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POSTSCRIPT.

7-289.—1I have fallen into a serious and

Vor. L, pp.
unfortunate error, in relation to the sexual differences of
animals, in attempting to explain what seemed to me a
singular coincidence in the late period of life at which
the necessary variations have arisen in many cases, and
the late period at which sexual selection acts. The ex-
planation given is wholly erroneous, as I have discovered
by working out anl illustration in figures. Moreover, the
supposed coincidence of period is far from general, and
is not remarkable; for, as I have elsewhere attempted
to show, variations arising early in life have often been
accumulated through sexual selection, being then com-
monly transmitted to both sexes. On the other hand,
variations arising late in life cannot fail to coincide ap-
proximately in period with that of the process of sexual

selection.
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SEXUAL SELECTION.

CHAPTER XII.

SEcoNpARY SEXUAL CHARACTERS OF FISHES, AnmpHIBI-
ANS, AND REPTILES.

Frsnes: Courtship and Battles of the Males.—Larger Size of the Females.—
Males, Bright Colors and Ornamental Appendages; other Strange
Characters.—Colors and Appendages acquired by the Males during the
Breoding-season alone.—Fishes with both Sexes brilliantly colored.—
Protective Colors.—The less Conspicuous Colors of the Female cannot
6 accounted for on the Principle of Protection.—Malo Fishes building
Nests, and taking Charge of the Ova and Young Differ-
‘ences in Structure and Color between the Sexes.—Vocal Organs. Rse-
rrzes: Chelonians,—Crocodiles,—Snakes, Colors in some Cases pro-
tective.—Lizards, Battles of.—Ornamental Appendages.—Strange Dif-
forences in Structure between the Sexes.—Colors.—Sexual Differences
almost as great as with Birds.

B

W have now arrived at the great sub-kingdom of the
Vertebrata, and will commence with the lowest class,
namely, Fishes. The males of Plagiostomous fishes
(sharks, rays) and of Chimzroid fishes are provided with
claspers which serve to retain the female, like the various
structures possessed by so many of the lower animals.
Besides the claspers, the males of many rays have clus-
ters of strong sharp spines on their heads, and several
rows along “the upper outer surface of their pectoral
fins.” These are present in the males of some species,
which have the other parts of their bodies smooth. They

20
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=

are only temporarily developed during the br
son; and Dr. Gunther suspects that they are brought into
action as prehensile organs by the doubling lﬂ\Vald and
downward of the two ides of the body. It is a remark-
able fact that the females and not the males of some spe-
cies, as of Raia clavata, have their backs studded with
large hook-formed spines.

Owing to the element which fishes inhabit, little is
Kknown about their courtship, and not much about their
Dbattles. The male stickleback (Gasterosteus leiurus) has
Jeen described as “mad with delight” when the female
comes out of her hiding-place and surveys the nest which
he has made for her. “He darts round her in every
direction, then to his accumulated materials for the nest,
then back again in an instant; and as she does not ad-
vance he endeavors to push her with his snout, and then
tries to pull her by the tail and side-spine to the nest.”*
The males are said to be polygamists;* they are extraor-
dinarily hold and pugnacious, while “the females are
quite pacific.” Their battles are at times desperate ; “for
these puny combatants fasten tight on each other for sev-
eral seconds, tumbling over and over again, ufitil their
strength appears completely exhausted.” With the
yough-tailed stickleback (G- trachurus) the males while
fighting swim round and round each other, biting and en-
deavoring to pierce each other with their raised lateral
spines. The same writer adds:* “ The bite of these little
furies is very severe. They also use their lateral spines

1 Yarrell, ‘Hist. of British Fishes,’ vol. ii. 1836, pp. 417, 425, 436.
Dr. Giinther informs me that the spines in R. clavata are peculiar to the
female.

2 See Mr. R. Warington's interesting articles in ‘ Annals and Mag. of
Nat. Hist.’ Oct. 1852 and Nov. 1855.

s Noel Humphreys, ‘ River Gardens, 1857.

4 Loudon's * Mag. of Natural History,’ vol. iii. 180, p. 851
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with such fatal effect, that I have seen one during a bat-
tle absolutely rip his opponent quite open, so that he sank
to the bottom and died.”” When a fish is conquered, “his
gallant bearing forsakes him ; his gay colors fade away;
and he hides his disgrace among his peaceable compan-
jons, but is for some time the constant object of his con-
queror’s persecution.”

The male salmon is as pugnacious as the little stickle-
back; and so is the male trout, as T hear from Dr. Giin-
ther. M. Shaw saw a violent contest between two male
salmons which lasted the whole day ; and Mr. R. Buist,
Superintendent of Fisheries, informs me that he has often
watched from the bridge at Perth the males driving
away their rivals while the females were spawning. The
males “are constantly fighting and tearing each other on
the spawning-beds, and many so injure each other as to
cause the death of numbers, many being seen swimming
near the banks of fHe river in a state of exhaustion, and
apparently in a dying state.”® The keeper of the Stor-
montfield breeding-ponds visited, as Mr. Buist informs me,
in June, 1868, the northern Tyne, and found about 300
dead salmon, all of which with one exception were males ;
and he was convinced that they had lost their lives by
fighting. 5

The most curious point about the male salmon is that
during the breeding-season, besides a slight change in
color, “ the lower jaw elongates, and a cartilaginous pro-
jection turns upward from the point, which, when the
jaws are closed, occupies a deep cavity between ¢ the in-
termaxillary bones of the upper jaw.”® (Figs. 26 and

5 (The Ficld, June 29, 1867. For Mr. Shaw’s statement, see ‘Edin-
burgh Review,’ 1843, Another experienced observer (Scrope’s ‘ Days of
Salmon Fishing,’ p. 60) remarks that the male would, if he could, keep,
like the stag, all other males away.

& Yarrell,  History of British Fishes,’ vol. il. 1636, p. 10,
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27.) In our salmon this change of structure lasts only
Quring the breeding-season; but in the Salmo lycaodon
of Northwestern America the change, as Mr J. K. Lord”

Fra. 26.—Head of male of common salmon (Swmo salar) duting the breeding-
season.

[This drawing, as well as all the others in the present chapter, have been ex-
ccated by the well-known artist, Mr. G. Ford, under the kind superintendence
of Dr. Giinther, from specimens in the British Museam].

% ¢The Naturalist in Vancouver's Island, vol. i. 1866, p. 54.
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believes, is permanent and best marked in the older males
which have previously ascended the rivers. In these old
males the jaws become developed into immense hook-lik

Fiq. 27.—Head of female salmon,

projections, and the teeth grow mto regular fangs, often
more than half an inch-in length. With the European
salmon, according to Mr. Lloyd,® the temporary hook-like
structure serves to strengthen and protect the jaws, when

8 Scandinavian Adventures,’ vol. i. 1854, pp. 101, 104,
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one male charges another with wonderful violence ; but
the greatly developed teeth of the male American salmon
may be compared with the tusks of many male mammals,
and they indicate an offensive rather than a protective
purpose.

The salmon is not the only fish in which the teeth
differ in the two sexes. Thisis the case with many rays.
In the thornback (Raia clavata) the adult malehas sharp,
pointed teeth, dirccted backward, while those of the fe-
male are broad and flat, forming a pavement; so that
these teeth differ in the two sexes of the same species
more than is usual in distinct genera of the same family.
The teeth of the male become sharp only when he is
adult: while young they are broad and flat like those of
the female. As so frequently occurs with secondary sex-
nal characters, both sexes of some species of rays, for in-
stance R. batis, possess, when adult, sharp, pointed teeth;
and here a character, proper to and primarily gained by
the male, appears to have been transmitted to the off-
spring of both sexes. The teeth are likeivise pointed in
both sexes of R. maculata, but only when completely
adult; the males acquiring them at an earlier age than the
females. We shall hereafter meet with analogous cases
with certain birds, in which the male acquires the plu-
mage common to both adult sexes, at a somewhat earlier
age than the female. With other species of rays the
males even when old never possess sharp teeth, and con-
sequently both sexes when adult are provided with broad,
flat teeth, like those of the young, and of the mature fe-
males of the above-mentioned species.” As the rays are
Dold, strong, and voracious fishes, we may suspect that the
males require their sharp teeth for fighting with their
rivals; but as they possess many parts modified and

9See Yarrell's account of the Rays in his ¢ Hist. of British Fishes,”
vol. ii. 1886, p. 416, with an excellent figure, and pp. 422, 482.
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adapted for the prehension of the female, it is possible
that their teeth may be used for this purpose.

In regard to size, M. Carbonnier * maintains that with
almost all fishes the female is larger than the male; and
Dr. Giinther does not know of a single instance in which
the male is actually larger than the female. With some
Cyprinodonts the male is not even half as large as the
female. As with many kinds of fishes, the males habitu-
ally fight together ; it is surprising that they have not
generally become through the effects of sexual selection
larger and stronger than the females. The males suffer
from their small size, for according to M. Carbonnier they
are liable to be devoured by the females of their own spe-
cies when carnivorous, and no doubt by other species.
Increased size must be in some manner of more impor-
tance to the females, than strength and size are to the
males for fighting with other males; and this perhaps is
to allow of the ploduchon of a vast number of ova.

In many species the male alone is ornamented with
bright colors; or these are much brighter in the_male
than in the female. The male, also, is sometimes provided
with appendages which appear to be of nomore use to him
for the ordinary purposes of life than are the tail-feathers
to the peacock. T am indebted for most of the following
facts to the great kindness of Dr. Giinther. There is rea-
son to suspect that many tropical fishes differ sexually in
color and structure; and there are some striking ca
with our British fishes. The male Callionymus lyra has
been called the gemmeous dragonet “from its brilliant,
gem-like colors.” When freshly taken from the sea the
body is yellow of various shades, striped and spotted with
vivid blue on the head; the dorsal fins are pale brown
with dark longitudinal bands; the ventral, caudal, and
anal fins being bluish-black. The female, or sordid drag-

es

10 As quoted in ¢ The Farmer,’ 1868, p. 369.
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onet, was considered by Linnzus and by ma‘ny subse-
quent naturalists as a distinet species; it is of a dingy «

Fre. 28.—Callionymus lyra. Upper figure, male; lower figure, female.

reddish-brown, with the dorsal fin brown and the other
fins white. The sexes differ also in the proportional size
of the head and mouth, and in the position of the eyes;™
but the most striking difference is the extraordinary elon-
gation in the male (Fig. 28) of the dorsal fin. The young
males resemble, in structure and color, the adult females.
Throughout the genus Callionymus,” the male is gener-

11 T have drawn up this description from Yarrell's ‘British Fishes,
vol. i. 1836, pp. 261, 266.

12 < Catalogue of Acanth, Fishes in the British Museum, by Dr.
Giinther, 1861, pp. 138-151.
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ally much more brightly spotted than the female, and in
several species, not only the dorsal, but the anal fin of the
male, is much elongated.

The male of the Cottus scorpius, or sea-scorpion, is
more slender and smaller than the female. There is also
a great difference in color between them. It is difficult,
as Mr. Lloyd * remarks, “for any one, who has not seen
this fish during the spawning-season, when its hues are
brightest, to conceive the admixture of brilliant colors
with which it, in other respects so ill-favored, is at that
time adorned.” Both sexes of the Labrus mixtus, al-
though very different in color, are beautiful ; the male
being orange with bright-blue stripes, and the female
bright-red with some black spots on the back.

In the very distinct family of the Cyprinodontide—
inhabitants of the fresh waters of foreign lands—the sexes
sometimes differ much'in various characters. In the male
of the Mollienesia petenensis,™ the dorsal fin is greatly
developed, and is marked with a row of large, round, ocel-
lated, bright-colored spots; while the same fin in the fe-
male is smaller, of a different shape, and marked only with
irregularly-curved brown spots. In the male the basal
margin of the anal fin is also a little produced and dark-
colored. In the male of an allied form, the Xiphophorus
Hellerii (Fig. 29), the inferior margin of the anal fin is
developed into a long filament, which is striped, as T hear
from Dr. Ginther, with bright colors. This filament does
not contain any muscles, and apparently cannot be of any
direct use to the fish. As in the case of the Callionymus,
the'males while young resemble in color and structure the
adult females. Sexual differences such as these may he

18 ¢ Game Birds of Sweden, etc., 1867, p. 466.
14 With respect to this and the following species I am indebted to Dr.
Ginther for information; see also his paper on the Fishes of Central
America, in “Transact. Zoolog. Soc.’ vol. vi. 1868, p. 4
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strictly compared with those which are so frequent with

gallinaceous birds."

Fia. 20.—Xiphophorus Hellerii. Upper figure, male; lower figure, female.

In a siluroid fish, inhabiting the fresh waters of South
America, namely the Plecostomus barbatus** (Fig. 30),
the male has its mouth and interoperculum fringed with a
beard of stiff hairs, of which the female shows hardly a
trace. These hairs are of the nature of scales. In another
species of the same genus, soft flexible tentacles project
from the front part of the head of the male, which are
absent in the female. These tentacles are prolongations
of the true skin, and therefore are not homologous with
the stiff hairs of the former species; but it can hardly be
doubted that hoth serve the same purpose. What this
purpose may be it is difficult to conjecture; ornament
does not here seem probable, but we can hardly suppose

15 Dr, Giinther makes this remark: ¢ Catalogue of Fishes in the Brit-
ish Museum,’ vol. iii. 1861, p. 141.
16 See Dr. Giinither on this genus, in *Proc. Zoolog. Soc.’ 1868, p. 232,
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Fro. 80.—Plecostomus barbatus. Upper figure, head of male; lower figure, female.

© The Complete Work of Charles Darwin Online



12 SEXUAL SELECTION. [Pagr IL.

that stiff hairs and flexible filaments can be useful in any
ordinary way to the males alone. The Monacanthus
seopas, which was shown to me in the British Museum by
Dr. Giinther, presents a nearly analogous case. The male
has a cluster of stiff, straight spines, like those of a comb,
on the sides of the tail; and these in a specimen six inches
long were nearly an inch and a half in length; the female
has on the same place a cluster of bristles, which may be
compared with those of a tooth-brush. In another species,
the M. peronii, the male has a brush'like that possessed
by the female of the last species, while the sides of the
tail in the female are smooth. In some other species the
same part of the tail can be perceived to be a little rough-
ened in the male and perfectly smooth in the female; and
lastly, in others, both sexes have smooth sides. In that
strange monster, the Climara monstrosa, the male has a
hook-shaped bone on the top of the head, directed for-
ward, with its rounded end covered with sharp spines; in
the female © this crown is altogether absent,” but what its
use may be is utterly unknown."”

The structures as yet referred to are permanent in the
male after he has arrived at maturity; but with some
Blennies and in another allied genus ** a crest is developed
on the head of the male only during the breeding-season,
and their bodies at the same time become more brightly-
colored. There can be little doubt that this crest serves
as a temporary sexual ornament, for the female does not
exhibit a trace of it. In other species of the same genus
both sexes possess a crest, and in at least one species
neither sex is thus provided. In this case and in that of
the Monacanthus, we have good instances to how great
an extent the sexual characters of closely-allied forms may.

R, Buckland, in ‘Land and Water, July, 1868, p. 877, with a

figure.
18 Dr. Giinther, ¢ Catalogue of Fishes, vol. iii. pp. 221, 240.
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differ. In many of the Chromid, for instance, in Geo-
phagus and especially in Cichla, the males, as T hear from
Prof. Agassiz,® have a conspicuous protuberance on the
forehead, which is wholly wanting in the females and in
the young males. Prof Agassiz adds: “T have often
observed these fishes at the time of spawning when the
protuberance is largest, and at other seasons when it is
totally wanting and the two sexes show no difference
whatever in the outline of the profile of the head. I never
could ascertain that it subserves any special function, and
the Indians on the Amazons know nothing about its use.”
These protuberances in their periodical appearance resem-
ble the fleshy caruncles on the heads of certain birds;
but whether they serve as ornaments must remain at
present doubtful.

The males of those fishes, which differ permanently in
color from the females, often become more brilliant, as T
hear from Prof. Agassiz and Dr. Giinther, during the
breeding-season. This is likewise the case with a multi-
tude of fishes, the sexes of which at all other seasons of
the year are identical in color. The tench, roach, and
perch, may be given as instances. The male salmon at
this season is “marked on the cheeks with orange-colored
stripes, which gave it the appearance of a Labrus, and
the body partakes of a golden-orange tinge. The females
are dark in color, and are commonly called blackfish.”*
An analogous and even greater change takes place with
the Salmo eriox, or bull-trout ; the males of the char (S.
umbla) are likewise at this season rather brighter in
color than the females.” The colors of the pike (Hsox re-

13 8ee also ‘A Journey in Brazil, by Prof. and Mr:
P. 220.

# Yarrell, British Fishes,” vol. ii. 1836, pp. 10, 12, 35.

21 W. Thompson, in * Annals and Mag, of Nat. History,’ vol. vi. 1841,
p. 440.

7, 1868,
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ticulatus), of the United States, especially of the male,
become, during the breeding-season, exceedingly intense,
brilliant, and iridescent.”” Another striking instance out
of many is afforded by the male stickleback (Gasterosteus
Teiurus), which is described by Mr. Warington,™ as being
then “ beautiful beyond deseription.” The back and eyes
of the female are simply brown, and the belly white. The
eyes of the male, on the other hand, are “of the most
splendid green, having a metallic lustre like the green
feathers of some humming-birds. The throat and belly
are of a bright crimson, the back of an ashy-green, and
the whole fish appears as though it were somewhat trans-
lucent, and glowed with an internal incandescence.”
After the breeding-season these colors all change, the
throat and belly become of a paler red, the back more
green, and the glowing tints subside.

That with fishes there exists some close relation be-
tween their colors and their sexual functions we can clearly
see—firstly, from the adult males of certain species being
differently colored from the females, and often much more
Drilliantly; secondly, from the same males, while im-
mature, resembling the mature females; and, lastly, from
the males, even of those species which at all other times
of the year are identical in color with the females, often
acquiring Drilliant tints during the spawning-season. We
know that the males are ardent in their courtship, and
sometimes fight desperately together. If we may assume
that the females have the power of exerting a choice and
of selecting the more highly-ornamented males, all the
above facts become intelligible through the principle of
sexual selection. On the other hand, if the females ha-
Dbitually deposited and left their ova to be fertilized by the
first male which chanced to approach, this fact would be

% ¢The American Agriculturist,” 1868, p. 100.
3 ¢ Armals and Mag. of Nat. Hist. Oct. 1852,
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fatal to the efficiency of sexual selection; for there could
be no choice of a partner. But, as far as is known, the
female never willingly spawns except in the close presence
of a male, and the male never fertilizes the ova except in
the close presence of a female, Tt is obviously difficult to
obtain direct evidence with respect to female fishes select-
ing their partners. An excellent observer, who carefully
watched the spawning of minnows (Cyprinus phowinus),
remarks that owing to the males, which were ten times as
numerous as the females, crowding closely round them, he
could “speak only doubtfully on their operations. When
a female came among a number of males they immediately
pursued her; if she was not ready for shedding her spawn,
she made a precipitate retreat; but if she was ready, she
came boldly in among them, and was immediately pressed
closely by a male on each side; and when they had been
in that situation a short time, were superseded by other
two, who wedged themselves in between them and the
female, who appeared to treat all her lovers with the same
kindness.” Notwitk ding this last statement, I can-
not, from the several previous considerations, give up the
belief that the males which are the most attractive to the
females, from their brighter colors or other ornaments,
are commonly preferred by them; and that the males have
thus been rendered more beautiful in the course of ages.
‘We have next to inquire whether this view can be ex-
tended, through the law of the equal transmission of char-
acters to both sexes, to those groups in which the males
and females are brilliant in the same or nearly the same
degree and manner. In such a genus as Labrus, which
includes some of the most splendid fishes in the world, for
instance, the Peacock Labrus (Z. pavo), described,* with

24 Loudon's * Mag. of Nat. Hist.’ vol. v. 1832, p. 631
 Bory de Saint-Vincent, in ‘ Dict. Class. d'Hist. Nat. tom, ix. 1826,
p. 151
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pardonable exaggeration, as formed of polished scales of
gold encrusting lapisazuli, rubies, sapphires, emeralds,
and amethysts, we may, with much probability, accept
this belief; for we have seen that the sexes in at least one
spocies differ greatly in color. With some fishes, as with
many of the lowest animals, splendid colors may be the
direct result of the nature of their tissues, and of the sur-
rounding conditions, without any aid from selection. The
gold-fish (Cyprinus auratus), judging from the analogy
of the golden variety of the common carp, is, perhaps, a
case in point, as it may owe its splendid colors to a single
abrupt variation, due to the conditions to which this fish
has been subjected under confinement. It is, however,
more probable that these colors have been intensified
¢hrough artificial selcction, as this species has been care-
fully bred in China from a remote period.* Under nat-
ural conditions it does not seem probable that beings so
highly organized as fishes, and which live under such com-
plex relations, should become brilliantly colored without
suffering some evil, or receiving some benefit, from so
great a change, and consequently without the intervention
of natural selection.

What, then, must we conclude in regard to the many
fishes, both sexes of which are splendidly colored ? Mr.
Wallace ™ believes that the species which frequent Teefs,

2 Owing to some remarks on this subject, made in my work ¢ On the
Variation of Animals under Domestication,’ Mr. W. F. Mayers (* Chinese
Notes and Queries; Aug. 1868, p. 128) has searched the ancient Chinese
encycloprdins. e finds that gold-fish were first veared in confinement
during the Sung Dynasty, which commenced 4. v. 960. In the year 1120
these fishes abounded. In another place it is said that since the year
1548 there has been “produced at Hang-Chow a variety called the fire-
fish, from its intensely red color. Tt is universally admired, and there is
not & household where it is not cultivated, in rivalry as o ifs color, and.
as a source of profit.”
#1 ¢ Westminster Review, July, 1867, p. 7.
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where corals and other brightly-colored organisms abound,
are brightly colored in order to escape detection by their
enemies ; but according to my recollection they were thus
rendered highly conspicuous. In the fresh-waters of the
Tropics there are no brilliantly-colored corals or other or-
ganisms for the fishes to resemble; yet many species in
the Amazons are beautifully colored, and many of the car-
nivorous Cyprinide in India are ornamented with  bright
longitudinal lines of various tints.” ** Mr. McClelland, in
describing these fishes goes so far as to suppose that the
peculiar brilliancy of their colors” serves as “a better
mark for king-fishers, terns, and other birds which are
destined to keep the number of these fishes in check;”
but at the present day fey naturalists will admit that any
animal has been made conspicuous as an aid to its own
destruction. Tt is possible that certain fishes may have
been rendered conspicuous in order to warn birds and
beasts of prey (as explained when treating of caterpillars)
that they were unpalatable; but it is not, I believe,
known that any fish, at least any fresh-water fish, is re-
jected from heing distasteful to fish-devouring animals.
On the whole, the most probable view in regard to the
fishes, of which both sexes are brilliantly colored, is that
their colors have been acquired by the males as a sexual
ornament, and have been transferred in an equal or nearly
equal degree to the other sex.

‘We have now to consider whether, when the male dif-
fers in a marked manner from the female in color or in
other ornaments, he alone has been modified, with the
variations inherited only by his male offspring; or whether
the female has been specially modified and rendered incon-
spicuous for the sake of protection, such modifications be-
ing inherited only by the females. It is impossible to

28 4 Indian Cyprinide,” by Mr. J. McClelland, ‘ Asiatic Researches,’
vol. xix. part ii. 1839, p. 230.
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doubt that color has been acguired by many fishes as a
protection: no one can behold the speckled upper surface
of a flounder, and overlook its resemblance to the sandy
bed of the sea on which it livi One of the most striking
instances ever recorded of an ‘animal gaining protection
by its color (as far as can be judged in preserved speci-
mens) and by its form, is that given by Dr. Giinther* of
a pipe-fish, which, with its reddish streaming filaments, is
hardly distinguishable from the d to which it
clings with its prehensile tail. But the question now
under consideration is, whether the females alone have
been modified for this object. Fishes offer valuable evi-
dence on this head. We can see that one sex will not be
modified through natural selection for the sake of protec-
tion more than the other, supposing both to vary, unless
one sex is exposed for a longer period to danger, or has
less power of escaping from such danger than the other
sex; and it does not appear that with fishes the sexes
differ in these respects. As far as there is any difference,
the males, from being generally of smaller size, and from
wandering more about, are exposed to greater danger
than the females; and yet, when the sexes differ, the
males are almost always the most conspicuously colored.
The ova are fertilized immediately after being deposited,
and when this process lasts for several days, as in the case
of the salmon,” the female, during the whole time, is at-
tended by the male. After the ova are fertilized they are,
in most cases, left unprotected by both parents, so that
the males and females, as far as oviposition is concerned,
are equally exposed to danger, and both are equally im-
portant for the production of fertile ova; consequently
the more or less brightly-colored individuals of either sex
would be equally liable to be destroyed or preserved, and

# “Proc. Zoolog. Soc.’ 1865, p. 827, pls. xiv., xv.
 Yarrell, Bri 1
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both would have an equal influence on the colors of their
offspring or the race.

Certain fishes, belonging to several families, make
nests ; and some of these fishes take care of their young
when hatched. Both sexes of the brightly-colored Creni-
labrus massa and melops work together in building their
nests with sea-weed, shells, etc.” But the males of cer-
tain fishes do all the work, and afterward take exclusive
charge of the young. This is the case with the dull-col-
ored gobies,” in which the sexes are not known to differ
m color, and likewise with the sticklebacks (Gasterosteus),
in which the males become brilliantly colored during the
spawning-season. The male of the smooth-tailed stickle-
back (G- leiurus) performs during a long time the duties
of a nurse with exemplary care and vigilance, and is con-
tinually employed in gently leading back the young to
the nest when they stray too far. He courageously drives
away all enemies, including the females of his own spe-
cies. It would indeed be no small relief to the male if
the female, after depositing her eggs, were immediately
devoured by some enemy, for he is forced incessantly to
drive her from the nest.*

The males of certain other fishes inhabiting South
America and Ceylon, and belonging to two distinct or-
ders, have the extraordinary habit of hatching the eggs
laid by the females within their mouths or branchial cavi-
ties.® With the Amazonian species which follow this
habit, the males, as I am informed by the kindness of

31 According to the observations of M. Gerbe; see Giinther’s ¢ Record
of Zoolog. Literature,’ 1865, p. 194.

32 Cuvier, ‘ Régne Animal,’ vol . 242,

3 See Mr. Warington’s most interesting dcscr\pur)u of the habits of
the Gasterosteus leiurus, in * Annals and Mag. of Nat. Hist. Nov. 1855.

@ Prof. Wyman, in ‘Proc. Boston Soc. of Nat. Hist.” Sept. 15, 1857.
Also, W. Turner, in * Journal of Anatomy and Phys.’ Nov. 1, 1866, p. 78
Dr. Giinther has likewise described other cases.
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Prof. Agassiz, “not only are generally brighter than the
females, but the difference is greater at the spawning-sea-
son than at any other time.” The species of Geophagus
act in the same manner ; and in this genus, a conspicuous
protuberance becomes developed on the forehead of the
males during the breeding-season. With the various spe-
cies of Chromids, as Prof. Agassiz likewise informs me,
sexual differences in color may be observed, «whether
they lay their eggs in the water among aquatic plants, or
deposit them in holes, leaying them to come out without
further care, or build shallow nests in the rivermud, over
which they sit, as our Promotis does. Tt ought also to be
observed that these sitters are among the brightest spe-
cies 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 sits on the eggs is
not known. It is, however, manifest that the fact of the
eggs heing protected or unprotected, has had little or no
influence on the differences in color between the sexes.
Tt 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-colored males would be far
more influential on the character of the race, than the de-
struction of the brighter-colored females; for the death
of the male during the period of incubation or nursing
would entail the death of the young, so that these could
not inherit his peculiarities; yet, in many of these very cases
the males are more conspicuously colored than the females.

In most of the Lophobranchii (Pipe-fish, Hippocampi,
etc.) the males have either marsupial sacks or hemispheri-
cal depressions on the abdomen, in which the ova laid by
the female are hatched. The males also show great at-
tachment to their young.” The sexes do not commonly

55 Yarrell, ‘Hist. of British Fishes,” vol. ii. 1836, pp. 829, 838.
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differ much in color; but Dr. Giinther believes that the
male Hippocampi are rather brighter than the females,
The genus Solenostoma, however, offers a very curious ex-
ceptional case,” for the female is much more vividly col-
ored and spotted than the male, and she alone has a mar-
supial sack and hatches the eggs; so that the female of
Solenostoma differs from all the other Lophobranchii in
this latter respect, and from almost all other fishes, in
Deing more brightly colored than the male. It is improb-
able that this kable double inversion of ct
in the female should be an accidental coincidence. As the
males of several fishes which take exclusive charge of the
eggs and young are more brightly colored than the fe-
males, and as here the female Solenostoma takes the same
charge and is brighter than the male, it might be argued
that the conspicuous colors of the sex which is the most
important of the two for the welfare of the offspring must
serve, in some manner, as a protection. But from the
multitude of fishes, the males of which are either perma-
nently or periodically brighter than the females, but
whose life is not at all more important than that of the
female for the welfare of the species, this view can hardly
be maintained. When we treat of birds we shall meet
with analogous cases in which there has been a complete
inversion of the usual attributes of the two sexes, and we
shall then give what appears to be the probable explana-
tion, namely, that the males have selected the more at-
tractive females, instead of the latter having selected, in
accordance with the usual rule throughout the animal
kingdom, the more attractive males.

On the whole, we may conclude that, with most fishes,
in which the sexes differ in color or in other ornamental

3 Dr. Giinther, since publishing an account of this species in ‘ The
Fishes of Zanzibar,’ by Colonel Playfair, 1866, p. 137, has reéxamined
the specimens, and has given me the above information.
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characters, the males originally varied, with their varia-
tions transmitted to the same sex, and accumulated
through sexual selection by attracting or exciting the fe-
males. In many cases, however, such characters have
been transferred, either partially or completely, to the
females. In other cases, again, both sexes have been col-
ored alike for the sake of protection; but in no instance
does it appear that the female alone has had her colors or
other characters specially modified for this purpose.

The last point which need be noticed is that in many
parts of the world fishes are known to make peculiar
noises, which are described in some cases as being musi-
cal. Very little has been ascertained with respect to the
means by which such sounds are produced, and even less
about their purpose. The drumming of the Umbrinas in
the European seas is said to be audible from a depth of
twenty fathoms. The fishermen of Rochelle assert “ that
the males alone make the noise during the spawning-time;
and that it is possible, by imitating it, to take them with-
out bait.”* If this statement is trustworthy, we have an
instance in this, the lowest class of the Vertebrata, of
what we shall find prevailing throughout the other verte-
brate classes, and which prevails, as we have already seen,
with insects and spiders ; namely, that vocal and instru-
mental sounds so commonly serve as a love-call or as a
love-charm, that the power of producing them was proba-
Dly first developed in comnection with the propagation of
the species.

AMPHIBIANS.

Urodela.—First for the tailed amphibians. The sexes
of salamanders or newts often differ much both in color
and structure. In some species prehensile claws are de-
veloped on the fore-legs of the males during the breeding-

#1 The Rev. . Kingsley, in “ Nature,’ May, 1870, p. 40.
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season; and at this season in the male Zriton palmipes
the hind-feet are provided with a swimming web, which is
almost completely absorbed during the winter; so that
their feet then resemble those of the female.*® This struct-

‘Upper figure, male during the breeding-season ; lower figure, female.

ure no doubt aids the male in his eager search and pursuit
of the female. With our common newts (Z'riton punc-
tatus and cristatus) a deep, much indented crest is devel-
oped along the back and tail of the male during the breed-
ing-season, being absorbed during the winter. It is not
furnished, as Mr. St. George Mivart informs me, with
muscles, and therefore cannot be used for locomotion.
As during the season of courtship it becomes edged with
bright colors, it serves, there can hardly be a doubt, as a
masculine ornament. In many species the body presents
strongly-contrasted though lurid tints ; and these become
more vivid during the breeding-season. The male, for
instance, of our common little newt (Z7iton punctatus) is
“Jrownish gray above, passing into yellow beneath, which

3 Bell, ¢ History of British Reptiles,” 2d edit. 1849, pp. 156-159
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in the spring becomes a rich bright orange, marked every-
where with round dark spots.” The edge of the crest
also is then tipped with bright red or violet. The female
is usually of a yellowish-brown color with scattered brown
dots; and the lower surface is often quite plain.”” The
young are obscurely tinted. The ova are fertilized during
the act of deposition and are not ly tended by
cither parent. We may therefore conclude that the males
acquired their strongly-marked colors and ornamental ap-
pendages through sexual selection; these being trans-
mitted either to the male offspring alone or to both sexes.

Anura or Batrachia.—With many frogs and toads
the colors evidently serve as a protection, such as the
bright-green tints of tree-frogs and the obscure mot-
tled shades of many terrestrial species. The most con-
spicuously-colored toad which I ever saw, namely, the
Phryniscus.nigricans,” had the whole upper surface of the
body as black as ink, with the soles of the fect and parts
of the abdomen spotted with the brightest vermilion. Tt
crawled about the bare sandy or open grassy plains of La
Plata under a scorching sun, and could not fail to catch
the eye of every passing creature. These colors may be
beneficial by making this toad known to all birds of prey
as a nauseous mouthful; for it is familiar to every one
that these animals emit a poisonous secretion, which
causes the mouth of a dog to froth, as if attacked by hy-
drophobia. T was the more struck with the conspicuous
colors of this toad, as close by I found a lizard (Proctotre-
tus multimaculatus) which, when frightened, flattened its
body, closed its eyes, and then from its mottled tints
could hardly be distinguishable from the surrounding
sand.

® Bell, ibid. pp. 146, 151.
 Zoology of the Voyage of the “Beagle,”” 1843. “ Reptiles,” by
Mr. Bell, p. 49.
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With respect to sexual differences of color, Dr. Giin-
ther knows of no striking instance with frogs or toads;
yet he can often distinguish the male from the female, by
the tints of the former being a little more intense. Nor
does Dr. Ginther know of any striking difference in
ternal structure between the sexes, excepting the promi-
nences which become developed during the breeding-sea-
son on the front-legs of the male, by which he is enabled
to hold the female. The Megalophrys montana® (Fig.
32) offers the best case of a certain amount of structural
difference between the sexes ; for in the male the tip of the
nose and the eyelids are produced into triangular flaps of
skin, and there is a little black tubercle on the back—
characters which are absent, or only feebly developed, in
the females. It is surprising that frogs and toads should
not have acquired more strongly-marked sexual differ-
ences ; for, though cold-blooded, their passions are strong.
Dr. Gitnther informs me that he has several times found
an unfortunate female toad dead and smothered from hav-
ing been so closely embraced by three or four males.

These animals, however, offer one interesting sexual
difference, namely, in the musical powers possessed by the
males; but to speak of music, when applied to the discord-
ant and overwhelming sounds emitted by male bull-frogs
and some other species, seems, according to our taste, a
singularly inappropriate expression. Nevertheless certain
frogs sing in a decidedly pleasing manner. Near Rio de
Janeiro I used often to sit in the evening to listen to a
number of little Hylw, which, perched on Blades of gras
close to the water, sent forth sweet chirping notes in ha
mony. The various sounds are emitted chiefly by the
males during the breedingseason, as in the case of the
croaking of our common frog.” In accordance with this

41 ¢The Reptiles of India,’ by Dr. A. Giinther, R:

4 Bell, *History of British Reptiles,’ 1849, p.

21

Soc. 1864, p. 413.
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fact the vocal organs of the males are more highly de-
veloped than those of the females. In some genera the
males alone are provided with sacs which open into the
Jarynx. For instance, in the edible frog (Lana esculen-
ta) ¢ the sacs are peculiar to the males, and become, when
filled with air in the act of croaking, large globular blad-

TFio. 32.—Megalophrys montana. The two lefthand fignres, the male; the two
right-hand figures, the female.

ders, standing out one on each side of the head, near the
corners of the mouth.” The croak of the male is thus
rendered exceedingly powerful; while that of the female
is only a slight groaning noise. The vocal organs differ
considerably in structure in the several genera of the
family ; and their development in all cases may be attrib-
uted to sexual selection.

REPTILES.

Chelonia.—Tortoises and turtles do mot offer well
marked sexual differences. In some species, the tail of

45 3, Bishop, in Todd’s Cyclop. of Anat. and Phys.’ vol. iv. p. 1508.
4 Bell, ibid. pp. 112-114.
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the male is longer than that of the female. In some, the
plastron or lower surface of the shell of the male is slight-
ly concave in relation to the back of the female. The
male of the mud-turtle of the United States (Chrysemys
picta) has claws on its front-feet twice as long as those
of the female; and these are used when the sexes unite.'®
With the huge tortoise of the Galapagos Islands (Zestudo
nigra) the males are said to grow to a larger size than
the females: during the pairing-season, and at no other
time, the male utters a hoarse, bellowing noise, which can
be heard at the distance of more than a hundred yards;
the female, on the other hand, never uses her voice.*

Crocodilia—The sexes apparently do mot differ in
color; nor do I know that the males fight together,
though this is probable, for some kinds make a prodi
gious display before the females. Bartram” describes the
male alligator as striving to win the female by splashing
and roaring in the midst of a lagoon, “ swollen to an ex-
tent ready to burst, with his head and tail lifted up, he
spins or twirls round on the surface of the water, like an
Indian chief rehearsing his feats of war.” During the sea-
son of love, a musky odor is emitted by the submaxillary
glands of the crocodile, and pervades their haunts.**

Ophidia.—T have little to say about Snakes. Dr.
Ginther informs me that the males are always smaller
than the females, and generally have longer and slenderer
tails ; ‘but he knows of no other difference in external
structure. In regard to color, Dr. Giinther can almost al-
ways distinguish the male from the female by his more

& Mr. G, J. Maynard, ¢ The American Naturalist,’ Dec. 1869, p. 555.

4 See my ‘Journal of Researches during the Voyage of the *Bea-
gle,”? 1845, p. 384.

47 (rayels through Carolina,” ete., 1791, p. 128.

4 Owen, ¢ Anatomy of Vertebrates,’ vol. i. 1866, p. 615.
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strongly-pronounced tints; thus the black zigzag band on
the back of the male English viper is more distinctly de-
fined than in the female, The difference is much plainer
in the Rattlesnakes of North America, the male of which,
as the keeper in the Zoological Gardens showed me, can
instantly be distinguished from the female by having more
lurid yellow about 1ts whole body. In South Africa the
Bueephalus capensis presents an analogous difference, for
the female “is never so fully variegated with yellow on
the sides, as the male.” ** The male of the Indian Dipsas
cynodon, on the other hand, is blackish-brown, with the
belly partly black, while the female is reddish or yellowish-
olive with the belly either uniform yellowish or marbled
with black. In the Zragops dispar of the same country,
the male is bright green, and the female hronze-colored.
No doubt the colors of some snakes serve as a protection,
as the green tints of tree-snakes and the various mottled
shades of the species which live in sandy places; but it is
doubtful whether the colors of many kinds, for instance
of the common English snake or viper, serve to conceal
them; and this is still more doubtful with the many for-
cign species which are colored with extreme elegance.
During the breeding-season their anal scent-glands are
in active function;® and so it is with the same glands in
lizards, and as we have seen with the submaxillary glands
of crocodiles. As the males of most animals search for
the females, these odoriferous glands probably serve to
excite or charm the female, rather than to guide her to the
spot where the male may be found.” Male snakes, though

4 Sir Andrew Smith,  Zoolog. of South Africa: Reptilia,’ 1849, pl. x.
@ Dr, A. Giinther, ‘Reptiles of British India,’ Ray Soc. 1864, pp. 804,
308,
51 Owen, ¢ Anatomy of Vertebrates,” vol. i. 1866, p. 615.
 The celebrated botanist Schleiden incidentally remarks (‘Ueber
den Darwinismus : Unsere Zeit, 1869, . 269), that Rattlesnakes use
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appearing so sluggish, are amorous; for many have been
observed crowding round the same female, and even round
the dead body of a female. They are not known to fight
together from rivalry. Their intellectual powers are high-
er than might have been anticipated. An excellent ob-
server in Ceylon, Mr. E. Layard,” saw a Cobra thrust its
head through a narrow hole and swallow a toad. *“With
this encumbrance he could not withdraw himself; finding
this, he reluctantly disgorged the precious morsel, which
began to move off; this was too much for snake philoso-
phy to bear, and the toad was again seized, and again was
the snake, after violent efforts to escape, compelled to part
with its prey. This time, however, a lesson had been
learned, and the toad was seized by one leg, withdrawn,
and then swallowed in triumph.”

Tt does not, however, follow because snakes have some
reasoning power and strong passions, that they should
likewise be endowed with sufficient taste to admire bril-
Tiant colors in their partners, so as to lead to the adorn-
ment of the species through sexual selection. Neverthe-
less, it is difficult to account in any other manner for the
extreme beauty of certain species; for instance, of the
coral-snakes of South America, which are of a rich red
with black and yellow transverse bands. T well remember
how much surprise T felt at the beauty of the first coral-
snake which I saw gliding across a path in Brazil. Snakes
colored in this peculiar manner, as Mr. Wallace states on
the authority of Dr. Giinther,” are found nowhere else in

observed that they use their rattles at this season more than at any
other.

5 “Rambles in Ceylon,” “Annals and Mag. of Nat. Hist.’ 2d series
vol. ix. 1852, p. 333.

5\ Westminster Review,’ July 1, 1867, p. 32.
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the world except in South America, and here no less than
four genera occur. One of these, Elaps, is venomous; a
second and widely-distinet genus is doubtfully venomous,
and the two others are quite harmless. The species be:
Jonging to these distinet genera inhabit the same distriets,
and are so like each other, thatno one “but a naturalist
Wwould distinguish the harmless from the poisonous kinds.”
Hence, as Mr. Wallace believes, the innocuous kinds have
probably acquired their colors as a protection, on the
principle of imitation; for they would naturally be
thought dangerous by their enemies. The cause, how-
ever, of the bright colors of the venomous Elaps remains
to be explained, and this may perhaps be sexual selection.

Lacertilia.— The males of some, probably of many
Kinds of lizards, fight together from. rivalry. Thus the
arboreal Anolis cristatellus of South America is extremely
pugnacious: “During the spring and carly patt of the
summer, two adult males rarely meet without a contest.
On first seeing one another, they nod their heads up and
down three or four times, at the same time expanding the
f1ill or pouch beneath the throat; their eyes glisten with
rage, and after waving their tails from side to side for a
fow seconds, as if to gather energy, they dart at each
other furiously, rolling over and over, and holding firmly
with their teeth. The conflict generally ends in one of the
combatants losing bis tail, which is often devoured by the
victor.” The male of this species is considerably larger
than the female;® and this, as far as Dr. Ginther has
been able to ascertain, is the general rule with lizards of
all kinds.

The sexes often differ greatly in various external char-
acters. The male of the above-mentioned Anolis is fur-

55 Mr. N. L. Austen kept these animals alive for a considerable time;
see ¢ Land and Water, July, 1867, p. 9.
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nished with a crest, which runs along the back and tail,
and can be erected at pleasure; but of this crest the female
does not exhibit a trace. In the Indian Cophotis ceylanica,
the female possesses a dorsal crest, though much less d
veloped than in the male; and so it is, as Dr, Giinther
forms me, with the females of many Iguanas, Chameleons,
and other lizards. In some species, however, the crest is
equally developed in both sexes, as in the Zguana tubercu-
lata. In the genus Sitana, the males alone are furnished
with a large throat-pouch (Fig. 33), which can be folded
up like a fan, and is colored blue, black, and red; but
these splendid colors are exhibited only during the pair-
ing-season. The female does not possess even a rudiment
of this appendage. In the Anolis cristatellus, according
to Mr. Austen, the throat-pouch, which is bright red ma
Dled with yellow, is present, though in a rudimental con-
dition, in the female. Again, in certain other lizards, both
sexes are equally well provided with throat-pouches. Here,
as in so many previous
cases, we see, with species
belonging to the same
group, the same character
confined to the males, or
more largely developed in
the males than in the fe-
males, or equally developed
in both sexes. The little
lizards of the genus Draco, Fia. @
which glide through the
air on their rib-supported
parachutes, and which in the beauty of their colors bafile
description, are furnished with skinny appendages to the
throat, “ like the wattles of gallinaceous birds.” These be-
come erected when the animal is excited. They occur in
both sexes, but are best developed in the male when ar-

n-

itana minor.
pouch expan
fherls * Reptiles of Tnin’),

© The Complete Work of Charles Darwin Online



32 SEXUAL SELECTION. [Parr IL

rived at maturity, at which age the middle appendage is
sometimes twice as long as the head. Most of the species
likewise have a low crest running along the neck; and this
is much more developed in the full-grown males than in
the females or young males.

There are other and much more remarkable differences
Detween the sexes of certain lizards. The male of Cerato-
phora aspera bears on the extremity of his snout an
appendage half as long as the head. Tt is cylindrical,
covered with scales, flexible, and apparently capable of
erection: in the female it is quite

udimental.  In a second
species of the same genus a terminal scale forms a minute
horn on the' summit of the flexible appendage; and in a
third species (C. Stoddartii, Fig. 34), the whole append-
age is converted into a horn,
which is usually of a white color,
but

sumes a purplish tint when
the animal is excited. In the
adult male of this latter species
the horn is half an inch in length,
but is of quite minute size in the
female and in the young. These
appendages, as Dr. Giinther has
remarked to me, may be com-
pared with the comb; of galli-
Haceons | birde iandllapparentit
Fio. 31,—Ceratophora Stoddartii,  SCTVE A8 ornaments.
type e mile Jover  In the genus Chamzleon
we come to the climax of dif-
ference between the sexes. The upper part of the skull
of the male C. bifurcus (Fig. 35), an inhabitant of Mada-

5 All these statements and quotations, in regard to CopHotis, Sitana,
and Draco, as well as the following facts in regard to Ceratophora, are
{aken from Dr. Giinther's magnificent work on the ¢ Reptiles of British
Tndia,’ Ray Soc. 1864, pp. 122, 130, 185.
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gascar, is produced into two greaf, solid, bony projec-
tions, covered with scales like the rest of the head; and
of this wonderful modification of structure the female e:
hibits only a rudiment. Again, in Chamaleon Owenii
(Fig. 36), from the West Coast of Africa, the male bears

Fra. 35.—Chameleon bifurcus. Upper

on his snout and forehead three curious horns, of which
the female has not a tr: These horns consist of an ex-
erescence of bone covered with a smooth sheath, forming
part of the general integuments of the body, so that they
are identical in structure with those of a bull, goat, or
other sheath-horned ruminant. Although the three horns
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Qiffer so much in appearance from the two great prolon-
gations of the skull in C. bifurcus, we can hardly doubt
that they serve the same general purpose in the economy.
of these two animals. The first conjecture which will
occur to every one is that they are used by the males for
fighting together; but Dr. Gunther, to whom I am in-
debted for the foregoing details, does not believe that
would ever become pugnacious.
Hence we are
driven to infer
that these almost
monstrous devia-
tions of structure

such peaceable creatur

gerve as mascu-
line ornaments.
With  many
kinds of lizards,
the sexes differ
slightly in color,
the tints and
stripes of the
males being
Fro. 36.—Chameelcon Owenii. Upper fignre, male; brighter and
ower figure, female. 5
more  distinctly
defined than in the females. This, for instance, is
the case with the previously-mentioned Cophotis and
with the Acanthodactylus capensis of South Africa.
In a Cordylus of the latter country, the male is either
much redder or greener than the female. In the Indian
Calotes nigrilabris there is a greater difference in color
between the sexes; the lips also of the male are black,
while those of the female are green. In our common little
viviparous lizard (Zootoca wivipara), “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

© The Complete Work of Charles Darwin Online



Car. XIL] REPTILES. 35

pale grayish-green without spots.”” We have seen that
the males alone of Sitana possess a throat-pouch; and this
is splendidly tinted with blue, black, and red. In the
Proctotretus tenuis of Chili the male alone is marked with
spots of blue, green, and coppery-red.”® I collected in
South America fourteen species of this genus, and though
T neglected to record the sexes, I observed that certain
individuals alone were marked with emerald-like green
spots, while others had orange-colored gorges; aud these
in both cases no doubt were the males.

Tn the foregoing species, the males are more brightly
colored than the females, but with many lizards both
sexes are colored in the same elegant or even magnificent
manner; and there is no reason to suppose that such con-
spicuous colors are protective. With some lizards, how-
ever, the green tints no doubt serve for concealment ; and
an instance has already been incidently given of one
species of Proctotretus which closely resembles the sand
on which it lives. On the whole we may conclude with
tolerable safety that the beautiful colors of many lizards,
as well as various appendages and other strange modi-
fications of structure, have been gained by the males
through sexual selection for the sake of ornament, and
have been transmitted either to their male offspring alone
or to both sexes. Sexual selection, indeed, seems to have
played almost as important a part with reptiles as with
birds. But the less conspicuous colors of the females in
comparison with those of the males cannot be accounted
for, as Mr. Wallace believes to be the case with birds, by
the exposure of the females to danger during incubation.

1 Bell, *History of British Reptiles, 2d edit. 1849, p. 40.

8 For Proctotretus see ‘Zoology of the Voyage of the “Beagle:”
Reptiles,’ by Mr. Bell, p. 8. For the Lizards of South Africa, see ‘Zool-
ogy of South Africa: Reptiles, by Sir Andrew Smith, pls. 25, 39.
For the Indian Calotes, see ‘Reptiles of British India,’ by Dr. Ginther,
p. 143.
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CHAPTER XIII.
SECONDARY SEXUAL CHARACTERS OF BIRDS.

Sexual Differences.—Law of Battle.—Special Weapons.—Vocal Organs.—

1 Music.—L. ics and Dances.—Decorations, Perma-

nent and Seasonal.—Double and Single Annual Moults.—Display of
Ornaments by the Males.

SEcoNDARY sexual characters are more diversified and
conspicuous in birds, though not perhaps entailing more
important changes of structure, than in any other class of
animals, I shall, therefore, treat the subject at consider-
able length, Male birds sometimes, though rarely, pos-
sess special weapons for fighting with each other. They
charm the females by vocal or instrumental music of the
most varied kinds. They are ornamented by all sorts of
combs, wattles, protuberances, horns, air-distended sacs,
topknots, naked shafts, plumes and lengthened feathers
gracefully springing from all parts of the body. The
beak and naked skin about the head and the feathers are
often gorgeously colored. The males sometimes pay their
court by dancing, or by fantastic antics performed either
on the ground or in the air. In one instance, at least, the
male emits a musky odor which we may suppose serves
to charm or excite the female; for that excellent observ-
er, Mr. Ramsay,' says of the Australian musk-duck (Bizi-
wra lobata) that « the smell which the male emits during
the summer months is confined to that sex, and in some
individuals is retained throughout the year; I havenever,
even in the breeding-season, shot a female which had any

1 ¢Tbis, vol. iil. (new series) 1867, p. 414.
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smell of musk.” So powerful is this odor during the pair-
ing-season, that it can be detected long before the bird
can be seen.?  On the whole, birds appear to be the most
wsthetic of all animals, excepting of course man, and they
have nearly the same taste for the beautiful as we have.
This is shown by our enjoyment of the singing of birds,
and by our women, both civilized and savage, dec
their heads with borrowed plumes, and using gems which
are hardly more brilliantly colored than the naked skin
and wattles of certain birds.

Before treating of the characters with which we are
here more particularly concerned, T may just allude to
certain differences between the sexes which apparently
depend on differences in their habits of life; for such
cases, though common in the lower, are rare in the higher
classes. Two humming-birds belonging to the genus
Eustephanus, which inhabit the island of Juan Fernandez,
were long thought to be specifically distinet, but are now
known, as Mr. Gould informs me, to be the sexes of the
same species, and they differ slightly in the form of the
beak. In another genus of humming-hirds (Grypus), the
beak of the male is serrated along the margin and hooked
at the extremity, thus differing much from that of the
female. In the curious Neomorpha of New Zealand,
there is a still wider difference in the form of the beak
and Mr. Gould has been informed that the male with his
« straight and stout beuk” tears off the bark of trees, in
order that the female may feed on the uncovered larve
with her weaker and more curved beak. Something of
the same kind may be observed with our goldfinch (Car-
duelis clegans), for I am assured by Mr. J. Jenner Weir
that the bird-catchers can distinguish the males by their
elightly longer heaks. The flocks of males, as an old and
trustworthy bird-catcher asserted, are commonly found

2 Gould, *Hand-book to the Birds of Australia,’ 1865, vol. ii. p. 383.
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feeding on the seeds of the teazle (Dipsacus) which they
can reach with their elongated beaks, while the females
more commonly feed on the seeds of the betony or
Scrophularia. With a slight difference of this nature as
a foundation, we can see how the beaks of the two sexes
might be made to differ greatly through natural selection.
Tn all these cases, however, especially in that of the quar-
relsome humming-birds, it is possible that the differences
in the beaks may have been first acquired by the males in
relation to their battles, and afterward led to slightly
changed habits of life.

ZLaw of Battle—Almost all male birds are extremely
pugnacious, using their beaks, wings, and legs, for fighting
together. We see this every spring with our robins and
sparrows. The smallest of all birds, namely, the hum-
ming-bird, is one of the most quarrelsome. Mr. Gosse*
deseribes a battle, in which a pair of humming-birds
seized hold of each other’s beaks, and whirled round and
round, till they almost fell to the ground ; and M. Montes
de Oca, in speaking of another genus, says that two males
rarely meet without a fierce agrial encounter: when kept
in cages * their fighting has mostly ended in the splitting
of the tongue of one of the two, which then surely dies
from being unable to feed.”* With Waders, the males
of the common water-hen (Gallinula chloropus) “when
pairing, fight violently for the females : they stand nearly
upright in the water and strike with their feet.” Two
were seen to be thus engaged for half an hour, until one
got hold of the head of the other, which would haye been
killed had not the observer interfered ; the female all the
time looking on as a quiet spectator.® The males of an allied

# Quoted by Mr. Gould, ¢ Introduction to the Trochilidz, 1861, p. 29
4 Gould, ibid. p. 52.
©W. Thompson, ¢ Nat. Hist. of Ireland : Birds, vol.

. 1850, p. 821.
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bird (Gallicres cristatus), as Mr. Blyth informs me, are
one-third larger than the females, and are so pug)
during the breeding-season, that they are kept by the
natives of Eastern Bengal for the sake of fighting.
Various other birds are kept in India for the same pur-
pose, for instance, the Bulbuls (Pycronotus hamorrhous)
which ¢ fight with great spixit.”*

The polygamous Ruff (Machetes pugnaz, Fig. 37) is
notorious for his extreme pugnacity ; and in the spring,
the males, which are considerably larger than the females,
congregate day after day at a particular spot, where the
females propose to lay their eggs. The fowlers discover
these spots by the turf being trampled somewhat bare.
Here they fight very much like game-cocks, seizing cach
other with their beaks and striking with their wings. The
great ruff of feathers round the neck is then erected, and
according to Colonel Montagu “sweeps the ground as a
shield to defend the more tender parts;” and this is the
only instance known to me in the case of Dirds, of any
structure serving as a shield. The ruff of feathers, how-
ever, from its varied and rich colors probably serves in chief
part as an omament. Like most pugnacious birds, they
seem always ready to fight, and when closely confined
often kill each other; but Montagu observed that their
pugnacity hecomes greater during the sprng, when the
long feathers on their necks are fully developed; and at
this period the least movement by any one bird provokes
a general battle.” Of the pugnacity of web-footed bir
two instances will suffice : in Guiana “ bloody fights oceur
during the breeding-season between the males of the wild
musk-duck (Cairina moschata); and where these fights
have occurred the river is covered for some distance with

ious

& Jerdon, ¢ Birds of India,’ 1863, vol. ii
7 Macgillivray, ¢ Hist. Brit.

Birds,’ v 2, pp. 177-181.
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feathers.”*  Birds which seem ill-adapted for fighting en-
gage in fierce conflicts; thus with the pelican the stronger

Fra 87.—The Ruff or Machetes pngnax (from Brehm’s * Thierleben ).

8 Sir R. Schomburgk, in ‘ Journal of R. Geograph. Soc.’ vol. xiii.
1843, p. 31.
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males drive away the weaker ones, snapping with their
huge beaks and giving heavy blows with their wings.
Male snipes fight together, «tugging and pushing each
other with their bills in the most curious manner 1mag;
nable.” Some few species are believed never to fight ; this
is the case, according to Audubon, with one of the wood-
peckers of the United States (Picus auratus), although
“the hens are followed by even half a dozen of their gay
suitors.” *

The males of many birds are larger than the females,
and this no doubt is an advantage to them in their bat-
tles with their rivals, and has been gained through sexual
selection. The difference in size between the two sexes is
carried to an extreme point in several Australian speci
thus the male musk-duck (Biziura) and the male (,mcla-
ramphus cruralis (allied to our pipits) are by measure-
ment actually twice as large as their respective females.’
With many other birds the females are larger than the
males; and as formerly remarked, the explanation often
given, namely, that the females have most of the work in
feeding their young, will not suffice. In some few cases,
as we shall hereafter see, the females apparently have ac-
quired their greater size and strength for the sake of con-
quering other females and obtaining possession of the
males.

The males of many gallinaceous birds, especially of
the polygamous kinds, are furnished with special weapons
for fighting with their rivals, namely spurs, which can be
used with fearful effect. It has been recorded by a trust-
worthy writer® that in Derbyshire a kite struck at a

3 ¢ Ornithologieal Biography,’ vol. i. p. 191 For pelicans and snipes,
sce vol. iii. pp. 381, 471.

10 Gould, ¢ Hand-book of Birds of Australia,’ vol. . p. 395 vol. fi. p.
383.

11 Mr. Hewitt in the ¢ Poultry Book by Tegetmeier,’ 1866, p. 131.
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game-hen accompanied by her chickens, when the cock
rushed to the rescue and drove his spur right through the
eye and skull of the aggressor. "I'he spur was with diffi-
culty drawn from the skull, and as the kite though dead
retained his grasp, the two birds were firmly locked to-
gether; but the cock when disentangled was very little
injured. The invincible courage of the game-cock is noto-
rious: & gentleman who long ago witnessed the following
brutal scene, told me that a bird had both its legs broken
by some accident in the cockpit, and the owner laid a
wager that if the legs could be spliced so that the bird
could stand upright, he would continue fighting. This
was effected on the spot, and the bird fought with un-
daunted courage until he received his death-stroke. In
Ceylon a closely-allied and wild species, the Gallus Stan-
leyi, is known to fight desperately “in defence of his
seraglio,” so that one of the combatants is frequently
found dead.”” An Indian partridge (Ortygornis gularis),
the male of which is furnished with strong and sharp
spurs, is so quarrelsome, ¢ that the scars of former fights
disfigure the breast of almost every bird you kill.”**

The males of almost all gallinaceous birds, even those
which are not furnished with spurs, engage during the
breeding-season in fierce conflicts. The Capercailzie and
Blackeock (Zetrao wrogallus and Z. tetriz), which are
Doth polygamists, have regular appointed places, where
during many weeks they congregate in numbers to fight
together and to display their charms before the females.
M. W. Kowalevsky informs me that in Russia he has seen
the snow all bloody on the arenas where the Capercailzie
have fought ; and the Blackeocks “make the feathers fly
in every direction,” when several “engage in a battle
royal” The elder Brelm gives a curious account of the

12 Loyard, * Annals and Mag. of Nat. Hist.’ vol. xiv. 1854, p. 63.
15 Jerdon, * Birds of India, vol. iii. p. 574.
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Balz, as the 1 d and love-song of the Blackeock is
called in Germany. The bird utters almost continuously
the most strange noises: “He holds his tail up and spreads
it out like a fan, he lifts up his head and neck with all the
feathers erect, and stretches his wings from the body.
Then he takes a few jumps in different directions, some-
times in a circle, and presses the under part of his beak so
hard against the ground that the chin-feathers are rubbed
off. During these movements he beats his wings and
turns round and round. The more ardent he grows the
more lively he becomes, until at last the bird appears like
a frantic creature.” At such times the blackcocks are so
absorbed that they become almost blind and deaf, but less
so than the eapercailzie: hence bird after bird may be
shot on the same spot, or even caught by the hand.
After performing these antics the males begin to fight:
and the same blackcock, in order to prove his strength
over several antagonists, will visit in the cou of one
morning several Balz-places, which remain the same dur-
ing successive years."*

The peacock with his long train appears more like a
dandy than a warrior, but he sometimes engages in fie
contests: the Rev. W. Darwin Fox informs me that two
peacocks became so excited while fighting at some little
distance from Chester, that they flew over the whole city,
still fighting, until they alighted on the top of St. John’s
tower.

