantiful things women huve ; men have

“beards, women have none.  What kind of a person would she
b without tho poelé?  Sho would not bo a woman at all
“"ri'.h-mnt.hlihlmm,bn(mbuld.

of

; the
paint their bodies to ml.kn themselves appear terrible in
battlo; crtain mutilations are connceted with Toligious rites,
or they mark the age of f puberty, o tho ukof tho ma, o ey
serve o distinguish_tho

fattooed on the forchead and a spot on tho chin aro thought by
the women in ono part of Africa to be irresistiblo attractions.™

» The Albact Nyna; 1085,

plm, “British Associn- 1868, p. 318) on

tion, 18603 report given in the of the tattosing of the
*Atbeeum, .V'ITL 1860, p. 29,
er (ibid. vol. i. p. vyler ¢ Now Zoaand

m.‘ of the matives of
ica says, “every tribe
“has n distioet and unchangiog

* Rev. R. T¢
sad its hhmnu.' :lss.
Manteguzza, ¢
» u

ot s S \
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In most, but not all parts of the world, the men are mors
Mumthmlho'omm,lnddhnmldlﬂnut : 3

use the finest ornaments. Lastly, it is o remarkable fact, as
proved by the foregoing quotations, that the same fushions in
modifying tho shape of the head, in ornamenting the hair, in
painting, tattooing, in perforating the nose, lips or s, in
removing or filing -hetk,h.novprwnﬂ ve long
provailed, in the most distant quarters of mvnﬂd. 1t is

1y eommon
source. lnd.\ntahelmmmhﬁtynfﬁnmindo{m,
wvhawmnmhamqbdmg,jmudnm-lmumml
habits of dancing, masquerading, and making rudo pictures.

Having mado these preliminary remarks on the admiration
felt by savages for varions ornaments, and for doformities most
unsightly in our eye,lt s sco how fu tho men aro attraced

o appearanco of their women, and what aro their ideas of

grease, red ochro, and shining powder “as would have ruined
any but 3 vory el husband” Sho diplayed tho * much
» -un]-m

Winwood Reade informs me mmnmor Yo Weat Court
often discuss the beanty of their women. Some competent
obsarvers have attributed the fearfully common practice of
infanticide partly to the desire felt by the womon to retain their
go0d looks® In several regions tho women wear charms and
use love-philters to gain the affections of tho men; and Mr.
Brown enumerates four  four plasts uaed fox his purposs by ths
women of North-Wi

o Trovsle fn 6. M/ 1834 Vorsgws’ b fom. il . 218,
vol. i. p. 414. % On the
4 See, for

“Ueber d can Indians, Jour-
vol. .
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Hearne,” an cxcellent observer, who lived many years with the
Ameri in speaking of the women, * Ask a
. Indian what is beauty, and he will answer, a broad
“ flat face, small eyes, high cheek-] three or four broed
-, across each cheek, a low forehead, o large broad
* chin, » clumsy hook nose a tawny hide, nd breasts hanging

* down to the belt.” Pallas, who visited the northern parts of
thnmﬂn& cempire, says “ those women are preferred who have
Mandschi form; that is to say, a hmdku,hlgh cheek-

enormous

purpose,

“ with the eye of the red-haired barbarians.” It is well
as Huo repeatedly remarks, that tho Chinose of tho interior
think Earopeans hideous, with their whita skins and prominent
noses.The nose is far from being too prominent toour
ideas,in tho natives of Coylon; yet  tho Chinceo in the seventh
“ century, scoustomed to the flat features of the Mongol races,
3 mece speiaod a4 the prominent soses of the Clngaless; wd
“ Thsang described them as having * the beak of a bird, with the

Finlason, after minutely describing the people of Coohin
China, says that their rounded heads and faces are their chief
ehlru:"lltml he adds, “the roundness of the whole

rather thick lips, & romarkabl face, with snd
broad cheek-bones. It is, themfm,nmwondnfnl that ' beauty,
* aceording to our notion is & stranger to them. Yet they con-
"ddnmmfmd-bhwuhm beautiful than those
“of

peculiarity is greatly admired by tho men.® He onco saw a

Wate Fores B sl 1798, pe b uh:una. iR il
SRy O rimen 3
 Quoted by i T  Jdom ul-trlm--hurdhlt

Hist. of Mankind’ 3ed. sdi. vol. b

lm‘ £ 5 519; v:n: ‘laem- =

mibipraciactorium
fwminw, quod nobis uurrinnn =
juondam. mstimari ab

oy he Cilaee 92 tve  Bomtatbo [ hie ot a1
&T-n-t,-c.yh-.'n», mutata est, et
formationem -

vol.ii. p. 107,
 Prichard, 3 takea from Craw-
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Cuar. XEX. Man—Beauty. 579

woman who was considered a beanty, and she was so immensely
developed behind, that when seated on lovel ground she could
ot rise, and had to push herself aloug until she came to  slope.

00se their wives by ranging them in a line, and by picking
e projects farthest a tergo. Nothing ean be more
“ hateful to & negro than the opposite form.”©

‘With respect o colour, the negroes rallied Mungo Park on tho

Sy

they gay food. The Moors,
sl £ katat Shatr o Kt mmed o Sludiiee P et greiits:
ness of his skin. _On the eastarn coast, the negro boys when they
saw Burton, cried out “ Look at the white man ; does he not look
“ like & white ape?” On the western const, as Mr. Winwood
Reado informs me, the negroes admire a very more
than one of a lighter tint. ~But their horror of whiteness may be
attributed, according to this same traveller, partly to the belief
held by most negroes that demons and spirits aro white, and

‘The Bavyai of the more southern part of the continent are
nogroes, but “ a great many of them are of a light coffee-and-milk
“ colour, and, indeed, this colour is considered

“ throughout the whole country;” so fhat hers we have a
different standard of taste. With the Kafirs, who differ much
from negroes, “ the skin, excopt among the tribes near Delagoa
* Ty, is not usnally black, the prevailing colour being & mixture
“of black and red, the most common shade being Bbm]lu»
“ Dark wm])lmnﬂl,l! ‘being most common are

« tho highest eetoomn. To bo told that he ia Tight-coloared, o
“ Jike a white man, would be deemed a very poor compliment by
“ a Kafir. Ihave heard of one unfortunate man who was so very
“ fair that no girl would marry him.” One of the titles of the
Zulu king is * You who are black”® Mr. Galton, in speaking
tomlboutthnmﬁmd&mﬂ.mkedthntﬁldndmcf

* ‘The Anthropological Review, Burton's statement Is quoted by

November, 1854, p 297, For ;4'- Seh e, Arcic fr Anthr.
ditional references, see Waitz, ¢ fn- * . 163,
Anheeploey” B e “Travels,” p. 64, On

troduct. to polegy
sragaat, 1863, vol. i , 1 the Kafirs, the Rev. J. Sheoter,

{uago ‘Park's "4 Travels fa “The Knies of Natah and the Zaly
um-., 4to, 1816, pp. 58, 131 Country,’ lﬂﬁ'l,pl,,

Online
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beanty seem very difforent from ours; for in one tribe two slim,

stght, and pretty girls were nob admired by tho natives.
Turning to other quarters of the world; in Java, a yellow, not

a white girl, s considered, according o Madame Pfeiffer, @

“a dog, and @ rosy colour like that of potato-flowers” We
have socn that the Chinese dislike our white skin, and that the
N. Americans admiro “ s tawny hide.” InS. America, the Yura-
caras, who inhabit the wooded, damp slopes of the eastern
Cordillera, aro remarkably pale-coloured, as their name in their
own language expresses ; nevertheless they consider European
wormen as very inferior to their own.®

In several of the tribes of North America the hair on the head
grows to  wonderful length; and Catlin gives & ourious proof
how much this is esteemed, for the chief of the Crows was
elected to this offico from having the longest hair of any man in
the tribe, namely ten feet and seven inches. The Aymaras and
Quichuss of 8. America, likewiso have very long hair; and this,
as Mr. D, Forbes informs me, is so much valued as a beanty,
that cutting it off was the severest punishment which he conld
inflict on them. In both the Northern and Southern halves of
the continent the natives sometimes increase the apparent length
of their hair by weaving into it fibrous substances. Although
the hair on the head is thus cherished, that on the face is con-
sidered by the North American Indians “as very vulgar,” and
overy hair is carcfully eradicated. This practice provails
throughout the American continent from Vancouver’s Island in
the north to Tierra del Fuego in the south. When York
Minster, & Fuegian on board the ¢ Beagle, was taken back to
his country, tho natives told him he ought to pull out the few
short hairs on hisface. They also threatened 2 young:
who was left for a time with them, to strip him naked, and
pluck the hairs from his faco and body, yet he was far from being
o hairy man. This fashion is carried so far that the Indians of
Paraguay eradicate their eyobrows and eyelashes, saying that
they do not. wish to be like horses

4 For the Javans and Cochin- G, Catlin, ﬁrd edlk. 1842, vol. i, p
Chinese, see Waitz, ‘Introduct. to 493 vol. ii. On lu
Anlhnpﬂlngy, ey o Ve
o205, 0n'the Yuruaams, A ¢ Somos sod sm..mfsmx- ur.,
glg n quoted in Pricoard, 1868, p, 25. On the
‘Phy: st of Mankind, vol. v. 3rd ngu,,Amu, ¢ Voy-(-, oo
P 105,

edit,
5 Pt American Tndiay by
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It is remarkable that throughout the world the races which
are almost complotely destitute of & beard, dislike hairs on the
face and body, and tako pains toeradicate them. Tho Kalmucks
are beardless, and they are well known, liko the Amoricans, to
pluck out all straggling hairs; and so it is with the Polynesians,
some of the Malays, and the Siameso. Mr. Veitch states that the
Japanese ladics * all objected to our whiskers, considering them
“very ugly, and told us to cut thom off, aud bo like Jupancse
“men” The Now Zealanders have short, curled beards; yet

beards are now admired by the Maaries*
On tho other hand, bearded races admire and greatly value
their beards; the every part of the body

Pacific the Fijian's beard is bushy, and s his
“ prdes” wilb thn inbalifants of the adieom
pelagoes of Tongaand Samoa and abhor a rough

this point
T Iapelo ornaass, f G mipd, the Suplier GRS of o
Groks wih, tho Egyptian o Assyrisn satuos; snd thote with
th

e hideous bas-roliefs on the ruined buildings of Central
‘America.
1 with very fow pposed to this concl

“ On the Siamese, Pﬂaui, Sbid.  tion,” 1870, p. 321.
vol. iv. p. 533. On the Japanese, % Dr. Barnard Davis quotes Mr.
Voleh s Outimer iCly eiiiot’ aal b o€ o ota
1850, p. 1104, On the New Zea- nprd]l.;‘;] : ym‘n:ﬂ
Ia antegazza, ¢ Vinggi e ! Anthropoloy iow,”
Studi” 1067, . 626, ' Por the other 1870, p. 185, 191,
nations mentioned, see roforences in %7 Ch. Comte has remarks to this
wrence, ¢ Lectures on Physiology,” et i s Tratd de
&e. 1822, p. 272 Srd edit. 1837, p. 186,
* Lal
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Mr. Winwood Reade, however, who has had ample oppor-
mnlﬁufarohnﬂlmm,m with the negroes of the West
Coast of Africa, but with those of the interior who have never
associated with Enropeans, is convinoed that their ideas of
‘beauty are on the wiole the same as ours; and Dr. Rohlfs writes
to me to the same effect with respect to Bornu and the countries
inhabited by the Pullo tribes. Mr. Reado found that he agreed
‘with tho negrocs in their estimation of the beauty of the native
girls; and that their appreciation of tho beauty of Enropean
women_correspondod with ours. ‘They admiro long hair, and
wuse artificial means to make it appear abundant; they admire

also a beard, though thomselves very scantily provided. M.
Reade feels dnﬂhtfnl ‘what kind of nose is most aj
girl has been heard mny,"!donolnnﬂnmnryhlm,h has

“ got nomoss; " and this shows that a very flat nose is not admired.
We should, howover, bear in mind that tho depressed, broad
na-uwdpmjeehngj-wlofthem of the West Couet aro

with
ing the foregoing ammnmn, Me. Toade, admit that
“ do ot like the eolour of our skin; they look on blue eyes with
“aversion, and they think our noses too long and our lips too
¢ thin.® Mo doss ot hink it probable that nogross wonld over
prefer the most beautiful European woman, on the mere gronnds
of physical admiration, 0% good-looking negress.*

The genoral truth of the principle, long ago nsisted on by
Humboldt,” that man admires and often tries to cxaggerate
whatever characters nature may bave given him, is shewn in
many ways, Tho practico of beardles racos

nbmld,mdoﬂnnﬁ]ﬂmhmmhbﬂb affords one
ancient

mnlhlﬁm Thc skull has been
and
doubt that this has
Americs, in order to

 The *Afvican Sketch Book,’
Yo, 1875, pp. 2, 304, 531,
gians, o8 1 have been in-

formed by  ‘mitsonasy who'loug
resided with them, consider Euro:
pean women as extremely beautiful;

but from what we have seen of the
yudgment of he other sborighass of
America, | cannot but think that
this must be & unless in-

2
time with Europeass, aud who must

@ Tl

modified

times by many nations; and there ean be little
Mupeoﬂlyin!(.lndﬂ.
exaggerate some natural and admired

consider us as superior beings. 1
should add that & most experienced
obecrver, Capt. Burton, - believes
that & woman whom

arrative,!
tramlat. vl. . B 518wt e
whe Manf § \'I-m
¥ Sty 1867, nm;ly

this same prineiple,
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peculiarity. Many American Indians are known to admire s head
mexhwndyﬂlmmeduhlppnrmuidmﬂc. The natives on

north-western coast compress the head into & pointed cone;
mdhhlhdrmmhntpmmhp&hu!hehurinbnkman
the top of the head, for the sake, as Dr. Wilson remarks, “ of
“ increasing tho apparent elevation of the favourite conoid form.”
The inhabitants of Arakhan “admire a broad, smooth forehead,
“and in order to produce it, lhthh . huofludmf.he
'hnd.lo(thomw-bamahﬂdm On the other hand, “ a broad,
“ well-rounded occiput is considered a great bunty by the
mﬁm  of the Fiji islands.™

the skull, go with the nose; the ancient Huns during
d\c-gvofAunavmmnnmd flatten the noses of their

dressing their hair; they never imitate other tribes, * but simply

Huns, ‘De
859, p. 800.

7 On the skulls of the American

3 ’:‘mq-msvmm~n
Mankind,’ 3rd edit. vol. v.

Fn"' hm;;? + Lectures on

siology,’

the Fijians, " mr-‘& v womttieed i

ibbock (¢ Anths

“nd edit. 1869, p. 506) ﬂ'- an ml,'Dl Wlhhﬂh, I.1,

cxc-llent résume on this subj

Tt
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"vhvlﬂleul mhrhmmp.ﬂmmolmnrmmh"

admire accustomed to,
mﬂymwmmmhﬁmahﬁu.hﬁhm

developed.

The senses of man and of the lower animals seem to be so
constituted that Iﬂuhnt colours and certain forms, as well as
harmonious iythmical sounds, give pleasure and are called
‘beautifal; but wh: this shonlﬂ be so, we know mot. It is
certainly t there is in the mind of man any universal
standard of beanty with respect to the human body. It is,
however, possible that certain tastes may in the course of time
beeome inherited, though there is 1o evidence in fayour of this
belief; and if so, each race wonld possess its own innate ideal
lhndndofbuniy. Tt has been argued ™ that ugliness consists
in an approach to the structure of the lower animals, and no
doubt this is partly true with the more ecivilised nations, in
which intellect is highly appreciated ; but this explanation will
hardly apply to all forms of ugliness. The men of each race
prefor what they are acoustomed to; Mmmtmd\m-w

 depressed nose,
black skin, admire these pecnunrluu when strongly marked.

n ‘B-m-d-l-m-u-. 1m Anthropologie,’ 1866, 5. 164,
- 900, Outhe habems of Arab 3¢ M. Bain bas ollecid Calen-
ile

omen, Sir S.
'rnbnuns,' mﬂ.p.l o
ariation of Asimals and less different thearies of the hien of
le- -d-r Domestication,’ vol. i. beauty; but none are quite the
P 2145 vol i p. 240, same as that here given.
* Schaafbausen, +Archiv fir
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No doubt charasters of all kinds may bo. foo much developed
for beauty. Hence o perfoct besuty, which implies many
characters modified in & particular manner, will bo in every
race o prodigy. As the great anatomist Bichat long ago said,
if_every one were cast in_the samo mould, there would bo no
such thing as beauty. If all our women were to become as
beantiful as the Venus do’ Medici, wo should for o time bo
charmed ; but wo should soon wish for varioty ; and as soon as
wo had obtained variety, wo should wish to feo certain cha-
racters o littlo exaggerated beyond the then existing common
standard,

CHAPTER XX.
SExvAL or M. tinued.

On the effects of the continusd selection of women according to a different
standard of beauty in each race—On the caases which interfere with
sexual selection in dvllhed and savage mations—Conditions favourable
to_sexual pelection during primeval times—On the manner of action
of sl mlectlon wifh maskod—0n (e woise In tage (s1b Bving
some power to ﬂ‘:ﬂ their hmhﬂ:‘—Ahunu of halr on the body, and

ith mankind, ith
wlt.hthuuﬂanofnxull selection as far as the bodily frame is
concorned. men are largely attracted by the mental
charms of women, by their wealth, and especially by their social
Tho
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than other men with plainer wives, save the few who bequeath
their fortunes according to primogeniture, With respect to the
opposite form of selection, namely of the mare attractive men by
women, although in eivilised nations women have free or
almost free choice, which is not the case with barbarons races,
yot their choico is largely inflnenced by the social position and
wealth of the men; and the suceess of {ho latter in life depends
much on their intellectual powers and energy, or an the fruits of
these same powers in their forcfathers, No excuse is needed for
treating this subjet in some detail; for, as the German philo-
sopher Schopenhauer remarks, “the final aim of all love
“ intrigues, be they comic or tragic, is really of more importance
“ than all other ends in human lif. What it all turns upon s
“ nothing less than the composition of the next generation. . . .
“ It is not the weal or woe of any one individual, but that of
“ human raco to come, which is here at stake.”!

Thero is, however, reason to believe that in certain civilised
and semi-civilised nations sexual selection has effected some-
thing in modifying the bodily frame of some of the members,
Many persons are convinced, as it appears to me with justice,
that our aristocracy, including under this term all wealthy
fmilies in which primogeniture has long prevailed, from having
chosen during many generations from all classes the more beau-
tifal women as their wives, have become handsomer, acoording
to tho Buropean standard, thun the middle classes; yet the
middle classes are placed under equally favourable conditions of
life for tho perfoct development of the body. Cook remarks that
the superiority in “which is observable i

in
“the erees or nobles in all the other islands (of the Pacific) is
“found in the Sandwich islands;” but this may be chiefly due
to their better food and manner of life.

The old traveller Chardin, in describing the Persians,
their “blood is now highly refined by frequent intermixtures
“ wi and i i

wi
“all the world in personal beauty. There is hardly a man of
“rank in Porsia who is not born of a Georgian or Circassian
“mother.” Ho adds that they inherit their beauty, “not from
“ their ancestors, for without the above mixture, the men of
* rank in Persia, who are descendants of the Tartars, would be
“ extremely ugly.”* Here is a moro curious case; the priestesses

* +Schopenhauer and Darwinism, &, 1829, p. 308), who attributes
in *Journal of Anthropology, Jan. the beauty of the upper classes in
1671, p. 323, England to the men having long

# These quotations are taken from  selected the more beautiful womess
Lawrence (* Lectures on Physiology,’
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‘who attended the temple of Venus Erycina at San-Giuliano in
Sicily, were selected for their beauty out of the whole of Greece;
they were not vestal virgins, and Quatrefages,’ who states the
foregoing fuct, says that the women of San-Giuliano are now
famous as the most beautiful in the island, and are sought by
artists as models. But it is obvious that the evidence in all the
above cases is doubtful.

The following case, though relating to savages, is well worth
iving from its curiosity. Mr. Winwood Reads informs me that
the Jollofs, a tribe of negroes on the west coast of Africa, “ are
“ remarkable for their uniformly fine appearance” A h'wnd of
his asked one of these men, “ How is it that every one whom I
“ meet is 8o fine-looking, not only your men, but your women ?”
The Jollof answered, * It is very easily explained: it h.u A!'lyl
“been our custom to pick out our worse-I
“gell them” It need hardly be added that with al & nugal,
female slaves serve as concubines. That this negro should have
attributed, whether rightly or wrongly, the fine appearance of
his tribe to the long-continued elimination of the ugly women is
not so surprising as it may at first appear; for I have elsewhero
shewn ¢ that negroes fully appreciate the importance of selection
in the breeding of their domestic animals, and I could give from
Mr. Reade additional evidence on this head.

The Causes which prevent or check the Action of Sexual Selection
with Savages.~The chief causes are, first, _‘lo-e:!hd communal

of femalo infanticide; thirdly, early betrothals; and lastly, the
Jow estimation in which women aro held, s mere slaves. These
four points must be considered in some detail.
hhobvmumzulmgnmwﬂngdm,wdm
other animal, is left to mere chance, with no choice oxerted by
cithar sex, thero can be no sexual selection; and 10 effoot will be

that thers existat the present day tribes which practise what Sir
J. Lubboek by courtesy calls communal marriages ; that s, all the
men and women in the tribe are husbands and wives to one an=
other, The licentionsness of many savages is no doubt astonish-
ing, but it seems to me that more evidence is requisite, before we
fully admit mtmmmmmnmwwemmu

all those who
* Aathropologiey (Revus des  Plants -d.rb.ml-n-.. vl i,
Cours nSdnﬁB:" 1868, p. p. 2

i 3 Labbock, ¢The Origi of
4"+ The Variatin of Asimals an Qvﬂl-lhn, 1870, chap. iil. especi

©T
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and whose judgment is worth much more than mine, believe
that communal marriage(this expression being varionsly gnarded)
was the original and universal form throughout the world, in-
cluding therein the intermarriage of brothers and sisters. The
lato Sir A, Smith, who had travelled widoly in 8. Africa, and
new iyuch sbout the babis of savages thoro and ohewiirs, e
pressed to mo the strongest opinion that no race exists in which
‘woman i considered as the property of the community. I believe
that his judgment was largely detormined by what is implied by
the ferm marringe. Thronghout the following discussion I use
the ferm in tho same sense as when naturalists speak of animals
#5 monogamous, meaning thereby that the male js sccepted by or
chooses o single fomale, and lives with hor either during the
-season_or for the wholo year, koeping possession of
Jor by thelaw of might; o, as when they spiek o  olygamous
species, meaning that the male lives with soveral females.

Xind of marriage is all that wncemnth,ulllnﬂm!nr
the work of sexnal seleotion. But I know that some of the
‘writers above referred to, imply by the term marriago, a recog-

right, protected by the fribe.

The indirect evidence in favour of the belicf of the former
prevalence of communal marriages is strong, and rests chiefly on
the ferms of relationship which are employed between the
‘members of the same tribe, implying a connection with the tribe,
and not with cither parent. But the subject is too large and
complex for even an abstract to be here given, and I will confine
mysolf to a fow remarks. It is ovident in the caso of such
‘marriages, or where the marriage tio s very loose, that the
relationship of the hild to its father cannot be known. But it
scoms almost incredible that the relationship of the child o its
‘mother should ever be completely ignored, especially as the women
in most savago tribes nurse their infants for o long time.

Accordingly, in many cases the lincs of descent are traced
B e s e i e R
in other cases the terms employed express a conncction with the

8007, 2, Mlenuan, in

The Descent of Man. PasrlIL

memcison the clasifatory eyitem
p (‘Pre

el work on  of elt
“Prinitive Masringe, 1805, p 163, Aca Al o

of tha ulon of ‘the sexes mus, > 41 ?,oanelndu i paly-
o the earliest times as loose, forms of

‘evidence on the extreme Iletnduny
ness of savs
B Margan, (s Tnneting

© Tl Work o

am,
ﬁnr(gz primeval times were -
tinlly unknown. It appears  also,
from Sir J. Lubbock's work, that
Bechoten likewise  believer dhat
communal  interccurse  origisally
provailed. of
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tribo alone, to the cxclusion even of the mother. It seems
possiblo that the connection between the related members of the
same barbarous tribe, exposed o all sarts of danger, might be so
much more importaut, owing o the need of mutual protection
and aid, than that between the mother and her child, as to lead
o the solo use of terms expressive of tho former relationships ;
but Mr. Morgan is convinced that this view is by no means
sufficient.