The spur, in those gallinaceous birds which are thus
provided, is generally single; but Polyplectron (see Fig. 51,
P. 90) has two or more on each leg; and one of the Blood
pheasants (Ithaginis cruentus) has been seen with five
spurs. The spurs are generally confined to the male, be-

14 Brehm, ‘Tllust. Thierleben,” 1867, B. iv. 5. 851. Some of the fore-
going statements are taken from L. Lloyd, < The Game-Birds of Sweden,”
ete., 1867, p. 79.

© The Complete Work of Charles Darwin Online



44 SEXUAL SELECTION: BIRDS. [Parr IL

ing represented by mere kuobs or rudiments in the female;
bub the females of the Java peacock (Pavo muticus) and,
as T am informed by Mr. Blyth, of the small fire-backed
pheasant (Zuplocamus erythropthalmus) 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.** Hence
spurs may safely be considered as a masculine character,
though occasionally transferred in a greater or less degree
to the females. Like most other secondary sexual charac-
ters, the spurs are highly variable both in number and de-
velopment in the same species.

Various birds have spurs on their wings. But the
Beyptian goose (Chenalope Hygyptiacus) has only < bare
obtuse knobs,” and these probably show us the first steps
by which true spurs have been developed in other allied
Dbirds., In the spur-winged goose (Plectropterus gamben-
sis), the males have muels larger spurs than the females ;
and they use them, as I am informed by Mr. Baxtlett, in
fighting together, so that, in this case, the wing-spurs serve
as sexual weapons; but according to Livingstone, they are
chiefly used in the defence of the young. The Palameden
(Fig. 88) is armed with a pair of spurs on each wing ; and
these are such formidable weapons that a single blow has
driven a dog howling away. But it does not appear that
the spurs in this case, or in that of some of the spur-winged
rails, are larger in the male than in the female. In cer-
tain plovers, however, the wing.spurs must he considered
as a sexual character. Thus in the male of our common
peeit, (Vanellus cristatus) the tubercle on the shoulder

15 Jerdon, *Birds of India:’ on Ithaginis, vol.
perdix, p. 541.

1 For the Egyptian goose, see Macgillivray, ‘British Birds,’ vol. iv.
p. 639, For Plectropterus, ‘ Livingstones Travels, p. 254, ¥or Pala-
medea, Brehm's ‘ Thierlcben, B. iv. s. 740. See also on this bird Azara,
+ Voyages dans PAmérique mérid.’ tom. iv. 1809, pp. 179, 253.

. p. 5235 on Gallo-
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of the wing becomes more prominent during the breeding-
season, and the males are known to fight together. In

wing the double-wing-epurs,

Fra. 38.—Palamedea cornuta (from Brehm
‘and the filament on the head.
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some species of Lobivanellus a similar tubercle becomes
develoy d during the breedi “into a short horny
spur.” In the Australian . lobatus both sexes have spurs,
but these are much larger in the males than in the females.
Tn an allied bird, the Hoplopterus armatus, the spurs do not
increase in size during the breeding-season ; but these birds
have been seen in Egypt to fight together, in the same
manner as our peewits, by turning suddenly in the air and
striking sideways at each other, sometimes with :). fatal
result, Thus also they drive away other enemies.”

The season of love is that of battle; but the males of
some birds, as of the game-fowl and ruff, :md even the
young males of the wild-turkey and gronse,’ are ready
to fight whenever they meet. The presence of the female
is the teterrima belli causa. The Bengali baboos make the
pretty little males of the amadavat (Estrelda amandava)
fight together by placing three small cages in a row, with
a female in the middle; after a little time the two males
are turned loose, and immedmcely a desperate battle en-
sues.”” When many males congregate at the same ap-
pointed spot and fight together, as in the case of grouse
and various other birds, they are generally attended by
the females,” which afterward pair with the victorious

17 See, on our peewit, Mr. R. Carr in ‘Land and Water, Aug. 8,
1868, p. 46. In regard to Lobivanellus, see Jerdon's ‘Birds of India,’
vol. iii. p. 647, and Gould’s ‘ Hand-book of Birds of Australia, vol. ii. p.
930, Tor the Hoplopterus, sce Mr. Allen in the ‘Ibis, vol v. 1863,
. 156,

18 Audubon, ¢ Ornith. Biography, vol. ii. p. 492; vol. i. pp. 4-13.

19 Mr, Blyth, ¢ Land and Water,’ 1867, p. 212.

 Richardson, on Tetrao umbellus, ¢ Fauna Bor. Amer. : Birds,’ 1831,
p. 343, L. Lloyd, ‘Game-Birds of Sweden, 1857, pp. 22, 79, on the
capercailzie and blackeock. Brehm, however, asserts (‘Thierleben,”
etc., B. iv. s. 352) that in Germany the gray-hens do not generally attend
the Balzen of the blackcocks, but this is an exception to the common
rule; possibly the hens may lie hidden in the surrounding bushes, as is
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combatants. But in some cases the pairing precedes in-
stead of succeeding the combat: thus, according to Audu-
on,” several males of the Virginian goat-sucker (Capri-
mulgus  Virginianus) “court, in a highly-entertaining
manner, the female, and no sooner has she made her
choice, than her approved gives chase to all intruders,
and drives them beyond his dominions.” Generally the
males try with all their power to drive away or kill their
rivals before they pair. It does not, however, appear that
the females invariably prefer the victorious males. T have
indeed been assured by M. W. Kowalevsky that the female
capereailzie sometimes steals away with a young male who
has not dared to enter the arena with the older cocks; in
the same manner as oceasionally happens with the does
of the red-deer in Scotland. When two males contend in
presence of a single female, the victor, no doubt, common-
Iy gains his desire; but some of these battles are caused
by wandering males trying to distract the peace of an al-
ready mated pair.**

Tven with the most pugnacious species it is probable
that the pairing does not depend exclusively on the mere
strength and courage of the male: for such mall
erally decorated with various ornaments, which often
become more brilliant during the breeding-season, and
which are sedulously displayed before the females. The
males also endeavor to charm or excite their mates by
love-notes, songs, and antics; and the courtship is, in
many instances, a prolonged affair. Hence it is not prob-
able that the females are indifferent to the charms of the
opposite sex, or that they are invariably compelled to

s are gen-

known to be the case with the gray-hens in Scandinavia, and with other
specics in North America.
21 ¢ Oithological Biography, vol. ii. p. 275.
32 Brehm, ¢ Thierleben,” ete., B. iv. 1867, p. 990. Audubon, ¢ Ornith.
Biography, vol. ii. p. 492.
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yield to the victorious males. It is more probable that
the females are excited, either before or after the conflict,
by certain males, and thus unconsciously prefer them. In
the case of Zetrao umbellus, a good observer* goes so far
as to believe that the battles of the males “are all a sham,
performed to show themselves to the greatest advantage
before the admiring females who assemble around; for T
have never been able to find a maimed hero, and seldom
more than a broken feather.” T shall have to recur to
this subject, but T may here add that with the Zetrao
cupido of the United States, about a score of males assem-
ble at a particular spot, and strutting about make the
whole air resound with their extraordinary noises. At
the first answer from a female, the males begin to fight
furiously, and the weaker give way; but then, according
to Audubon, both the vietors and vanquished search for
the female, so that the females must either then exert a
choice, or the battle must be renewed. So, again, with
one of the Field-starlings of the United States (Sturnella
ludoviciana) the males engage in fierce conflicts, “but at
the sight of a female they all fly after her as if mad.” **

Vocal and Tnstrumental Music.—With birds the voice
serves to express various emotions, such as distress, fear,
anger, triumph, or mere happiness. It is apparently
sometimes used to ex th the hissing noise

xcite terror, as
made by some nestling birds. Audubon * relates that a
night-heron (Ardea nycticoraz, Linn.), which he kept
tame, used to hide itself when a cat approached. and then
«suddenly start up uttering one of the most frightful cries,
apparently enjoying the cat’s alarm and flight” The

2 ¢Land and Water, July 25, 1868, p. 14.

2 Audubon’s ¢ Ornitholog. Biography;® on Tetrao cupido, vol. ii. p.
4925 on the Sturnus, vol. ii. p. 219.

2 ¢ Ormithological Biography, vol. v. p. 601.
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common domestic cock clucks to the hen, and the hen to
her chickens, when a dainty morsel is found. The hen,
when she has laid an egg, “repeats the same note very
often, and concludes with the sixth above, which she
holds for a longer time;”* and thus she expresses
joy. Some social birds apparently call to each other for
aid; and as they flit from tree to tree, the flock is kept
together by chirp answering chirp. During the noctur-
nal migrations of geese and other water-fowl, sonorous
clangs from the van may be heard in the darkness ove

head, answered bv cla in the rear. Certain cries
serve as danger-signals, which, as the sportsman knows to
his cost, are woll understood by the same species and by
others. The domestic cock crows, and the humming
chirps, in triumph over a defeated rival. The true song,

her

ird

however, of most birds and various strange cries are
chiefly uttered during the breeding-season, and serve as a
charm, or merely as a callnote, to thn other sex.

Naturalists are much divided with respect to the object
of the singing of birds. Few more careful observers ever
lived than Montagu, and he maintained that the “males
of song-birds and of many others do not in general search
for the female, but, on the contrary, their business in the
spring is to perch on some conspicuous spot, breathing
out their full and amorous notes, which, by instinct, the
female knows, and repairs to the spot to choose her mate.”*
Mr. Jenner Weir informs me that this is certainly the case
with the nightingale. Bechstein, who kept birds during
his whole life, asserts that the female can: alw
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

5

2 The Hon. Dainés Barrington, Am.nasopu Transact.’ 1773, p. 2
1« Ornithological Dictionary,’ 1838, p. 4
% < Naturgeschichte der Stubenvigel, 1840, 5. 4. M, Harrison Weir

22

o lite Yok SRR Aes Darin Online



50 SEXUAL SELECTION: BIRDS. [Parr IL

birds closely attend to each other’s song. Mr. Weir has
told me of the case of a bullfinch which had been taught
to pipe a German waltz, and who was so good a performer
that he cost ten guineas; when this bird was first intro-
duced into a room where other birds were kept and he
began to sing, all the others, consisting of about twenty
linnets and canaries, ranged themselves on the nearest
side of their cages, and listened with the greatest interest
to the new performer. Many naturalists believe that the
singing of birds is almost exclusively “ the effect of rival
ry and emulation” and not for the sake of charming their
mates., This was the opinion of Daines Barrington and
White of Selborne, who both especially attended to this
subject,”  Barrington, however, admits that ¢ superiority
in song gives to birds an amazing ascendency over others,
as is well known to bird-catchers.”

Tt is certain that there is an intense degree of rivalry
between the males in their singing. Bird-fanciers match
their birds to see which will sing longest; and I was told
by Mr. Yarrell that a firstrate bird will sometimes sing
411 he drops down almost dead, or, according to Bech-
stein® quite dead from rupturing a vessel in the lungs.
Whatever the cause may be, male birds, as T hear from
Mr. Weir, often die suddenly during the season of song.
That the habit of singing is sometimes quite independent
of love is clear, for a sterile hybrid canary-bird has been
described ® as singing while viewing itself in a mirror,
and then dashing at its own image; it likewise attacked
With fury a female canary when put into the same cage.

Jikewise writes to me: “T am informed that the best singing males gen-
erally get a mate first when they ave bred in the same room.”

 (Philosophical Transactions,’ 1773, p. 263, White's ‘ Natural His-
tory of Selborne,’ vol. i. 1825, p. 246.

® ¢ Naturges. der Stubenvogel,’ 1840, 5. 252.

51 Mr. Bold, ¢ Zoologist, 1843-44, p. 659.
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The jealousy excited by the act of singing is constantly
taken advantage of by bird-catchers; a male, in good
song, is hidden and protected, while a stuffed bird, sur-
rounded by limed twigs, is exposed to view. In this man-
ner a man, as Mr. Weir informs me, has caught, in the
course of a single day, fifty, and in one instance seventy,
male chaffinches. The power and inclination to sing differ
so greatly with birds that although the price of an ordi-
nary male chaflinch is only sixpence, Mr. Weir saw one
Dird for which the bird-catcher asked three pounds; the
test of a really good singer being that it will continue to

sing while the cage is swung round the owner’s head.
That birds should sing from emulation as well as for
the sake of charming the female, is not at all incompatible;;
and, indeed, might have been expected to go together,
like decoration and pugnacity. Some authors, however,
argue that the song of the male cannot serve to charm the
female, because the females of some few species, such as
the canary, robin, lark, and bullfinch, especially, as Bech-
stein remarks, when in a state of widowhood, pour forth
fairly melodious strains, In some of these cases the habit
of singing may be in part attributed to the females having
been lurvhly fed and confined,™ for this disturbs all the
usual 1 with the reproduction of the
species. Many instances have already been given of the
partial transference of secondary masculine characters to
the female, so that it is not at all surprising that the fe-
males of some species should possess the power of song.
It has also been argued, that the song of the male cannot
serve as a charm, hecause the males of certain species, for
instance, of the robin, sing during the autumn.* But

27, Barrington, ‘Phil. Transact.” 1773, p. 262. Bechstein, ¢ Stu-
benviigel, 1840, 5. 4.

3 This is likewise the case with the water-ouzel, see Mr. Hepburn in
the ‘Zoologist, 1845-1846, p. 1068
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nothing is more common than for animals to take pleasure
in practising whatever instinct they follow at other times
for some real good. How often do we see birds which fly

ily, gliding through the air obviously for
pleasure! The cat plays with the captured mouse, and
the cormorant with the captured fish. The weaver-bird
(Ploceus), when confined in a eage, amuses itself by neat-
ly weaving blades of grass between the wires of i
Birds which habitually fight during the breeding
are generally ready to fight at all times; and the males of
sometimes hold their balzens or leks at the

the capereail

wsual place of assemblage during the antumn.* Hence it
is not at all surprising that male birds should continue

singing for their own amusement after the season for

courtship is over.

Singing i to a certain extent, as shown in a_previous
chapter, an art, and is much improved by practice. Birds
can be taught various tunes, and even the unmelodious
sparrow has learned to sing like a linnet. They acquire
the song of their foster-parents s and sometimes that of
their neighbors® All the common songsters belong to
the Order of Insessores, and their vocal organs are much
more complex than those of most other birds; yet it is a
inoular fact that some of the Insessores, such as ravens,

ows, and magpies, possess the proper apparatus,” though
they never sing and do not naturally modulate their voices
to any great extent. Hunter asserts™ that with the true
songsters the muscles of the larynx are stronger in the

31 1,, Tloyd, ¢ Game-Birds of Sweden,’ 1867, p. 25.

% Barrington, ibid. p. 264 Bechstein, ibid. s. 5.

3 Dureau de la Malle gives a curious instance (‘ Annales des Sc. Nat.
3d serics, Zoolog. tom. x. p. 118) of some wild blackbirds in his garden
in Paris which naturally learned from a caged bird a republican air.

5 Bishop, in * Todd’s Cyclop. of Anat. and Phys.’ vol. iv. p. 1496.

5 As stated by Barrington in ¢ Philosoph. Transact.” 1773, p. 262
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males than in the females; but with this sl
there is no difference in the vocal or
although the males of most speci
and more continuously than the icmwh

Tt is remarkable that only small birds properly sing.
The Australian genus Menura, however, must be ex-
cepted; for the Menura Alberti, which is about the size of
a half-grown turkey, not only mocks other birds, but © its
own whistle is exceedingly beautiful and varied.” The
males congregate and form © corroborying places,” where
they sing, raising and spreading their tails like peacocks
and drooping their wings. It is also remarkable that
the birds which sing are rarely decorated with brilli
colors or other ornamen
ing the bullfinch and goldfinch, the best songsters are
plain-colored. The king-fisher, bee-eater, roller,
woodpeckers, etc., utter harsh cries; and the brilliant
birds of the tropics are hardly ever songsters.” Hence
bright colors and the power of song scem to replace each
other. We can perceive that if the plumage did not vary
in brightness, or if bright colors were dangerous to the

ht exception
ns of the two sexes,

¢ so much better

hoopee,

species, other means would have to be employed to charm
the females; and the voice being rendered melodious
would offer’ one such means.

In some birds the vocal organs differ greatly in the
two sexes. In the Zetrao cupido (Fig. 39) the male has
two bare, orange-colored sacs, one on each side of the
neck; and these are largely inflated when the male, dur-
ing the breeding-season, makes a curious hollow sound,
audible at a great distance. Audubon proved that the
sound was intimately connected with this apparat

S,

2 Gould, ¢ Hand-book to the Birds of Australia,’ vol. i. 1865, pp. 308~
510. See also Mr. T. W. Wood in the Student,” April, 1870, p. 12

40 See remarks to this effect in Gould’s ¢ Introduction to the Trochi-
lide, 1861, p. 22,
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which reminds us of the airsacs on each side of the
n male frogs, for he found that the sound

mouth of ce

was much diminished when one of the sacs of a tame
bird was pricked, and when both were pricked it was

© The Complete Work of Charles Darwin Online
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altogether stopped. The female has “a somewhat similar,
though smaller, naked space of skin on the neck; but this
is not capable of inflation.” **  The male of another kind of
arouse (Zutrao urophasianus), while courting the female,
has his bare yellow esophagus inflated to a prodigious
size, fully half as large as the body;” and he then utters
various grating, deep hollow tones.  With his neck-feath-
ers erect, his wings lowered and buzzing on the ground,
and his long pointed tail spread out like a fan, he displays
a variety of grotesque attitudes. The wsophagus of the
female is not in any way remarkable.*

It seems now well made out that the great throat-
pouch of the European male bustard (Otis tarda), and of
at least four other species, does not serve, as was formerly
supposed, to hold water, but is connected with the utter-
ance, during the breeding-season, of a peculiar sound re-
sembling “ock.” The bird while uttering this sound
throws himself into the most extraordinary attitudes. It

is a singular fact that, with the males of the same species,
the sac is not developed in all the individuals.® A
crow-like bird inhabiting South America (Cephalopterus
ornatus, Fig. 40) is called the umbrella-bird, from its im-
mense top-knot, formed of bare white quills surmounted

41 The Sportsman and Naturalist in Canada,’ by Major W. Ross
King, 1866, pp. 144-146. Mr. T. W. Wood gives in the ‘Student’
(April, 1870, p. 116) an excellent account of the attitude and babits of
¢his bird during its courtship. He states that the car-tufts or neck-
plumes are erected, so that they meet over the crown of the head.

4 Richardson, ‘Fauna Bor. Americana: Birds,’ 1831, p. 359. Audu-
bon, ibid. vol. iv. p. 507.

 The following papers have been lately written on this subject:
Prof, A. Newton, in the ‘Ibis,” 1862, p. 107; Dr. Cullen, ibid. 1865, p.
145; Mr. Flower, in  Proc. Zool. Soc.’ 1863, p. 747; and Dr. Murie, in
<Proc. Zool. Soc.’ 1868, p. 471. In this latter paper an excellent figure
fan Bustard in full display with the sac dis-

tended.
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by dark-blue plumes, which it can elevate into a great
dome no less than five inches in diameter, covering the
whole head. This bird has on its neck a long, thin, cylin-
dricai, fleshy appendage, which is thickly clothed with

N

Fio. 40.—The Umbrella-Bird, or Cephalopterus ornatus (male, from Brehm).

sealedlike blue feathers. Tt probably serves in part as an
ornament, but likewise as a resounding apparatus, for Mr.
Bates found that it is connected “with an unusual de-
velopment of the trach
lated when the bird utt

and vocal organs.” It is di-
its singularly deep, loud, and

© The Complete Work of Charles Darwin Online



Crar. XIIL] VOCAL MUSIC. 57

long-sustained fluty note. The head-erest and neck-ap-
pendage are rudimentary in the female.*

The vocal organs of various web-footed and wading
birds are extraordinarily complex, and differ to a certain
extent in the two sexes. In some cases the trachea is
convoluted, like a French horn, and is deeply embedded
in the sternum. In the wildswan (Cygnus ferus) it is
more deeply embedded in the adult male than in the
female or young male. In the male Merganser the en-
larged portion of the trachea is furnished with an addi-
tional pair of muscles.”” But the meaning of these differ-
ences between the sexes of many Anatide is not at all
understood ; for the male is not always the more vo-
ciferous; thus with the common duck, the male hiss
while the female utters a loud quack.”” In both sexes of
one of the eranes (Grus virgo) the trachea penetrates the
sternum, but presents ¢ certain sexual modifications.” In
the male of the black stork there is alsoa well-marked
sexual difference in the length and curvature of the
bronchi.” So that highly-important structures have in
these cases been modified according to sex.

It is often difficult to conjecture whether the many
strange eries and notes, uttered by male birds during the

breeding-season, serve as a charm or merely as a call to

44 Bates, ‘The Naturalist on the Amazons,’ 1863, vol. ii. p. 284; Wal-
Iace, in *Proc. Zool. Soc. 1850, p. 206. A new species, with a still
Jarger neck-appendage (C. penduliger), has lately been discovered, sce
“Ibis’ vol i. p. 457.

4 Bishop, in Todd's ¢ Cyclop. of Anat. and Phys.’ vol. iv. p. 1499.

48'The spoonbill (Platalea) has its trachea convoluted into a figure of
elght, and yet this bird (Jerdon, ‘Birds of India, vol. iii. p. 765)is
mute; but Mr. Blyth informs me that the convolutions are not constant-
ly present, so that perhaps they are now tending toward abortion.

41 Elements of Comp. Anat’ by R. Wagner, Eng. translat. 1845,
111, With respect to the swan, as given above, Yarrell's Hist. of Bm-
ish Birds,’ 2d edit. 1845, vol. iii. p. 195.
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the female. The soft cooing of the turtle-dove and of
many pigeons, it may be presumed, pleases the female.
When the female of the wild-turkey utters her call in
the morning, the male answers by a different note from
the gobbling noise which be makes, when with erected
feathers, rustling wings, and distended wattles, he puffs
and struts before her.® The spel of the blackeock cer-
tainly serves as a call to the female, for it has been known
to bring four or five females from a distance to a male
under ; but, as the black inues 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 females which are already present are
thus charmed.® The voice of the common rook is known
to alter during the breeding-season, and is therefore in
some way sexual® But what shall we say about the

harsh soreams of, for instance, some kinds of macaws;
have these birds as bad taste for musical sounds as they
apparently have for color, judging by the inharmonious
contrast of their bright-yellow and blue plumage? It is
indeed possible that the loud voices of many male birds
may be the result, without any advamtage being thus
gained, of the inherited effects of the continued use of
their vocal organs, when they are excited by the strong
passions of love, jealousy, and rage; but to this point we
shall recur when we treat of quadrupeds.

We have as yet spoken only of the voice, but the
males of various birds practise, during their courtship,
what may be called instrumental music. Peacocks and
Birds of Paradise rattle their quills together, and the

4 (. T.. Bonaparte, quoted in the ‘Naturalist Library : Birds,’ vol
siv. p. 126

L. Lloyd,
 Jenner,

“The Game-Birds of Sweden, etc., 1867, pp. 22, 81
Philosoph, Transactions,’ 1824, p. 20.
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vibratory movement apparently serves merely to make a
noise, for it can hardly add to the beauty of their plu-
mage. Turkey-cocks scrape their wings against the
ground, and some kinds of grouse thus produce a buzzing
sound. Another North American grouse, the Zetrao um-
bellus, when with his tail erect, his ruffs displayed, “he
shows off his finery to the females, who lie hid in the
neighborhood,” drums rapidly with his “lowered wings
on the trunk of a fallen tree,” or, according to Audubon,
against his own body ; the sound thus produced is com-
pared by some to distant thunder, and by others to the
quick roll of a drum. The female never drums, “but flies
directly to the place where the male is thus engaged.” Tn
the Himalayas the male of the Kalij-pheasant  often makes
a singular dramming noise with his wings, not unlike the
sound produced by shaking a stiff piece of cloth.” On the
west coast of Africa the little black-weavers (Ploceus ?)
congregate in a small party on the bushes round a small
open space, and sing and glide through the air with
quivering wings, “which make a rapid whirring sound
like a child’s rattle.” One bird after another thus per-
forms for hours together, but only during the cowrtin
season. At this same season the males of certain night-
jars (Caprimulgus) make a most strange noise with their
wings. The various species of woodpeckers strike a
sonorous branch with their beaks, with so rapid a vibrato-
1y movement that  the head appears to be in two places
at once.” The sound thus produced is audible at a con-
siderable distance, but cannot be described; and T feel
sure that its canse would never be conjectured by any one
who heard it for the first time. As this jarring sound is
made chiefly during the breeding-season, it has been con-
sidered as a love-song ; but it is perhaps more strictly
love-call. The female, when driven from her nest, has
been observed thus to call her mate, who answered in the
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same manner and soon appeared. Lastly, the male Hoopoe
(Upupit epops) combines vocal and instrumental musics
for during the breeding-season this bird, as Mr. Swinhoe
<aw, first dras in air and then taps the end of its beak
perpendicularly down against a stone or the truk of a
ree, when the breath being forced down the tubular bill
produces the correct sound.” When the male utters its
ety without striking his beak, the sound is quite different.”

In the foregoing cases sounds are made by the aid of
structures already present and otherwise mecessary; but
in the following cases certain feathers have been specially
modified for the express purpose of producing the sounds.
The drumming, or bleating, or neighing, or thundering
noise, as expressed by different observers, which is made
by the common snipe (Seolopua gallinago) must have sur-
prised every one who has ever heard it. This bird, during

Frc. 41.—Outer tail-feather of Scolopax gallinago (from Proc. Zool. Soc. 1858).

the pairing-season, flies to “perhaps a thousand feet in
height,” and, after zi ng about for a time, descends
in a curved line, with outspread tail and quivering pinions,

5 For the foregoing s
“Thierleben, Band iii.
Americ. : Birds,) pp. 548,

facts see, on Birds of Paradise, Brehm,
On Grouse, Richardson, ‘Fauna Bor.
3 Major W. Ross King, ‘The Sports-
man in Canada,’ 1866, p. 156; Audubon, ‘ American Omnitholog. Biog-
. 216, On the Kalij-pheasant, Jerdon, ‘Birds of India,’
On the Weavers, ¢ Livingstone’s Expedition to the Zam-
On Woodpeckers, Macgillivray,  Hist. of British
Birds,” vol. iii. 1840, pp. 84, 88, 89, 95. On the Hoopoe, Mr Swin-
hoe, in Proc. Zoolog. Soc.” June 23, 1863, On the Night-Jar, Audubon,
ibid. vol. ii. p. 255. The Engl ht-Jar likewise makes in the spring
a curious noise during its rapid flight.
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with surprising velocity to the earth. The sound is emit-
ted only during this rapid descent. No one w
explain the cause, until M. Meves observed tha
side of the tail the outer feathers are peculiarly
(Fig. 41), having a stiff, sabre-shaped shaft, with the ol

lique barbs of unusual length, the outer webs bung mong-
ly 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, he could exactly re-
produce the drumming noise made by the living bird.
Both sexes are furnished with these feathers, but they are
generally larger in
the male tlmu in the
female, and emit a
deeper note In T 2—Outer tailfeather of Scolopnx frenata.

s able to
on each
formed

four feathers, Jlld in e
'S, javensis| (Hig, 43), | X< 48Onter talfether of Scolopox

no less than eight, on each side of the tail, are greatly
modified. Different tones are emitted by the feathers of
the different species when waved through the air; and the
Seolopaz Wilsonii of the United States makes a switching
noise while descending rapidly to the earth.

In the male of the Chamepetes unicolor (a large
naceous bird of America) the first primary wing
is arched toward the tip and is much more attenuated than
in the female. Inan allied bird, the Penclope nigra, Mr.
Salyin observed a male, which, while it flew downward
“yith outstretehed wings, gave forth a kind of crashing,

£ See M. Meves's interesting paper in ¢ Proc. Zool. Soc.” 1858, p. 199
For the habits of the snipe, Macgillivray, * Hist. Briti s,
871, For the American snipe, Captain Blakiston, ‘Ibis, vol. v. 1863,
. 131
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rushing noise,” like the falling of a tree.”* The male alone
of one of the Indian bustards (Sypheotides auritus) has its
primary wing-feathers greatly acuminated; and the male
of an allied species is known to make a humming noise
while courting the female.* In a widely-dificrent group
of birds, namely the Humming-birds, the males alone of
certain kinds have either the
shafts of their primary wing-
feathers broadly dilated, or the

Fic. 4.—Primary wing-feather of
a Humming-bird, the Selaspho-
rus. platyeercus (from a sketch
by Mr. Salvin). Upper fizure,
that of male; lower figure, cor-

webs abruptly excised toward
the extremity. The male, for
instance, of Selasphorus platy-
cercus, when adult, has the
first primary wing-feather (Fig.

44) excised in this manner.
While flying from flower to
flower he makes “a shrill, almost whistling noise;” ** but
it did not appear to Mr. Salvin that the noise was inten-
tiomally made.

Lastly, in several species of a sub-genus of Pipra or
Manakin, the males have their secondary wing-feathers
modified, as deseribed by Mr. Selater, in a still more re-
markable manner. In the brilliantly-colored P, deliciosa
the first three secondaries are thick-stemmed and curved
toward the body ; in the fourth and fifth (Fig. 45, a) the
change is greater; and in the sixth and seventh (, ¢) the

responding feather of female.

shaft is thickened to an extraordinary degree, forming a
The barbs also are greatly changed
n with the ing feathers

solid horny lump.”

in shape, in_comparis orr

5 Mr. Salvin, in ¢ Proc. Zool. Soc’ 1867, p. 160. T am much indebted
to inguished omithologist for sketehes of the feathers of the
Chamapetes, and for other information,

& Jerdon, * Birds of India, vol. iii. pp. 618, 621

5 Gould, ‘Introduction to the Trochilide, 1861, p. 49. Snlvm,
<Proc. Zoolog. Soc.” 1867, p. 160.
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(, ¢,7) 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. These little birds
make an extraordinary noise, the first “sharp note being

not unlike the crack of a whip.

d 5 F
Fig, d5.—Secondary wine @ (from Mr. Sclater, in Proc.
from tiie male ' the thres

eathers of Pipra_deli
1800)- hree pper feathe
Tower corromponding feathers. @6, . Worh the
aand @ Fiih sccondury wing feather of male and. fomale, wper oo 1
and¢. Sixth secondary, upper surfice. ¢ and f. S o asy, Jower

st

# Selater, in “Proc. Zool Soc’ 1860, p. 90, and in Ibis, vol
1862, p. 175.  Also Salvin, in ‘Ibis,’ 1860, p. 37.
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The diversity of the sounds, both vocal and instrumen-
tal, made by the males of many species during the breed-
ing-season, and the diversity of the means for producing
such sounds, are highly remarkable. We thus gain a
high idea of their importance for sexual purposes, and are
reminded of the same conclusion with respect to insects.
Tt is not difficult to imagine the steps by which the notes
of a bird, primarily used as a mere call or for some other
purpose, might have been improved into a melodious love-
song. This is somewhat more difficult in the case of the

modified feathers, by which the drumming, whistling, or
roaring noises, are produced. But we have seen that some
birds during their courtship flutter, shake, or rattle thel
wnmodified feathers together; and, if the females were led
to select the best performers, the males which possessed
the strongest or thickest, or most attenuated feathers,
situated on any part of the body, would be the most suc-
cessful; and thus by slow degrees the feathers might be
modified to almost any extent. The females, of course,
would not notice each slight successive alteration in shape,
but only the sounds thus produced. It is a curious fact
that, in the same class of animals, sounds so different as
{he drumming of the snipe’s tail, the tapping of the wood-
pecker’s beak, the harsh trampet-like ery of certain water-
fowl, the cooing of the turtle-dove, and the song of the
nightingale, should all be pleasing to the females of the

several species.  But we must not judge the tastes of dis-
tinct species by a uniform standard ; nor must we Jjudge
by the standard of man’s taste. Even with man, we
hould remember what discordant noises, the beating of
tom-toms and the shrill notes of reeds, please the ears of
ces. Sir S. Baker remarks,” that “as the stomach of
the Arab prefers the raw meat and reeking liver taken

sava

51 <The Nile Tributaries of Abyssinia,’ 1867, p. 205.
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hot from the animal, so does his ear prefer his equally
coarse and discordant music to all other.”

ZLove-Antics and Dances—The curious love-gestures
of various birds, especially of the Gallinacee, have already
been incidentally noticed; so that little need here be
added. In Northern America, large numbers of a grouse,
the Zotrao phasianellus, meet every morning during the
breeding-season on a selected level spot, and here they
run round and round in a circle of about fifteen or twenty
feet in diameter, so that the ground is worn quite bare,
like a fairy-ring. In these Partridge-dances, as they are
called by the hunters, the birds assume the strangest atti-

tudes, and run round, some to the left and some to the
right. Audubon describes the males of a heron (Ardea
herodias) as walking about on their long legs with great
dignity before the females, bidding defiance to their rivals.
‘With one of the disgusting carrion-vultures (Cathartes
Jota) the same naturalist states that “the gesticulations
and parade of the males at the beginning of the love-sea-
son are extremely ludicrous.” Certain birds perform
their love-antics on the wing, as we have seen with the
black African weaver, instead of on the ground. During
the spring our little white-throat (Sylvia cinerea) often
rises a few feet or yards in the air above some bush, and
< flutters with a fitful and fantastic motion, singing all the
while, and then drops to its perch.” The great English
bustard throws himself into indescribably odd attitudes
while courting the female, as has been figured by Wolf.
An allied Indian bustard ( Otis Bengalensis) at such times
“rises perpendicularly into the air with a hurried flapping
of his wings, raising his erest and puffing out the feathers
of his neck and breast, and then drops to the ground;”
he repeats this maneuvre several times su ely, at
the same time humming in a peculiar tone. Such females
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as happen to be near “obey this saltatory summons,” and
when they approach he trails his wings and spreads his
tail like a turkey-cock.*

But the most curious case is afforded by three allied
genera of Australian birds, the famous Bower-birds—no
doubt the co-descendants of some ancient species which
acquired the strange instinet of constructing bowers
for performing their love-antics. The bowers (Fig. 46),
which, as we shall hereafter see, are highly decorated
with feathers, shells, hones, and leaves, are built on the
ground for the sole purpose of courtship, for their nests
are formed in trees. Both sexes assist in the erection of
the bowers, but the male is the principal workman. So
strong is this instinet that it is practised under confine-
ment, and Mr. Strange has described ® the habits of some
Satin Bower-birds, which he kept in his aviary in New
South Wales. “ At times the male will chase the female
all over the aviary, then go to the bower, pick up a gay
feather or a large leaf, utter a curious kind of note, set all
his feathers 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, and then the other,
uttering a low, whistling note, and, like the domestic
cock, seems to be picking up something from the ground,
until at last the female goes gently toward him.” Cap-
tain Stokes has described the habits and  play-houses”
of another species, the Great Bower-bird, which was seen

5 For Tetrao phasiancllus, see Richardson, ‘Fauna Bor. America, p.
361, and for further particulars Captain Blakiston, ‘Ibis,’ 186, p. 125.
For the Cathartes and Ardea, Audubon, ¢ Ornith. Biography, vol. ii. p.
51, and vol. iii. p. 89. On the White-throat, Macgillivray, ¢ Hist. British
Birds,” vol. ii. p. 854 On the Indian Bustard, Jerdon, ¢ Birds of India,’
L iil. p. 618.

 Gould, “ Hand-book to the Birds of Australia,’ vol. i. pp. 444, 449,
455. The bower of the Satin Bower-bird may always be seen in the
Zoological Society’s Gardens, Regent’s Park.
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“ amusing itself by flying backward and forward, taking
ely from each side, and carrying it through
n its mouth.” These curiou

ructures,
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formed solely as halls of assemblages, where both sexes
amuse themsglves and pay their court, must cost the birds
much labor. The bower, for instance, of the fawn-
breasted species, is nearly four feet in length, eighteen
S in height, and is raised on a thick platform of

Decoration.—I will first discuss the cases in which the
males are ornamented either exclusively or in a much
er degree than the females; and in a succeeding
chapter those in which both sexes are equally orna-
mented, and finally the rare cases in which the female is
somewhat more brightly colored than the male. As with
the artificial ornaments used by savage and civilized men,
so with the natural ornaments of birds, the head is the
chief seat of decoration.®” The ornaments, as mentioned
at the commencement of this chapter, are wonderfully di-
The plumes on the front or back of the head
ist of variously-shaped feathers, sometimes capable of
erection or expansion, by which their beautiful colors are
fully displayed. Elegant ear-tufts (see Fig. 39 ante) are
occasionally present. The head is sometimes covered
with velvety down like that of the pheasant; or is naked
and vividly colored; or supports fleshy appendages, fila-
ments, and solid protuberances, The throat, also, is
sometimes ornamented with a beard, or with wattles or
caruncles.  Such appendages are generally brightly col-
ored, and no doubt serve as ornaments, though not always
ornamental in our eyes; for while the male is in the act
of courting the female, they often swell and assume more
vivid tints in the case of the male turkey. At such
times the fleshy appendages about the head of the male
Tragopan pheasant (Ceriornis temminckii) swell into a

® See remarks to this effect, on the “Feeling of Beauty among Ani-
mals,” by Mr. J. Shaw, in the * Athenzum,’ Nov. 24, 1866, p. 681.
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large lappet on the throat and into two horns, one on
each side of the splendid top-knot; and these are then
colored of the most intense blue which I have ever be-
held. The African hornbill (Bucoraz Abyssinicus)inflates
the scarlet bladder-like wattle on its
wing drooping and tail es
appearance.” *
more bri
and th

neck, and with its
sanded “makes quite a grand
lven the iris of the eye is sometimes
htly colored in the male than in the female;
requently the case with the beak, for instance,
in our common blackbird. In Buceros corrugatus, the
whole heak and immense casque are colored more con-
spicuously in the male than in the female; and “the ob-
lique grooves upon the sides of the lower mandible are
peculiar to the male sex.” *

The males are often ornamented with elongated feath-
ers or plumes, springing from almost every part of the
body. The feathers on the throat and br
times developed into beautiful ruffs and collax
feathers are frequently increased in length,

are some-
The tail-
s we see in
il of the
Argus ph .. The body of this latter bird is not
larger than that of a fowl; yet the length from the end of
the beak to the extremity of the tai
feet three inches.” The wing-feathers are not elongated
nearly so often as the tail-feathe i ¢
would impede the act of flight. Yet the beautifully ocel-
lated secondary wing-feathers of the male Argus pheasant
are nearly three feet in length; and, in a sm
nightsjar (Cosmetornis veaillarius), one of the prin
wing-feathers, during the breeding-season, attains a length
of twenty-six inches, while the bird itself is only ten inches
in length. Tn another closely-allied genus of

is no less than five

iy

1 Mr. Monteiro, ‘Ihis,’ vol. iv. 1862, p. 339.
© ¢Land and Water, 1868, p. 217.
5 Jardine's ‘Naturalist Library : Birds,” vol. xiv. p. 166.
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the shafts of the elongated wing-feathers are naked, ex-
cept at the extremity, where there is a disk.” Again, in
another genus of night-j the tail-feathers are even
still more prodigiously developed; so that we see the
same kind of ornament gained by the males of closely-
allied birds, through the development of widely-different
feathe:

It is a curious fact that the feathers of birds belonging
to distinct groups have been modified in almost exactly
the same peculiar manner; Thus the wingfeathers in one
of the above-mentioned night-jars are bare along the shaft
and terminate in a disk; or are, as they are sometimes
called, spoon or racket-shaped. Feathers of this kind
oceur in the tail of a motmot (Ewmomota superciliaris),
of a Kkingfisher, finch, humming-bird, parrot, several
Indian drongos (Dierurus and Edolius, in one of which
the disk stands vertically), and in the tail of certain Birds
of Paradise. In these latter birds, similar feathers, beau-
tifully ocellated, ornament the head, as is likewise the
case with some gallinaceous birds. TIn an Indian bustard
(Sypheotides auritus), the feathers forming the ear-tufts,
which are about four inches in length, also terminate in
disk: The barbs of the feathers in various widely-dis-
tinct birds are filamentous or plumose, as with some
, Ibises, Birds of Paradise, and Gallinacez. In
ses the harbs disappear, leaving the shafts bare;
and these in ﬂm tail of the Puradis

sea apoda attain a
Smaller feathers when thus
denuded appear like bristles, as on the breast of the
turkey-cock. As any fleeting fashion in dress comes to

@ Sclater, in the ‘This, vol. vi. 1864, p. 114. Livingstone, ‘ Expedi-
tion to the Zambesi,’ 1865, p. 66.

6 Jerdon, *Birds of India,’ vol. iii. p. 620,

6 Wallace, in *Annals and Mag, of Nat. Hist. vol. xx. 1857, p. 4165
and in his Malay Archipelago,’ vol. ii. 1869, p. 890.
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be admired by man, so with birds a change of almost any
kind in the structure or coloring of the feathers, in the
male, appears to have been admired by the female. The
fact of the feathers in widely-distinct groups having been
modified in an analogous manner, no doubt depends pri-
marily on all the feathers having nearly the same struct-
ure and manner of development, and consequently tend-
ing to vary in the same manner. We often see a ten-
dency to amalogous variability in the plumage of our
domestic breeds belonging to distinet species. Thus top-
knots have appeared in several species. In an extinct
variety of the turkey, the top-knot consisted of bare quills
surmounted with plumes of down, so that they resembled,
to a certain extent, the racket-shaped feathers above de-
seribed. In certain breeds of the pigeon and fowl the
feathers are plumose, with some tendency in the shafts to
be naked. In the Sevastopol goose the scapular feathers
are greatly elongated, curled, or even spirally twisted,
with the margins plumose.*”

In regard to color hardly any thing need here be said ;
for every one knows how splendid are the tints of bird
and how harmoniously they are combined. The coloh
are often metallic and iridescent, Circular spots are
sometimes surrounded by one or more differently-shaded
zones, and are thus converted into ocelli. Nor need much
be said on the wonderful differences between the sexes, or
of the extreme beauty of the males of many birds. The
common peacock offers a striking instance, Female Birds
of Paradise are obscurely colored and destitute of all orna-
ments, while the males are probably the most highly
decorated of all birds, and in so many ways, that they
must be seen to be appreciated. The elongated and
golden-orange plumes which spring from beneath the

67 See my work on ‘The Variation of Animals and Plants under Do-
mestieation,’ vol. i. pp. 289, 295.
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wings of the Paradisea apodu (see Fig. 47 of P. rubra, a
much less beautiful species), when vertically erected and
made to vibrate, are deseribed as forming a sort of halo,
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in the centre of which the head “looks like a little eme-
rald sun with its rays formed by the two plumes.”® In
another most beantiful species the head is bald, < and of a

Fra. 48.—Lophornis ornatus, male and female (from Brehm).

% Quoted from M. de Lafresnaye, in ¢ Annals and Mag. of Nat. Hist."
23
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Fio. 49.—Spathura Underwoodi, maleand female (from Brehm).

vol. 1854, p. 157; see also Mr. Wallace’s much fuller account in vol
xx. 1857, p. 412, and in his Malay Archipelago.
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rich cobalt blue, crossed by swcml lines of black velvety
feathers.”

Male humming-birds (Figs. 48 and 49) almost vie with
Birds of Paradise in their beauty, as every one will admit
who has seen Mr. Gould’s splendid volumes or his rich
collection. It is very remarkable in how many different
ways these birds are ornamented. Almost every part of
the plumage has been taken advantage of and modified ;
and the modifications have been carried, as Mr. Gould
showed me, to a wonderful extreme in some species be-*
longing to mearly every sub-group. Such cases are curi-
ously like those which we see in our fancy breeds, reared
by man for the sake of ornament: certain individuals
originally varied in one character, and other individuals
belonging to the same species in other characters; and
these have been seized on by man and augmented to an
extreme point—as the tail of the fantail-pigeon, the hood
of the jacobin, the beak and wattle of the carrier, ete.
The sole difference between these cases is that in the
one the result is due to man’s selection, while in the
other, as with Humming-birds, Birds of Paradise, ete., it
is due to sexual selection—that is, to the selection by the
females of the more beautiful males.

I will mention only one other bird, remarkable from
the extreme contrast in color between the sexes, namely,
the famous Bell-bird (Chasmorhynehus niveus) of South
America, the note of which can be distinguished at the
distance of nearly three miles, and astonishes every one
who first hears it. The male is pure white, while the f
male is dusky-green; and the former color with terres-
trial species of moderate size and inoffensive habits ry
rare. The male, also, as described by Waterton, has a
spiral tube, nearly three inches in length, which rises from
the base of the beak. Tt is jet-black, dotted over with

6 Wallace, ¢ The Malay Archipelago,’ vol. ii. 1869, . 405.
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minute downy feathers. This tube can be inflated with
air, through a communication with the palate; and when
not inflated hangs down on one side. The genus consists
of four species, the males of which are very distinet, while
the females, as described by Mr. Sclater in a most inter-
esting paper, closely resemble each other, thus offering an
excellent instance of the common rule that within the
same group the males differ much more from each other
than do the females. In a second species (C. nudicollis)

* the male is likewise snow-white, with the exception of a
large space of naked skin on the throat and round the
eyes, which dwring the breeding-season is of a fine green
color. In a third species (C. tricarunculatus) the head
and neck alone of the male are white, the rest of the body
being chestnut-brown, and the male of this species is pro-
vided with three filamentous projections half as long as
the body—one rising from the base of the beak and the
two others from the corners of the mouth.”

The colored plumage and certain other ornaments of
the males when adult are either retained for life or are
periodically renewed during the summer and breeding-sea-
son. At this season the beak and naked skin about the
head frequently change color, as with some herons, ibises,
gulls, one of the bell-birds just noticed, ete. In the white
ibis, the cheeks, the inflatable skin of the throat, and the
basal portion of the beak, then become crimson.™ In one
of the rails, Gallicres eristatus, a large red caruncle is de-
veloped during this same period on the head of the male.
So it is with a thin horny crest on the beak of one of the
pelicans, P. erythrorhynchus ; for, after the breeding-sea-
son, these horny crests are shed, like horns from the heads

%0 Mr. Selater, *Intellectual Observer, Jan. 1867. ¢ Waterton's Wan-
derings, p. 118, See also Mr, Salvin's interesting paper, with a plate, in
the Ibis,’ 1865, p. 90.

0 Land and Water, 1867, p. 394.
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of stags, and the shore of an island in a lake in Nevada
was found covered with these curious exuvie.™

Changes of color in the plumage according to the sea-
son depend firstly on a double annual moult, secondly on
an actual change of color in the feathers themselves, and
thirdly on their dull-colored margins being periodically
shed, or on these three processes more or less combined.
The shedding of the deciduary margins may be compared
with the shedding by very young birds of their down;
for the down in most cases arises from the summits of the
first true feathers.™

With respect to the birds which annually undergo a
double moult, there are, firstly, some kinds, for instance
snipes, swallow-plovers (Glareol) and curlews, in which
the two sexes resemble each other and do not change
color at any season. I do not know whether the winter
plumage is thicker and warmer than the summer plumage,
which seems, when there is no change of color, the most
probable cause of a double moult. Secondly, there are
Dirds, for instance, certain species of Totanus and other
grallatores, the sexes of which resemble each other, but
have a slightly different summer and winter plumage.
The difference, however, in color in these cases is so
slight that it can hardly be an advantage to them; and it
may, perhaps, be attributed to the direct action of the
different conditions to which the birds are exposed during
the two seasons. Thirdly, there are many other birds the
sexes of which are alike, but which are widely different in
their summer and winter plumage. Fourthly, there are
birds, the sexes of which differ from each other in color;
but the females, though moulting twice, retain the same
colors throughout the year, while the males undergo a

 Mr. D. G. Elliot, in ‘Proc. Zool. Soc. 1869, p. 589.
% ¢ Nitzsch's Pterylography,’ edited by P. L. Sclater. Ray Soc.
1867, p. 14.
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change, sometimes, as with certain bustards, a great
change of color. Tifthly and lastly, there are birds the
sexes of which differ from each other in both their sum-
mer and winter plumage, but the male undergoes a
greater amount of change at each recurrent season than
the female—of which the Ruft (Machetes pugnaz) offers
a good instance. |

With respect to the cause or purpose of the differences
in color between the summer and winter plumage, this
may in some instances, as with the ptarmigan,” serve
during both seasons as a protection. When the difference
between the two plumages is slight it may perhaps be at-
tributed, as already remarked, to the direct action of the
conditions of life, But with many birds there can hardly
be a doubt that the summer plumage is ornamental, even
when both sexes are alike. We may conclude that this is
the case with many herons, egrets, ete., for they acquire
their beautifal plumes only during the breeding-season.
Moreover, such plumes, top-knots, ete., though possessed
Dy both sexes, are occasionally a little more highly devel-
oped in the male than in the female; and they resemble
the plumes and ornaments possessed by the males alone
of other birds. It is also known that confinement, by
affecting the reproductive system of male birds, frequent-
ly checks the development of their secondary sexual char-
acters, but has no immediate influence on any other char-
acters; and T am informed by Mr. Bartlett that eight or
nine specimens of the Knot (Zringa canutus) retained
their unadorned winter plumage in the Zoological Gar-

% The brown mottled summer plumage of the ptarmigan is of as much
importance to it, as a protection, as the white winter plumage; for, in
Scandinavia, during the spring, when the snow has disappeared, this bird
is known to suffer greatly from birds of prey, before it has acquired its
summer dress: see Wilhelm von Wright, in Lloyd, ‘Game-Birds of
Sweden,’ 1867, . 125.
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dens throughout the year, from which fact we may infer
that the summer plumage, though common to both sexes,
e o N At Gt el T
mage of many other birds.

From the foregoing facts, more especially from neither
sex of certain birds changing color during either annual
moult, or changing so slightly that the change can hardly
be of any service to them, and from the females of other
species moulting twice, yet retaining the same colors
throughout the year, we may conclude that the habit of
moulting twice in the year has not been acquired in order
that the male should assume during the breeding-season
an ornamental character; but that the double moult, hav-
ing been originally acquired for some distinct purpose,
has subsequently been taken advantage of in certain cases
for gaining a nuptial plumage.

Tt appears at first sight a surprising circumstance that,
with closely-allied birds, some species should regularly
undergo a double annual moult, and others only a single
one. The ptarmigan, for instance, moults twice or even
thrice in the year, and the blackcock only once: some of
the splendidly-colored honey-suckers (Nectariniw) of In-
dia and some sub-genera of obscurely-colored pipits (An-
thus) have a double, while others have only a single an-
nual moult.” But the gradations in the manner of moult-
ing, which are known to occur with various birds, show
us_how species, or whole groups of species, might have

% In regard to the previous statements on moulting, see, on snipes
etc., Macgillivray, *Hist. Brit, Birds,’ vol. iv. p. 871; on Glarcole, cu
Jows, and. bustards, Jerdon, “Birds of Tndia, val. il. pp. 615, 630, 68
on Tetanus, ibid. p. 7005 on the plumes of herons, ibid. p. d M
gillivray, vol. iv. pp. 435, 444, and Mr. Stafford Allen, in “the “Tbis, vol.
v. 1863, p. 33.

™ On the moulting of the ptarmigan, see Gould’s ¢ Birds of Gre
Britain.” On the honey-suckers, Jerdon, ¢ Birds of India,’ vol. i. pp.
365, 369, On the moulting of Anthus, see Blyth, in ¢ Ibis,’ 1867, p.
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originally acquired their double annual moult, or, having
once gained the habit, have again lost it. With certain
bustards and plovers the vernal moult is far from com-
plete, some feathers being renewed, and some changed in
color. There is also reason to believe that with certain
Dbustards and raillike birds, which properly undergo a
double moult, some of the older males retain their nup-
tial plumage throughous the year. A few highly-modified
feathers may alone be added during the spring to the
plumage, as ocours with the disk-formed tail-feathers of
certain drongos *(Bhringa) in India, and with the elon-
gated feathers on the back, neck, and crest, of certain
herons. By such steps as these, the vernal moult might
be rendered more and more complete, until a perfect
double moult was acquired.” A gradation can also be
shown to exist in the length of time during which either
annual plumage is retained; so that the one might come
to be retained for the whole year, the other being com-
pletely lost. Thus the Machetes pugnaw retains his raff
in the spring for barely two months. The male widow-
bird (Chera progne) acquires in Natal his fine plumage
and long tail-feathers in December or January, and loses
them in March; so that they are retained during only
about three months, Most species which undergo a
double moult keep their ornamental feathers for about
six months. The male, however, of the wild Gallus
bankiva retains his neck-hackles for nine or ten months;
and, when these are cast off; the underlying black feathers
on the neck are fully exposed to view. But, with the do-
mesticated descendant of this species, the neck-hackles of
the male are immediately replaced by new ones; so that
we here see, with respect to part of the plumage, a double
moult changed under domestication into a single moult.”

T For the foregoing statements in regard to partial moults, and on
old males retaining their nuptial plumage, see Jerdon, on bustards and
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The common drake (Anas boschas) is well known after
the breeding-season to lose his male plumage for a period
of three months, during which time he assumes that of
the female. The male pintail-duck (Anas acuta) loses
his plumage for the shorter period of six weeks or two
months; and Montagu remarks that this double moult
within so short a time is a most extraordinary circum-
stance, that seems to bid defiance to all human reasoning.
But he who believes in the gradual modification of spe-
cies will be far from feeling surprised at finding grada-
tions of all kinds. If the male pintail were to acquire his
new plumage within a still shorter period, the new male
feathers would almost necessarily be mingled with the old,
and both with some proper to the female; and this ap-
parently is the case with the male of a not distantly-allied
bird, namely the Merganser serrator, for the mal
said to “undergo a change of plumage, which assimilates
them in some measure to the female.” By a little further
acceleration in the process, the double moult would be
completely lost.™

Some male birds, as before stated, become more bright-
ly colored in the spring, not by a vernal moult, but either
by an actual change of color in the feathers, or by their
obscurely-colored deciduary margins being shed. Changes
of color thus caused may last for a longer or shorter time.
With the Pelecanus onocrotalus a beautifal rosy tint, with

are

plovers, in * Birds of India,? vol.
in ‘Land and Water,’ 1867, p. 84. On the Vidua, ‘Ibis,
p.133. On the Drongo Shrikes, Jerdon, ibid. vol. i. p. 435. On the
vernal moult of the Herodias bubuleus, Mr. S. 8, Allen, in *Ibis,” 1863, p.
33, On Gallus bankiva, Blyth, in “Annals and Mag. of Nat. Hist.’ vol.
11848, p. 455 see, also, on this subject, my ¢ Variation of Animals
under Domestication,’ vol. i p. 2
% Seo Mucgillivray, Hist, British Birds? (vol, v, pp. 34, 70, 223),
on the moulting of the Anatidm, with quotations from Waterton and
Montagu. Also Yarrell, ¢ Hist. of British Birds, vol. iii. p. 243.

pp. 617, 637, 709, 711. Also Blyth
vol. i, 1861,
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lemon-colored marks on the breast, overspreads the whole
plumage in the spring; but these tints, as Mr. Sclater
states, © do not last long, disappearing generally in about
six weeks or two months after they have been attained.”
Certain finches shed the margins of their feathers in the
spring, and then become bright-colored, while other finches
undergo no such change. Thus the Fringilla tristis of the
United States (as well as many other American species)
exhibits its bright colors only when the winter is past,
while our goldfinch, which exactly represents this bird in
habits, and our siskin, which represents it still more close-
ly in structure, undergo no such annual change. But a
difference of this kind in the plumage of allied species is
not surprising, for with the common linnet, which belongs
to the same family, the crimson forchead and breast are
displayed only during the summer in England, while in
Madeira these colors are retained throughout the year.”

Display by Male Birds of their Phumage—Ornaments
of all kinds, whether permanently or temporarily gained,
are sedulously displayed by the males, and apparently
serve to excite, or attract, or charm, the females. But the
males will sometimes display their ornaments, when not
in the presence of the females, as occasionally oceurs with
grouse at their balzplaces, and as may be noticed with
the peacocks this latter bird, however, evidently wishes
for a spectator of some kind, and will show off his finery,
as T have often seen, before poultry or even pigs.® All
naturalists who have closely attended to the habits of

™ On the pelican, see Sclater, in ‘Proc. Zool. Soc.’ 1868, p. 265.
On the American finches, see Audubon, ¢ Ornith. Biography,” vo
174, 221, and Jerdon, ¢ Birds of India, vol. ii. p. 885, On the I'nngzlla
cannabina of Madeira, Mr. E. Vernon Harcourt, ‘Ibis,’ vol. v. 1863,
p. 230.

& See also  Ornamental Poultry,’ by Rev. E. S. Dixon, 1848, p. 8.
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birds, whether in a state of nature or under confinement,
are unanimously of opinion that the males delight to dis-
play their beauty. Audubon frequently speaks of the
male as endeavoring in various ways to charm the female.
Mr. Gould, after deseribing some peculiarities in a male
humming-bird, says he has no doubt that it has the power
of displaying them to the greatest advantage before the
female, Dr. Jerdon® insists that the beautiful plumage
of the male serves “to fascinate and attract the female.”
Mr. Bartlett, at the Zoological Gardens, expressed himself
to me in the strongest terms to the same effect.

It must be a grand sight in the forest of India “to
come suddenly on twenty or thirty peafowl, the males
displaying their gorgeous trains, and strutting about in
all the pomyp of pride before the gratified females.” The
wild-turkey-cock erccts his glittering plumage, expands
his finely-zoned tail and barred wing-feathers, and alto-
gether, with his gorged crimson and blue wattles, makes
a superb, though, to our eyes, grotesque appearance.
Similar facts have already been given with respect to
grouse of various kinds* Turning to another Order. The
male Rupicola crocea (Fig. 50) is one of the most beautiful
birds in the world, being of a splendid orange, with some
of the feathers curiously truncated and plumose. The fe-
male is brownish-green, shaded with red, and has a much
smaller crest. Sir R. Schomburgk has described their
courtship; he found one of their meeting-places where ten
males and two females were present. The space was
from four to five feet tn diameter, and appeared to hay
Deen cleared of every blade of grass and smoothed as if
by human hands. A male “ was capering to the apparent
delight of several others. Now spreading its wings,

51 ¢Birds of India,’ Introduct. vol. i p. xxiv.; on the peacock, vol.
iii. p. 507, See Gould’s ‘Introduction to the Trochilidw,’ 1861, pp. 15,
11,
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throwing up its head, or opening its tail like a fan; now
strutting about with a hopping gait until tired, when it
gabbled some kind of note, and was relieved by another.

Fia. 50—Rupicola crocea, male (from Brehm).

Thus three of them successively took the field, and then,
with selfapprobation, withdrew to rest.” The Indians, in
order to obtain their skins, wait at one of the meeting-
places till the birds are eagerly engaged in dancing, and
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then are able to kill, with their poisoned arrows, four or
five males, one after the other.” With Birds of Paradise
a dozen or more full-plumaged males congregate in a trec
to hold a dancing-party, as it is called by the natives;
and here flying about, raising their wings, elevating their
exquisite plumes, and making them vibrate, the whole trec
seems, as Mr. Wallace remarks, to be filled with waving
plumes. When thus engaged, they become so absorbed
that a skilful archer may shoot nearly the whole party
These birds, when kept in confinement in the Malay Archi-
pelago, are said to take much care in keeping their feathers
clean; often spreading them out, examining them, and re-
moving every speck of dirt. One observer, who kept
several pairs alive, did not doubt that the display of the
male was intended to please the female.*

The gold-pheasant ( Zhaumalea picta) during hi
courtship not only expands and raises his splendid frill,
but turns it, as T have myself seen, obliquely toward the
female on whichever side she may be standing, obviously
in order that a large surface may be displayed before
her.* Mr. Bartlett has observed a male Polyplectron
(Fig. 51) in the act of courtship, and has shown me a
specimen stuffed in the attitude then assumed. The tail
and wing feathers of this bird are ornamented with beau-
tiful ocelli, like those on the peacock’s train. Now, when
the peacock displays himself, he expands and erects his
tail transversely to his body, for he stands in front of the
female, and has to show off, at the same time, his rich

# ¢Journal of R. Geograph. Soc.’ vol. x. 1840, p. 236.

5 ¢ Annals and Mag. of Nat. Hist. vol. xiii. 1854, p. 157; also Wal-
lace, ibid. vol. xx. 1857, p. 412, and ‘The A vol. ii.
1869, p. 252. Also Dr. Bemmett, as quoted by Brehm, ‘Thierleben,’ B
i, 8. 826,

& Mr. T. W. Wood has given (‘The Student, April, 1870, p. 115) a
full account of this manner of display, which he calls the lateral or one-
sided, by the gold-pheasant and by the Japanese pheasant, Ph. versicolor.
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blue throat and breast. But the breast of the Polyplec-
tron is obscurely colored, and the ocelli are not confined
to the tail-feathers. Consequently the Polyplectron does
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not stand in front of the female; but he erects and ex-
pands his tail-feathers a little obliquely, lowering the ex-
panded wing on the same side, and raising that on the
opposite side. In this attitude the ocelli over the whole
body are exposed before the 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 toward 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 which
is opposite to the female, and which would otherwise be
concealed, so that nearly all the beautifully-spotted feath-
ers are exhibited at the same time, -

The case of the Argus pheasant is still more striking.
The immensely-developed secondary wing-feathers, which
are confined to the male, are ornamented with a row of
from twenty to twenty-three ocelli, each above an inch in
diameter. The feathers are also elegantly marked with
oblique dark stripes and rows of spots, like those on the
skin of a tiger and leopard combined. The ocelli are so
beautifully shaded that, as the Duke of Argyll remarks,™
they stand out like a ball lying loosely within a socket.
But when I looked at the specimen in the British Museum,
which is mounted with the wings expanded and trailing
downward, T was greatly disappointed, for the ocelli ap-
peared flat or even concaye. Mr. Gould, however, soon
made the case clear to me, for he had made a drawing of
a male while he was displaying himself. At such times
the long secondary feathers in both wings are vertically
erected and expanded ; and these, together with the enor-

. mously-elongated tail-feathers, make a grand semicircular
upright fan. Now as soon as the wing-feathers are held
in this position, and the light shines on them from above,
the full effect of the shading comes out, and each ocellus

& ¢ The Reign of Law, 1867, p. 203.
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at once resembles the ornament called a ball and socket.
These feathers have been shown to several artists, and all
have expressed their admiration at the perfect shading.
Tt may well be asked, Could such artistically-shaded orna-
ments have been formed by means of sexual selection ?
But it" will be convenient to defer giving an answer to
this question until we treat in the next chapter of the
principle of gradation. g

The primary wing-feathers, which in most gallinaceous
Dirds are uniformly colored, are in the Argus pheasant
not less wonderful objects than the secondary wing-feath-
ers. They are of a soft brown tint with numerous dark
spots, each of which consists of two or three black dots
with a surrounding dark zone. But the chief ornament is
a space parallel to the dark-blue shaft, which in outline
forms a perfect second feather lying within the true feath-
er. This inner part is colored of a lighter chestnut, and
is thickly dotted with minute white points. 1 have shown
this feather to several persons, and many have admired it
even more than the ball-and-socket feathers, and have de-
clared that it was more like a work of art than of Nature.
Now these feathers are quite hidden on all ordinary occa-
sions, but ave fully displayed when the long secondary
feathers are erected, though in a widely-different manner
for they are expanded in front like two little fans or
shields, one on each side of the breast near the ground.

The case of the male Argus pheasant is eminently in-
teresting, because it affords good evidence that the most
refined beauty may serve as a charm for the female, and
for no other purpose. We must conclude that this is the
case, as the primary wing-feathers are never displayed, .
and the ball-and-socket ornaments are not exhibited in full
perfection, except when the male assumes the attitude of
courtship. The Argus pheasant does not possess brilliant
colors, so that his success in courtship appears to have
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depended on the great size of his plumes, and on the elab-
oration of the most elegant patterns. Many will declare
that it is utterly incredible that a female bird should be
able to appreciate fine shading and exquisite patterns. It
is undoubtedly a marvellous fact that she should possess
this almost human degree of taste, though perhaps she
admires the general effect rather than each separate de-
tail. He who thinks that he can safely gauge the di
nation and taste of the lower animals, may deny that the
female Argus pheasant can appreciate such refined beau-
ty; but he will then be compelled to admit that the ex-
traordinary attitudes assumed by the male during the act
of courtship, by which the wonderful beauty of his plu-
and this is a con-

mage is fully displayed, are purposeless;
clusion which I for one will never admit.

Although so many pheasants and allied gallinaceous
Dirds carefully display their beautiful plumage before the
females, it is remarkable, as Mr. Bartlett informs me, that
this is not the case with the dull-colored Eared and Cheer
pheasants (Crossoptilon auritum and Phasianus Walli-
chii) ; so that these birds seem conscious that they have
little beauty to display. Mr. Bartlett has never seen the
males of either of these species fighting together, though
he has not had such good opportunities for observing the
Cheer as the Eared pheasant. Mr. Jenner Weir, also,
finds that all male birds with rich or strongly-character-
ized plumage are more quarrelsome than the dull-colored
species belonging to the same groups. The goldfinch, for
instance, is far more pugnacious than the linnet, and the
blackbird than the thrush. Those birds which undergo a
seasonal change of plumage likewise become much more
pugnacious at the period when they are most gayly orna-
mented. No doubt the males of some obseure y-colored
birds fight desperately together, but it appears that when
sexual selection has been highly influential, and has given
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bright colors 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 mam-
mals. On the other hand, with birds the power of song
and brilliant colors have rarely been both acquired by the
males of the same species ; but in this case, the advantage
gained would have been identically the same, namely, suc-
cess in charming the female. Nevertheless, it must be
owned that the males of several Drilliantly-colored birds
have had their feathers specially modified for the sake of
producing instrumental music, though the beauty of this
cannot be compared, at least according to our taste, with
that of the vocal music of many songsters.

We will now turn to male birds which are not orna-
mented in any very high degree, but which nevertheless
display, during their courtship, whatever attractions they
may possess. These cases are in some respects more
curious than the foregoing, and have been but little no-
ticed. T owe the following facts, selected from a large
body of valuable notes, sent to me by Mr. Jenner Weir,
who has long kept birds of many kinds, including all the
British Fringillidze and Emberizidz. The bullfinch makes
his advances in front of the female, and then pufls out his
breast, so that many more of the crimson feathers are seen
at once than otherwise would be the case. At the same
time he twists and bows his black tail from side to side in
a ludicrous manner. The male chaffinch also stands in
front of the female, thus showing his red breast, and
«Plue-bell,” as the fanciers call his head; the wings at the
game time being slightly expanded, with the pure white
bands on the shoulders thus rendered conspicuous. The
common linnetdistends his rosy breast, slightly expands
his brown wings and tail, so as to make the best of them
Dby exhibiting their white edgings. We must, however,
be cautious in concluding that the wings are spread out
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solely for display, as some birds act thus whose wings are
not beautiful. This is the case with the domestic cock,
but it is always the wing on the side opposite to the female
which is expanded, and at the same time scraped on the
ground. The male goldfinch behaves differently from all
other finches : his wings are beautiful, the shoulders being
black, with the dark-tipped wing-feathers spotted with
white and edged with golden yellow. When he courts
the female, he sways his body from side to side, and
quickly turns his slightly-expanded wings first to one side
then to the other, with a golden flashing effect. No other
British finch, as Mr. Weir informs me, turns during his
courtship from side to side in this manner; not even the
closely-allied male siskin, for he would not thus add to his
beauty.

Most of the British Buntings are plain-colored birds ;
but in the spring the feathers on the head of the male
reed-hunting (Emberiza schemiculus) acquire a fine black
color by the abrasion of the dusky tips; and these are
erected during the act of courtship. Mr. Weir has kept
two species of Amadina from Australia: the 4. castanotis
is a very small and chastely-colored finch, with a dark
tail, white rump, and jet-black upper tail-coverts, each of
the latter being marked with three large conspicuous oval
spots of white. This species, when courting the female,
slightly spreads out and vibrates these party-colored tail-
coverts in a very peculiar manner. The male Amadina
ZLathami behaves very differently, exhibiting before the
female his brilliantly-spotted breast and scarlet rump, and
scarlet upper tail-coverts. 1 may here add from Dr.
Jerdon, that the Indian Bulbul (Pyenonotus hamorrhous)
has crimson wnder tail-coverts, and the beauty of these
feathers, it might be thought, could never bé well exhib-

# For the description of these birds, sce Gould’s  Hand-book to the
Birds of Australia,’ vol i. 1865, p. 417.
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ited ; but the bird « when excited often spreads them out
laterally, “so that they can be seen even from above.”*
The common pigeon has iridescent feathers on the breast,
and every one must have seen how the male inflates his
reast while courting the female, thus showing off these
feathers to the best advantage. One of the beautiful
bronze-winged pigeons of Australia (Ocyphaps lophotes)
behaves, as described to me by Mr. Weir, very differently:
the male, while standing before the female, lowers his head
almost to the ground, spreads out and raises perpendicu-
larly his tail, and Thalf expands his wings. He then alter-
nately and slowly raises and depresses his body, o that
the iridescent metallic feathers are all seen at once, and
glitter in the sun.

Sufficient facts have now been given to show with
what care male birds display their various charms, and
this they do with the utmost skill. ‘While preening their
foathers, they have frequent opportunities for admiring
themselves, and of studying how best to exhibit their
beauty. But as all the males of the same species display
themselves in exactly the same manner, it appears that
actions, at first perhaps intentional, have become instinc-
tive. If so, we ought not to accuse birds of conscious
vanity ; yet when we see a peacock strutting about, with
expanded and quivering tail-feathers, he seems the very
emblem of pride and vanity.

The various ornaments possessed by the males are cer-
taiuly of the highest importance to them, for they have
Deen acquired in some cases at the expense of greatly-im-
peded powers of flight or of running. The African night-
Sar (Cosmetornis), which during the pairing-season has
one of its primary wing-feathers developed into a streamer
of extreme length, is thus much retarded in its flight, al-
though at other times remarkable for its swiftness. The

1 ¢Birds of India,’ vol. ii. p. 96.
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“unwieldly size ” of the secondary wing-feathers of the
male Argus pheasant are said < almost entirely to deprive
the bird of flight.” The fine plumes of male Birds of
Paradise trouble them during a high wind. The ex-
tremely long tail-feathers of the male widow-birds (Vidua)
of Southern Africa render “their flight heavy;” but as
soon as these are cast off they fly as well as the females.
As birds always breed when food is abundant, the males
probably do not suffer much inconvenience in searching
for food from their impeded powers of movement; but
there can hardly be a doubt that they must be much more
liable to be struck down by birds of prey. Nor can we
doubt that the long train of the peacock and the long tail
and wing feathers of the Argus pheasant must render
them a more easy prey to any prowling tiger-cat than
would otherwise be the case. Even the bright colors of
many male birds cannot fail to make them conspicuous to
their enemies of all kinds. Hence it probably is, as Mr.
Gould has remarked, that such birds are generally of a
shy disposition, as if conscious that their beauty was a
source of danger, and are much more difficult to discover
or approach, than the sombre-colored and comparatively
tame females, or than the young and as yet unadorned
males.”

It is a more curious fact that the males of some birds
which are provided with special weapons for battle, and
which in a state of nature are so pugnacious that they
often kill each other, suffer from possessing certain orna-

# On the Cosmetornis, see Livingstone’s ‘ Expedition to the Zambesi,
1865, p. 6. On the Argus pheasant, Jardine’s ‘Nat. Hist. Lit
vol. xiv. p. 167. On Birds of Paradise, Lesson, quoted by Brehn
‘ Thierleben,’ B. fii. 5. 825. On the widow-bird, Barrow’s ‘T
Africa, vol. . p. 248, and ‘Tbis, vol. iii. 1861, p. 133 Mr. Gould on
the shyness of male birds, Hand-book to Birds of Australia,’ vol i. 1865,
BP. 210, 457,
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ments. Cock-fighters trim the hackles and cut off the
comb and gills of their cocks; and the birds are then said
to be dubbed. An undubbed bird, as Mr. Tegetmeier in-
sists, ““is at a fearful disadvantage: the comb and gills
offer an easy hold to his adversary’s beak, and as a cock
always strikes where he holds, when once he has seized
his foe, hie has him entirely in his power. Even supposing
that the bird is not killed, the loss of blood suffered by an
undubbed cock is much greater than that sustained by
one that has been trimmed.”* Young turkey-cocks in
fighting always seize hold of each other’s wattles; and I
presume that the old birds fight in the same manner. It
may perhaps be objected that the comb and wattles are
not ornamental, and cannot be of service to the birds in
this way ; but even to our eyes, the beauty of the glossy
black Spanish cock is much enhanced by his white face
and crimson comb; and no one who has ever seen the
splendid blue wattles of the male Tragopan pheasant,
when distended during the act of courtship, can for a mo-
ment doubt that beauty is the object gained. From the
foregoing facts we clearly see that the plumes and other
ornaments of the male must be of the highest importance
to him; and we further see that beauty in some cases is
even more important than success in battle.

# Tegetmeier, ¢ The Poultry-Book,’ 1866, p. 139.
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CHAPTER XIV.

Brrps—continued.

rted by the Female.—Length of Courtship.—Unps
e for the Beautiful —Pref

athy shown
Birds.—Variations sometimes abrupt
of Ocelli.—Gradations of Character.—Cas

ant, and Urosticte.

Wiex the sexes differ in beauty, in the power of s
ing, or in producing what T have called instrumental mu-

ng-

sic, it is almost invariably the male which excels the fe-
male. These qualities, as we have just seen, are evidently
of high importance to the male. When they are gained
for only a part of the year, this is always shortly before
the breeding-season. Tt is the male alone who elaborate-
ly displays his varied attractions, and often performs
strange antics on the ground or in the air, in the presence
of the female. Each male drives away, or, if he can, kills
all his rivals. Hence we may conclude that it is the
object of the male to induce the female to pair with him,
and for this purpose he tries to excite or charm her in
various ways; and this is the opinion of all those who
have carefally studied the habits of living birds. But
there remains a question which has an allimportant bear-
ing on sexual selection, namely, Does every male of the
same species equally excite and attract the female? or
does she exert a choice, and prefer certain males? This
question can be answered in the affirmative by much di-
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rect and indirect evidence. It is much more difficult to
decide what qualities determine the choice of the females ;
but here again we have some direct and indirect evidence
that it is to a large extent the external attractions of the
male, though no doubt his vigor, courage, and other men-
tal qualitics, come into play. We will begin with the in-
direct evidence.

ZLength of Courtship.—The lengthened period during
which hoth sexes of certain birds meet day after day at
an appointed place, probably depends partly on the court-
ship being a prolonged affair, and partly on the reitera-
tion of the act of pairing. Thus in Germany and Scandi-
navia the balzens or leks of the Blackcocks last from the
middle of March, all through April into May. As many
y or fifty, or even more, birds congregate at the
same place is often frequented during suc-

2 The lek of the Capercailzie lasts from the
end of March to the middle or even end of May. In
North America “the partridge-dances” of the Zetrao
phasianellus “last for a month or more.”  Other kinds of
grouse both in North America and Eastern Siberia' fol-
low nearly the same habits. The fowlers discover the
hillocks where the Ruffs congregate by the grass being
trampled bare, and this shows that the same spot is long
frequented. The Indians of Guiana are well acquainted
with the cleared arenas, where they expect to find the
beautiful Cocks of the Rock; and the natives of New
Guinea know the trees where from ten to twenty full-plu-
maged male Birds of Paradise congregate. In this latter

cessive y

1 Nordmann deseribes (* Bull. Soc. Tmp. des Nat. Moscow, 1861, tome:
xxxiv. p. 264) the balzen of Zetrao urogalloides in Amur Land, He esti-
‘mated the number of assembled males at above a hundred, the females,
which lie hid in the surrounding bushes, not being counted.
uttered differ from those of the 7. urogallus or the capes

The noises
Izie.
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case it is not expressly stated that the females meet on
the same trees, but the hunters, if not specially asked,
would not probably mention their presence, as their skins
are valueless.  Small parties of an African weaver (Plo-
ceus) congregate, during the breeding-season, and perform
for hours their graceful evolutions. Large numbers of
the Solitary snipe (Scolopaw major) assemble during the
dusk in a morass; and the same place is frequented for
the same purpose during successive years; here they may
Te seen running about “like so many large rats,” puffing
out their feathers, flapping their wings, and uttering the
strangest cries.*

Some of the above-mentioned birds, namely, the black-
cock, capercailzie, pheasant-grouse, the ruffy the Solitary
snipe, and perhaps some others, are, as it is believed, po-
Iygamists. With such Dirds it might have been thought
that the stronger males would simply have driven away
the -weaker, and then at once have taken p on of as
many females as possible; but if it be indispensable for
the male to excite or please the female, we can understand
the length of the courtship and the congregation of so
many individuals of both sexes at the same spot. Certain
species which are strietly monogamous likewise hold nup-
tial assemblages ; this seems to be the case in Scandinavia
with one of the ptarmigans, and their leks last
middle of March to the middle of May. In Au
Iyre-bird or Menura superbaforms “small round hillocks,”
and the M. Alberti scratches for itself shallow holes, or, :
they are called by the natives, corroborying-places, wk

e, soe
of Swe-

2 With respet to the assemblages of the above-named grou
Brehm, ¢ Thierleben,’ B. 350; also L. Lloyd, ¢ Game
den, 1867, pp. 19, 7S. chhnrd>()u, ¢Fauna Bor. Americana, Birds, p.
362, References in regard to the assemblages of other birds have pre-
viously been given. On Paradisea, see Wallace, in ‘ Annals and Mag. of
Nat. Hist. vol. xx. 1857, p. 412, On the snipe, Lloyd, ibid. p. 221

24
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it is Dbelieved both s ssemble. The meetings of the
DM superba are sometimes very large; and an account has
lately been published® by a traveller, who heard in a val-
ley heneath him, thickly covered with scrub, «a din which
completely astonished” him; on crawling onward he be-
held to his amazement about one hundred and fifty of the
magnificent lyre-cocks, “ranged in order of battle, and
fighting with indescribable fury.” The bowers of the
Bower-birds are the resort of both sexes during the
breeding-season ; and “here the males meet and contend
with each other for the favors of the female, and here the
Jatter assemble and coquet with the males.” With two
of the genera, the same hower is resorted to during many
years.* &

The common magpie (Corvus pica, Linn.), as I have
been informed by the Rev. W. Darwin Fox, used to as-
semble from all parts of Delamere Forest, in order to
celebrate the « great magpie marriage.” Some years ago
these birds abounded in extraordinary numbers, so that a
gamekeeper Lilled in one morning nineteen males, and
another killed by a single shot seven birds at roost together.
While they were so numerous, they had the habit very
carly in the spring of assembling at particular spots, where
they could be seen in flocks, chattering, sometimes fight-
ing, bustling and flying ahout the trees. The whole affair
was evidently considered by the birds as of the highest
importance. Shortly after the meeting they all separated,
and were then observed by Mr. Fox and others to be
paired for the season. In any district in which a species
does not exist in large numbers, great assemblages cannot,
of course, be held, and the same species may have differ-
ent habits in different countries. For instance, I have

3 Quoted by Mr. T. W. Wood in the ‘Student,” April, 1870, p. 125.
4 Gould, ¢ Hand-book of Birds of Australia,’ vol. i. pp. 300, 308, 448
451, On the ptarmigan, above alluded to, see Lloyd, ibid. p. 120.
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never met with any account of regular assemblages of
black game in Scotland, yet these assemblages are so well
known in Germany and Scandinavia that they have spe-
cial names.

Unpaired Birds.—From the facts now given, we may
conclude that with birds belonging to widely-different
groups their courtship is often a prolonged, delicate, and
troublesome affair. There is even reason to suspect, im-
probable as this will at first appear, that some males and
females of the same species, inhabiting the same district,
do not always please each other, and in consequence do
not pair. Many accounts have been published of cither
the male or female of a pair having been shot, and quickly
replaced by another. This has been observed more fre-
quently with the magpie than with any other bird, owing
perhaps to its conspicuous appearance and nest. The
illustrious Jenner states.that in Wiltshire one of a pair
was daily shot no less than seven times successively, but
all to mo purpose, for the remaining magpie soon found
another mate;” and the last pair reared their young. A
new partner is generally found on the succeeding day;
but Mr. Thompson gives the case of one being replaced
on the evening of the same day. Even after the eggs are
hatched, if one of the old birds is destroyed, a mate will
often be found ; this oceurred after an interval of two d:
in a case mcently observed by ome of Sir J. Luhboc]\ s
keepers.® The first and most obvious conjecture is, that
male magpies must be much more numerous than the fe-
males; and that in the above cases, as well as in many oth-
ers which could be given, the males alone had been killed.
This apparently holds good in some instances, for the

® On magpies, Jenner, in ‘Phil. Transact. 1824, p. £1. Macgillivray,
“Hist. British Birds,” vol. i. p. 570. Thompson, in ¢ Aunals and Mag. of
Nat. Hist." vol. viii, 1842, p. 494,
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gamekecpers in Delamere Forest assured Mr. Fox that
the magpies and carrion-crows which they formerly killed
in succession in large numbers near their nests were all
males; and they accounted for this fact by the males be-
ing casily killed while bringing food to the sitting females.
Macgillivray, however, gives, on the authority of an ex-
cellent obseryer, an instance of three magpies successively
Killed on the same nest, which were all females; and an-
other case of six magpies successively killed while sitting
on the same eggs, which renders it probable that most of
them were females, though the male will sit on the eggs,
as T hear from Mr. Fox, when the female is killed.

Sir J. Lubbock’s game-keeper has repeatedly shot, but
how many times he could not say, one of a pair of jays
(Garrulus glandarius), and has never failed shortly after-
ward to find the survivor rematched. The Rev. W. D.
TFox, Mr. F. Bond, and others, have shot one of a pair of
carrion-crows (Corvus corone), but the nest was soon
again tenanted by a pair. These birds are rather com-
mon; but the peregrine falcon (Fuleo peregrinus) is rare,
yet Mr. Thompson states that in Treland “if either an old
male or femile be killed in the breeding-season (not an
uncommon cireumstance), another mate is found within a
very few days, so that the eyri , notwithstanding such
casualties, are sure to turn out their complement of young.”
Mr. Jenner Weir has known the same thing to occur with
the peregrine falcons at Beachy Head. The same obseryer
informs me that three kestrels, all males (Falco tinmuncu-
lus), were killed one after the other while attending the
same nest; two of these were in mature plumage, and the
third in the plumage of the previous year. Even with the
yare golden eagle (Aquila chrysaitos), Mr. Birkbeck was
assured by a trustworthy game-keeper in Scotland, that if
one is killed, another is soon found. So with the white
owl (Striz flammea), it has been observed that  the sur-
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vivor readily found a mate, and the mischief went
oh >

‘White of Selborne, who gives the case of the owl,
adds that he knew a man who, from belicving that par-
tridges when paired were disturbed by the males fighting,
used to shoot them; and, though he had widowed the
same female several times, she was always soon provided
with a fresh partner. This same naturalist ordered 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.” T could add analogous cases relating to the
chaffinch, nightingale, and redstart. With respect to the
latter bird ( Phenicura ruticilla), the writer remarks that
it was by no means common in the neighborhood, and he
expresses much surprise how the sitting female could so
soon give effectual notice that she was a widow. Mr.
Jenner Weir has mentioned to me a nearly similar case:
at Blackheath he never sees or hears: the note of the wild
Dullfinch, yet when one of his caged males has died, a
wild one in the course of a few days has generally come
and perched near the widowed female, whose call-note is
far from loud. I will give only one other fact, on the
authority of this same observer; one of a pair of starlings
(Sturnus vulgaris) was shot in the morning ; by noon a
new mate was found ; this was again shot, but before
night the pair was complete; so that the disconsolate
widow or widower was thrice consoled during the same
day. Mr. Engleheart also informs me that he used dur-
ing several years to shoot one of a pair of starlings which
built in a hole in a house at Blackheath ; but the loss was
always immediately repaired. During one 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 say :
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nevertheless after all this destruction, a brood was
reared.’

These facts are certainly remarkable. How is it that
so many birds are ready immediately to replace a lost
mate? Magpies, jays, carrion-crows, partridges, and
some other birds, are never seen during the spring by
themselves, and these offer at first sight the most perplex-
ing case. But birds of the same sex; although of course
not truly paired, sometimes live in pairs or in small par-
ties, as is known to be the case with pigeons and par-
tridges.  Birdsalso sometimes live in triplets, as has been
observed with starlings, carrion-crows, parrots, and par-
tridges.  With partridges two females have been known
to live with one male, and two males with one female.
In all such cases it is probable that the union would be
easily broken. The males of certain birds may oceasion-
ally be heard pouring forth their love-song long after the
proper time, showing that they have either lost or never
gained a mate. Death from accident or disease of either
one of a pair, would leave the other bird free and single;
and there is reason to believe that female birds during the
Dreeding-season are especially liable to premature death.
Again, birds which have had their nests destroyed, or
barren pairs, or retarded individuals, would easily be in-
duced to desert their mates, and would probably be glad
to take what share they could of the pleasures and duties
of rearing offspring, although not their own.” Such con-

60n the Peregrine falcon see Thompson, ‘Nat. Hist. of Ireland :
Birds,” vol. i. 1849, p. 38. On owls, sparrows, and partridges, see White,
“Nat. Hist. of Selborne,” edit. of 1825, vol. i. p. 139. On the Pheenicura,
see Loudon’s * Mag, of Nat. Hist vol. vii. 1834, p. 245. Brehm (‘ Thier-
leben, B. iv. 5. 991) also alludes to cases of birds thrice mated during
same day

“ See White (Nat. Hist. of Selborne,’ 1825, vol. i. p. 140) on the ex-
istence, carly in the season, of small coveys of male partridges, of which
fact T have heard other instances. See Jemner, on the retarded state of

© The Complete Work of Charles Darwin Online



Caar. XIV.] MENTAL QUALITIES. 103

tingencies as these probably explain most of the foregoing
cases.® Nevertheless it is a strange fact that within the
same district, during the height of the breeding-scason,
there should be so many males and females always ready
to repair the loss of a mated bird. Why do not such
spare birds immediately pair together? Have we not
some reason to suspect, and the suspicion has occurred to
Mr. Jenner Weir, that inasmuch as the act of courtship
appears to be with many birds a prolonged and tedious
affhir, so it occasionally happens that certain males and
females do not succeed, during the proper season, in
citing each other’s love, and consequently do not pair?
This suspicion will appear somewhat less improbable after
we have seen what strong antipathies and preferences fe-
male birds occasionally evince toward particular males.

Mental Qualities of Birds and their Tuste for the
Beautiful—Before we discuss any further the question
whether the females select the more attractive males, or

the generative organs in certain birds, in ¢ Phil. Transact.’ 1824. Tn re-
gard to birds living in triplets, T owe to Mr. Jenner Weir the cases of
the starling and parrots, and to Mr. Fox, of partridges; on carrion-crows,
see the *Ficld,” 1868, p. 415 On various male birds singing after the
proper period, see Rev. L. Jenyns, ‘Observations in Natural History,”
1846, p. 87.

8 The following case has been given (‘ The Times,” Aug. 6, 1868) by
the Rev. E. 0. Morris, on the authority of the Hon. and ‘Rev. 0. W. For-
ester. “The game-keeper here found a hawk’s nest this year, with fiv
young ones in it. He took four and killed them, but left one with its
wings clipped as adecoy to destroy the old ones by. They were both
shot next day in the act of feeding the young one, and the keeper thought
it was done with. The next day he came again and found two other
charitable hawks, who had come with an adopted fe
orphan.  These two he killed, and then left the nest. On returning af-
terward Lie found two more charitable individuals on the same errand of
mercy. One of these he killed; the other he also shot, but could not
find. No more came on the like fruitless errand.”

ling to succor the
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accept the first whom they may encounter, it will be ad-
visable Driefly to consider the mental powers of birds.
Their reason is generally, and perbaps justly, ranked as
low; yet some facts could be given® leading to an oppo-
site conclusion. Low powers of reasoning, however, are
compatible, as we sce with mankind, with strong affec-
tions, acute perception, and a taste for the beautiful; and
it is with these latter qualities that we are here concerned.
Tt has often heen said that parrots become so deeply at-
tached to each other that when one dies the other for a
long time pines; but Mr. Jenner Weir thinks that with
most birds the strength of their affection has been much
exaggerated. Nevertheless when one of a pair in a state
of nature has been shot, the survivor has been heard for
days afterward uttering a plaintive call; and Mr. St. John
gives™ various facts proving the attachment of mated
birds, Starlings, however, as we have seen, may be con-
soled thrice in the same day for the loss of their mates.
In the Zoological Gardens parrots have clearly recognized
their former masters after an interval of some months.
Pigeons have such excellent local memories that they
have been known to return to their former homes after an
interval of nine months, yet, as T hear from Mr, Harrison
Weir, if a pair which would naturally remain mated for
life be separated for a few weeks during the winter and
matehed with other birds, the two, when bronght together
again, rarely, if ever, recognize each other.

Birds sometimes exhibit benevolent feelings; they will

9 For instance, Mr. Yarrell states (¢ Hist. British vol. iii. 1843,
D. 585) that a gull was not able to swallow a small bird which had been
given to it. The gull “paused for a moment, and then, as if suddenly
recollecting himself, ran off at full speed to a pan of water, shook the
bird about in it until well soaked, and immediately gulped it down.
Since that time he invariably has had recourse to the same expedient in
similar cases.”

10 ¢Tour in Sutherlandshire,’ vol. i. 1849, p. 185,

Bir
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feed the deserted young even of distinet species, but this
perhaps ought to be considered as a mistaken instinet,
They will also feed, as shown in an earlier part of this
work, adult birds of their own species which have hecome
blind. Mr. Buxton gives a curious account of a parrot
which took care of a frost-bitten and crippled bird of a
distinct species, cleansed her feathers and defended her
from the attacks of the other parrots which roamed freely
about his garden. It is a still more curious fact that
these birds apparently evince some sympathy for the
pleasures of their fellows. When a pair of cockatoos
made a nest in an acacia-tree, “it was ridiculous to see
the extravagant interest taken in the matter by the others
of tne same species.” These parrots, also, evinced un-
bounded curiosity, and clearly had “the idea of property
and possession.” **

Birds possess acute powers of observation. Every
mated bird, of course, recognizes its fellow. Audubon
states that with the mocking-thrushes of the United States
(Mimus polyglotius) a certain number remain all the year
round in Louisiana, while the others migrate to the Ea
ern States; these latter, on their return, are instantly
recognized, and always attacked, by their Southern breth-
ren. Birds under confinement distinguish different per-
sons, as is proved by the strong and permanent antipathy
or affection which they show, without any apparent cause,
toward certain individua I have heard of numerous
instances with jays, partridges, canaries; and especially
bullfinches. Mr. Hussy has described in how ordi-
nary a manner a tame partridge recognized everybody;
and its likes and dislikes were very strong. This bird
seemed “fond of gay colors, and no new gown or cap

1t Acclimatization of Parrots, by C. Buston, M. P. ‘Annals and
Mag. of Nat. Hist. Nov. 1868, p. 351.
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could be put on without catching his attention.”** Mr.
Hewitt has carefully described the habits of some ducks
(recently descended from wild birds), which, at the ap-
proach of a strange dog or cat, would rush headlong into
the water, and exhaust themselves in their attempts to es-
cape; but they knew so well Mr. Hewitt’s own dogs and
cats that they would lie down and bask in the sun close to
them. They always moved away from a 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 a wild-turkey which always ran
away from any strange dog this bird escaped into the
woods, and some days afterward Audubon saw, as he
thought, 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 mutu-
ally recognized each other as old friends.”

Mr. Jenner Weir is convinced that birds pay particu-
lar attention to the colors of other birds, sometimes out of
jealousy, and sometimes as a sign of kinship. Thus he
turned a reed-bunting (Hmberiza schomiculus), which had
acquired its black head, into his aviary, and the new-comer
was not noticed by any bird, except by a bullfinch, which
is likewise black-headed. 'This bullfinch was a very quiet
Dird, and had never before quarrelled with any of its com-
rades, including another reed-bunting, which had not as
yet become black-headed: but the reed-bunting with a
black head was so unmercifully treated, that it had to be
removed. Mr. Weir was also obliged to turn out a robin,
as it fiercely attacked all birds with any red in their plu-
mage, but no other kinds ; it actually killed a red-breasted

12 ¢The Zoologist, 1847-1848, p. 1602.

13 Hewitt on wild ducks, ‘ Journal of Horticulture,’ Jan. 13, 1863, p.
0. Audubon on the wild-turkey, ¢ Ornith. Biography, vol. i. p. 14. On
the mocking thrush, ibid. vol. i. p. 110.
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crosshill, and nearly killed a goldfinch. On the other
hand, he has observed that some birds, when first intro-
duced into his aviary, fly toward the species which re-
semble them most in color, and settle by their sides.

As male birds display with so much care their fine
plumage and other ornaments in the presence of the fe-
males, it is obviously probable that these

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 looking-glass ( of
which many instances have been recorded) we camnot feel
sure that it is not from jealo

y at a supposed rival,
on of some observers. In
other cases it is difficult to distinguish between mere curi-
osity and admiration. It is perhaps the former feeling
which, as stated by Lord Lilford,* attracts the Ruff
strongly toward any bright object, so that, in the Tonian
Tslands, it * will dart down to a bright-colored handker-
chief, regardless of repeated shots.” The common lark is
drawn down from the sky, and is caught in large numbers,
by a small mirror made to move and glitter in the sun.
Is it admiration or curiosity which leads the magpic,
raven, and some other birds, to steal and secrete bright
objects, such as silver articles or jewels ?

Mr. Gould states that certain humming-birds decorate
the outside of their nests “with the utmost taste; they
instinetively fasten thereon beautiful pieces of flat lichen,
the larger pieces in the middle, and the smaller on the part
attached to the branch, Now and then a pretty feather
is intertwined or fastened to the outer sides, the stem
being always so placed that the feather stands out beyond
the surface.” The best evidence, however, of a taste for
the beautiful is afforded by the three genera of Austr
bower-birds already mentioned. Their bowers (see F

14 The ¢ Ibis,? vol. ii. 1860, p. 344.
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46, p. 67), where the sexes congregate and play strange
antics, are differently constructed, but what most concerns
us i, that they are decorated in a different manner by the
several species. The Satin bower-bird collects gayly-col-
ored articles, such as the blue tail-feathers of parrakeets,
bleached bones and shells, which it sticks between the
twigs, or arranges at. the entrance. Mr. Gould found in
one bower a neatly-worked stone tomahawk and a slip of
Dlue cotton, evidently procured from a native encampment.
These objects are continually rearranged, and carried about
Dy the birds while at play. The bower of the Spotted
bower-bird “is beautifully lined with tall grasses, so dis-
posed that the heads nearly meet, and the decorations are
very profuse.” Round stones are used to keep the grass-
stems in their proper places, and to make divergent paths
leading to the bower. The stones and shells are often
brought from a great distance. The Regent-bird, as de-
seribed by Mr. Ramsay, ornaments its short bower with
Dleached land-shells belonging to five or six species, and
with “berries of various colors, blue, red, and black, which
give it when fresh a very pretty appearance. Besides
these there were several newly-picked leaves and young
shoots of a pinkish color, the whole showing a decided
taste for the beautiful.” Well may Mr. Gould say “ these
highly-decorated halls of assembly must be regarded as
the most wonderful instances of bird-architecture yet dis-
covered;” and the taste, as we see, of the several species
certainly differs.’

Preference for Partiewlar Males by the Females.—
Having made these preliminary remarks on the diserimi

%5 0n the d mests of 1 ould, ¢
to the Trochilidw, 1861, p. 19. On the bow Gould, ¢ Hand-hook
to the Birds of Australia, 1865, vol. i. pp. 444-461. Mr. Ramsay in the
“Tbis,’ 1867, p. 456.
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nation and taste of birds, I will give all the facts known
to me, which bear on the preference shown by the female
for particular males. It is certain that distinct species of
Dirds occasionally pair in a state of nature and produce
hybrids. Many instances could be given: thus Macgil-
livray relates how a male blackbird and female thrush
“fell in love with each other,” and produced offspring.’®
Several years ago cighteen cases had been recorded of
the occurrence in Great Britain of hybrids between the
black grouse and pheasant ; * but most of these cases may
perhaps be accounted for by solitary birds not finding one
of their own species to pair with. With other birds, as
Mr. Jenner Weir has reason to believe, hybrids are some-
times the result of the casual intercourse of birds building
in close proximity. But these remarks do not apply to the
many recorded instances of tamed or domestic birds, he-
longing to distinct species, which have become absolutely
fascinated with each other, although living with their own
species. Thus Waterton ** states that out of a flock of
twenty-threc Canada geese, a female paired with a solitary
Bernicle gander, although so different in appearance and
size; and they produced hybrid offspring. A male Wig
con (Mareca penelope), living with females of the same
species, has been known to pair with a Pintail duck, Quer-
quedula acuta, Lloyd describes the remarkable attach-
ment between a shield-drake (Zudorna vulpanser) and a
common duck, Many additional instances could be given;
and the Rev. E. 8. Dixon remarks

36 ¢ Hist. of British Birds,” vol

16
. Hist, 2d series, pp. 42, 117. For tbe
‘of Nat. Hist.

see, on the wigeon, Loudon’s ¢ M.
vol. ix. p. 616; L. Lloyd, ‘ Scandinavian Adventures,’ vol.
Dixon, ¢ Ornamental and Domestic Poultry, p. 157; Hewitt, in ¢ Journal
of Horticulture, Jan. 1, 1868, p. 40; Bechstein, *Stubenvigel,” 1840,
5. 230,

following statement
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kept many different species of geese together, well know
what unaccountable attachments they are frequently form-
ing, and that they are quite as likely to pair and rear
young with individuals of a race (species) apparently the
most alien to themselves, as with their own stock.”

The Rev. W. D. Fox informs me that he possessed at
the same time a pair of Chinese geese (Anser cygnoides),
and 2 common gander with three geese. The two lots
kept quite separate, until the Chinese gander seduced one
of the common geese to live with him. Moreover, of the
young birds hatehed from the eggs of the common geese,
only four were pure, the other eighteen proving hybrids ;
so that the Chinese gander seems to have had prepotent
charms over the common gander. I will give only one
other case; Mr. Hewitt states that a wild-duck, reared in
captivity, after breeding a couple of seasons with her own
mallard, at once shook him off on my placing a male Pin-
tail on the water. It was evidently a case of love af first
sight, for she swam about the new-comer caressingly,
though he appeared evidently alarmed and averse to her
overtures of affection. From that hour she forgot her old
partner. Winter passed by, and the next spring the Pintail
seemed to have become a convert to her blandishments,
for they nested and produced seven or eight young ones.”

What the charm may have been in these several cases,
Deyond mere novelty, we cannot even conjecture. ~ Color,
however, sometimes comes into play ; for in order to raise
hybrids from the siskin (Fringilla spinus) and the canary,
it is much the best plan, according to Bechstein, to place
birds of the same tint together. Mr. Jenner Weir turned
a fomale canary into his aviary, where there were male
linnets, goldfinches, siskins, greenfinches, chaffinches, and
other birds, in order to see which she wonld choose ; but
there never was any doubt, and the greenfinch carried the
day. They paired and produced hybrid offspring.
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With the members of the same species the fact of the
female preferring to pair with one male rather than with
another is not so likely to excite attention, as when this
oceurs between distinct species. Such cases can best be
observed with domesticated or confined birds ; but these
are often pampered by high feeding, and sometimes have
their instincts vitiated to an extreme degree. Of this lat-
ter fact T could give sufficient proofs with pigeons, and
especially with fowls, but they cannot be here related.
Vitiated instincts may also account for some of the hybrid
unions above referred to3 but in many of these cases the
birds were allowed to range freely over large ponds, and
there is no Teason to suppose that they were unnaturally
stimulated by high feeding.

‘With respect to birds in a state of nature, the first and
most obvious supposition which will oceur to every one is
that the female at the proper season accepts the first male
whom she may encounter; but she has at least the oppor-
tunity for exerting a choice, as she is almost invariably
pursued by many males. Audubon—and we must remem-
ber that he spent a long life in prowling about the forests
of the United States and observing the birds—does not
doubt that the female deliberately chooses her mate: thus,
speaking of a woodpecker, he says the hen is followed by
half a dozen gay suitors, who continue performing strange
antics, “until a marked preference is shown for one.”
The female of the red-winged starling (Agelwus phaenice-
us) is likewise pursued by several males,  until, becoming
fatigued, she alights, receives their addresses, and soon
makes a choice.” He describes also how several male
night-jars repeatedly plunge through the air with as-
tonishing rapidity, suddenly turning, and thus making a
singular noise ; “but no sooner has the female made her
choice, than the other males are driven away.” With one
of the vultures (Cathartes aura) of the United States,
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parties of eight or ten or more males and females assem-
ble on fallen logs, “exhibiting the strongest desire to
please mutually,” and after many caresses, each male
leads off his partner on the wing. Audubon likewise care-
fully observed the wild flocks of Canada geese (Anser
Canadensis), and gives a graphic deseription of their
love-antics; he says that the birds which had been pre-
vionsly mated “renewed their courtship as carly as the
month of January, while the others would be contend-
ine or coquetting for hours every day, until all scemed
satisfied with the choice they had made, after which, al-
though they remained together, any person could easily
perceive that they were careful to keep in pairs. Thave
observed also that the older the birds, the shorter were
the preliminaries of their courtship. The bachelors and
old maids, whether in regret or not caring to be disturbed
by the bustle, quietly moved aside and lay down at some
distance from the rest.”* Many similar statements with
respeet to other birds could be cited from this same ob-
server.

Turning now to domesticated and confined birds, T
ywill commence by giving what little T have learned re-
specting the courtship of fowls. T have received long let-
ters on this subject from Messrs. Hewitt and Tegetmeier,
and almost an essay from the late Mr. Brent. Tt will be
admitted by every one that these gentlemen, so well
Kknown from their published works, are careful and expe-
rienced observers. They do not believe that the females
prefer certain males on account of the beauty of their plu-
mage ; but some allowance must be made for the artificial
state tnder which they have long been kept. Mr. Teget-
meier is convinced that a game-cock, though disfigured
by being dubbed with his hackles trimmed, would be ac-

13 Audubon, ¢ Ornitholog. Biography,’ vol. i. pp. 191, 349; vol. ii. pp
12, 275 ; vol. i
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cepted as readily as a male retaining all his natural orna-
ments. Mr. Brent, however, admits that the beauty of
the male proba ting the female ; and her
acquiescence is necessary. Mr. Hewitt is convinced that
the union is by no means left to mere chance, for the fe-
male almost invariably prefers the most vigorous, defiant,
and mettlesome male ; hence it is almost useless, as he
“to attempt true breeding if a game-cock in good
health and condition runs the locality, for almost every
hen on leaving the roosting-place will resort to the game-
cock, even though that bird may not actually drive away
the male of her own variety.” Under ordinary circum-
stances the males and females of the fowl seem to come to
a mutual understanding by:means of certain gestures,
described to me by Mr. Brent. But hens will often avoid
the officious attentions of young males. OId hens, and
hens of a pugnacious disposition, as the same writer in-
forms me, dislike strange males, and will not yield until
well heaten into compliance. Ferguson, however, de-
seribes how a quarrelsome hen was subdued by the gentle

courtship of a Shanghai cock.”

There is reason to believe that pigeons of both sexes
prefer pairing with birds of the same breed; and dove-
cot-pigeons dislike all the highly improved breeds.” Mr.
Harrison Weir has lately heard from a trustworthy ob-
server, who keeps blue pigeons, that these drive away all
other colored varieties, such as white, red, and yellow ;
and from another observer, that a female dun carrier
could not be matched, after repeated trials, with a black
male, but immediately paired with a dun. Generally col-
or alone appears to have little influence on the pairing of
pigeons. Mr. Tegetmeier, at my request, stained some

2 ¢Rare and Prize Poultry,’ 1854, p. 27.
21 ¢The Variation of Animals and Plants under Domestication
p. 103.
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of his birds with magenta, but they were not much no-
ticed by the others.

Temale pigeons occasionally feel a strong antipathy
toward certain males, without any assignable cause.
Thus MM. Boitard and Corbié¢, whose experience ex-
tended over forty-five years, state: *Quand une femelle
éprouve de Pantipathie pour un méle avec lequel on veut
Paccoupler, malgré tous les feux de Pamour, malgré Ial-
piste et le chénevis dont on la nourrit pour augmenter son
ardeur, malgré un emprisonnement de six mois et méme
&un an, elle refuse constamment ses caresses 3 les avances
empressées, les agaceries, les tournoiemens, les tendres
roucoulemens, rien ne peut lui plaire niPémouvoir; gonflée,
boudeuse, blottie dans un coin de sa prison, elle n’en sort
que pour boire et manger, Ou pour repousser avec une
espéce de rage des caresses devenues trop pressantes.” **
On the other hand, Mr. Harrison Weir has himself ob-
served, and has heard from several breeders, that a female
pigeon will occasionally take a strong fancy for a particu-
Jar male, and will desert her own mate for him. Some
females, according to another experienced observer, Rie-
del,® are of a profligate disposition, and prefer almost any
stranger to their own mate. Some amorous males, called
by our English fanciers « gay birds,” are so successful in
their gallantries, that, as Mr. H. Weir informs me, they
must be shut up, on account of the mischief which they
cause.

Wild-turkeys in the United States, according to Au-
dubon, “sometimes pay their addresses to the domesti-
cated females, and are generally received by them with

2 Boitard and Corbié, ‘Les Pigeons,” 1824, p. 12. Prosper Lucas
(“Traité de VHéxéd. Nat. tome ii. 1850, p. 206) has himself chserved
nearly similar facts with pigeons.

33 «Die Taubenzucht,’ 1824, s. 86.
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great pleasure.”  So that these females apparently prefer
the wild to their own males.

Here is 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. He states that “ the
hens have frequently great preference to a particular pea-
cock.  They were all so fond of an old pied cock, that one
year, when he was confined though still in view, they
were constantly assembled close to the trellis-walls of his
prison, and would not suffer a' japanned peacock to touch
them.  On his being let out in the autumn, the oldest of
the hens instantly courted him, and was successful in her

ip. The next year he was shut up in a stable, and
This rival was a
Jjapanned or black-winged peacock, which to our eyes is a
more beautiful bird than the common kind.

Lichtenstein, who was a good observer and had excel-
lent opportunities of observation at the Cape of Good
Hope, assured Rudolphi that the female widow-bird
(Chera progne) disowns the male, when robbed of the
long tail-feathers with which he is ornamented during the
breeding-season. T presume that this observation must
have been made on birds under confinement.* Tere is
another striking case; Dr. Jaeger,” director of the Zoo-
logical Gardens of Vienna, states that a male silver-pheas-
ant, who had been triumphant over the other males and
was the accepted lover of the females, had his ornamental
plumage spoiled. He was then immediately superseded

#4 < Ormithological Biography,’ vol. i. p. 13.
% ¢Proc. Zool. Soc.’ 1835, p. 54. The japanned peacock is consid-
cred by Mr. Selater as o distinct species, and has heen named Pavo ri-

nis,
6 Rudolphi, ‘ Beytriige zur Anthropologie,” 1812, 5. 184.
1 ¢ Die Darwin'sche Theorie, und ihre Stellung zu Moral und Religion,'

1869, 5. 59.
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by a rival, who got the upper hand and afterward led the
flock.

Not only does the female exert a choice, but in some
few cases she courts the male, or even fights for his pos-
session, Sir R. Heron states that, with peafowl, the first
advances are always made by the female; something of
the same kind takes place, according to Audubon, with
the older females of the wild-turkey. With the caper-
cailzie, the females flit round the male, while he is parad-
ing at one of the places of assemblage, and solicit his
attention.”® We have seen that a tame wild-duck seduced
after a long courtship an unwilling Pintail drake. DMr.
Bartlett believes that the Lophophorus, like many other
gallinaceous birds, is maturally polygamous, but two
females cannot be placed in the same cage with a male, as
they fight so much together. The following instance of
rivalry is more surprising as it relates to bullfinches, which
usually pair for life. Mr. Jenner ‘Weir introduced a dull-
colored and ugly female into his aviary, and she immedi-
ately attacked another mated female so unmercifully that
the latter had to be separated. The new female did all
the courtship, and was at last successful, for she paired
with the male; but after a time she met with a just re-
tribution, for, ceasing to be pugnacious, Mr, Weir replaced.
the old female, and the male then deserted his new and
returned to his old love.

In all ordinary cases the male is so eager that he will
accept any female, and does not, as far as we can judge,
prefer one to the other ; but exceptions to this rule, as we
shall hereafter see, apparently occur in some few groups,
With domesticated birds, I have heard of only one case in

2 Tn regard to peafowl, see Sir R. Heron, ¢ Proc. Zoolog. Soc.’ 1835,
p. 54, and the Rev. E. 8. Dixon, ¢ Omnamental Poultry,’ 1848, p. 8. For
the tarkey, Audubon, ibid. p. 4. For the capercailzie, Lloyd, ¢ Game-
Birds of Sweden,’ 1867, p.
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- which the males show any preference for particular fe-
males, namely, that of the domestic cock, who, according
to the high authority of Mr. Hewitt, prefers the younger
to the older hens. On the other hand, in effecting hybrid
unions between the male pheasant and common hens, Mr.
Hewitt is convinced that the pheasant invariably prefers
the older birds. e does not appear to be in the least
influenced by their color, but is most “ capricious in his
attachments.” * Trom some inexplicable cause he shows
the most determined aversion to certain hens, which no
care on the part of the breeder can overcome, Some hens,
as Mr. Hewitt informs me, are quite unattractive even to
the males of their own species, so that they may be kept
with several cocks during a whole season, 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
been remarked,” says M. Ekstrom, “that certain females
are much more courted than the rest.  Frequently, indeed,
one sees an individual surrounded by six or eight amorous
males.” Whether this statement is credible, I know not ;
but the native sportsmen shoot these females in order to
stuff them as decoys.”

With respect to female birds feeling a preference for
particular males, we must bear in mind that we can judge
of choice being exerted, only by placing ourselves in
imagination in the same position. If an inhabitant of
another planet were to behold a number of young rustics
at a fair, courting and quarrelling over a pretty girl, like
birds at one of their places of assemblage, he would be
able to infer that she had the power of choice only by ob-
serving the eagerness of the wooers to please her, and to
display their finery. Now with birds, the evidence stands
thus; they have acute powers of observation, and they

 Mr. Hewitt, quoted in ¢ Tegetmeier's Poultry-Book,’ 1866, p. 165
® Quoted in Lloyd's ¢ Game-Birds of Sweden,’ p. 345.
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scem to have some taste for the beautiful both in color
and sound. It is certain that the females occasionally ex-
hibit, from unknown causes, the strongest antipathies and
preferences for particular males. When the sexes differ
in color or in other ornaments, the males with rare excep-
tions are the most highly decorated, either permanently
or temporarily during the breeding-season. They sedu-
lously display their various ornaments, exert their voices,
and perform strange antics in the presence of the females.
Tven well-armed males, who, it might have been thought,
would have altogether depended for success on the law of
Dattle, are in most cases highly ornamented; and their
ornaments have been acquired at the expense of some 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 con-
gregate at the same spot, and their courtship is a pro-
longed affair. There is even reason to suspect that the
males and females within the same district do not always
succeed in pleasing each other and pairing.

‘What, then, are we to conclude from these facts and.
considerations? Does the male parade his charms with
s0 much pomp and rivalry for no purpose? Are we not
justified in believing 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 delib-
crates; but she is most excited or attracted by the most
beautiful, or melodious, or gallant males. Nor need it be
supposed that the female studies each stripe or spot of
color; that the peahen, for instance, admires each detail
in the gorgeous train of the peacock—she is probably
struck only by the general effect. Nevertheless, after hear-
ing how carefully the male Argus pheasant displays his
clegant primary wing-feathers, and erects his ocellated
plumes in the right position for their full effect; or again,
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how the male goldfinch alternately displays his gold-be-
spangled wings, we ought not to feel too sure that the
female does not attend to each detail of beauty. We can
judge, as already remarked, of choice heing exerted, only
from the analogy of our own minds; and the mental
powers of birds, if reason be excluded, do not fundamen-
tally differ from ours. From these various considerations
we may conclude that the pairing of birds is not left to
chance ; but that those males, which are best able by their
various charms to please or excite the female, are under
ordinary circumstances accepted. If this be admitted,
there is not much difficulty in understanding how male
birds have gradually acquired their ornamental characters.
All animals present individual differences, and as man can
modify his domesticated birds by selecting the individuals
which appear to him the most beautiful, so the habitual or
even occasional preference by the female of the more at-
tractive males would almost certainly lead to their modi-
fication ; and such modifications might in the course of
time be augmented to almost any extent, compatible with
the existence of the species.

Variability of Birds, and especially of their Secondary
Seaual Characters—Variability and inheritance are the
foundations for the work of selection. That domesticated
birds have varied greatly, ther variations being inherited,
is certain, That birds in a state of nature present indi-
vidual differences is admitted by every one; and that
they have sometimes been modified into distinct races, is
generally admitted.” Variations are of two kinds, which

3 According to Dr. Blasius (“Ibis,’ vol. ii. 1860, p. 207), there are
425 indubitable species of birds which breed in Europe, besides 60
forms, which are frequently regarded as distinct species. Of the latter,
Blasius thinks that only 10 are really doubtful, and that the other 50
ought to be united with their nearest allies; but this shows that there
must be a considerable amount of variation with some of our European
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insensibly graduate into each other, namely, slight differ-
ences between all the members of the same species, and
more strongly-marked deviations which occur only occa-
sionally. These latter are rare with Dbirds in a state of
nature, and it is very doubtful whether they have often
Deen preserved through sclection, and then transmitted to
succeeding generations.” Nevertheless, it may be worth
while to give the few cases relating chiefly to color (sim-
ple albinism and melanism being excluded), which T have
been able to collect.

Gould is well known rarely to admit the existence
of varicties, for he esteems very slight differences as spe-
cific; now he states * that near Bogota cer
Dirds belonging to the genus Cynanthus are divided into
two or three races or varieties, which differ from each
other in the coloring of the tail—*some having the whole
of the feathers blue, while others have the eight central
ones tipped with beautiful green” Tt does not appear
that intermediate gradations have been observed in this

M.

ain humming-

birds. Tt is also an unsettled point with naturalists, whether several
North American birds ought to be ranked as specifically
the corresponding European species.

2 ¢ Origin of Species, fifth edit. 1869, p. 104 I had always per-
ceived that rare and strongly-marked deviations of structure, deserving
to be called monstrosities, could seldom be preserved through natural
selection, and that the preservation of even highly-beneficial variations
would depend to a certain extent on chance. I had also fully appre-
ciated the importance of mere individual differences, and this led me to
insist 5o strongly on the importance of that unconscious form of selection
Dy man, which follows from the preservation of the most valued individ-
uals of each breed, without any intention on his part to modify the char-
acters of the breed. But until T read an able article in the ‘North B
ish Review’ (March, 1867, p. 289, ef seq.), which has been of more use to
me than any other Review, I did not sce how great the chances were
against the preservation of variations, whether slight or strongly pro-
nounced, oceurring only in single individuals,

@ <Introduct. to the Trochilide, p. 102.

stinet from
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or the following cases. In the males alone of one of the
Australian parrakeets the thighs in some are searlet, in
others grass-green.” In another parrakeet of the same
country “some individuals have the band across the wing-
coverts bright-yellow, while in others the same part is
tinged with red.”** In the United States some few of the
males of the Scarlet Tanager (Zunagra rubra) have “a
beautiful transverse band of glowing red on the smaller
wing-coverts;” ** but this variation seems to be somewhat
rare, so that its preservation through ual selection
would follow only under unusually favorable circum-
stances. In Bengal the Honey buzzard (Pernis eristata)
has either a small rudimental crest on its head, or none at
all; so slight a difference, however, would not have been
worth notice, had not this same species possessed in
Southern India “a well-marked occipital crest formed of
several graduated feathers.” *

The following case is in some respects more inter
ing: A pied variety of the raven, with the head, breast,
abdomen, and parts of the wings and tailfeathers white,
is confined to the Feroe Islands. It is not very rare there,
for Graba saw during his visit from eight to ten living
specimens.  Although the characters of this variety are
not quite constant, yet it has been named by several dis-
tinguished ornithologists as a distinct species. The fact
of the pied birds being pursued and persecuted with
much clamor by the other ravens of the island was the
chief cause which led Briinnich to conclude that it was
specifically distinct; but this is now known to be an
error.”’

 Gould, * Hand-book of Birds of Australia,’ vol. ii. pp. 32, 68.

% Audubon, * Ornitholog. Biography, 1838, vol. iv. p. 889.

# Jerdon, ‘Birds of India,’ vol. i. p. 108; and Mr. Blyth, in ‘ Land
and Water,’ 1868, p. 381

¥ Graba, ‘ Tagebuch, Reise nach Firo,” 1850, s. 51-54. Macgillivray
“Hist, British Birds,’ vol. iii. p. 745. ‘Ibis,’ vol. v. 1863, p. 469.
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In various parts of the northern seas a remarkable
variety of the common Guillemot (Uria troile) is found 3
and -in Feroe, one out of every five birds, according to
Graba’s estimation, consists of this variety. It is charac-
terized ® by a pure white ring round the eye, with a curved
narrow white line, an inch and a half in length, extending
Dback from thering. This conspicuous character has caused
the bird to be ranked by several ornithologists as a dis-
tinet species under the name of U. lacrymans, but it is
now known to be merely a variety. It often pairs with
the common kind, yet intermediate gradations have never
been seen; nor is this surprising, for variations which ap-
pear suddenly are often, as T have elsewhere shown,™
transmitted either unaltered or not at all. We thus see
that two distinet forms of the same species may coexist in
the same district, and we cannot doubt that if the one had
possessed any great 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
persceuted and driven away by their comrades, had been
highly attractive, like the pied peacock before mentioned,
to the common black females, 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 species, we have every reason to believe that
they are by far the most important for the work of selec-
tion. Secondary sexual characters are eminently liable
to vary, both with animals in a state of nature and under
domestication.”® There is also reason to believe, as we

3 Graba, 54, Macgillivray, ibid. vol. v. p. 327.

% «Variation of Animals and Plants under Domestication,’ vol. ii.