The terms of relationship used in different parts of the world
may be divided, according to the author just quoted, nto two
great classes, the classificatory and descriptive,—the latter being
employed by us. It is the classificatory system which so strongly
leads to the belief, that communal and other extremely loose
forms of marriage were originally universal. But as far asT can
sce, there is 1o necessity on this ground for belieying in abso-
lutely promiscnous intercourse; and I am glad to find that this
is Sir J. Lubbock's view. Men and women, like many of the

fur as i
is concerned, all r,hstiamqniradillh:t choice should bo exerted
before the parents unite, and it signifies little whether the unions
Iast for life or only for  season.

les the evidence derived from the terms oflehhm:hip
mumormmmdmum former wido prevalence of
communal marriage. Sir J. Lubbock accounts® for the strange
and widely-extended habit of exogamy—that is, the men of one
tribe taking wives from a distinct communism having

of upmng wives might have arisen; and from ke
gained it might ultimately have beeomo the universal habit,
According to Sir J. Lubbock,® we can also thus understand “ tho
“necessity of expiation for marriage s an infringement of tribal
“ rites, since, according to old idess, o man had no right to
“ appropriato to himself that which belonged to the whole

oibe® Sir J. Lubbock furher gives o curious body of
faots shewing that in 0ld times high honour was bestowed on
women who were utterly licentious; and this, as he explains, is

¢ Address to British Asocation dition of the Lower Races of Man, s
On the Social and Religious Con- 1870, p. 20.
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intelligible, if wo admit that promi
Shoriginal; ) theksun b tmeed cnston of he Libe? -
Although the manner of development of the marriage-tis it an.
obscuro subject, as we may infer from the divergent opinions_on
scveral points between the three authors who have studied it
most, closaly, namely, Mr. Morgan, Mr.. MLennan, and Sir J.
Lubbock, yet from tho foregoing and soveral other lines of
evidence it seems probable® that the habit of marringe, in any
striot sonse of the word. has been gradually developed; and that
0st promiseuous or very loose interconrse was once ex-
tremely common throughout the world. Nevertheless from the
strength of the fecling of jealonsy all throngh the animal
kingdom, as well as from the analogy of the lower animals, more

‘males of some species are monogamous, but live during only a
part of the year with the females; of this the orang seems to
afford an instance. Several kinds, for examplo some of the
Indian and American monkeys, are striotly monogamous,
associate all the year round with their wives, Others are pol:-
gamous, for examnplo the gorilla and soveral American specics,
and each family lives separate. Even when this oceurs, the
families inhabiting the same district are probably somewhat
social: the chimpanzee, for instance, is occasionally met with in
largo bands, Again, other species are polygamous, but soveral
‘males, cach with his own femmales, live associated ina body, as with
soveral specios of baboons® We may indeed conclude fram what
wo know of the jealousy of all male quadrupeds, armed, as many
o them e, withy il weapans o batling with the vl
that promiseuous intercourse in a state of nature is extremely

LSOrigin ol hvtition; 1670, - clasifientory system of roatonshlp
In the several works above can be otherwise explained.

there will be fouad copious  * Brohm (*Iliust, Theirleben,’ B.

Svidones on melstionslip thiough 1. p. 77) s hama.

the females alone, or with the ‘tribe dryas lives {n great troops contain-

lone. ing twice as many adult females as

* s C, Staniland Wako argues - adult males. See Rengser n Ame-

strongly (‘Anthropologis,’ on

$674, b, 197) againet the views held (- Ansks of Vortabraten: vl i, B

ree writers ou the former  745) on_American , monogamous
prevalence of almost promiscuous species. Other refercaces might be
iatercourse; aud he thinks that the added,

nplete Work of
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improbable. Tho paiing may not last or lf, but ey fo et
birth; ot if the males which are the strongest and best able to
defend or otherwise assist their females and young, were to
select the more attractive females, this would suffice for sexual
selection.

‘Therefore, looking far enough back in the stream of time, and
judging from tho social habits of man as he now exists, the most
‘probablo view is that he aboriginally lived insmall communitios,
each with o singlo wife, or if powerful with several, whom he
ﬁ:\ulygnﬂd&lqﬂnﬂsﬂ otler men, Or ho may not have

social animal, and yet have lived with several wives, like
tho gorilla; for all tho natives “ agree that but one sdult male
; when the young malo grows up, o contest
“takes place for mastery, and the strongest, by killing and
e others, establishes himself as the head of the
ing th

pmm e, provent 00 clos i Tatectrouling within the limita of the

An.haugh savages are mow extremely licentious, and although
communal marriages may formerly have largely prevailed, yet
‘many tribes praotise some form of marriage, but of a far moro lax
nature than that of civilised nations. Polygamy, as just stated,
is almost universally followed by the leading men in every tribe.
Nevertheless there are tribes, standing almost at the bottom of
the scale, which are strictly monogamous. 'This is the case with
tho Veddahs of Ceylon : they have o saying, according o Sir J.
Lubbock,"  that death alone can separate husband and wife.”
An intelligent Kandyan ehxaf,o(mm.polm was
“ perfeetly scandalised ot the utter barbarism of living with
“ only oue wife, and never parting until lqlllhrl by death.”
Tt was, ho nid,"lmlih: the Wanderoo monkeys.”

aftor passing through & stago of promiscuous intorcourse, I will
to

prel
Infanticide—This practice is now very common thronghout
o workd e A T L ihat i Toevalod Rzt
more extensively during former times™ Barbarians find it
* Dr. Sﬂnp, in ¢ Boston Journal ¥ Mr. M'Leonan, ¢Primitive

of Nat. Hist’ vol. v. 184547, p. Marriage,’ 1865, s-.,.a.ry-.

433, exogamy sud infasticids, pp, 130,
o ‘Prbisters Times? 1863, 3. 15, 165,

® Th
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difticult to support themselves and their children, and it is &
simplo plan to kill their infants. In South America some tribes,
according to Azara, formerly destroyed so many infants of both
sexos, that they were on the point of extinction. In the Poly-
nesian Islands women have been known to kill from four or five,
to even ten of their children; and Ellis could not find a single
woman who had not killed ll least one. Ina village on the
eastern frontier of India Colonel MacCulloch found not a single
female child. Wherever infanticide® prevails the struggle for
existence will be in so far less severe and all the members of the
tribe will have an almost equally good chance of rearing their
few surviving children, In most cases n larger number of
female than of male infants are destroyed, for it is obvious that
the latter are of more value fo the tribe, as they will, when
grown up, aid in defending it, and can support. themselves.
But the trouble experienced by the women in rearing children,
their consequent loss of beauty, the higher estimation set on
them when few and their happier fate, are assigned by the
women themselves, and by various observers, as additional
‘motives for infanticide.

When, owing to female infanticide, the women of a tribe were
fow, the habit of capturing wives from neighbouring tribes would
naturally arise. Sir J. Lubbock, however, as we have seen,
attributes the practice in chief part, to the former existence of
communal marriage, and to the men having consequently
captured women from other tribes to hold as their sole property.
Additional causes might be assigned, such as the eommunities
hdngvurymﬂ,mwhmhmm marriageable women would

ften be deficient. That the habit practised
dunngformax times, even by the ancestors of civilised nations,
is clearly shewn by the preservation of many curious customs

.uy to have been the chief abettor of tho bridegroom in the act
of capture. Now as long as men habitually procurcd their wives
hrough violenco and erat they would bavo bean lad o size on
any woman, and would n d the
Bntumnuthepﬂchu of procuring wives from a distinet
tribe was effected throngh barter, s now occurs in many places,
¥ Dr. Gerland (* Ueber das Aus-  p. 139) for eases in India. In the
sterben der Naturvilker, 1868) has  former reprints of the 2nd edition
collected much information on in«  of this book an incorrect que
,  from Sir G. Grey was unfomnmly

54, Azara (‘ Voyages, &e. gvenin the ahors
Pp. 94, 116) Al sy m. oo o e
motives. See also M‘Lennan (ibid.
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o mors ttmetive women would generlly bave boun purchased.
The incessant erossing, however, between tribo and

Sacoe iyl lo vy T of s hat, woukd fed 1o
Il el s s s e vty ey nati
in character; and this would interfero with the power of sexual
sclection in differentiating ho tribes.

‘The searcity of women, consequent on female infanticide, leads,
also, to another practice, that of polyandzy, still common in
sayeral parts of the world, and which formerly, as Mr. MLennan

‘provailed almost wniversally ; but this latter conclusion
38 doubled by Mz, Morgan and Sir 3, Lubbock™ " Whenever two
or mare men aro compelled to marry oo womman f s oatain
that all the womenof tho tribe will ot marriod, nd. thers will

undxkhmdmmhmm'menmdnnht'ﬂ]hmﬂm

‘power of choice, aud will prefer the moreattractivomen. Azara,
instance, carcfully & Guana woman bargains

for all sorts of privileges, Mnmmyﬂngmmomnrmme

msbands ; and the men in consequence take unusual

their personal aj Bolmnptthn'lodnoﬂndmvhn

inyt&ngnwﬂo,wge(onehuxinllfn an.h

‘men, although more successful in obtaining wives, would not, as
far 8 wo can sec, leave more offspring to inherit their beanty
than the less handsome husbands of the same women.

certain extent follow, when women are valued almost solely as
slaves or beasts of burden, as is the case with many savages.
The men, however, at all times would prefer the handsomest

slaves a of beauty.
‘We thus see that several customs prevail with ungaswhich
must greatly with, or completely stop, the action of

terfero
sexual selection. On the oﬂmrhlnd the conditions of life to
ot Primitis Marcage! 3. 208;  palysndey.
J. Lubbock, ¢ of Civilisa- Pﬂ"m‘V&mkmu

100. See Mer. Morgan,
f:’at,nmzmpn e ot T the Today 312
2q
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which savages are exposed, and some of their habits, are favour-
able to natural selection; and this comes into play at the same
time with sexual selection. Savages are known to suffer

from

ly:
marry whilst young. Consequently they must bo subjected to
occasional hard struggles for existence, and the fuvoured indi-
viduals will alone survive,
At o very early period, before man attained to his present
rank in the scale, many of his conditions would bo different from

tho lower animals, namely the love of their young offspring ; and
consequently they would not have practised female infanticide.
Women would not have becn thus rendered scarce, and poly-
andry would not have been practised; for hardly any other cause,
except the scareity of women scems sufficient fo break down the
natural and widely prevalent feeling of jealousy, and the desire of
each malo o posseas & fermale for bimsalt, Po umqwmn.
mmnl lh'pping-nmlo to communal marriages o

uon Tuterapurats ENgT e et suthoattos’ etk el
i latlee habit precided polyandry. During primordial times
there would be no early betrothals, for this implics foresight. Nor
would women be valued merely as useful slaves or beasts of
burthen. Both sexes, if the females as well as tho males were per-
mitted to exert any choice, would ehooso thei partuers not foe
mental charms, or property, or social position, but almost solely
from external appearance. Al the adults would marry or pair,

Burchsll says (‘Travels in S yages dans I
At v i 1634 p se), that lﬁd.‘(um. L 1803, . 21)-23:
among the wild nations of Southern

Africa, neither men nor women ever ke e i of South
pass their lives in a state of celitacy.
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and all the offspring, as far as that was possible, would bmunl
so that the struggle for existence would be peri
cassively severe. Thus dmthmhmaluﬁnwnd.ihnmfw
sexual selection would have been more favourable than at a
later wﬂaﬂ ‘when man had advanced in his intellectual powers
but had rotrograded in his instincts. Therefore, whatever
influence sexual selection may have hed in producing the
differences between the races of man, and between man and
the higher Quadrumana, this influence would have been more
powerful at a remote period than at the present day, though
probably not yet wholly lost.

The Manner of Action of Sexual Selection with Mankind.—With
peimeval men under the favourable conditions just stated, and
vith those savages who at the prescut time enter into any

early botrothals, &c. The strongest and most vigorous

it W G o Gefent it it Fo AR i families,
who were provided with the best weapons and possessed the
most property, such as a large mumber of dogs or other

“ their privilege.” We have seen that each race has its own
styleofbunv.lndwhnwﬂmnﬂnmmnlhmmﬁmim
h characteristic point in his domestic animals, dress, orna-
mnu and personal appearance, when carried a little beyond the
average. 1f then the several foregoing propositions be admitted,
-mi I cannot seo that they are denbtful it would bem ine:-

by ﬂu more powerful men of each tribe, who would rear on an

into & new country, or when & native breed is long and carefally
i ¢ Anthropological Review, Jan. 1870, p. xv1.
» 2
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attended to, nthubxn-ummm’.,lﬂl found after several

change,
whmmmmumpn-mm This follows from

ho proservation o e most approved Indivkiusis-—without s
‘wish or expectation of such a result on the part of the breeder.
S0 again, if during many years two caroful breeders rear animals
of the same family, and do not compare them togother or with a
common standazd, the animals are found to have become, to the
surprise of their owners, slightly different. Each breeder has
impressed, as Von Nathusius well exprosses if, the character of
Lis own mind—his own taste and judgment—on his animals.

wmbytbmmmofmhmh,whomsbhhmrﬁe
greatest number of children? ‘unconscions
solection, for an effect would be prod: mmmuyof any

muupwhmmthepnofﬂnmwhnymd
‘women to others.

Let us supposo the members of a tribe, practising some
of marriago, to spread over an unoccupied continent, r.hayvmnm
soon split up into distinet hordes, separated from each other by
various barriers, and still more effectually by the incessant wars
TDetween all barbarous nations. The hordes would thus be

With animals in a state of nature, mmmb

the males, such as sizo, strength, special weaj

‘pugnacity, havo been acquirod mmghmhwofum The
‘man,like their

lmve been thus modified ; and, as savages
.nuammmmn their women, a similar process of

™ “The Variation of Auimals and  French artists, that the ides of
Plants under Domestication,’ vol. it. benaty ls not stuclualy the sme
PP, 210-217. Ex : see the
1 An-ingenious e “Tiv
from a comparison of the pictures
of Raphael, Rubens, and modern
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selection has probably gone on fn a greater or less degree to the
present day. ~ Other characters proper to the males of the lower

Delongs, meormmmmw
Man s more powerful in body and mind than woman, and in
Lhnnv-gvmmhehepnhumuﬁrmnlﬂeccmhoibandngo
than does the male of any other animal; Sherctoe it not -
pnnn‘Mhadmthxvepmedm wer of selection.
Women 870 ovary wherw oonacions of tho vlus of their own beaty’
and when they havo tho e, they tak moro dalight i dec-

bnﬂthhnplnmuu{m‘lehrdl,wﬁhwhmhmtmhn decked
this sex in order to charm the femalcs. As women have long been
selected for beauty, it is not surprising that somo of their succes-
sive nrhﬂmm should have been transmittod exclusively to the
consequently that they should have transmitted
mﬂ”hlmhth)ghﬂdm their female than to their

m than men. Women ly
transmit most of their including some beauty, to
their offspring of both sexes; so that the -
the men of each race for the more i according to

belonging to
xupwththombmfamotmmlulwhm(whmhm
thalﬂmmlmnhilmuhthammmmon),nmly,vhmthn
females are the selecters, and accept only those males which
amharchnmthmmmt,mhnnmneobuumthn it
formerly ncted on our progenitors. Man in all probability owes
his beard, and perhaps some other charneters, to inheritance
from an ancient progenitor whothmmedhhammmm +But

Hearne describes how & woman in one of the tribes of Arctic
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America repeatedly ran away from her husband and joined her
lover ; nnd with the Charruas of 8. America, according to Azara,

choosing a wife, bargains with the parents about the prico. But
“it froquently happens that the girl rescinds what has been
“agroed upon between the parents and the bridegroom,
“ obstinately rejecting the very mention of marriage.” Shooften
runs away, hides herself, and thus eludes the
Cuptain Mustors who lived with tho angmmm uy- that their
m;mngel are always settled by inclination; “if the parents
“make a match contrary to the daughter’s will, she refuses and
“ig never- compelled to comply.” In Tierra del I"msgn a ymmg
man first obtains tho consent of the parents by doing them
service, and then he attempts to carry off the gur “mmnhu
“unwilling, she hides herself in the woods until her admirer is
“ heartily tired of looking for her, and gives up the pursuit; but
“this seldom happens.” In the Fiji Islands the man seizes on
the woman whom he wishes for his wife by actual or pretended
force; but “ on reaching the home of her abductor, should she not
“approve of tho match, she runs to some one who can protect
““her; if, however, she is satisfied, the matter issettled forthwith.”
With the Kalmucks there is a regular raco between the bride and
Dridegroom, the former having & fuir start; and Clarko “ was
“assured that no instance ocours of & girl being caught, unloss
“she has a partiality to the pursuer.” Amongst the wild tribes
o! the M’a!n) Archipelago there is also a racing match; and it
M. Bourien's aceount, as Sir J. Lubbock mlh
thAt“themee is not to the swift, nor the battle to the strong,’
“but to the young man who has the good forfune to please
“his intended bride.” A similar custom, with the same result,
prevails with the Koraks of North-Eastern Asia.

Turning to Africa: the Kafirs buy their wives, and firls are
severely beaten by their fathers if they will not sccept a chosen
husband ; but it is manifest from many facts given by the Rev.
Mr. Ebwm: that they have considerable power of choice. Thus
very ugly, though rich men, have been known to fail in getting
wives, The girls, before consenting to be betrothed, compel the
men to shew themselves off first in front and then behind, and
“oxhibit their paces” They have been known to propose to a
man, and they not rarely run away with a favoured lover. So

ogain, Mr. Leslie, who was intimately nequainted with the Kafirs,
says, says, it is a mistake to imagine that a girl is sold by her father
“in the same manner, and with the same authority, with which
“ho would dispose of a cow.” Amongst the degraded Bush-
men of 8. Africa, “when a girl has grown up to womanhood

Darwin Online
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“ without having been betrothed, which, however, does not often
*“happen, her lover must gain her approbation, as well as that of
“the parents.”® Mr, Winwood Reade made inquiries for me
‘with respect to the negroes of Western Africa, and he informs
mo that the women, at least among the moro intelligent Pagan
“ tribes, have no difficulty in getting the husbands whom they
“may desire, although it is considered unwomanly to ask a
“man tomarry them. They are quite capable of falling in love,
“and of forming tender, passionate, and faithful attachments,”
Additional cases could be

the women chooso not mercly the handsomest
, acconding to their standard of faste, but thoso who were at
the same time best ablo to defend and support them. Such well-
endowed commonly rear a larger number of offspri
than tho loss favoured. The same result would obviously follow
inastill i thero on both sides;

that is if the more attractive, and at the same time more powerful
men were to prefer, and were preferred by, the more attractive
women. And this double form of selection seems actually to

have ocourred, especially during the earlier periods of our long

history.
We will now examine a little more closely somo of the charac-

nothing about the great diversity in the shape of the features and
of the skull between the different races, as wo have seen in the
last chapter how different is the standard of beauty in theso

A Vorsges; . tom. i, mitive Marrigey 1

p. 25, Dobrizhoffer, “An Accownt the Malay l.ubbock, i
of the Abipones; ol. u, Joa, . The n...stm %, <On the Yatirs
c. o of Natal,” 1857, pp. 5500, M B
) vol. e p. i, Lale, rcn.mumdwm-,
oo i Ielanders, as On_the Bush-
quoted_by Lubbock, ¢ of Bmh.ﬁ, “Teavals n 8, Africy

Crilitions 1870, . 70, O the vl I 1604, p. 50, On the Korsks

King aud FitaRoy, ¢Vor- by McKennan, as quoted by Mr.
ages of the Adventure and ! Waksia‘ Anthropalogia; Oct. 1672,
»
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Tespects. Theso characters will therofore probably have beez
acted on through sexual selection; but we havo no means of
judging whother they have been acted on chiefly from the malo
or side. The musical faculties of man have likewise been

Absenco of Hair on the Body, and its Development on the Face
and Head.—From the presence of the woolly hair or lanugo on
the human feetus, and of rudimentary hairs scattered over the
body during maturity, we may infer that man is descended from
somo animal which was born hairy and remained o during life.
Tholoss of hair is an inconvenience and probably an injury fo an,
even in a hot climate, for o is thus exposd to the i
of the sun, and to sudden chills, especially during wet weather.
As Mr. Wallaco remarks, the natives in all countries are glad to

backs and shoulders wi i

direct action of climate, or that it is tho result of corrclated
development.

The absence of hair on the body is to o certain extent a
secondary sexual character; for in all parts of the world women
aro less hniry than men. Thereforo wo may reasonably suspect
that this character has been gained through sexul selection.
Wo know hat the faces of several specics of monkeys, and large
surfaces at the posterior end of the body of other species, have
been denuded of hair; and this we may safelyatéribute o sexual
selection, for th ividly but
times, a8’ with the male mandrill and female thesus, much more
vividly in the one sex than in the other, especially during the

-season. T am informed by Mr. Bartlott that, as theso
larger compared with the size of their bodies. Tho bair, how-
over, appears to havo been removed, not for the sako of nudity,
but that the colour of the skin may be more fully displayed. So

“ ‘Contributions to the Theory view (‘Trausactions of Devonshirs
of Natural Selection,’ 1870, p. 346. Assoc, for Science,’ 1870) remarks,
Mr. . . Wallace  emy
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again with many birds, it appears as if the head and neck had
been divested of feathers through sexual scloction, to exhibit the
brightly-coloured skin.

As the body in woman is less hairy than in man, and as this
«character is common to all races, we may conclude that it was
our female semi-human ancestors who were first divested of hair,
and that this occurred at an extremely remote period before the
sevaral races had diverged from a common stock. Whilst our
female ancestors were gradually acquiring this new character of
nudity, they must have transmitted it almost equally to their
offspring of both sexes whilst young; so that its transmission,
n'if.hﬂuommmhafmluymmmﬂlnndhhdl,hnnoﬂun
limited either by sex or age. There is nothing surprising in o
partial loss of hair having been esteemed s an ornament by our
ape-like progenitors, for we have scen that innumerable strange
characters have been thus esteemed by animals of all kinds, and
have consequently been gained through sexual selection. Nor
is it surprising that o slightly injorious character should have
been thus aequired ; for we know that this is the case with the
plumes of certain birds, and with the horns of certain stags.

The females of some of the anthropoid apes, as stated in a
former chapter, are somewhat less hairy on the under surface
than the males; lndhmwe hlvewhnt might have afforded a

fon,  With respect to
the completion omzepmuchmugh sexual selection, it is well
to bear in mind the New Zealand proverb,  There is no woman

“for a hairy man.” All who have hotographs of
Siamese family will admit how ludicrously hideous is the
oppasite extreme of excessive hairi And the king of Siam
had to bribe & man fo marry the first hairy woman in the
family; jtted this character to her young ofi-
spring of both sexes
Some much more hairy especially the
males; but it must not be assumed that the more hairy races,
a8 , have retained their primordial condition
‘more completely naked races, such as the Kalmucks

former is duo to partial reyersion; for characters which have
been at some former period long mhﬁﬂted,mllwmnptm
return. Wo have scen that idiots are often very hairy, and they
mlptmmmhothnohw(mwllowumimdbpn. It
does not appear that & cold climate has been influential in
leading to this i

= <The Variation of Animals and Plants under Domestication,” vol. i
1868, p. 327,
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wve been reared during several generations in
the muud Sbnten," and i, oo, who sababit
tho northern islands of the Jupan. archipelago. But tho laws of
mhedhmmuumpuxmmnmuum understand their
action, gumrhmwotmhmmbemmmnr
memon checked by any form of selection, its extreme
Variahility, even within the Nasit of tho saras Tace,conso. to:be
remarkablet
With respect to the beard in man, if we turn to our best guide,
the Quadrumans, wo find beards equally developed in both
sexes of many spocics, but in some, cither confined to the males,
or more developed in them than in the females, From this fact
and from the curious arrangement, as well as the bright colours
of the hair about the heads of many monkeys, it is highly
probable, as before explained, that th males first acquired their
veards through sexual selection as an ornament, transmitting
them in most cases, equally or nearly so, to their offspring of
both sexss.  We know from Eschricht® that with mankind, the
fernalo 0 well as the male fotus is furnished with much hair on
me lws etpecil.lly round the mouth; and this indicates that
progenitors, of whom both sexes wero
e appears Lhemfm at first sight probable that man
has rotained his beard from s very early period, whilst woman
Tost her beard at the same time that her body becamo almost.
completely divested of hair. Eventhe colour of our beards seems
to have been inherited from an ape-like progenitor ; for when

 ¢Investigations into Military
and_Authropological Statisties of
American Soldiers,’ B A Gm:.ld,

1869; p. 568 :—Observations
carsfilly mads on the haisiness of
2120 back and celoured solders,

whilst lh!y were bathing ; and by
ooking to t p-bm:x‘-u-, i
that there
“n m u:ue, e it o
white and the black

s t s, how-
ever, ce: it in their na-
tive and much hotter land of Africa,

Boeld be' pertanlrly. obarre,
that both s

o wics TSN e b
enumeration ; and thisis an unfor-

faces of man would be eminently
to revert to the primordial
character of their early ape-

like progeniers.

2 Hardly any view advanced in
(b work s, et with, oo mach
disfvour (see for instance, Spesed,
Die Fortscite des Durwinimas,
1874, p. 80) as the above
tion of the los of hair in maakind
throngh sexual selection; but none

ts soem to
me of mush weight, in com
ik the e Shewing s e
nudity of the skin 1s £ » oertain
xtent o secondary sex
in some of the Quad-
ruma

» ‘U-ber die Richtung der

aith a principle, the truth of which
Thsve elsewhero proved, e

Haare
in Mmlers “Archiv fir Anat. uai
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ﬁmnmydaﬁmohmumhmdﬁcwmd

<y which the malo has a larger
¢ of the , it is fally developed only at

‘maturity, just a8 with ; and it is possiblo that only tho
clopment bavo beon rotained by man. In

this view of the retention
carly period, is the fact of its great variability in different Taces,
and even within the same race; for this indicates reversion,—
long lost characters being very lpt to nry on re-appearance.
Nor must we overlook the part which sexual selection may
]uvupllyadhhut times ; for we know tha with savages, the
men of the beardless races. !Aha infinite pains in eradicating every

has & more direct bearing on the present question; lorhalun
shewn that the motmots, -m.mmnhumﬁwhm

body would probably not have arisen until these had already
by some means reduced.

1t fs difficult to form any judgment as to how the hair on the
head became developed to its present great length inmany races.
Eschricht™ states that in the human fatus the hair on the face
dmmmmmmmmmconmm and
that our semi-human progenitors were not
(mmdwlthlungm,whwh must thereforo have been
a late scquisition. This is likewiso indicated by the extra-
ordjnuydiﬁmneehﬁhalmxthnfthobﬂrinthadﬂmﬁ
races; in the negro the hair forms a mere curly mat; with us

% 400 the taLhathers ofMomo-  Some_ distingushed_thaologiats,
* *Proc. Zoclog.Soc,’ 1873, p. amongst others M, Gosse of Genova,
i, b il elirs that artcial molifationt

5 Mr. Sproat has of the skull tend to b inherited.
(“Scenes and Studies of = Ueker die Richtung,’ fbid. 5.
L3007 1868, p. 25) this same view. 40,
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it is of great length, and with the American natives it not rarely
Teaches to the ground. Some species of Semnopithecus have
their heads covered with moderately long hair, and this probably

The same view may perhaps be extended to mankind, for we
Know that long tresses are now and were formerly much admired,
as may be observed in the works of almost every poet; St. Paul
says, “if 8 woman have long hair, it is o glory to hery" and we
have scen that in North America a chicf was elocted solely from
the length of his hair.

Colour of the Skin—The best kind of evidence that in man the
colour of tho skin has been modified throngh sexual selection is
scanty; for in most races the sexes do not differ in this respect,
and nly alightly, s wobave e, i othrs. Wo kno., bowever,

‘many ficts already given that the colour of the skin s
regudad by themen of all races s a highly important clement
in their beauty; so that it is a character which would be likely
to have been modified through selection, as has occurred in
innumerable instances with the lower animals. It seems at first
sight & monstrous supposition that the jet-blackness of the negro
should have been gained through sexual seloction; but this view
is supported by various analogics, and wo know that negroes
admiro their own colour, With mammals, when tho sexes
differ in colour, the male is often black or much darker than
the female; and it depends merely on the form of inheritanco
whether this or any other tint is transmitted to both sexes or to
one alone. The resemblance fo @ negro in minature of Pitlecic
satanas with his jet black skin, white rolling eyeballs, and hair
parted on the top of tho head, is almost Iudierous.

The colour of the face differs much more widely in the various
kinds of monkeys than it does in the races of man; and we have
‘some reason {o believe that the red, blue, orange, almost white
and black tints of their skin, even when common o both sexes,
as well as the bright colours of their fur, and the ornamental
tufts about the head, have all been acquired through sexual
seleotion. s tho order of development during growth, generally
indicates the order in which the characters of a specics have
een doveloped and modified during previous generations; and
as the newly-born infants of the various races of man do not
diffor nearly a8 much in colour as do the adults, although their
bodies arc as completely destitute of hair, we have some slight
ovidence that tho tints of the different races wero acquired at &
period subsequent to the removal of the hair, which must havo
occurred at a very carly period in the history of man.
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Summary—We may concluds that tho greater sizo, strength,
courage, pugnacity, and encrgy of man, in comparison with
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lhurmchlmlnﬂlﬁnthhu,—thslhpoo{ﬂnhudnd
face, the squareness of the check-bones, tho prominence
of tho moso, the colow of tho skin, the length of the
fnix on the hea, tho absenco of hair on th fco and bods, or
the prosence of « great beard, and so forth. Hence theso and
oftuE sk paiote sould hasdly Sl ' be Mlowly and gradually
exaggerated, from th more powerful and ablo men in cach tribe,
who would suceeed in rearing the largest mumber of offspring,
having selected during many generations for their wives the
most strongly characterised and_therefore most attractivo
women. For'my own part I conclude that of all the causes
which haveled to the differences in external appearance between
the races of man, and to a certain extent between man and tho
Tower animals, scxual selection has been the most efficient.

CHAPTER XXL
GENERAL Staniary AND CONCLUSION.

Main conclusion that man is descended from some lower form—Manner o
development—Genealogy of man—Intellectual and moral faculties—
Sexual selection—Concluding remarks.

A nuxew summary will be sufficient to recall to the reader’s mind

the more saliont points in this work. Many of th views which

have been advanced aro highly speculative, and some 1o doubt

scemed worth while o try how far the principle of evolution
would throw light cn some of the more complex problems in the
natural history of man. False facts are highly injurious to the
progress of science, for they often enduro long; but false views,
if supported by some evidence, do little harm, for every one
takes a salutary pleasure in proving their falseness ; and when
this is done, ono path fowards error is closed and the road to
truth 15 often at the same time opened.

"The main conclusion here arrived at, and now held by many
naturalists who aro well competent to form a sound judgment,
s that man is doscended from somo los highly orgunised form,

gmnd. upon which this conclusion rests will never be
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are facts which cannot bo disputed. They have long been
known, but until recently they hld us nothing with respect to
the orlgin of man. Now when viewd by the light of our kaow-

of is unmistakable,
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ity lies much more in the constitution of the organism,
than in the nature of the surrounding conditions; though new
and changed. conditions certainly play an important. part in
exciting organic changes of many kinds.

Through the means just specified, aided perhaps by others
18 yot undiscovered, man has been raised o his present state.

races unimportant
and in so many mental peculiarities, that these can be accounted
for only by inheritance from a common progenitor; and a pro-

genitor probably

1t must not bo supposed that the divergenco of each race from
the other races, and of all from a common stock, can be traced
back toany ono pair of progenitors. On the contrary, at every
stago in the process of modification, all tho individuals which
were in any way better fitted for their conditions of life, though
in difforent degrees, would have survived in greater numbers
than the less well-fitted. The process would have been liko that

individuals, but breeds from all the superior individuals, and

negleets the inferior. He thus slowly but surely modifies his
stock, and unconscionsly forms & new strain. So with respect

arwin Online
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to modifications acquired independently of selection, and duo
to variations arising from the nature of the organism and the
action of the surrounding conditions, or from changed habits of
life, no singlo pair will Teevo b miodined sk e 428908
other pairs inhabiting the ssme country, for all will have been
continually blended through free intercrossiny

homologies which ho presents with the lower animals,—t

rudiments whioh b Tetins, -and tho reversion fo, WLieh e 1y
liable, wo can partly recall in imagination the former condition
of our early progenitors; and can approximately placo them in
hoir proper place i the soclogiea sries. W thus lean that
man is descended from o hairy, tailed quadruped, probably
arborcal in its habits, and an inhabitant of the Old World.
This creature, if its whole structuro had been examined by a

of the existing marine Ascidians than

"ho high standard of our inteleotoal powers and moral dis-
posiion ia the greatest diffculty whioh proscats Jiself, atee o
hnobmdnvmtothmw.mlnmmon the origin of man. But
every one who admits the principle of evolution, must see that
tho mental powers of the higher animals, which aro tho samo in
kind with thoso of man, though so different in degres, aro
capable of advancement, ‘Thus the interval betwoen tho montal
‘powers of ono of tho higher apes and of a fish, or botween thoso
of an ant and scale-insect, is immense; yot their development
does not offer any special difficulty; for with our domesticated
animals, the mental faculties aro certainly variable, and the
variations aro inherited. No one doubts that they aro of the
utmost importance to animals in a state of nature. 'Therefore
the conditions aro favourable for their development throngh

the intellect must have been ll-important fo Lim, even ata vory
2
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mmompuruﬂ.umsbunghlm to invent and uso
weapons, tools, traps, &e., whereby with the aid of \m
mﬂhlﬁﬂ,hlmguohcﬁmothmmdmmmolaﬂlimg
creatures.
A great stride in the development of the intelloct will havo
followed, as soon as the half-art and half-instinet ofhngugo
came into use; for the continued molhw

again
Chauncey Wright! has well remarked, e mm_crm brain
in man relatively to his body, compared with the lower animals,
may bo attributed in_chief part to the carly uso of some simplc
form of language,—that wonderful engin which affixes signs to
all sors of objects and qualites, aud excts train of um.m
which would never arise from

b e e e e e e
higher i of ratiocinatior.

problem.  The foundation lies in themh.lmshnch, including
under this term the il . These i

community. the

lmn in ali pmbuhihtybmuquindthlvuhmtunl selection.

moral being is one who is capable of reflecting on his
Mut‘wmllndtnn’rmvﬁm—olnppmvingofm and
disapproving of others; and the fact that man is the ono being
whonuhhlyd_rmthudmmmuthammulﬂl
distinetions between him and the lower animals. But in the
fourth chapter I have endeavoured to shew that the moral sense

1 4On the Limits of Natursl Selection,” in the ‘North American
Review,’ Oct. 1870, p. 295,

@ The Complete Work of Charles Darwin Online
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avoid looking both backwards and forwards, and comparing
past impressions. Hence after some temporary desire or passion
hlmufemihiwd-lmmmhanﬂuh:ndwm the
now weakuned ixiprossion. of such pest impulasa with the eveee
‘present social instincts; and he then feels that sense of dissatis-

conscience. Any instinct, permanently stronger or more andnnng
than another, gives rise to a feeling which we express

that it ought to be obeyed. A pointer dog, if able o
his past conduct, would say to himself, I ought (as indeed we
say of him) to have pointed at that hare and not have yielded
o the punngmpmm of hunting it.

Social animals are impelled partly by a wish {0 aid the members
of their community in & general manner, but more commonly to
perform certain definite actions. Man is impelled by the same
general wish to aid his fellows ; but has few or no special instincts.

He diffors also from tho lower animals in the power of expressing
‘his desires by words,’ 'hmhthnxhowmalgmdnmthunqumred
and bestowed.
man : it no 1a..gueon-ﬁanlelyd.humi instinctive xmpulpe
but is much influenced by the praise or blame of his fellows.
‘The appreciation and tho bestowal of praise aud blame both

rest on sympathy ; and this emotion, as we have secn, is one of
the most important clements of the social instinets. Sympath, y,
though gained as an instinet, is also much strengthened
exercise or habit, Allnmmdndmthd.rownlumnn,
praise or blam is bestowed on actions and motives,

they lead to this end; mdnhpm-hm-enﬁdpnﬂl
the general good, the greatest-happiness principlo indircctly
srves s  nearly safe standard of right and wrong. As the
reasaning powers advance and experience is gained, the remoter
effects of certain lines of conduct on the character of the indi-
vidual, and on the general good, are perceived ; and then the self-
regarding virtaes come within the scope of public opinion, and
receive praise, and their opposites blame, But with the less

s
*'The moral facalbipe a2d generally and asly etcemed 4 of
higher value than the intcllectual powers. But we should bear
inmind that tho activity of the mind in vividly recalling past
impressions is onsof the fandaental hovgh secondary bases

of conscience.
and stimulating in all possible ways the intellectual faculties of
222
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overy human being. No doubt & man with a torpid mind, if his

socinl affections and sympathies are well developed, will be led

to good actions, and may have a fuirly sensitive conscience. But
renders the imaginati

consoquently of a just public opinion, but y from
his sympathies having been rendered more tender and widely
diffused through th

o eltcts of habit, , and
roficction. It is not improbable that after long practico virtuous
tordencies may bo inherited. With the more civilised races, the

lis in the socal nstincts, inchuding ympathy; and tho
instinots no doubt were primarily gained, as in the caso of the
Iower animals, throngh natural selection.

The belief in God has often been advanced as not only the
greatest, but the most complete of all the distinetions between
man and the lower animals. It is however impossible, as wo
have seen, to maintain that this belief is inate or instinctive in
man, On the other hand a belief in all-pervading spiritual
agencios seems to bo universal; and apparently follows from &
considerable advanco in man's reason, and from a still greater

this is a Tash argument, as we should thus bo compelled to
believe in the existence of many cruel and malignant spirits, only
a little more powerful than man; for the belief in them is far
more general than in a beneficont Deity. The idea of  universal
and beneficent Creator does not scem toarise in the mind of man,
until he has been clevated by long-continued culture.

Ho who belioves in the advancement of man from somo low
organised form, will naturally ask how does this Uear on the belief
in the immortality of the soul. The barbarous races of man, as
Sir J. Tubbock hus shown, possess no clear belief of this kind ;
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I am aware that the conclusions arrived at in this work
will bo denounced by some as highly irreligious; but ho who
denounces them is bound to shew why it is moro irreligious to
explain the origin of man as a distinct specics by descent from

species and of the individual are equally parts of that grand
sequenco of cvents, which our minds refuso to accept as the
result of blind chance. The understanding revolts at such a
conclusion, whether or not we are able to believe that every slight
variation of structure,—the union of each pair in marriage,—
the dissemination of each seed,—and other such events, have all
been ordained for some special purpose.

Sexual scloction has been treated at grcat longth in this
work; for, s T have attempted to shew, it has, played an
important  part in the history of the organic world. I am
avare that much remains doubtful, but T have endeavoured
to givo a fair view of the whole case. In the lower divisions
of the animal kingdom, sexual selection seems to have done
nothing: such animals aro often affixed for life o the same
spot, or have the sexes combined in the same individual, or
what is still more important, their perceptive and intellectnal
facultics are not suffciently advanced to allow of the feelings of
Tove and jealonsy, or of the exertion of choice. When, however,
‘we come to the Arthropoda and Vertebrata, even to the lowest
classes in these two great Sub-Kingdoms, sexual sclection has
effected much.

Tn tho several great classes of the animal kingdom,—in
mammals, birds, roptiles, fishes, insects, and even crustaceans,
—the differences between the sexes follow ncarly the same
rules. The males aro almost always the wooers; and they
alone are armed with special weapons for fighting with their
rivals. They are generally stronger and larger than the females,

* The Rev. J. A. Picton gives a discussion to this efect in his *New
‘Theorles and the Old Faith, 1870.
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and are endowed with the requisite qualities of courago and
pugnacity. They are provided, cither exclusively or in o much
hlghardegxwthmiheﬁmnhs with mforvmzlor instru-
mental music, and with hey
with u!.ﬂmhly diversified appendages, and with the most
brilliant or conspicuous colours, often arranged in elegant
putterns, whilst the females are unadorned. When tho sexes
differ in more important nmcmxes it is the male which is
provided with special sense-organs for discovering the female,
with locomotive organs for reaching her, and often with
probensile organs for holding her.Theso various structures for
or securing the female are often developed in the male
during only part of the year, namely the brecding-season. They
have in many cases been more or less transferred to the females ;
and in the latter case they often appear in her as mero rudi
They are lost or never gained by the males after emasculation.
Generally they are not developed in the male during early
youth, but appear a short time beforo tho ago for reproduction.
‘Henee in most cases the young of both sexes resemble each
and the female somewhat rescmbles her young offspring through.

out life. In every great class o fow anomalous cases
{10505 whecs tiere has Tect st A LR oI toRriRiaiI
tho characters proper to the two sexes; the females assuming

chiniablecs Whlkh popecty Balask o bad sk [TELR warisie
uniformity in_the laws regulating the differencos betwoen the
sexcs in 50 many and such widely separated classes, is in
if wo sdit the acton of one common causs, namely

select

Sl i depends on the success of eertain individuals
over others of the same sex, in rul.ntnm to the pmplgnnan of ﬁm
species; whilst natural selection depends on the suceess o
sexcs, at all ages, in Telation fo the general conditions e
The sexual strugglo is of two kinds; in the one it is between the
individuals of the same sex, generally tho males, in order to drive
away or kill their rivals, the females remaining passive; whilst in
the other, the struggle is likewise between the individuals of the
same sex, in order to excito or charm those of the opposite
sex, generally the females, which 2o longer remain passive, bu
selcot the more agrecable partners. This latter kind of selection
is closely analogous to that which man unintentionally, yet
effectually, brings to bear on iis domesticated vmdnuﬁnns.
when he' preserves during o long period the most pleasing or
sl sudividual, withoat sy wilhfo modify the reed.

‘The laws of inheritance ether characters gained
through sexual selection by it e dhall s e o e
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same sex, or 10 both; as well as the age at which they shall be
Aeveloped. Tt appears that variations arising late in life are
commonly transmitted to one and the ssme sex. Variability is

the necossary basis for the action of selection, and is wholly
Snd'plndmto!il. 1t follows from this, that variations of the

tion of the species, as well as through natural selection in
relation to the general purposes of life. Henco sccondary
sexual characters, when equally transmitted to both sexes can bo
distinguished from ordinary specific characters only by the light

through sexual selection

manner highly important; and we know that they have been
acquired in some instances at the cost not only of inconvenience,
but of exposure to actual danger,

The belief in the power of sexual selection rests chiefly on
the following considerations. Certain characters are confined
to one sex; and this alone renders it probable that in most
cases they are connected with the act of reproduction. In
innumerable instances these characters are fally developed only
at maturity, and often during unlyl pm of the year, which

is always the breeding-scason. The males (passing over a few
exceptional cases) aro the moro active in courtship; they arothe
1t is to be especially observed that the males display their

mmummhmmnmmmm«mm

and that thoy rarely or never excopting

the season of love. It is incrediblo that all this should be
with

feling o strong antipathy or refernce for mmﬂnﬂw

B-nng:nmbﬂh-hcﬁ,lndthumuhdmnlh of man’s
umconscious selcetion, when applied to domesticated animals and
cultivated plants, it seems to me almost certain that if the
individuals of one sex were during  long series of gencrations to
prefer pairing with certain individuals of the other sex, charac-
mdmmpmﬁnm.hoﬁmng slowly but
surely become modified in same mauner. 1 have not
attempted to conceal that, emepﬁngwhmﬂw males are more
numerous than the femnles, or when polygamy prevails, it is
doubtful how the more attractive males succeed in leaving &
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larger number of offspring to inherit their
maniaoroﬂwteh_m-thmﬂwh-c&mnmdu bat 1

tred,—preferring not only the more attractive but at the same
time the more vigorous and victorious males.

though o have some positive cvidence that birds appre-
ciate bright and beautiful objects, as with the bower-birds of
Australia, and although they certainly appreciato the he v of
song, yet I fully admit that it is astonishing that the females
of many birds and some memmals should bo endowed with
sufficient tasto to appreciste ormaments, which wo have reason to
attributo to sexual selection; and this is even more
in the caso of roptiles, fish, and insects, But wo really know
littlo abont tho minds of the lower animals. It cannot bo

‘peacocks
should take such pains in erccting -pmdmg and Tiesting
Sheiz bawntifl plumes befir:tho)fisaaios for 0 Pospoas:
should remember the fact given on excellent mthority xn a
former chapter, that several peahens, when debarred from
admired male, remained widows during & whola soason rather
than pair with another bird.

Novertholoss I know of no fact in natural history more wonder-
ful than that tho femalo Argus pheasant should wppreciate the
exquisite shading of the ball-and-socket ornaments and the
elegant patterns on tho wing-feathers of tho male. He who
thinks that the male was created as he now exists must admit
that the great plumes, which prevent the wings from being used
for flight, and which aro displayed during courtship and at zo

leqmmdhu beauty gradually, through the
pnlax\mm of the females during many generations for the more
‘highly ornamented males ; the msthetic capacity of the females
having boen advanced through exerciso or habit, just us our own.
tasto is gradually improved. In tho malo through the fortunate
chaneo of o fow feathers being loft unchanged, wo can distinetly
traco how simple spots with a little flvous shading on one side
may havo bocn developed by suall sops into tho wonderful
ball-and-socket ornaments; and it is probable that thoy were
actually thus developed.
Everyone who admits the principle of ovolution, and yet
feels great difficulty in admitting that female mammals, birds,
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Toptils, and fa,could Lo sequirod tho high taste mplied by
the beanty of the males, and which generally coincides with
own standard, should Mﬂnmﬂwﬁﬂlo{lhohmm

great Kingdom. For we can thus seo how it has come to pass
that certain mental faculties, in various and widely distinct
groups of animals, have been developed in nearly the same
‘manner and to nearly the same degree.

The reader who lias taken the trouble to go through the
several chapters devoted to sexual selection, will be ablo to
judge how far the conclusions at which I havo arrived are
supported by suffl
he may, I think, safely extend them to mankind; but it would
‘bo superfluous here to repeat what I have so lately said on tho
‘manner in which sexual selection apparently has acted on man,
both on the male and female side, causing the two sexes to differ
in body and mind, and the several races to differ from each
other in various characters, as well as from their ancient and
lowly.

He who admits the prineiple of sexual selection will be led
to the remarkablo conclusion that the nervous system not only
regulates most of the existing functions of the body, but has
indirectly influenced the progressive development of various
bodily structures and of certain mental qualities.
pugnacity, perseverance, strength and size of body, weapons of
all kinds, musical organs, both vocal and instrumental, bright
colours and ornamental appendages, have all been indirectly

by the one sex or the other, through the exertion of
choice, tho influence of love and jealousy, lnldalmuuhm
of the beautiful in sound, colour or form ; and theso powers of

‘manifostly dopend on the development of the brain.

Man seaus with scrupulous care the character and_ pedigree

of his horses, cattle, and dogs before he matches them; but
when ho comes to his own marriage he zarcly, or nover, fakes
any such care. Ho is impalled by nearly the tame motives as
the lower animals, when they are left to their own freo choice,
though ho is in 8o far superior to them that ho highly values
montal charms and virtues. On tho other hand ho is s
attracted by mere wealth or rank. Yet he might by selection do
Snething ob oaly fuk $h ki Constibution: and.fcacad of i
offspring, but for their intellectual and monl qualities. Both
sexes ought to refrain from marriago if they aro in any marked
degree inferior in body ormind; but such Iw]um[]hrpunm.l
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will never be even partially realised until the laws of inheritanca
aro thoroughly known. Everyono does good service, who nids
towards this end. When the principles of breeding and in-
heritance are better understood, we shall not hear ignorant

members of our lagulmn rejecting with scorn a plan for
ascertaining whether or mot consangnineous marriages are
injurions to man.

‘The advancement of the welfare of mankind is a most intricate
problem: all ought to refrain from marriage who cannot avoid
abjoct poverty for their children; for poverty i ot only o ot
cvil, but tends to its own increase by leadin;
marriage. On the other hand, as Mr. Galton Ins s oo
the prudent avoid marriage, whilst the reckless marry, the
inferior members tend to supplant the better members of
society. Man, like every other animal, has no doubt advanced
to his present high condition through a struggle for cxistence
consequent on his rapid multiplication ; and if he is to advance
#till higher, it is o bo feared that he must remain subject to &
severe struggle. Otherwise ho would sink into indolence, and
the more gifted men would not be more successful in the battle
of life than the less gifted. Hence our natural rate of increase,
though leading to many and obvious evils, must not be greatly
diminished by any means. Thero should be open competition
for all men; and the most able should not be prevented by laws
or customs from succceding best and rearing the largest mumber
of offépring. Important as the struggle for existence bas been
and even ill is, yet as far as the highest part of man's nature

much more through the effects of habit, the

instruction, religion, &e.. than through natural -ulechon,

though to this latter agency may be safely attributed the

social instinets, which afforded the basis for the development of
‘moral sense.

The main conclusion arrived ot in this work, namely that
min s descended from some lowly organised form, will, I regret
to think, be highly distasteful to many. But there can hardly
be @ doubt that we are descended from barbarians. Tho aston-
ishment which I felt on first seeing a party of Fengiuns on a
wild and broken shoro will never be forgotten by wme, for the
reflection at once rushed into my mind—such were our ancestors.
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SUPPLEMENTAL NOTE
ox
SEXUAL SELECTION IN RELATION T0 MONKEYS.
(Reprinted from Ntvms, November 2, 1576, p. 18)
v

I the discussion on Sexual Selection in my ‘ Descent of Man,
10 case interested and perplexed mo so much as the Lrightly-

coloured hinder ends and adjoining parts of certain monkeys.
As these parts are more brightly coloured in one sex than the
othe, aud as they beeomo moro briliat during the season of
love, I concluded that the colours had been gained as a sexual
attraction. I was well aware that I thus lid myself open to
ridicule; though in fact it is not more surprising that a monkey
should display his bright-rod hinder end than that a peacock
should display his magnificent tail. I had, however, at that
time no evidence of monkeys exhibiting this part of their bodies
during their courtship; and such display in the case of birds
ffila (i e edansn thab the orsamants GG UIAS 498 o
service to them by nttracting or exciting the females. I have
lately read an article by Joh. von Fischer, of Gotha, published
in ‘Der Zoologische Garten,” April 1876, on the expression of
‘monkeys under varions emotions, which is well worthy of study
by any one interested in the subject, and which shows that the
author is a careful and acute observer. In this article there is
an account of the behaviour of a young male mandrill when he
first beheld himself in n looking-glass, and it is added, that after
4 time ho tuned round and presented his red hinder end to the
s, Acoondingly T wrote to Her J, von Fischer o ask what
he supposed was the meaning of this strange action, and. ho has
sent me two long letters full of new and curious details, which
will, T hope, be hereafter published. He says that he was him-
self at first’ perplexed by the above action, und was thus led
carefully to observe several individuals of various ofher species
of monkeys, which he has long kept in his house, He finds that
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to
Pains 0 curo o Macacus rhesus, which he had kept for fivo years,
of this indecorous habit, and at last succeeded. These monkeys

Von Fischer, but wed to do so towards persons who were

and to new A Cynopithecus niger
never excopting on one occasion, in this way towards his
‘master, but frequently and continues to do so

if reflection
acquaintance. The mandrill and drill, which hnvnthnkhmdn
nndlupsdd! ornamented, display it even whilst quite young,
more ostentatiously than do tho other

more frequently and
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ﬂntlusmonkeysukemhvatheixmkadhmdnemhwﬁndm
stroked, and that they then grunt with pleasure. They often

also turn this part of their bodies to other monkeys to have bits
of dirt picked off, and so 1o doubt it would be with respect to
thoras. But the habit with adult animals is conneoted to o
certain extent with sexual feclings, for Von Fischer watched
through o glass door o female Cynopitheous miger, and she
during soveral days, * wmdrehte und dem Mannchen mit gur-
geiden Tonen dio stark rdlite Sitaiche ssige, wis ich

Thier bemer! ?