. 92,
e o e points see also  Variation of Animals and Plants under
Domestication,’ vol. i. p. 253; vol. ii. pp. 73, 75.
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have seen in our eighth chapter, that variations are more
apt to oceur in the male than in the female sex. Al these
contingencies are highly favorable for sexual selection.
‘Whether characters thus acquired are transmitted to one
sex or to both sexes, depends exclusively in most cases, as
T hope to show in the following chapter, on the form of
inheritance which prevails in the groups in question,

Tt is sometimes difficult to form any opinion whether
certain slight differences between the sexes of birds are
simply the result of variability with sexually-limited in-
heritance, without the aid of sexual selection, or whether
they have been augmented through this latter process. I
do not here refer to the innumerable instances in which
the male displays splendid colors or other ornaments, of
which the female partakes only to a slight degree; for
these cases are almost certainly due to characters primarily
acquired by the male, having been transferred, in a greater
or less degree, to the female, But what are we to con-
clude with respect to certain birds in which, for instance,
the eyes differ slightly in color 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, while those of the females are gamboge-
yellow ; with many hornbills (Buceros), as T hear from *
Mr. Blyth,* the males have intense crimson, and the fe-
males white eyes. In the Buceros bicornis, the hind mar-
gin of the casque and a 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 crimson color of
the eyes have been preserved or augmented through sex-
ual selection in the males? This is very doubtful; for
Mr. Bartlett showed me in the Zoological Gardens that

41 See, for instance, on the irides of a Podica and Gallicrex iu ‘Tbis;
vol.ii. 1860, p. 2065 and vol. v. 1863, p. 42
4 See alko Jerdon, * Birds of Tudia,” vol. i. pp. 243-245.
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the inside of the mouth of this Buceros is black in the
male and flesh-colored in the female; and their external
appearance of beauty would not be thus affected. I ob-
<erved in Chili ® that the iris in the condor, when about a ~
year old, is dark-brown, but changes at maturity into yel
lowish-brown in the male, and into bright red in the female.
The male has also a small, longitudinal, leaden-colored,
fleshy crest or comb. With many gallinaceous birds the
comb is highly ornamental, and_assumes vivid colors dur-
ing the act of courtship; but what are we to think of the
dull-colored comb of the condor, which does not appear to
us in the least ornamental? The same question may be
asked in regard to various other characters, such as the
knob on the base of the beak of the Chinese goose (Anser
cygnoides), which is much Jarger in the male than in the fe-
male. No certain answer can be given to these questions;
Dut we ought to be cautious in assuming that knobs and
various fleshy appendages cannot be attractive to the fe-
male, when we remember that with savage races of man
various hideous deformities—deep scars on the face 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
throngh sexual selection, these differences, as well as all
others, must primarily depend on the laws of variation.
On the principle of correlated development, the plumage
often varies on different parts of the body, or over the
whole body, in the same manner. We see this well illus-
trated in certain breeds of the fowl. Tn all 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, which is a new character in the genus, the feath-
4 <Zoology of the Voyage of H. M. S. Beagle, 1841, p. 6.
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ers on the head of the male become hackle-shaped, evi-
dently on the principle of correlation; while those on
the head of the female are of the ordinary shape. The
color also of the hackles forming the top-knot of the male,
is often correlated with that of the hackles on the neck
and loins, as may be seen by comparing these feathers in
the Golden and Silver-spangled Polish, the Houdans, and
Oréve-ceeur breeds. In some natural species we may ob-
serve exactly the same correlation in the colors of these
same feathers, as in the males of the splendid Golden and
Amberst pheasants.

The structure of each individual feather generally
causes any change in its coioring to be symmetrical ; we
see this in the various laced, spangled, and pencilled breeds
of the fowl ; and on the principle of correlation the feathers
over the whole body are often modified in the same man-
ner. We are thus enabled without much trouble to rear
breeds with their plumage marked and colored almost as
symmetrically as in natural species. In laced and spangled
fowls the colored margins of the feathers are abruptly de-
fined ; but in a mongrel raised by me from a black Spanish
cock glossed with green and a white game hen, all the
feathers were greenish-black, excepting toward their ex-
tremities, which were yellowish-white; but between the
white extremities and the black bases, there was on each
feather a symmetrical, curved zone of dark-brown. In
some instances the shaft of the feather determines the dis.
tribution of the tints; thus with the body-feathers of a
mongrel from the same black Spanish cock and a silver-
spangled Polish hen, the shaft, together with a narrow
space on each side, was greenish-black, and this was sur-
rounded by a regular zone of dark-brown, edged with
brownish-white. In these cases we see feathers becoming
symmetrically shaded, like those which give so much ele-
gance to the plumage of many natural species. I have
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also noticed a variety of the common pigeon with the
wing-bars symmetrically zoned with three bright shades,
instead of being simply black on a slaty-blue ground, as in
the parent-species.

In many large groups of birds it may be observed
that the plumage is differently colored in each species,
yet that certain spots, marks, or stripes, though likewise
differently colored, are retained by all the species. Anal-
ogous cases oceur with the breeds of the pigeon, which
usually retain the two wing-bars, though they may be
colored red, yellow, white, black, or blue, the rest of the
plumage being of some wholly different tint. Here is a

more curious case, in which certain marks are retained,
though colored in almost an exactly reversed manner to
what is natural; the 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 hav-
ing a white instead of a blue tail, with preciscly that
small part black which is white in the parent-species."

Formation and Variability of the Ocelli or Eyelike
Spots on the Plumage of Birds.—As no ornaments are
more beautiful than the ocelli on the feathers of various
birds, on the hairy coats of some mammals, on the scales
of reptiles and fishes, on the skin of amphibians, on the
wings of many Lepidoptera and other insects, they de-
serve to be especially noticed. An ocellus consists of a
spot within a ring of another color, like the pupil within
the iris, but the central spot is often surrounded by addi-
tional concentric zones. The ocelli on the tail-coverts of
the peacock offer a familiar example, as well as those on
the wings of the peacock-butterfly (Vanessa). Mr. Tri-
men has given me a description of a South African moth

4 Bechstein, ‘Naturgeschichte Deutschlands,’ B. iv. 1795, s. 31, on a
sub-variety of the Monck pigeon.
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(Gynanisa Isis), allied to our Emperor moth, in which a
magnificent ocellus occupies nearly the whole surface of
each hinder wing; it consists of a black centre, including
a semitransparent crescent-shaped mark, surrounded by
successive ochre-yellow, black, ochre-yellow, pink, white,
pink, brown, and whitish zones. Although we do not
know the steps by which these wonderfully-beautiful and
complex ornaments have been developed, the process at
least with insects has probably been a simple one; for, as
Mr. Trimen writes to me, “no characters of mere marking
or coloration are so unstable in the Lepidoptera as the
ocelli, both in number and size.” Mr. Wallace, who first
called my attention to this subject, showed me a series of
specimens of our common meadow-brown butterfly (ZZip-
parchia Janira) exhibiting numerous gradations from a
simple minute black spot to an elegantly-shaded ocellus.
In a South African butterfly (Cyllo Leda, Linn.) belong-
ing to the same family, the ocelli are even still more vari-
able. In some specimens (A, Fig. 52) large spaces on
the upper surface of the wings are colored black, and in-
clude irregular white marks; and from this state a com-
plete gradation can be traced into a tolerably perfect (A?)
ocellus, and this results from the contraction of the irreg-
ular blotches of color. In another series of specimens a
gradation can be followed from excessively minute white
dots, surrounded by a scarcely visible black line (B), into
perfectly symmetrical and large ocelli (B).* In caseslike
these, the development of a perfect ocellus does mot re-
quire a long course of variation and selection.

 This woodeut has been engraved from a beautiful drawing, most
Kindly made for me by Mr. Trimen ; see also his description of the won-
derful amount of variation in the coloration and shape of the wings of
this butterfly, in his ‘Rhopalocera Africse Australis,’ p. 186, See also
an interesting paper by the Rev. H. H. Higgins, on the origin of the
ocelli in the Lepidoptera in the ‘Quarterly Journal of Science,’ July.
1868, p. 326.
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With birds and many other animals it seems, from the
comparison of allied species, to follow, that circular spots
are often generated by the breaking up and contraction
of stripes. In the Tragopan pheasant faint white lines in
the female represent the beantiful white spots in the
male ;" and something of the same kind may be observed

Fia. 52.—Cyllo leda, Linn., from a drawing by Mr. Trimen, showing the extreme
range of variation in the ocelli.
A Specimen, from Mauritin: from Java, upper surface
surface of fore-wing. i

£ of hind-wing.
A1, Specimen, from Natal, ditto. B Specimen, from Manritius, ditto.

upper B. Specim

in the two sexes of the Argus pheasant. However this
may be, appearances strongly favor the belief that, on the
one hand, a dark spot is often formed by the coloring
matter being drawn toward a central point from a sur-
rounding zone, which is thus rendered lighter. And, on
the other hand, that a white spot is often formed by the
color being driven away from a central point, so that it
accumulates in a surrounding darker zone. In either case
an ocellus is the result. The coloring matter seems to be
a nearly constant quantity, but is redistributed, cither

4 Jerdon, ‘ Birds of India,’ vol. iii. p. 517.
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centripetally or centrifugally. The feathers of the com-
mon guinea-fowl offer a good instance of white spots sur-
rounded by darker zones; and whenever the white spots
are large and stand near each other, the surrounding dark
zones become confluent. In the same wing-feather of the
Argus pheasant dark spots may be seen surrounded by a
pale zone, and white spots by a dark zone. Thus the for-
mation of an ocellus in its simplest state appears to be a
simple af By what further steps the more complex
ocelli, which are surrounded by many successive zones of

color, have been generated, I will not pretend to say.
But bearing in mind the zoned feathers of the mongrel
offspring from differently-colored fowls, and the extraor-
dinary variability of the ocelli in many Lepidoptera, the
formation of these beautiful ornaments can hardly be a
highly-complex process, and probably depends on some
slight and graduated change in the nature of the tissues.

dation of Secondary Sexual Ch .—Cases
of gradation are important for us, as they show that it is
at least possible that highly-complex ornaments may have
been acquired by small successive steps. In order to dis-
cover the actual steps by which the male of any existing
Dbird has acquired his magnificent colors or other orna-
ments, we ought to behold the long line of his ancient and
extinet progenitors; but this is obviously impossible.
We may, however, generally gain a clew by comparing all
the species of a group, if it e a large one; for some of
them will probably retain, at least in a partial manner,
traces of their former characters. Instead of entering on
tedious details respecting various groups, in which strik-
ing instances of gradation could be given, it seems the
best plan to take some one or two strongly-characterized
cases, for instance that of the peacock, in order to dis-
cover if any light can thus be thrown on the steps by
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which this bird has become so splendidly decorated. The
peacock is chiefly remarkable from the extraordinary
length of his tail-coverts; the tail itself not being much
clongated. The barbs along nearly 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 fowl and pigeon. The
barbs coalesce toward the extremity of the shaft to form
the oval disk or ocellus, which is certainly one of the most
beautiful objects in the world. This consists of an irides-
cent, intensely blue, indented centre, surrounded by a
rich green zone, and this by a broad coppery-brown zone,
and this by five other narrow zones of slightly-different
iridescent shades. A trifling character in the disk per-
haps deserves notice; the barbs, for a space along one of
the concentric zones are destitute, to a greater or less de-
gree, of their barbules, so that a part of the disk is sur
rounded by an almost transparent zote, which gives to it
a highly - finished aspect. But I have elsewhere de-
seribed * an exactly analogous variation in the hackles of
a sub-variety of the game-cock, in which the tips, having
a metallic lustre, “are separated from the lower part of
the feather by a symmetrically-shaped transparent zone,
composed of the naked portions of the barbs.” Thelower
margin or base of the dark-blue centre of the ocellus is
deeply indented on the line of the shaft. The surround-
ing zones likewise show traces, as may be seen in the
drawing (Fig. 53), of indentations, or rather breaks.
These indentations are common to the Indian and Javan
peacocks (Pavo cristatus and P. muticus) ; and they
seemed to me to deserve particular attention, as probably
connected with the development of the ocellus; but for =
long time T could not conjecture their meaning.

If we admit the principle of gradual evolution, there

41 <Variation of Animals and Plants under Domestication,’ vol. i. p. 254.
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must formerly have existed many species which presented
every successive step between 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 ocelli or mere colored spots

Firo. 53—Feather of Peacock, about, two-thirds of natural size, carefally drawn
by Mr. Ford. The transparent zone is represented by the outermost white
zone confined to the upper end of the disk.

of other birds; and so with all the other characters of the

peacock. Let us look to the allied Gallinacewe for any

still-existing gradations. The species and sub-species of

Polyplectron inhabit countries adjacent to the native

of the peacock; and they so far resemble this bird that
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they are sometimes called peacock-pheasants. T am also
informed by Mr. Bartlett that they resemble the peacock
in their voice and in some of their habits. During the
spring the males, as previously described, strut about be-
fore the comparatively plain-colored females, expanding
and erecting their tail and wing feathers, which are orna-
mented with numerous ocelli, I request the reader to
turn back to the drawing (Fig. 51, p. 86) of a Polyplec-
tron. Tn P. Napoleonis the ocelli are confined to the tail,
and the back is of a rich metallic blue, in which respects
this species approaches the Java peacock. P. Hardwickii
possesses a peculiar top-knot, somewhat like that of this
same kind of peacock. The ocelli on the wings and tail
of the several species of Polyplectron are either circular
or oval, and consist of a beautiful, iridescent, greenish-
Dlue or greenish-purple disk, with a black border. This
border in P. chinguis shades into brown which is edged
with cream-color, so that the ocellus is here surrounded
with differently, though not brightly, shaded coneentric
zones. The unusual length of the tail-coverts is another
highly-remarkable character in Polyplectron; for in some
of the specics they are half as long, and in others two-
thirds of the length of the true tail-feathers. The tail-coy-
erts are ocellated, as in the peacock. Thus the several
species of Polyplectron manifestly make a graduated ap-
proach in the length of their tail-coverts, in the zoning of
the ocelli, and in some other characters, to the peacock.
Notwithstanding this approach, the first species of
Polyplectron which T happened to examine almost made
me give up the search ; for T found not only that the true
tail-feathers, which in the peacock are quite plain, were
ornamented with ocelli, but that the ocelli on all the
feathers differed fundamentally from those of the peacock,
in there being two on the same feather (Fig. 54), one on
each side of the shaft. Hence I concluded that the early
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progenitors of the peacock could not have resembled

in any degree 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. Hard-
wi they touched each
other; and, finally, that in the
tail-coverts of this same spe-
cies as well as of P. malaccense
(Fig. 55) they were actually
confluent.  As the central part
alone is confluent, an indenta-
tion is left at both the upper
and lower ends; and the sur-
rounding colored zones are
likewise indented. A single
ocellus is thus formed on each
tail-covert, though still plainly
betraying its double origin.
These confluent ocelli differ
from the single ocelli of the
peacock in having an indenta-
tion at both ends, instead of at
the lower or basal end alone.
The explanation, however, of
this difference is not difficult;
in some species of Polyplec-
tron the two oval ocelli on the
same feather stand parallel to
each other; in other species
(as in P. chinguis) they con-
verge toward one end; mow
the partial confluence of two

Tig. 54—Part of a tail.covert of
Poly plectron chinquis, with
the two ocelli of natural size.

ent, of natural size.
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convergent ocelli would manifestly leave a much deeper
indentation at the divergent than at the convergent end.
Tt is also manifest that, if theconvergence were strongly
D d and the conft complete, the i i
at the convergent end would tend to be quite obliterated.

The tail-feathers in both species of peacock are entire-
ly destitute of ocelli, and this apparently is related to
{heir being covered up and concealed by the long tail-cov-
erts. Tn this respect they differ remarkably from the
tail-feathers of Polyplectron, which in most of the species
are ornamented with larger ocelli than those on the tail-
coverts, Hence I was led carefully to examine the tail-
feathers of the several species of Polyplectron, in order to
discover whether the ocelli in any of them showed any
tendency to disappear, and, to my great satisfaction, I was
successful.  The central tail-feathers of P. Napoleonis
have the two ocelli on each side of the shaft perfectly de-
veloped ; but the inner ocellus hecomes less and less con-
spicuous on the more exterior tail-feathers, until a mere
shadow or rudimentary vestige is left on the inner side of
the outermost feather, Again, in P. malaccense, the
ocelli on the tail-coverts are, as we have seen, confluent;
and these feathers are of unusual length, being two-thirds
of the length of the tail-feathers, so that in both these
respects they resemble the tail-coverts of the peacock.
Now in this species the two central tail-feathers alone are
ornamented, each with two brightly-colored ocelli, the
ocelli having completely disappeared from the inner sides
of all the other tail-feathers. Consequently the tail-cov-
erts and tail-feathers of this species of Polyplectron make
a near approach in structure and ornamentation to the
corresponding feathers of the peacock.

‘As far, then, as the principle of gradation throws light
on the steps by which the magnificent train of the pea-
cock has been acquired, hardly any thing more is needed.
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‘We may picture to ourselves a progenitor of the peacock
in an almost exactly intermediate condition between the
existing peacock, with his enormously elongated tail-cov-
erts, ornamented with single ocelli, and an ordinary gal-
linaceous bird with short tail-coverts, merely spotted with
some color; and we shall then see in our mind’s eye a
bird possessing tail-coverts, capable of erection and ex-
pansion, ornamented with two partially confluent ocelli,
and long enough almost to conceal the tail-feathers—the
latter having already partially lost their ocelli ; we shall
see, in short, a Polyplectron. The indentation of the cen-
tral disk and surrounding zones of the ocellus in both spe-
cies of peacock, seems to me to speak plainly in favor of
this view ; and this structure is otherwise inexplicable.
The males of Polyplectron are no doubt very beautiful
birds, but their beauty, when viewed from a little dis-
tance, cannot be compared, as T formerly saw in the Zoo-
logical Gardens, with that of the peacock. Many female
progenitors of the peacock must, during a long line of de-
scent, have appreciated this superiority ; for they have

iously, by the inued preference of the most
beautiful males, rendered the peacock the most splendid
of living birds.

Argus Pheasant.—Another excellent case for investi-
gation is offered by the ocelli on the wing-feathers of the
Argus pheasant, which are shaded in so wonderful a man-
ner as to resemble balls lying within sockets, and which
consequently differ from ordinary ocelli. No one, T pre-
sume, will attribute the shading, which has excited the ad-
miration of many experienced artists, to chance—to the
fortuitous concourse of atoms of coloring matter. That
these ornaments should have been formed through the
selection of many successive variations, not one of which
was originally intended to produce the ball-and-socket

© The Complete Work of Charles Darwin Online



136 SEXUAL SELECTION : BIRDS. [Parr IL

effect, scems as incredible, as that one of Raphael’s Ma-
donnas should have been formed by the selection of
chance daubs of paint made by a long succession of young
artists, not one of whom intended at first to draw the
human figure. In order to discover how the ocelli have
Deen developed, we cannot look to a long line of progeni-
tors, nor to various closely-allied forms, for such do not
now exist. But fortunately the several feathers on the
wing suffice to give us a clew to the problem, and they
prove to demonstration that a_ gradation is at least pos-
sible from a mere spot to a finished ball-and-socket ocel-
lus.

The wing-feathers, bearing the ocelli, are covered with
dark stripes or Tows of dark spots, each stripe or row run-
ning obliquely down the outer side of the shaft to an o
lus. The spots are generally elongated in a transve
line to the row in which they stand. They often be-
come confluent, either in the line of the row—and then
they form a longitudinal stripe—or transversely, that
is, with the spots in the adjoining rows, and then they
form transverse stripes. A spot sometimes breaks
up into smaller spots, which still stand in their proper
places.

Tt will be convenient first to describe a perfect ball-
and-socket ocellus. This consists of an intensely black
cireular ring, surrounding a space shaded so as exactly to
yesemble a ball. The figure here given has been admi-
rably drawn by Mr. Ford, and engraved, but a woodeut
cannot exhibit the exquisite shading of the original. The
ring is almost always slightly broken or interrupted (see
Tig. 56) at a point in the upper half, a little to the right
of and above the white shade on the enclosed ball; it is
also sometimes broken toward the base on the right hand.
These little breaks have an important meaning. The ring
is always much thickened, with the edges ill-defined
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toward the left-hand upper corner, the feather being held
erect, in the position il G
in which it is here Y
drawn. Beneath this
thickened part there is
on the surface of the
ball an oblique almost
pure-white mark which
shades off downward
into a pale-leaden hue,
and this into yellow-
ish and brown tints,
which insensibly be-
come darker and dark-
er toward the lower
part of the ball. It
is this shading, which
gives so admirably the
effect of light shining
on a convex surface.
If one of the balls be
examined, it will be
seen that the lower
part is of a browner
tint and is indistinctly e, %. k“’ggaﬁnﬁ“"‘:’;‘“”
separated by s onrved  Iefostlh &5 € city ek stnee
oblique line from the [Much of the web on both sides, especially to
ot the left of the shaft, has been cut off].

upper part, which is

yellower and more leaden; this 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 the tints,
which cannot of course be shown in the woodcut, does not
in the least interfere with the perfect shading of the ball.**

athers like a great

¢ than the outer ones,

4 When the Argus pheasant disp
fan, those nearest to the body stand more up:
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It should be particularly observed that each ocellus stands
in obvious connection with a dark stripe, or row of dark
spots, for both occur indifferently on the same feather.
Thus in Fig. 56 stripe A runs to ocellus @ ; B runs to ocellus
b ; stripe C is broken in‘the upper part and runs down to
the next succeeding ocellus, not represented in the wood-
cut; D to the next lower one, and so with the stripes E and
F. Lastly, theseveral ocelli
areseparated from each oth-
erby a pale surface bearing
irregular black marks.

I will next describe
the other extreme of the
series, namely, the first
trace of an ocellus. The
short  secondary  wing-
feather (Fig. 57), nearest
to the body, is marked,
like the other feathers,
with oblique, longitudi-
nal, rather irregular, rows
of spots. The lowest spot,
or that nearest the shaft,
in the five lower rows (ex-
cluding the basal row) is

a little larger than the
P sl o of e SecomT olior spots in the same

<o that the shading of the ball-and-socket ocelli ought to be slightly
different on the different feathers, in order to bring out their full effect,
relatively to the incidence of the light. Mr. T. W. Wood, who has the
experienced eye of an artist, asserts (Field,’ newspaper, May 28, 1870,
P. 457) that this is the
specimens (the proper feathers from one having been given to me by Mr.
Gould for more accurate comparison) I cannot perceive that this acme
of perfection in the shading has been attained; nor can others to whom
1 have shovwn these feathers recognize the fact.

hut after carefully examining two mounted
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row, and a little more elongated in a transverse direction.
1t 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 remarkable than those on the
plumage of many birds, and might easily be quite over-
looked. The next higher spot in each row does not differ
at all from the upper ones in the same row, although in
the following series it becomes, as we shall see, greatly
modified. The larger spots occupy exactly the same rela-
tive position on this feather as those oceupied by the per-
fect ocelli on the longer wing-feathers.

By looking to the next two or three succeeding sec-
ondary wing-feathers, an absolutely insensible gradation
can be traced from one of the above-described lower
spots, together with the next higher one in the same row,
to a curious ornament, which cannot be called an ocellus,
and which T will name, from the want of a better term, an
“elliptic ornament.” These are shown in the accompany-
ing figure (Fig. 58). We here see several oblique rows,
A, B, C, D (see the lettered diagram), ete., of dark spots
of the usual character. Each row of spots runs down to
and is connected with one of the elliptic ornaments, in ex-
actly the same manner as each stripe in Fig. 56 runs down
to, and is connected with, one of the ball-and-socket ocelli.
Tooking to any one row, for instance, B, the lowest spot
or mark () is thicker and considerably longer than the
upper spots, and has its left extremity pointed and curved
upward. This black mark is abruptly bordered on its
upper side by a rather broad space of richly-shaded tints,
Deginning with a narrow brown zome, which passes into
orange, and this into a pale leaden tint, with the end
toward the shaft much paler. This mark corresponds in
every respect with the larger, shaded spot, described in
the last paragraph (Fig 57), but is more highly developed
and more brightly colored. To the right and above this
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spot (#), with its bright shading, there is a long, narrow,
black mark (), belonging to the same row, and which is
axched a little downward so as to face (¢). It is also
erowly edeed on the lower side with a fulvous tint. To
the left of and above ¢, in the same oblique direction, but

]

N
A

R

Fro,

. 58.—Portion of one of. -y wing-feathers near to the body ; show

‘ing the so-called elliptic ornaments. The right-hand figure is given merely
as o diagram for the sake of the letters of reference.

A,B, C,ete. Ro s running
down to and forming the elliptic

ornaments.

5. Lowest spot or mark in row B.

¢. The next succeeding spot or mark
in the same row.
. Apparently a broken prolonzation

of the spot ¢ in the same row B.

always more or less distinet from it, there is another black
mark (7). This mark is generally sub-triangular and ir-
regular in shape, but in the one lettered in the diagram is
unusually narrow, elongated, and regular. It apparently
consists of a lateral and broken prolongation of the mark
(), as T infer from traces of similar prolongations from
the succeeding upper spots ; but I do not feel sure of this.
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These three marks, 8, ¢, and d, with the intervening bright
shades, form together the so-called elliptic ornament.
These ornaments stand in a line parallel to the shaft, and
manifestly correspond in position with the ball-and-socket
ocelli. Their extremely elegant appearance cannot be ap-
preciated in the drawing, as the orange and leaden tints,
contrasting so well with the black marks, cannot be
shown.

Between one of the elliptic ornaments and a perfect
ball-and-socket ocellus, the gradation is so perfect that it
is scarcely possible to decide when the latter term ought
to be used. I regret that T have not given an additional
drawing, besides Fig. 58, which stands about half-way in
the series between one of the simple spots and a perfect
ocellus, The passage from the elliptic ornament into an
ocellus is effected by the elongation and greater curvature
in opposed directions of the lower black mark (), and
more especially of the upper one (¢), together with the
contraction of the irregular sub-triangular or narrow mark
(@), so that at last these three marks become confluent,
forming an irregular elliptic ring. This ring is gradually
rendered more and more circular and regular, at the same
time increasing in diameter. Traces of the junction of all
three elongated spots or marks, especially of the two upper
ones, can still be observed in many.of the most perfect
ocelli, The broken state of the black ring on the upper
side of the ocellus in Fig. 56 was pointed out. The ir-
regular sub-triangular or marrow mark (d) manifestly
forms, by its contraction and equalization, the thickened
portion of the ring on the left upper side of the perfect
ball-and-socket ocellus. The lower part of the ring is in-
variably a little thicker than the other parts (sce Fig. 56),
and this follows from the lower black mark of the elliptic
ornament (#) having been originally thicker than the
upper mark (¢). Every step can be followed in the pro-
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cess of confluence and modification; and the black ring
which surrounds the ball of the ocellus is unquestionably
formed by the union and modification of the three black
marks, 8, ¢, d, of the elliptic ornament. The irregular
zigzag black marks between the successive ocelli (see
again Fig. 56) are plainly due to the breaking 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 ean be followed out with equal clearness.
The brown, orange, and paleleaden 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 toward
the left-hand corner rendered still lighter, so as to become
almost white. But even in the most perfect ball-and-
socket ocelli a slight difference in the tints, though not in
the shading, between the upper and lower parts of the
ball can be perceived (as was before especially noticed),
the line of separation being oblique, in the same direction
with the bright-colored shades of the elliptic ornaments.
Thus almost every minute detail in the shape and coloring
of the ball-and-socket ocelli can be shown to follow from
gradual changes in the elliptic ornaments; and the de-
velopment of the latter can be traced by equally small
steps from the union of two almost simple spots, the lower
one (Fig. 57) having some dull fulvous shading on the
upper side.

The extremities of the longer secondary feathers which
bear the perfect ball-and-socket ocelli are peculiarly orna-
mented.  (Fig. 59.) The oblique longitudinal stripes
suddenly cease upward and become confused, and above
this limit the whole upper end of the feather (a) is covered
with white dots, surrounded by little black rings, stand-
ing on a dark ground. Even the oblique stripe belonging
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to the uppermost ocellus (?) is represented only by a very
short irregular black mark with the usual, eurved, trans-

verse base.

As this stripe is thus abruptly cut off above,

we can understand, from what has gone before, how it is

that the upper thickened part
of the ring is absent in the
uppermost ocellus ; for, as
before stated, this thickened
part is apparently formed
Dby a broken prolongation of
the next higher spot in the
same row. From the absence
of the upper and thickened
part of the ring, the upper-
most ocellus, though perfect
in all other respects, appears
as if its top had been ob-
liquely sliced off. Tt would, T
think, perplex any one, who
believes that the plumage of
the Argus pheasant was cre-
ated as we now see it, to ac-
count for the imperfect condi-
tion of the uppermost ocelli.
I should add that in the sec-
ondary wing-feather farthest
from the body all the ocelli
are smaller and less perfect
than on the other feathers,
with the upper parts of the
external black rings deficient,
as in the case just mentioned.
The imperfection here seems
to he connected with the fact

>

Mt

M

ey

N

a. Ornamented upper part,

5. Uppermost, imperfect  ball-a
socket _ocellug. he ~shading
above the white mark on
summit of the ocellus is here

Jittle oo dark,
. Perfect ocellus,

that the spots on this feather show less tendency than
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usual to become confluent into stripes; on the contrary,
they are often broken up into smaller spots, so that two
or three rows run down to each ocellus.

We have now scen that a perfect series can be
followed, from two almost simple spots, at first quite
distinet from each other, to one of the wonderful
Dall-and-socket ornaments. Mr. Gould, who kindly gave
me some of these feathers, fully agrees with me in
the completeness of the gradation. It is obvious that
the stages in development exhibited by the feathers
on the same bird do not at all necessarily show us the
steps which have been passed through by the extinet pro-
genitors of the species; but they probably give us the
clew to the actual steps, and they at least prove to demon-
stration that a gradation is possible. Bearing in mind
how carefully the male Argus pheasant displays his
plumes before the female, as well as the many facts ren-
dering it probable that female birds prefer the more at-
tractive males, no one who admits the agency of sexual
selection will deny that a simple dark spot with some
fulvous shading might be converted through the approxi-
mation and modification of the adjoining spots, together
with some slight increase of color,into one of the so-called
elliptic ornaments. These latter ornaments have been
shown to many persons, and all have admitted that they
are extremely pretty, some thinking them even more
beautiful than the ball-and-socket ocelli. As the second-
ary plumes became lengthened through sexual selection,
and as the elliptic ornaments inereased in diameter, their
colors apparently became less bright ; and then the orna-
mentation of the plumes had to be gained by improve-
ments in the pattern and shading; and this process has
been carried on until the wonderful ball-and-socket ocelli
have been finally developed. Thus we can understand—
and in no other way, as it seems to me—the present con-
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dition and origin of the ornaments on the wing-feathers
of the Argus pheasant.

From the light reflected by the principle of gradation ;
from what we know of the laws of variation; from the
changes which have taken place in many of our domesti-
cated birds; and, lastly, from the character (as we shall
hereafter more clearly see) of the 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 brilliant plumage and various
ornaments; yet in many cases we are involved in dark-
ness. Mr. Gould several years ago pointed out to me a
humming-bird, the Urosticte benjamini, remarkable from
the curious differences presented by the two sexes
male, besides a splendid gorget, has greenish-bl:
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 cach side are tipped with white, so
that the male has the four central, while the female has the
six exterior feathers ornamented with white tips. What
makes the case curious is that, although the coloring of
the tail differs remarkably in both sexes of many kinds
of humming-birds, Mr. Gould does not know a single
species, besides the Urosticte, in which the male has the
four central feathers tipped with white.

The Duke of Argyll,in commenting on this ca
passes over sexual selection, and asks, « What explanation
docs the law of natural selection give of such specific va-
rieties as these?” He answers “none whatever;” and I
quite agree with him. But can this be so confidently
said of sexual selection? Seeing in how many ways the
tail-feathers of humming-birds differ, why should not the
four central feathers have varied in this one species alone,

©
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 ¢The Reign of Law,” 1867, p. 247,
26
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50 as to have aqcuired white tips? The variations may
have been gradual, or somewhat abrupt as in the case re-
given of the humming-birds near Bogota, in which
duals alone have the “central tail-feathers
tipped with beautiful green.” In the female of the Uros-
ticte T noticed extremely minute or rudimental white tips
to the two outer of the four central black tail-feathers; so
that here we have an indication of change of some kind in
the plumage of this species. If we grant the possibility
of the central tailfeathers of the male varying in white-
ness, there is nothing strange in such variations having
been sexually selected. The white tips, together with
the small white car-tufts, certainly add, as the Duke of
Argyll admits, to the beauty of the male; and whiteness
is apparently appreciated by other birds, as may be in-
ferred from such cases as the snow-white male of the Bell-
bird. The statement made by Sir R. Heron should not
be forgotten, namely, that his peahens, when debarred
from access to the pied peacock, 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 its name of Metallura from the splendor of these
feathers, Mr. Gould, after describing the peculiar plu-
mage of the Urosticte, adds,  that ornament and variety
is the sole object, I have myself but little doubt.” * If this
be admitted, we can perceive that the males which were
decked in the most elegant and novel manner would have
gained an advantage, not in the ordinary struggle for life,
but in rivalry with other males, and would consequently
have left alarger number of offspring to inherit their
newly-acquired beauty.
# ¢Introduction to the Trochilid’ 1861, p. 110.
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CHAPTER XV.
Breps—continued.

Discussion why the Males alone of some Species, and both Sexes of other
Species, are brightly colored.—On Sexually-limited Inheritance, as
plied to Various Structures and to Brightly-colored Plumage.—]
cation in Relation to Color.—Loss of Nuptisl Plumage during the
‘Winter,

Wz have in this chapter to consider, why with many
kinds of birds the female has not received the same orna-
ments as the male; and why, with many others, both
sexes are equally, or almost equally, ornamented ? In the
following chapter we shall consider why in some few rare
cases the female is more conspicuously colored than the
male,

In my Origin of Species’* T briefly suggested that
the long tail of the peacock would be inconvenient, and
the conspicuous black color of the male capercailzie dan-
gerous, to the female during the period of incubation; and

ly that the ission of these character:
from the male to the female offspring had been checked
through natural selection. I still think that this may
have occurred in some few instances: but after mature
reflection on all the facts which I have been able to collect,
T am now inclined to believe that when the sexes differ,
the successive variations have generally been from the
first limited in their transmission to the same sex in which

1 Fourth edition, 1866, p. 241.

© The Complete Work of Charles Darwin Online



148 SEXUAL SELECTION : BIRDS. [Parr IL.

they first appeared. Since my remarks appeared, the sub-
ject of sexual coloration has been discussed in some very
interesting papers by Mr. Wallace,* who believes that in
almost all cases the successive variations tended at first to
be transmitted equally to both sexes; but that the female
was saved, through natural selection, from acquiring the
conspicuous colors of the male, owing to the danger which
she would thus have incurred during incubation.

This view necessitates a tedious discussion on a diffi-
cult point, namely, whether the transmission of a charac-
tor, which is at first inherited by both sexes, can e subse-
quently limited in its transmission, by means of selection,
to one sex alone. We must bear in mind, as shown in the
preliminary chapter on sexual selection, that characters
Which are limited in their development to one sex are
always latent in the other. An imaginary illustration will
best aid us in seeing the difficulty of the case: we may
suppose that a fancier wished to make a breed of pigeons,
in which the males alone should be colored of a pale blue,
while the females retained their former slaty tint. As with
pigeons characters of all kinds are usually transmitted to
both sexes equally, the fancier would have to try to con-
vert this latter form of inheritance into sexually-limited
transmission. Al that he could do would be to persevere
in sclecting every male pigeon which was in the least
degree of a paler blue; and the natural result of this pro-
cess, if steadily carried on for a long time, and if the pale
variations were strongly inherited or often recurred, would
be to make his whole stock of a lighter blue. But our
fancier would be compelled to match, generation after gen-
eration, his pale-blue males with slaty females, for he wishes
to keep the latter of this color. The result would generally
be the production cither of a mongrel piebald lot, or

2 ¢\estminster Review,’ July, 1867. «Journal of Travel, vol. i
1868, p. 73.
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more probably the speedy and complete loss of the pale-
blue color, for the primordial slaty tint would be trans-
mitted with prepotent force. Supposing, however, that
some pale-blue males and slaty females were produced
during each successive generation, and were always crossed
together; then the slaty females would have, if I may use
the expression, much blue blood in their veins, for their
fathers, grandfathers, ete., will all have been blue birds.
Under these circumstances it is conceivable (though I
know of no distinct facts rendering it probable) that the
slaty females might acquire so strong a latent tendency to
pale-blueness that they would not destroy this color in their
male offspring, their female offspring still inheriting the
glaty tint. If so, the desired end of making a breed with
the two sexes permanently different in color might be
gained.

The extreme importance, or rather necessity, of the de-
sired character in the above case, namely, pale-blueness,
being present though in a latent state in the female, so that
the male offspring should not be deteriorated, will be best
appreciated as follows : the male of Scemmerring’s pheasant
has a tail thirty-seven inches in length, while that of the
female 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 Semmerring pheas-
ant with her short tail were crossed with the male com-
mon pheasant, there can be no doubt that the male hybrid
offspring would have a much Zonger tail than that of the
pure offspring of the common pheasant. On the other
hand, if the female common pheasant, with her tail nearly
twice as long as that of the female Semmerring pheasant,
were crossed with the male of the latter, the male hybrid
offspring would have a much skorter tail than that of the
pure offspring of Scemmerring’s pheasant.”

3 Temminck says that the tail of the female Phasianus Semmerringii
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Our fancier, in order to make his new breed with the
males of a decided pale-blue tint, and the females un-
changed, would have to continue selecting the males during
many generations; and each stage of paleness would have
to be fixed in the males, and rendered latent in the fe-
males. The task would be an extremely difficult one, and
has never been tried, but might possibly succeed. The
chief obstacle would be the early and complete loss of the
pale-blue tint, from the necessity of reiterated crosses with
the slaty female, the latter not having at first any latent
tendency to produce pale-blue offspring.

On the other hand, if one or two males were to vary
ever so slightly in paleness, and the variations were from
the first limited in their transmission to the male sex, the
task of making a new breed of the desired kind would be
easy, for such males would simply have to be selected and
matched with ordinary females. An analogous case has
actually occurred, for there are breeds of the pigeon in
Belgium* in which the males alone are marked with black
strize. In the case of the fowl, variations of color limited
in their transmission to the male sex habitually occur.
Even when this form of inheritance prevails, it might
well happen that some of the successive steps in. the
process of variation might be transferred to the female,
who would then come to resemble in a slight degree the
male, as occurs in some breeds of the fowl. Or again, the
greater number, but not all, of the successive steps might
be transferred to both sexes, and the female would then
closely resemble the male. There can hardly be a doubt
that this is the cause of the male pouter pigeon having a

is only six inches long, * Planches coloriées,” vol. v. 1838, pp. 478, 498 :
{he measurements above given were made for me by Mr. Sclater. For
the common pheasant, sce Macgillivray, ‘Hist. British Birds,’ vol. i. pp.
118-121.

4 Dr. Chapuis, “ Le Pigeon Voyageur Belge,’ 1865, p. 87.
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somewhat larger crop, and of the male carrier-pigeon
having somewhat larger wattles, than their respective fe-
males ; for fanciers have not selected one sex more than the
other, and have had no wish that these characters should
e more 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 difficulties would be encountered, if it were desired
to make a breed with the females alone of some new
color.

Tastly, our fancier might wish to make a breed with the
two sexes differing from each other, and both from the
parent-species. Here the difficulty would be extreme, un-
less the successive variations were from the first sexually
limited on both sides, and then there would be no diffi-
culty. Wesee this with the fowl; thus the two sexes of
the pencilled Hamburgs differ greatly from each other,
and from the two sexes of the aboriginal Gallus bankiva ;
and both are now kept constant to their standard of excel-
lence by continued selection, which would be impossible
unless the distinctive characters of both were limited in
their transmission. The Spanish fowl offers a more curious
case; the male has an immense comb, but some of the succes-
sive variations, by the accumulation of which it was a
quired, appear to have been transferred to the female ; for
she has a comb many times larger than that of the females
of the parent-species. But the comb of the female differs in
one respect from that of the male, for it is apt to lop over;
and within a recent period it has been ordered by the fancy
that this should always be the case, and success has quickly
followed the order. Now, the lopping of the comb must
be sexually limited in its transmission, otherwise it would
prevens the comb of the male from being perfectly upright,
which would be abhorrent to every fancier. On the other
hand the uprightness of the comb in the male must likewise
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be a sexually-limited character, otherwise it would prevent
the comb of the female from lopping over.

From the foregoing illustrations, we see that, even with
almost unlimited time at command, it would be an ex-
tremely difficult and complex process, though perhaps not
impossible, to change through selection one form of trans-
mission into the other. Therefore, without distinet evi-
dence in each case, T am unwilling to admit that this has of-
ten been effected with natural species.  On the other hand,
by means of successive variations, which were from the
first sexually limited in their transmission, there would not
be the least difficulty in rendering a male bird widely differ-
ent in color or in any other character from the female ; the
Jatter being left unaltered, or slightly altered, or specially
modified, for the sake of protection.

As Dbright colors are of service to the males in their
sivalry with other males, such colors would be selected,
whether or not they were transmitted exclusively to the
same sex. Consequently the females might be expected
often to partake of the brightness of the males to a greater
or less degree; and this occurs with a host of species. If
all the successive variations were transmitted equally to
both sexes, the females would be undistinguishable from the
males; and this likewise occurs with many birds. If, how-
ever, dull colors were of high importance for the safety of
the female during incubation, as with many ground birds,
the females which varied in brightness, or which received
through inheritance from the males any marked accession
of brightness, would sooner or later be destroyed. But the
tendency in the males to continue for an indefinite period
transmitting to their female offspring their own bright-
ness, would have to be eliminated by a change in the form
of inheritance; and this, as shown by our previous illus-
¢ration, would be extremely difficult. ~The more probable
result of the long-continued destruction of the more bright-
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Iy-colored females, supposing the equal form of trans-
mission to prevail, would be the lessening or annihila-
tion of the bright colors of the males, owing to their
continually crossing with the duller females. It would
be tedious to follow out all the other possible results; but
I may remind the reader, as shown in the cighth chapter,
that if sexually-limited variations in brightness occurred
in the females, even if they were not in the least injurious
to them and consequently were not eliminated, yet they
would not be favored or selected, for the male usually
accepts any female, and does not select the more attrac-
tive individuals; consequently these variations would be
liable to be lost, and would have little influence on the
character of the race; and this will aid in accounting for
the females being commonly less brightly colored than
the males.

In the chapter just referred to, instances were given,
and any number might have been added, of variations
occurring at different ages, and inherited at the same
age. It was also shown that variations which occur late
in life are commonly transmitted to the same sex in
which they first appeared; while variations occurring
early in life are apt to be transmitted to both sexes; not
that all the cases of sexually-limited transmission can thus
be accounted for. It was further shown that if a male
Dbird varied by becoming brighter while young, such varia-
tions would be of no service until the age for reproduction
had arrived, and there was competition between rival
males. But in the case of birds which live on the ground
and which commonly need the protection of dull colors,
bright tints would be far more dangerous to the young
and inexperienced than to the adult males. Consequently
the males which varied in brightness while young would
suffer much destruction and be eliminated through nat-
ural selection ; on the other hand the males which varied
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in this manner when nearly mature, notwithstanding
that they were exposed to some additional danger,
might survive, and, from being favored through sexual
selection, would procreate their kind. The brightly-col-
ored young males being destroyed and the mature ones
being successful in their courtship may account, on the
principle of a relation existing between the period of
variation and the form of transmission, for the males
alone of many birds having acquired and transmitted
brilliant colors to their male offspring alone. But Iby
no means wish to maintain that the influence of age
on the form of transmission is indirectly the sole cause
of the great difference in brilliancy between the sexes of
many birds.

As with all birds in which the sexes differ in color,
it is an interesting question whether the males alone
have been modified through sexual selection, the fe-
males being left, as far as this agency is concerned,
unchanged or only partially changed; or whether the
females have been specially modified through natural
selection for the sake of protection, T will discuss this
question at considerable length, even at greater length
than its intrinsic importance deserves; for various eu-
rious collateral points may thus be conveniently consid-
ered.

Before we enter on the subject of color, more espe-
cially in reference to Mr. Wallace’s conclusions, it may be
useful to discuss under a similar point of view some other
Qifferences between the sexes. A breed of fowls formerly
existed in Germany® in which the hens were furnished
with spurs; they were good layers, but they so greatly
disturbed their nests with their spurs that they could not
e allowed to sit on their own eggs. Hence at one time

s Bechstein, ¢ Naturgesch, Dentschlands," 1795, B.

. 339
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it appeared to me probable that with the females of the
wild Gallinacez 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 the
wing-spurs, which could not be injurious during nidification,
are often as well developed in the female as in the male ;
though in not a few cases they are rather larger in the
male. When the male is furnished with leg-spurs the
female almost always exhibits rudiments of them—the
rudiments sometimes consisting of a mere scale, as with the
species of Gallus, Hence it might be argued that the fe-
males had aboriginally been furnished with well-developed
spurs, but that these had subsequently been lost either
through disuse or natural selection. But if this view be
admitted, it would have to be extended to innumerable
other cases; and it implies that the female progenitors of
the existing spur-bearing species were once encumbered
with an injurious appendage.

In some few genera and species, as in Galloperdix,
Acomus, and the Javan peacock (Pavo muticus), the fe-
males as well as the males possess well-developed spu
Are we to infer from this fact that they construct a dif
ent sort of nest, not liable to be injured by their spurs,
from that made by their nearest allies, so that there has
been no need for the removal of their spurs? Or are we
to suppose that these females especially require spurs for
their defence ? It is a more probable conclusion that both
the presence and absence of spurs in the females result from
different laws of inheritance having prevailed, 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 early in life, and
were as a consequence transferred to the fema In the
other and much rarer cases, in which the females possess
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fully-developed spurs, we may conclude that all the succes-
sive variations were transferred to them; and that they
eradually acquired the inherited habit of not disturbing
their nests.

The vocal organs and the variously-modified feathers
for producing sound, as well as the proper instinets for
using them, often differ in the two sexes, but are sometimes
the same in both. Can such differences be accounted for
by the males having acquired these organs and instinets,
while the females have been saved from inheriting them,
on account of the danger to which they would have been
exposed by attracting the attention of birds or beasts of
prey ? This does not seem to me probable, when we think
of the multitude of birds which with impunity gladden the
country with their voices during the spring.” Itisa safer
conclusion that as voeal and instrumental organs are of spe-
cial service only to the males during their courtship, these
organs were developed through sexual selection and con-
tinued use in this sex alone—the successive variations and
the effects of use having been from the first limited in their
transmission in a_ greater or less degree to the male off-
spring.

Many analogous cases could be advanced; for instance,
the plumes on the head, which are generally longer in the
male thanin the female, sometimes of equal length inboth
sexes, and occasionally absent in the female—these several
cases sometimes occurring in the same group of birds. It
would be difficult to account for a difference of this kind
between the sexes on the principle of the female having
been benefited by possessing a slightly shorter crest than

& Daines Barrington, however, thought it probable (‘Phil. Transact.
1778, p. 164) that few female birds sing, hecause the talent would have
been dangerous to them during incubation. He adds, that a similar
view may possibly account for the inferiority of the female to the male
in plumage.
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pression through mnatural selection. But I will take a
more favorable case, namely, the length of the tail. The
long train of the peacock would have been not only incon-
venient but dangerous to the peahen during the period of
incubation and while panying her young. Hence
there is not, the least @ priors improbability in the develop-
ment of her tail having been checked through natural
selection. But the females of various pheasants, which
apparently are exposed on their open nests to as much
danger as the peahen, have tails of considerable length.
The females as well as the males of the Menura superba
have long tails, and they build a domed nest which is a
great anomaly in 5o large a bird. Naturalists have won-
dered how the female Menura could manage her tail during
incubation ; but it is now known” that she “ enters the nest
head first, and then turns round with her tail sometimes
over her back, but more often bent round by her side.
Thus in time the tail becomes quite askew,and is a toler-
able guide to the length of time the bird has been sit-
ting.” Both sexes of an Australian kingfisher (Zunysiptera
sylvia) have the middle tail-feathers greatly lengthened;
and, as the female makes her nest in a hole, these feathers
become, as I am informed by Mr. R. B. Sharpe, much
crumpled during nidification.

In these two cases the great length of the tail-feathers
must be in some degree inconvenient to the female; and,
as in both species the tail-feathers of the female are some-
what shorter than those of the male, it might be argued
that, their full development had been prevented through
natural selection. Judging from these cases, if, with the
peahen, the development of the tail had been checked only
when it became inconveniently or dangerously long, she
would have acquired a much longer tail than she actually

the male, and its diminution or complete sup-

7 Mr. Ramsay, in Proe. Zoolog. Soc.’ 1868, p. 50.
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possesses; for her tail is not nearly so long, relatively to
the size of her body, as that of many female pheasants,
nor longer than that of the female turkey. It must also
be borne in mind that, in accordance with this view,as
soon as the tail of the peahen became dangerously long,
and its development was consequently checked, she would
have continually reacted on her male progeny, and thus
have prevented the peacock from acquiring his present
magnificent train, We may therefore infer that the length
of the tail in the peacock and its shortness in the peahen
are the result of the requisite variations in the male having
been from the first transmitted to the male offspring
alone.

‘We are led to a nearly similar conclusion with respect
to the length of the tail in the various species of pheas-
ants. In the Eared pheasant (Crossoptilon auritum) the
tail is of equal length in both sexes, namely, sixteen or
seventeen inches; in the common pheasant it is about
twenty inches long in the male, and twelve in the female ;
in Semmerring’s pheasant, thirty-seven inches in the male,
and only cight in the female; and lastly in Reeve’s pheas-
ant it is sometimes actually seventy-two inches long in the
male and sixteen in the female. Thus in the several spe-
cies, the tail of the female differs much in length, irrespec-
tively of that of the male; and this can be accounted for,
as it seems to me, with much more probability, by the
laws of inheritance—that is, by the successive variations
having been from the first more or less closely limited in
their transmission to the male sex—than by the agency
of natural selection, owing to the length of tail having
Jeen injurious in a greater or less degree to the females of
the several species.

We may now consider Mr. Wallace’s arguments in re-
gard to the sexual coloration of birds. He believes that
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the bright tints, originally acquired through sexual selec-
tion by the males, would in all or almost all cases have
been transmitted to the females, unless the transference
had been checked through natural selection. I may here
remind the reader that various facts bearing on this view
have already been given under reptiles, amphibians,
fishes, and lepidoptera. Mr. Wallace rests his belief
chiefly, but not exclusively, as we shall see in the next
chapter, on the following statement,® that when both sexes
are colored in a strikingly-conspicuous manner the nest is
of such a nature as to conceal the sitting bird; but when
there is a marked contrast of color between the sexes, the
male being gay and the female dull colored, the nest is
open and exposes the sitting bird to view. This coinci-
dence, as far as it goes, certainly supports the belief tha
the females which sit on open nests have been specially
modified for the sake of protection. Mr. Wallace admits
that there are, as might have been expected, some excep-
tions to his two rules, but it is a question whether the
exceptions are not so numerous as seriously to invalidate
them.

There is in the first place much truth in the Duke of
Argyll’s remark,’ that a large-domed nest is more con-
spicuous to an enemy, especially to all tree-haunting car-
nivorous animals, than a smaller open nest. Nor must
we forget that with many birds which build open nests
the males sit on the eggs and aid in feeding the young as
well as the females: this is the case, for instance, with
Pyranga wstiva, one of the most splendid birds in the
United States, the male being vermilion, and the female
light brownish-green. Now, if brilliant colors had been
extremely dangerous to birds while sitting on their open

& ¢ Journal of Travel,” edited by A. Murray, vol. i. 1868, p. 78.

* Thid. p. 281.

1 Audubon, ¢ Ornithological Biography, vol. i. p. 23,
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nests, the males in these cases would have suffered greatly.
Tt might, however, be of such paramount importance to
the male to be brilliantly colored, in order to heat his
rivals, that this would more than compensate for some ad-
ditional danger.

Mr. Wallace admits that with the King-crows (Dieru-
rus), Orioles, and Pittide, the females are conspicuously
colored, yet they build open nests; but he urges that the
Dirds of the first group are highly pugnacious and could
defend themselyes; that those of the second group take
extreme care in concealing their open nests, but this does
not invariably hold good ;** and that with the birds of the
third group the females are brightly colored chiefly on
the under surface. Besides these cases the whole great
family of pigeons, which are sometimes brightly and
almost always conspicuously colored, and which are noto-
riously liable to the attacks of birds of prey, offers a seri-
ous exception to the rule, for pigeons almost always build
open and exposed nests. In another large family, that of
the Fumming-birds, all the species build open nests, yet
with some of the most gorgeous species the sexes are
alike; and, in the majority, the females, though less bril-
liant than the males, are very brightly colored. Nor can
it be maintained that all female humming-birds, which are
brightly colored, escape detection by their tints being
green, for some display on their upper surfaces red, blue,
and other colors.”

11 Jerdon, *Birds of India,’ vol. ii
the Birds of Australia,’ vol. i. p. 463.

12 For instance, the female Hupetomena macroura has the head and
tail dark blue with reddish loins; the female Zampornis porphyrurusis .
Dlackish-green on the upper surface, with the lores and sides of the
throat crimson ; the female Eulampis jugularis has the top of the head
and back green, but the loins and the tail are crimson. Many other in-
stances of highly-conspicuous females could be given. See Mr. Gould’s
magnificent work on this family.

p. 108. Gould’s ‘Hand-book of
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In regard to birds which build in holes or construct
domed nests, other advantages, as Mr. Wallace remarks,
besides concealment are gained, such as shelter from the
rain, greater warmth, and in hot countries protection from
the rays of the sun;* so that it is no valid objection
to his view that many birds having both sexes obscurely
colored build concealed nests.* The female Horn-bills
(Buceros), for instance, of India and Africa are protected,
during nidification, with extraordinary care, for the male
plasters up the hole in which the female sits on her eggs,
and leaves only a small orifice through which he feeds
her; she is thus kept a close prisoner during the whole
period of incubation;** yet female hornbills are not more
conspicuously colored than many other birds of equal size
which build open nests. Tt is a more serious objection to
Mr. Wallace’s view, as is admitted by him, that in some
few groups the males are brilliantly colored and the fe-
males obscure, and yet the latter hatch their eggs in
domed nests. This is the case with the Gralline of Aus-
tralia, the Superb Warblers (Maluridz) of the same coun-
try, the Sunbirds (Ncctmmw), and with several of the

s or Meli idwe.

If we look to the birds of England we shall see that
there is no close and general relation between the colors
of the female and the nature of the nest constructed by

18 Mr. Salvin noticed in Guatemala (‘Ibis,’ 1864, p. 875) that hum-
ming-birds were much more unwilling to leave their nests during very
hot weather, when the sun was shining brightly, than during cool,
cloudy, or rainy weather.

4T may specify, as instances of obscurely-colored birds building
concealed nests, the species belonging to eight Australian gen
scribed in Gould’s ¢ Hand-book of the Birds of Australia,’ vol. i. pp. 510,
362, 365, 383, 387, 389, 891, 414,

1 Jerdon, * Birds of India,” vol. 1. p. 244.

16 On the nidification and colors of these latter species, sce Gould's
¢ Hand-hook, ete., vol. i. pp. 504, 527.
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her. About forty of our British birds (excluding those of
large size which could defend themselves) build in holes
in banks, rocks, or trees, or construct, domed mnests. If
e take the colors of the female goldfinch, bullfinch, or
Dblackbird, as a standard of the degree of conspicuousness,
which is not highly dangerous to the sitting female, then,
out of the above forty birds, the females of only twelve
can be idered as pi to a d degree,
the remaini ty-eight being i i " Nor
is there any close relation between a well-pronounced dif-
ference in color between the two sexes and the nature of
the nest conmstructed. Thus the male house-sparrow
(Passer domesticus) differs much from the female, the
male tree-sparrow ( P. montanus) differs hardly at all, and
yet both build well-concealed nests. The two sexes of the
common fly-catcher (Muscicapa grisola) can hardly be
distinguished, while the sexes of the pied fly-catcher
(L luctuosa) differ considerably, and both build in holes.
The female blackbird (Zurdus merula) differs much, the
female ring-ouzel (7. torquatus) differs less, and the female
common thrush (7 musicus) hardly at all, from their re-
spective males; yet all build open nests. On the other
hand, the not very distantly-allied water-ouzel (Cinclus

111 have consulted, on this subject, Macgillivray’s ‘British Birds,’
and though doubts may be entertained in some cases in regard to the
degree of concealment of the nest, and of the degree of conspicuousness
of the female, yet the following birds, which all lay their eggs in holes or
in domed nests, can hardly be considered, according to the above stand-
ard, as conspicuous: Passer, 2 species; Starnus, of which the female is
considerably less brilliant than the male; Cinclus ; Motacilla boarula (2);
Exithacus (7); Fruticola,  sp.; Saxicola; Ruticilla, 2 sp. ; Sylvia, 8 sp.;
Parus, 3 sp. ; Mecistura; Anorthura; Certhia; Sitta; Yunx; Muscicapa,
2 sp.; Hirundo, 3 sp.; and Cypselus. The females of the following 12
birds may be considered as conspicuous according to the same standard,
viz, Pastor, Motacilla alba, Parus major and P. ceruleus, Upupa, Picus,
4 sp., Coracias, Alcedo, and Merops.
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aquaticus) builds a domed nest, and the sexes differ about
as much as in the case of the ring-ouzel. The black and
red grouse (Zifrao tetriz and T. Secoticus) build open
mests, in equally well-concealed spots, but in the one spe-
cies the sexes differ greatly, and in the other very little.
Notwit ding the foregoing objections, I cannot
doubt, after reading Mr. Wallace’s excellent essay, that,
looking to the birds of the world, a large majority of the
species in which the females are conspicuously colored
(and in this case the males with rare exceptions are equal-
ly conspicuous) build concealed nests for the sake of pro-
tection. Mr. Wallace enumerates ** a long series of groups
in which this rule holds good; but it will suffice here to
give, as instances, the more familiar groups of kingfishers,
toucans, trogons, puff-birds (Capitonidwe), plantain-caters
(Musophagz), woodpeckers, and parrots. Mr., Wallace
believes that in these groups, as the males gradually ac-
quired through sexual selection their brilliant colors, these
were transferred to the females and were not eliminated
by natural selection, owing to the protection which they
already enjoyed from their manner of nidification. Ac-
cording to this view, their present manner of nesting was
acquired before their present colors. But it seems to me
much more probable that, in most cases, as the females
were gradually rendered more and more brilliant from
partaking of the colors of the male, they were gradually
led to change their instincts (supposing that they origi-
nally built open nests), and to seck protection by building
domed or concealed nests. No one, who studies, for in-
stance, Audubon’s account of the differences in the nests
of the same species in the Northern and Southern United
States, will feel any great difficulty in admitting that
Dirds, either by a change (in the strict sense of the word)

18 ¢ Journal of Travel, edited by A. Murray, vol. i. p. 75,
19 See many statements in the ¢ Ornithological Biography.” Sce, also,
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of their habits, or throngh the natural sclection of so-
called spontancous variations of instinct, might readily be
led to modify their mamner of nesting.

This way of viewing the relation, as far as it holds
good, between the bright colors of female birds and their
manner of nesting, receives some support from certain
analogous cases occurring in the Sahara Desert. Here, as
in most other deserts, various birds, and many other ani-
mals, have had their colors adapted in a wonderful man-
ner to the tints of the surrounding surface. Nevertheless
there are,as I am informed by the Rev. Mr. Tristram,
some curious exceptions to the rule; thus the male of the
Monticola eyanea is conspicuous from his bright-blue col-
or, and the female almost equally conspicuous from her
mottled brown and white plumage; both sexes of two
species of Dromolwa are of a lustrous black; so that these
three birds are far from recciving protection from their
colors, yet they are able to survive, for they have acquired
the habit, when in danger, of taking refage in holes or
crevices in the rocks.

With respect to the above-specified groups of birds,
in which the females are conspicuously colored and build
concealed mests, it is not necessary to suppose that each
separate species had its nidifying instinct specially modi-
fied; but only that the carly progenitors of each group
were gradually led to build domed or concealed nests;
and afterward transmitted this instinet, together with
their bright colors, to their modified descendants. This
conclusion, as far as it can be trusted, is interesting,
namely, that sexual selection, together with equal or
nearly equal inheritance by both sexes, has indirectly
determined the manner of nidification of whole groups of
birds.
some curious observations on the nests of Italian Birds by Engenio Bet-
toni, in the ¢ Atti della Societd Italiana,’ vol. xi. 1869, p. 487.
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Even in the groups in which, according to Mr. Wal-
lace, the females, from being protected during nidification,
have not had their bright colors eliminated through natu-
ral selection, the males often differ in a slight, and occa-
sionally in a considerable degree, from the females. This
is a significant fact, for such differences in color must be
accounted for on the principle of some of the variations
in the males having been from the first limited in their
transmission to the same sex; as it can hardly be main-
tained that these differences, especially when very slight,
serve as a protection to the female. Thus all the species
in the splendid group of the Trogons build in holes ; and
Mr. Gould givesfigures™ of both sexes of twenty-five spe-
cies, in all of which, with one partial exception, the sexes
differ i slightly, sometim ly in col-
or—the males being always more beautiful than the
females, though the latter are likewise beautiful. All the
species of kingfisher build in holes, and with most of the
species the sexes are equally brilliant, and thus far Mr.
Wallaces rule holds good ; but in some of the Australian
species the colors of the females are rather less vivid than
those of the male ; and, in one splendidly-colored species,
the sexes differ so much that they were at first thought to
be specifically distinct.” Mr. R. B. Sharpe, who has es-
pecially studied this group, has shown me some American
species (Ceryle) in which the breast of the male is belted
with black. ~Again, in Carcineutes, the difference between
the sexes is conspicuous: in the male the upper surface 1s
Qull-blue banded with black, the lower surface being part-
Iy fawn-colored, and there is much red about the head ; in
the female the upper surface is reddish-brown banded
with black, and the lower surface white with black

% See his ‘Monograph of the Trogonidw,’ first edition.
21 Namely Cyanaleyon. Gould’s  Hand-book of the Birds of Austra-
Tia, vol. i p. 133; see, also, pp. 130, 136.
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markings. It is an interesting fact, as showing how the
same peculiar style of sexual coloring often characterizes
allied forms, that in three species of Dacelo the male dif-
fors from the female only in the tail being dull-blue
banded with black, while that of the female is brown with
blackish bars ; so that here the tail differs in color in the
two sexes in exactly the same manner as the whole upper
surface in the sexes of Carcineutes.

With parrots, which likewise build in holes, we find
analogous cas in most of the species both sexes are
Trilliantly colored and undistinguishable, but in not a few
species the males are colored rather more vividly than the
females, or even very differently from them. Thus, be-
sides other strongly-marked differences, the whole under
surface of the male King Lory (dprosmictus scapulatus),is
scarlet, while the throat and chest of the female are green
tinged with red: in the Buphema splendida there is a
similar difference, the face and wing-coverts, moreover, of
the female being of a paler blue than in the male* Tn
the family of the Tits (Parine), which build concealed
nests, the female of our common blue tomtit (Parus ceru-
Zeus) is “much less brightly colored” than the male; and
in the magnificent Sultan yellow tit of India the differ-
ence is greater.”

Again, in the great group of the woodpeckers, the
sexes are generally nearly alike, but in the Megapicus
walidus all those parts of the head, neck, and breast,
which are crimson in the male are pale brown in the fe-

22 Every gradation of difference between the sexes may be followed in.
the parrots of Australia. See Gould's ‘Hand-book,’ etc., vol. ii. pp. 14—

02.
%3 Macgilliveay’s ¢British Birds,’ vol. ii. p. 433, Jerdon, ‘Birds of
India, vol. ii. p. 282.
24’ All the following facts are taken from M. Malherbe's magnificent
¢ Monographie des Picidées,’ 1861
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male. As in several woodpeckers the head of the male is
bright crimson, while that of the female is plain, it oc-
curred to me that this color might possibly make the
female dangerously conspic\\ous, whenever she put her
head out of the hole containing her nest, and

1y that this color, in accordance with Mr. Wallace’s be]mf
had been eliminated. This view is strengthened by what
Malherbe states with respect to Ezdopicus carlotta ;
namely, that the young females, like the young males,
have some crimson about their heads, but that this color
disappears in the adult female, while it is intensified in
the adult male. Nevertheless, the following considera-
tions render this view extremely doubtful: the male takes
a fair share in incubation,” and would be thus far almost
equally exposed to danger; both sexes of many species
have their heads of an equally bright crimson; in other
species the difference between the sexes in the amount of
scarlet is so slight that it can hardly make any appre-
ciable difference in the danger incurred; and, lastly, the
coloring of the head in the two sexes often differs slightly
in other ways.

The cases, as yet given, of slight and graduated differ-
ences in color between the males and females in the
groups, in which as a general rule the sexes resemble each
other, all relate to species which build domed or concealed
nests. But similar gradations may likewise be observed
in groups in which the sexes as a general rule resemble
each other, but which build open nests. As I have before
instanced the Australian parrots, so I may here instance,
without giving any details, the Australian pigeons.” It
deserves especial notice that in all these cases the slight
differences in plumage between the sexes are of the same

2 Audubon's ‘ Omnithological Biography, vol. ii. p. 75; see also the
“Ibis, vol. i p. 268.
% Gould's *Hand-book of the Birds of Australia,’ vol. ii. pp. 109-149
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general nature as the occasionally greater differences. A
good illustration of this fact has already been afforded by
those kingfishers in which either the tail alone or the
whole upper surface of the plumage differs in the same
manner in the two sexes. Similar cases may be observed
with parrots and pigeons. The differences in color be-
tween the sexes of the same species are, also, of the same
general nature as the differences in color between the dis-
tinet species of the same group. For, when, in a group in
which the sexes are usually alike, the male differs consid-
erably from the female, he is not colored in a quite new
style. Hence we may infer that, within the same group,
the special colors of both sexes, when they are alike, and
the colors of the male, when he differs slightly or even
considerably from the female, have in most cases been
determined by the same general cause ; this being sexual
selection.

Tt is not probable, as has already been remarked, that
differences in color between the sexes, when very slight,
can be of service to the female as a protection. Assum-
ing, however, that they are of service, they might be
thought to be cases of transition; ‘but we have no reason
to believe that many species at any one time are under-
going change. Thercfore, we can bardly admit that the
aumerous females which differ very slightly in color from
their males are now all commencing to become obscure
for the sake of protection. Even if we consider somewhat
more marked sexual differences, is it probable, for in-
stance, that the head of the female chaffinch, the crimson
on the breast of the female bullfinch, the green of the
female greenfinch, the crest of the female golden-crested
wren, have all been rendered less bright by the slow pro-
cess of selection for the sake of protection? I cannot
think so* and still less with the slight differences between
the sexes of those birds which build concealed nests. On

© The Complete Work of Charles Darwin Online



Crur, XV.] COLOR AND NIDIFICATION. 169

the other hand, the differences in color between the sexes,
whether great or small, may to a large extent be es
plained on the principle of the suceessive variation
acquired by the males through sexual selection, havir
been from the first more or less limited in their transmis-
sion to the females, That the degree of limitation should
differ in different species of the same group will not sur-
prise any one who has studied the laws of inheritance, for
they are so complex that they appear to us in our igno-
rance to be capricious in their action.*”

As faf as T can discover, there are very few groups
of birds, containing a considerable number of species, in
which all have both sexes brilliantly colored and alike;
but this appears to be the case, as T hear from Mr. Sclater,
Bl M e or plantaineaters | Now doT b
lieve that any large group exists in which the sexes of all
the species are widely dissimilar in color: Mr. Wallace
informs me that the chatterers of South America (Cotin-
gidw) offer one of the best instances; but with some of
the species, in which the male has a splendid red breast,
the female exhibits some red on her breast; and the fe-
males of other species show traces of the green and other
colors of the males. Nevertheless, we have a near ap-
proach to close sexual similarity or dissimilarity through-
out several groups: and this, from what has just been
said of the fluctuating nature of inheritance, is a some-
what surprising circumstance. But that the same laws
should largely prevail with allied animals is not surpris-
ing, The domestic fowl has produced a great number of
breeds and sub-breeds, and in these the sexes generally
differ.in plumage; so that it has been noticed as a re-
markable circumstance when in certain sub-breeds they
resemble each other. On the other hand, the domestic

#1 See remarks to this effect in my work on ¢ Variation under Domes-
tieation;” vol. ii. chap. xii.
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pigeon has likewise produced a vast number of distinct
breeds and sub-breeds, and in these, with rare exceptions,
the two sexes are identically alike. Therefore, if other
species of Gallus and Columba were domesticated and va-
ried, it would not be rash to predict that the same general
rules of sexual similarity and dissimilarity, depending on
the form of transmission, would, in both cases, hold good.
In a similar manner the same form of transmission has
generally prevailed throughout the same natural groups,
although marked exceptions to this rule occur. Within
the same family, or even genus, the sexes may e identi-
cally alike or very different in color. Instances have
already been given relating to the same genus, as with
sparrows, fly-catchers, thrushes, and grouse. In the fam-
ily of pheasants the males and females of almost all the
species are wonderfully dissimilar, but are quite similar
in the eared pheasant or Crossoptilon auritum. In two
species of Chloehaga, a genus of geese, the males cannot
De distinguished from the females, except by size ; while in
fwo others the sexes are so unlike that they might easily
be mistaken for distinet species.*®

The laws of inheritance can alone account for the fol-
lowing cases, in which the female, by acquiring at a late
period of life certain characters proper to the male, ulti-
mately comes to resemble him in a more or less complete
manner. Here protection can hardly have come into play.
Mr. Blyth informs me that the females of Oriolus melan-
ocephalus and of some allied species, when sufficiently
mature to breed, differ considerably in plumage from the
adult males; but after the second or third moults they
differ only in their beaks having a slight greenish tinge.
In the dwarf bitterns (Ardetta), according to the same
authority, “ the male acquires his final livery at the first
moult, the female not before the third or fourth moult; in

28 The “Ibis; vol. vi. 1864, p. 122.
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the mean while she presents an intermediate garb, which
is ultimately exchanged for the same livery as that of the
male.”  So, again, the female Falco peregrinus acquires
her blue plumage more slowly than the male. Mr. Swin-
hoe states that, with one of the Drongo shrikes (Dicrurus
macrocercus), the male, while almost a nestling, moults his
soft brown plumage and becomes of a uniform glossy
greenish-black ; but the female retains for a long time the
white strize and spots on the axillary feathers, and does
not completely assume the uniform black color of the
male for the first three years. The same excellent ob-
server remarks that in the spring of the second year the
female spoonbill (Platalea) of China resembles the male
of the first year, and that apparently it is not until the
third spring that she acquires the same adult plumage as
that possessed by the male at a much earlier age. The
female Bombycilla Carolinensis differs very little from the
male, but the appendages, which like beads of red sealing-
wax the wing-feathers, are not developed in
her so early in life as in the male. The upper mandible
in the male of an Indian parrakeet (Palwornis Javanicus)
is coral-red from his earliest youth, but in the female, as
Mr. Blyth has observed with caged and wild birds, it is at
first black and does not become red until the bird is at
least a year old, at which age the sexes resemble cach
other in all respects. Both sexes of the wild-turkey are
ultimately furnished with a tuft of bristles on the breast,
but in two-year-old birds the tuft is about four inches long
in the male and hardly apparent in the female; when,
however, the latter has reached her fourth year, it is from
four to five inches in length.*

% On Ardetta, Translation of Cuvier’s ‘Rdgne Animal,’ by Mr. Blyth,
footmote, p. 159. On the Peregrine Falcon, Mr. Blyth, in Charlesworth's
‘Mag. of Nat. Hist vol. i 1837, p. 804. On Dicrurus, “Ibis,’ 1863, p.
44. On the Platalea, Ibis, vol. vi. 1864, p. 566. On the Bombycila,
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In these cases, the females follow a normal course of
development in ultimately becoming like the males; and
such cases must not be confounded with those in which
diseased or old females assume masculine characters, or
with those in which perfectly fertile females, while young,
acquire, through variation or some unknown cause, the
characters of the male.* But all these cases have so much
in common that they depend, according to the hypothesis
of pangenesis, on gemmules derived from each part of the
male being present, though latent, in the female; their
development following on some slight change in the elec-
tive affinities of her constituent tissues.

A few words must be added on changes of plumage in
relation to the season of the year. From reasons formerly
assigned there can be little doubt that the elegant plumes,
long pendant feathers, crests, ete., of egrets, herons, and
many other birds, which are developed and retained only
during the summer, serve exclusively for ornamental or
nuptial purposes, though common to both sexes. The fe-
male is thus rendered more conspicuous during the period
of incubation than during the winter ; but such birds as
herons and egrets would be able to defend themselves,
As, however, plumes would probably be inconvenient and
certainly of no use during the winter, it is possible that
the habit of moulting twice in the year may have been
gradually acquired through natural selection for the sake
of casting off inconvenient ornaments during the winter.
Audubon’s ¢ Omitholog. Biography,” vol. i. p.220. On the Paleornis,
see, also, Jerdon, ‘Birds of India,’ vol. i. p. 263. On the wild-turkey,
Audubon, ibid. vol. i. p. 15: I hear from Judge Caton that in Illinois the
female very rarely acquires a tuft.

% Mr. Blyth has recorded (Translation of Cuvier's ¢ Rdgne Animal,’ p.
158) various instances with Lanius, Ruticilla, Linaria, and Anas. Audu-
Don has also recorded a similar case (‘Ornith. Biog. vol. v. p. 519) with
Tyranga astiva.
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But this view cannot be extended to the many waders,
in which the summer and winter plumages differ very
little in color. With defenceless species, in which either
both sexes or the males alone become extremely conspicu-
ous during the breeding-season—or when the males ac-
quire af this season such long wing or tail feathers as to
impede their flight, as with Cosmetornis and Vidua—it
certainly at first appears highly probable that the second
moult has been gained for the special purpose of throwing
off these ornaments. We must, however, remember that
many birds, such as Birds of Paradise, the Argus pheasant,
and peacock, do not cast their plumes during the winter;
and it can hardly be maintained that there is something
in the constitution of these birds, at least of the Gallina-
cew, rendering a double moult impossible, for the ptarmi-
gan moults thrice in the year.” Hence it must be con-
sidered as doubtful whether the many species which moult
their ornamental plumes, or lose their bright colors, during
the winter, have acquired this habit on account of the in-
convenience or danger which they would otherwise have
suffered.

T conclude, therefore, that the habit of moulting twice
in the year was in most or all cases first acquired for some
distinet purpose, perhaps for gaining a warmer winter cov-
ering; and that variations in the plumage occurring
during the summer were accumulated through sexual se-
lection, and transmitted to the offspring at the same season
of the year; such variations being inherited either by both
sexes or by the males alone, according to the form of in-
heritance which prevailed. This appears more probable
than that these species in all cases originally tended to
retain their ornamental plumage during the winter, but
were saved from this through natural selection, owing to
the inconvenience or danger thus caused.

31 See Gould's ¢ Birds of Great Britain.”

© The Complete Work of Charles Darwin Online



174 SEXUAL SELECTION : BIRBS. [Parr IL

T have endeavored in this chapter to show that the
arguments are not trustworthy in favor of the view that
weapons, bright colors, and various ornaments, are NOW
confined to the males owing to the conversion, by means
of natural selection, of a tendency to the equal transmis-
sion of characters to both sexes into transmission to the
male sex alone. It is also doubtful whether the colors of
many female birds are due to the preservation, for the sake
of protection, of variations which were from the first limit-
ed in their transmission to the female sex. But it will be
convenient to defer any further discussion on this subject.
until I treat, in the following chapter, on the differences in
plumage between the young and old.
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CHAPTER XVI.
Bps—concluded.

Tho Tmmature Plumage in Relation to the Character of tho Plumage in
Doth Sexes when Adult.—Six Classes of Cases.—Sexual Differences
between the Males of Closely-allied or Representative Species—The
Fomale assuming the Characters of the Male.—Plumago of the Young
in Relation to the Summer and Winter Plumago of the Adults.—On
the Increase of Beauty in the Birds of the World—Protective Color-
ing.—Conspicuously-colored Birds.—Novelty appreciated. —Summary
of the Four Chapters on Birds.

We must now consider the transmission of characters
as limited by age in reference to sexual selection. The
truth and importance of the principle of inheritance at
corresponding ages need not here be discussed, as enough
has already been said on the subject. Before giving the
several rather complex rules or classes of cases, under
which all the differences in plumage between the young
and the old, as far as known to me, may be included, it
will be well to make a few preliminary remarks.

With animals of all kinds, when the young differ in
color from the adults, and the colors of the former are
not, as far as we can see, of any special service, they may
generally be attributed, like various embryological struct-
ures, to the retention by the young of the character of an
early progenitor. But this view can be maintained with
confidence only when the young of several species closely
resemble each other, and likewise resemble other adult
species belonging to the same group; for the latter are
the living proofs that such a state of things was formerly
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possible. Young lions and pumas are marked with feeble
stripes or rows of spots, and, as many allied species both
young and old are similarly marked, no naturalist, who
Delieves in the gradual evolution of species, will doubt
that the progenitor of the lion and puma was a striped
animal, the young having retained vestiges of the stripes,
like the kittens of black cats, which when grown up are
not in the least striped. Many species of deer, which
when mature are not spotted, are while young covered
with white spots, as are likewise some few species in their
adult state. So, again, the young in the whole family
of pigs (Suidw), and in certain rather distantly-allied ani-
‘mals, such as the tapir, are marked with dark longitudinal
stripes ; but here we have a character apparently derived
from an extinet progenitor, and now preserved by the
young alone. Inall such cases the old have had their
colors changed in the course of time, while the young
have remained but little altered, and this Iras been effect-
ed through the principle of inheritance at corresponding
ages.

This same principle applies to many birds belonging
to various groups, in which the young closely resemble
each other, and differ much from their respective adult
parents. The young of almost all the Gallinace, and of
some distantly-allied birds such as ostriches, are, while
covered with down, longitudinally striped ; but this charac-
ter points back to a state of things so remote that it hard-
ly concerns us. Young cross-bills (Loxia) have at first
straight beaks like those of other finches, and in their im-
mature striated plumage they resemble the mature redpole
and female siskin, as well as the young of the goldfinch,
greenfinch, and some other allied species. The young of
many kinds of buntings (Emberiza) resemble each other,
and likewise the adult state of the common bunting, E.
miliaria. In almost the whole large group of thrushes
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the young have their breasts spotted—a character which
is retained by many species throughout life, but is quite
lost by others, as by the Zwrdus migratorius. So, again,
with many thrushes, the feathers on the back are mottled
before they are moulted for the first time, and this charac-
ter is retained for life by certain Eastern species. The
young of many species of shrikes (Lanius), of some wood-
peckers, and of an Indian pigeon (Chalcophaps Indicus),
are transversely striped on the under surface; and certain
allied species or genera when adult are similarly marked.
In some closely-allied and resplendent Indian cuckoos
(Chrysococeyx), the species when mature differ consider-
ably from each other in color, but the young cannot be
distinguished. The young of an Indian goose (Sarkidior-
nis melanonotus) closely resemble in plumage an allied
genus, Dendrocygna, when mature.’ Similar facts will
hereafter be given in regard to certain herons. Young
black grouse (Zetrao tetrix) resemble the young as well as
the old of certain other species, for instance, the red grouse
or 7! Seoticus. Finally, as Mr. Blyth, who has attended
closely to this subject, has well remarked, the natural
affinities of many species are best exhibited in their im-
mature plumage ; and, as the true affinities of all organic
beings depend on their descent from a common progenitor,
this remark strongly confirms the belief that the immature
plumage approximately shows us the former or ancestral
condition of the species.

Although many young birds belonging to various or-

*In regard to thrushes, shrikes, and woodpeckers, sce Mr. Blyth, in
Charlesworth’s ‘Mag. of Nat. Hist.’ vol. 1. 1837, p. 804; also foot-note to
his translation of Cuvier’s ‘Régne Animal, p. 169. I give the case of
Loxia from Mr. Blytl's information. On thrushes, sce, also, Audubon,
“Ornith. Biography,’ vol. ii. p. 195. On Chrysococcyx and Chalcophaps,
Blyth, a3 quoted in Jerdon’s ‘Birds of India, vol. jii. p. 485. On Sar-
Kidiornis, Blyth, in ‘Ihis, 1867, p. 175.
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ders thus give us a glimpse of the plumage of their remote
progenitors, yet they are many other birds, both dull-
colored and bright-colored, in which the young closely re-
semble their parents. With such species the young of the
different species cannot resemble each other more closely
than do the parents; nor can they present striking resem-
Dlances to allied forms in their adult state. They give us
Dus little insight into the plumage of their progenitors, ex-
cepting in so far that, when the young and the old are -
colored in the same general manner throughout a whole
group of species, it is probable that their progenitors were
similarly colored.

We may now consider the classes of cases or rules
under which the differences and resemblances, between the
plumage of the young and the old, of both sexes or of one
sex alone, may be grouped. Rules of this kind were first
enounced by Cuvier; but with the progress of knowledge
they require some modification and amplification. This T
have attempted to do, as far as the extreme complexity
of the subject permits, from information derived from
various sources; but a full essay on this subject by some
competent ornithologist is much needed. In order to
ascertain to what extent each rule prevails, I have tabu-
lated the facts given in four great works, namely, Macgilli-
vray on the birds of Britain, Audubon on those of North
America, Jerdon on those of India, and Gould on those
of Australia. I may here premise, firstly, that the several
cases or rules graduate into each other ; and, secondly,
that, when the young are said to resemble their parents, it
is not meant that they are identically alike, for their
colors are almost always rather less vivid, and the feathers
are softer and often of a different shape.
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RULES OR CLASSES OF CASES.

1. When the adult male is more beautiful or conspicu-
ous than the adult female, the young of both sexes in
their first plumage closely resemble the adult female, as
with the common fowl and peacock; or, as occasionally
oceurs, they resemble her much more closely than they do
the adult male.

IL When the adult female is more conspicuous than
the adult male, as sometimes though rarely occurs, the
young of hoth sexes in their first plumage resemble the
adult male.

IIL. When the adult male resembles the adult female,
the young of both sexes have a peculiar first plumage of
their own, as with the robin.

IV. When the adult male resembles the adult female,
the young of both sexes in their first plumage resemble
the adults, as with the kingfisher, many parrots, crows,
hedge-warblers.

V. When the adults of both sexes have a distinet
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 resemble the 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 few cases the young in their first plumage
differ from each other according to sex ; the young males
resembling more or less closely the adult males, and the
young females more or less closely the adult females.

Crass T.—In this class, the young of both
semble, more or less closely, the adult female, while the
adult male differs, often in the most conspicuous manner,
from the adult female. Innumerable instances in all Or-
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ders could be given; it will suffice to call to mind the
common pheasant, duck, and house-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 such
cases ought to come under the present, or under the third
or fourth classes. So, again, the young of both sexes, in-
stead of being quite alike, may differ in a slight degree
from each other, as in our sixth class. These transitional
cases, however, are few in number, or at least are mot
strongly pronounced, in comparison with those which
come strictly under the present class.

The force of the present law is well shown in those
groups, in which, as a general Tule, the two sexes and the
Young are all alike; for when the male in these groups
does differ from the female, as with certain parrots, king-
fishers, pigeons, etc., the young of both sexes resemble
the adult female? We see the same fact exhibited still
more clearly in certain anomalous cases; thus the male
of Heliothriz auriculata (one of the ing-birds) differs
conspicuously from the female in having a splendid gorget
and fine ear-tufts, but the female is remarkable from having
a much longer tail than that of the male; now, the young
of hoth sexes resemble (with the exception of the breast

2 See, for instance, Mr. Gould’s account, (*Hand-book of the Birds of
Australia, vol. i. p. 158) of Cyanaleyon (one of the Kingfishers), in which,
however, the young male, though resembling the adult female, is less
brilliantly colored. In some species of Dacelo the males have blue tails,
and the females brown ones ; and Mr. R. B. Sharpe informs me that the
tail of the young male of D. Gaudichaudi is at first brown. Mr. Gould
has deseribed (ibid. vol. ii. pp. 14, 20, 87) the sexes and the young of
certain Black Cockatoos and of the King Lory, with which the same rule
prevails, Also Jerdon (*Birds of India,’ vol. i. p. 260) on the Palornis
rosa, in which the young are more Tike the female than the male. See
Audubon (*Orith. Biograph.” vol. ii. p. 475) on the two sexes and the
young of Coluniba passerina.
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being spotited with bronze) the adult female in all respects,
including the length of her tail, so that the tail of the male
actually becomes shorter as he reaches maturity, which is
4 most unusual circumstance. Again, the plumage of
the male goosander (Mergus merganser) is more conspicu-
ously colored, with the scapular and secondar wing-
feathers much longer than in the female, but differently
from what occurs, as far as T know, in any other bird ; the
crest of the adult male, though broader than that of the
female, is considerably shorter, being only a little above
an inch in length; the crest of the female being two and
a half inches long. Now, the young of both sexes resemble
in all respects the adult female, so that their crests are
actually of greater length, though narrower, than in the
adult male.!

When the young and the females closely resemble
cach other and both differ from the male, the most obvious
conclusion is that the male alone has been modified. Even
in the anomalous cases of the Heliothrix and Mergus, it
is probable that originally both adult sexes were furnished,
the one species with a much elongated tail, and the other
with a much elongated erest, these characters having since
Teen partially lost by the adult males from some unex-
plained cause, and transmitted in their diminished state to
their male offspring alone, when arrived at the correspond-
ing age of maturity. The belief that in the present class
the male alone has been modified, as far as the differences
between the male and the female, together with her young,
are concerned, is strongly supported by some remarkable
facts recorded by M. Blyth,® with respect to closely-allied

31 gwe this information to Mr. Gould, who showed me the specimens :
see also his *Introduction to the Trochilidw, 1861, p. 120.

4 Macgillivray, “Hist. Brit. Birds, vol. v. pp. 207-214.

s See his admirable paper in the * Journal of the Asiatic Soc. of Ben-
gal) vol. xix. 1850, p. 228 ; see also Jerdon, ‘Birds of India,’ vol. i. in-
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species which represent each other in distinet countries.
For with several of these representative species the adult
males have undergone a certain amount of change and can
De distinguished ; the females and the young being undis-
tinguishable, and therefore absolutely unchanged. This
is the case with certain Indian chats (Thamnobia), with
certain honeysuckers (Nectarinia), shrikes (Tephrodornis),
certain kingfishers (Tanysiptera), Kallij pheasants (Gal-
lophasis), and tree-partridges (Arboricola).

In some analogous cases, namely, with birds having
a distinct summer and winter plumage, but with the two
sexes nearly alike, certain closely-allied species can -easily
De distinguished in their summer or nuptial plumage, yet
are undistinguishable in their winter as well as in their
immature plumage. This is the case with some of the
closely-allied Indian wag-tails or Motacille. Mr. Swinhoe®
informs me that three species of Ardeola, a genus of her-
ons, which represent each other on separate continents,
are “most strikingly different” when ornamented with
their summer plumes, but are hardly, if at all, distinguish-
able during the winter. The young also of these three
species in their immature plumage closely resemble the
adults in their winter dress. This case is all the more
interesting because with two other species of Ardeola
both sexes retain, during the winter and summer, nearly
the same plumage as that possessed by the first three
species during the winter and in their immature state;
and this plumage, which is common to several distinct
species at different ages and seasons, probably shows us

troduction, p. xxix. In regard to Tanysiptera, Prof. Schlegel told Mr.
Blyth that he could distinguish several distinct aces, solely by compar-
ing the adult males.

& See also Mr. Swinhoe, in *Tbis; July, 1863, p. 131; and a previous
paper, with an extract from a note by Mr. Blyth, in Ibis, Jan. 1861,
p. 52
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how the progenitor of the genus was colored. Tn all these
cases, the nuptial plumage, which we may assume was
originally acquired by the adult males during the breed-
ing-season, and transmitted to the adults of both sexes
at the corresponding season, has been modified, while the
winter and immature plumages have been left unchanged.

The question naturally arises, How is it that in these
Jatter 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 dis-
tinct countries will almost always have been exposed to
somewhat different conditions, but we can hardly attrib-
ute the modification of the plumage in the males alone to
this action, seeing that the females and the young, though
similarly exposed, have not heen affected. Hardly any
fact in Natgre shows us mere clearly how subordinate in
importance is the direct action of the conditions of life,
in comparison with the lation through selection of
indefinite variations, than the surprising difference be-
tween the sexes of many birds; for both sexes must have
consumed the same food and have been exposed to the
same climate. Nevertheless we are not precluded from
Delieving that in the course of time new conditions may
produce some direct effect ; we see only that this is sub-
ordinate in importance to the accumulated results of se-
lection. When, however, a species migrates into a new
country, and this must precede the formation of represent-
ative species, the changed conditions to which they will
almost always have been exposed will cause them to
undergo, judging from a widely-spread analogy, a certain
amount of fluctuating variability. In this case sexual
selection, which depends on an element eminently liable
to change—namely, the taste or admiration of the female
—will have had neyw shades of color or other differences

© The Complete Work of Charles Darwin Online



184 SEXUAL SELECTION: BIRDS. [Pare IL

to act on and accumulate; and, as sexual selection is
always at work, it would (judging from what we know
of the results on domestic animals of man’s unintentional
selection) be a surprising fact if animals inhabiting sepa-
rate districts, which can never cross and thus blend their
newly-acquired characters, were mot, after a sufficient.
lapse of time, differently modified. These remarks like-
wise apply to the nuptial or summer plumage, whether
confined to the males or common to both sexes.

Although the females of the above closely-allied spe-
cies, together with their young, differ hardly at all from
each other, so that the males alone can be distinguished,
yet in most cases the females of the species within the
same genus obyiously differ from each other. The differ-
ences, however, are rarely as great as between the males.
We see this clearly in the whole family of the Gallinaces :
the females, for instance, of the common and Japan pheas-
ant, and especially of the gold and Amberst pheasant,
of the silver pheasant and the wild-fowl, resemble each
other very closely in color, while the males differ to an
extraordinary degree. So it is with the females of most
of the Cotingidw, Fringillide, and many other families.
There can indeed be no doubt that, as a general rule, the
females have been modified to a less extent than the
males. Some few birds, however, offer a singular and
inexplicable exception; thus the females of Paradisea
apoda and P. Papuana differ from each other more than
do their respective males;” the female of the latter spe-
cies having the under surface pure white, while the female
P. apoda is deep brown beneath. So, again, as I hear
from Prof. Newton, the males of two species of Oxy-
notus (shrikes), which represent each other in the islands
of Mauritius and Bourbon,® differ but little in color, while

7 Wallace, ¢The Malay Archipelago,’ vol. ii. 1869, p. 894.

8 These species are described, with colored figures, by L. F. Pollen,
in ‘Ibis, 1866, p. 275.
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the females differ much. In the Bourbon species the
female appears to have partially retained an immature
condition of plumage, for at first sight she “might be
taken for the young of the Mauritian species.” These
differences may be compared with those which oceur,
independently of selection by man, and which we cannot
explain, in certain sub-breeds of the game-fowl, in which
the females are very different, while the males can hardly
be distinguished.®

As T aceount so largely by sexual selection for the dif-
ferences between the males of allied species, how can the
differences between the females be accounted for in all
ordinary cases ? We need not here consider the species
which belong to distinet genera; for, with these, adapta-
tion to different habits of life, and other agencies, will
have come into play. In regard to the differences be-
tween the females within the same genus, it appears to
me almost certain, after looking through various large
groups, that the chief agent has been the transference, in
a greater or less degree, to the female of the characters
acquired by the males through sexual selection. In the
several British finches, the two sexes differ either very
slightly or considerably; and if we compare the females
of the greenfinch, chaflinch, goldfinch, bullfinch, crossbill,
sparrow, ete., we shall see that they differ from each other
chiefly in the points in which they partially resemble their
respective males; and the colors of the males may safely
be attributed to sexual selection. With many gallina-
ceous species the sexes differ to an extreme degree, as
with the peacock, pheasant, and fowl, while with other
species there has been a partial or even complete transfer-
ence of character from the male to the female. The fe-
males of the several species of Polyplectron exhibit in a
dim condition, and chiefly on the tail, the splendid ocelli

? ¢ Variation of Animals, etc., under Domestication,’ vol. i. p. 251.
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of their males. The female partridge differs from the male
only in the red mark on her breast being smaller; and the
female wild-turkey only in her colors being much duller.
In the guinea-fowl the two sexes are undistinguishable.
There is no improbability in the plain, though peculiar
spotted plumage of this latter bird having been acquired
through sexual selection by the males, and then trans-
mitted to both sexes; for it is not essentially different
from the much more beautifully-spotted plumage, charac-
teristic of the males alone of the Tragopan pheasants.

Tt should be observed that, in some instances, the trans-
ference of characters from the male to the female has been
effected apparently at a remote period, the male having
subsequently undergone great changes, without transfer-
ring to the female any of his later-gained characters. For
instance, the female and the young of the black-grouse
(Zetrao tetriz) resemble pretty closely both sexes and the
young of the red-grouse (7" Scoticus) ; and we may conse-
quently infer that the black-grouse is descended from
some ancient species, of Wwhich both sexes were colored in
nearly the same manner as the red-grouse. As both sexes
of this latter species are more plainly barred during the
Dbreeding-season than at any other time, and as the male
differs slightly from the female in his more strongly-
pronounced red and brown tints, we may conclude that
his plumage has been, at least to a certain extent, influ-
enced by sexual selection. If so, we may further infer
that the nearly similar plumage of the female black-grouse
was similarly produced at some former period. But since
this period the male black-grouse has acquired his fine
black plumage, with his forked and outwardly-curled tail-
feathers; but of these characters there has hardly been
any transference to the female, excepting that she shows
in her tail a trace of the curved fork.

10 Macgillivray, ¢ Hist. British Birds,” vol. i. pp. 172-174.
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We may therefore conclude that the females of dis-
tinet though allied species have often had their plumage ren-
dered more or less different by the transference, in various
degrees, of characters acquired, both during former and
recent times, by the males through sexual selection. But
it deserves especial attention that brilliant colors have
een transferred much more rarely than other tints. For
instance, the male of the red-throated bluebreast (Cya-
necula swecica) has a rich blue breast, including a sub-tri-
angular red mark ; now, marks of approximately the same
shape have been transferred to the female, but the central
space is fulvous instead of red, and is surrounded by mot-
tled instead of blue feathers. The Gallinacew offer many
analogous cases ; for none of the species, such as partridges,
quails, guineafowls, ete., in which the colors of the plu-
mage have been largely transferred from the male to the fe-
‘male, are brilliantly colored. This is well exemplified with
the pheasants, in which the male is generally so much more
brilliant than the female; but with the Eared and Cheer
pheasants (Crossoptilon auritum and Phasianus Wal-
lichii) the two sexes closely resemble each other, and their
colors are dull. We may go so far as to believe that, if
any part of the plumage in the males of these two pheas-
ants had been brilliantly colored, this would not have been
transferred to the females. These facts strongly support
Mr. Wallace’s view, that, with birds which are exposed to
much danger during nidification, the transference of
Dright colors from the male to the female hasbeen checked
through natural selection. We must not, however, forget
that another explanation, before given, is possible ; namely,
that the males which varied and became bright, while
they were young and inexperienced, would have been ex-
posed to much danger, and would generally have been
destroyed; the older and more cautious males, on the
otherhand, if they varied in a like manner, would not only
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have been able to survive, but would have been favored in
their rivalry with other males. Now, variations occurring
late in life tend to be transmitted exclusively to the same
sex, 5o that in this case extremely bright tints would not
have been transmitted to the females. On the other hand,
ornaments of a less conspicuous kind, such as those pos-
sessed by the Eared and Cheer pheasants, would not have
Dbeen dangerous, and, if they appeared during early youth,
would generally have been transmitted to both sexes.

Tn addition to the effects of the partial transference of
characters from the males to the females, some of the dif-
forences between the females of closely-allied species may
be attributed to the direet or definite action of the condi-
tions of life* With the males any such action would
generally have been masked by the brilliant colors gained
through sexual selection ; but, not 5o with the females.
Each of the endless diversities in plumage, which we see
in our domesticated birds, is, of course, the result of some
definite cause; and, under natural and more uniform con-
ditions, some one tint, assuming that it was in no way in-
jurious, would almost certainly sooner or later prevail
The free intercrossing of many individuals belonging te
the same species would ultimately tend to make any
change of color, thus induced, uniform in character.

No one doubts that both sexes of many birds have had
their colors adapted for the sake of protection; and it is
possible that the females alone of some species may have
een thus modified. Although it would be a difficult, per-
haps an impossible process, as shown in the last chapter,
to convert through selection one form of transmission into
another, there would not be the least difficulty in adapting
the colors of the female, independently of those of the
male, to surrounding objects, through the accumulation

1t See, on this subject, chap. xxiii, in the ¢ Variation of Animals and
Plants under Domestication.”
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of variations which were from the first limited in their
transmission to the female sex. If the variations were not
thus limited, the bright tints of the male would be deteri-
orated or destroyed. Whether the females alone of many
species have been thus specially modified, is at present
very doubtful. I wish I could follow Mr. Wallace to the
full extent; for the admission would remove some difficul-
ties. Any variations which were of no service to the
female as a protection would be at once obliterated,
instead of being lost simply by not being selected, or from
free intercrossing, or from being eliminated when trans-
ferred to the male and in any way injurious to him. Thus
the plumage of the female would be kept constant in char-
acter. Itwould also be a relief if we could admit that the
obscure tints of both sexes of many birds had been
acquired and preserved for the sake of protection—for
example, of the hedge-warbler or kitty-wren (Accentor
modularis and Troglodytes vulgaris), with Tespect to
which we have no sufficient evidence of the action of sex-
ual selection. We ought, however, to be cautious in
concluding that colors, which appear to us dull, are not
attractive to the females of certain species; we should
Dear in mind such cases as that of the common house-spar-
10w, in which the male differs much from the female, but
does not, exhibit any bright tints. No cne probably will
dispute that many gallinaceous birds which live on the
open ground have acquired their present colors, at least in
part, for the sake of protection. We know how well they
are thus concealed; we know that ptarmigans, while
changing from their winter to their summer plumage, both
of which are protective, suffer greatly from birds of prey.
But can we believe that the very slight differences in tints
and markings between, for instance, the female black and
red grouse serve as a protection? Are partridges, as they
are now colored, better protected than if they had re-
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sembled quails? Do the slight differences between the
females of the common pheasant, the Japan and golden
pheasants, serve as a protection, or might not their plu-
mages have been interchanged with impunity ? From what
Mr, Wallace has observed of the habits of certain gallina-
ccous birds in the East, he thinks that such slight differ-
ences are beneficial. For myself, I will only say that I
am not convinced.

Formerly, when I was inclined to lay much stress on
the principle of protection, as accounting for the less
bright colors of female birds, it occurred to me that pos-
sibly both sexes and the young might aboriginally have
been brightly colored in an equal degree ; but that, subse-
quently, the females, from the danger incurred during
incubation, and the young, from being inexperienced, had
been rendered dull as a protection. But this view is not
supported by any evidence, and is not probable; for we
thus in imagination expose during past times the females
and the young to danger, from which it has subsequently
Dbeen necessary to shield their modified descendants. We
have, also, to reduce, through a gradual process of selec-
tion, the females and the young to almost exactly the
same tints and markings, and to transmit them to the cor-
responding sex and period of life. It is alsoa somewhat
strange fact, on the supposition that the females and the
young have partaken, during each stage of the process of
modification, of a tendency to be as brightly colored as the
males, that the females have never been rendered dull-
colored without the young participating in the same
change ; for there are no instances, as far as T can discov-
er, of species with the females dull-colored and the young:
bright-colored. A partial exception, however, is offered
Dy the young of certain woodpeckers, for they have « the
whole upper part of the head tinged with red,” which
afterward either decreases into a mere circular red line in
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the adults of both sexes, or quite disappears in the adult
females.”

Finally, with respect to our present class of cases, the
most probable view appears to be, that successive varia-
tions in brightness or in other ornamental characters,
occurring in the males at a rather late period of life have,
alone been preserved ; and that most or all of these varia-
tions, owing to thelate period of life at which they ap-
peared, have been from the first transmitted only to the
adult male offspring. Any variations in brightness which
occurred in the females or in the young would have been
of no service to them, and would not have been selected ;
moreover, if dangerous, would have been eliminated. Thus
the females and the young will either have been left un-
mod:fied, or, and this has much more commonly occurred,
will have been partially modified, by receiving, through
transference from the males, some of the successive varia-
tions, Both sexes have perhaps been directly acted on
by the conditions of life to which they have long been ex-
posed ; but the females, from not being otherwise much
modified, will best exhibit any such effects. These changes
and all others will have been kept uniform by the free in-
tercrossing of many individuals. Insome cases, especially
with ground-birds, the females and the young may possi-
bly have been modified, independently of the males, for
the sake of protection, so as to have acquired the same
dull-colored plumage.

Crass IL  When the adulé female is more conspicuous
than the adult male, the young of both sexes in their first
plumage resemble the adult male—This class is exactly the
reverse of the last, for the females are here more brightly

¥ Audubon, ¢Ommith. Biography, vol. i p. 108. Macgillivray, *Hist.

Brit. Birds’ vol. iii. p. 85. See also the case before given of Judopicus
carlotta.
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colored or more conspicuous than the males; and the
young, as far as they are known, resemble the adult males
instead of the adult females. But the difference between
the sexes is mever nearly so great as occurs with many
irds in the first class, and the cases are comparatively
rare. Mr. Wallace, who first called attention to the singu-
Jar relation which exists between the less bright colors of
{he males and their performing the duties of incubation,
lays great stress on this point,” asa crucial test that ob-
scure colors have been acquired for the sake of protection
during the period of nesting. A different view seems to
me more probable. As the cases are curious, and not
numerous, I will briefly give all that I have been able to
find.

Tn one section of the genus Turnix, quail-like birds, the
female is invariably larger than the male (being nearly
twice as large in one of the Australian species), and this is
an unusual i with the Galli In most
of the species the female is more distinctly colored and
brighter than the male,* but in some few species the sexes
are alike. In Zurniz taigoor of India the male “wants
the black on the throat and neck, and the whole tone of
the plumage is lighter and less pronounced than that of
the female.” The female appears to be more vociferous,
and is certainly much more pugnacious, than the male;
so that the females and not the males are often kept by
the natives for fighting, like game-cocks. As male birds
are exposed by the English bird-catchers for a decoy near
a trap, in order to catch other males by exciting their ri-

13 ¢ Westminster Review, July, 1867, and A. Murray, ‘ Journal of
Travel,’ 1868, p. 83.

16 For the Australian species, see Gould’s ‘Hand-book, ete., vol. ii
pp. 178, 180, 186, 188. In the British Museum specimens of the Aus-
tralian Pluinwanderer (Pedionomus torquatus) may be seen, showing
similar sexual differences.
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valry, so the females of this Turnix are employed in India
When thus exposed the females soon begin their “loud
purring call, which can be heard a long way off, and any
females within ear-shot run rapidly to the spot, and com-
mence fighting with the caged bird.” In this way from
twelve to twenty birds, all breeding-females, may be
caught in the course of a single day. The natives assert
that the females after laying their eggs associate in flocks,
and leave the males to sit on them. There is 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 young of both sexes resemble the
adult male.

The females of the three species of Painted Snipes
(Rhynchwa) « are not only larger, but much more richly
colored than the males.”* With all other birds, in
which the trachea differs in structure in the two sexes,
it is more developed and complex in the male than in the
female; but in the Rhynchea Australis it is simple in
the male, while in the female it makes four distinct con-
volutions before entering the lungs.” The female, there-
fore, of this species has acquired an eminently masculine
character. Mr. Blyth ascertained, by examining many
specimens, that the trachea is not convoluted in either sex
of R. Bengalensis, which species so closely resembles R.
Australis that it can hardly be distinguished except by
its shorter toes. This fact is another striking instance of
the law that secondary sexual characters are often widely
different in closely-allied forms; though it is a very rare
circumstance when such differences relate to the female
sex. The young of hoth sexes of R. Bengalensis in their

15 Jerdon, ‘Birds of India,’ vol.
1865, p. 542; 1866, pp. 181, 405.
16 Jerdon, * Birds of India.’ vol. iii. p. 677.
¥ Gould’s ‘ Hand-hook of the Birds of Australia,’ rol. . p. 275
28

- 596, Mr. Swinhoe, in ¢ Tbis,’

© The Complete Work of Charles Darwin Online



194 SEXUAL SELECTION : BIRDS. [Parr 11

first plumage are said to resemble the mature male®
There is also reason to believe that the male undertakes
the duty of incubation, for Mr. Swinhoe found the fe-

sm.
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Fio. 60.—Rhyncheea capensis (from Brehm).
males before the close of the summer associated in flocks,
as occurs with the females of the Turnix.
The females of Phalaropus fulicarius and P. hyperbo-
reus are larger, and in their summer plumage more gayly

18 ¢ The Tndian Field,’ Sept. 1858, p. 3.
15 ¢This,’ 1866, p. 208.
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attired than the males.” But the difference in color he-
tween the sexes is far from conspicuous. The male alone
of P. fulicarius undertakes, according to Prof. Steenstrup,
the duty of incubation, as is likewise shown by the state
of his breast-feathers during the breeding-season. The
female of the dotterel plover (Zudromias morinellus) is
larger than the male, and has the red and black tints on
the lower surface, the white crescent on the breast, and
the stripes over the eyes, more strongly pronounced. The
male also takes at least a share in hatching the eggs ; but
the female likewise attends to the young® T have not
been able to discover whether with these species the
young resemble the adult males more closely than the
adult females ; for the comparison is somewhat difficult to
make on account of the double moult.

Turning now to the Ostrich order: the male of the
common  cassowary (Casuari would be
thought by any one to be the female, from his smaller
size and from the appendages and naked skin about his
head being much less brightly colored; and I am in-
formed by Mr. Bartlett that in the Zoological Gardens it
is certainly the male alone who sits on the eggs and takes
care of the young** The female is said by Mr. T. W.
Wood* to exhibit during the breeding-season a most

0 For these several statements, see Mr. Gould’s ¢ Birds of Great Brit-
ain’  Prof. Newton informs me that he has long been convinced, from
his own observations and from those of others, that the males of the
above-named species take either the whole or a large share of the duties
of incubation, and that they “show much greater devotion toward their
young, when in danger, than do the females.” So it s, as he iforms me,
with Zimosa lapponica and some few other Waders, in which the females
are larger and haye more strongly-contrasted colors than the males.

2! The natives of Ceram (Wallace, *Malay Archipelago,’ vol. i. p. 150)
assert that the male and female sit alternately on the eggs; but b
sertion, as Mr. Bartlett thinks, may be accounted for by the female visit-
ing the nest to lay her eggs.

22 The Student,” April, 1870, p. 124.

as-
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pugnacious disposition ; and her wattles then become en-
larged and more brilliantly colored. So, again, the female
of one of the emus (Dromeeus irroratus) is considerably
larger than the male, and she possesses a slight top-knot,
but is otherwise undistinguishable in plumage. She ap-
pears, however, to have greater power, when angry or
otherwise excited, of erecting, like a turkey-cock, the
feathers of her neck and breast. She is usually the more
courageous and pugilistic. She makes a deep, hollow, gut-
tural boom, especially at night, sounding like a small
gong. The male has a slenderer frame and is more docile,
with 1o voice beyond a suppressed hiss when angry, or @
croak.” He not only performs the whole duty of ineuba-
tion, but has to defend the young from their mother; < for
as soon as she catches sight of her progeny she becomes
violently agitated, and notwithstanding the resistance of
the father appears to use her utmost endeavors to destroy
them, For months afterward it is unsafe to put the par-
ents together, violent quarrels being the inevitable result,
in which the female generally comes off conqueror.” * So
¢hat with this emu we have a complete reversal not only
of the parental and incubating instincts, but of the usual
moral qualities of the two sexes; the females being sav-
age, quarrelsome, and noisy, the males gentle and good.
The case is very different with the African ostrich, for the
male is somewhat larger than the female and has finer
plumes with more strongly-contrasted colors ; neverthe-
less, he undertakes the whole duty of incubation.**

F will specify the few other cases known to me, in
which the female is more conspicuously colored than the
male, although nothing is known about their manner of

23 Seo the excellent account of the habits of this bird under confine-
ment, by Mr. A. W. Bennett, in * Land and Water,’ May, 1868, p. 233.

2 r. Sclater, on the incubation of the Struthiones, ¢ Proc. Zool. Soc.,”
June 9, 1863.
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incubation, With the carrionhawk of the Falkland Tsl-
ands (Milvago lewcurus) 1 was much surprised to find by
dissection that the individuals, which had all their tints
strongly promounced, with the cere and legs orange-col-
ored, were the adult females; while those with duller
plumage and gray legs were the males or the young. In
an Australian tree-creeper (Climacteris erythrops) the fe-
male differs from the male in “being adorned with beauti-
ful, radiated, rufous markings on the throat, the male hay-
ing this part quite plain.” Lastly,in an Australian night-
jar “the female always exceeds the male in size and in
the brilliance of her tints; the males, on the other hand,
have two white spots on the primaries more conspicuous
than in the female.” **

We thus see that the cases in which female birds are
more conspicuously colored than the males, with the
young in their immature plumage resembling the adult
males instead of the adult females, as in the previous class,
are not numerous, though they are distributed in various
Orders. The amount of difference, also, between the sexes
is incomparably less than that which frequently oceurs in

% For the Milvago, see ‘Zoology of the Voyage of the Beagle,
Birds, 1841, p. 16. For the Climacteris and night-jar (Eurostopodus),
see Gould’s ¢ Hand-book of the Birds of Australia) vol. i. pp. 602, 97.
The New Zealand shieldrake ( Tadorna variegata) offers a quite anomalo
case : the head of the female is pure white, and her back is redder than
that of the male ; the head of the male is of a rich dark bronzed color,
and his back is clothed with finely-pencilled slate-colored feathers, so
that he may altogether be considered as the more beautiful of the two.
Te is larger and more pugnacious than the female, and does not sit on
the eggs. So that in all these respects this species comes under our first
class of cases; but Mr. Sclater (*Proc. Zool. Soc.’ 1866, p. 150) was
much surprised to observe that the young of both sexes, when about
three months old, resembled in their dark heads and necks the adult
‘males, instead of the adult females; so that it would appear in this case
that the females have heen modified, while the males and the young have
retained a former state of plumage.
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the last class; so that the cause of the difference, what-
ever it may have been, has acted on the females in the
present class cither less energetically or less persistently
than on the males in the last class. Mr. Wallace believes
that the males have had their colors rendered less conspic-
wous for the sake of protection during the period of incu-
bation; but the difference between the sexes in hardly
any of the foregoing cases appears sufficiently great for
this view to be safely accepted. In some of the-cases the
Drighter tints of the female are almost confined to the
lower surface, and the males, if thus colored, would not
have been exposed to danger while sitting on the eggs.
Tt should also be borne in mind that the males are not
only in a slight degree less conspicuously colored than the
females, but ate of less size, and have less strength. They
have, moreover, not only acquired the maternal instinct of
incubation, but are less pugnacious and vociferous than
the females, and in one instance have simpler vocal or-
gans. Thus an almost complete transposition of the
instincts, habits, disposition, color, size, and of some
points of structure, has been effected between the two
sexes.

Now if we might assume that the males in the present
class have lost some of that ardor which is usual to their
sex, so that they no longer search cagerly 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 said to be ¢ much more
commonly met with than the males” **—then it is not im-
probable that the females would have been led to court
the males, instead of being courted by them. This, indeed,
is the case to a certain extent, with some birds, as we
have seen with the peahen, wild-turkey, and certain kinds
of grouse, Taking as our guide the habits of most male

2 Jerdon, ¢ Birds of India,’ vol. iii. p. 598.
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birds, the greater size and strength and the extraordinary
pugnacity of the females of the Turnix and Emu, must
mean that they endeavor to drive away rival females, in
order to gain possession of the male; and on this view,
all the facts become clear ; for the males would probably
be most charmed or excited by the females which were
the most attractive to them by their brighter colors, other
ornaments, or vocal powers. Sexual selection would then
soon do its work, steadily adding to the attractions of the
females ; the males and the young being left not at all, or
but little modified.

Crass IIL— When the adidt male resembles the adult
female, the young of both sexes have a peculiar first plu-
mage of their own.—In this class both sexes when adult
resemble each other, and differ from the young. This
oceurs with many birds of many kinds. The male robin
can hardly be distinguished from the female, but the
young are widely different with their mottled dusky-olive
and brown plumage. The male and female of the splen-
did scarlet Ibis are alike, while the young are brown; and
the scarlet color, though common to both sexes, is appar-
ently a sexual character, for it is not well developed with
birds under confinement, in the same manner as often oc-
curs in the case of brilliantly-colored male birds. With
many species of herons the young differ greatly from the
adults, and their summer plumage, though common to both
sexes, clearly has a nuptial character. Young swans are
slate-colored, while the mature birds are pure white; but it
would be superfluons to give additional instances, These
differences between the young and the old apparently de-
pend, as in the last two classes, on the young having
retained a former or ancient state of plumage, which has
been exchanged for a mew plumage by the old of both
sexes. When the adults are brightly colored, we may
conclude from the remarks just made in relation to the
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scarlet ibis and to many herons, and from the analogy of
the species in the first class, that such colors have been
acquired through sexual selection by the nearly mature
males; but that, differently from what occurs in the first
two classes, the transmission, though limited to the same
age, has not been limited to the same sex. Consequently
both sexes, when mature, resemble each other and differ
from the young.

Crass IV. When the adult male resembles the adult
Jemale, the young of' both sexes in their first plumage
resemble the adults—In this class the young and the
adults of both sexes, whether brilliantly or obscurely
colored, resemble each other. Such cases are, I think,
more common than those in the last class. We have in
England instances in the kingfisher, some woodpeckers,
the jay, magpie, crow, and many small dullcolored bird
such as the hedge-warbler or kitty-wren. But the simi-
larity in plumage between the young and the old is never
absolutely complete, and grad away into dissimilari-
ty. Thus the young of some members of the kingfisher
family are not only less vividly colored than the adults,
but many of the feathers on the lower surface are edged
with brown ¥—a vestige probably of a former state of the
plumage. Frequently in the same group of birds, even
within the same genus, for instance in an Australian genus
of parrokeets (Platycercus), the young of some species
closely resemble, while the young of other species differ
considerably from their 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 Cana-
densis) the young differ so much from their parents that
they were formerly described as distinct species.”

#7 Jerdon, ‘Birds of Tndia,’ vol. . pp. 222, 228, Gould’s ‘ Hand-book
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Before proceeding, I may remark that under the pres-
ent and two next classes of cases the facts are so complex,
and the conclusions so doubtful, that any one who feels
no especial interest in the subject had better pass them
over.

The brilliant or pi colors which characterize
many birds in the present class, can rarely or never be of
service to them as a protection; so that they have prob-
ably been gained by the males through sexual selection,
and then transferred to the females and the young. I is,
however, possible that the males may have selected the
more attractive females; and if these transmitted their
characters to their offspring of both sexes, the same re-
sults would follow as from the selection of the more at-
tractive males by the females. But there is some evidence
that this contingency has rarely, if ever, occurred in any
of those groups of birds in which the sexes are generally
alike; for if even a few of the successive variations had
failed to be transmitted to both sexes, the females would
have exceeded to a slight degree the males in beauty.
Exactly the reverse occurs under mature; for in almost
every large group, in which the sexes generally resemble
each other, the males of some few species are in a slight
degree more brightly colored than the females. It is
again possible that the females may have selected the
more beauiful males, these males having reciprocally
selected the more beautiful females; but it is doubtful
whether this double process of selection would be likely
to oceur, owing to the greater eagerness of one sex than
the other, and whether it would be more efficient than
selection on one side alone. It is, therefore, the most
probable view that sexual selection has acted, in the pres-
ent class, as far as ornamental characters are concerned, in
accordance with the general rule throughout the animal
kingdom, that is, on the males; aud that these have
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¢ransmitted their gradually-acquired colors, either equally
or almost equally, to their offspring of both sexes.

Another point is move doubtful, namely, whether the
successive variations first appeared in the males after they
had become nearly mature, or while quite young. In
either case sexual selection must have acted on the male
when he had to compete with rivals for the possession of
the female; and in both cases the characters thus acquired
have been transmitted to both sexes and all ages. But
these characters, if acquired by the males when adult, may
have been transmitted at first to the adults alone, and at
some subsequent period transferred to the young. For
it is known that when the law of inheritance at corre-
sponding ages fails, the offspring often inherit characters
at an earlier age than that at which they first appeared in
their parents.” Cases apparently of this kind have been
observed with birds in a state of nature. For instance,
Mr. Blyth has seen specimens of Lanius rufus and of
Colymbus glacialis which had assumed while young, in a
quite anomalous manner, the adult plumage of their
parents.” Again, the young of the common swan (Cyg-
nus olor) do not cast off their dark feathers and become
white until eighteen months or two years old; but Dr. F.
Forel has described the case of three vigorous young
birds, out of a brood of four, which were born pure white.
These young birds were not albinoes, as shown by the
color of their beaks and legs, which nearly resembled the
same parts in the adults.*

3 ¢Variation of Animals and Plants under Domestication,’ vol. ii.

p. 19,
o1 Chalesworth, * Mag. of Nat. Hist’ vol. i. 1837, pp. 805, 306.
3 <Bulletin de la Soc. Vaudois
The young of the Polish swan, Cygnus immalabili of Yareel, ave alvags
white; but this species, as Mr. Sclater informs me, is believed to be
nothing more than a variety of the Domestic Swan (G olor).
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It may be worth while to illustrate the above three
modes by which, in the present class, the two sexes and
the young may have come to resemble each other, by
the curious case of the genus Passer.”” In the house-spar-
row (P. domesticus) the male differs much from the fe-
male and from the young. These resemble each other,
and likewise to a large extent both sexes and the young
of the sparrow of Palestine (2. brachydactylus), as well
as of some allied species. 'We may therefore assume that
the female and young of the house-sparrow approximately
show us the plumage of the progenitor of the genus.
Now with the tree-sparrow (2. montanus) both sexes and
the young closely resemble the male of the house-sparrow ;
so that they have all been modified in the same manner,
and all depart from the typical coloring of their early pro-
genitor. This may have been effected by a male ancestor
of the tree-sparrow having varied, firstly, when nearly ma-
ture, or, sccondly, while quite young, having in either case
transmitted his modified plumage to the females and the
young; or, thirdly, he may have varied when adult and
transmitted his plumage to both adult sexes, and, owing
to the failure of the law of inheritance at corresponding
ages, at some subsequent period to his young.

It is impossible to decide which of these three modes
has generally prevailed throughout the present class of
cases. The belief that the males varied while young, and
transmitted their variations to their offipring of both
sexes, is perhaps the most probable. I may here add that
T have endeavored, with little success, by consulting vari-
ous works, to decide how far with birds the period of vari-
ation has generally determined the transmission of charac-
ters to one sex or to both. The two rules, often referred
to (namely, that variations occurring late in life are

1 am indebted to Mr. Blyth for information in regard to this genus.
The sparrow of Palestine belongs to the sub-genus Petronia.
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transmitted to one and the same sex, while those which
occur early in life are transmitted to both sexes), ap-
parently hold good in the first,” second, and fourth classes
of cases; but they fail in an eq\nl number, namely, in the
third, often in the fifth,” and in the sixth small class.
They hold good, however, as fai as T can judge, with a
considerable majority of the species of birds. Whether
or not this be so, we may conclude from the facts given
in the eighth chapter that the period of variation has
been one important element in determining the form of
transmission.