Gegenstan
polterte heftig an den Stiben, cbenfalls gurgelnde Lante aus-
stossend.”  As all the monkeys which have the hinder parts of
their bodies more or less brightly coloured live, according to Von
Fischer, in open rocky places, ho thinks that these colours serve
o render ane sex conspicuous at a distance to the other; but, as
monkeys are such grogarious animals, I should have thought
that there was no need for the sexes to recognise ach other at o
distance, It seems to me moro probable that the bright colours,
whether on the face or hinder end, or, as in the mandrill, on
Tboth, serveas a sexual ornament and attraction. Anyhow, as we
now know that monkeys have the habit of turning their hinder
ends towards other monkeys, it ceases to be at all surprising
that it should have been this part of their bodies which has
been more or less decorated. The fact that it is only the
‘monkeys thus characterised which, as far as at present known,
act in this manner as a greeting towards other monkeys
ll doubtful whether the habit was first acquired from some
cause, and that the parts in question
were coloured as a sexual ornament; or whether the colouring
and the habit of turning round were first acquired through
variation and sexual selection, and that afterwards the habit
was retained as o sign of pleasure or as a greeting, through the
principle of inherited association. This principle apparently
comes into play on many occasions: thusit is gencrally admitted
ththnlhudlmamninlyumaﬁﬂchandnmghh
nmmnollon,lnd that the Leks, or great congregations of
’k grouse, are connected with their courtship ; lmuhehlnt
otmngmghl ‘been retained by some birds when they feel happy,
for instance by the common robin, and the habit of congregating
has been retained by the black grouse during other seasons of
the year.
T beg leave to refer to one other point in relation to sexual
selection. It has been objected that this form of selection, as
far as the ornaments of the males are concerned, xmyhesﬂntd]
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the females within the same district must possess and exercise
exactly the same taste. It should, however, be observed, in the
first place, that although the range of variation of a species may
be very large, it is by no means indefinite. I have elsewhere
given a good instance of this fact in the pigeon, of which there
are at least a Jrundred varieties differing widely in their colours,
and at least a score of varieties of the fowl differing in the same
kind of way; but the range of colour in these two species is
extremely distinct. Therefore the females of natural species
cannot have an unlimited scope for their taste. In the second
place, I presume that no supporter of the principle of sexual
selection believes that the females sclect particular points of
ne..my in the males; they are merely excited or attracted in a

by one male than by another, and this scems often

to depmrl especially with birds, on brillant colouring. Even
man, cxcepting perhaps an artist, does not analyse the slight
differences in the features of the woman whom he may admire,
on which her beauty depends. The male mandrill has not only
the hinder end of his body, but his face gorgeously coloured
and marked with oblique ridges, a yellow beard, and other orna-
ments. We may infer from what we see of ‘the ~variation of
animals under domestication, that the above several ornaments
of the mandrill were gradually acquired by one individual vary-
ing a little in one way, and another individual in another way.
The males which were the handsomest or the most attractive in
any manner to the females would pair oftenest, and would le-ve
rather more offspring than other males. The offspring of
former, although variously intercrossed, wonld either mh:dﬂ.he
peculiarities of their fathers or transmit an increased
10 vary in the same manner. Consequently the whole bodyof
males inhabiting the same ao\mﬁry would tend from
of constant intercrossing to become modified almost lmxfm'mly
‘but sometimes a little more in one character and sometimes in
another, though at an extremely slow rate; all ultimately being
thus rendered more attractive to the females. The process is
like that which I have called unconscious selection by man, and
of which T have given geveral instances. In ono country tho
inhabitants value a fleet or light dog or horu, and in another
country a heavier and more powerful one; in neither country
is mm any selection of individual animals with lighter or

mger bodies and limbs ; nevertheless after a conmdmb!e hpe
of lmw the individuals are found to have been
desired manner almost uniformly, though dmmmy iu uah
country. TIn two absolutely distinct countries inhabited by the
same specics, the individuals of which can never during long
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ages have intermigrated and intercrossed, o vhzm, ‘moreover,
the variations will probably not have been identically the same,
sexual selection might cause the males to differ. Nor does the
‘beliet appear to me altogether fanciful that two sets of females,
surrounded by a very different environment, mmldbelptto
acquire somewhat different tastes with respect to form, sound,
or colonr. However this may be, T have given in my  Descent
of Man’ instances of closely-allied birds inhabiting distinct
countries, of which the young and the females cannot be distin-
guished, whilst the adult males differ considerably, and this
may be attributed with much probability to the action of sexual
selection.
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population of, 173,
himara monstrosa, MIMMI on
liedad nfﬂl male,
fishes, prebencile organs of

the, 19; hands of the, 50; absence
the, 53;
built by the, 663 crack.
ing nats with a stone, 81} dhu.-
{140 of the hair on the srmaf'
151

5 evolution of the,
,"E’.?.ﬂm;ﬁmmm

Lhuu, nmh, idea of female beauty
thern, Inh-blunu nf, 197

m--. wse of flint tools by the, 145 3
difficulty of d.wunhbi the
races of the, 167; colour of the
beand in, 5385 gen
s of the, 560; opinons of the
on the appearance and
bmg:t‘len, 318; caspresion of the
feet

Chinsurdi, his opiion of beards, 576,
581,

Chlamydera maculata, 382,

Clloam, pedunelated eyes of the

274,
Chloephaga, eoloration of the sexes in,

Cinclus agua
Cingalese, uﬂ:’- ep?:hn of the ap-

pearance of
Cirripedes, com] males of,
-‘0&

uhalu. Ny i magatl ol the
M“m,
cmn;x. of o, e,
lpphed o
on the martisge-customs of
K-lmmu, 598,
Chulﬂ".lll ion, 14
Claus, €. on e gt Saphiring,

Clof plhu, inherited, 55,
Climacteris erythrops, sexes of, .
man proghes, 190 power of Iup-

en of,
Tt o oo ey T el
192.

Cloaca, existence of a, in the early

n-nml selection
49.

u

Clucking of fowls, 368,

Clythra $-pumctata, sividulation of,
02,

of beauty of

Gnchl--cl{u,
the mu-u of, 578, 580,
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Cock, blind, fod by its
e, illog o ity
comb Lc s of the, 405

hens, 420 game, trunspa
in the hackles of 3, 430,

Gack of the rock, 405

Cackatoos, 491, 492, 493 ; nestling,
A1 o, fomure ‘phumage of,

Coleiarat, sbeuncs of secciiry

sexual characters

Coffee, fondness of mnnkzyu for,

Cold, supposed effects of, 32 ; ]\D\Vu
of supporting, by man, 18,

Coleoptera, 204+ stridulstion of, 284;
stridulant organs of, discussed, 303,

Colias edusa and hyale, 319.

Collingwood, C., on the pugnacity of
the butterfiies of Borneo, 307; on
butterflies being attracted b
e speien of the same spedien,

Colobe, sbaence of th thusmb, 51.
Colombis, flattened heads of savages

of, 575.
Calonists, success of the English as,

Coloration, rotective in birl, 489,
Galou, puosed to Ve depssint
t and heat, ’i'l, correlation of,
wm: mmunity from certain poisons
and px\rnsi(ts, 193 ; purpose of, in
lopidopters, $167 relation of to
sexual functi 34
iresic of, 1 the sxc of mkes,
301 sexual difforences of, in
lizards, 857; influence of, in the
pairing of birds of different spocies,
15; relation of, to mdlﬁmtmn,
453, 4563 sexual differencas of, in
mmmx..aas 5403 recognition of,
by quadrapeds, 540; of children,
in different Taces of man, 5573 of
ho skin fn man, 003
Colours, admired ‘alike by man and
animals, 93 3 brlghk, due to sextal

26
protective to butterflies and moths,
818; bright, in male fishes, JJ.‘

ransmission of,

calqnhonn, example of reasoning A

Tetriever, 78.

passering, young of, 467.

Colymbus glacials, anomalons. yoing
1, 48:

Gomb, development of In fowis 250,
c.:mu and w birds, 403.
o o isipions

mm 13 ¢, by natural selection,
Cﬂmpﬁnﬂm, ‘gradation of speciesamong
the, 175. bl

1,08, e expresion of the
ty by sculptuse
Candl(lulu o ik, St o Ghinect,

0 influence of, on
plnmng- of birds, 472.
Condor, eyes and comb of the, 472.
C«njugnﬁanl. origin of, o1,
Conscience, 114, 1263 absence of, in
some criminal
c»mnmmn, .lm'mm of, in different

Cvnxnmyunn, lmbmty of Cbus Asaree
nnzx\on between com-

plexlnu and, 19-

Convergence of chnmulm, 17

Cooing of pigeons and doves, 374.

Cook, Capt., on the nobles of the
Sandwich Tslands, 5

Cope, E. D., on the Dinosauris, 158,

Cophotis ceylanica, sexual differences
of, 354, 357,

Copris, 295,

—— Tuidis, sexual differences of,

95

" “"‘1 wnarit dulndgn of, 303.
‘o ght colouts of
-<nak

Coral

tyius, sexual d:ﬁ‘urmn of colour

 in a species of,

Cott, P o e Chaffach o, 24,

Cornelius, on the proportions of the
sexes in Lucanus f, 253,

Corpora Wolffina, 1613 agreement
o, with the kidneys of fishes, 11.
orrelated variation,

Correlation, inflence of, in the pro-
duction of races, 197

Corse, on the mode of fighting of the

elephant, 514,
Cortus corone, 408.

jus, red bealk of, 491
s gl st

Corydaluz cornutus, large jaws of the
‘mal
Cometornis, 462,
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Cosmatornis vexillarius, elongation of
wing-feathers in, 884, 403.
Cotingid, sexual differences in, 219;
coloration of the sexes of, 460 re.
sembl the females of distinct.
s o, 470,
uttus scorpius, sexual differences in,
331
Coulter, Dr., on the Californian In-
dians, 25

Counting, ori

power of, ‘man, 180,

leﬂK', n‘gllhy of, in the same

es, 69 ; universal high appre-

" e ar. 118; importance of,
ic of mn, 5%

e limited

Coutabip, grester
, 900 of fishes, 531, 3413 of

birds, 367, 405,

Cow, winter change of eolour, 542.

Crab, devil, 26

—, ;ham. habi
abro rivars, iikead v of the

Crabe propertions of 1ha’ cezas i,

Cmu. on the inheritance of desterity
in seal catching, 33,
Cn'fnnl., on,the mumber of speces

ua,-..muac-dmn.m

built by, 345,
Crest, oxmn of, in Polish fowls, 251,
Crests, o izence of I the
sexes, 437 ‘mam-

Cricket, ﬁ.ld., stridulation of the,
283 pugnacity of male, 289,
——, ' house-, stridulation of th

differences in, 289,
e, 302,

Crossbills, charaoters of young, 484,
Crosses in man, 173,

Crossing of races, effects of the, 192,
Crossoptilon. auritum, 400, 452, 4725
dotament of both sexes o, 285

sexes alike in,
Croteh G B ke atrdulation of
302, 304; on the stridu-

Intion of He 5053
stridulation of Acalles, 3063 b
 of female deer at u time, 50

, young of

Crom 315 vosal sxgana of G B0
living in triplets, 409,

—, carrion, new mates found by,

— lw.hnn, foding thele bliad com-
panions,
Cruelty n[uwsgu to animals, 118,
Crustaces, parasitic, loss of limbs by
female, 208; prehensile foot and
antenuie of, 508 ; malo, more active
than_female, 221 ; parthenogenesis
i secor xual

oty -m'rhl males

sexually mature while yousg, 4855
auditory hairs of, 508,

Crystal worn in the lower lip by some
Central African women, 575,

Cuckao fowls, 238,

Culicida, 208, 280
other’s humming, 280,

Cullen, e, on. the throaispouch of
the male bustard, 875,

Caltivaton of ‘plants, probable origin

attracted by each

of, 133,
Capples, Mr., on the mumerical pro-
n of the sexes in dogs, sheep,
Rl 3o 8" S
deerhound, 5163 on sexual pre-
forence 524,
Carclinide, ey
length of snout in some, 208;
boraike procees in. male, 299;
‘musical, 80

1, 302,
Carioity, e

c\u-x"., double moult in, 3%,

Cursores, comparative bsence of
sexual differences unan.m 219,

Cartln J, c0 the proprten of g
sexes in Ath

Cuvier, F., on m uwgnillnn of
‘women by male q:

G on the aumler of faudal
vertebr in the mdrm, 58; on
natnet and intelligunee, m-”u
of; as to the pqlman ‘man, 1493
on the position of the seals, 150;
on Hectocotyle,

suecion, sexual differences
of, 472,
2T
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DENDROPHILA.

Cyanaléyon, sexuil difforence in
Yedlouts o6, 4675 tmmatars plu-

ite young
Cyﬂa L..za, nstablity of i aclted
ynmﬂnu, oitition i gonus,
428,
Cynipida, proportions of the sexes in,
254,
Cynaceplalus, difference of the young
l'rnm o adult, 8; male, recogni-
of women by, 85 polygamous
Nabissof speces ofy 217.
—— chacma. 70.
——gead, 81,
—— hamadryas, 81, 590; sexual dif-
ference of colour
us, colours of the sexes
Tef, 558,
— mormon, colours of the male,
538, 540, 550,
— porcarius, mane of the male,
521

Cypridina, proportions of the sexes in,
255.

Cyprinida, proportion of the sexes in
1l

— Tndisn, 843,
Cyprinodontide, sexual differences in
, 335, 337,
Cyprin 842,
Cupris, eltions o th sees i, 255.
Cyrtodactylus rubidus
Clitohors ovistata, oos o 325,
2.
Dacelo, sexual difference of colour in,
457,
g el yousg mile of
D Hyu, a kind of ptarmigan, 248.
Damalis’ albifrons, peculiar markings
of, 544,

— pygarga, peculiar markings of,
5.

Dampness of climate, supposed influ-
ence of, on the colout of the skin,
32,199,

2, 195,
Danaide, 508,

Dances of birds, 380.

Dancing, universality of, 178.

Dasiell, Dr bis csperience of s
lence in West Africa, 195,

Darfar ificially pro-
duced nnﬁvu of, 574.
Darwin, I, on the stridulation of

Dermuste meinas, 503

Dasychira prdibunda, sexual difftence
of colout in, 316,

Davis, A. 1., in the paguacity of the
‘male stag.

cqrrontts SN

kil i pusions nmp:? Term
48 Bede o e Folytmtan,

Datte higher in towns than fn
o 189,

B Cantic o i e o
heited power of moving the scalp,

Dot lensions, origin of, 91
Decoration in hirds, S
285.

Deer, 2333 development of the horns
in, 238 spots of young, 484, 546
homns of, 503, 5005 use of horns
o 510, 18 hornyof , in course
of modifica 11; size of the
Horaa of 5153 femnlt, pairing with
one male, w! x5 are fighting
for her, 5223 ot g
e vics of he fom emale, 327 male,

lour emitted by,
—, Asis, sexual dnferen« in the
colour of the, 53
o fllow, irest colonted Herds

= 546
:Vngmlln, 5483 colour of the,
not affected by castration, 5953

Defensive organs of mammals, 511

De Geery Gy on o femile sp‘der de-
stroying a male, 275.

Dekay, Dr., on the bladder-nose seal,

Delorensi, G, division of malar boné,
39,

Demer:

, yellow fever in, 194,
Dendrocygna, 465.
Dendropila frontalis, young of, 487,
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Denison, Si W., wanner of ridding
themielves of among_the
Australians, 57; extinetion of Tase
ez, 164

i oa tho lics of domestio
169.

Dermestes murinss, stridulation of,
Descet traced. through the mother

ne, 586,
Dnurn, protective colouring of ani-
inkabiting, 480.
t, on

umber of
of man, 174; on the mnkd-r,
5
Desor, on the imitation of man by
‘monkeys, 72.
Despine, P., on criminals destitute of

‘conscience, 118.
Development, of mas, 9,

11; correlated, 426,
Dunl, ot believedin by the Fue-
l)-rll-enb, 269,

Fossil fnsect from the, 289,
Dewlapn,of citle and antelopes, G01.
508,

feathers in,

583.
comparative, between dif-
a spciesof birds of the same

supernumerary, mare froquent
in men thao in women, E!n‘l‘upn-
numerary,

e g

of, 837
in fomales of water-
m 2765 in Newrothemiz and
291,
an the absence of beard in
tho natives of Celan, 560.
Dipelicus Cantori, sexsal differences
of, 290
Di preensile limbs of the
";7:&-, wal difference
sex in
the colour of, $51.
wn.

dhum ‘peoples, 1
Digones commen o ‘man and. the
lower difference
ity o threnh mact of
men, 167; new, effects of, upon
tarage, To2; serally Siite,

m-, nl:-, o plmpg]
Disiba -u-.ef--.u
evidence of specic
‘man, 169.
Disuse, effects of, in_produ

Dlron B A on the of diferent
EE 1 o

WI;’"'

on the marriage-castoms

of tie Abipones,

Dobscn, Dr.,on the Cheiroptera,
souni-gluads of bats, '320; o

tinct
Eﬁmq nﬂh,l‘g‘. m"‘yof.
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BAGLE.

with a ik cat, 108 sympathy of
with his master, 1
sion of cnnu:mn:a, 103; po-l e
of he baic o he fre
of the,

races
pxopoﬂ.!nn of malo and femalebirths
in, 2463 sexual affection between in-
dividuals of, 524  howling seerain
notes, 569 ;- in carrion, 530.
Dolihooephalic stoacture, possble

6.
Dolghins, nakedness of, 56.
Domestic animals, races of, 176
change of breeds of, 596.
Domestication, influence of, in re-
‘moving the sterility of hybrids, 172
D'Orbigay, A., on the influence of
dampness and dryness on the colour
of the skin, 193 ; on the Yuracuras,

582,
Dotterel, 477.

ubleday, E, on sexusl differences
in the wings of butterfies, 277,

— H. on_the proportion of the
sexes in_the smaller moths, 251

males of Lasiocampa
on the ottraction of the Sa-
turnia carpini by the female 232 ;
on the proportion of the sexes in
the Lepidoptera, 252; on the tick-
ing of Anobium tessclatum, 306 ;
on the structure of Ageronia

Jeronia, 307; on white butterfiies

alighting upen pager, 317.

Douglen, 3. Weg on the sorual difiee-
oo il Ml 361 onthe
olours of Britich Horoptere, 282.

Down, of 0.

Draco, gulnx nppcl\dugei of, 355,

Dragonet, 18, 336,

Dragon e
male, 2763 relative size of the
sexes of, 979; difference in the
dincs 56 3003 wiat of paguacity
by the male, 991,

Drake, Lreeding plumage of the, 555,

Dreams, 74; o possible source of the
belief in spiritual agencies,

Dl ‘seruel. diflerease of Galous fn
m, 598,

, irroratus,

Dromoion Siares speuu of, 456.

Drngo shrike, 461,

Drongos, racket-shaped feathers in
the tails of, 384, 592,

Dryness, of climate, supposed influencs.
o = of Dusaklasa i)

Duck bnl mn, age of mature plu-
e, 4831 breeding in im-
mulm plnlinxgu
—, long-tailed, preference of male,
for cu.ru(n females, 420
—pypotalh pairing i wigeon,

—— oice o the 374 puicing with
414

Blan S he, 486

i spxeal difeeenoes taiths
219; speculum and male charac-
tors of, 236 paiviag with . pintal
drnks, 41

Ducks, vud, ‘becoming polygamous
under partial domestication, 219 3
dogs and cats recognised by 412

Dufosed Drs e produoet 5y

Dngang, nakedness of, 565 tusks of,

n..;m.n, on the relative size of the
cerebral ganglia in insects, 54,

Dunean, Dr., on the fertility of carly
‘marriages, 138 ; comparative health
of married and single, 140.

Dupont, M., on the oceurrence of the
supra-condyloid foramen in the
humerus of man, 22.

Durand, J. P., on causes of variation,

30,
Dasean do 1 Male, o the songe of
bis

jirds, jon of an
i by blackbirds, 5

, retention of Hsiorleuriby
South Africa, 193.
Daty, sense of, 97.
Duvaicel, femalo iyidtes washing

her young, 7

Dyals,pide o inmee homicid, 117,
Dynas iz0 of males of, 279,
: ini, u f, ms
Dytisous, dimorphism of females of,
2765 gmnved elytra nt :.hn fomale,
276,

o
,L.
1.

E
Eagle, young Cercopitliecus resoued
ﬁmm Li troop, 101,
s wiia-headed, breeiing in i
‘mature plumage, 484,

© The Complete Work of Charles Darwin Online



EAGLES

INDEX.

ENGLENEART.

Eagles, golden, new mates fousd by,
tlr motion of the, 13; external
shell of the, useless in man, 14;
ydnlwflhqhm.u,l.’:.
‘men than

and orms-

B of
47 ‘the, 575 In-
run. to his keeper,
104; polygamous habits of the,
218} pugaacity of the male, 501;
tusks of, 503, 508, 507, 515;
Indias, mode of fighting of the,
513; male, odour emitted by the,
5207 white or grey

Elachista rujocinerea, habits of male,
52,

Eland, development of the horns of

e, 234.

Elands, sexual differences of colour in
585

Elaphomyia, sexual differences in, 280.

Zlaphras uliginosus, stridulation of,

u-’n:;u-, ‘proportions of the sexes in,

Elaters, Tuminous, 278,

© T

mplete Work of Char

m. m;m loursofsome, 200, | Eleration of abode, modifying in-
Eohincdermiats, abeenos Auence of, 35.
oo o mination of inferior individuals,
. 853, 187,
Ecker, figure of the human embryo, | Elk, 507; wint of the, 542,
10 on the development of the | — Irish, horns of the, 515.
v and sl of the bra, 2045 | Filics Liasd, the matives,
in the 581
el i i, $57; on the pr- ekl gk ot T
sence of & sagittal crest in Austra. | portion of the e young ey
iams 558, 547, "on_the proportion. of
Edentats, former wile ange of, in |  sexes in sheep, 240,
Americ 1607 absncaafsecndary | — D: Gy on Peoom eyt
exi in, 218,
Tacket. chaes Sir 'W., on the polygamous
w‘“’ M =, _h;'m of the Indian pﬂd boar,
e de o the povition ot
sha sesesin North Amerisan m:,l:‘unwnnmnlhﬁ-add-
Eels, hermaphroditism of, 162. Elphinstane, e, on local difliences
£ s use of the | of stature among the 31:
‘antlers of decr, 510 on the pairi on the difficulty of
afeed doc; 3431 oh the belowiag | _ the ative tace of ndia; 07
of stags, 536, Elytra, of the females .
hatched by male fishes, 345. Hydroporus, 375.
e s i
eyt oumella * T | T schamiolus, 412; head-feathers
Ehrenberg, on the mane of the male | of the male, 402
‘baboon, 531. Embryo ofmaty 105 ofthe dog, 10,
Ekstrom, M., on Harelda Embryos
420, o g

Emigratios, 137,
Emotions experienced by the lower
animals in common with man, 69;
wad by ot e

B-lhlml of sings
hx-u- d. 4.

Energy, ndm-dn-kﬁld-n.“a
of
male and female A2

Eagleheart, M, on the fidiog of
new mates by starlings, 408.
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ENGLISH,

INDEX.

PACULIIES.

gl suscss of,as cxlonits, 142,
Engravers, short-sighted, 83.
Entomostraca, 26
Entozoa, difference of colour between
e males and fomales ofsom, 200.
l;'nvv, persistance of 119, A
‘ne period, possibl rergence of
an during the, 150,
Eolide, eslours ofy producd by the
by ;ma.-

n( 273
Ephemers, 274.
Ephemerid, 260.
pier it sidslting orgass
of, 284, 28!
Epicalia, estal et o oogs-
!ng in the species of,
s, winter chungo of,

small size of the male

Eratin exloration of, 315,
Ercolai, Prof., hermaphroditism in

Erect attitud of man, 51, 52.
irstalis, courting of, 280
Eichriel on die dsvalopmesk ot ic

85
il hara fmh Tatus 19;

us, 340,

Esquimaus, 64, 133 thelr belief in
the inheritance of dexterity
seal-catching, 335 mode of life of,

197.
Tstrelida amandaa, pugnacity of the

kie/ 8o |
e e il arlour-

ing 1 the spocies o, 30
lzuchtnu longimanus,
by

romsias morinellus, 477.
Lulmpu ;myulmu, colours of the
female,

Ealer, on s rotwobiaartstata
United S me-, 44,
racket-shaped

reilidris, ra
feathers in (hc tail of, 384.

Bupetomena macroura, colours of the
female, 453.
uphema Wm. ..

llvn of hy th- m b
Eirope, ancient fuhabitaate of, 181.

=
]

the head in the sexes of, 276.
Bust sexual differences of spe-
slesof 350; youa of, 48T,
Exaggeratonf nstural characters by
o 553,
Exoguny, 588, 501.
on, resemblanees: in, between
ek v 246 4oy 150
Extinction of aces, causes of, 18
Eye, destruction of the, 523 el ange
of position in, 55; obliquity of,
as a beauty by the Chinese
and Japanese, 578.
Eyebrows, elevation of, 13; d

uﬂdxclﬁw ur, by the Tuttass of

Byl md.mum of, by the Tu-
dians o Preagiay, &
Eyelkh coloured. Hack, “in part of

Ey-u, yn\hnd, of the male of Cllofon,
e in the calour of,

e e af ik, 43
Eyton, T. C, prksin i ol
of the horns in the

fillow-deer, 234,
Eysis Lo, human remains from,

.
Fabro M.,on the halits of Grcers
291,

Facal bones, canses of modifiation
‘of the, 55,

Faculties, diversity of, in the same
Tace of men, 263 inh'n!lnuof, ’31,
diversity of, in animals of the
species, 28} mental, m-uu.m uf,
in the'soms speces 63 of birds,
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Fakirs, Indian, tortures undergone by, | of, by males, 221; occurrence of
118, secondary sexual characters in,
Faleo 2253 development of male charac-
——— percgrinus, 408, 451, ters by, 227.
——— tinnunculus, 408. les and males, comparative num-
Falcon, peregrine, new mate found |  bersof, 213, 215;
by, tality of, while young,
Falconer, H., on the mode of fighting | Femur and
the Indian clephant, 5135 on | Aymara Indians,
caioes i » femnle de, 5143 on | Fenton, Mr, decroase of Maories,
Emm aguaticus, 547 184} inflnticide amongst the
Islands, horses of, 181, Maories, 256.

l'n.llov-d«x, different, coloured herds
F.mmu, frequency of,among savages,

l-'nm Dr., on the structure of the
5, 383 on the effects o
gncys 1075 . the tofuence. of
inge on mortality, 189, 140.
Farar, B, W on. the ofigin’of lin-
g, 87 ou thecroming o blend-
ing of laguages, 91; on the
abseace of the idea of God in cer-
tain_races of men, 93; on early
‘marriages of the poor, 138 ; on the
middle ages, 141,
oat, long preralece of, among
ot 584
e,
ion of
pmebie s s donies e
r“l.lty o e chilren

onth numerisl propor-
mals and

male birds, 383, 403 ; racket-
shaped, 384 ; batbless und with
ilames: ibs in uﬂnln birds,

803,
Fudmg, high, p'rub-hh i o
f birds of difere

l-nl, tllhianh:' of the skin on the
of the, 833 modification of,
m an,

s canadeniy throserol o, 521
F, mitis, s
T iiiiensis in the seloueing 06,5 £y
Female, behaviour of the, during

lo itk s | o
‘male organs in, 162; preference
of, for certain males, 914 pursuiz

Forguson, Mr, an_the- coursbip of
ls, 417.
e s il s

l'emhsulun, Phenomens of, in plants,
Tower ani 23,
mm, imomusity of Neghee  and
Mulattoes from, 1
Fier afcthion, protective colouring
t, 542.

effect of conscription for

service, 134,

Fldehty of mvages to oto suother,
118} importance

n.m—.x.m. Sibvegout ioatipe-

ing their old and sick

ration of, for & broad mym,
583,
Fil Archipelogo, population of they

e of the matives,
560, 581 marriage-customs of the,

508,
Filfal affction, partly the result of
on, 105.

m terminale, 23,
ch, racket-shaped feathers in the

i ing change of colour in,
5935 ritish, fomales of the, 460.
Fingers partially herest, i spcies

Hylobates,
nlayson, on. the Coshin' Chinese,
i

use of, 49, 145, 180,
ischer, on the pugnacity of the male
o Lithrus clulotes, $00-

raess nfm.k, 15 propor-
iy 249} Sounds
produced by, 547 S
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Fisurs,

INDEX.

FRINGILLIDE.

Fishes, kidneys of, represented by
M:Hﬁnu ln lhl human

ater, o the trpics 843 protec
resemblances in 3443 change
i
3453 spawning of, 3
produced by, 347, Sobs iniea
growth of, 85,
Flamingo, age of mature plumage,

nﬂb-hml«hng,

Flezor.pollicis g, sl vazatons
of, in man,

Flint too

Flints, dxﬁ:ulty of chipping into
form,

n, 248,
Floame noeouion o the .

Flower, W. H. e nc!nr of
(G0 mitatar in_apes, 425

the porton of the Seat 150

“Pithecia monachus, 2013

S throtepouch of the male

bustard, 87
Hy-citchis i R i

mn-, buman, woally covering of
the, 19; arrangement of the hair

on, 152,

Food, influence of, upon stature, 31,

Bl e o o e,
some savages,

Dl in the saciy progeatioss of

1

n’,";‘;’m supra - condylaid,  excep-
tional vecurrence of in the humerus
of man, 21, 43; sn the early pro-

genitars of man,

hybu, D, oa the Aymuxl Indians,

343" on local vaiation of colour
o ihe Culchnn 196 on the bai
lesuess of the hymar

s 3617 on un b e of
by BB

Forel, F,, on white young swans,

Formica_ruf, size of the cerchral
x-nu\h in, 54.

Possils, absen 5, o commertagsims
itk the apes, 1

e U rpetivlccs
femmale, 227 ; gam pugnacit
nr. 236 ; Poli, e urly dlvelo]vmm{

u'!mid

i pl nf, sss; exe
amples of correlated development
in the, 4265 domestic, breeds and

subbreeds o
Fovls, spngled Hml:nrgh, m 298;
ce of ch lumage

b, .29 vl ]ﬂm
ycumum-u.

.q

x
Fustors by male, 1 mn,m.-m
of the crest in, 2315 period of in-
i s o 208
cuckoo-, 288 dmlnymm nf the
comb in, 239; numerical p
tion of the sexes in, 247 ; ennmh.lp
ot, 4175 mongrel, between o black
and Gifferent hens,
A).1 penull:d Hmhnrzh, differ-
ence of the sexes in,

ducks becoming_polygamous, and
on polygamy in the guinea-fowl and
‘canary-bird, 220 ; on the proportion
of the sexes in cattle, 247; on the
pugnacity of the peacock, 364; on

goose:
Foxos, warines o youog, in Huating

districts, 80,
Fraser, G, ‘on e dirent cloars of

the 'sexes in a species of Squillu,
lours of Thecla, 312.

Fringilla
—grmage of ‘mature plumage in,

D age of mature plumage
in, 483,
—— leucophrys, young of, 486.
—— spinus, 415
—— iristis, change of colour in, in
spring, 503 ; young of, 485.
Fringillide, rsseml of the fe-
‘males of distinct species of, 470.
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Beogs Sy mely sinmiy S

Fnlu, pthlnmu, avoided by animals,

nqu-.x ‘L‘ Mam
ture among the, 51 power t
53 kil of, 4 stome-throw-

m—.

e during the
Gnl-l‘n"lllu,“f' uency of polygamous
e ey difersaces in

-u. “yins loregutars o
e :nﬂm MP‘I
comparative sexual
hreneis between tho specie of

470,471 d. 472,
‘i‘.:'.." ot e

Guliila Mkm;"n,a?umdt] of the
‘male, 860

4 cristata, pugnacity of the male,

odyrin, e b ay

T e

= Stanleys, pugnacity of the male,

0—-4--!\&“-‘(.
—— marinws, 27

G--au, white -Iy when mature,

Ganold fishes, ul,ui

Gaour, horas of the,
 man byeh 3 he spe, 156

Gaper, sexes
Gardaer on 't u-;,f_-ornmmy
Garrulus 407,
Gartaer, o terility of hybrid plaats,

teropods, 272; pulmoniferous,

eourtip of, 63,

W-h-.p-w-&--lth-r-

in a of, 354; use of the
chala of the male, 2687
pugnacity of males of, 269; rational
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INDEX.

GONEPTERYX.

actions of a, 270; difference of
coloms i the sexed af &apssien
271,

femmnlv.-x, dormant in one sex, 231.
Genins, 283 hereditary, 564,

. fortility of men and women of,
136,

n the

Girafle its mode of using the horus,
06 s in A aERng

Girard, 31, .;pm. descnt of vertic
brates from Asc colour
of sponges ,.hun-, 261;
_musky odour of Sphins, 308,

rocognition of women o

on the cause of short
sight, 4.

8
303 ov\nmdunw o arrestod devel-
opment. it

anders, icable t6 man from
the lower arimala 7,

o e Lo wosmmadion 1 $ha
buman sirutars, 40; on the oor-
relatio rosities,

the d.in.nbnnan of hair in mln lnd

long hair on the heads of species of
Semnapithecus, 1515 on the

monkeys, 162; on the develop-
mes of hoeus i frmale desr, 5045
F. Cavier, on the mandrill,

sas - Hylobates, 558, 559
Geographical dutnbnunn, as evidence
of specific dummn- in man, 169,

Gl i s, 529,

3
Gl ot mnlt 1,
Glomeris diflrence ok alon

G serual difrences in the eolour
of ¢

Goat, m-lu,

508 pgin lows crmitted b, sne
crest of the, 5

B-rbum iz, devlop e he

wild, falling on his horns,

male, 552; Kemas, sexual differ-
em.‘umtha colot of the, 536,
G

Geometre, g
315,

Geophogus, otal - rofubamase, of
840, 3453 eggs hatohed by

i g 4 e oy
chial cayity, 345.

Georgi, change of colour in Germans
settled in, 195

Geotrupes, nndnlnuan of, 308, 504,

Gerbe, M., on the nest-building of
m‘mmM massa and C. melops,

rluad, Dr, on the prevalence of

infnullc!dz )l7 577 5¥" on the

extinetion ‘of races, 1

Gervais, P., on the niines of the
piii i the mandril, 538.

Gesture-language, 17

Ghost-moth, e
colour in the, 316.

Gibbs, Sir D,, 'on differences of the

nt racesof men, 566.
, 150,
Gibbons, voice of, 527,

Gill, Dr,, male nlls dasper. fhan
Sl 9193 differences
eals, 51

‘730 ; horns of, 235, 505; mode of
fighting of, 5085 domestic, sexual
ifferences of, late developed, 237 3
‘beards of, 531,
Goateucker, Virginin, piriog of the,

unhm, nidification of 345

God, Bt of the idea of, in some races
o
nm., M., e m—uh.uzy, 293 o
difference. 15 on
sy e uumm
and the colour of the skin, 192
the odour of the skin, 1085 on' Jthe
colour of infunts, 558,

Goldfineh, 371, 394; proportion of
the sexes in the, 248 sexual di
fexonsn’af, sk in-the, 3595
v.mu'shly of the, 40!

, North Ammum, young of, 485

Goldfish, 342,

Gmnphvn, pl'vponlﬂnl of the sexes in,

ce in the sexes of,
29\‘&

G

onepteryz Rhamni, 312 sexual dit-
ference of colour in, 922,
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lumage of, 385,
) !law' rhli:lu- 5&:, 492,

arms of the, 151
151 npp-i

:".mn,'m. p-lyn.y .nu m,

590, 591; voice of the, 5

nfum of, 558; fighting i

562.

Gostr P M, on the pugasi o the
‘male Humming
-T.‘I»,ﬂl the htl!nﬂ of artifi-

m inferior v(ull\y of mulattoes,

——;J,.nn! tion of swifts, 108
an'the arrival of male sipes betors

in
of Australia, 515; on fhe colours
of the Marsupials, 533,
on the stridulation of M-
L 3
Gout, sexually transmitted, 257
n-: Tavens of, the

‘moul
Grallina, lld(!"“-’"hmhnf,‘“.
of the, 286.
G R
154 on the evo-
lutien .l‘:
apes 177 o the difrsace in the
of the brains of apes

o0 ol 200,
(Gray, Ase, o the gradelion'sPopedie
nmoog the Composi

tae, 175.
——J.E, o0 gyl

of monkeys, 58; on the presence
of rudiments of horns in the fomals
of Gorules mashat m on the
horns of goats and 5 on
the beard of the ibek, 531 on the
Berbara goat, 353 ca sexual di-
ferences in the coloration of Rodents,
5343 ornaments of male sloth, 534
on the colours o th
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GREATEST.

INDEX.

TACKEL,

““Grestst happines principle” 120,

Grecks, ancient, 140,
Green, A. H, on_beavers fighting,
m; on the voice of the beaver,

umnﬁneh ulecnfl by o female

Grog, W, R, on the effcts of natural
selection on civilised nations, 133 ;
on the early marriages of the
poor, 138 on the Ancient Greeks,
141,

srenadiers, Prossian, 29,
ireshounds, mumerical proportan of
e sexes in, 215, 216 ; numerical
proportion 'of male and female
births in, 246, 255

Grouse, red, monogamous, 219; pug-
nacity of young male, 3665 pro-
ducing a sound. by seraping their
wings upon the ground, 5743 dura-
tion of courtship of, 405 ; ‘colours
and nidification of, 435.

Gruber, Dr, on the occurrence of
the supra-condylaid foramen in the
humerus of man, 215 on_division
of malar bone, 39 ; stridulation of
Tocust, 284.

(Grus amerioauis, age of mature plu-

in, 483; breeding in im-

e,
—_— danwxh'«:
Grypus, sesual AT

59.

Guanacoes, butles o, 500; canine
teeth of, 5

Guanas, Loy ke among
the, 502; polyandry among the,

Guanche  skeletans, occurrence of the
supra-condyloid foramen in - the
humerus of,

Guaranys, proportion  of men and
‘women among, 244 ; colour of new-
born -:hu-lrun of the, 557 beards
of the,

Guenée, A_, on-the sexes of Hypery-
thra, 25

Guilding, L, on the stridulation of
the Locustidse,

Gllemot, ariely of the, 424

Guinea, lhezp of, with males only
‘horned, 23
Guinea.fowl, monogamons, 219 oo

soml_yolygumy of the, "2 220
‘markings of the, 4

Guinea-pigs, mhemmu of the effects
of operations by, 60

Gulls, seasonal chlnge of plumage in,
492 ; white, 492.

Giinther, Dr., on Jaddleof Cratodu,
37; on hermaphroditism in Sor
nus, 1625 on male fishes hmhmg
ova in their mouths, 163, 345
oistaking fufertle fomale fched for

., 240; on the prehensile

organs of malo Plagiostomous fishes,

he genus Sole ;onthn

coloation,of frogs aud touds, 4

combat of Tt elejans b
ces inthe

Ophidia, 8513 om dnfcunm of the
sexes of lizards, 35
Gypaisa. Lss “iifeh v spots. of,

Gypuia, niformity of, in various
ts of the world, 193,
b

Hbits b, fcltaed by fnmllllﬂh,
123} variability of the fores of

Hickel, E., on_the origin of man, 3

transparency of pelagio
261; on the musical powers of
women, 575.
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HAGEN,

INDEX.

and Walsh, B, D, on
54,

tribes, 580 elon-
gation of the, on the human head,
Hairines, difference of, in the sexes
in mas, 889 variaion of, in racs
of men, 55
-mwmm numerical
relation of, in sheep, 198.
Hairy family, Siamese, 601.
Prof,, hermaphroditism

Harelds glaciali, 420.

e, protective colonring of the,

Hares, battles of male, 500,

Harlan, Dr., on the' difference
‘twvoen fiold- and house-slaves, 196.

Hazris . M. o the eltionof com-

——T. W., on the Katy.did locust,
283; on’the stridulation of the

of Saturnia Io
Hastingaperof i o.-m-iy-d-.

Hastman, D ontheaging of e
Hatrod, pui‘;:ioﬂlll
Haughton, S, on a variation of the

‘man, 42,

Hawks, feeding orphan nestling, 409.

Hayes, Dr., on the of sledge-
on'thin fce, 75.
yymond, R.,on the drs

Hedgo-wariler, 4783 young of the,
1. e

, ‘small projection of, in the
Aymara 35,
Hegt, M., on the of the
in 236,
-
butterflies, 325,
dwp:lAa, stridulation peculiar to
the male, 305.
iothriz auriculata, young of, 457,
io pomatia, example of individusl
-umh?m P " "
lins, J., proportions of sexes
tera reared by, 253.
Helmbaltz,an plessure derird fomy
92; on the vibration of
the audi crustacea,
3085 roq et v

n—mm.m.
enrogu, bearlss i both sese,
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INDEX,

Hemsbach, M. von, on medial mamma

in man, 87.
Hepburn, M, o e autums eng of
the water-ouzel, 871

Hepialus hunli, - ot
calour in the, 316

Herbs, poisonous, avoided by animals,
66,

Hermaphroditism of embryos, 161,
Lo bublcus, vernal moult of,

Heto, St R on the hatits of pes-
fol, 418, &

Hofftvan, Prof,, protective _eolours
zm 3 fighting o frogs, 350

oF wasi 5105 ivar, 520,
, Sit H., on the effccts of now

diseases, 182,

‘Homol structures, correlated
varintion of; 43

Hamopters, 251, trtlaton of th,

and Orthoptera, discussed, 258,

Hondutas, Guboable mafor

Honey-buzzard of Indi, visiion 15
fhe crest o, 424

H:mm, decmpused fntborg & in, 3855
bresding plumage of, 351, 392
young sometimes
l‘hmnrp}uc, 484} conthuund growth
rest and pl\lmel in the males of

wm, 4551 chunge of ailovs
some, 4
Ilnpmm s coghatus, 5

Hetarina, proportion o e g in,
254; difference in the sexes of,
290,

Heteroceris, stridulation of, 302,

Hewitt, Mr,, on a game-cock killing
a kite, 363 ; on the recognition of

dogs and et by ducks, 412;
the pairing of a wild duck wi
pintail drake, 415; on the i
ship of fowls 417 on theconpling

of phessnts with coromen hens,

Hllgendcrf, sounds produced by erus-
74,

Hmduo, Ms horzor of breaking his
cast

Hmdws, ol difrence o stature
among, 31; difference of, from
Enropeans, colour of the
beard in,

Hipparchia Janira, 319 instability
of the ocellated spots of, 428.

Hippocampus, development, of, 163 ;
‘marsupial receptacles of the male,
346

'Hlppuplnnmus, nlkeﬂn ess of,
Hips, proportions of, in lets s
Soigson's S, on the sensoaf duty, 97

L
TP o e pxefeﬂ'nm
shnwn by Rindecr, 525,

¢, moulting of the, 502,
Anstr.lmm nidification of, 454,

‘Honiour, law of; 121.

Hooker, Dr., forbéarance of elephant
lu ‘his kee] T, 104 ; on the colour

the beard in man,
Hookhnm, Mr., on mental concepts in
mals,

‘Houloek Gibben, nose of, 150,

Hoopoe, 971 4ounds prodmd by the
‘male, 37

}Ioptumnu “armatus, wing-spurs of,

Horubil, Atican, infiston of the
neck-wattle of the male during
courtship, 385,

Hornbills, sexual difference in the
colour ‘of the eyes in, 4257 nidifi-
cation ad incubatin o, 454,

Horne, C., on the rejection of &

bnghtly-enlvﬂnd Tocust by lizards

it dlﬂennca o, in
et st 200 Toe of . Tomale
development
of in deer, 935 development of
in’ antelopes, 234; from the head
thorax, in male beetles, 207 ;

of deer, 508, 506, 515 ; and eanine
teeth, ~ inverse development  of,

514,
Horse, fossil, extinction of the, in

South America, 1913 polygamous,
teeth of male, 502;

h in, 53; ing, 74; of
the Falkland lllmds m -
pas, 181; n rtion of

5 numeri;
1he’ e in, 215, 2167 Hehter fu
winter in Siberia, 2293 sexual
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24y pering pre- ul-, 3001 odiied
om..._.rw 443
female Nn.:‘ i, 245; ':‘3"’ -
S 455 i-.gu.
toasfird. | Humpheers B T habits of
be- k, 230, 332,
5 xn.«. aines ot 120
e beauty of the, 578; com- b ancient, 5 of the nose
6!!
Huatar, 3, on the mtmber of species

ume-ntnn
more variable llnn el 33;
‘proportion of an, 243,
Hunu-illv:,e irence o, from Bl
196,
H-muu. on the baying of the dos,
o5 vosen 1a dogn 70

nu.\ 4 by telegraph wire,
oﬂﬁﬂc fl'll lnd
feel no

animals

the Aleutia

‘Howorth, H. H,, estinction of savages,
183,

pmu, 55.
Fi, 102 buicide o

Huber, P on ants playiog doguther,
i memory in ants, 743 on the
et ot et v
the recognition of each other by
ants after separation, 292.
Hue, on

opinions of the
parance o European 675, o
Hulin tho, of New Jenluad, 208,
Human, man classed alone ia 3, king-
dom, 147.

Humasity, unksown
anpe 118, by of amag

‘Humming-bird, racket-shape
i the tai of 8, S04
Hlumoge by

of man 174 on seconday cexus
harsctir, 207 on the pntrnl
female asimals

mﬂ-hlp;ﬂﬂ o.a.m.u. .

gn;lm.dmkumhm
s ont b
a female zebra, 5 -4
Hunter, W. W., on the rapid

repent
increase of the Santali, 45; on the
Santali, 1

s, Dr. ‘Maz, on mammary glands,
Hussey, Mr., on & partridge distiu-
Kuly‘ln‘ ‘persons, :a 3




HYELAPHUS,

656

INDEX.

INSECTIVORA,

Hyelaphus porcinus, 545.
;; M«M;d‘-
o b o sabiagB1

|| right plop-lunn some
of 82 materaal -munn";:l-.
705

direction o
grmsof spcies o, 1515 emlen ul,
bairy below than

~— Joolook, _sex
eolour in, 567
— lar, 51; hair ou the arms of,

—— leuciscus, 515 song of, 568,
'yndadylnl, 515 laryageal sac
of, 527.
Hylophila prasiaana, S08.
Hymenoptera, 291 large size of the
cerebral in, 54 cuifien-
tion of, 148 sexual diff
ke wiage of. 2771 aculvatey Tela-
tive size of the sexes of,
Hymenopteron, parasitic, with a
sedontary male, 221.
Hyomoschis aguaticus, 547,
lljplryUbu, proportion of the sexes
451,

in, 816.
Hypopyre,colecation of, $15.

¥
Thx, male flling on bis horus, 508;

‘beard of , 531
Ibis, i hbage: ob onlom. of
aked slin in, during the breeding
seton, 389; dealat, oung of the,

— femieli, ags ol muture plumage
in, 483; immature

ipioralees intiiive Snlto
T ubrlot, 354,
xﬁqum- i egitimato childre,
‘proportion of the sexes in, 244.
magination, existence of, in animals,
Imitation, 68; of man by monkeys,
72; tendency to, in monkeys, micro-
and 87;
Talnencoof, 190,
Lommature plumage o bird, 49, 465.
lmglmnu, mplny-i by moakee,
82,
Impregaation, period of, infusace of,
upon sex, m
Improveme
mppund o L enplbll nf 7.

n alone
um. rl‘q515

Increase, nn of, 44; necessity of
checks

Indecncy, v el e

Indis, dificulty of distinguishing the

mative races of, 167; Cyprinide
of, 843; colour of the beard in

Indian, North American, honouréd
fur ‘man of another tribe,

Individuality, in agimals, 85.
ca urs of the

Taflammation of - the. Bowela, docaee
renee of, in are, 7.

rgans, 88
25, 1265
2275 uxul.‘, 2325 sexually

lnqnh!don, inﬂunnﬂ ofthe 161,
e e i



Insects, relative size of the cerebral

ra, 8.
Instinet and m.mmu-. 67.
=N vanquishing ~the

107, 113,
Instinctive actions, the result of in-
‘heritance,

rence of the force
pulses,

— impulies, difference
:ﬁ-"‘rﬂ,‘,‘ and moral im

quired, of domestic 04
Tarabity of the furce of, 107
difference of
sl end ot i1, 126 witlsed
for new purpon

Imtramaental ln\uln ‘of birds, 15, 378,

in

lnu].lu-tndhmm-, their
a astural soletin. in s, 1971
pmypdmnmqhm-l
“l‘!lug llr H. Spencer on the
wn of,

p-m-. o reprosch among
" savagen, 119; s destructiveness

Intoxieation In monkeys, 7.