With birds it is difficult to decide by what standard
we ought to judge of the earliness or lateness of the period
of variation, whether by the age in reference to the du-
ration of life, or to the power of reproduction, or to the
number of moults through which the species passes. The
moulting of birds, even within the same family, sometimes
differs much withont any assignable cause. Some birds
moult so early, that nearly all the body-feathers are cast
off hefore the first wing-feathers are fully grown; and we
cannot believe that this was the primordial state of things.
‘When the period of moulting has been accelerated, the
age at which the colors of the adult plumage were first
developed would falsely appear to us to have been earlier

 For instance, the males of Znagra astiva and Fringilla cyanca ve-
quire three years, the male of Fringilla ciris four years, to.complete their
beautiful plumage. (See Audubon, ¢Ornith. Biography,’ vol. i. pp. 238,
280, 378.) The Harlequin duck takes three (ibid. vol. iii. p. 614).
The male of the Gold pheasant, as T hear from Mr. J. Jenner Weir, can
be distinguished from the female when about three months old, but he
does ot acquire his full splendor until the end of the September in the
following year.

3 Thus the This tantalus and Gous Americanus take four years, the
Flamingo several years, and the Ardea Ludovicana two years, before they
cquire their perfect plumage. See Audubon, ibid. vol 15 vol.
p. 133, 189, 211
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than it really was. This may be illustrated by the practice
followed by some bird-fanciers, who pull out a few feathers
from the breasts of nestling bullfinches, and from the head
or neck of young gold-pheasants, in order to ascertain their
sex; for in the males these feathers are immediately re-
placed by colored omes.” The actual duration of life is
known in but few birds, so that we can hardly judge by
this standard. And with reference to the period at which
the powers of reproduction are gained, it is a remarkable
fact that various birds occasionally breed while retaining
their immature plumage.*”

The fact of birds breeding in their immature plumage
seems opposed to the belief that sexual selection has played
ag important a part as T believe it has in giving ornament-
al colors, plumes, etc., to the males, and, by means of
equal transmission, to the females of many species. The
objection would be a valid one, if the younger and less
ornamented males were as successful in winning females
and propagating their kind, as the older and more beauti-
ful males. But we have no reason to suppose that this is

3 Mr. Blyth, in Oharlesworth’s ‘Mag. of Nat. Hist.’ vol. i. 1837, p.
300. Mr. Bartlett has informed me in regard to gold-pheasants.

1 have noticed the following cases in Audubon’s ‘Ornith. Biogra-
phy. The Redstart of America’ (Muscicapa ruticilla, vol. i. p. 203).
The Ibis tantalus takes four years to come to full maturity, but sometimes
breeds in the second year (vol. iii. p. 183). The Grus Americanus takes
the same time, but breeds before acquiring its full plumage (vol.
911). The adults of Arde cerulea are blue and the young white
white, mottled, and mature blue birds may all be seen breeding together
(vol. iv. p. 58): but Mr. Blyth informs me that certain herons apparently
are dimorphic, for white and colored individuals of the same age may be
observed. The Harlequin duck (Anas histrionica, Linn.) takes three
years to acquire its full plumage, though many birds breed in the second
ym (vol. iii. p. 614). The Whiteheaded Eagle (#alco leucocephalus, vol
p. 210) is likewise known to breed in its immature state. Some spe-
cies chrmlus (according to Mr. Blyth and Mr. Swinhoe, in ‘Ibis,’ July
1863, p. 08) likewise breed before they attain their full plunage.
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the case. Audubon speaks of the breeding of the imma-
ture males of Ibis tantalus as a rare event, as does Mr.
Swinhoe, in regard to the immature males of Oriolus.** If
the young of any species in their immature plumage were
more successful in winning partners than the adults, the
adult plumage would probably soon be lost, as the males .
which retained their immature dress for the longest period
would prevail, and thus the character of the species would
ultimately be modified.* Tf, on the other hand, the young
never succeeded in obtaining a female, the habit of early
reproduction would perhaps be sooner or later quite elim-
inated, from being superflious and entailing waste of
power.

The plumage of certain birds goes on inereasing in
beauty during many years after they are fully mature;
this is the case with the train of the peacock, and with
the crest and plumes of certain herons; for instance, the
Ardea Tudovicana ;* but it is very doubtful whether
the continued development of such feathers is the result of

# See the last foot-note.

3 Other animals, belonging to quite distinet classes, are either habit-
ually or oceasionally capable of breeding before they have fully acquired
their adult characters. This is the case with the young males of the
salmon. Several amphibians have been known to breed while retaining
their larval structure,  Fritz Miller bas shown (‘Facts and Arguments
for Darwin,’ Eng. Trans. 1869, p. 79) that the males of several amphipod
crustaceans hecome sexually mature while young ; and I infer that this
is a case of premature breeding, because they have mot as yet acquired
their fully-developed claspers. All such facts are highly interesting, as
bearing on one means by which species may undergo great modifications
of character, in accordance with Mr. Cope’s views, expressed under the
torms of the “ retardation and acceleration of generic characters;” but
T cannot follow the views of this eminent naturalist to their full extent
See Mr. Cope,  On the Origin of Genera,” from the Proc. of Acad. Nat.
Se. of Philadelphia,’ Oct. 1868,

40 Jerdon, Birds of India, vol.
bon, ibid. vol. iii. p. 139, on the Ardea.

. p. 507, on the peacock. Audu-
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the selection of successive beneficial variations, or merely
of continuous growth. Most fishes continue increasing in
size, as long as they are in good health and have plenty
of food; and a somewhat similar law may prevail with
the plumes of birds,

Crass V. When the adults of both sexes have a dis-
tinct winter and summer plunage, 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 resemble the females alone ;
or the young may have an intermediate character ; or,
again, they may differ greatly from the adults in both
their seasonal plumages—The cases in this class are
singularly complex; nor is this surprising, as they depend
on inheritance, limited in a greater or less degree in three
different ways, namely, by sex, age, and the season of the
year. In some cases the individuals of the same species
pass through at least five distinet states of plumage.
‘With the species, in which the male differs from the
female during the summer season alone, or, which is rarer,
during both seasons,” the young generally resemble the
females—as with the so-called goldfinch of North Amer-
ica, and apparently with the splendid Maluri of Aus-
tralia.* With the species, the sexes of which are alike
during both the summer and winter, the young may re-
semble the adults, firstly, in their winter dress ; secondly,
which occurs much more rarely, in their summer dress ;
thirdly, they may be intermediate between these two
states; and, fourthly, they may differ greatly from the

41 For illustrative cases see vol. iv. of Macgillivray's Hist. Erit.
Birds;’ on Tringa, etc., pp. 229, 271; on the Machetes, p. 172; on the
Charadrius kiaticula, p. 118 on the Charadrius pluvialis, p. 94.

4 For the goldfinch of North America, Fringilla tristis, Linn., see Au-
dubon, *Ormith. Biography,’ vol. i. p. 172, For the Maluri, Gould’s * Hand-
book of the Birds of Au: vol. i. 18.

© The Complete Work of Charles Darwin Online



208 SEXUAL SELECTION: BIRDS. [Pagr IL

adults at all seasons. We have an instance of the first of
these four cases in ome of the egrets of India (Buphus
coromandus), in which the young and the adults of both
sexes are white during the winter, the adults becoming
golden-buff during the summer. With the Gaper (4nas-
tomus oscitans) of India we have a similar case, but the
colors are reversed ; for the young and the adults of both
sexes are gray and black during the winter, the adults be-
coming white during the summer.* As an instance of the
second case, the young of the razor-bill (Alea torda,
Linn.), in an early state of plumage, are colored like the
adults during the summer; and the young of the white-
crowned sparrow of North America (Fringilla leuco-
phrys), as soon as fledged, have elegant white stripes on
their heads, which are lost by the young and the old dur-
ing the winter.** With respect to the third case, namely,
that of the young having an intermediate character be-
tween the summer and winter adult plumages, Yarrell ©
insists that this ocours with many waders. Lastly, in re-
gard to the young differing greatly from both sexes in
their adult summer and winter plumages, this occurs with.
some herons and egrets of North America and India—the
young alone being white.

I will make only a few remarks on these complicated
cases. When the young resemble the female in her sum-
mer dress, or the adults of both sexes in their winter
dress, the cases differ from those given under Classes I
and TIL only in the characters originally acquired by the

©1 am indebted to Mr. Blyth for information in regard to the
Buphus: see also Jerdon, ‘Birds of India, vol. iii. p. 749. On the
Anastomus, see Blyth, in ‘Ibis,’ 1867, p. 173.

% 0n the Alca, see Macgillivray, *Hist. Brit. Birds, vol. v. p. 347.
On the Fringilla leucoplirys, Audubon, ibid. vol. ii. p. 89. I shall have
Lereafter to refer to the young of certain herons and egrets being white.

4 ¢ History of British Birds, vol. i. 1839, p. 150,
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males during the breeding-season having been limited in
their ission to the cor ding season. When
the adults have a distinct summer and winter plumage,
and the young differ from both, the case is more difficult
to understand. We may admit as probable that the
young have retained an ancient state of plumage; we can
account through sexual selection for the summer or nup-
tial plumage of the adults, but how are we to account for
their distinet winter plumage? If we could admit that
this plumage serves in all cases as a protection, its ac-
quirement would be a simple affair; but there seems no
good reason for this admussion. It may be suggested that
the widely-different conditions of life during the winter
and summer have acted in a direct manner on the plu-
mage; this may have had some effect, but I have not
much confidence in so great a difference, as we sometimes
see, between the two plumages having been thus caused.
A more probable explanation is, that an ancient style of
plumage, partially modified through the transference of
some characters from the summer plumage, has been re-
tained by the adults during the winter. Finally, all the
cases in our present class apparently depend on charac-
ters acquired by the adult males, having been variously
Jimited in their transmission according to age, season, and
sex; but it would not be worth while to attempt to fol-
low out these complex relations,

Crass VL. The young in their first plumage differ
from each other according to sex ; the young males re-
sembling more or less closely the adult males, and the
young females more or less closely the adult females.—
The cases in the present class, though occurring in vari-

ous groups, are not numerous; yet, if experience had not
taught us to the contrary, it seems the most natural thing
that the young should at first always resemble to a cer-
tain extent, and gradually become more and more like, the
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adults of the same sex. The adult male blackeap (Sylvia
atricapilla) has a black head, that of the female being
reddish-brown ; and I am informed by Mr. Blyth that
the young of both sexes can be distinguished by this
character even as nestlings. In the family of thrushes an
unusual number of similar cases have been noticed; the
male blackbird (Zurdus merula) can be distinguished in
the nest from the female, as the main wing-feathers, which
are not moulted so soon as the body-feathers, retain a
brownish tint until the second general moult.* The two
sexes of the mocking-bird (Zurdus polyglottus, Linn.) dif-
fer wery little from each other, yet the males can easily
be distinguished at a very early age from the females by
showing more pure white.” The males of a forest-thrush
and of a rock-thrush (viz., Orocetes erythrogastra and Pe-
trocincla cyanea) have much of their plumage of a fine
blue, while the females are brown ; and the nestling males
of both species have their main wing and tail feathers
edged with blue, while those of the female are edged with
brown.”® So that the very same feathers which in the
young blackbird assume their mature character and be-
come black after the others, in these two species assume
this character and become blue before the others. The
most probable view with reference to these cases is that
the males, differently from what occurs in Class I, have
transmitted their colors to their male offspring at an ear-
lier age than that at which they themselves first acquired
them; for if they had varied while quite young, they
would probably have transmitted all their characters to
their offspring of both sexes.*

4 Blyth, in Charlesworth’s ‘Mag. of Nat. Hist. vol. i. 1857, p. 862;
and from information given to me by him.

41 Audubon, ¢ Omnith. Biography,” vol. i. p. 113.

4 Mr, C. A. Wright, in Ibis; vol. vi. 1864, p. 65 Jerdon, * Birds.
of India, vol. i. p. 515.

4 The following additional cases may be mentioned : the young males
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Tn Aithwrus pol, (one of the humming-birds) the
male is splendidly colored black and green, and two of
the tailfeathers are immensely lengthened; the female
has an ordinary tail and inconspicuous colors; now the
young males, instead of resembling the adult female, in
accordance with the common rule, begin from the fi
assume the colors proper to their sex, and their tail-feath-

ers soon become el d. T owe this information to
Mr. Gould, who has given me the following more striking
and as yet unpublished case: Two humming-birds be-

longing to the genus Eustephanus, both beautifully col-
ored, inhabit the small island of Juan Fernandez, and
have always been ranked as specifically distinet. But it
has lately been ascertained that the one, which is of a rich
chesnut-brown color with a golden-red head, is the male,
while the other, which is elegantly variegated with green
and white, with a metallic-green head, is the female. Now
the young from the first resemble to a certain extent the
adults of the corresponding sex, the resemblance gradu-
ally becoming more and more complete.

Tn considering this last case, if as before we take the
plumage of the young as our guide, it would appear that
both sexes have been independently rendered beautiful ;
and not that the one sex has partially transferred its
Deauty to the other. The male apparently has acquired
his bright colors through sexual selection in the same m;
ner as, for instance, the peacock or pheasant in our first
class of cases; and the female in the same manner as the
fomale Rhynchea or Turnix in our second class of cases.
But there is much difficulty in understanding how this

an-

of Zanagra rubra can be distinguished from the young females (Audu-
bon, ¢ Omith. Biography,” vol. iv. p. 392), and so it is with the nestlings
of a blue nuthatch, Dendrophila frontalis of India (Terdon, * Birds of India,’
vol. i. p. 389). Mr. Blyth also informs me that the sexes of the stone-
chat, Sazicola rubicola, are distinguishable at a very carly age.
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could have been effected at the same time with the two
sexes of the same species. Mr. Salvin states, as we have
seen in the eighth chapter, that with certain humming-
birds the males greatly exceed in number the females,
while with other species inhabiting the same country the
females greatly exceed the males. If, then, we might as-
sume that during some former lengthened period the males
of the Juan Fernandez species had greatly exceeded the
females in number, but that during another lengthened
period the females had greatly exceeded the males, we
could understand how the males at one time, and the
females at another time, might have been rendered beauti-
ful by the selection of the brighter-colored individuals of
cither sex; both sexes transmitting their characters to
their young at a rather earlier age than usual. Whether
this is the true explanation I will not pretend to say ; but
the case is too remarkable to be passed over without
notice.

We have now seen in numerous instances, under all
six classes, that an intimate relation exists between the
plumage of the young and that of the adults, ither of one
sex or both sexes. These relations are fairly well ex-
plained on the principle that one sex—this being in the
great majority of cases the male—first acquired through
variation and sexual selection bright colors or other orna-
ments, and transmitted them in various ways, in ac-
cordance with the recognized laws of inheritance. Why
variations have occurred at different periods of life, even
sometimes with the species of the same group, we do not
know; but with respect to the form of transmission, one
important determining cause seems to have been the age
at which the variations first appeared.

From the principle of inheritance at corresponding
ages, and from any variations in color which occurred in the
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males at an early age not heing then selected, on the con-
trary being often eliminated as dangerous, while similar
variations occurring at or near the period of reproduction
have been preserved, it follows that the plumage of the
young will often have been left unmodified, or but little
modified. We thus get some insight into the coloring of
the progenitors of our existing species. In a vast number
of species, in five out of our six classes of cases, the adults
of one sex or hoth are brightly colored, at least during
the breeding-season, while the young are invariably less
brightly colored than the adults, or are quite dull-colored ;
for no instance is known, as far as I can discover, of the
young of dull-colored species displaying bright colors, or
of the young of brightly-colored species being more bril-

liantly colored than their parents. In the fourth cl:
however, in which the young and the old resemble cach
other, there are many species (though by no means all)
brightly-colored, and as these form whole groups we may
infer that their early progenitors were likewise brightly-
colored. With this exception, if we look to the birds of
the world, it appears that their beauty has been greatly
increased since that period, of which we have a partial
record in their immature plumage.

By

On the Color of the Plumage in relation to Protection.
Tt will have been seen that T cannot follow Mr. Wallace
in the belicf that dull colors when confined to the females
have been in most cases specially gained for the sake of
protection. There can, however, be no doubt, as formerly
remarked, that both sexes of many birds have had their
colors modified for this purpose, so as to escape the notice
of their enemies ; or, in some instances, so as to approach
their prey unobserved, in the same manner as owls have
had their plumage rendered soft, that their flight may not
be overheard. Mr. Wallace remarks® that it is only in

% (Westminster Review,’ July, 1867, p. 5.
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the tropics, among forests that never lose their foliage, that
we find whole groups of birds whose chief color is green.”
It will be admitted by every one, who has ever tried, how
difficult it is to distinguish parrots in a leaf-covered tree.
Nevertheless, we must remember that many parrots are
ornamented with crimson, blue, and orange tints, which
can hardly be protective. Woodpeckers are eminently
arboreal, but, besides green species, there are many black
and black-and-white kinds—all the species being appar-
ently exposed to nearly the same dangers. It is there-
fore probable that strongly-pronounced colors have been
acquired by tree-haunting birds through sexual selection,
but that green tints have had an advantage through nat-
ural selection over other colors for the sake of protection.

Tn regard to birds which live on the ground, every one
admits that they are colored so as to imitate the surround-
ing surface. How difficult it is to see a partridge, snipe,
woodeock, certain plovers, larks, and nightjars, when
crouched on the ground ! Animals inhabiting deserts offer
the most striking instances, for the bare surface affords no
concealment, and all the smaller quadrupeds, reptiles, and
birds, depend for safety on their colors. As Mr. Tristram
has remarked,” in regard to the inhabitants of the Saha-
1a, all are protected by their «isabelline or sand-color.”
Calling to my recollection the desert-birds which T had
seen in South America, as well as most of the ground-
birds in Great Britain, it appeared to me that both sexes
in such cases are generally colored mearly alike. Ac-
cordingly, T applied to Mr. Tristram, with respect to the
birds of the Sahara, and he has kindly given me the fol-
Jowing information: There are twenty-six species, belong-
ing to fifteen genera, which manifestly have had their
vlumage colored in a protective manner; and this coloring
15 all the more striking, as with most of these birds it is

51 ¢Ihis,’ 1859, vol. i p. 429, et scg.
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different from that of their congeners, Both sexes of thir-
teen out of the twenty-six species are colored in the same
manner; but these belong to genera in which this rule
commonly prevails, so that they tell us nothing about the
protective colors being the same in both sexes of desert-
birds. Of the other thirteen species, three belong to
genera in which the sexes usually differ from each other,
yet they have the sexes alike. In the remaining ten spe-
cies, the male differs from the female; but the difference
is confined chiefly to the under surface of the plumage,
which is concealed when the bird crouches on the ground,
the head and back being of the same sand-colored hue in
both sexes. So that in these tenspecies the upper surfaces
of both sexes have been acted on and rendered alike,
through natural selection, for the sake of protection
while the lower surfaces of the males alone have been
diversified through sexual selection, for the sake of orna-
ment. Here, as both sexes are equally well protected, we
clearly see that the females have mot been prevented
through natural selection from inheriting the colors of
their male parents: we must look to the law of sexually-
Timited transmission, as before explained.

In all parts of the world both sexes of many soft-billed
birds, especially those which frequent reeds or sedges, are
obscurely colored. No doubt, if their colors had been
brilliant, they would have been much more conspicuous to
their enemies; but whether their dull tints have been spe-
sially gained for the sake of protection seems, as far
can judge, rather doubtful. It is still more doubtful
whether such dull tints can have been gained for the sake
of ornament. 'We must, however, bear in mind that male
birds, though dull-colored, often differ much from their
females, as with the common sparrow, and this leads to
the belief that such colors have been gained through sex-
ual selection, from being attractive. Many of the soft-
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billed birds are songsters ; and a discussion in a former
chapter should not be forgotten, in which it was shown
that the best songsters are rarely ornamented with bright
tints. It would appear that female birds, as a general
rule, have selected their mates either for their sweet voices
or gay colors, but not for both charms combined. Some
species which are manifestly colored for the sake of pro-
tection, such as the jack-snipe, woodeock, and night-jar,
are likewise marked and shaded, according to our stand-
ard of taste, with extreme elegance. In such cases we
may conclude that both natural and sexual selection have
acted conjointly for protection and ornament, Whether
any bird exists which does not possess some special at-
traction, by which to charm the opposite sex, may be
doubted. When both sexes are so obscurely colored, that
it would be rash to assume the agency of sexual selection,
and when no direct evidence can be advanced showing
that such colors serve as a protection, it is best to own
complete ignorance of the cause, or, which comes to nearly
the same thing, to attribute the result to the direct action
of the conditions of life.

There are many birds both sexes of which are conspic-
wously though not brilliantly colored, such as the numer-
ous black, white, or piebald species ; and these colors are
probably the result of sexual selection. With the common:
blackbird, capercailzie, black-cock, black Scoter-duck (Oi-
demia), and even with one of the Birds of Paradise
(Zophorina atra), the males alone are black, while the
females are brown or mottled ; and there can hardly be a -
doubt that blackness in these cases has been a sexually-
selected character. Therefore it is in some degree proba-
ble that the complete or partial blackness of both sexes
in such birds as crows, certain cockatoos, storks, and
swans, and many marine birds, is likewise the result of
sexual selection, ied by equal i to
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both sexes; for blackness can hardly serve in any case as
a protection. With several birds, in which the male alone
is black, and in others in which both sexes are black, the
beak or skin about the head is brightly colored, and the
contrast thus afforded adds greatly to their beauty; we
see this in the bright-yellow beak of the male blackbird,
in the crimson skin over the eyes of the black-cock and
capercailzie, in the variously and brightly colored beak
of the Scoter-drake (Oidemia), in the red beak of the
chough (Corvus graculus, Linn.), of the black swan, and
black stork. This leads me to remark that it is not at all
incredible that toucans may owe the enormous size of
their beaks to sexual selection, for the sake of displaying
the diversified and vivid stripes of color with which these
organs are ornamented.”” The naked skin at the base of
the beak and round the eyes is likewise often brilliantly
colored ; and Mr. Gould, in speaking of one species,™ says
that the colors of the beak “are doubtless in the finest
and most brilliant state during the the time of pairing.”
There is no greater improbability in toucans being encum-
bered with immense beaks, though rendered as light as
possible by their cancellated structure, for an object false-
ly appearing to us unimportant, namely, the display of
fine colors, than that the male Argus pheasant and some

8 No satisfactory explanation has ever been offered of the immense
size, and still less of the bright colors, of the toucan’s heak. Mr. Bates
(“ The Naturalist on the Amazons,’ vol. ii. 1863, p. 341) states that they
use their heak for reaching fruit at the extreme tips of the branches;
and likewise, as stated by other authors, for extracting eggs and young
birds from the nests of other birds. But, as Mr. Bates admits, the beak
“ can scarcely be considered a very perfectly-formed instrument for tke
end to which it is applied.” The great bulk of the beak, as shown by
its breadth, depth, as well as length, is not intelligible on the view that
it serves merely as an organ of prehension.

5 Ramphastos carinatus, Goulds < Monograph of Ramphastidw.’

29
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other birds should be encumbered with plumes so long as
to impede their flight.

Tn the same manner, as the males alone of various spe-
cies are black, the females being dull-colored; so in a few
cases the males alone are either wholly or partially white,
as with the several Bell-birds of South America (Chasmo-
+hynchus), the Antaretic goose (Bernicla antarctica), the
silver-pheasant, ete., while the females are brown or ob-
seurely mottled.  Therefore, on the same principle as
before, it is probable that both sexes of many birds, such
as white cockatoos, several egrets with their beautiful
plumes, certain ibises, gulls, terns, ctc., have acquired
their more or less completely white plumage through sex-
ual selection. The species which inhabit snowy regions
of course come under a different head. The white plu-
mage of some of the abovenamed birds appears in both
sexes only when they are mature. This is likewise the
case with certain gannets, tropic-birds, etc., and with the
snow-goose (Anser hyperboreus). As the latter breeds on
the “ barren grounds,” when not covered with snow, and
as it migrates southward during the winter, there is no
reason to suppose that its snow-white adult plumage
serves as a protection. In the case of the Anastomus
oscitans previously alluded to, we have still better evi-
dence that the white plumage is a nuptial character, for it
is developed only during the summer; the young in their
immature state, and the adults in their winter dress, being
oray and black. With many kinds of gulls (Larus), the
head and meck become pure white during the summer,
heing gray or mottled during the winter and in the young
state, On the other hand, with the smaller gulls, or sea-
mews (Gavia), and with some terns (Sterna), exactly the
reverse oceurs; for the heads of the young birds during
the first year, and of the adults during the winter, are
cither pure white, or much paler-colored than during the
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breeding-season. These latter cases offer another instance
of the capricious manner in which sexual selection appears
often to have acted.*

The cause of aquatic birds having acquired a white
plumage so much more frequently than terrestrial birds,
probably depends on their large size and strong powe
of flight, so that they can easily defend themselves or es-
cape from birds of prey, to which, moreover, they are not
much exposed. Consequently sexual selection has not
hero been interfered with or guided for the sake of pro-
tection. No doubt, with birds which roam over the open
ocean, the males and females could find each other much
more easily when made conspicuous cither by being per-
fectly white, or intensely black; so that these colors may
possible serve the same end as the call-notes of many land-
birds. A white or black bird, when it discovers and flies
down to a carcass 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 of distinct species, to the
prey ; but as this would be a disadvantage to the first
finders, the individuals which were the whitest or blackest
would not thus have procured more food than the less
strongly colored individuals. Hence conspicuous colors
camnot have been gradually acquired for this purpose
through natural selection.®

As sexual selection depends on so fluctuating an ele-

© On Larus, Gavia, and Sterna, see Macgillivray, ¢ Hist. Br
vol. v. pp. 515, 584, 626. On the Anser hyperboreus, Audubon, ¢ Orni
Biography, vol. iv. p. 562. On the Anastomus, Mr. Blyth, in ‘It
1867, p. 173.

%1t may be noticed that with vultures, which roam far and wide
through the higher regions of the atmosphere, like marine bi
the ocean, three or four species are almost wholly or largely white, and
many other species are black. This fact supports the conjecture that
these conspicuous colors may aid the sexes in finding cach other during
the breeding-season.
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ment as taste, we can understand how it is that within the
same group of birds, with habits of life nearly the same,
there should exist white or nearly white, as well as black,
or nearly black species—for instance, white and Dlack
cockatoos, storks, ibises, swans, terns, and petrels. Pie-
bald Dbirds likewise sometimes occur in the same groups,
for instance, the black-necked swan, certain terns, and the
common magpie. That a strong contrast in color is agree-
able to birds, we may conclude, by looking through any
large collection of specimens or series of colored plates,
for the sexes frequently differ from each other in the male
having the pale parts of a purer white, and the variously-
colored dark parts of still darker tints than in the female.
Tt would even appear that mere novelty, or change for
the sake of change, has sometimes acted like a charm on
female birds, in the same manner as changes of fashion
with us. The Duke of Argyll says*—and I am glad to
have the unusual satisfaction of following for even a short
distance in his footsteps—T am more and more convinced
that variety, mere variety, must be admitted to be an ob-
jeet and an aim in Nature.” 1 wish the Duke had ex-
plained what he here means by Nature. Is it meant that
the Creator of the universe ordained diversified results for
His own satisfaction, or for that of man? The former no-
tion seems to me as much wanting in due reverence as the
latter in probability. Capriciousness of taste in the birds
themselves appears a more fitting explanation. For ex-
ample : the males of some parrots can hardly be said to
be more beautiful, at least according to our taste, than the
fomales, but they differ from them. in such points as the
male having a rose-colored collar instead of, as in the fe-
male, ¢a bright emeraldine narrow green collar;” or in
the male having a black collar instead of “a yellow demi-
collar in front,” with a pale roseate instead of a plum-blua

5 The Journal of Travel, edited by A. Murray, vol. i. 1868, p. 286.
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head.” Asso many male birds have for their chief orna-
ment el d tail-feathers or el d crests, the short-
ened tail, formerly described in the male of a humming-
bird, and the shortened crest of the male goosander almost
seem like one of the many opposite changes of fashion
which we admire in our own dresses.

Some members of the heron family offer a still more
curious case of novelty in coloring having apparently been
appreciated for the sake of novelty. The young of the
Ardea asha arc white, the adults being dark slate-colored ;
and not only the young, but the adults of the allied Buplus
coromandus in their winter plumage are white, this color
changing into a rich golden-buff' during the breeding
son. It is incredible that the young of these two species,
as well as of some other members of the same family,™
should have been specially rendered pure white and thus
made conspicuous to their enemies ; or that the adults of
one of these two species should have been specially ren-
dered white during the winter in a country which is never
covered with snow. On the other hand, we have reason
to believe that whiteness has been gained by many birds
as a sexual ornament. We may therefore conclude that
an early progenitor of the Ardea asha and the Buphus
acquired a white plumage for nuptial purposes, and trans-
mitted this color to their young; so that the young and
the old became white like certain existing egrets; the
whiteness having afterward been retained by the young
while exchanged by the adults for more strongly-pro-

¥ 8o Jerdon on the genus Paleornis, ‘Birds of India,’ vol. i. pp.
258-260.

8 The young of Ardea rufescens and A, cerulea of the United States
are likewise white, the adults being colored in accordance with their spe-
cific names. Audubon (‘Ornith. Biography,’ vol. iii. p. 4165 vol-iv. p.
68) seems rather pleased at the thought that this remarkable change of
plumage will greatly “disconcert the systematists.”

© The Complete Work of Charles Darwin Online



222 SEXUAL SELECTION: BIRDS. [Parr I

nounced tints. But if we could look still further back-
ward in time to the still earlier progenitors of these two
species, we should probably see the adults dark-colored.
T infer that this would be the case, from the analogy of
many other birds, which are dark while young, and when
adult are white; and more especially from the case of the
Ardea gularis, the colors of which are the reverse of those
of A. asha, for the young are dark-colored and the adults
white, the young having retained a former state of plu-
mage. It appears, therefore, that the progenitors in their
adult condition of the Ardea asha, the Buphus, and of
some allies, have undergone, during a long line of descent,

i nges of color: firstly a dark shade, sec-
ondly pure white, and thirdly
of fashion (if T may so expres

owing to another change
myself), their present slaty,
reddish, or golden-buff tints. These successive changes
are intelligible only on the principle of novelty having
been admired by birds for the sake of novelty.

Summary of the Four Chapters on Birds.—Most male
Dirds are highly pugnacious during the breeding-season,
and some possess weapons especially adapted for fighting
with their rivals. But the most pugnacious and the best-
armed males rarely or never depend for success solely on
their power to drive away or kill their rivals, but have
special means for charming the female. With some it is
the power of song, or of emitting strange crics, or of pro-
ducing instrumental music, and the males in consequence
differ from the females in their vocal organs, or in the
structure of certain feathers. From the curiously-diversi-
fied means for producing various sounds we gain a high
idea of the importance of this means of courtship. Many
birds endeavor to charm the females by love-dances or
antics, performed on the ground or in the air, and some-
times at prepared places. But ornaments of many kinds,
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the most brilliant tints, combs and wattles, beautiful
plumes, elongated feathers, top-knots, and so forth, are by
far the commonest means. In some cases mere novelty
appears to haye acted as a charm. The ornaments of the
males must be highly important to them, for they have
been acquired in not a few 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 spe-
cies do not assume their ornamental dress until they ar-
rive at maturity, or they assume it only during the breed-
ing-season, or the tints then become more vivid, Certain
ornamental appendages become enlarged, ‘turgid, and
Dright-colored, during the very act of courtship. The
males display their charms with elaborate care and to the
best effect ; and this is done in the presence of the females.
The courtship is sometimes a prolonged affair, and many
males and females congregate at an appointed place. To
suppose that the females do not appreciate the beauty of
the males is to admit that their splendid decorations, all
their pomp and display, are useless ; and this is incredible.
Birds have fine powers of discrimination, and in some few
instances it can be shown that they have a taste for the
beantiful. The females, moreover, are known occasionally
to exhibit a marked preference or antipathy for certain in
dividual males.

If it be admitted that the females prefer, or are uncon
sciously excited by, the more beautiful males, then the
males would slowly but surely be rendered more and more
attractive through sexual selection. That it is this sex
which has been chiefly modified we may infer from the
fact that in almost every genus in which the sexes differ,
the males differ much more from each other than do the
females ; this is well shown in certain closely-allied repre-
sentative species in which the females can hardly be dis-
tinguished, while the males are quite distinet. Birds ina
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state of nature offer individual differences which would
amply sufice for the work of sexual selection; but we
have seen that they occasionally present more strongly-
marked variations, which recur so frequently that they
would immediately be fixed, if they served to allure the
female. The laws of variation will have determined the
pature of the initial changes, and largely influenced the
final result. The gradations, which may be observed be-
tween the males of allied species, indicate the mature of
the steps which have been passed through, and explain in
the most interesting manner certain characters, such as
the indented ocelli of the tail-feathers of the peacock, and.
the wonderfully-shaded ocelli of the wing-feathers of the
Argus pheasant. It is evident that the brillint colors,
top-knots, fine plumes, ete., of many male birds cannot
have been acquired as a protection ; indeed, they some-
times lead to danger. That they are not due to the direct
and definite action of the conditions of life, we may fecl
assured, because the females have been exposed to the
same conditions, and yet often differ from the males to an.
extreme degree. Although it is probable that changed
_onditions acting during a lengthened period have pro-
duced some definite effect on both sexes, the more impor-
tant result will have been an increased tendency to fluc-
tuating variability or to augmented individual differences
and such differences will have afforded an excellent ground-
work for the action of sexual selection.

The laws of inheritance, irrespectively of selection,
appear to have determined whether the characters ac-
quired by the males for the sake of ornament, for pro-
ducing various sounds, and for fighting together, have
Dbeen transmitted to the males alone or to both sexes, either
permanently or periodically during certain seasons of the
year. Why various characters should sometimes have
been transmitted in one way and sometimes in another is,
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in most cases, not known ; but the period of variability
seems often to have been the determining cause. When
the two sexes have inherited all characters in common
they necessarily resemble each other; but, as the suc-
cessive variations may be differently transmitted, every
possible gradation may be found, even within the same
genus, from the closest similarity to the widest dissimi-
Tarity between the sexes. With many closely-allied spe-
cies, following nearly the same habits of life, the males
have come to differ from each*other chiefly through the
action of sexual selection ; while the females have come to
differ chiefly from partaking in a greater or lesser degree
of the characters thus acquired by the males. The effects,
moreover, of the definite action of the conditions of life,
will not have been masked in the females, as in the case
of the males, by the accumulation through sexual selection
of strongly-pronounced colors and other ornaments. The
individuals of both sexes, however affected, will have been
kept at each successive period nearly uniform by the free
intercrossing of many individuals.

‘With the species, in which the sexes differ in color,
it is possible that at first there existed a tendency to
transmit the successive variations equally to both sexes;
and that the females were prevented from acquiring the
bright colors of the males, on account of the danger to
which they would have been exposed during incubation.
But it would be, as far as T can see, an extremely difficult
process to convert, by means of natural selection, one form
of transmission into another. On the other hand, there
would not be the least difficulty in rendering a female
dull-colored, the male being still kept bright-colored, by
the selection of successive variations, which were from the
first limited in their transmission to the same sex. Whether
the females of many species have actually been thus modi-
fied, must at present remain doubtful. When, through
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the Taw of the equal transmission of characters to both
sexcs, the females have been rendered as conspicuously
colored as the males, their instincts have often been modi-
fied, and they have been led to build domed or concealed
nests.

Tn one small and curious class of cases the characters
and habits of the two sexes have been completely trans-
posed, for the females are larger, stronger, more vociferous,
and Drightly-colored than the males. They have, also,
become so quarrelsome that they often fight together like
the males of the most pugnacious species. If, as seems
probable, they habitually drive away rival females, and
by the display of their bright colors or other charms en-
deavor to attract the males, we can understand how it is
that they have gradually been rendered, by means of sex-
ual selection and sexually-limited transmission, more beau-
tiful than the males—the latter being left unmodified or
only slightly modified.

Whenever the law of inheritance at corresponding
ages prevails, but not that of sexually-limited transmission,
then if the parents vary late in life—and we know that
this constantly oceurs with our poultry, and ocecasionally
with other birds—the young will be left unaffected, while
the adults of both sexes will be modified. If both these
Jaws of inheritance prevail and either sex varies late in
life, that sex alone will be modified, the other sex and the
young being left unaffected. When variations in bright-
ness or in other conspicuous characters occur early in life,
as no doubt often happens, they will not be acted on
through sexual selection until the period of reproduction
arrives; consequently, if dangerous to the young, they
will be eliminated through natural selection. Thus we
can understand how it is that variations arising late in
life have so often been preserved for the ornamentation
of the males, the females and the young being left almost

© The Complete Work of Charles Darwin Online



Casr. XVI.] SUMMARY. 221

unaffected, and therefore like each other. With species
having a distinct summer and winter plumage, the males
of which either resemble or differ from the females during
both seasons or during the summer alone, the degrees and
kinds of resemblance between the young and the old are
exceedingly complex; and this complexity apparently
depends on characters, first acquired by the males, being
transmitted in various ways and degrees, as limited by
age, sex, and season.

As the young of so many species have been but little
modified in color and in other ornaments, we are enabled
to form some judgment with respect to the plumage of
their early progenitors; and we may infer that the beauty
of our existing species, if we look to the whole class, has
been largely increased since that period of which the im-
mature plumage gives us an indirect record. Many bir
especially those which live much on the ground, have un-
doubtedly been obscurely colored for the sake of protec-
tion. In some instances the upper exposed surface of the
plumage has been thus colored in both sexes, while the
lower surface in the males alone has been variously orna-
mented through sexual selection. Finally, from the facts
given in these four chapters, we may conclude that weap-
ons for battle, organs for producing sound, ornaments of
many kinds, bright and conspicuous colors, have gener-
ally been acquired by the males through variation and
sexual selection, and have been transmitted in various
ways according to the several laws of inheritance—the fe-
males and the young heing lefe comparatively but little
modified.”

© T am greatly indebted to the kindness of Mr. Sclater for having
looked over these four chapters on birds, and the two following ones on
mammals, By this means I have been saved from making mistakes about
the names of the species, and from giving any facts which are actually
known to this distinguished naturalist to be erroncous. But of course
he is not at all answerable for the accuracy of the statements quoted by
me from various authorities.
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CHAPTER XVII.
SECONDARY SEXUAL CHARACTERS OF MAMrALs.

The

¢ of Battlo.—Special Weapons, confined to the Males.—Cause of
Absence of Weapons in the Female.—Weapons common to both
Sexes, yet primarily acquired by the Male.—Other Uses of such Weap-
ons.—Their High Importance.—Greater Size of the Male.—Means of
Defence.—On the Preference shown by either Sex in the Pairing of
Quadruped

Wirn mammals the male appears to win the female
much more throngh the law of battle than through the
display of his charms. The most timid animals, not pro-
vided with any special weapons for fighting, engage in
desperate conflicts during the season of love. Two male
hares have been seen to fight together until one was
Killed ; male moles often fight, and sometimes with fatal
results; male squirrels “ engage in frequent contests, and
often wound each other severely ;” as do male beavers, so
that “hardly a skin is without scars.”* T observed the
same fact with the hides of the guanacoes in Patagonia;
and on one occasion several were so absorbed in fighting
that they fearlessly rushed close by me. Livingstone
speaks of the males of the many animals in Southern

1 See Waterton's account of two hares fighting, Zoologist,” vol. i
1843, p. 211. On moles, Bell, ‘Hist. of British Quadrupeds,” 1st edit.
p.100. On squirrels, Audubon and Bachman, ¢ Viviparous Quadrupeds
of North America,’ 1846, p. 269. On beavers, Mr, A, H. Gzeen, in ‘ Jour
nal of Lin, Soc. Zoolog.” vol. x. 1869, p. 862.
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Africa as almost invariably showing the scars received in
former contests.

The law of battle prevails with aquatic as with terres-
trial mammals. It is notorious how desperately male seals
fight, both with their teeth and claws, during the breed-
ing-season; and their hides are likewise often covered
with scars. Male sperm-whales are very jealous at this
season; and in their battles “ they often lock their jaws
together, and turn on their sides and twist about;” so
that it is believed by some naturalists that the frequently
deformed state of their lower jaws is caused by these
struggles.”

All male animals which are furnished with special
weapons for fighting, are well known to engage in fierce
Dattles. The courage and the desperate conflicts of stags
have often been described; their skeletons have been
found in various parts of the world, with the horns inex-
tricably locked together, showing how miserably the vie-
tor and vanquished had perished.’ No animal in the
world is so dangerous as an elephant in must. Lord Tan-
Xerville has given me a graphic description of the battles
between the wild-bulls in Chillingham Park, the descend-
ants, degenerated in size but not in courage, of the gigan-
tic Bos primigenius. Tn 1861 several contended for mas-
tery; and it was observed that two of the younger bulls
attacked in concert the old leader of the herd, overthrew
and disabled him, so that he was believed by the keepers

2 On the battles of seals, see Captain C. Abbott in ‘Proe. Zool. Soc.”
1868, p. 191; also Mr. H. Brown, ibid. 1869, p. 436; also L. Lloyd,
¢ Game-Birds of Sweden,’ 1867, p. 412; also Pennant. On the spe:
whale, seo Mr. J. H. Thompson, in ¢ Proc. Zool. Soc.” 1867, p. 246.

3 See Scrope (‘Art of Deer-stalking,’ p. 17) on the locking of the
Torns with the Cervus elaphus, Richardson, in ¢ Fauna Bor. Americana,’
1829, p. 252, says that the wapiti, moose, and reindeer, have been found
thus locked together. Sir A. Smith found at the Cape of Good Hope
the skeletons of two gnus in the same condition.
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to be lying mortally wounded in a neighboring wood.
But a few days afterward one of the young bulls singly
approached the wood; and then the “monarch of the
chase,” who had Deen lashing himself up for vengeance,
came out, and in a short time killed his antagonist. He
then quietly joined the herd, and long held undisputed
sway. Admiral Sir B. J. Sulivan informs me that when
he resided in the Falkland Tslands he imported a young
English stallion, which, with eight mares, frequented the
hills near Port William. On these hills there were two
wild stallions, each with a small troop of mares; and it
is certain that these stallions would never have approached.
cach other without fighting. Both had tried singly to
fight the English horse and drive away his mares, but had
failed. One day they came in together and attacked him.
This was seen by the captain who had charge of the
horses, and who, on riding to the spot, found one of the
two stallions engaged with the English horse, while the
other was driving away the mares, and had already sepa-
rated four from the rest. The captain settled the matter
Dy driving the whole party into the corral, for the wild-
stallions would not leave the mares.”

Male animals already provided with eflicient cutting or
tearing teeth for the ordinary purposes of life, as in the
carnivora, insectivora, and rodents, are seldom furnished
with weapons especially adapted for fighting with their
rivals. The caseis very different with the males of many
other animals. We see this in the horns of stags and of
certain kinds of antelopes in which the females are horn-
less. With many animals the canine teeth in the upper
or lower jaw, or in both, are much larger in the males
than in the females; or are absent in the latter, with the
exception sometimes of a hidden rudiment. Certain ante-
lopes, the musk-decr, camel, horse, boar, various apes,
seals, and the walrus, offer instances of these several cases,
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In the females of the walrus the tusks are sometimes quite
absent.* In the male elephant of India and in the male
dugong * the upper incisors form offensive weapons, In
the male narwhal one alone of the upper teeth is de-
veloped into the wellknown, spirally-twisted, so-called
horn, which is sometimes from nine to ten feet in length.
Tt is believed that the males use these horns for fighting
together; for “an unbroken one can rarely be got, and oc-
casionally one may be found with the point of another
jammed into the broken place.”® The tooth on the oppo-
site side of the head in the male consists of a rudiment
about ten inches in length, which is embedded in the jaw.
It is not, however, very uncommon to find double-horned
male narwhals in which both teeth are well developed. In
the females both teeth are rudimentary. The male ca-
chalot has a larger head than that of the female, and it no
doubt aids these animals in their aquatic battles. Lastly,
the adult male ornithorhynchus is provided with a remark-
able apparatus, namely, a spur on the foreleg, closely
resembling the poison-fang of a snake; its use
is not known, but we may suspect that it serves as a
weapon of offence.” Tt is represented by a mere rudiment
in the female.

When the males are proyided with weapons which the
females do not possess, there can hardly be a doubt that
they are used for fighting with other males, and that they
have been acquired through sexual selection, Tt is not
probable, at least in most cases, that the females have

4 Mr, Lamont (*Seasons with the Sea-Horses,’ 1861, p. 143) says that
2 good tusk of the male walrus weighs four pounds, and is longer than
that of the female, which weighs about three pounds. The males are
described as fighting ferociously. On the occasional absence of the tns
in the female, sce Mr. R. Brown, ¢ Proc. Zool. Soc.’ 1868, p. 429.

© Owen, * Anatomy of Vertebrates, vol.

© Mr. R. Brown, in ¢ Proc. Zool. Soc.’ 1869, p. 555.

™ Owen on the Cachalot and Ornithorhynchus, ibid. vol. iii. pp. 638, 641
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actually been saved from acquiring such weapons, owing
to their being useless and superfluous, or in some way in-
jurious. On the contrary, as they are often used by the
males of many animals for various purposes, more especially
as a defence against their enemies, it is a surprising fact
that they are so poorly developed or quite absent in the
females. No doubt with female deer the development
during each recurrent season of great branching horns,
and with female elephants the development of immense
tusks, would have been a great waste of vital power, on
the admission that they were of no use to the females.
Consequently variations in the size of these organs, lead-
ing to their suppression, would have come under the con-
trol of natural selection, and, if limited in their transmission
to the female offspring, would not have interfered with their
development through sexual selection in the males. But
how on this view can we explain the presence of horns in
the females of certain antelopes, and of tusks in the
females of many animals, which are only of slightly less
size than in the males? The explanation in almost all
cases must, T believe, be sought in the laws of transmis-
sion.

As the reindeer is the single species in the whole fam-
ily of Deer in which the female is furnished with horns,
though somexwhat smaller, thinner, and less branched than
in the male, it might, naturally be thought that they must
be of some special use to her. There is, however, some
evidence opposed to this view. The female retains her
Thorns from the time when they are fully developed, namely,
in September, throughout the winter, until May, when she
brings forth her young; while the male casts his horns
much earlier, toward the end of November. As both
sexes have the same requirements and follow the same
Tabits of life, and as the male sheds his horns during the
winter, it is very improbable that they can be of any spe-
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cial service to the female at this season, which includes the
larger proportion of the time during which she bears
horns. Nor is it probable that she can have inherited
horns from some ancient progenitor of the whole family
of deer, for, from the fact of the males alone of so many
species in all quarters of the globe possessing horns, we
may conclude that this was the primordial character of
the gronp. Hence it appears that horns must have been
transferred from the male to the female at a period sub-
sequent to the divergence of the various species from a
common stock; but that this was not effected for the sake
of giving her any special advantage.®

We know that the horns are developed at a most un-
usually early age in the reindeer; but what the cause of
this may have been is not known. The effect, however,
has apparently been the transference of the horns to both
sexes. It is intelligible, on the hypothesis of pangenesis,
that a very slight change in the constitution of the male,
cither in the tissues of the forehead or in the gemmules of
the horns, might lead to their early development; and, as
the young of both sexes have nearly the same constitu-
tion before the period of reproduction, the horns, if devel-
oped at an early age in the male, would tend to be de-
veloped equally in both sexes. In support of this view,
we should bear in mind that the horns are always trans-
mitted through the female, and that she has a latent
capacity for their development, as we sce in old or dis-
eased females.” Moreover the females of some other

80n the structure and shedding of the horns of the reindeer, Hoff-
beng, * Amanitates Acad.’ vol. iv. 1788, p. 149. See Richardson, ‘Fauna
Bor. Americana,” p. 241, in regard to the American variety or species ;
also Major W. Ross King, ‘The Sportsman in Canada,’ 1866, p. 80.

9 Jsidore Geoffroy St.-Hilaire, ‘Essais de Zoolog. Générale, 1841, p.
©13. Other maseuline characters, besides the horns, are sometimes sim-
ilarly transferred to the female; thus Mr. Boner, in speaking of an old
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species of deer, either normally or occasionally, exhibit
rudiments of horns ; thus the female of Cervulus moscha-
tus has “ bristly tufts, ending ina knob, instead of ahorn;”
and “in most specimens of the female Wapiti (Cervus
Cunadensis) there is a sharp bony protuberance in the
place of the horn?™ From these several considerations
we may conclude that the possession of fairly well-
developed horns by the female reindeer, is due to the
males having first acquired them as weapons for fighting
with other males; and, secondarily, to their development
from some unknown cause at an unusually early age in
the males, and their consequent transmission to both
sexes.

Turning to the sheath-horned ruminants: with ante-
lopes a graduated series can be formed, beginning with
the species, the females of which are completely destitute
of horns—passing to those which have horns so small as
to be almost rudimentary, as in Antilocapra Americana
—to those which have fairly well-developed horns, but
manifestly smaller and* thinner than in the male, and
sometimies of a different shape,™ and ending with those in
which both sexes have horns of equal size. As with the
reindeer, so with antelopes, there exists a relation be-
tween the period of the development of the horns and
their transmission to one or both sexes; it is therefore
probable that their presence or absence in the females of

female chamois (¢ Chamois Hunting in the Mountains of Bavaria,’ 1860,
2d edit. p. 368), says, “not only was the head yery male-looking, but along
the back there was a ridge of long hair, usually to be found only in
bucks.”

10 On the Cervulus, Dr. Gray, ¢ Catalogue of the Mammalia in British
Museum,” part iii. p. On the Cervus Canadensis or Wapiti see Hon,
J. D. Caton, *Ottawa Acad. of Nat. Sciences,’ May, 1868, p. 9.

11 For instance, the horns of the female Ant. Huchore resemble those
of a distinct species, viz the Ant. Dorcas var. Corine, s Desmarest,
Mammalogie,’ p. 455.
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some species, and their more or less perfect condition in
the females of other species, depend, not on their being
of some special use, but simply on the form of inheritance
which has prevailed. It accords with this view that even
in the same restricted genus both sexes of some species,
and the males alone of other species, are thus provided.
Tt is a remarkable fact that, although the females of Anti-
lope bezoartica are normally destitute of horns, Mr. Blyth
has seen no less than three females thus furnished ; and
there was no reason to suppose that they were old or dis-
eased. The males of this species have long, straight,
spirated horns, nearly parallel to each other, and directed
backward. Those of the female, when present, are very
differeng in shape, for they are not spirated, and, spread-
ing widely, bend round, so that their points are directed
forward. It is a still more remarkable fact that in the
castrated male, as Mr. Blyth informs me, the horns are of
the same peculiar shape as in the female, but longer and
thicker. In all cases the differences between the horns of
the males and females, and of castrated and entire males,
probably depend on various causes—on the more or less

plete transference of male chars to the females—
on the former state of the progenitors of the species—and
partly, perhaps, on the horns being differently nourished,
in nearly the same manner as the spurs of the domestic
cock, when inserted into the comb or other parts of the
body, assume various abnormal forms from being differ-
ently nourished.

Tn all the wild species of goats and sheep the horns are
Jarger in the male than in the female, and are sometimes
quite absent in the latter.* In several domestic breeds
of the sheep and goat, the males alone are furnished with
horns ; and it is a significant fact that, in one such breed
of sheep on the Guinea coast, the horns are mot devel-

1 Gray, ¢ Catalogue Mamm, Brit, Mus. part iii. 1852, p. 160.
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oped, as Mr. Winwood Reade informs me, in the castrated
malej so that they are affected in this respect like the horns
of stags. In some breeds, as in that of North Wales,
in which both sexes are properly horned, the ewes are
very liable to be hornless. In these same sheep, as I have
been informed by a trustworthy witness who purposely
inspected a flock during the lambing-season, the horns at
Dirth are generally more fully developed in the male than
in the female. With the adult musk-ox (Ouibos moscha-
tus) the horns of the male are larger than those of the
female, and in the latter the bases do not touch."* In re-
gard to ordinary cattle Mr. Blyth remarks : In most of
the wild bovine animals the horns are both longer and
thicker in the bull than in the cow, and in the eow-ban-
teng (Bos sondaicus) the horns are remarkably small,
and inclined much backward. 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; and in the Indian buffalo they are
shorter and thicker in the bull, longer and 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.”™* THence with most sheath-horned ruminants the
horns of the male are either longer or stronger than those
of the femple. With the RAinoceros simus, as I may here
add, the horns of the female are generally longer but less
powerful than in the male; and in some other species of
rhinoceros they are said to be shorter in the female."
From these various facts we may conclude that horns of
all kinds, even when equally developed in both sexes,
were primarily acquired by the males in order to conquer

13 Richardson, ¢ Fauna Bor. Americana,’ p. 278.

1« Land and water, 1867, p. 346.

15 Sjr Andrew Smith, ¢ Zoology of South Africa,’ pL xix. Owen, ‘ Anat.
omy of Vertebrates,’ vol. iii. p. 624.
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other males, and have been transferred more or less com-
pletely to the female, in relation to the force of the equal
form of inheritance.

The tusks of the elephant, in the different species or
races, differ according to sex, in nearly the same manner
as the horns of ruminants. In India and Malacca the
males alone are provided with well-developed tusks. The
elephant of Ceylon is considered by most naturalists as a
distinet race, but by some as a distinct species, and here
“not one in a hundred is found with tusks, the few that
possess them being exclusively males.”*® The African
elephant is undoubtedly distinct, and the female has
large, well-developed tusks, though not so large as those
of the male. These differences in the tusks of the several
races and species of elephants—the great variability of
the horns of deer, as notably in the wild-reindeer—the
occasional presence of horns in the female Antilope bezo-
artica—the presence of two tusks in some few male nar-
whals—the complete absence of tusks in some female
walruses—are all instances of the extreme variability of
secondary sexual characters, and of their extreme liability
to differ in closely-allied forms.

Although tusks and horns appear in all cases to have
been primarily developed as sexual weapons, they often
serve for other purposes. The elephant uses his tusks in
attacking the tiger; according to Bruce, he scores the
trunks of trees until they can be easily thrown down, and
he likewise thus extracts the farinaceous cores of palms ;
in Africa he often uses one tusk, this being always the
same, to probe the ground and thus to 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 Lloyd, to strike a wolf dead with a

18 Sir J. Emerson Tennent, ¢ Ceylon,’ 1859, vol.
Incca, ‘Journal of Indian Archipelago, vol. iv. P- 857.

. p. 274, For Ma.
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single blow of his great horns. Many similar facts could
be given. One of the most curious secondary uses to
which the horns of any amimal are occasionally put, is
that observed by Captain Hutton,” with the wild-goat
(Capra wgagrus) of the Himalayas, and, as it is said,
with the ibex, namely, that when the male accidentally
falls from a height, he bends inward 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 mot so much
need this strange kind of shield.

Each male animal uses his weapons in his own pecu
liar fashion, The common ram makes a charge and butts
with such force with the bases of his horns, that T have
seen a powerful man knocked over as easily as a child.
Goats and certain species of sheep, for instance the Ovis
eyeloceros of Afghanistan,® rear on their hind-legs, and
then not only butt, but “make a cut down and a jerk up,
with the ribbed front of their scimitar-shaped horn, as
with a sabre. When the 0. cycloceros attacked a large
domestic ram, who was a noted bruiser, he conquered him
Dy the sheer novelty of his mode of fighting, always clos-
ing at once with his adversary, and catching him across
the face and nose with a sharp drawing jerk of his head,
and then hounding out of the way before the blow could
be returned.” Tn Pembrokeshire a male goat, the master
of a flock which during several generations had run wild,
was known to have killed several other males in single
combat; this goat possessed enormous horns, measuring
thirty-nine inches in a straight line from tip to tip. The
common bull, as every one knows, gores and tosses his

11 ¢ Caleutta Journal of Nat. Hist. vol. ii. 1813, p. 526.

15 My, Blyth, in ‘Land and Water,’ March, 1867, p. 134, on the au-
thority of Captain Hutton and others. For the wild Pembrokeshire
goats see the ¢ Field,’ 1869, p. 150.
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Jbponent; but the Italian buffalo is said never to use his
horns, he gives a tremendous blow with his convex fore-
head, and then tramples on his fallen enemy with his
Jnees—an instinet which the common bull does not pos-
sess. Hence a dog who pins a buffalo by the nose is im-
mediately crushed. We must, however, remember that
the Ttalian buffalo has long been domesticated, and it is
Dy no means certain that the wild parent-form had simi-
larly shaped horns, Mr. Bartlett informs me that when
a female Cape buffalo (Bubalus Caffer) was turned into an
enclosure with a bull of the same specics, she attacked
him, and he in return pushed her about with great vio-
lence. But it was manifest to Mr. Bartlett that had not
the bull shown dignified forbearance, he could easily have
killed her by a single lateral thrust with his immense
homs. The giraffe uses his short hair-covered horns,
which are rather longer in the male than in the female, in
a curious manner ; for with his long neck he swings his
head to cither side, almost upside down, with such force,
that I have seen a hard plank deeply indented by a single
Dblow.

With antelopes it is sometimes difficult to imagine
how they can possibly use their curiously-shaped horn:
thus the spring-hoo (Ant. euchore) has rather short up-
right horns, with the sharp points bent inward almost at
a right angle, so as to face each other; Mr. Bartlett does
not know how they are used, but suggests that they
would inflict a fearful wound down each side of the face
of an antagonist. The slightly-curved horns of the Orya
Teucoryz: (Fig. 61) are directed backward, and are of such
length that their points reach beyond the middle of the
Dack, over which they stand in an almost parallel line.
Thus they seem singularly illfitted for fighting; but Mr.

133 E. M. Bailly, “Sur Pusage des Cornes,” etc., ‘ Annal. des Se.
Nat.” tom. ii. 1824, p. 369,
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Bartlett informs me that when two of these animals pré-
pare for battle, they kneel down, with their heads between
their front legs, and in this attitude the horns stand near-
1y parallel and close to the ground, with the points di- -
rected forward and a little upward. The combatants
then gradually approach cach other and endeavor to get;
the upturned points under each other’s hodies; if one suc-

ceeds in doing this he suddenly springs up, throwing up

Fia. 61.—Oryx lencoryx, male (from the Knowsley Menagerie).

his head at the same time, and can thus wound or per-
haps even transfix his antagonist. Both animals always
kneel down so as to gnard as far as possible against this
manceuvre. Tt has been recorded that one of these ante-
lopes has used his horns with effect even against a lion;
yet, from being forced to place his head between the fore-
legs in order to bring the points of the horns forward, he
would generally be under a great disadvantage when at-
tacked by any other animal. Tt is, therefore, not probable
that the horns have been modified into their present great
length and peculiar position, as a protection against
beasts of prey. We can, however, see that as soon as
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some ancient male progenitor of the Oryx acquired mod-
erately long horns, directed a little backward, he would
be compelled in his battles with rival males to bend his
head somewhat inward or downward, as is now done by
certain stags; and it is not improbable that he might
have acquned the habit of at first occasionally and after-
ward of regularly kneeling down. In this case it is al-
most certain that the males which possessed the longest
horns would have had a great advantage over others with
shorter horns ; and then the horns would gradually have
Deen rendered longer and longer, through sexual selection,
until they acquired their present extraordinary length
and position.