Iphu
'hmnu in the cosour of

thb.
he.m»p-u- m-n\q i
‘number of spurs

in, 364,
Tuius, tarsal suckers of the males of,
274
3
Juckals Jarang,from.dogn o bk,
Jack-smipe, eoloration of the, 491
the number of species

.v.mm, on modifications of the
Skl induoed by unnarural puiioe;

Jarves, Mr, on infanticide in the
Sandwich 7

Javans, relative height of the sexes
of, 559, notions of female beauty,

Jaw, influence of the muscles of the,
apon the phyogaomy of the pes,

Jowy, s -.nn- p.vpommuly to the
:zm Sigivgere oq 335 outaation
in i In men, reduced

yu: nfm 481; Canads,
:.y-.--n-c-'.ny.m dis-

persons,
Jefivey J?.,-.-mmuux
,..1.,;'41“' o o nfnene o lighe

jon
colours of shells, 263,

J.ny-w.. bright colours of some,
Jnn-r,mqnmnlaafﬂ-mk,
on the finding of new mates by
s, 407; on retardation of the
ve functions in bisds, 405.
Jenyns L., on the desertion of their
b,mun-.we mmn.




658 JEvONS. INDEX. Ky,
the habits of Zobi s of the, 170; esloaz of he,
spoonbill, 574; on the drum- 70 engrissment of th
‘Kalij-pheasant, 8763 »ymm.c. ot
on 878; s | 595; marriage-customs
i, 381, on the eartus dmun., of the
of Sypheotides 384; on e, 375 yousg of, 468,
891;
on_the moulting of the honey- h-l, 311,
suckers, 592; on the moulting of | Kalmucks, general beardlessness of,
560; aversion of, to hairs on the
5815 ma of
the, 598.
great red, sexual difference
in the colour of, 533.
t, Imm., on duty, 7; on self-
t, 110 on the number of
‘species of 74,
am., 425 on the markings of the | Katy.did, stridulation of the, 283.
4285 on the | Keen, Dr, on the meatal powers of
nmlemum of the ( snakes,
the nidification of the Mlh, Keller, Dr,, on the diffculty of
454 ; on the Sultan yellow-tit, 458 fashioning stone impl.mu, u.
on Paleornis m-auuu Keat, W. S, clongation
lmnnlmplum‘-nlbirdl, wnulym,m;mr\-
et oeg.; -.f 341 colours
460 on the habits of 11-.:, courtship of Cantharus lincatus,
increase of

s the st tinued

ty of the peacock, 485; on
onlotalon fa the goaas Palavrais

404,
Jevons, W. 5., on the migrations of
47.

Jews, ancient use of um tools by the,
15; wilormity of in variont
parts of the world, 193 ; numerical

roportion of male and female
fmﬁ. htiaie s el

Jokasime Tont o 150 Tuian o
3 ﬁig snm-w-mu 587.
o . i
Jones, ‘proportion of sexes of
Lepi reared by, 259,
Juia_F ,
487,
Junonia, sexual differences of colour-
ing in species of, 310.
Juiter, comparison with Assyrian
effigies, 581.
b 3

Eaffir_ skuil, occurrence of the dia-
stema in a, 40.
Kaffis, their cruelty to animals, 118 ;

Kulr-ll, new mates found by, 408.
Kiduey, one, doing double work ia

W.l.,mdaene‘lvl‘pnl of
371; on the drum-
mlng of o, 3763 on the rein-
, 508; on attraction of
el bymvuind'th-

King P Fitaroy, on_the marsinge-
customs of the Fuegians, 509.

urs and
of the, 455, 457, 469; immature
plumige of'the, 467, 408 young

m:; Im,. 457 immature plumage
Mnnly c, o . the sounds produced

Kird IMS sexual differ-
umx-lnlhelun‘thuflh.mkm
Curet court-

on the
ahip of insects, m. o the dytes
of Dytiscus,

a6 Tegs”of mile insects, 27(:
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on the relative size of the sexesin | Lamarck, on the arigin of mas, 8.
insects, 279; on the ta,
281; oa the habits of Ternides | Lamellicora bostio, horacike pro-

o mals

mu, Ve by o game-cock, 365.

Knot, retention of winter plamage by

Kaox/ R on the wniluntr 6, 17;

occurrence of the supra-
mﬂyhﬂ foramen in the b

n the featares of the

y 168.

Koala, of the cacum in, 20.

Kobws ellipsiprymnus, proportion of
the sexes l-, 247,

Edlreater, on the sterility of hybrid
plants, 172,

Kodoo, developmest of tha otk of
the, 234 ; markings of the, 543.
Koppén, P, L, on the migratory lo-
Kondo ooy axtificiall

produnldpbw nnlv- s of, T4, 4

m—.n, tomi o, 508,
el su ﬂ

Kunlcnky, A.. o theadit Sty o
2 i Vessbata 159,

.- w 2o the pugmacty of the
flzie, 383; on the
Krause, on a convoluted body at the
extremity of the tail ina
wad a cat, 38,

Kapffer, Prof, on the afinity of the
“Reciln to the Vertobrata, 160,
L
Labidocera nonsile organs

o o et 30
Zetrie splendd slonte ol e grein
s st grptin,
oL
Lacurbiia;sexaal difirenoss <5, 954.
Tl e M ek o -

© Thi

‘cesses from the head

255, 2 m influence of sexual selec:

tion on, 301

Lamellicorala, steidalaton of, 303,

Lamont, Mr., on the tusks of the
5 on the use of its

tusks by the walrus, 513; ot the

m.;msvpm. h
I organ of Ghrambya Reros, 508
on the strdulant orgen of Goo

303 on the sridulatig
Caleoptera, 3043
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INDEX. LRLLTLD A
Laokester, E. R., on comparativa Legitimate and illegitimate children,
govity, 133, 1365 on the destruc- |  proportion of the sexes in, 244,
ive effects of intemperance, 187, | Legs, variation of the length of the, in
Lanugo, of the human fatus, 19, | man, 265 proj of, in sol-
600, diers and 82; front, atro-
upfmmhm.p, highly artificial, | phied in somomale butterflies, 277 ;
Task sproporiondar Sha s i A i o
of the sexes in the, g, on_the of the
248; female, singing of the, 370, supra-condyloid  foramen in the
Larks, attracted by a mirror, 415. humerus of man,
Lartet, E., comy cranial ea- | “Lek” of the black-cock and eaper-
pacities’ of of recent and |  cailzie, 405,
tertiary mammals, 55; on the size | Lemoine, Albert, on the origin of lan-
of the brain in mammals, 81; on |  guage, 7.
Dryopithecus, 155; on pre-historic | Lemur macaco, sexual difference of
flutes, 570, colour in, 537.
soasonal change of plumage in, | Lemuridw, 152; enrs of the, 15
492, variability of the muscles in the,
Larva, luminous, of a Brasilian beetle, 415 and derivation of the,
i 157; their odm-, 165,
hryll,mlld-nlﬂqhnnrMnh, uu,n in the, 38,
Lenguas, disfigurement of the ears of
rw. the, 575.
‘males. ‘; female, m .-mJ Leopards, black, 539,

difference of

uum, Y s mip-uuu of

Ladooka, pesiorstion oF he Jewes I
by th women of, 576, 5

ornaments,
o races 5615 on m- bonnly
of the En -rlmn

Layard, E.
Honality hru onh,BS!; o;,:h-
pugnacity of

Lay D{.,u-'ml ity, 85
lill ‘matare of

ves, autumn,
ua,' Mz on the sese of duty, o-l

on’ suicide, 1173
clibsy, 1195 i vll;' ot

f savages, 11 the
.udux Tsn of morality, 128
Leconte, J. L, on the

507 ; numerical propor-
na of the sexos 1n. the, 350}
enlamrhz' of, 308 ocellated spots

o,
Apuo-w-.m, 165,
Leptalides, mimicry of, 325.
T Ay S
Leptura testacea, difference of colour
o the s 208 T
Leroy, on the wasiness of young foxes
in b 80; on the
desertion of thelr youag by swal-
Tows, 108,
lusl.;ns,vb.,mnhpnmmolm,
Lesse valley of the, 22.
Lo, an he birds of parsie, 210,
403 on the sea-elephant, 5
e 0. oo s
162.

Lethrus , pugnacity of the
e o 207, ST

R., on the vesioula prosta-
tica, 24; on the influence of the
age’of parcnts on the sex of of-

spring, 245,
ZLevator clavicula musele, 42,
Livellula depressa, colous of the male,

290.
Libellulide, relative size of the sexer
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of, 279 ; difierence in the sexes of, | Lloyd, L., on the polygamy of the
capereailzie and 219; on

Liee rl domestic animals and mas, | the numerical of the

7o R
thon, 40y provalnce o s
savages, 1

Lishiamin on Clera prome, 418,

Life, inberitance at corrospos
Ferols of, 929, 292,

t, efects o ‘complexion, 82; in-
of, upon the colours of

Lilford, Lord, the ruff attracted by
ight objecs, 413
Iapponic, 476.

TR

Linnieus, views of, as to the position
149,

of mas,

Lisaet, = samical proportion of the
sexes fo_ the,
R a0t by of f.h-, 304 ¢ 2o
ship of the, 401,

Li amous, 218 mane of th
on.hgo.‘l‘u nu'mmnm.,saﬁ

u

the
Lithosia, loeaion ia, 314,
262,

Livingstone, Dr., manner of sitting of
gorilla, 151 on the influence of
dryness on the colour

s 500, on the emoval of the

upper incisors by the Batokas, 575;

J."H; perfoation o e pper iy

he Makalolo, 576; on the

yll 579,
Livonla,nomerial propastonof male
and female births in, 215, 245,

Ciatni et e N Gt

884 gular pouches of, 354,

y The Complete Work

ot
hod'_;»d. Mr., on m dovelopment
-, Rev. 8., my mn.
e
, migratory, 353; selection by

Locusts, proportion of sexes in, 254;
stridulation of, 284,

Locustidm, stridulation of the, 282,
"m‘ ""ﬁ'..'!."'“«‘m of th
Long les, dif .

in colour, 294 ; stridula-
tion .r,

Lonsdale, Mr., on an example of per
sl dtacment n Heie pomati,



662 LUCANTDE. INDEX.. MACGILLIVRAY.
o origin of the | Luxury, expectation of Iife uaia-
I ﬂun-lby,ls»
Sypt el Sy o wloss
inlp-u( of,

570
prtion o of g Sk

'-
..m. Cod 5815
artificial deformation of the
skl 688 on.* commanal mate
riages,” 587, 588; on exogamy,
509, 5834 an the Voddabe, 501
on polyandry, 593.
et variability of the mandibles
i the e, 0.
noanus, large size of males of, 278.
s, sl pevpestion
es of, 253; weapons of the
lo, 299.
o i, e of ‘mandibles. of
1300, fargejuws of male, 275,
ncas, on pigeons, 418; on
in horses ‘and

b

5
iods, 8, 164.

-y on skulls found in Bra-
zilian caves, 168

Lungs, ealargement of, fn the Qu-

ymara

l modlﬁ-d lwlmblldﬂn‘, lﬂl,

diffezent_capacity of in Taces of
167.

Luminosity in insects, 27
Luschla, Pro, on the ]
eoceys,

Lyl Sl on) m lnﬂqnuy ot

55 tﬁ- le)lnu nh de
5 on of
rnl e

e

rﬂlp» :u-u- mtwn.
1415 on the fossil b

‘remains of ver-

— cynomolyus, supercil e

of, 550; bowed and #‘;.’Im",
‘becoming white with age, 559,

—— ecaudatus, 60,

—— lasiotus, facial spots of, 550.+

—— radiatus, 151,

% on the

biity of the’ muscle in mea than
in women,

Macaws, My, Buston's_ oboervations

o, 102 soreama o, 975.
MeCann, 1., on mental individuslity,

84,
McClelland, J., on the Indian Cypri-
s T, on the Cypri

Macculloch, Col., on an Indian vil-
h;--mmuyt.mx children,

snipe, 377; on the wl it,
381; on the moulting of the saipes
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INDEX.

MANMALIA,
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891; on_the moulting of the
Anafide, 8935 on the finding of

mmh, 4145 on pied ravens, 424 ;
on the guillemots, 424; on the
e s tits, 4587 on the
immature plumage of birds, 468

et seq.
Machetes, sexes and young of, 485 ;
“— puugnaz, supposed to be P°l!lﬂ'
‘mous, 219; numerical ps
of the sexes in, 248 ngnuﬂy o
the male, 860;. aml. ‘moult in, §90.
Melntosh, Dr. colours of the Nemer-

‘marriage
Korake, 598,

Mackintosh, on the moral sense, 97.

MacLachlan, .
bris_and

customs  of

sects, 2 pairing_of
dragon- ﬂn:u, ity gt
200, 291; on dimorphism in
Laren, 2915 on the want of pug-
7 i male diagonflin, 3915
il ghost
Tslands, 3

Nior ou_infunticide, 46,
igin of the belief in
\cies, 94; on the pre-
oo g e
119, 5885 oo the primi-
tixe barbarism of ci
; on traces of the custom of
the vl captoseof wives, 164,
; on po

m'phhdll of
it oders o Heshions
to change, 188,

MNeill, Mr., on_the use of the ant-
lers of dser, 510; on the Seotch
deerhound, 516 on the long hairs
an the throut of the stag, 532; on
the bellowing of stags, 530,

Macropus, courtship of, 341.

Macrorhinus id structure
of thezowe of, 528 oo

Magpie, power spesch of 03

nﬁ P‘mw- o, 6
by, 407; m-un.
bn;ht eb,.m, £13; Joug of the,

481; coloration of 493,

u,m.,m-l organs of the, $70

Maillard, M., on
the sexes in a
from Bourbor -,s

Maine, the absorption
e e by another, 123;
desie Do mprovement uo genarl

Dr. C. Forsyth, on fossll
Tatien spes, 165;. akall of Boe

the_proportion of
of Papilio

so.!; of miocene
yrrfantu:n of the upper

H'p b
Lm, boormal division of, in

Matng? A marriag
o of m.mu o the, 08,
Malays line of separstion
el

of the teeth among, 574
of some, to hain’ on ‘the face,
1.
—— and Papuans, contrasted cha-
rldm nl. 168,

puu-m of hed ook m\-, 212, ma i

2; nd.lﬂdthln

rmn.,m, 3; differ in the, sume

_way from females and young, 232.
in femal

n-{ e Rty ot
_,'u_dmuq,nf & hymenopterous

Malefactors, 157
Males, presence of rudimentary fomale
organs in, 162,
— and
bers of, 213, 2155 eumpcntlvu
‘mortality of, while young, 11
Malherbe, in the woodpeckers, .
Mallotus peroni 331.

; rudimentary,

ll, 23, lGl, 182, l”,
supernumerary, in women, 363 of
male human bjec, 87,
Mammalia, Prof. Owen's classification
of, 148; genealogy of the, 158,

© The Complete Work of Charles Darwin Online
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5565 sex:

5563 primeval condition of, 594.
Mandaze, corselation of enlour mnd
texture of hair in the, T

Mandible, left, enlarged
distortus,

Man -,m of the, in Ammopiila,
m- Inrge, of Corydalis cormutus,
5. large, of male Zucamss sla-

phl, 275,
Mandrill, number of caudal vertebra:
colours of the male,

sense, 98 on
of haditual thoughts, 123.

—, Mr, on the brain of a Bush-

67,
157; development of the
un. ‘membrane i 10 ueres

?‘Ea, mu g tom lrum m
mata,

208 nl-nu size nf u:. sexes or,
5153 colours of, 5
Marsuium, mdhnenlnry, i male
‘marsuy
it e ‘manifested
Dt e
725 on the hair in Hylobates, 152
s 5141
i,

Mastoid processes in man and apss, 53,
Mausley, Dr,on the o iniuaccs of the
of in man, 185 on
mm nntllln‘ et foo fond; 365 un
2 Bridguas, 88 o o do-
welopuantof the'v 5
failing > mdyle
124; mng- of mental
fuculties at puberty in man,
‘Be domedioation
in China, 343.
Mayhew, E., on the affection between
individuals of different sexes in the
dog, 523,
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MATNARD,

Maynard, C. J., on the sexes of Clry-
semys picta, 35

Meckel, on variation of the

edusa, ol

Megalithio structures provalenc of
iy wpicus validus, sexual difference
'”’wlm 458,

Megeaoma, largo sizo of males of,

Melgs Dr. A, on variation in the
AR b Americs,
)lclmh. = the mumerical propor-
v Ta. Deskeriins;
g d 185.
Meldola, Mr., colours and marriage
ight of Colias and Picris, 319.

Meliphagide, Australian, nidification
of), 454,

flita, secondary sexusl characters

of, 268.
Mo, diffence of oslous 1n the

sexes of a species of,
iestations nr in ani-

o6 375 varition' of, fn the sume
27, 66 similarit
) Facis of man, 178 of

—— serrator, male plumage of, 393,
Mergs oty pcalas 25,
?-h‘g'm-,‘ plgz:"uum of,
Ueace iclnecnoniles e mle o

xn.,u_.uzman-x.;.rm
suipe, 37

Mexieans, dvﬂhun of the, not

" ,n.mu-uuy
: eyerununh.nm.
a

antennio serving as ears, 280,
Migrations of man, effects of, 47.
Migratory _insti

nit of birds, 105
vanquishing the maternal, WI
118,

Mill, J. §., on the origin of the moral
sense, 98; on the “greatest
piness principle,” 120} on the dif-
ference of the mental powers in
the sexes. 564,

Millipedes, 274.

Milne-Edwards, H., on the use of the
enlarged chelw of the male Gelasi-

ms, 367,

Hm loucurus, sexes and young of,
Mimery, 820,
ios 11,

i man and the

249,
Mirror, larks attracted by, 413.
terbreeding

e, 0. .

selection of children in
2.

George, on the reduction

12; on the ears of the

lemurcides, 155 on variability of

the muscles in lemuroides, 41, 48

on the caudal vertehre of monkeys,

Moggridge, J. T, huh-l pﬂns
69; on Babits of aate, 147.
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INDEX.

MOTACILLAE.

Moles, m
sexes in,
s

of the
247 h-ld.olmnlqwﬂ
pmm-u.

ance in, 83
Mollusca, recviifl ooleursand shapes
of, 263; absence of

sex the, 262,
Molluscoida, 159, 262.
Monacantius scopas and M. Peronii

331,
Hongelians, pesfaction. of the. senses

M rotecting his keeper from
a b.{m, 108, 110; bonmete, 1515
Thesus-, soxual. difference in colour
of the, sae, sso ‘moustache-,
calours of the

Monkers, lhblhl.y of, to the sume

5 male, recog-

as maz, 7
nlllun »r women by, 83 diversity
of facultios in, 27§

v
ty”of attontion
in, 74 American, manifestation of
renso to

f some, 151;
eradation n{(p'ﬂ-ol, 175 beards
of, 531 tal characters of,
oloy sarlogy ot s

of, with those of man, 558 dif-

sexual differences

fareat, degrees of difirence I the
sexes of, 561 ion of emo-
tions by, .'.\’li, [llnnlly mono-
abitsof 500 rgmaus

bits of some, 530; naked surfaces

of, 600.
Monogamy, not
Monogenists, 176
Aonomyciua'piedocors stsdulation

of, 30
llninu«nlu, 1573 devalogment of
Imil‘nm\u xlmrh of, 162; connect-
reptiles, 165.

uo-zmdn-. mlogum in man and
lower animals, 30; caused by arrest

@ The Complete

= hndmd
iy, ssppised, ta
selfishness, 1

ork of

of derelogment, 85 correltion of,

‘transmission of, 173,
1:{“' G o0 the babits of the
19; on the

ppmslipiot LE'“,.n, m; on tie
siny on_the
dosble nmn el pinta,
llmun, Mr,, on Bucoraz abyssi-

Montes de Oca, M, on e pagaci
of male Hurming-bied, 306,
Montioola cyanca, 436.

Monuments, as ' traces of extinet

doose battles of, 501 ; horns of the,
incuml

rance,
Mok stisctive tapulesy alli-
ance of, 1
— fm:lxiu. their influence on

— sense, erived from
the social ! inettocte 1301813 arighd

of the, 1
o, inharitancn of 134
unded in
,tnto{ o e general
welfare of the community, 1215
gradual rise of, 125 ; influence of
igh standard of, 132,

Morley. ., on the appreciation of
praise and fear of blame, 146.
Morris, . O,, on hawks feeding an

number of species of

‘man, 174.
Moschkau, Dr. A, on a spesking
ing,
Moschus moschiferus, odoriferous or-
gums of, 529.
Motacilla, Indian, young of, 468,
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= 537, 552,
loustaches, in moukeys, 150,
Mud-turtle, long claws of the male,
350,

fertility of,
o ollow
ever,

Maule, sterility and strong vitality of

o, 171.
Mules, rational, 7

Mulatioes, persistent
171} Saeaity ot

, 78,
Muller, Ferd., on the Mexicans and
Peruvians, 145,
—, Frita, on o males of

‘omplete Work of Charl

[ Austra-
th white e 170
coninga, 80.
—— minutut, sexual difference in the
colour of, 534.
usca vomitoris, 54,
fuscicapa grisols, 430.
— luotuoa, 455,
= brecding in immature
484

£
£

‘women,
"mth us sternalis, Prof. Turner on
e, 1

appreciation
peoples, 570; origia
ey o S
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MUSICAL.

INDEX.

NEW ZEALAND.

Musical cadences percapton. o, by
mml.. 569; powers of man, 5

M St o male, 502,
513, 514 ; male, odiferous o
ofthe, 53b; winter change of the,

uu-umx, Australinn, 8597 large
sizo of male, 362 of Guiana, pug-
macity of the male, 362.

Musk-ox, horns of, 505.

Musk-raf, protective resemblance of
the, to - ol of darth, 542,

urs and nidification

afthe 45:. ok vesns o6 ogtlly

Ml ass by ke o

Mustela, winter change of tyvo specids
of, 542,

Musters, Capt., on Rhea Darwinii,
479 marriages amongst Patago-
nians, 598.

Matilations, healing of, 85 fnheri-
tance of, 60.

Mutilla europaa, stridulation of, 292.

Mtilide, aboenceof scll tnfumal,

Ilymu , polygamous, 217;
vocalrgans of 837 bouxd o 881
sexual differences of colour in,
5375 voice of, 567.

— seniculus, sexul differences of
colour in, 537
sriapods, 274.

.

Nigeli, on the influence of matural
selection on plants, 61; on the
t

Narwhal, tusks of th

Nusal caritin, urge sine al, -
iean aboriines

Nascent organs,

Nathusius, improved
bxud.l e iy 117; nu.h domes-

variable thin

lzmlu, m, Horme of custrated
she n the breeding

of

oy selection, its cffects e
early progenitors of man, 4
fuence of, on man, 60, 62 it

hunuf Frhmlph, 615 mﬂw‘?

luence of, in the pro-
o o the Unites ichan 1425 12
Ly sex, 259,
Natural and sexual selection con-
trasted, 226,
Naulette, jaw from, larga sza of the
Neandertal -knu capacity of the,
55.
Neck, proportion of, in soldiers and
sailors, 32.
Neorophorus, stridulation of, 802,
804,
Nectarinia, young of, 468.
Nectarinie, moulting of the, 392;
nidification of, 454,
Negro resemblance of a, to Buropesss,

ental characters,

Vegm—vmmen, Lhnkadnenml[nngn
, 118,

Negroes, Caucasian features in, 167 ;

roes,
character of, 168; lice of, 170; fer-
tlity of, when erossed with othr
races, 171; blackness of, 170, 173;
variability of, 174, 1755 immunity
of, fromyellow fever, 198; difference
of, from Americans, 197; disfigure-
ments of the, 541 colour of new-
born children of, 557 ; comparative
be-

among,
n of the nose by some,

femertians, colours of, 264.
Nealithic period, 145.
Nmph, sexual difference of the

qu: el et

mrrine :; y nmm\ns bxrd., 418,
Neumeister, on a change of colour in
s savesal sacoliagh

Neuration, difference of, in e tvo
sexes of some but and hy-
‘manoptera, 277.
europtera, 254, 290
Neurotiemis, dimorphism in, 291,
New Zealand, expectation by the
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NEWION,

INDEX.

natives of, of their extinction, 191;
Feaction o tattning iy 078 ave-
Eion. of natives of, Jo hairs
face, 5817 pretty girls sugrossed
by the chistl i 308

habits of the Pmohm g
its of o  dott

and godwit, 477,
Newts, 848,

Nicholson, Dr., o the non-immunity
of dark Europeaus from . yellow
fever, 195,

Nicthalag mambiaas 17, 161,

Nidification, of fshes, tion

o calyury 453, 155 of Briton

454,

o
tingales, new mates found by

Nigh jaz, uhﬁm: of o mate by the
zmnl Aust )

e, 4165
10 lersdon of G
i jars, noise mado by some mals,
their wings 810 elngated
Tather in, 384, 40
Nilghav, sexual i

in
Mluon, Pml, o m rasmtiance of

B s f
nﬂ.,HD nnl e devel ent of
oo horms sdoer, 34

,,,1., Mwu‘;h!mmh,

ear of fintal erang, 17.
Mlnnl,c.l.,n the down of birds,
Noclu., brightly-coloured beneath,
315,

Noctuide, coloration of, 813,

Nomadic ' habits, ln’ favourable  to
Mo g, 10
N i

Norway, ‘male
..dim:.urmmm.

Nose, of, in man and the
apes, 153; and
tation of 3 very flat, not

© The Compl

admired
of the, 583

168 tures
o Amn-oph 1L, 163; on skall
. 168; on the

e mulattoes

from ,.ﬁm fovee 1 m s on the do-
formation of the skull among

Tican t;
Norars voyags of the uiide a New

Nudlbnnn.h Molluses, bright colours
\:ut;cr-.l.l, Roman, 144; origin of,
Nugns:n.myn, natives of, bearded, 349,
su“;g'mh of Japan, intelligence of,

o.
Obedieace, value of, 130,
Obsarvation, power of, pomessed by
birds, 41
o canse of
mmn e of,
‘the proportions of the body,

bsence of, in female Mutil-
o.s.\mu.,.-m.u-q uti

differeace
Odour, correlation of, with colour of
d:s-. 197 emitted by saakes in
hmn,!ﬂ,nlnum—

ludh,dlﬂcmm of eolour
ﬁ sexes of,

0gl relation betwosn colour
‘and power of smell, 1
Oidemia, 491.
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ONTHOPHAGUS.

INDEX.

owER,

femora of the male, and on the
head and thoraz of the female,
297,

Onthophagus, 295,

— rangifer, flerences of,

vnrhllun in lhe hum of the

o,,h.au, Seraal diftrences of, 851,

Oporeum, wide range of, in America,

it e, il OF Ao
oy destruction of the eye, 82,

(Orang-Outan, 561; Bischoff on the

agreement of the brain of the,
i St ol e 6 el

the, 8; ears 145 ver-
o lppuuhg r, 215 anis
oftl toid pro-
ce:su in '.hz 535 hl[nnm built

by the, 68 alarmed at the sight of
a turtle, 72 a stick as a
lever, 81; using missiles, 81 using.
the leaves of tie Po

s a5 3
night covering, 82; direction_of
the hair on the nxms of thz, 1515

of the’ 590 male, besd of the,
1.

Oranges, trstment of, by menlkeys,

omnge-up butterly, 908,512, 615,
Orchestia Darwinit, dimorphism o
males of, 268.
e e of, 287, 271.
Ordeal, trial by,
canna, iouss o, 555
lours of, 535, 543,
Organs, puhenﬂ.ln, 209 utilised for
new purposes,
Org-mn m.lu, o 5 Bier's defnition of

Onnlu‘ ilhtation of, 453.
riclus, species of, breeding in im-
‘mature plumage,

—— melunocephalus, coloration of the
sexes in, 45

Orpaments, prevalence of similar,
179} of ‘male birds, 867; fondnes
of savages for, 574,

Ornsmental_chatacters, equal trans-
‘mission of, to both sexes, in mam-

541} of monkeys, 549,

Ornithoptera crasus, 250.
Ornithorhynchus, 1565 reptilian ten-
dency of, 159 spur of the male

Qrooees erythrogastrs young o, 457.
Onnny,Gnn?on hh
sl GO AR
m sexes of, 204,

Orthoptera, 282; metamorphosis of,
237; _stridulating apparatus of,
283, 288 ; colours of, 289; rudi
mentary_stridulating organs in
run::,’ 288; strid em‘:f“m,
and Homoptera, discussed, 28

Ortygorsis qulais, paguaciy. o the

Oryctes, l'.nd\l.lluun of, 803; sexaal
diffrences in the stidulant organs

Oy e il o,
0280 518,
sphrinter rufus, sexual diffrence in
‘the colour .,’E“ 533.
Oxtrich, Afrian, sezes and fncuba-
tion of the
Ostriches, ilﬂ‘pel of young, 464,
Otaria judata, mane of the male,
a1,
nigresoens, difference in  the
" coloration of the sexes of, 534,
bengalensis, love-antics of the

—— tarda, throat-pouch of the male,

9785 polygamous, 219,
Ouzel, ring-, colours and nidification
of the, 455,

wter, aolowrs and. nidien-
tion of the, 45

O e e of 505,

Ovipositor of insects, 20¢

Ovis cyclocoros, mode of fighting of,
508, 51,

Ovule of man, 9.

Owen, Prof, on the Corpora Wolf:
fiana, 113 on the great to in man,
11; on the nictitating membrane

and_semilunar fold, 17; on the

strue-
Vi Seoipiag & e
system, 243 on abnormal condi-
tions of the human uterus, 88:
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R{Eg‘f&gﬂ &ggi
bl
Lt
?ss Hests

i
:gé

season, 35
t-glands of snakes, 852}
Or-

Paget, on the
ofBais fn o, 19
ess of the skin on

Toot of infuats, 39,

e Work of Charles

Paleolithic period, 145,
Palestine, habits of the chaffioch in,

Pan 328, 231,
borerry nv'-hnﬁvL 28,
P-mhnmw-el.luulm-

Py prvpﬂrtlu of the sexes in
ﬁ species of, 250

mposed foathers in, 385, 403
'”'bl-y of plumage b: the male,
Pa‘ﬂu. feathers in

u.n..uul, lumage
385 385;
and P.mv-l.‘:lﬁ -
mhs-nu-d.umhu— of
beauty with

Paregaay, Indicte;oh, sendiostion ¢
eyebrows and eyelashes by, 560.
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PARAKEET.

Parakeet, Australian, variation in the
male,

colour of the thighs of &
423,

Paralielism of development of species
and la, 90.

g feeling star-
shes, and spiders, 106 3 l'u:nnn,
partly a r-ué of natural selects

Pnnn;g age o, Influence upon sex of

g,
Pating, stveal differsnce of coloue 1o,

Pk X My en_teaching
ahildren. to Tove the truthy

ue his treatment by the negro-
‘women, 118, 562 on negro opinicns
o the'sppurance of ‘whita mes,
Parker, Mz, no bird or rd or eptleinTine
of mammalian
Parrot, ecketdhe ped f har a1
a, 884; instance of bemevo-
bt ', 411,
Parrots, change of cclour in, 60;
imitative faculties of, 73;
in triplets, 409; affection of, 4103
calours and nidifcation of the, 455,
3 immature plumage of
the, 467; colours of, 489; sexual
differences of colour in, 48¢; musi-
cal powers of, 570.
SN

2541 1a Opipide,

Parid onogamous, 219, propr-
un'.'iu.- inthe, 248 fo-
male, 471.

Parti nv"m:a?'m'l 409
artridges, n triplets, 409 ;
Soring coveye of male 409 ditin:

ishiny 412,

I'as:n caruloey 458, % i
‘asser, sozes and young 3

~—— brachydact,

Patagonians, it by, 113
P-;.I;&-u,l lf:',bt:' the Agrionide,

The

‘made by the female,
Pdmllddm-ﬁnlnlmnllmdm

P-dl(lu of man, 105.
Pedionomus sexes of, 473.

Pecl, J., on horned sheep, 505.
Peewit wing-tubercle of the mal,

Pelagi animals, transpareney of, 261,
‘an the beak of u;”.—u,a.ni,m
=— -w"-hl- spring plumage of,
PG am Afrcan ormament, 76,
blind, fod b

fermanni, stridulation  of,
303, 304,

Pelvis, alteration of, to suit the erect
attitude of man, 58 ; differences of
the, in the sexes in man, 557,

Do ‘prodiced by the

Peanast, o0 m battles of seals, 500

ose seal, 5
Pithn eathonal mabion o AR
276.

Poch wighinon bl i
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PEREGRINE. INDEX. riGxONS. 673
rae e, new mato found by, | Phessant, Amberst, dislay o, 396.
ity A1 3 y of
Period of vasiahiliy, elation % to | plumage by the male 305; ceel-
al sl 240, d spots of the 428,434 ; grada-
tion of characters i the, 434,

y, vital, Dr. {\;)* , on, 8.
Pcrindn, lnm, followed
‘man and animals, 8, 164,
— of life, inheritance ¢ corre-
sponding,

228, 29,
Perisorous young of, 451.
Pertrioh, difhtusoh o oclour in the
sexes of b species of, 204,
Periwinkle, 262,
Pernis cristata, 424

Parzer, s o sexual selection, 210
202,
Perseveraace, s charactassti of maz,
564,
Persians, said to be 1mproved by n-
eemtttars whh Guorgs a0

Personnat, M., on Bombyz Yamamai,
251,

Pemrhn, civilisation of the, not
foreign,

Pm'lh, eohul of, 498,

etrocinela oyanea, young of, 487
Petrocossyphus, 461.
P 489,
Pleiffor Ldn, on Javan ideas of beasty,
Phacockarus tusks and.
pads of, 51!

, 519,
Phalaoger, Vulpine, black varieties of
the, 53

Plalaropus fulicarivs, 476,
S
‘carnifez, variation of the horns
d e e, 7.
faunus, sexual diferences  cf,

Pheasant, i a:m,m; and black

4145
it wihthe comen o
430" immaters plumsge of e

400, 472,
—— Eared, 285, 400, 472; length
Tt the uu in the, 452; sexes alike

Bl Al L sl
ﬂll mn!& x;g < ’P tﬂ!t
;-mh«,m.m ‘youn
by pulling out head
reech e
—, Kall}, drumming of the male,
75.
—, Roeve's length of the tail in,
452,
— Silver, triumphant fmals, de-

. account of speiled plu-
Lot fpr b o e vy, g
2,

Phyeica in m.n...-n,, mp.ud, of mas,
Pickerig, on the numbes of speces
of man, 1
Picton, J. A, on o sl of man, 5.
Picus auratus,
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mry of, 4”(';, nlmptnhy of female
1o certain males, 418 p-&rlng o,
418; mﬂl Cenghinl

418 win pev it e

suppitons beved o 45
,-unw arities of,
pndmmlut in males, 447

nidi-

ication of, 453; Australian, 438;
immature plumage of the, 467,

Fipy exigin o the oo breeds

of, 177 ; numerical proportion of
ol h., 247; stripes of young,
ks of miooene, 5213

sexual proforence shewn by, 525.
Bike, Amm.“, Srillaat cotoars. of
during the breeding
mmn. ua
—, reasoning powers of, 75 ; male,
devoured by fomales, 249.
Pike, L. 0., on the psychical elements

g with & ild d dutk, 415.
— Duck, pairing with & wigeos,
r..»a.r. filamentous, 3445 mar-

pial receptaces of the male, 345.
Plph-, oy moulting o the 392,

wing-
r-mm of male, 378

78,
Pirates strid .mdnxman nf, o5t
Pllon!m island, half-breeds

i e it

ences of colone i $00;
Satanas, beard of, 531, 532;

reiemblanceof, 1 & negro, 604,

Pits, suborbital, of Ruminants, 529.
Hitihin aldifatlon o 453,
Placentata, 15

Plagiostomous. Ma. 331
Plain-wanderer, Australian, 473,

Planaria, bright colours of some,
260,

the fomale,
of fertilisation in 332,
Patales, 374, chango of plumage oy

~la¢yahmm, 289.

latycercus, young of, 481.
Platyphylium concavum, 283, 286,
latyezhies monkey, 158,

18,

Ploostomas, henitentacles of the

‘males of a species of,

‘peculiar beard of the

male, 338

Plectropterus gambensis, spurred wings
of, 364

Do, 570, 75, 405,

Floser, winapurs o, 905; double
‘moult in, 30:

Plumage, changes of, iaheritance ofy
by nwl.l, nzs; llndenay to ana-
«:g n, 383 displny
of, by mhbhd.n,sst, 12; changes
o In reltion to sk, 4623 im-

464, 465 ; colour

e nhblnl to proection, 489.

the head in birds, differ-

Plumes ot
e of, s, the beast 4B

structure of, 280.
Podica, sexual difference in the colour
ge ra
avoidance nf, h “animals, 0.
)'ohanau( o avoided by
imals, 66,
P, nmmuy frem, correlated
colou:
m.,h fuwlk, nnm of the crest in,
Poles b e el
of, r macaco, 537,
Polyandry, 593; in certain Cyprie
nide, 249; among the mmﬁ
Polydactylism in man, 37.

Polygemy, influnce of, upon sexual
seection, 2105 woperisduced by
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POLYGENISTS. INDEX. PUFF-BIRDS. 675
domestication, 220; supposed in- | Preyer, Dr., on fanction of shell of
crease of female births by, 2455 in |  ear, 14; on superaumerary mam-
the stick] 332, in women,

Polygeaists, 176 Prichard, on the difference of

Polyucds, prevalence of infuticide | smang the Plynesians 31 o the
in, 592. jon between the breadth of

Polynesians, wide geographical rango ﬂn-kull ia the um;num nd the
or 29, diffrene ..f stature amony

the, 31 7, 173; variability
of, 174} n-umﬁ,x:y of the, m’,

aversion of,
581,

2 number of 364
Sy ol g 1y o sl
395 tion of characters in,

and throas-
:-nd,uo l::;ldlﬂa-u-af

Pwt-uuphmt 269.
Potamochaerus y.r:'-hn.l

5 on the
stincts of ants, 147; on the e
'f»u-ai-l-l.m» -mm-

ty of
m (1 et e
Pouter 'pigoon, late development of
the large erop in, 238,
Powel, Dr, an tridultion, 281,
Power, Dr., on 1

of the ulllqdunl&zillﬂ,
71,

chafinch in
Pro-emisence of mas, 48
Prefsrmce fo taie by female birds

414, 4205 shewn
Treigtia’ eviis, Sxhing of the
ity .

© Th

5783 on the beardlesstess of the

581 on the tion

of the head among American tribes

and the atives of Arakhan, 583.
207.

Primi u-n, s of, 135,
Priont of the sexes in
colour, m
Proctotretus multimaculat

tus, 358,
— tenwis, sexual difference in the
colour of, 858,
Proflguy 197,
Progeni 'y 160.
e o e
man ...my. 155; slements of 141,
rong-horn antelope, horus
hupmm iesnen o n st
e, 167,
butterflies,
812; in nede 358 I i 75,
489 in mammals,
—miare of the dall
S
Protoos, abwence of sexual
e ’.o'-:dny
Pruser-Bey, on the occurrence of the
spre-cod oramen
- d'm.manu..uﬂm

portion of male
Paocus, proportions of the sexes i,
pordl

‘monogamous, 219 sum-
e e T
-ubh‘- of,

2x2
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PUGNACITY. INDEX. BAYE.
Pn;ucif.y of fine-plumaged male
ke R
Pumas, stripes of young, 464,
Puppics learning from cats to claan | Rabbit, white tail of the, 542,
their faces, 73, Rabbits, domestic, elongation of
Pyenonotus hamawhou. pugnulky of | skull in, 565 mndmuﬂm .r uu
‘the male, 36( y of under

i conet by ihe sl 402
2y astioa, male aiiog in fnca-

Fyrode’ dimevec f the izie s
colour, 2
Q

Qi caiass haniaof 50) Oiftinces

mental chaocters of, 549 saalogy
of sexaal differences of, with those
of man, 338; fghting of males for
females, 362;  monogamous
hdbits of 590 beards of the, 602.
Quai ion of the

Quatrefages, A. de, on the ooour-
nco of & rudimentary tail in man,

on variability, 30; on the

‘moral sense as a distinction between
‘man and animals, 97; civilised men
stronger than ssvage, 196 on the
fortily of Australia, women
white men, 1705 o
o Bruai, 173 oo the svolution of
the breeds of cattle, 177; on the
Jews, 1935 on_the lisbility or

tropical fovers

on the
o; on the' wemen of
San Giuliano, 58
Querquedula acita, 414.
Quatelet, proportlan of sezes fo maz,
3 relative size in man and
wmnln-

Qeichua Indians, 34; local variation
of cdlour tn tho 1987 o grey
hair among the, 559 ; hairlessness
afthe, 56] lm hair of the, 580.

, 225; proportions of
m sexta of a Florida aad Hondu-
248,

Haonce of slimate on enlour, 1963
elours of

e lopping of
igals of, m.
numerical proportion of the sexes

in, 247,
Racc, diiuctive chardotass 60 m.

+ or species of man,

fertility o mrmz :

m, 112; of

effects of the crossing of, 192;

man, formation of the, 102; of
man, children of the, 557 ; beard-
less, aversion. of, to hairs ou. the

Raflles, S\r s., on the banteng, 536.
Rafts, us

ot et of,955.
Tils, spur-winged,

T wiote of ‘hghitng o the 508,
African, mane of an, 532 fat-
tailed, 53¢

Rameses 1L, foa , 168.

tll , 451,
s o caodonts, vocal ek o
'., ‘common, general npmsn- of,
ience of supe: cunning

rior cunning,
80; supplaation of £ the mative
in New uropean
t, 1915 commen, ld 20 be poly-
s, 218; numerical propor-
Fim of the seses in, 347,
Rats, enticed by essential oils, 590.
Rationality of birds, 410.
Rattle-smakes, difference of the sexcs
i m, 351; nt'.lu 155 eall, 355,

Yocal o the
xtnl!ng rm;m et A13; pieds
of the

Rays, ,mmu. crg-ns of male, 331,
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RAZOR-BILL. INDEX. "BICHARDSON.
Razor-Lill, young of the, 48 sigual-crissof monkeys, 7 on the
e i e ne e polygemons babita
savages in Afries, 117 ; mulattoes iy 217 3 el by L
not prclif, 1715 afok of castrax | Tisg monlieys, 5375 an the odour
of h 506; onthe | of Ceruus campestris, 5203 on the

3 ur-
rence of a mane in an African
ram, 533; on_the negroes’
cation of the beasty of thelr
women, 5773 on the admirati

Begroes far 5 blask akity #1dsn

the idea of beauty among

562; on the Jollafy 5611 on the
ma the

599.

R bani usting, head-feathers of the
mal, 4023 stacked by a bul-och,

Rty fabes frequenting,
ks, H, retention m‘ horas by
, 503 cow rejected
; destruction of pie-
8 sabtie by by cats, 542,
tion, partial, of lost pats in

™
enbbi 415,
of the, 233; battles
SR
‘numerous
510; winter of the, 542;
sexual preforences shewn by, 552."
munmm&m- of, 590.
of, among cer-
G s e

of, 95.
Remorse, 114; deficiency of, among
cvages, 131.

beards of tyotes_ earaya

531; ‘on the
olonse of Pl i 34 on the
colours wl«rn, 5363
on differences of colour m
Myoetn 557 on the el of the
Guaran,

mrm esentative spocies, ;;r :m. 468.
roduction, unity mm
of, u.m.gnuue Jn

period of, in

Reproductive .,mm, ruimentary
structures in the, 23; accessory
parts of, 161.

Reptiles, 350.

o i bid, allisnc of, 165

Resemblances, ‘small, between man

trieyers, exercise of ressoning

pfaltes by, 75,

‘manifested by animals, 69.
363 perhaps the cause of

137,
Blagiom, diflernco of ‘clour in the

of, 505 horns l,udd-llnnnly,
5185 s white or

540,
Biynchae, seses and young o, 476,
australis, 476.

= Mgnhuh, 410,
g.hm, yemepﬁon of, by animals,
Bichazd, M. on rodimentary moacles
Richarin, 8t 3, on the paisng of
Tetrao umbelius, 366;
o

g of rosi 570 o e donces
r Thiras. Dhdsarclivty 8815 o




678  mHARDSON. INDEX. sattons.
blages of grouse, 403 onthe | Ranjon, M. A, coinidence of

Battlon of masldser, 501 dtvelopment with polyrl.latyllm

indeer 500 on the orsa e

musk-ox, 503; on antlers of the | Rook, o of the, 75,

Toindees” with mumerous. points, | Rossle, Dy on’ the sesssblasce of

510; on the moose, 515. the hl‘u‘ surface of butterflies to
Richaricon, on the' Seatch dosr- | the bark oftrees S11.

hound, 5 ostrum, s difference in_the
ichron Joms P on imagination, 74, | length of, in some weevils, 208.

edel, o profiigate female pigeons, | Royer, Madlle, giving

e

Riley, M., on Telcey e
335 Lirds’ disgust at taste of
certain caterpillars, 326,

Blagonil, coloute; aod alifeation

f the, 45:
quu. Fndwr. on the difficulty of
g the races of the Chmnse,

lery, in singing, between male
birds, 369.
ol i

Rivers, of; to slands, 159,
Roach, brlghzum of male’ during
beey, Cof lh-nngen, considered
Kingusitle, BT
rzml\rks on the de-
‘vlapraant of the horas fn the Toe-
ik and reddner 254
Robin, pugnacity of the male, 8605
autumn song of the, 8703 female
singing of the, 3705 attacking
other birds with red in thie plu-
ige, 412; young o
Robinet, on thy diflorence of s of
the male and femalo cocoons of the
silk-moth,
onts, uterus in the, 98 absence
‘of secondary soxzal characters in,
1185 sl differences in the
colours
Roe, winter nhnngw of the, 542,
Rohifs, Dr., Cuucasian features in
negro, 167 frtility _of mizol
15 colours of
bxr(hm&\hln,lﬂl) ndula[buue

gst the
Rolle, Py on g g ar mn,s,
on’a ‘change in German families
settled in Georgia, 196.
Bollr, b o
‘Romans, .nment, gh\dinmrhl exhi-
bitioas of the,

suck, 163.

Rudiméntary organs, 11; origin of,
24,

Raimets, presence o in unguages,

Rndnlphl, on_the want of connexion

Betwee climate and the colour of

the sk,

i, pmed polygumons,

910} Fropartion & prafiom e

he, 248 puguacity of the, saz-

double moult 18,390,392,

of danoss of 403 ; atkraction o6 Lh\:,
to bright objects, 413,

R

mp. ia crocea, display of plumage
T the w20t il

Riippell, on unlne teoth in deor and
antelopes, 5

Russia, st proportion of male
and female births in, 215, 243,

-
SR
oFmonkeys, 581,
numerical _proportion
of male and fomale births in, 242.

8.

s, Prof,, on the behaviour of the
ml. and] Temale eloments in ferdili-

s-m-.ﬁm, numn,
Sagittal crest in male apes and
ians, 558.

Sahara, fertility of mixed races i
17?2 Dirds o{m, 4565 animal oo
Dabiaate of e 425,

growth o, delayed by con-
diticns of life, 515 1..5,4.@:&, 35,
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s-wmndnuun,ummm
st Jo :E:llx,oam.mnhnmuf

Salmo erioz, and 8. wnbla, colouring

of the male, during the breeding

o Sclasplorus patyeerus, m
Pipra deliciosa, 5783 on
rhynchus, 389,

Sanon Liland, bardlessuss of the

l lecrease of n-uu pvpr.llllnn‘ IBG ,
apulaticn superiority
l’d’ nobles in 1 e, 587, s
lers, lice of, 170.
San-Giuliano, women of, 586.
Saatal,secent apid increase of the,
( ll' ﬂnlhr on the, 192.
haracters of the males of,

Sarkidiornis m characters
of the young, 465.
Surs, O, on Pontoporeia afinis,
20
carpini, attraction of males
bv e ﬁnuh, 252.
difforence of coloration in the
seaes of, 316.
coloration of the, 314,
Serage, Dr, on:the fghting of the
m l 3 ?n tb'l ‘habits
e ‘gorilla, 501

omplete Work of Charl

Savage and Wyman on the polrge-
‘mous habits of the gorilla, 217,

ties causes
munhly cr. nw tribes of, sup-
planting one_another, 128; im
provements In_the arts among,

144;
for m.n music, 580; attention

porsonal appearance,
dation of the stiss aiseng)

591,
Saviotti, Dr., division of malar bone,
39,

Saw-y, pugaacity of a male, 291.
Sl propertions of the sexes s,
Sazioola rubicola, of, 487.
s«lp, uwt!nn nn{., 18.
Scentgl suakes, 352,
e develop-
ment o th posterior molars in
different races of man, 20; on the
jaw from La Naulette, 40 o the
correlation between

fuot skull Xnm-n, 5&1~ on ugliness,
mm}{m, on the elytra of Dytiscus
and 276,

elelery o dragaes, 20,

odie, on the steidulaton of Hete-
‘rocerus, 802,

sm-nl. 'F. von, on the of

he languages of uncivilised peo-
PI‘PNLL Tunysiptera, 488.

—, Prof, o

Schlicher, Prof, an. the origin of

Scaomburgk, Sir R, on the pugnacity

s Darwin Online
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SCHUOLORATT.

of the male musk-duck of Guiana,
8362; an the courtabip of Rupicola

395,
Seboelral, Mz, o the difclty of
stone i .
Schweinturidy mphmmplmﬂ':w
556,

Seiana 7.