With stags of many kinds the branching of the ot
offers a ourious case of diffculty; for cerbainly a singlo
straight point would inflict a much more serious wound
than several diverging points. In Sir Philip Egerton’s
museum there is a horn of the red-deer (Cervus ela-
phus) thirty inches in length, with “not fewer than
fifteen snags or branches;” and at Moritzburg there
is still preserved a pair of antlers of a red-deer, shot in
1699 by Frederick I, each of which bears the aston-
ishing number of thirty-three branches. Richardson
figures a pair of antlers of the wild-reindeer with twenty-
nine points.”” From the manner in which the horns
are branched, and more especially from deer being
known oceasionally to fight together by kicking with
their forefeet,” M. Bailly actually came to the con-

0 Owen, on the Horns of Red-deer, ‘ British Fossil Mammals,’ 1846,
D. 478; *Forest Creatures,’ by Charles Boner, 1861, pp. 62, 76. Rich-
ardson on the Horns of the Reindeer, ¢ Fauna Bor. Americana,’ 1829,
p. 240.
51 Hon, J. D. Caton (‘ Ottawa Acad. of Nat. Science,’ May, 1868, p. 9),
says that the American deer fight with their fovefeet, after “ the ques-
tion of superiority has been once settled and acknowledged in the herd »

30
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clusion that their horns were more injurious than useful
to them! But this author overlooks the pitched battles
between rival males. As I felt much perplexed about
the use or advantage of the branches, I applied to Mr.
McNeill of Colinsay, who has long and carefully observed
the habits of red-deer, and he informs me that he has never
seen some of the branches brought into action, but that
the brow-antlers, from inclining downward, are a great
protection to the forehead, and their points are likewise
wsed in attack, Sir Philip Egerton also informs me, in
regard both to red-deer and fallow-deer, that when they
fight they suddenly dash together, and getting their horns
fixed against each other’s bodies a desperate struggle
ensues, When one is at last forced to yield and tumn
round, the victor endeayors to plunge his brow-antlers
into Dis defeated foe. Tt thus appears that the upper
branches are used chiefly or exclusively for pushing and
foncing.  Nevertheless, with some species the upper
branches are used as weapons of offence; when a man
was attacked by a Wapiti deer (Cervus Canadensis) in
Judge Caton’s park in Ottawa, and several men tried to
rescue him, the stag “mnever raised his head from the
ground ; in fact he kept his face almost flat on the ground,
with his nose nearly between his forefeet, except when he
rolled his head to one side to take a new observation pre-
paratory toa plunge.” In this position the terminal points
of the horns were directed against his adversaries. “In
. rolling his head he necessarily raised it somewhat, because
his antlers were so long that he could not roll his head
without raising them on one side, while on the other side
they touched the ground.” The stag by this procedure
gradually drove the party of rescuers backward, to a

Bailly, Sur lusage des Cornes,” ‘Aunales des Sc. Nat.) tom. ii. 1824,
p. 871
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distance of 150 or 200 feet; and the attacked man was
illed.*

Although the horns of stags are efficient weapons, there
can, I think, be no doubt that a single point would have
been much more dangerous than a branched antler ; and
Judlge Caton, who has had large experience with doel
fully concurs in this lusi Nor do the ¥ 2l
horns, though highly important as a means of defence
against rival stags, appear perfectly well adapted for this
purpose, as they are liable to become interlocked. The
suspicion has therefore crossed my mind that they may
serve partly as ornaments. That the branched antlers of
stags, as well as the elegant lyrated horns of certain ante-
lopes, with their graceful double curvature (Fig. 62), are
ornamental in our eyes, no one will dispute. If, then, the
horns, like the splendid accoutrements of the knights of old,
add to the noble appearance of stags and antelopes, they
may have been partly modified for this purpose, though
mainly for actual service in battle ; but I have no evidence
in favor of this belief.

An interesting case has lately been published, from
which it appears that the horns of a deer in one district
in the United States are now being modified through
sexual and natural selection. A writer in an excellent
American journal® says that he has hunted for the last
twenty-one years in 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 shot one, and
subsequently another, and now they are frequently killed.
“The spike-horn differs greatly from the common antler
of the C. Virginianus. Tt consists of a single spike, more

* See a most interesting account in the Appendix to Hon. J. D.
Catou’s paper, as above quoted.
* The American Naturalist,’ Dec. 1869, p. 652,
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slender than the antler, and scarcely half so long, project-
ing forward from the brow, and terminating in a very

Fia. 62.—Stropsiceros Kudu (from Andrew Smith's  Zoology of South Africa’)

sharp point. Tt gives a considerable advantage to its
possessor over the common buck. Besides enabling him
to run more swittly throngh the thick woods und under-
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brush (every hunter knows that does and yearling bucks
run much more rapidly than the large bucks when armed
with their cumbrous antlers), the spikehorn is a more
effective weapon than the common antler. With this
advantage the spikehorn bucks are gaining upon the
common bucks, and may, in time, entirely supersede them
in the Adirondacks. Undoubtedly the first spike-horn
buck was merely an accidental freak of Nature. But his
spike-horns gave him an advantage, and enabled him to

his liarity, His d d having a like
.ulv:mtnge have propagated the peculiarity in a constantly
increasing ratio, till they are slowly crowding the antlered
deer from the region they inhabit.”

Male quadrupeds which are furnished with tusks use
them in various ways, as in the case of horns. The boar
strikes laterally and upward ; the musk-deer with serious
effect downward.* The walrus, though having so short a
neck and so unwieldy a body, “can strike cither upward,
or downward, or sideways, with equal dexterity.”* The
Indian elephant fights, as I was informed by the late Dr.
Falconer, in a different manner according to the position
and curvature of his tusks. When they are directed for-
ward and upward he is able to fling a tiger to a great dis-
tance—it is said to even thirty feet ; when they are short
and turned downward he endeavors suddenly to pin the
tiger to the ground, and in consequence is dangerous to
the rider, who is liable to be jerked off the hoodah.*®

Very few male quadrupeds possess weapons of two
distinet kinds specially adapted for fighting with riv:
males. The male muntjac-deer (Cervulus), howev

* Pallas, ¢ Spicilegia Zoologiea, fasc. xii, 1779, p. 18.
% Lamont, ‘ Seasons with the Sea-Horses,’ 1861, p. 141.
% See also Corse (* Philosoph. Transact.’ 1799, p. 212) on the manner
in which the short-tusked Mooknah variety of the elephant attacks other
elepliants.
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offers an exception, as he is provided with horns and ex-
serted canine teeth, But one form of weapon has often
been replaced in the course of ages by another form, as
We may infer from what follows. With ruminants the
development of horns generally stands in an inverse rela-
tion with that of even moderately well-developed canine
tecth, Thus camels, guanacoes, chevrotains, and musk-
deer, are hornless, and they have efficient canines; these
{eeth being “always of smaller size in the females than in
the males” The Camelidz have in their upper jaws, in
addition to their true canines, a pair of canine-shaped in-
Male decr and antelopes, on the other hand, pos-
sess horns, and they rarely have canine teeth; and these
when present are always of small size, so that it is
doubtful whether they are of any service in their battles.
With Antilope montana they exist only as rudiments in
the young male, disappearing as he grows old; and they
are absent in the female at all ages; but the females of
certain other antelopes and deer have been known ocea-
sionally to exhibit rudiments of these teeth.*®  Stallions
have small canine teeth, which are either quite absent or
rudimentary in the mare; but they do not appear to be
used in fighting, for stallions bite with their incisors, and
do not open their mouths widely like camels and guana-
cs. Whenever the adult male possesses canines now in
an inefficient state, while the female has either none or
mere rudiments, we may conclude that the early male pro-
enitor of the species was provided with efficient canines,

ciso

# Owen, * Anatomy of Vertebrates,’ vol. ii. p. 849.

25 Sec Riippell (in * Proc. Zoolog. Soc’ Jan. 12, 1836, p. 8) on the
canines in deer and antelopes, with a note by Mr. Martin on a female
American deer. See also Falconer (‘Palwont. Memoirs and Notes,' vol.
5. 1868, p. 576) on cavines in an adult female deer. In old males of the
smusk.deer the canines (Pallas, *Spic. Zoolog. fase. 1779, p. 1)
cometimes grow to the length of three inches, while in old females a ru-
diment projects scarcely half an inch above the gums.
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which had been partially transferred to the females. The
reduction of these teeth in the males seems to have fol-
lowed from some change in their manner of fighting, often
caused (but nof in the case of the horse) by the develop-
ment of new weapons.

Tusks and horns are manifestly of high importance to
their possessors, for their development consumes much
organized matter. A single tusk of the Asiatic elephant
—one of the extinct woolly species—and of the African
clephant, have been known to weigh respectively 150, 160,
and 180 pounds; and even greater weights have been as-
signed by some authors. With deer, in which the horns
are periodically renewed, the drain on the constitution
must be greater; the horns, for instance, of the moose
weigh from fifty to sixty pounds, and those of the extinet
Trish elk from sixty to seventy pounds—the skull of the
latter weighing on an average only five and a quarter
pounds.  With sheep, although the horns are not periodi-
cally renewed, yet their development, in the opinion of
many agriculturists, entails a sensible loss to the breeder.
Stags, moreover, in escaping from beasts of prey, are
loaded with an additional weight for the race, and are
greatly retarded in passing through a woody country.
The moose, for instance, with horns extending five and a
half feet from tip to tip, although so skilful in their use
that he will not touch or break a dead twig when walking
quietly, cannot act so dexterously while rushing away
from a pack of wolves. “During his progress he holds
his nose up, $o as to lay the horns horizontally back; and
in this attitude cannot see the ground distinetly.” "  The

* Emerson Tennent, ‘ Cey 5§ Owen, “British
Mammals, 1846, p.

 Richardson, ‘ Fauna Bor. Americana, on the moose, -
p- 236, 237 ; also, on the expanse of the horns, *Land and Wi
p. 143, Bee also Owen, * British Fossil Mammals,’ on the ITris
447, 455,

n, 1859, vol. ii. p. 2

palmata,
er,’ 1869,
elk, pp.
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tips of the homns of the great Trish elk were actually
cight feet apart! While the horns are covered with
velvet, which lasts with the red-deer for about twelve
weeks, they are extremely sensitive to a blows so that in
Germany the stags at this time change their habits to a
certain extent, and avoid dense forests, frequenting young
woods and low thickets,” These facts remind us that
male birds have acquired ornamental plumes at the cost
of retarded flight, and other ornaments at the cost of some
loss of power in their battles with rival males.

With quadrupeds, when, as is often the case, the sexes
differ in size, the males are, T believe, always larger and
stronger. This holds good in a marked manner, as T am
informed by Mr. Gould, with the marsupials of Australia,
the males of which appear to continue growing until an
unusually late age. But the most extraordinary case is
that of ome of the seals (Callorhinus wrsinus), a full-
erown female weighing less than one-sixthof a full-grown
male” The greater strength of the male is invariably
displayed, as Hunter long ago remarked,” in those parts
of the body which are brought into action in fighting with
rival males—for instance, in the massive neck of the bull.
Male quadrupeds are also more courageous and pugna-
cious than the females. There can be little doubt that
these characters have been gained, partly through sexual
selection, owing to a long series of victories by the
stronger and more courageous males over the wealker, and
partly through the inherited effects of use. Itis probable
that the successive variations in strength, size, and cour-
age, whether due to so-called spontaneous variability or
to the effects of use, by the accumulation of which, male

C. Boner, 1861, p. 60.

« paper by Mr. J. A Allen in Bull. Mus.
No. 1, p. 82, The
nt.

3
Comp. Zoolo
weights were ase
1

S
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quadrupeds have acquired these characteristic qualitics,
occurred rather late in life, and were consequently to a
large extent limited in their transmission to the same s

Under this/point of view I was anxious to obtain in-
formation in regard to the Scotch deer-hound, the sexes
of which differ more in size than those of any other
breed (though blood-hounds differ considerably), or than
in any wild canine species known to me. Accordingly, T
applied to Mr. Cupples, a wellknown breeder of thes
dogs, who has weighed and measured many of his own
dogs, and who, with great kindness, has collected for me
the following facts from various sources. Superior male
dogs, measured at the shoulder, range from twenty-eight
inches, which is low, to thirty-three or even thirty-four
inches in height; and in weight from cighty pounds,
which is low, to one hundred and twenty, or even more
pounds. The females range in height from twenty-threc
to twenty-s or even t ight inches; and in
weight from fifty to seventy, or even cighty pounds.**
Mr. Cupples concludes that from ninety-five to one hun-
dred pounds for the male, and seventy for the female,
would be a safe average; but there is reason to believe
that formerly both sexes attained a greater weight. Mr.
Cupples has weighed puppies when a fortnight old; in
one litter the average weight of four males exceeded that
of two females by six and a half ounces ; in another litter
the average weight of four males exceeded that of one
female by less than one ounce; the same males, when
three weeks old, exceeded the female by seven and a half

34 See also Richardson’s ‘ Manual on the Dog) p. 5. Much valuable
information on the Scottish deer-hound is given by Mr. MeNeill, who
first called attention to the inequality in size between the sexes, in
Serope’s ¢ Art of Deer Stalking” T hope that Mr. Cupples will keep to
his intention of publishing a full account and history of this famous
breed.
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ounces, and ‘at the age of six weeks by nearly fourteen
ounces. Mr. Wright, of Yeldersley House, in a letter to
Mr. Cupples, says: “I have taken motes on the sizes and
weights of puppies of many litters, and, as far as my ex-
perience goes, dog-puppies as a rule differ very little from
Ditches 4ill they arrive at about five or six months old;
and then the dogs begin to increase, gaining upon the
bitches both in weight and size. At Dbirth, and for sev-
eral weeks afterward, a bitch-puppy will occasionally be
larger than any of the dogs, but they are invariably
beaten by them later.” Mr. McNeill, of Colinsay, con-
cludes that * the males do not attain their full growth till
over two years old, though the females attain it sooner.”
According to Mr. Cupples’s experience, male dogs go on
growing in stature till they are from twelve to cighteen
months old, and in weight till from eighteen to twenty-

four months old; while the females cease increasing in
stature at the age of from nine to fourteen or fifteen
months, and in weight at the age of from twelve to fifteen
months, From these various statements it is clear that
the full difference in size between the male and female
Scotch deer-hound is not acquired until rather late in life.
The males are almost exclusively used for coursing, for, as
Mr. McNeill informs me, the females have not sufficient
strength and weight to pull down a full-grown deer.
From the names used in old legends, it appears, as T hear
from Mr. Cupples, that at a very ancient period the 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 chiefly
tested for strength, size, speed, courage, and the best will
have been bred from. As, however, the males do mnot
attain their full dimensions until a rather late period in
life, they will have tended, in accordance with the law
often indicated, to transmit their characters to their male
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offspring alone; and thus the great inequality in size be-
tween the sexes of the Scotch deer-hound may probably
be accounted for.

The males of some few quadrupeds possess organs or
parts developed solely as a means of fefence against the
attacks of other males. Some kinds of deer use, as we
have seen, the upper branches of their horus chiefly or e

clusively for defending themselv
lope, as T am informed by Mr. Bartlett, fences most skil-
fully with his long, gently-curved horns; but these are
likewise used as organs of offence. Rhinoceroses, as the
. same observer remarks, in fighting par
long blows with their horns, which loudly clatter together,
as do the tusks of
boars. Although wild-
boars fight desperate-
ly together, they sel-
dom, according  to
Brehm, receive fatal
blows, as these fall on
each other’s tusks, or
on the layer of gristly
skin covering the shoul-
der, which the German
hunters call the shield;  Fro. 63
and here we have a :
part specially modified for,defence.  With hoars in the
prime of life (sce Fig. 63) the tusk v
are used for fighting, but they become in old age, as
Brehm states, so much curved inward and upw:

and the ©ryx ante-

v each other’s side-

ead of common-wild boar, in
prime of life (from Brehm)

s in the lower

, over
the snout, that they can no longer be thus used. They
may, however, still continue to serve, and even in a still
more effective manner, as a means of defence. In com-
pensation for the loss of the lower tus

s as weapons of
offence, those in the upper jaw, which always project a
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little laterally, increase so much in length during old age,
and curve so much upward, that they can be used asa
means of attack. Nevertheless an old boar is not so dan-
serous to man as one at the age of six or seven years.™
In the full-grown male Babirusa pig of Celebes (Fig.
), the lower tusks are formidable w eapons, like those of

F1o. 64.—Skull of the Babirusa Pig (from Walla rehipelago ).

the European boar in the prime of life, while the upper
tusks are so long and have their points so much curled
inward, sometimes even touching the forehead, that they
are utterly useless as weapons of attack. They more near-
1y resemble horns than teeth, and are so manifestly useless
as teeth that the animal was formerly supposed to rest
Tiis head by hooking them on to a branch. Their convex

% Brehm, ¢ Thierlehen,’ B.
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surfaces would, however, if the head were held a little
laterally, serve as an excellent guard; and hence, per-
haps, it is that in old animals they “are generally broken
off, as if by fighting.”* Here, then, we have the curious
case of the upper tusks of the Babirusa regularly assum.
ing, during the prime of life, a structure which apparently
renders them fitted only for defence; while in the Euro-
pean boar the lower and opposite tusks assume in a less
degree and only during old age nearly the same form, and
then serve in like manner solely for defence.,

m ‘Proc. Zool. Soc.’ 1809, (I now
ad of a fomale, but it serves to show,
he male.)

Fr6. 65.—Head of Eth Wart-lio
. find that this drawing represents thic |
on a reduced scale, the characters of

In the wart-hog (Phacochoerus athiopicus, Fig. 65)
the tusks in the upper jaw of the male curve upward dur-
ing the prime of life, and, from heing pointed, serve as for-
s in the lower jaw are sharper

midable weapons. The tus!
than those in the upper, but from their shortness it seems
hardly possible that they can be used as weapons of at-
tack. They must, however, greatly strengthen those in the

Mr. Wallaces interesting account of this animal, ¢ The Malay

0, 1869, vol. i. p.
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upper jaw, from being ground so as to fit closely against
their bases. Neither the upper nor the lower tusks ap-
pear to have been specially modified to act as guards,
though, no doubt, they are thus used to a certain extent.
But the warthog is not destitute of other special means
of protection, for there exists, on each side of the face, be-
neath the eyes, a rather stiff, yet flexible, cartilaginous,
oblong pad (Fig. 65), which projects two or three inches
outward; and it appeared to Mr. Bartlett and myself,
when viewing the living animal, that these pads, when
struck from beneath by the tusks of an opponent, would
De turned upward, and would thus protect in an admira-
Dble manner the somewhat prominent eyes. These boars,
as T may add on the authority of Mr. Bartlett, when fight-
ing together, stand directly face to face.

Lastly, the African river-hog (Potamochoerus penicil-
latus) has a hard cartilaginous knob on each side of the
face beneath the eyes, which answers to the flexible pad
of the wart-hog; it has also two hony 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 nightlong, and were
found in the morning much exhausted, but not seriously
wounded. It is a significant fact, as showing the purpose
of the above-described projections and excrescences, that
these were covered with blood, and were scored and
abraded in an extraordinary manner.

The mane of the lion forms a good defence against the
one danger to which he is liable, namely, the attacks of
rival lions : for the males, as Sir. A. Smith informs me,
engage in terrible battles, and a young lion dares not ap-
proach an old one. In 1857 a tiger at Bromwich broke
into the cage of a lion, and a fearful scene ensued; “the
lion’s mane saved his neck and head from being much in-
jured, but the tiger at last succeeded in ripping up his
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belly, and in a few minutes he was dead.” The broad
ruff round the throat and chin of the Canadian lynx (Fetis
Qanadensis) is much longer in the male than in the fe-
male; 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, while the females have small ones or none.
The male baboon of the Cape of Good Hope ( Cynocepha-
lus porearius) has a much longer mane and larger canine
teeth than the female; and the mane probably serves as a
protection, for on asking the keepers in the Zoological
Gardens, without giving them any clew 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, excepting with the above baboon. In
the Hamadryas baboon, Ehrenberg compares the mane of
the adult male to that of a young lion, while in the young
of both sexes and in the female the mane is almost absent.

It appeared to me probable that the immense woolly
mane of the male American bison, which reaches almost
to the ground, and is much more developed in the males
than in the females, served as a protection to them in their
terrible battles; but an experienced hunter told Judge
Caton that he had never observed any thing which favored
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 of many
entire horses, and am assured that they “invariably en-
deavor to seize one another by the neck.” Tt does not,
however, follow from the foregoing statements, that when

 ¢The Times, Nov. 10, 1857. In regard to the Canada lynx,
Audubon and Bachman, ¢ Quadrupeds of North America,’ 1846, p. 1

3 Dr. Murie, on Otaria, ‘Proc. Zoolog. Soc.’ 1869, p. 109. Mr. J.
Allen, in the paper above quoted (p. 75), doubts whether the hair, wh
is longer on the neck in the male than in the female, deserves to be called
4 mane,

h
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the hair on the neck serves as a defence, that it was origi-
nally developed for this purpose, though this is probable
in some cases, as in that of the lion. Iam informed by
Mr. McNeill that the long hairs on the throat of the stag
(Cervus elephas) serve as a great protection to him when
hunted, for the dogs generally endeavor to seize him by
the throat; but it isnot probable that these hairs were spe-
cially developed for this purpose; otherwise the young
and the females would, as we may feel assured, have been
equally protected.

On Proference or Choice in Pairing, as shown by either
o of Quadrupeds.—Before deseribing, in the next chap-
ter, the differences between the sexes in voice, odor emit-
ted, and ornamentation, it will be-convenient here to con-
sider whether the sexes exert any choice in their unions.
Does the female prefer any particular male, either beforé
or after the males may have fought together for supremacy;
or does the male, when not a polygamist, select any par-
ticular female? The general impression among breeders
seems to be that the male accepts any female; and this,
owing to his eagerness, is in most cases probably the truth.
Whether the female as a general rule indifferently accepts
any male is much more doubtful. In the fourteenth chap-
ds, a considerable body of direct and indirect
advanced, showing that the female selects
her partner; and it would be a strange anomaly if female
quadrupeds, which stand higher in the scale of organiza-
tion 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, as so incessantly occurs,
by several males, she would often have the opportunity,
while they were fighting together, of escaping with, or at
least of temporarily pairing with, some one male. This
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latter contingency has often been observed in Scotland
with female red-deer, as I have been informed by Sir Philip
Egerton.”

It is scarcely possible that much should be known
about female quadrupeds exerting in a state of nature any
choice in their marriage unions. The following very cu-
rious details on the courtship of one of the eared seals
Callorhinus rsinus, are given* on the authority of Cap-
tain Bryant, who had ample opportunities for observation.
Hesays: “Many of the females on their arrival at the isl
and where they breed appear desirous of returning to some
particular male, and frequently climb the outlying rocks to
overlook the rookeries, calling out and listening as if for a
familiar voice. Then, changing to another place, they do
the same again . . . . Assoon as a female reaches the shore,
the nearest male goes down to meet her, making mean-
while a noise like the clucking of a hen to her chickens.
He bows to her and coaxes her until he gets between her
and the water so that she cannot escape him. Then his man-
ner changes, and with a harsh growl he drives her to a
place in his harem. This continues until the lower row of
harems is nearly full. Then the males higher up select the
time when their more fortunate neighbors are off their
guard to steal their wives. This they do by taking them
in their mouths and lifting them over the heads of the
other females, and carefully placing them in their own
harem, carrying them as cats do their kittens, Those still
higher up pursue the same method until the whole space

iption of the habits of the red-decr
61, p. 81) says, “ While the stag is de-
o s the sanctuary of

3 Mr. Boner in his excellent de
in Germany (* Forest Creaturcs,’
fending his rights against one intruder, another invade
his harem, and carries off trophy after trophy.” Exactly the same thing
oceurs with seals, . p. 100.

 Mr. J. A, Allen i tomp. Zoolog. of Cambridge, United
States, vol. ii. No. 1, p. 99.
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is occupied  Frequently a struggle ensues between the
two males for the possession of the same female, and both
ccizing her at once pull her in two or terribly lacerate her
\ith their teeth. When the space is all filled, the old
male walks around complacently reviewing his family,
scolding those who crowd or disturb the others, and fierce-
ly driving off all intruders. This surveillance always
Jeeps him actively occupied.”

“As o little is known about the courtship of animals in
a state of nature, I have endeavored to discover how far
our domesticated quadrupeds evince any choice in their
umions. Dogs offer the hest opportunity for observation,
a5 they are carefully attended to and well understood.
Many breeders have expressed a strong opinion on this
head, Thus Mr. Mayhew remarks, «The females are able
to bestow their affections; and tender recollections are as
potent over them as they are known to be in other cases,
where higher animals are concerned. Bitches are not
always prudent in their loves, but are apt to fling them-
selves away on curs of low degree. If reared with a
companion of vulgar appearance, there often springs up
between the pair a devotion which no time can afterward
subdue. The passion, for such it really is, becomes of a
more than romantic endurance.” Mr. Mayhew, who at-
tended chiefly to the smaller breeds, is convinced that the
fomales are strongly attracted by males of largesize.*  The
well-.known veterinary Blaine states ** that his own female
pug became so attached to a spaniel, and a female setter
toa cur, that in neither case would they pair with a dog
of their own breed until several weeks had elapsed. Two
cimilar and trustworthy accounts have been given me in

4 ¢Dogs: their Management,' by E. Maghew, M. R. C. V. S., 24 edit.
1864, pp. 187-192.

@ Quoted by Alex. Walker ‘On Tntermarriage;’ 1838, p. 276 sce also
p- 244,
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regard to a female retriever and a spaniel, both of which
became enamoured with terricr-dogs.

Mr. Cupples informs me that he can personally vouch
for the accuracy of the following more remarkable case,
in which a valuable and wonderfully-intelligent female
terrier loved a retriever, belonging to a neighbor, to such
degree that she had often to be dragged away from him.
After their permanent separation, although repeatedly
thowing milk in her teats, she would never acknowledge
she courtship of any other dog, and, to the regret of her
owner, never hore puppies. Mr. Cupples also states that
a female deer-hound now (1868) in his kennel has thrice
produced puppies, and on each occasion showed a marked
preference for one of the largest and handsomest, but not
the most eager, of four deer-hounds living with her, all in
the prime of life. Mr, Cupples has observed that the fe-
male generally favors a dog whom she has associated with
and knows; her shyness and timidity at first incline her
against a strange dog. The male, on the contrary, seems
rather inclined toward strange females. It appears to be
rare when the male refuses any particular female, but M.
Wright, of Yeldersley House, a great breeder of dogs, in-
forms me that he has known some instances; he cites the
case of one of his own deer-hounds, who would not take
any notice of a particular female mastiff, so that another
deer-hound had to be employed. It would be superfluous
to give other cases, and I will only add that Mr. Barr,
who has carefully bred many blood-hounds, states that in
almost every instance particular individuals of the oppo-
site sex show a decided preference for each other. Finally
Mr. Cupples, after attending to this subject for another
year, has recently written to me: “I haye had full con-
firmation of my former statements, that dogs in breeding
form decided preferences for each other, being often in-
fluenced by size, bright color, and individual character, as
well as by the degree of their previous familiarity.”

© The Complete Work of Charles Darwin Online



260 SEXUAL SELECTION: MAMMALS. [Pagr 1L

In regard to horses, Mr. Blenkiron, the greatest breed-
er of race-horses in the world, informs me that stallions
are so frequently capricious in their choice, rejecting one
mare and without any apparent cause taking to another,
that various artifices have to be habitually used. The fa-
mous Monarque, for instance, would never consciously
look at the dam of Gladiateur, and a trick had to be prac-
tised. We can partly see the reason why valuable race
horse stallions, which are in such demand, should be so
particular in their choice. Mr. Blenkiron has never known
a mare to reject a horse; but this has occurred in Mr.
Wright’s stable, so that the mare had to be cheated.
Prosper Lucas* quotes various statements from French
authorities, and remarks, “On voit des étalons qui 8-
prennent d’une jument, et négligent toutes les autres.”
He gives, on the authority of Batlen, similar facts in re-
gard to bulls. Hoffberg, in describing the domesticated
reindcer of Lapland, says, “ Feemine majores et fortiores
mares pra cateris admittunt, ad eos confugiunt, a juniori-
bus agitatee, qui hos in fugam conjiciunt.” * A clergyman,
who has bred many pigs, assures me that sows often reject
one boar and immediately accept another.

From these facts there can be no doubt that with most
of our domesticated quadrupeds strong individual antipa-
thies and preferences are frequently exhibited, and much
more commonly by the female than by the male. This
heing the case, it is improbable that the unions of quad-
rupeds in a state of nature should be left to mere chance.
It is much more probable that the females are allured or
excited by particular males, who possess certain charac-
ters in a higher degree than other males; but what these
characters are, we can seldom or never discover with cer-
tainty.

4 ¢ Traité de PHéréd. Nat.’ tom. ii. 1850, p. 296.
4 ¢ Ameenitates Acad.’ vol. iv. 1788, p. 160.
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CHAPTER XVIII.

SECONDARY SEXUAL CHARACTERS OF MAMMALS—continued.

Voice. Sexual jarities in Seals.—0d
of the Hair.—Color of the Hair and Skin.—Anomalous Case of the
Female being more ornamented than the Male.—Color and Ornaments
due to Sexual Selection.—Color acquired for the Salke of Protection.—
Goior, though common to both Sexes, often due to Sexual Selection.
On the Disappearance of Spots and Stripes in Adult Quadrupeds.—
On the Colors and Ornaments of the Quadrumana,—Summary.

QuaprUPEDS use their voices for various purposes, as
a signal of danger, as a call from one member of a_troop
to another, or from the mother to her lost offspring, or
from the latter for protection to their mother; but such
uses need not here be considered. 'We are concerned only
with the difference between the voices of the two sex
for instance, between that of the lion and lioness, or of the
Dull and cow. Almost all ale animals use their voices
much more during the rutting-season than at any other
time; and some, as the giraffe and porcupine,' are said to
be completely mute excepting at this season. As the
throats (i. e., the larnyx and thyroid bodies®) of stags be-
come periodically enlarged at the commencement of the
Dreeding-season, it might be thought that their powerful
voices must be then in some way of high importance to
them; but this is very doubtful. From information given
to me by two experienced observers, Mr. McNeill and Sir
P. Egerton, it seems that young stags under three years

5,

1 Oywen, * Anatomy of Vertebrates,’ vol. iil. p. 585. * Ibid. p. 595.
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old do not Toar or bellow; and that the old ones begin
Dellowing at the commencement of the breeding-season,
at first only occasionally and moderately, while they xest-
lessly wander about in search of the females., Their bat-
tles are prefaced by loud and prolonged bellowing, but
during the actual conflict they are silent. Animals of all
Linds which habitually use their voices, utter various
hoises under any strong emotion, as when enraged and
preparing to fight; but this may merely be the result of
their nervous excitement, which leads to the spasmodic
contraction of almost all the muscles of the body, as when
2 man grinds his teeth and clinches his hands in rage or
agony. No doubt stags challenge each other to mortal
combat by bellowing ; but it is not likely that this habit
could have led through sexual selection, that is, by the
Joudest-voiced males having been the most successful in
their conlicts, to the periodical enlargement of the vocal
organs ; for the stags with the most powerful yoices, unless
at the same time the strongest, best-armed, and most coura-
geous, would not have gained any advantage over their

vivals with weaker voices. The stags, moreover, which
had v Voices, though not so well able to challenge
other stags, would have been drawn to the place of com-
bat as certainly as those with stronger voices.

Tt is possible that the roaring of the lion may be of
some actual service to him in striking terror into his ad-
versary ; for when entaged he likewise erects his mane
and thus instinetively tries to make himself appear as ter-
rible as possible. But it can hardly be supposed that the
Dellowing of the stag, even if it be of any service to him
in this way, can have been important enough to haye led
to the periodical enlargement of the throat. Some writ-
ers suggest that the bellowing serves as a call to the fe-
male; but the experienced observers above quoted inform
me that female deer do not search for the male, though
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the males search eagerly for the females, as indeed might
he expected from what wé know of the habits of other
male quadrupeds. The voice of the female, on the other
hand, quickly brings to her one or more stags,’ as is well
known to the hunters who in wild countries imitate her
cry. If we could believe that the male had the power to
excite or allure the female by his voice, the periodical en-
largement of his vocal organs would be eI b or e
principle of sexual selection, together with inheritance
Jimited to the same sex and season of the year; but we
have no evidence in favor of this view. As the case
stands, the loud voice of the stag during the breeding-sea-
son does mot seem to be of any special service to him,
cither during his courtship, or battles, or in any other
way. But may we not believe that the frequent use of
the voice, under the strong excitement of love, jealousy,
and rage, continued during many generations, may at last
have produced an inherited effect on the vocal organs of
the stag, as well as of other male animals? This appears
to me, with our present state of knowledge, the most proh-
able view.

The male gorilla has a tremendous voice, and when
adult is furnished with a laryngeal sac, as is likewise the
adult male orang.* The gibbons rank among the noisiest
of monkeys, and the Sumatra species (Hylobates syndac-
tylus) is also furnished with a laryngeal sac; but Mr.
Blyth, who has had opportunities for observation, does
not helieve that the male is more noisy than the female.
Hence, these latter monkeys probably use their voices
mutual call; and this is certainly the case with some
quadrupeds, for instarice, with the beaver.* Another

8 See, for instance, Major W. Ross King (‘The Sportsman in Canada,’
1866, pp. 53, 181) on the habits of the moose nd wild-reindeer.

4 Owen, “ Anatomy of Vertebrates,” vol. iii. p. 600.

& Mr. Green, in *Journal of Linn. Soc.” vol. x. Zoology, 1869, p. 562.

© The Complete Work of Charles Darwin Online



264 SEXUAL SELECTION : MAMMALS. [Pagr IL

bon, the . agilis, is highly remarkable, from having the
power of emitting a complete and correct octaye of musi-
cal notes,’ which we may reasonably suspect serves as a
sexual charm ; but T shall have to recur to this subject in
the mext chapter. The vocal organs of the American
Micetes caraya are one-third larger in the male than in
the female, and are wonderfully powerful. These mon-
keys, when the weather is warm, make the forests resound
during the morning and evening with their overwhelming
voices, The males begin the dreadful concert, in which
the females, with their less powerful voices, sometimes
join, and which is often continued during many hours.
“An excellent observer, Rengger, could not perceive that
they were excited to begin their concert by any special
cause; he thinks that, like many birds, they delight in
their own music, and try to excel each other. Whether
most of the foregoing monkeys have acquired their power-
ful voices in order to beat their rivals and to charm the
females—or whether the vocal organs have been strength-
ened and enlarged through the inherited effects of long-
continued use without any particular good being gained
T will not pretend to say ; but the former view, at least
in the case of the Hylobates agilis, seems the most prob-
able.

I may here mention two very curious sexual pecu-
liarities occurring in seals, because they have been sup-
posed by some writers to affect the voice. The nose of
the male leph inus pi ), when
about three years old, is greatly elongated during the
breeding-season, and can then be erected. In this state it
is sometimes a foot in length. The female at mo period
of life is thus provided, and her voice is different. That

t 7 T

5 (. L. Martin, General Introduction to the Nat. Hist. of Mamm.
Animals, 1841, p. 431
* ¢ Naturgeschichte der Siugethiere von Paraguay,’ 1830, s. 15, 21
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of the male consists of a wild, hoarse, gurgling noise,
which is audible at a great distance, and is helieved to be
strengthened by the proboscis. Lesson compares the
ereetion of the proboscis to the swelling of the wattles of
male gallinaceous birds while they court the females. Tn
another allied kind of seal, namely, the bladder-nose
(Cystophora cristata), the head is covered by a great
hood or bladder. This is internally supported by the sep-
tum of the nose, which is produced far backward and rises
into a crest seven inches in height. The hood is clothed
with short hair, and is muscular; it can be inflated until
it more than equals the whole head in size! The males
when rutting fight furiously on the ice, and their roaring
“is said to be sometimes so loud as to be heard four miles
off:” When attacked by man they likewise roar or bel-
low; and whenever irritated the bladder is inflated.
Some naturalists believe that the voice is thus strength-
ened, but various other uses have been assigned to this
extraordinary structure. “Mr. R. Brown thinks that it
serves as a protection against accidents of all kinds. This
latter view is not probable, if what the sealers have long
maintained is correct, namely, that the hood or bladder is
very poorly developed in the females and in the males
while young.*

Odor—With some animals, as with the notorious
skunk of America, the overwhelming odor which they
emit appears to serve exclusively as a means of defence.
With shrew-mice (Sorex) both sexes possess abdominal

8 0n the sea-clephant, see an article by Lesson, in *Dict. CI
Nat tom. xiii. p. 418, For the Cystophora or Stemmatopus,
Dekay, * Annals of Lycenm of Nat. Hist. New York, vol. i. 18!
Pennant has also collected information from the sealers on this animal.
The fullest account is given by Mr. Brown, who doubts about the rud
condition of the bladder in the female, in ¢ Proc. Zoolog. Soc.”
1868, p. 435.

31
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scent-glands, and there can be little doubt, from the man-
ner in which their bodies are rejected by birds and beasts
of prey, that their odor is protective; nevertheless, the
olands become enlarged in the males during the breeding-
season. In many quadrupeds the glands are of the same
size in both sexes;* but their use is not known. In other
species the glands are confined to the males, or are more
developed in them than in the females; and they almost
always become more active during the rutting-season.
At this period the glands on the sides of the face of the
male elephant enlarge and emit a secretion having a strong
musky odor. K

The rank efluvium of the male goat is well known,
and that of certain male deer is wonderfully strong and.
persistent. On the banks of the Plata I have perceived
the whole air tainted with the odor of the male Cervus
campestris, at the distance of half a mile to the leeward
of a herd; and a silk handkerchief, in which I carried home
a skin, though repeatedly used and washed, retained,
when first unfolded, traces of the odor for one year and
seven months. This animal does not emit its strong odor.
until more than a year old, and if castrated while young
never emits it.® Besides the general odor, with which
the whole body of certain ruminants appears to be perme-
ated during the breeding-season, many deer, antel
sheep, and_goats, possess odoriferous glands in various
situations, more especially on their faces. The so-called

5 As with the castoreum of the beaver, see Mr. L. H. Morgan’s most
interesting work, ¢ The American Beaver,’ 1868, p. 300. Pallas (‘ Spic.
Zoolog. fasc, viii. 1779, p. 23) has well discussed the odoriferous glands
of mammals, Owen (‘Anat. of Vertebrates,’ vol. iii. p. 634) also gives
an account of these glands, including those of the elephant, and (p. 763)
those of shrew-mice.

10 Rengger, ¢ Naturgeschichte der Siugethiere yon Paraguay,’ 1830, &
355, This observer also gives some curious particulars in regard to the.
odor emitted.
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tear-sacs or suborbital pits come under this head, These
glands secrete a semifluid fetid matter, which is sometimes
50 copious as to stain the whole face, as T have seen in the
case of an antelope. They are “usually larger in the male
than in the female, and their development is checked by
castration.” " According to Desmarest they are altogether
absent in the female of Antilope subgutturosa. Hence,
there can be no doubt that they stand in some close rela-
tion with the reproductive functions. They are also
sometimes present, and sometimes absent, in nearly-allied
forms. In the adult male musk-deer (Moschus moschife-
7us), a naked space round the tail is bedewed with an
odoriferous fluid, while in the adult female, and in the
male, until two years old, this space is covered with hair,
and is not odoriferous. The proper musk-sac, from its
position, is necessarily confined to the male, and forms an
additional scent-organ. Tt is a singular fact that the mat-
ter secreted by this latter gland does not, according to
Pallas, change in consistence, or increase in quantity,
during the rutting-season; nevertheless, this naturalist
admits that its presence is in some way connected with
the act of reproduction. He gives, however, only a con-
jectural and unsatisfactory explanation of its use.”

In most cases, when during the breeding-season the
male alone emits a strong odor, this probably serves to ex-
cite or allure the female. We mustnot judge on this head
by our own taste, for it is well known that rats are
enticed by certain essential oils, and cats by valerian,
substances which are far from agreeable to us; and that
dogs, though they will not eat carrion, sniff and roll in it.

11 Qwen, ¢ Anatomy of Vertebrates,’ vol. iii. p. 632. See, also, Dr.
Murie’s observations on their glands in ¢ Proc. Zoolog. Soc.” 1870, p. 340.
Desmarest, on the Antilope subgutturosa, * Mammalogie,’ 1820, p 455.

12 Pallas, ¢ Spicilegia Zoolog.’ fasc. xiii. 1799, p. 2¢; Desmoulins,
“Dict. Class, d'Hist. Nat. tom. iii. p. 586.
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From the reasons given when discussing the voice of the
stag, we may reject the idea that the odor serves to bring
the females from a distance to the males. Active and long-
continued use cannot here have come into play, as in the
case of the vocal organs. The odor emitted must be of
considerable importance to the male, inasmuch as large
and complex glands, furnished with muscles for everting
the sac, and for closing or opening the orifice, have in
some cases been developed. The development of these
organs is intelligible through sexual selection, if the more
odoriferous males are the most successful in winning the
females, and in leaving offspring to inherit their gradually-
perfected glands and odors.

Development of the Huir—We have scen that male
quadrupeds often have the hair on their necks and shoul-
ders much more developed than in 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 devel-
oped for this purpose is very doubtful. We may feel
almost certain chat this is not the case, when a thin and
narrow crest runs along the whole length of the back; for
a crest of this kind would afford scarcely any protection,
and the ridge of the back is not a likely place to be in-
jured ; nevertheless such crests are sometimes confined to
the males, or are much more developed in them than in
the females. Two antelopes, the Tragelaphus seriptus™
(see Fig. 68, p. 285) and Portaw picta, may be given as
instances. The crests of certain stags and of the male
wild-goat stand crect, when these animals are enraged or
terrified;™ but it can hardly be supposed that they have

13 Dr. Gray, ¢ Gleanings from the Menagerie at Knowsley,’ pl. 28.

14 Judge Caton on the wapiti, ¢ Transact. Ottawa Acad. Nat. Sciences,’
1868, pp. 36, 40; Blyth, ‘Land aud Water, on Capra agagrus, 1867,
p. 81,
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been acquired for the sake of exciting fear in their ene-
mies. One of the above-named antelopes, the Portaa
picta, has a large, well-defined brush of black hair on the
throat, and this is much larger in the male than in the
female. Tn the Ammotragus tragelaphus of North Africa,
a member of the sheep family, the front-legs are almost
concealed by an extraordinary growth of hair, which de-
pends from the neck and upper halves of the legs; but
Mr. Bartlett does not believe that this mantle is of the
least use to the male, in whom it is much more developed
than in the female.

Male quadrupeds of many kinds differ from the females
in haying more hair, or hair of a different character, on
certain parts of their faces. The bull alone has curled
hair on the forehead.® Tn three closely-allied subgenera
of the goat family, the males alone possess beards, some-
times of a large size; in two other subgenera hoth sexes
have a beard, but this disappears in some of the domestic
breeds of the common goat; and neither sex of the Hemi-
tragus has a beard. In the ibex the beard is not devel-
oped during the summer, and is so small at other seasons
thalt it may be called rudimentary.  With some monkeys
the beard is confined to the male, as in the Orang, or is
much larger in the male than in the female, as in the Mjyce-
tes caraya and Pithecia satanas (Fig. 66). So it is with
the whiskers of some species of Macacus,” and, as we have
seen, with the manes of some species of baboons. But;
with most kinds of monkeys the various tufts of hair about
the face and head are alike in both sexes.

The males of various members of the Ox family (Bo-

15 Hunter’s Essays and Observations, edited by Owen, 1861, vol. i
p. 236,

1 See Dr. Gray's *Cat. of Mammalia in British Museum,’ part iii.
1852, p. 144

17 Rengger, ‘Siugethiere, etc., 8. 14 ; Desmarest,  Mammalogie, p. 6.
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Vidse), and of certain antelopes, are furnished with a dew-
lap, or great fold of skin on the neck, which is much less
developed in the female.

Now, what must we conclude with respect to such
sexual differences as these? No one will pretend that the

Fig. 66.—Pithecia Satanas, male (from Brehm).

Deards of certain male goats, or the dewlap of the bull,
or the crests of hair along the backs of certain male ante-
lopes, are of any direct or ordinary use to them. Tt is
possible that the immense beard of the male Pithecia,
and the large beard of the male Orang, may protect their
{hroats when fighting;; for the keepers in the Zoological
Gardens inform me that many monkeys attack each other
Dy the throat : but it is not probable that the beard has
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Deen developed for a distinet purpose from that which the
whiskers, mustache, and other tufts of hair on the face,
serve; and no one will suppose that these are useful as a
protection. ~Must we attribute to mere purposeless varia-
bility in the male all these appendages of hair or skin?
It cannot be denied that this is possible ; for, with many
domesticated quadrupeds, certain characters, apparently
not derived through reversion from any wild parent-form,
have appeared in, and arc confined to, the males, or are
more largely developed in them than in the females—for
instance, the hump in the male zebu-cattle of India, the
tail in fat-tailed rams, the arched outline of the forehead
in the males of several breeds of sheep, the mane in the
ram of an African breed, and, lastly, the mane, long hairs
on the hinder legs, and the dewlap in the male alone, of
the Berbura goat.”* The mane which oceurs in the rams
alone of the above-mentioned African breed of sheep, is a
frue secondary sexual character, for it is not developed,
as T hear from Mr. Winwood Reade, if the animal be cas-
trated. Although we ought to be extremely cautious, as
shown in my work on  Variation under Domestication,”
in concluding that any character, even with animals kept
Dy semi-civilized people, has not heen subjected to selec-
tion by man, and thus augmented ; yet in the cases Jjust
specified this is improbable, more especially as the charac-
ters are confined to the males, or are more strongly devel-
oped in them than in the females. If it were positively
known that the African ram with a mane was descended
from the same primitive stock with the other breeds of
sheep, or the Berbura male goat with his mane, dewlap,
cte., from the same stock with other goats; and if selec-

15 See the chapters on these several animals in vol. i. of my ¢ Varia-
tion of Animals under Domestication ;’ also vol. ii. p. 73; also chap. xx.
on the practice of selection by semi-civilized people. For the Berbura
goat, see Dr. Gray, ¢ Catalogue, ibid. p. 167,
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tion has not been applied to these characters, then they
must be due to simple variability, together with sexually-
limited inheritance.

Tn this case it would appear reasonable to extend the
same view to the many analogous characters occurring in
animals under a state of nature. Nevertheless, I cannot
persuade myself that this view is applicable in many
cases, as in that of the extraordinary development of hair
on the throat and forelegs of the male Ammotragus, or
of the immense beard of the male Pithecia. With those
antelopes in which the male when adult is more strongly
colored than the female, and with those monkeys in which
this is likewise the case, and in which the hair on the face
is of a different color from that on the rest of the head,
Deing arranged in the most diversified and elegant man-
ner, it seems probable that the crests and tufts of hair
have been acquired as ornaments; and this I know is the
opinion of some naturalists. If this view be correct,
there can be little doubt that they have been acquired, or
at least modified, through sexual selection.

Color of the Hair and of the Nuked Skin.—T will
first give briefly all the cases, known to me, of male quad-
rupeds differing in color from the females. With Marsu-
pials, as T am informed by Mr. Gould, the sexes rarely
differ in this respect; but the great red kangaroo offers a
striking exception, “delicate blue being the prevailing
tint in those parts of the female which in the male are
red.” ™ Tn the Didelphis opossum of Cayenne the female
id to be a little more red than the male. With Ro-
dents Dr. Gray remarks: © African squirrels, especially
those found in the tropical regions, have the fur much
brighter and more vivid at some seasons of the year than

is

19 Osplranter rufus, Gould, “Mammals of Australia, vol. ii. 1863,
On the Didelphis, Desmarest ¢ Mammalogie,’ p. 256.
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at others, and the fur of the male is generally brighter
than that of the female.”* Dr. Gray informs me that he
specified the African squirrels, because, from their unusu-
ally bright colors, they hest exhibit this difference. The
female of the Mus minutus of Russia is of a paler and
dirtier tint than the male. In some few bats the fur of
the male is lighter and brighter than in the female.*

The terrestrial Carnivora and Insectivora rarely exhib-
it sexual differences of any kind, and their colors are al-
most always exactly the same in both sexes. The ocelot
(Flis pardalis), however, offers an exception, for the col-
ors of the female, compared with those of the male, are
“moins apparentes, le fauve étant plus terne, le blanc
moins pur, les raies ayant moins de largeur et les L'\(’lles
moins de diamdtre.”** The sexes of the allied Felis m
also differ, but even in a less degree, the general hues
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 color, and
they present, as we have already seen, other remarkable
sexual differences. Thus the male of the Otaria nigres-
cens of the southern hemisphere is of a rich brown shade
above; while the female, who acquires her adult tints
earlier in life than the male, is dark gray above, the young
of hoth sexes being of a very deep chocolate color. The
male of the northern Phoca Groenlandica is tawny gray,
with a curious saddle-shaped dark mark on the back; the
female is much smaller, and has a very different appear-
ance, being dull white or yellowish straw-color, with a

20 ¢ Annals and Mag. of Nat. Hist” Nov. 1867, p. 325. On the Mus
minutus, Desmarest, ¢ Mammalogie,’ p. 304.

#1 3. A. Allen, in ¢ Bulletin of Mus. Comp. Zoolog. of Cambridge, Uni-
ted States, 1869, p. 207.

2 Desmarest, * Mammalogic,” 1820, p.
ibid. 5. 194,

3. On Felis mitis, Rengger,
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tawny hue on the back;” the young at first are pure
white, and can “hardly be distinguished among the icy
hummocks and snow, their color thus acting as a protec-
tion.” **

‘With Ruminants sexual differences of color occur more
commonly than in any other order. A difference of this
kind is general with the Strepsicerene antelopes ; thus the
male nilghau (Portaz picta) is bluish-gray and much
darker than the female, with the square white patch on
the throat, the white marks on the fetlocks, and the black
spots on the ears, all much more distinct. We have seen
that in this species the crests and tufts of hair are likewise
more developed in the male than in the hornless female.
The male, as I am informed by Mr. Blyth, without shed-
ding his hair, periodically becomes darker during the
breeding-season. Young males cannot be distinguished
from young females until above twelve months old; and
if the male is emasculated before this period, he never,
according to the same authority, changes color. The im-
portance of this latter fact, as distinctive of sexual color-
ing, becomes obvious, when we hear* that neither the red
summer-coat nor the blue winter-coat of the Virginian deer
is at all affected by emasculation. With most or all of
the highly-ornamented species of Tragelaphus the males
are darker than the hornless females, and their crests of
hair are more fully developed. In the male of that mag-
nificent antelope, the Derbyan Hland, the body is redder,
the whole neck much blacker, and the white band which
separates these colors, broader, than in the female. In
the Cape Eland also, the male is slightly darker than the
female.*

53 Dr. Murie on the Otaria, ‘Proc. Zool. Soe.’ 1869, p. 108. M. R.
Brown, on the P. Groenlandica, ibid. 1868, p. 417. See also on the colors
of seals, Desmarest, ibid. pp. 243, 249.
24 Judge Caton, in * Trans. Ottawa Acad. of Nat. Sciences.’ 1868, p. 4.
% Dr. Gray, * Cat of Mamm. in Brit. Mus. part iii. 1852, pp. 184-142;
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In the Tndian Black-buck (4. bezoartica), which belongs
to another tribe of antelopes, the male is very dark, almost
plack ; while the hornless female is fawn-colored. We
have in this-species, as Mr. Blyth informs me, an exactly
parallel series of facts as with the Portax picta, namely, in
the male periodically changing color during the breeding
season, in the effects of emasculation on this change, and
in the young of both sexes being undistinguishable from
each other. Tn the Antilope niger the male is black, the
female as well as the young being brown; in A. sing-sing
the maleis much brighter colored than the hornless female,
and his chest and bellyare blacker ; in themale A. caama,
the marks and lines which oceur on various parts of the
body are black instead of as in the female brown; in the
brindled gnu (4. gorgon) “the colors of the male are
nearly the same as those of the female, only deeper and
of a brighter hue.”* Other analogous cases could be
added.

The Banteng bull (Bos sondaicus) of the Malayan
archipelago is almost black, with white legs and buttock
the cow is of a bright dun, as are the young males until
about the age of three years, when they rapidly change
color. The emasculated bull reverts to the color of the
female. The female Kemas goat is paler, and the female
Cupra wgagrus is said to be more mniformly tinted than

also Dr. Gray, ¢ Gleanings from the Menageric of Knowsley,’ in which
there is a splendid drawing of the Oreas Derbianus: sec the text on
Tragelaphus. For the Cape Eland (Oreas canna), see Andrew Smith,
“Zoology of South Africa,’ pls. 41, 42, There are also many of these
antelopes in the Zoological Society’s Gardens.

35 On the Ant. niger, see Proc. Zool. Soc. 1850, p. 1
spect to an allied species, in which there is an equal sc
color, see Sir S. Baker, ¢ The Albert Nyanza,
the A. sing-sing, Gray, ¢ Cat. B. Mus.’p. 100. Desmarest, ‘ Mammalogie,’
p. 468, on the A. caama. Andrew Swith, ¢ Zoology of South Africa,’ on
the Guu,
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their respective males. Deer rarely present any sexual
differences in color. Judge Caton, however, informs me
that with the males of the Wapiti deer (Cervus Canaden-
sis) the neck, belly, and legs, are much darker than the
same parts in the female ; but during the winter the darker
tints gradually fade away and disappear. 1 may here
mention that Judge Caton has in his park three races of
the Virginian deer, which differ slightly in color, but the
differences are almost exclusively confined to the blue
winter or breeding coat; so that this case may be com-
pared with those given in a previous chapter of closely-
allied or representative species of birds which differ from
cach other only in their nuptial plumage.*” The females
of Cervus paludosus of South America, as well as the
young of both sexes, do not possess the black stripes on
the nose, and the blackish-brown line on the breast which
characterize the adult males.” Lastly, the mature male
of the beautifully colored and spotted Axis deer is con-
siderably darker, as T am informed by Mr. Blyth, than
the female; and this hue the castrated male never ac-
quires.

The last Order which we have to consider—for T am
not aware that sexual differences in color occur in the
other mammalian groups—is that of the Primates. The
male of the Zemur macaco is coal-black, while the female
is reddish-yellow, but highly variable ip color.” Of the
Quadrumana of the New World, the females and young
of Miycetes caraya ave grayish-yellow and alike; in the

1 <Ottawa Academy of Sciences,’ May 21, 1868, pp. 3, 5.

#5 8. Miiller, on the Banteng, ‘ Zoog. Indischen Archipel. 18391844,
tab. 85+ see also Rafles, as quoted by Mr. Blyth, in ‘Land and Water,
1867, p. 476. On goats, Dr. Gray, Cat. Brit. Mus. p. 146; Desmarest,
Mammalogie,’ p. 482. On the Ceryus paludosus, Rengger, ibid. s. 845.

# Sclater, ¢ Proc. Zool. Soc. 1866, p. 1. The same fact has also been
fully ascertained by MM. Pollen and Van Dam.
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second year the young male becomes reddish-brown, in
the third year black, excepting the stomach, which, how-
ever, becomes quite black in the fourth or fifth year. There
is also a sfrongly-ma

ed difference in color between the
sexes in Mycetes seniculuus and Cebus capucinus ; the young
of the former and T believe of the latter species resembling
the females. With Pithecia leucocephalas the young like-
wise resemble the females, which are brownish-black above
and light rusty-red beneath, the adult males heing blacl
The ruff of hair round the face of Ateles marginatus is
tinted yellow in the male and white in the female, Turn-
ing to the O1d World, the males of Hylobates hoolock are
always black, with the exception of a white band over the
Dbrows; the females vary from whity-brown to a dark
tint mixed with black, but are never wholly black.** In
the beautiful Cercopithecus Diana the head of the adult
male is of an intense black, while that of the female is dark
gray; in the former the fur between the thighs is of an
elegant fawn-color, in the latter it is paler. In the equally
beautiful and curious mustache monkey (Cercopithecus
cepluus) the only difference between the sexcs is that the
tail of the malé is chestnut and that of the female gray;
but Mr. Bartlett informs me that all the hues become
more strongly pronounced in the male when adult, while
in the female they remain as they were during youth,
According to the colored figures given by Solomon Miller,
the male of Semnopithecus chrysomelas is nearly blac]
the female being pale brown. In the Cercopithecus cyno-
swrus and griseo-viridis one part of the body which is con-
fined to the male sex is of the most brilliant blue or green,

 On Mycetes, Rengger, ibid. s. 145 and Brehm, ‘Tllustrirtes Thier-
loben; B. i, 5. 96, 107, On Ateles, Desmarest, ‘I
On Hylobates, Blyth, ‘ Land and Water, 1867, p. 1
pithecus, 8. Miiller, ¢ Zoog. Tndischen Archipel.’

ammalogie,’ p. 75.
On the Semno-
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and contrasts strikingly with the naked skin on the hinder
part of the body, which is vivid red.

Tastly, in the Baboon family, the adult male of Cyno-
cophalus hamadryas Qiffers from the female not only by
his immense mane, but slightly in the color of the hair
and of the naked callosities. In the drill (Cynocephalus
Jeucophaeus) the females and young are much paler-
colored, with less green, than the adult males. No
other member of the whole class of mammals is colored
in so extraordinary a manner as the adult male mandrill
(Cynocephatus 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 is shaded in parts
with black, but the colors appear to be variable. On the
forehead there is a crest of hair, and on the chin a yellow
beard. “Toutes les parties supérieures de leurs cuisses et
le grand espace nu de leurs fesses sont également colorés
du rouge le plus vif, avec un mélange de blen qui ne
manque réellement pas d'élégance.”* When the animal
is excited all the naked parts become much more vividly
tinted. Several authors have used the strongesf expres-
sions in describing these resplendent colors, which they
compare with those of the most brilliant birds. Another
most remarkable peculiarity is that when the great ca-
nine teeth are fully developed, immense pr of
bone are formed on each cheek, which are deeply fur
rowed longitudinally, and the naked skin over them is
Drilliantly colored, as just described. (Fig. 67.) In the
adult females and in the young of both sexes these protu-
berances are scarcely perceptible; and the naked parts
are much less brightly colored, the face being almost

“Hist. Nat. des Mammifores,’ 1854, p. 103. Figures are
given of the skull of the male. Desmarest, ‘Mammalogie, p. 70.
Geolfroy St.-Hilaire and F. Cuvier, *Hist. Nat. des Mamm.’ 1824, tom. i.
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Dlack, tinged with blue. In the adult female, however,
the nose at certain regular intervals of time becomes
tinted with red.

In all the cases hitherto given the male is more strong-
Iy or brightly colored than the female, and differs in a

F1o. 67.—Head of male Mandrill (from Gervais * Hist. Nat. des Mammiféres’).

greater degree from the young of both sexes. But asa
reversed style of coloring is characteristic of the two
sexes with some few birds, so with the Rhesus monkey
(Macacus rhiesus) the female has a large surface of naked
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skin round the tail, of a brilliant carmine red, which pe-
riodically becomes, as I was assured by the keepers in the
Zoological Gardens, even more vivid, and her face i also
palered. On the other hand, with the adult male and with
the young of both sexes, as I saw in the Gardens, ncither
the naked skin at the posterior end of the body, nor the
face, shows a trace of red. It appears, however, from some
published accounts, that the male does occasionally, or
during certain scasons, exhibit some traces of the red.
Although he is thus less ornamented than the female, yet
in the larger size of his body, larger canine teeth, more
developed whiskers, more prominent superciliary ridges,
e follows the common rule of the male excelling the
female.

T have now given all the cases known to me of a dif-
ference in color between the sexes of mammals. The
colors of the female either do not differ in a sufficient
degree from those of the male, or are mot of a suitable
nature to afford her protection, and therefore cannot be
explained on this principle. In some, perhaps in many .
cases, the differences may be the result of variations con-
fined to one sex and transmitted to the same sex, without
any good having been thus gained, and therefore without
the aid of selection, We have instances of this kind with
our domesticated animals, as in the males of certain cats
Deing rusty-red, while the females are tortoise-shell col-
ored. Analogous cases occur under nature: Mr. Bartlett
has seen many black varietics of the jaguar, leopard, vul-
pine, phalanger, and wombat; and he is certain that all,
or nearly all, were males. On the other hand, both sexes
of wolves, foxes, and apparently of American squirrels,
are occasionally born black. Hence it is quite possible
that with some mammals the blackness of the males, es-
pecially when this color is congenital, may simply be the
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result, without the aid of selection, of one or more varia-
tions having occurred, which from the first were sexually
limited in their transmission. Nevertheless, it can hardly
be admitted that the diversified, vivid, and contrasted col-
ors of certain quadrupeds, for instance, of the above-men-
tioned monkeys and antelopes, can thus he accounted for,
We should bear in mind that these colors do not appear
in the male at birth, as in the case of most ordinary va-
ions, but only at or near maturity ; and that, unlike
ordinary variations, if the male be emasculated, they
never appear or subsequently disappear. It is on the
whole a much more probable conclusion that the strong-
Iy-marked colors and other ornamental characters of
male quadrupeds are beneficial to them in their rivalry
with other males, and have consequently heen acquired
through sexual selection. The probability of this view is
strengthened by the differences in color between the sexes
oceurring almost exclusively, as may be observed by
going through the previous details, in those groups and
sub-groups of mammals which present other and distinet
secondary sexual characters; these being likewise due to
the action of sexual selection.