Sclater, P. 1., on modifiel sccondary
‘wing-foathers in the males of Pipra,
378; on clongated feathers in
alghtiurs, 3645 on the specie of

Glamoriynclus, 85 ; on the pli-

W oncerotalus,
308 on the plaatain-saters, 460;
on the sexes and young of Zadona

‘macaco, 567 ; on the stripes
&:m., (o  secondary sexual
‘bsence o
characlers X
Scolopaz frenata, tail-feathers of,
877
drumming of, 376.
javensis, tail-feathers of, B77.
, assemblies of, 405,
isondi, sound produced by,

Salwu, stridulation of, 502,

Scoteruck, bisek, soxual differen
in oloraton of the, 4913 bright
beak of male,

Seity Dr, o0 " dlis ameling theie

3., on the colour of the beard
hl man, 558.
Serop,ob the pugaacity o the male
wm. !:! on the battles of
scudde, 8 B, initation of the
stridulation of the

id
sect, 289; on stridulation, 56¢
Seulpture, expnuinn of the m.-l of
beauty by,
Sea-anemonies, mm elous of, 260,
Saw-bour, ol

Sea-elephan, i
nose of the, .'m H pelvgﬂmml, 218,

Seacion, polygamousy

Seal, bladder-ose,

Seals, their pros generally fe-
‘males, 100 evidence furnished by,
on classification, 150; polygamons

u, changes of
accordance with th
of plumage of birdstn n!nﬁm
Seasons, inheritance at correspondiag,

S‘.hlmuﬂ Afric chief, trying
alter -mu:'fsz i
Sebright Bantam,

hnl. f'[

S o
Selection, amu, wm
—— of mal female birds,
Riodiis %
mﬁ»du, of Prussian grena-

.u.n. 2.
explaaation f, 200,215,
" 22b; infivence of, on the cdlour:
ing o Lapdopter, 53
e natural, contrasted,
Self-command, habit of, inherited,
HG -Nlllllns of, 118,
ciousness, in 8.
S - proseevation, fostinct of 115
Self-sacrifice, by savages, 111; esti-
mation of, 11
Sonilunar 64, n.
5 long hair o the
oflpid. m‘, 150, 604,
las, eexaal

of colour in, 537.
‘orzamental hair on the

" head of, 549,
— frontatus, tead, &c., of, 550,

ho male, 37
1' an m mu- o the
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Semnapitisous nasc, uos of, 150. | benutiful colours and shapes of,
2 emas, colouring of, 55

e esiom o Bk e s T paving with  comuon
the head of, 548, duck, 4145 New Zealand, sexes and.
inferiority of Europeans to | _young of, 479,

o in ulA, Shooter, J., on the Kaffirs, 579; on
Sentinels, among animals, 100, 107, e eragcusons of o Kaire,
Serpests lnstisetivaly dreaded: by

‘apos and monkeys, 67, 71. Shomwmion oloueof, 525
Serranus, hermaphroditism in, 161, Shrike, ) 461.
Sex, inheritance Jmited by, 300, ke, chavcier of soung, 465,
Sexes, relative proportions f, in Tan, on’ sexual
2, 558 probable relation of ences (mum. of B
in pﬂmﬂllp:l., .'m. 2 ot limangrs,
; sn,..g of adorned male irds, 405,
uh'.lnnr nf lypmy 2173 | Siagonitem, &rvpnrt‘ ons of the sexes
el gk iny 263} dimorphism i males of

s ,mmu.m of, in birds, 430,

tion, con-

muaf the loss of

— selection, explanation of, 209,
213, 220; 'infinence of, on the
colouring of Lepidoptera, 19 ; ob-
ctions o, 495; actionof in man-

— similarity, 255.
Shaler, Prof, sizes of sexes in whales,
516,
Sharks, prebansle organs of mal,
1.

Sharps, Dr. Buropesns in th tropcs,

—, R. B, on Tunysiptera sylvia,

451; on (.‘urylz, 4575 on the young.

milo of Dacelo Gaudichandi, 367.

St 3ir, oo the pugasity of the
‘male salmon,

J.,nnmdmhuuufbh\h,

smn, danger-signals of, 100 ; mul
forences horas of, 20

hors of, 235, 5055 el

ferences of, "“‘M‘h 287;

numerical proportion sexes

in, 216 inhranes of hore by

m, Saode bf n.mn. 508,
e n,la-nummam:u
of, 2315 horas of, 235,

Shells, difference in form of, in male
Gasteropods, 262;
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299,
Siam, proportion of male and. fomile

550, g uz., .m~
family of, %

uairy family
Sldg'mk H, on morality in i
g st oo s

283,

Egﬁ:& inheritance of long and short,

Signal-cries of monkeys, 87.

Sill-moth, proportion ‘of the sexes
P

the, 278;
of the, 318, leg
Simiada, 1625 their origin and divi-
sions, 165.
inging of the Cicada: and Fulgoride,
2815 of tree-frogs, 350 ; nwnﬁrdx,
abject of the, 3685,
nakedness of, 56,
Sirce fuconcus, 292,
Siri m., difference of the sexes in,
Si-lrin, 394; pairing with a canary,
415,

Sidana, throatepouch of the males of,
855, 358,
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INDEX.

SPARBOWS,

iy lative, of tha sexes of ety

ki mrecount GRSy e
‘of, 1n man, 565 colour of the,

.—m-lhdr,wrnhlhlofnlm

o it e e
‘aulio contenta of, ho sbsolute test
of intellect, 54 Neanderthal, ca-
pacity of the, 55 3 causes of modie
ficat 5

races
Theshape of the, 174, dilfrences
of, in the sexes in man, 5573 arti-
ficial modification of the shape of,

575,
Skunk, odour emitted by the, 528;
‘white tail of, protective,
Siviry, proviiiacy 661173 0f wo-
593,

Slaves, difference betwoen field and
1

wes, 196,
oth, ornaments of male, 534.
Smell, sense of, in man and animals,
Smith, Adam, on the basis of sym-
‘pathy, 106,
——, Sir A, on the recognition of

can_ antelopen, 2175 on the
of the lion, 2183 on

i st in Kobus

pocim 4 3513 on Seutl Afesn

lnzards,” 358 =

Ml'mﬁﬂh

506, on

the n.hu-. of lions, 521

colours of the Cape Eland,

§/on the ccloury of the g,

ntot motions of

bcnnly, 578; disbelief in commu-
mlrrh

bas

sabulosus, 3055 on the stridulation
805.

Sty i Al 78 ke
i of the, S01. e
ik, s and young

—, solitary, assemblies of, 405.

Suipes, arrival of malo before the

Sociabillty, the seme.of duty oo

nected with, 98; impulse’ m,d_‘..

in man, 108; nstioet of, in saic
109.

Sociality, probable, of primeval men,
62; influence of, on the develop-
ment of the intelloctual facalties,
128; origin of, in mav, 129,

Soldiors, Amerioan, measurements of,
29,

— and sailors, difference in the
proportions of, 3:

bright colourssnd. mar-

supial sack of the females of,

e
w° h-:l-.ﬁ- ‘want of,
Seiant amiaged bivds, 400 of

binds,
Sorez, odour of, 528,
Sounds admired alike by man and

ppteciiel by

Sparassus jus, difference of
colour in mm ‘of 472,

m;nmnrm-mimat nv: | q:-qu,m-.ndm.,w&
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Sparrows, new mates found by, 408, | Spotesetsined thronghont
— md yomg o 483; | birdy 427 :E
lnnh; tosiog, 570,
ura Undericoods, 38! 1, C. K., on th- sexuality of
Spawaing of shes, S, D, pllnh, 212,
ore dispersion of man,

Spear, used
180.

of the ndvancement,

166; o races of man, 108; steri
Jity and fertility of, when

170; supposed, of man, 174; gra-
duen of, 175} diffcaity of des-
ing, 175; mh-. f birds,
4083 of “bi parative differ.

Betwoen the seace o disincl,
i, o -
femorat difference of
olonr 1 the sexes ol 385,
8 e Vb 47 e
a0d {he n..n, o5 88 connection
intonation with music, 570,
"s,ul"o( e ik ok 375,
“p'nur, H.rbm, on the influence of

}i
e da o Sl g‘::
o B origh afthe el in l]vlrl(-
il agencies, 943 on the
sense, 128; i ‘music,
with explanation of
i
Sperm-whales, battles of male, 500.
Sphingide, coloration of the, 314
s,-hsu, Humming-bird,
o ulqﬂhr
odour of, 308,

'1; proportion of the sexes in,ﬂM<
sexual characters of, 272

courtship of male, 273 ; attracted

by music, 273; male, emall e of,

menthastri, Tejected by

Spirif h.fold.ln-i' onkeys for, 7.
ess of my
agencies, it

umﬂx. S uun-, ‘change of

Spring-boe, boras of the, 50,
Sproat, Mr., on the ex

savages in Vanouvor Island, 1835
an the eradication of facial hair
natives of Vancouver Isl

fevelopment S i faaels” Gal-

Sqlﬂb, dxﬂ'nr':; colours of the sexes

of s

Bautate et of e 5005 Af-
‘rican, ' sexual

ferences indu

of, 5347 black, 540.
i | Stag log huis nluu throat of, 51
orns of ; battles of,
507 ks 1t b e
branches, 5105 hllowlng of the,
of the,

‘numerical
sexes in the
smaller moths, 251 habits of Ela-
chista n]m‘ on the
coloration of moths, 815 ; on the
peecten of Spllwoma wenthastr
turkeys, 8163 on the sexes of
anbammu,
Staley, Bishop, mm.my o tatns

187.
Stallicn, mae of the, 52
c-n,.u-m;‘-mw,m;
fighting, 5013 small cunine ' teeth
4.

Stansbury, Capt., observations on

suph,u.uz,"hmm- processes in
A

foeli 1085

S ,.r:.::.,f o

Stark, Dr,u nud-th-r-hln towns

Tural districts, 138; on_th
influcnce of marriage on mortaity,
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INDEX.

SUPRA-CONDYLOID,

1893 on the higher mortality of
males in
ﬁﬂn&Amﬂuﬂﬁd&—,m‘d&yn(
 seletionof & mate
B lz-q ting th
tar) enting the samo
o e

e s v
itaes, Greek, Egy J
&e., contrasted, 581.
Stature, dependence of, upon local
;," ‘breeding Lopid
Staudi , Dr, on -
a,mn'"sal; bia st of Lepid-
optera, 252,
suunwn, Sir a hntred of indecency
a modern virt
Blli“n‘ of m-x;m o).uuch by birds,

s:.mu,'r R., on the nakedness of
the human body, 600,

Stemmatopus,

Stendhal, swe Bombet.

W pratorm, stridulation,

8 m, Mr. L, on the differsnce in

‘men and animals, 78,
ncepts i animals,

Changed conditions, 189, 191,
Strng, sl change of plumage i,
Stickle-back, plygumo 3 male,

courtablp of they 3315 e

lant slouringal during the breed-

ing season, 340 nidification of the,

Sticks used ns implements and wea-
pons 8L
Sting in bees, 208
x-. Copt e fhe bt o the
1.
sw)luh, Dr., oncolours in sakes,
Stanedhat, young o the 487
Bunllm[vllmu,d.!ﬁnnltyo{lnllln[.
of extinct tribes, 18]

s o Lo e
e Imlz’m a2 sl 0 ‘
piles of, 179,

Stark, black, sex
Sroichi.of the, m P

ao tera discussed, 289; of beetles,
rotained throughout groaps

MPB' 427; disay in

‘d‘l::-\h. mmr of,

Strie g e

Structure, existence of unservicesble

‘modificati
Straggle for existeac, fn man, m.
s.num, . on_the

the supra-condylod forarmen in t e
humerus of e
irnclia ludoviciana, pugnacity of the

ing of
parrots, 855 on two stallions st
tacking a
Somatra, comprosion of the nose Ey
the Malays of, 583,
‘Sumer, Anm-, e capable of
rsi

2283

heritanee nl, 252 early develope

ment of, 2§

B et v SR ealy
of man, 160.
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Susplion, provlance o, amoog sai-

Swallow-tail butterfly, 312,
Swallows deserting their young, 108,

tural selection on civilised nations,

133,

1 astit of mature -
i, WO, ‘tradhin o b, | g A0 T
Thy whitdyoung of, 483 el besk | — radrd 24 youag of, 487,
of the, 4917 black-necked, 493. | Zanais, absenco of mouth in the males
48] relations
orphic
‘the battles of
races of, determined from
of lizands when caught, 355 ; 488,
the sounds produced by the male | —— syleia, long tail-feathers of, 451.
oo, 3757 ‘macro- left
g ‘23‘;“"&" Tapi lmmmm&m
1 ung. 3 on the (] lot 3
habits o of Tumis, 410 ‘on the To v o
Babite of Thchas, 1o Tars, ' dilatation of front, fn male
4765 moﬂol- breeding infmma- | beetles, 2
Syln"l‘:lmpﬂx‘m 1, 487. - Killed by th
e, youn N
olaree,serlel love-dtace of the |  natives of, 170, 2
e 530, of, 184,
s,npu.h,.m, 102; | Tute in th
s seppd e, 1783 universality of, 574.
Bym‘pl ol ot Tiyioe, &, on ettt mars 18,
L Ten, ol o monkeys for .
o male, 163, ¥ Toebay, Mr., on chunges M.;t:-p
ides ouritus, pri- | in 225,
‘maries of the male, 3785 ear-tufts | Teeth,  in Rumie

{a tho two seses o birds, 451.
Talt, Lawsan, on the efects of ma-
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lench, proportic -x- in the
) nrx.heu- e, during

breeding

Tencbrionil, steidation of, 302.

Tennent, Sir J. E., o the tusks of
the Ceylon Elephant, 507, 515;
on the frequent absenco of beard in
the native of Ceylom, 500 ; on the
Chinese opinion of the aspect of

the
Tennyson, A, on the control of

ought,

Tenthrodinide, ions of the
sexes in, 254 fighting habits of
‘male, 291 difference of the sexes
in, 202, g
Tepdorni,young of,

Teralfn Todis 4

o its i, 201,

ey white 4955 and back, 495.
puremsndl chesge of plumage is,

Terver commen suic o, spen. he
lower snimals sl m

Testudo

— nigray am
Tetruo cupido, battles of, 567 ; sexual
difference in the vocal organs of,

phasianelius, dances of, 380;
[l g of, 403,
55, 463, 471

goLm hm-
.vr 2073 mm, of the mal

—— wrogalloides, dances of, 405.
—-aumyaum, pugnacity 5 male,
363,
wh:u in &:‘_ m‘c:‘i 372,
young
Thaunalea picta, display of plumage
Diecla, sexual differesces of colouring
in npede- of, 310,
rubi, protective nlurh[ of,

of the

Sl"
 fovea, 0!
77&'%, stridulation of les of,

._lmm,m
Thomisus citrsus, and 7. floricolens,

© The Complef

Thoughts, contzol of, 123.

ll-hlu*b(l&

Th on the numerieal
on of maln sad fomale bisthe

among the Jews, 243.
i of the marsupial

Fuego, mv..mwm.
Tiges, eolours and markings o the,
'r.g:n-. depopulation of districts by, in
T;mham-_ of eolour
Timidity, variability of, in the same
'r.x.'i" ‘proportion of the sexes in,
Jo g i i,
'rn-‘:: 349; male, treatment of ova

by some, 163; to breed
Rpeaigs Sy
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unu-u. and pqmu- of
m o ¥, ol u-g-x,
r«..;m‘,mm-unumhm
mhm.
willowus  propartion of the
sexes fn, 269,
Tomtit, blue, sexual difference of co-
n the

‘Tonga Islands, beardlessness of the
nnuv- nl, mm, 581,

, 85,
Twh. ey e
wse of, 48,

Towns, residence ia, a cause of dimi-
ished stature, 31.
J., on the external shell of

struct in
of the
skull, 56
faplus, differences of
colour in, 535,
— woriptus, dorsal erest of, 580;
nurk! 543, 544,

ings
i, 220 awelling of the wat-
tles o the male,during erartabip,

le, 397 ; markings of
of the, 438,
vagops dispar, sexual difference in
Lh-clnnrul.ﬂl.

of, on the mental
.mm-m betwoen the sexes of

lhs s anie datitas 3o omale
‘birds, 470.

Transmission, equal, of ormamental
characters, to both sexes in mam-
mals, $42.

Traps, Avoidance of, by animals, 80;
use of, 48.

reachery, to comrades avoidance of,
by savages, 111

© The C

Tremes colume, 202.

'mnb.; extinet, 128; extinction of,

Trickius, diffsrece of sslour tn the
s of  species o, 204.

Trigla,
Trime, 1t on the of the
in South butterflies,
250 an the attraction of males by
the female of Zas
252; on dit.

T Dy on aabalthy g

triets fo North Africa, 194; on
the huu mlu chaffinch in Pales-
birds of the

-nlm-h in-

ﬁutk-

-luln o nidiention of
Ild-. -Mn-ly when mature,
Tropion, foubwetar ke of the,

5, s pogascly o e, 335

u s ity of the, 332
e asbloous shidalesion of, 505,

‘l‘mth. not rare between members of
the samo tribe, 118 ; more highly
‘cortain tribes, 122,

Major, on the immunity of

from certain fovers, 193,

the negro
Tambler, shmond, change of plumsge
Tordus mers, 4355 young of 457

—— musicus, 435.
 polagtins, young of, 457.
— torquatus,
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TumKEY. INDEX. vAmIOLA.
Yarkey, wild, Sapaeliiyteb vy
“maly, 3683wl nnh-’nl the, 375 v
.-em.pl' m. wnu-.nn. ‘male;
383 variet i, it to approach
3845 lhdqbyn,ﬂ?, o .‘5:’.'?.,“'
‘male, wild, acoeptable to d Uanbrein o, 370
cated fomales, 4185 wild, first d- | Unbrina, sounds produced by, 847,
vanes ado by lde emsle 410 | United Siates ae of ners in.q
i o1

wild, breast-tuft of bristles of the,

Turk'y-euk sruging o the wings
o ground,

dilay e of hemags by, 304 fght!

Pt w on muscular fasci-

calf in man mofersblo to the pan-
el uediosi o ol

influence of nab
tha progremof, 14 jteg
gone by Enmpﬂm uu. o
i fpo%-, produced by the
Ui , coloration of the, 314.
Uria lr;‘h,” variety of (= U. lacry-

on the
muscles, 26308
of the human uterus, 39; on the

development of the mammary
glands, 162 on male flshes hatch-
ing ova in their mouths, 163, 345;
onthe exterual perpendicular fssure
of the brain, 2005 on the bridging
convolution n the brainof & chim-
panaee, 2
Ms;. ux. wfmm pecies of, 475 ;

Tortle-lov, coving of the, 7.
Tl B o bt b of species

usage in 2, lx.';}
civlaed ations, 145, onthearigia
of counting, 144; of
savages, 1455 on mmhhneu, of
the mental chatsctrs i
races of man, 1

Type of tracture, ot 104
Typhaus, stridulating organs of, 301 ;
stridulation of, 503,

astiod, 462.
Twins tendecy to. produce, Bere-
Tvll‘:';mpnﬂm of the sexes in the,

Uu.nm....otpm..n'mozn.
Juence of, on the races of

ux-m, reversion in

38, 43; double, th. -:lnh T
bl o

genitors of man, LA

v.

characte

Variation, e ot 37 come
45; in man, 146; anal
u-blvu in plumage of

Variations, s

Varieties, ‘absence of, between two
i, ¢ evidence of their distinct-

Vlrlny. n objct In atare, 498,
Variola, commanicable between
o the lower saimals 7.
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Vauréal, human bones from, 23. and 560 on thie in-
ekl monogamens hatiteof 391, | cressed cruail diflereace. of the
Veitch, Mr, on the aversion sexesin man with race developmes..,
Japanese ludies to 38 308, on he bliquity ofthe eye i
engeance, instinct of, 113. the Chineso and Japanese, 575.
Venus of,387. | Veice in mammals, 5257 in monkeys
= e
rm 2. i verte
arventa, X of | Von Baer, i)
‘numerous males by the female of | _in the organio scale,
an Australian 2. Valpian, Prof, on the resembl
Vertebre, caudal, number of, in the man and of
‘macaques and 587 the higher apes, 6.
pnkey, parly Imbedied i th | Valtures selectcaf » mate by the
body, 50, fomale, 416; colours of 498.
i e oo
of, 1613 .-‘idl‘ﬁlvnluhﬂr- .
587,
Verioula prostatica, the homologue of -]
vxﬁhl’."‘,l
n the apebtows,
vid don
is, 21

Villerme, M., on the influence of
plmy ‘wpon stature, 81.
of male

npdn- m;m-wp«
Viper, of the sexes in the,
Virey, on the number of species of
vx:‘-:":mn\l social only, 116
gradual ttion of, 13

Viscera, ‘yu.:.-n,w.
Viacovich, Pro., on the ischio-pubic

aist, propartions of, in soldiers and
sailors, 32, i

'nitz, Prof,, on

e of aao, 1783 ou 1he Tabilly
of negroes fovers after
residence in climate, 194;
on the colour of infants,
558; on the lessness of

fondness

~the dipters, 280,
Wallac, Dr.'A, on the prebenele

:ku.ugx‘ o the i
mith, 2317 on brosding Leys-
dopters, &5
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WATERIOUSE.

p e in but
314 ea wriablity fo the Papl:
liouidae, 320; on male and.
buttrties inhabiting et s
ions, 321 ; on the protective pature
o b dull calor female but-

b Ll
display of plumay

ur"n.!un.., a"‘...’...mu.u

405 the in-

ts

Tarblers, sapek,uidifention of 454
Woalanmyecuisotibp saduiler 08
Waiaglon R, en-the habte of the
sicklebacks, 331, 345 ¢
coloura” of 'the
mm--mk during the

Wart-hog, tusks and pldll(ﬂm 518,
short-sighted,

e
male
g

Waterhen, 360.
Waterhouse, C. 0., on blind bestles,
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WATER-OUZEL. WESTWOCD. 691
Water-ouzel, 455; autuma song of | 409 on starlings and, i
et (S| e ey

Waterton, C., on the Bell-bird, 389 ;

on the of & Canada goose
with a o gander, 414; on
. 0.

Wattles, to male
birds ﬁ‘hlln‘,
Waale, J. i, 00 o South African

caterpl
Wealthy o of, 134,

Weapons, used by man, 48; employ
by monhyi.:’l ; offensive, eren
2107 of mamimls, 501 o .
Wearessbinds, mm-. of the wings
‘assemblies of, 405.

of
s o blrd-, o25:
::.nd ;;Pm n{ ¢ the

p! nl

w;:::h, 300'; on :%sj.a
ikl o0y “&'» ; m‘}"ﬁi
"“'e..ﬂ."", e ity 401 on the
Gadingof pew maits
e saring, 408 o the
on
po e remising upiired,

yortions of the body fa the sexes of
Sifereat race of msa, 550,

Weismann, Prof., of 3
312,

193,

Waaising onthesiekdslaion of male
of Theridion, 273; on the stridu-
stridulation of beetlos, 502 ;
on the striduiation of Omaloptia
005 om he eideiag

organs of the Coleo
Pﬂﬂ luced twm

on sounds
W-uen,!.l..nn-uhnhu
76; on the prevalence of certain

forms of

Westwood, J. 0., on the classification
of the I 148 on the
Colieldu and jona
[ymenopterous te a
selentary male, 221; on the pro-

ortions of the sz ln 1._.“
on the
s e g

a the tusesof the Agrionidm, 390,
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INDEX.

WOODPECKERS.

on the pagaasity of the male of 8
Tenthredine, 201; on

puguacity of the male stag-
beetle, 5007 on Bledius faurss and

; on lamellicorn
eelen 3013 e the caloration of
Whale, Bprm-, Sattles of mle 500
Whalennakedzem of, 5.
Whately, Archb., :ﬂl‘l not.
o A sl o onte s 58
civilisation of man, 1:

Whiskers, in monkeys, 150,

White, F. B., noise produced by Hylo-
phila, 308,

——, Gilbert, on the proportion of
the sexes in the partridge

Wi uu-. a k‘xnl.l orpament in
ot e sl o
Habiting snowy coun
White-throat, ai el lovexdunanof the
380,

lows and_ widowers, mortality of,

‘Wigeon, pairing with a_ pintail duck,
41

Wilckens, Dr., on the modification of
domestic animals o mountainous

compressing the skull, 564,

Wﬂmuﬁh Llumnuu

271 play of, ia. the swnctebsy of

change of eolour of mam-
mals in, 543,

Witcheraft, 96.

Wives, traces of the forible capture

W, wister change o the 42,
Wolf, on the variability of the vis-
cera o m

Wombat, black varieties of the, 536,
Women Uistinguished from men e
le monkeys, 8;
el i o of, fof
beauty, 397 ; effects of selecti
of, with difierent
standards of beauty, 584; practice
of capturing, 589, 592; ‘arly be-
s and slavery of, 593 free-
dom_of selecton by, insavage
tribes, 501
Wander, e S S by ani-
s, 71

an'er. Mr, on sesual poculssties

—— T. W., on the colouring of the
arange-tip butterfly, 313; on_the
hb.u of the Saturniide, 315;

3573 on
the habits of Menura Alberts,
on Totrao cupido, 371; on. the 4.._
phy of plumage by mal
h-nt,

Pheasant
ocellated -pm- of u..

oA!"lh‘: feme .
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