Quadrupeds manifestly take notice of color. Sir S.
Buker repeatedly observed that the African elephant and
rhinoceros attacked with special fury white or gray horses.
T have elsewhere shown ™ that half-wild horses apparently
prefer pairing with those of the same color, and that herds
of fallow-deer of a different color, though living together,
have long kept distinet. Tt is a more significant fact that
a female zebra would not admit the addresses of a male
ass until he was painted so as to resemble a zebra, and
then, as John Hunter remarks, “she received him very
readily. In this curious fact, we have instinct excited by

# ¢The Variation of Animals and Plants under Domestication,’ 1868,
vol. ii. pp. 102, 103
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mere color, which had so strong an effect as to get the
better of every thing else. But the male did not require
this, the female being an animal somewhat similar to him-
self, was sufficient to rouse him.”**

In an early chapter we have seen that the mental
powers of the higher animals do not differ in kind, though
so greatly in degree, from the corresponding powers of man,
especially of the lower and barbarous races; and it would
appear that even their taste for the beautiful is not widely
different from that of the Quadrumana. As the negro of
Afiiica raises the flesh on his face into parallel ridges “or
cicatrices, high above the natural surface, which unsight-
ly deformities are considered great personal attractions™ *
as negroes, as well as savages in many parts of the
world, paint their faces with red, blue, white, or black bars
5o the male mandrill of Africa appears to have acquired
his deeply-furrowed and gaudily-colored face from having
Dbeen thus rendered attractive to the female. No doubt it
is to us a most grotesque notion that the posterior end of
the hody should have been colored for the sake of orna-
ment even more brilliantly than the face; but this is really
not more strange than that the tails of many birds should
have been especially decorated.

With mammals we do not at present possess any evi-
dence that the males take pains to display their charms
before the female; and the elaborate manner in which this
is performed by male birds, is the strongest argument in
favor of the belief that the females admire, or are excit-
ed by, the ornaments and colors displayed before them.
There is, however, a_ striking parallelism between mam-
mals and birds in all their secondary sexual characters,
namely, in their weapons for fighting with rival males, in

1 ¢Essays and Obs
vol. i. p. 194,
54 Sir . Baker, ¢ The Nile Tributaries of Abyssinia,’ 1867.

tions by J. Hunter,’ edited by Owen, 1861,
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their ornamental appendages, and in their colors. Tn both
classes, when the male differs from the female, the young
of both sexes almost always resemble each other, and in a
large majority of cases resemble the adult female, In both
classes the male assumes the characters proper to his sex
shortly before the age for reproduction; if emasculated
he either never acquires such characters or subsequently
loses them. Tn both classes the change of color is some-
times seasonal, and the tints of the naked parts sometimes
become more vivid during the act of courtship. In both
classes the male is almost always more vividly or strongly
colored than the female, and is ornamented with larger
crests either of hair or feathers, or other appendages. In
a few exceptional cases the female in both classes is mor
highly ornamented than the male. With many mammals,
and at least in the case of one bird, the male is more odor-
iferous than the female. In both classes the voice of the
male is more powerful than that of the female. Consider-
ing this parallelism there can be little dcubt that the same
cause, whatever it may be, has acted on mammals and
Dirds; and the result, as far as ornamental characters are
concerned, may safely be attributed, as it appears to me,
to the long-continued preference of the individuals of one
sex for certain individuals of the opposite sex, combined
with their success in leaving a larger number of offspring
to inherit their superior attractions.

Equal T ission of O 1 Cha to both
Sees.—With many birds, ornaments, which analogy leads
us to helieve were primarily acquired by the male
Teen transmitted equally, or almost equally, to both sex
and we may now inquire how far this view may be ex-
tended to mammals. With a considerable number of spe-
cies, especially the smaller kinds, both sexes have been
colored, independently of sexual selection, for the sake of
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protection but not, as far as I can judge, in so many
cases, nor in nearly so striking a manner as in most of the
lower classes.  Audubon remarks that he often mistook
the musk-rat,”® while sitting on the banks of a muddy
stream, for a clod of earth, so complete was the resem-
Plance. The hare on her form is a familiar instance of
concealment through color; yet this principle partly fails
ina closely-allied species, namely, the rabbit, for, as this
animal runs to its burrow, it is made conspicuous to the
sportsman and no doubt to all beasts of prey, by its up-
turned pure-white tail. No one has ever doubted that the
quadrupeds which inhabit snow-clad regions have been
rendered white to protect them from their enemies, or to
favor their stealing on their prey. In regions where snow
never lies long on the ground a white coat would be inju-

rous; consequently species thus colored are extremely
vare in the hotter parts of the world. It deserves notice
that many quadrupeds, inhabiting moderately cold regions,
althongh they do rot assume a white winter dress, become
paler during

his season ; and this apparently is the direct
result of the conditions to which they have long been ex-
posed. Pallas ™ states that in Siberia a change of this na-
ture oceurs with the wolf, two species of Mustela, the do-
‘mestic horse, the Fyuus hemionus, the domestic cow, two
species of antelopes, the musk-deer, the roe, the elk, and
reindeer. The roe, for instance, has a red summer and a
grayish-white winter coat; and the latter may perhaps
serve as a protection to the animal while wandering
through the leafless thickets, sprinkled with snow and
hoar-frost. If the above-named animals were gradually
to extend their range into regions perpetually covered

35 Fiber zibethicus, Audubon and Bachman, ¢ The Quadrupeds of North
America,’ 1846, p. 100.

3 «Novae species Quadrupedum e Glirium ordine,’ 1778, p. 7. What
1 have called the roe is the Capreolus Sibiricus subecaudatus of Pallas.
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with snow, the pale winter coats would probably be ren-

dered, through natural selection, whiter and whiter by de-

arees, until they become as white as snow. i
Although we must admit that many quadrupeds have

Fra. 68—Tragelaphus seriptus, male (from the Knowsley Menageric).

received their present tints as a protection, yet with a host
of species the colors are far too conspicuous and too si-
gularly arranged to allow us to suppose that they serve
for this purpose.  We may take as an illustration certain
antelopes : when we see that the square white patch on
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the throat, the white marks on the fetlocks, and the round
Dlack spots on the ears, are all more distinct in the male
of the Portaz picta, than in the female—when we see that
the colors are more vivid, that the narrow white lines on
the flank and the broad white bar on the shoulder are

Fio. 60.—Damalis pyzarga, male (from the Knowsley Menageric).

more distinet in the male Oreas Derbyanus than in the fe-
male—when we see a similar difference between the sexes
of the curiously ornamented Zragelaphus seriptus (Fig.
68)—we may conclude that these colors and various
marks have been at least intensified through sexual selec-
tion. It is inconceivable that such colors and marks can
be of any direct or ordinary service to these animals; and
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as they have almost certainly been intensified through
sexual selection, it is probable that they were originally
gained through this same process, and then partially
transferred to the females. If this view be admitted,
there can be little doubt that the equally singular colors
and marks of many other antelopes, though common to
hoth sexes, have heen gained and transmitted in a like
manner. Both sexes, for instance, of the Koodoo (iStrep-
siceros Kudu, Fig. 62) have narrow white vertical lines on
their hinder flanks, and an clegant angular white mark on
their foreheads. Both sexesin the genus Damalis are very
oddly colored ; in D. pygarga the back and neck are pur-
plishered, shading on the flanks into black, and abruptly
separated from the white belly and a large white space on
the buttocks ; the head is still more oddly colored, a large
oblong white mask, narrowly edged with black, covers the
face up to the eyes (Fig. 69); thereare three white stripes
on the forehead, and the ears are marked with white.
The fawns of this species are of a uniform pale yellowish-
brown. In Damalis albifrons the coloring of the head
differs from that in the last species in a single white stripe
replacing the three stripes, and in the ears being almost
wholly white. " After having studied to the hest of my
ability the sexual differences of animals belonging to all
classes, T cannot avoid the conclusion that the curiously-
arranged colors of many antelopes, though common to
both sexes, are the result of sexual selection primarily ap-
plied to the male.

The same conclusion may perhaps be extended to the
tiger, one of the most beautiful animals in the world, the
sexes of which cannot be distinguished by color, even by
the dealers in wild beasts. Mr. Wallace believes™ that

1 See the fine plates in A. Smith’s ‘Zoplogy of South Africa,’ and Dr.
Gray’s ¢ Gleanings from the Menagerie of Knowsley.

38 ( Westminster Review,” July 1, 1867, p. b.
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the striped coat of the tiger “so assimilates with the ver-
tical stems of the bamboo, as to assist greatly in conceal-
ing him from his approaching prey.” But this view does
not appear to me satisfactory. We have someslight evi-
dence that his beauty may be due to sexual selection, for
in two species of Felis analogous marks and colors are
rather brighterin the male than in the female. The Zebra
is conspicuously striped, and stripes on the open plains of
South Africa cannot afford any protection. Burchell™ in
describing a herd says, “Their sleek 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 not surpassed by any other quadruped.”
Here we have no evidence of sexual selection, as through-
out the whole group of the Equidze, the sexes are identical
in color. Nevertheless, he who attributes the white and
dark vertical stripes on the flanks of various antelopes to
sexual selection, will probably extend the same view to
the Royal Tiger and beautiful Zebra.

We have seen in a former chapter that when young
animals belonging to any class follow nearly the same

habits of life with their parents, and yet are colored in a
different, manner, it may be inferred that they have re-
tained the coloring of some ancient and extinet progeni-
tor. Tn the family of pigs, and in the genus Tapir, the
young are marked with longitudinal stripes, and thus
differ from every existing adult species in these two
groups.  With many kinds of deer the young are marked
with clegant white spots, of which their parents exhibit
not a trace. A graduated series can be followed from the
Axis deer, both sexes of which at all ages and during all
seasons are beautifully spotted (the male being rather
wore strongly colored than the female)—to species in
which neither the old nor the young are spotted. I will

8 (Trayels in South Africa,’ 1824, vol. ii. p. 315.
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specify some of the steps in this series. The Mantchurian
deer (Cervus Mantchuricus) is spotted during the whole
year, but the spots are much plainer, as T have seen in the
Zoological Gardens, during the summer, when the gen-
eral color of the coat is lighter than during the winter,
when the general cdlor is darker and the horns are fully
developed. In the hog-deer (Hyelaphus porcinus) the
spots are extremely conspicuous during the summer when
the coat is reddish-brown, but quite disappear during the
winter when the coat is brown.” In both these species
the young are spotted. In the Virginian deer the young
are likewise spotted, and about five per cent. of the adult
animals living in Judge Caton’s park, as I am informed
by him, temporarily exhibit at the period when the red
summer-coat is being replaced by the bluish winter-coat,
a row of spots on each flank, which are always the same
in number, though very variable in distinctness. From®
this condition there is but a very small step to the com-
plete absence of spots at all seasons in the adults; and
lastly, to their absence at all ages, as occurs with certain
species. From the existence of this perfect series, and
more especially from the fawns of so many species being
spotted, we may conclude that the now living members
of the deer family are the descendants of some ancient
species which, like the Axis deer, was spotted at all ages
and seasons. A still more ancient progenitor probably
resembled to a certain extent the Hyomoschus agquaticus
—for this animal is spotted, and the hornless males have
large exserted canine teeth, of which some few true deer
still retain rudiments. It offers, also, one of those inter-
esting cases of a form linking together two groups, as it is

4 Dr. Gray, ¢ Gleanings from the Menagerie of Knowsley," p. 64. Mr.
Blyth, in speaking (‘Land and Water,’ 1869, p. 42) of the hog-deer of
Ceylon, says it is more brightly spotted with white than the common hog-
deer, at the season when it renews its horns.

32
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interm in certain logical ck between
the pachyderms and ruminants, which were formerly
thought to be quite distinct.”

A curious difficulty herearises. If we admit that col-
ored spots and stripes have been acquired as ornaments,
how comes it that so many existing deer, the descendants
of an aboriginally spotted animal, and all the species of
pigs and tapirs, the descendants of an aboriginally striped
animal, have lost in their adult state their former orna-
ments? T cannot satisfactorily answer this question. We
may feel nearly sure that the spots and stripes disap-
peared in the progenitors of our existing species at or near
maturity, so that they were retained by the young, and,
owing to the law of inheritance at corresponding ages, by
the young of all succeeding generations. It may have
been a great advantage to the lion and puma, from the
open nature of the localities which they commonly haunt,
to have lost their stripes, and to have been thus rendered
less conspicuous to their prey; and if the successive vari-
ations, by which this end was gained, occurred rather late
in life, the young would have retained their stripes, as we
know to be the case. In regard to deer, pigs, and tapirs,
Fritz Miller has suggested to me that these animals, by
the removal through natural selection of their spots or
stripes, would have been less easily seen by their enemies;
and they would have especially required this protection,
as soon as the carnivora increased in size and number
during the Tertiary periods. This may be the true ex-
planation, but it is rather strange that the young should
not have been equally well protected, and still more
strange that with some species the adults should have
retained their spots, either partially or completely, during
part of the year. We know, though we cannot explain

41 Falconer and Cautley, ¢ Proc. Geolog. Soc.’ 1843; and Falconer's
Pal. Memoirs, vol. i. p. 196.
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the cause, that when the domestic ass varies and becomes
reddish-brown, gray or black, the stripes on the shoulders
and even on the spine frequently disappear. Very few
horses, except dun-colored kinds, exhibit stripes on any
part of their bodies, yet we have good reason to believe
that the aboriginal horse was striped on the legs and spine,
and probably on the shoulders.” Hence the disappear-
ance of the spots and stripes in our adult existing deer,
pigs, and tapirs, may be due to a change in the general
color of their coats ; but whether this change was effected
through sexual or natural selection, or was due to the di-
rect action of the conditions of life, or 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 conti-
nent are destitute of stripes, not having even the cross
shoulder-stripe, while those which inhabit Africa are con-
spicuonsly striped, with the partial exception of A. tnio-
pus, which has only the cross shoulder-stripe and generally
some faint bars on the legs ; and this species inhabits the al-
‘most intermediate region of Upper Egypt and Abyssinia,**

Quadrumana.—Before we conclude, it will be advisa-
ble to add a few remarks to those already given on the
ornamental characters of monkeys. In most of the spe-
cies the sexes resemble each other in color, but in some,
as we have seen, the males differ from the females, espe-
cially in the color of the naked parts of the skin, in the
development of the beard, whiskers, and mane, Many
wpecies are colored either in so extraordinary or beautiful

4 ¢The Variation of Animals and Plants under Domestication, 1865,
vol. i. pp. 61-64.

4 ¢Proc. Zool. Soc. 1862, p. 164. See, also, Dr. Hartmaun, * Ann.
d. Landw.!  Bd. xliii. s. 222,
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a manner, and are furnished with such curious and elegant
crests of hair, that we can hardly avoid looking at these
characters as having been gained for the sake of orna-
ment. The accompanying figures (Figs. 70 to 74) serve

Fre. 710.—Head of Semnopithecus rubfenndus. This and the following figures
(from Prof. Gervais) are given to show the odd arrangement aud develop-
ment of the hair on the head.

to show the arrangement of the hair on the face and head

in several species. Tt is scarcely conceivable that these

crests of hair and strongly-contrasted colors of the fur
and skin can be the result of mere variability without the
aid of selection’; and it is inconceivable that they can be
of any ordinary use to these animals. If so, they have
probably been gained through sexual selection, though
transmitted- equally, or almost equally, to both sexes.
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With many of the Quadrumana, we have additional evi-
dence of the action of sexual selection in the greater size
and strength of the males, and in the greater deyelopment
L o e o)

Fre. 18.—Head of Ateles marginatus.  Fig. T4—Head of Cebus vellerosus.

With respect to the strange manner in which both
sexes of some species are colored, and of the beauty of
others, a few instances will suffice. The face of the Cer-
copithecus petaurista (Fig. 75) is Dlack, the whiskers and
beard being white, with a defined, round, white spot on
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the nose, covered with short white hair, which gives to
the animal an almost Tudicrous aspect. The Semnopithe-
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cus frontatus likewise has a blackish face with a long
black beard, and a large naked spot on the forehead of a
bluish-white color. The face of Macacus lasiotus is dirty
flesh-colored, with a defined red spot on each cheek. The
appearance of Cercocebus Aithiops is grotesque, with its
black face, white whiskers and collar, chestnut head, and a
large naked white spot over each eyelid, In very many
species, the beard, whiskers, and crests of hair round the
face, are of a different color from the rest of the head,
and, when different, are always of a lighter tint," being
often pure white, sometimes bright yellow, or reddish.
The whole face of the South-American Brachyurus calvus
is of a “glowing scarlet hue;” but this color does not
appear until the animal is nearly mature.* The naked
skin of the face differs wonderfully in color in the various
species. Tt is often brown or flesh-color, with parts per-
fectly white, and often as black as that of the most sooty
negro. Tn the Brachyurus, the scarlet tint is brighter
than that of the most blushing Caucasian damsel. It is
sometimes more distinctly orange than in any Mongolian,
and in several species it is blue, passing into violet or
gray. Inall the species known to Mr. Bartlett, in which
the adults of both sexes have strongly-colored faces, the
colors are dull or absent during early youth. This like-
wise holds good with the Mandrill and Rhesus, in which
the face and the posterior parts of the body are brilliantly
colored in one sex alone. In these latter cases we have
every reason to believe that the colors were acquired
through sexual selection; and we are naturally led to
extend the same view to the foregoing species, though

@1 observed this fact in the Zoological Gardens; and mumerous
cases may be seen in the colored plates in Geoffroy St.-Hilaire and I
Cuyier, ¢ Hist. Nat. des Mammiféres, tom. i. 1824.

45 Bates, * The Naturalist on the Amazons, 1863, vol. ii. p. 310.
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both sexes when adult have their faces colored in the
same manner.

Although, according to our taste, many kinds of mon-
keys are far from beautiful, other species are universally
admired for their elegant appearance and bright colors.
The Semnopithecus nemeeus, though peculiarly colored, is
described as extremely pretty; the orangetinted face is
surrounded by long whiskers of glossy whiteness, with a
line of chestnut red over the eyebrows; the fur on the
back is of a delicate gray, with a square patch on the
loins, the tail and the forearms all of a pure white; a
gorget of chestnut surmounts the chest; the hind-thighs
are black, with the legs chestnut red. Iwill mention only
two other monkeys on account of their beauty; and I
have selected these as they present slight sexual differ-
ences in color, which renders it in some degree probable
that both sexes owe their elegant appearance to sexual

lecti In the hy key (Cercopith ce-
phus), the general color of the fur is mottled greenish,
with the throat white; in the male the end of the tail is
chestnut ; but the face is the most ornamented part, the
skin being chiefly bluish-gray, shading into a blackish
tint beneath the eyes, with the upper lip of a delicate
Dblue, clothed on the lower edge with a thin black mus-
tache; the whiskers are orange-colored, with the upper
part black, forming a band which extends backward to
the ears, the latter being clothed with whitish hairs. In
the Zoological Society’s Gardens I have often overheard
visitors admiring the beauty of another monkey, deserv-
edly called Cercopithecus Diana (Fig. 76); the general
color of the furis gray; the chest and inner surface of
the fore-legs are white; a large triangular, defined space
on the hinder part of the back is rich chestnut; in the
male the inner sides of the thighs and the abdomen are
delicate fawn-colored, and the top of the head is black;
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the face and ears are intensely black, finely contrasted
with a white transverse crest over the eyebrows and with

a long white peaked beard, of which the basal portion is
black."

461 have seen most of the above-named monkeys in the Zoological
Society's Gardens, The description of the Semnopithecus nemeus is taken
from Mr. W. C. Martin’s ‘Nat. Hist. of Mammalia,’ 1841, p. 460; sce
also pp. 475, 523
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In these and many other monkeys, the beauty and
singular arrangement of their colors, and still more the
diversified and elegant arrangement of the crests and
tufts of hair on their heads, force the conviction on my
mind that these characters have been acquired through
sexual selection exclusively as ornaments.

Summary.—The law of battle for the possession of the
female appears to prevail throughout the whole great
class of mammals. Most naturalists will admit that the
sreater size, strength, courage, and pugnacity of the male,
his special weapons of offence, as well as his special means
of defence, have all been acquired or modified through
that form of selection which I have called sexual selec-
tion. This does not depend on any superiority in the
eneral struggle for life, but on certain individuals of one
sx, generally the male sex, having been successful in
conquering other males, and on their having left a larger
umber of offspring to inherit their superiority, than the
less successful males.

There is another and more peaceful kind of contest,
in which the males endeavor to excite or allure the fe-
males by various charms. This may be effected by the
powerful odors emitted by the males during the breeding-
season; the odoriferous glands having been acquired
through sexual selection. Whether the same view can
be extended to the voice is doubtful, for the vocal organs
of the males may have been strengthened by use during
maturity, under the powerful excitements of love, jealousy,
or rage, and transmitted to the same sex. Various crests,
tufts, and mantles of hair, which are either confined to
the male, or are more developed in this sex than in the
females, seem in most cases to be merely ornamental,
though they sometimes serve as a defence against rival
males. There is even reason to suspect that the branch-
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ing horns of stags, aad the elegant horns of certain ante-
lopes, though properly serving as weapons of offence or
of defence, have been partly modified for the sake of orna-
ment.

When the male differs in color from the female, he gen-
erally exhibits darker and more strongly-contrasted tints.
‘We do not in this class meet with the splendid red, blue,
yellow, and green colors, so common with male birds and
many other animals. The naked parts, however, of cer-
tain Quadrumana must be excepted ; for such parts, often
oddly situated, are colored in some species in the most
brilliant manner. The colors of the male in other cases
may be due to simple variation, without the aid of selec-
tion. But when the colors are diversified and strongly-
pronounced, when they are not developed until near ma-
turity, and when they are lost after emasculation, we can
hardly avoid the conclusion that they have been acquired
through sexual selection for the sake of ornament, and
have been transmitted exclusively, or almost exclusively,
to the same sex. When both sexes are colored in the
same manner, and the colors are conspicuous or curiously
arranged, without being of the least apparent useas a pro-
tection, and especially when they are associated with va-
rious other ornamental appendages, we are led by anal-
ogy to the same conclusion, namely, that they have been
acquired through sexual selection, although transmitted
to both sexes. That conspicuous and diversified colors,
whether confined to the males or common to both sexes,
are as a general rule associated in the same groups and
subgroups with other secondary sexual characters, serv-
ing for war or for ornament, will be found to hold good
if we look back to the various cases given in this and the
last chapter.

The law of the equal transmission of characters to
both sexes, as far as color and other ornaments are con-
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cerned, has prevailed far more extensively with mammals
than with birds; but in regard to weapons, such as horns
and tusks, these have often been transmitted either exclu-
sively, or in a much higher degree, to the males than to
the female. This is a surprising circumstance, for as the
males generally use their weapons as a defence against
enemies of all kinds, these weapons would have been of
service to the females, Their absence in this sex can be
accounted for, as far as we can see, only by the form of
inheritance which has prevailed. Finally, with quadru-
peds the contest between the individuals of the same sex,
whether peaceful or bloody, has with the rarest excep-
tions been confined to the males; so that these have been
modified through sexual selection, either for fighting with
each other or for alluring the opposite sex, far more com-
monly than the females.
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CHAPTER XIX.
SECONDARY SEXUAL CHARACTERS OF Max.

Differences between Man and Woman.—Causes of such Differences and .f
Certain Characters common to both Sexes—Law of Battle.—Diflor-
ences in Mental Powers—and Voice.—On the Influence of Beauty in
determining the Marriages of Mankind.—Attention paid by Savages
to Ornaments.—Their Ideas of Beauty in Woman.—The Tendency

to exaggerato each Natural Peculiarity.

‘Wira mankind the differences between the sexes are
greater than in most species of Quadrumana, but not so
great as in some, for instance, the mandxill. Man on an
average is considerably taller, heavier, and stronger than
woman, with squarer shoulders and more plainly-pro-
nounced muscles. Owing to the relation which exists
between lar develop and the projection of the
brows, the superciliary ridge is generally more strongly
marked in man than in woman. His body, and especially
his face, is more hairy, and his voice has a different and
more powerful tone. In certain tribes the women are said,
whether truly I know not, to differ slightly in tint from
the men; and with Europeans, the women are perhaps
the more brightly-colored of the two, as may be seen when
hoth sexes have been equally exposed to the weather.

Man is more pug: and energeti
than woman, and has a more inventive genius. His brain
is absolutely larger, but whether relatively to the larger

1 Sehaaflhausen, translation in ¢ Anthropological Review,’ Oct. 1865,
pp. 419, 420, 427
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size of his body, in comparison with that of woman, has
not, T believe, been fully ascertained. In woman the face
is rounder; the jaws and the base of the skull smaller;
the outlines of her body rounder,in parts more prominent;
and her pelvis is broader than in man;® but this latter
character may perhaps be considered rather as a primary
than a secondary sexual character. She comes to maturity
at an earlier age than man.

As with animals of all classes, so with man, the dis-
tinetive characters of the male sex are not fully developed
il he is nearly mature; and if emasculated they never
appear. The beard, for instance, is a secondary sexual
character, and male children are beardless, though at an
carly age they have abundant hair on their heads. Tt is
probably due to the rather late appearance in life of the
successive variations, by which man acquired his masculine
characters, that they are transmitted to the male sex alone.
Male and female children resemble each other closely, like
the young of so many other animals in which the adult
sexes differ; they likewise resemble the mature female
much more closely than the mature male. The female,
however, ultimately assumes certain distinctive characters,
and in the formation of her skull is said to be interme-
diate between the child and the man.® Again, as the young
of closely-allied though distinet species do not differ nearly
so much from each other as do the adults, so it is with
the children of the different races of man. Some have
even maintained that race-differences cannot be detected
in the infantile skull.® Tn regard to color, the new-born

2 Boker, translation in ¢ Anthropological Review,’ Oct. 1868, pp. 851~
356, The comparison of the form of the skull, in men and women has
been followed out with much care by Welcker.

3 Foker and Welcker, ibid. pp. 852, 355; Vogt, ‘ Lectures on Man.
Eng. translat. p. 81.

4 Schaaffhausen, ¢ Anthropolog. Review,” ibid. p. 429.
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negro child is reddish nut-brown, which soon becomes
slaty-gray ; the black color being fully developed within
a year in the Soudan, but not until three years in Egypt.
The eyes of the negro are at first blue, and the hair chest-
nut-brown rather than black, being curled only at the end:
The children of the Australians immediately after birth
are yellowish-brown, and become dark at a later age.
Those of the Guaranys of Paraguay are whitish-yellow,
but they acquire in the course of a few weeks the yellow-
ish-brown tint of their parents. Similar observations have
been made in other parts of America.®

T have specified the foregoing familiar differences be-
tween the male and female sex in mankind, because they
are curiously the same as in the Quadrumana. With
these animals the female is mature at an earlier age than
the male; at least this is certainly the case with the Cebus
azare.®  With most of the species the males are larger
and much stronger than the females, of which fact the
gorilla offers a well-known instance. Even in so trifling a
character as the greater prominence of the superciliary
ridge, the males of certain monkeys differ from the fe-
males,” and agree in this respect with mankind. In the
gorilla and certain other monkeys, the cranium of the
adult male presents a strongly-marked sagittal crest, which
is absent in the female ; and Ecker found a trace of a sim-

® Pruner-Bey, on negro infants, as quoted by Vogt, ‘Lecture:
Man,’ Eng. translat. 1864, p. 189 : for further facts on negro infant
quoted from Winterbottom and Camper, see Lawrence, ‘Lectures on
Physiology,’ etc. 1822, p. 451. For the infants of the Guaranys, see
Rengger, ‘Siiugethiere,’ etc. See also Godron, ‘ De PEspdce,’ tom.
ii. 1859, p. 268. For the Australians, Waitz, ‘Introduct. to Anthropol-
ogy,’ Eng. translat. 1863, p. 9.

¢ Rengger, * Siiugethiere, etc. 1830, s

7 As in Macacus cynomolgus (Desmarest, * Mammalogie,’ p. 65) and in
Hylobates agilia (Geofiroy St-Hilaire and F. Cuvier, ‘Hist. Nat. des
Mamm.’ 1824, tom. i. p. 2).

on
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ilar difference between the two sexes in the Australians.
With monkeys, when there is any difference in the voice,
that of the male is more powerful. We have seen that
certain male monkeys have a well-developed beard, which
is quite deficient, or much less developed, in the female.
No instance is known of the beard, whiskers, or mustache
being larger in a female than in the male monkey. Even
in the color of the beard there is a curious parallelism
between man and the Quadrumana, for when in man the
beard differs in color from the hair of the head, as is often
the case, it is, I believe, invariably of a lighter tint, being
often reddish. I have observed this fact in England, and
Dr, Hooker, who attended to this little point for me in
Russia, found no exception to the rule. Tn Calcutta, Mr
J. Scott, of the Botanic Gardens, was so kind as to ob-
serve with care the many races of men to be seen there, as
well as in some other parts of India, namely, two races in
Sikhim, the Bhoteas, Hindoos, Burmese, and Chinese.
Although most of these races have very little hair on the
face, yet he always found that when there was any differ-
ence in color between the hair of the head and the beard,
the latter was invariably of a lighter tint. Now with
monkeys, as has already been stated, the beard frequently
differs in a striking manner in color from the hair of the
head, and in such cases it is invariably of a lighter hue,
being often pure white, sometimes yellow or reddish.®

8 ¢ Anthropological Review, Oct. 1868, p. 853.

9 Mr. Blyth informs me that he has never seen more than one instance
of the beard, whiskers, etc., in a monkey becoming white with old age,
as is so commonly the case with us. This, however, occurred in an aged
and confined Macacus eynomolgus, whose mustaches were “remarkably
long and human-like.” Altogether this old monkey presented a ludicrous
resemblance to one of the reigning monarchs of Europe, after whom he
was universally nicknamed. In certain races of man the hair on the
hiead hardly ever becomes gray; thus Mr. D. Forbes has never seen, s
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In regard to the general hairiness of the body, the wom-
en in all races are less hairy than the men, and in some
few Quadrumana the under side of the body of the female
is less hairy than that of the male.”” Lastly, male mon-
keys, like men, are bolder and fiercer than the females.
They lead the troop, and when there is danger come to
the front. We thus see how close is the parallelism be-
tween the sexual differences of man and the Quadrumana.
With some few species, however, as with certain baboons,
the gorilla, and orang, there is a considerably greater dif-
ference between the sexes, in the size of the canine teeth,
in the development and color of the hair, and especially in
the color of the naked parts of the skin, than in the case
of mankind.

The secondary sexual characters of man are all highly
variable, even within the limits of the same race or sub-
species ; and they differ much in the several races. These
two rules generally hold good throughout the animal
kingdom. In the excellent observations made on board
the Novara,™ the male Australians were found to exceed
the females by only sixty-five millimetres in height, while
with the Javanese the average excess was two hundred
and eighteen millimetres, so that in thislatter race the dif-
ference in height between the sexes is more than thrice
as great as with the Australians. The numerous measure-
ments of various other races, with respect to stature, the
circumference of the neck and chest, and the length of the
backbone and arms, which were carefully made, nearly all
he informs me, an instance with the Aymaras and Quichuas of South
America.

10 This is the case with the females of several species of Hylobates,
see Geoffroy St.-Hilaire and F. Cuvier, ‘Hist. Nat. des Mamm.’ tom. i.
Ses, also, on H. lar. ‘ Penny Encyclopwdia, vol. ii. pp. 149, 150.

11 The results were deduced by Dr. Weisbach from the measurements
made by Dra. K. Scherzer and Schwarz, see ¢ Reise der Novara: Arthro-
polog Theil.’ 1867, s. 216, 231, 234, 236, 24

\ 269.
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showed that the males differed much more from each other
than did the females. This fact indicates that, as far as
these characters are concerned, it is the male which has
been chiefly modified, since the races diverged from their
common and primeval source.

The development of the beard and the hairiness of the
body differ remarkably in the men belonging to distinct
races, and even to different families in the same race. We
Europeans see this among ourselves. In the island of St.
Kilda, according to Martin,” the men do mot acquire
beards, which are very thin, until the age of thirty or
upward. - On the Europzo-Asiatic Continent, beards pre-
vail until we pass beyond India, though with the natives
of Ceylon they are frequently absent, as was noticed in
ancient times by Diodorus.”® Beyond India beards dis-
appear, as with the Siamese, Malays, Calmucks, Chinese,
and Japanese ; nevertheless the Ainos,™ who inhabit the
northernmost islands of the Japan archipelago, are the
most hairy men in the world. With negroes the beard is
scanty or absent, and they have no whiskers; in both
sexes the body is almost destitute of fine down. On the
other hand, the Papuans of the Malay archipelago, who
are nearly as black as negroes, possess well-developed
beards.™ TIn the Pacific Ocean the inhabitants of the Fiji
archipelago have large bushy beards, while those of the

13 Voyage to St. Kilda’ (3d edit. 1753), p. 37.

12 Sir J. E. Tennent, ¢ Ceylon,” vol. ii. 1859, p. 107.

14 Quatrefages, ‘ Revue des Cours Scientifiques,’ Aug. 29, 1868, p.
630; Vogt, ¢ Lectures on Man,’ Eng. translat. p. 127.

15 On the beards of negroes, Vogt, ‘Lectures; etc. ibid. p. 1275
Waitz, ‘Tntroduct. to Anthropology, Engl. translat. 1863, vol. i. p.
It is remarkable that in the United States (‘ Investigations in Military
and Anthropological Statistics of American Soldiers,’ 1869, p. 569) the
pure negroes and their crossefl offspring seem to have bodies almost as
airy as those of Buropeans,

1 Wallace,  The Malay Arch. vol. ii. 1869, p. 178.
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not-distant archipelagoes of Tonga and Samoa are beard-
less; but these men belong to distinct races. Tn the Ellice
group all the inhabitants belong to the same race; yet on
one island alone, namely, Nunemaya, “ the men have splen-
did beards ;” while on the other islands “ they have, as a
rule, a dozen straggling hairs for a beard.”"

Throughout the great American Continent the men may
be said to be beardless; but in almost all the tribes a few
slhiort hairs are apt to appear on the face, especially during
old age. With the tribes of North America, Catlin esti-
mates that eighteen out of twenty men are completely des-
titute by nature of a beard; but occasionally there may
e seen a man, who has neglected to pluck out the hairs at
puberty, with a soft beard an inch or two in length. The
Guaranys of Paraguay differ from all the surrounding
tribes in having a small beard, and even some hair on the
body, but mo whiskers’* I am informed by Mr. D.
Forbes, who particularly attended to this subject, that the
Aymaras and Quichuas of the Cordillera are remarkably
hairless, yet in old age a few straggling hairs oceasionally
appear on the chin. The men of these two tribes have
very little hair on the various parts of the body where
hair grows abundantly in Europeans, and the women have
none on the corresponding parts. The hair on the head,
however, attains an extraordinary length in both sexes,
often reaching almost to the ground ; and this is likewise
the case with some of the North American tribes. In the
amount of hair, and in the general shape of the body, the
sexes of the American aborigines do not differ from each
other so much as with most other races of mankind.” This

11 Dy, J. Barnard Davis on Oceanic Races, in ¢ Anthropolog. Review,"
April, 1870, pp. 185, 191.

18 Catlin, ‘North American Indians,’ 3d edit. 1842, vol. ii. p. 227. On
the Guaranys, see Azara, ‘Voyages dans 'Amérique Mérid." tom. ii.
1809, p. 58 ; also Rengger, * Siugethiere von Paraguay,’ s. 8.

19 Prof. and Mrs, Agassiz (‘ Journey in Brazil, p. 530) remark that
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fact is analogous with what occurs with some allied mon-
keys; thus the sexes of the chimpanzee arenot as different
as those of the gorilla or orang.”

Tn the previous chapters we have seen that with mam-
mals, birds, fishes, insects, etc., many characters, which
there is every reason to believe were primarily gained
through sexual selection by one sex alone, have been trans-
forred to both sexes. As this same form of transmission
hias apparently prevailed to a large extent with mankind,
it will save much useless repetition if we consider the
characters peculiar to the male sex together with certain
other characters common to both sexes.

Zaw of Battle—With barbarous nations, for instance
with the Australians, the women are the constant cause of
war both between the individuals of the same tribe and
between distinct tribes. So mo doubt it was in ancient
times; “nam fuit ante Helenam mulier teterrima belli
causa.” With the North American Indians, the contest
is reduced to a system. That excellent observer, Hearne,”
sarys: Tt has ever been the custom among these people
for the men to wrestle for any woman to whom they are
attached ; and, of course, the strongest party always car-
ries off the prize. A weak man, unless he be a good hunt-
er, and well-beloved, is seldom permitted to keep a wife
that a stronger man thinks worth his notice. This custom
prevails throughout all the tribes, and causes a great spirit
of emulation among their youth, who are upon all oc-
the sexes of the American Indians differ less than those of the negroes
and of the higher races. See also Rengger, ibid. p. 3, on the Guaranys.

. Riitimeyer, ‘ Die Grenzen der Thierwelt; eine Betrachtung zu Dar-
win's Lehre,’ 1868, s. 54.

s1¢A Journey from Prince of Wales Fort,’ 8vo edit. Dublin, 1796,
. 104, 8ir J. Lubbock (“Origin of Civilization, 1870, p. 69) gives other
and similar cases in North America. For the Guanas of South America
<ee Azara, ¢ Voyages, ete., tom. i, p. 94.
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casions, from their childhood, trying: thewr strength and
skill in wrestling.” With the Guanas of South America,
Azara states that the men rarely marry till twenty or more
years old, as before that age they cannot conquer their Ti-
vals.

Other similar facts could be given; but even if we had
no evidence on this head, we might feel almost sure, from
the analogy of the higher Quadrumana,™ that the law of
battle had prevailed with man durmg the early stages of
his develo The i e at the pres-
ent day of canine teeth which plcgecc above the others,
with traces of a diastema or open space for the reception
of the opposite canines, is in all probability a case of re-
version to a former state, when the progenitors of man
were provided with these weapons, like so many existing
male Quadrumana. It was remarked in a former chapter
that as man gradually became erect, and continually used
his hands and arms for fighting with sticks and stones, as
well as for the other purposes of life, he would have used
his jaws and teeth less and less. The jaws, together with
their muscles, would then have become reduced through
disuse, as would the teeth, through the not well understood
principles of correlation and the economy of growth; for
we everywhere see that parts which are no longer of ser-
vice are reduced in size. By such steps the original in-
equality between the jaws and teeth in the two sexes of
mankind would ultimately have been quite obliterated. The
case is almost parallel with that of many male Ruminants,
in which the canine teeth have been reduced to mere rudi-
ments, or have disappeared, apparently in consequence of
the development of horns, As the prodigions difference
between the skulls of the two sexes in the Gorilla and

# 0n the fighting of the male gorilla, see Dr. Savage, in ‘Boston
Journal of Nat. His. vol. v. 1847, p. 423. On Presbytis entellus, see
the *Indian Field, 1859, p. 146.
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Orang stands in close relation with the development of
the immense canine teeth in the males, we may infer that
the reduction of the jaws and teeth in the early male pro-
genitors of man led to a most striking and favorable
change in his appearance,

There can be little doubt that the greater size and
strength of man, in comparison with woman, together
with his broader shoulders, more developed muscles, rug-
ged outline of body, his greater courage and pugnacity,
are all due in chief part to inheritance from some early
male progenitor, who, like the existing anthropoid apes,
was thus characterized. These characters will, however
have been preserved or even augmented during the long
ages while man was still in a barbarous condition, by the
strongest and boldest men having succeeded best in the
general struggle for life, as well as in securing wives, and
thus having left a large number of offspring. Tt is not
probable that the greater strength of man was primarily
acquired through the inherited effects of his having worked
harder than woman for his own subsistence and that of
his family ; for the women in all barbarous nations are
compelled to work at least as hard as the men. With
civilized people the arbitrament of battle for the posses-
sion of the women has long ceased; on the other hand,
the men, as a general rule, have to work harder than the
women for their mutual subsistence ; and thus their greater
strength will have been kept up.

Difference in the Mental Powers of the two Sewes.—
‘With respect to differences of this nature between man
and woman, it is probable that sexual selection has played
a very important part. I am aware that some writers
doubt whether there is any inherent difference; but this
is at least probable from the analogy of the lower animals
which present other secondary sexual characters. No one
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will dispute that the bull differs in disposition from the
cow, the wild-boar from the sow, the stallion from the
mare, and, as is well known to the keepers of menageries,
the males of the larger apes from the females. Woman
seems to differ from man in mental disposition, chiefly in
her greater tenderness and less selfishness; and this holds
good even with savages, as shown by a well-known pas-
sage in Mungo Park’s Travels, and by statements made
by many other travellers. Woman, owing to her maternal
instinets, displays these qualities toward her infants in an
eminent degree ; therefore it is likely that she should often
extend them toward her fellow-creatures. Man is the ri-
val of other men; he delights in competition, and this
Jeads to ambition which passes too easily into selfishness.
These latter qualities seem to be his natural and unfortu-
nate birthright. It is generally admitted that with woman
the powers of intuition, of rapid perception, and perhaps
of imitation, are more strongly marked than in man; but
some, at least, of these faculties are characteristic of the
lower races, and therefore of a past and lower state of
civilization.

The chief distinetion in the intellectual powers of the
two sexes is shown by man attaining to a higher emi-
nence, in whatever he takes up, than woman can attain—
whether requiring deep thought, reason, or imagination,
or merely the use of the senses and hands. If two lists
were made of the most eminent men and women in
poetry, painting, sculpture, music—comprising composi-
tion and performance, history, science, and philosophy
with half a dozen names under each subject, the two lists
would not bear comparison. We may also infer, from
the law of the deviation of averages, so well illustrated
by Mr. Galton, in his work on « Hereditary Genius,” that
if men are capable of decided eminence over women in
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many subjects, the average standard of mental power in
man must be above that of woman.

The half-human male progenitors of man, and men in a
savage state, have struggled together during many genel-
ations for the possession of the females. But mere bodily
strength and size would do little for victory, unless asso-
ciated with courage, perseverance, and determined energy.
With social animals, the young males have 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 man, 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 to attack them with success, to capture wild animals,
and to invent and fashion weapons, requires the aid of the
higher mental faculties; namely, observation, reason, in-
vention, or imagination. These various faculties will thus
have been continually put to the test, and selected during
manhood ; they will, moreover, have been strengthened
by use during this same period of life. ~Consequently, in
accordance with the principle often alluded to, we might
expect that they would at least tend to be transmitted
chiefly to the male offspring at the corresponding period
of manhood.

Now, when two men are put into competition, or a
man with a woman, who possess every mental quality in
the same perfection, with the exception that the one has
higher energy, perseverance, and courage, this one will
generally become more eminent, whatever the object may
e, and will gain the victory.* He may be said to possess
genius—for genius has been declared by a great authority

2 7. Stuart Mill remarks (* The Subjection of Woren, 1869, p. 122),
The things in which man most excels woman are those which require
most plodding, and long hammering at single thoughts.” What is thix
but energy and perseverance ? ‘
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to be patience; and patience, in this sense, means unflinch-
ing, undaunted perseverance. But this view of genius is
perhaps deficient; for without the higher powers of the
imagination and reason, no eminent success in many sub-
jects can be gained. But these latter as well as the for-
mer faculties will have been developed in man, partly
through sexual selection—that is, through the contest of
rival males, and partly through natural selection—that is,
from success in the general struggle for life; and as in
Doth cases the struggle will have been during maturity,
the characters thus gained will have been transmitted
more fully to the male than to the female offspring. Thus
man has ultimately become superior to woman. It is,
indeed, fortunate that the law of the equal transmission
of characters to both sexes has commonly prevailed
throughout the whole class of mammals; otherwise it is
probable that man would have become as superior in
mental endowment to woman, as the peacock is in orna-
mental plumage to the peahen.

Tt must be borne in mind that the tendeney in charac-
ters acquired at a late period of life by cither sex, to be
transmitted to the same sex at the same age, and of char-
acters acquired at an early age to be transmitted to both
sexes, are rules which, though general, do not always hold
good. If they always held good, we might conclude (but
T am here wandering beyond my proper bounds) that the
inherited effects of the early education of boys and girls
would be transmitted equally to hoth sexes; so that the
present inequality between the sexes in mental power
could not be effaced by a similar course of early training;
por can it have been caused by their dissimilar early
training. In order that woman should reach the sume
standard as man, she ought, when nearly adult, to be
trained to energy and perseverance, and to have her rea-
son and imagination exercised to the highest point; and

33
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then she would probably transmit these qualities chiefly
to her adult daughters. The whole body of women, how-
ever, could not be thus raised, unless during many genera-
tions the women who excelled in the above robust virtues
were married, and produced offspring in larger numbers
than other women. As before remarked with respect to
Dodily strength, although men do not now fight for the
sake of obtaining wives, and this form of selection has
passed away, yet they generally have to undergo, during
manhood, a severe struggle in order to maintain them-
selves and their families ; and this will tend to keep up or
even increase their mental powers, and, as a consequence,
the present inequality between the sexes.™*

Voice and Musical Powers.—In some species of Quad-
rumana there is a great difference between the adult sexes,
in the power of the voice and in the development of the
vocal organs; and man appears to have inherited this dif-
ference from his early progenitors. His vocal cords are
about one-third longer than in woman, or than in boys;
and emasculation produces the same effect on him as on
the lower animals, for it arrests that prominent growth
of the thyroid, etc., which accompanies the elongation of
the cords.”* With respect to the cause of this difference
between the sexes, T have nothing to add to the remarks
made in the last chapter on the probable effects of the
long-continued use of the vocal organs by the male under
the excitement of love, rage, and jealousy. According

2 An observation by Vogt bears on this subject: he says, it is a “re-
markable circumstance, that the difference between the sexes, as regards
the cranial cavity, increases with the development of the race, so that the
‘male European excels much more the female, than the negro the negress.
‘Welcker confirms this statement of Huschke from his measurements of
negro and German skulls.” But Vogt admits (‘ Lectures on Man, Eng.
translat. 1864, p. 81) that more observations are requisite on this point.

35 Owen, ¢ Anatomy of Vertebrates,’ vol. iil. p. 603.
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to Sir Duncan Gibb,* the voice differs in the different
races of mankind; and with the natives of Tartary,
China, etc., the voice of the male is said not to differ so
much from that of the female, as in most other races.

The capacity and love for singing or music, 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 case can be made
out, that the vocal organs were primarily used and per-
fected in relation to the propagation of the species. In-
sects and some few spiders are the lowest animals which
voluntarily produce any sound; and this is generally
effected by the aid of ifull d stridulati
organs, which are often confined to the males alone. The
sounds thus produced conslst I believe in all cases, of the
same note, repeated rhythmically;* and this is
pleasing even to the ears of man. Their chief, and in
some cases exclusive use appears to be either to call or to
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 ai ing Vertebrata necessarily possess an
apparatus for inhaling and expelling air, with a pipe capa-
Dble of being closed at one end. Hence when the primeval
members of this class were strongly excited and their
muscles violently contracted, purposeless sounds would
almost certainly have been produced; and these, if they
proved in any way serviceable, might readily have been
modified or intensified by the preservation of properly-
adapted variations. The Amphibians are the lowest Ver-
tebrates which breathe air; and many of these animals,
namely, frogs and toads, possess vocal organs, which are

26 ¢ Journal of the Anthropolog. Soc’ April, 1869, pp. Ivil, Ixvi.
1 Dr. Scudder, “Notes on Stridulation,” in ‘Proc. Boston Soc. of
Nat, Hist.” vol. L April, 1868,
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incessantly used during the breeding-season, and which
are often more highly developed in the male than in the
female. The male alone of the tortoise utters a noise, and
this only during the season of love. Male alligators roar
or bellow during the same season. Every one knows how
largely birds use their vocal organs as a means of court-
ship; and some species likewise perform what may be
called instrumental music.

In the class of Mammals, with which we are here more
particularly concerned, the males of almost all the species
use their voices during the breeding-season much more
than at any other time; and some are absolutely mute
excepting at this season. Both sexes of other species, or
the females alone, use their voices as a love-call. Con-
sidering these facts, and that the vocal organs of some
quadrupeds are much more largely developed in the male
than in the female, cither permanently or temporarily
during the breeding season ; and considering that in most
of the lower classes the sounds produced by the males,
serve not only to call but to excite or allure the female, it
is a surprising fact that we have not as yet any good evi-
dence that these organs are used by male mammals to
charm the females. The American Mycetes caraya per-
haps forms an exception, as does more probably one of
those apes which come nearer to man, namely, the Hylo-
Bates agilis. This gibbon has an extremely loud but mu-
sical voice. DMr. Waterhouse states,® “ It appeared to me
that in ascending and descending the scale, the intervals
were always exactly half-tones; and T am sure that the
highest note was the exact octave to the lowest. The
quality of the notes is very musical; and T do not doubt
that a good violinist would be able to give a correct idea

2 Given in W, C. L. Martin’s ¢ General Introduct. to Nat. Hist. of
Mamm. Animals; 1841, p. 432; Owen, ¢ Anatomy of Vertebrates,” vol. iil.
P. 600.
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of the gibbon’s composition, excepting as regards its
Joudness.” Mr. Waterhouse then gives the notes. Prof.
Oywen, who is likewise a musician, confirms the foregoing
statement, and remarks that this gibbon “alone of brute
mammals may be said to sing.” It appears to be much
excited after its performance. Unfortunately, its habits
have never been closely observed in a state of nature ; but
from the analogy of almost all other animals, it is highly
probable that it utters its musical notes especially during
the season of courtship.

The perception, if not the enjoyment, of musical ca-
dences and of rhythm is probably common to all animals,
and no doubt depends on the common physiological nature
of their nervous systems. Even Crustaceans, which are
not capable of producing any voluntary sound, possess
certain auditory hairs, which have been seen to vibrate
when the proper musical notes are struck.” Tt is well
known that some dogs howl when hearing particular 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.”* With
all those animals, namely insects, amphibians, and birds,
the males of which during the season of courtship inces-
santly produce musical notes or mere rhythmical sounds,
we must believe that the females are able to appreciate
them, and are thus excited or charmed; otherwise the
incessant efforts of the males and the complex structures
often possessed exclusively by them would be useless.

With man song is generally admitted to be the basis
or origin of instrumental music. As neither the enjoy-
ment nor the capacity of producing musical notes are
faculties of the least direct use to man in reference to his
ordinary habits of life, they must be ranked among the

# Helmholtz, ¢ Théorie Phys. de la Musique,’ 1868, p. 187.
0 Mr. R. Brown, in ‘ Proc. Zool. Soc.’ 1868, p. 410.
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most mysterious with which he is endowed. They are
present, though in a very rude and as it appears almost
latent condition, in men of all races, even the most savage;
but so different is the taste of the different races, that our
music gives not the least pleasure to savages, and their
music is to us hideous and unmeaning. Dr. Seeman, in
some interesting remarks on this subject,” doubts
whether even among the nations of Western Europe, inti-
mately connected as they are by close and frequent inter-
course, the music of the one is interpreted in the same sense
by the others. By travelling eastward we find that there
is certainly a_different language of music. Songs of joy
and dance-accompaniments are no longer, as with us, in
the major keys, but always in the minor.” Whether or
not,the halfl progenitors of man p d, like the
Defore-mentioned gibbon, the capacity of producing, and
no doubt of appreciating, musical notes, we have every
reason to believe that man possessed these faculties at a
very remote period, for singing and music are extremely
ancient arts. Poetry, which may be considered as the
offspring of song, is likewise so ancient that many persons
have felt astonishment that it should have arisen during
the earliest ages of which we have any record.

The musical faculties, which are not wholly deficient
in any race, are capable of prompt and high development,
as we see with Hottentots and Negroes, who have readily
become excellent musicians, although they do not practise
in their native countries any thing that we should esteem
as music. But there is nothing anomalous in this circum-
stance : some species of birds which never naturally sing,
can without much difficulty be taught to perform; thus

51 ¢ Journal of Anthropolog. Soc. Oct. 1870, p. clv. See also the sev-
eral later chapters in Sir John Lubbock’s ‘Prehistoric Times,’ second.
edition, 1869, which contains an admirable account of the habits of sav-
ages.
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the house-sparrow has learned the song of a linnet. As
these two. species are closely allied, and belong to the
order of Insessores, which includes nearly all the singing-
birds in the world, it is quite possible or probable that a
progenitor of the sparrow may have been a songster. It
is a much more remarkable fact that parrots, which belong
to a group distinct from the Insessores, and have differ-
ently-constructed vocal organs, can be taught not only to
speak, but to pipe or whistle tunes invented by man, so
that they must have some musical capacity. Nevertheless
it would be extremely rash to assume that parrots are
descended from some ancient progenitor which was a
songster. Many analogous cases could be advanced of
organs and instincts originally adapted for one purpose,
having been utilized for some quite distinet purpose.”
Hence the capacity for high musical development, which
the savage races of man possess, may be due either to our
progenitors having practised some rude form
of musie, or simply to their having acquired for some dis-
tinet purposes the proper vocal organs. But in this latter
case we must assume that they already possessed, as in
the above instance of the parrots, and as seems to occur
with many animals, some sense of melody.
Music affects every emotion, but does not by itself ex-
cite in us the more terrible emotions of horror, rage, etc.
It awakens the gentler feelings of tenderness and love,

# Since this chapter has been printed T have seen a valuable article
by Mr. Chauncey Wright (‘North Amer. Review,’ Oct. 1870, p. 293),
who, in discussing the above subject, remarks:  There are many conse-
quences of the ultimate laws or uniformities of Nature through which
the acquisition of one useful power will bring with it many resulting ad-
vantages 18 well as limiting disadvantages, actual or possible, which the
principle of utility may not have comprehended in its action.” This
principle has an important bearing, as T have attempted to show in the
second chapter of this work, on the acquisition by man of some of his
mental characteristics.
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which readily pass into devotion. It likewise stirs up in
us the sensation of triumph and the glorious ardor for
war, These powerful and mingled feelings may well give
rise to the sense of sublimity. We can concentrate, as
Dr. Seemann observes, greater intensity of feeling in a
single musical note than in pages of writing. Nearly
the same emotions, but much weaker and less complex,
are probably felt by birds when the male pours forth his
full volume of song, in rivalry with other males, for the
sake of captivating the female. Love is still the com-
monest theme of our own songs. As Herbert Spencer
remarks, music arouses dormant sentiments of which we
had not conceived the possibility, and do not know the
meaning ; or, as Richter says, tell us of things we have
not seen and shall not see.”* Conversely, when vivid
emotions are felt and expressed by the orator or even in
common speech, musical cadences and rhythm are instine-
tively used. Monkeys also express strong feelings in dif-
ferent t ger and impatience by low—fear and
pain by high notes.”* The sensations and ideas excited in
us by music, or by the cadences of impassioned oratory,

2 See the very interesting discussion on the Origin and Function of
Music, by Mr. Herbert Spencer, in his collected *Essays,’ 1858, p 359.
Mr. Spencer comes to an exactly opposite conclusion to that at which I
have arrived. He concludes that the cadences used in emotional speech
afford the foundation from which music has been developed ; while I
conclude that musical notes and rhythm were first acquired by the male
or female progenitors of mankind for the sake of charming the opposite
sex. Thus musical tones became firmly associated with some of the
Strongest passions an animal is capable of fecling, and are consequently
used instinctively, or through association, when strong emotions are ex-
pressed in speech.  Mr. Spencer does not, offer any satisfactory explana-
tion, nor can I, why high or deep notes should be expressive, both with
man and the lower animals, of certain cmotions. Mr. Spencer gives also
an interesting discussion on the relations between poetry, recitative, and
song.
3 Rengger, ‘ Singethicre von Paraguay, s. 49.
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appear from their vagueness, yet depth, like mental re-
versions to the emotions and thoughts of a long-past age.

All these facts with respect to music become to a cer-
tain extent intelligible if we may assume that musical
tones and rhythm were used by the halfhuman progeni-
tors of man, during the season of courtship, when animals
of all kinds are excited by the strongest passions. In
this case, from the deeply-laid principle of inherited asso-
ciations, musical tones would be likely to excite in us, in
a vague and indefinite manner, the strong emotions of a
long-past age. Bearing in mind that the males of some
quadrumanous animals have their vocal organs much
more developed than in the females, and that one anthro-
pomorphous species pours forth a whole octave of musical
notes and may be said to sing, the suspicion does not ap-
pear improbable that the progenitors of man, either the
males or females, or both sexes, before they had acquired
the power of expressing their mutual love in articulate
language, endeavored to charm each other with musical
notes and rhythm. So little is known about the use of
the voice by the Quadrumana during the season of love,
that we have hardly any means of judging whether the
habit of singing was first acquired by the male or female
progenitors of mankind. 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 to attract the other sex.* But
if so, this must have occurred long ago, before the pro-
genitors of man had become sufficiently human to treat
and value, their women merely as useful slaves. The im-
passioned orator, bard, or musician, when with his varied
tones and cadences he excites the strongest emotions in
his hearers, little suspects that he uses the same means by

55 See an interesting discussion on this subject by Hickel, ¢ Generelle
Morph.’ B. ii. 1866, s. 246.
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which, at an extremely remote period, his half-human an-
cestors aroused each other’s ardent passions, during their
mutual courtship and rivalry.

On the Tnfluence of Beauty in determining the Mar-
riages of Mankind—In civilized life man is largely, but
by no means exclusively, influenced in the choice of his
wife by external appearance; but we are chiefly con-
cerned with primeval times, and our only means of form-
ing a judgment on this subject is to study the habits of
existing semi-civilized and savage mnations. If it can be
shown that the men of different races prefer women hav-
ing certain characteristics, or conversely that the women
prefer certain men, we have then to inquire whether such
choice, continued during many generations, would pro-
duce any sensible effect on the race, cither on one sex on
both sexes; this latter circumstance depending on the
form of inheritance which prevails.

It will be well first to show in some detail that sav-
ages pay the greatest attention to their personal appear-
ance.’* That they have a passion for ornament is notori-
ous; and an English philosopher goes so far as to main-
tain that clothes were first made for ornament and not for
warmth. As Prof. Waitz remarks, “however poor and
miserable man is, he finds a pleasure in adorning himself.”

3 A full and excellent account of the manner in which savages in all
parts of the world ornament themselves is given by the Italian traveller,
Prof. Mantegazza, * Rio de la Plata, Viaggi e Studi, 1867, pp. 525-545;
all the following statements, when other references are not given, are
taken from this work. See, also, Waitz, ‘Introduct. to Anthropolog.’
Eng, trausl. vol. i. 1863, p. 275, et passim.  Lawrence also gives very
full details in his ¢ Lectures on Physiology,’ 1822, Since this chapter
was written, Sir J. Lubbock has published his ¢Origin of Civilization,’
1870, in which there is an interesting chapter on the present subject,
and from which (pp. 42, 48) T have taken some facts about savages dye-
ing their teeth and hair, and piercing their teeth.

© The Complete Work of Charles Darwin Online



Caar. XIX.] LOVE OF ORNAMENTS. 323

The extravagance of the naked Indians of South America
in decorating themselves is shown “by a man of large
stature gaining with difficulty enough by the labor of a
fortnight to procure in exchange the chica necessary to
paint himself red.”*” The ancient barbarians of Europe
during the Reindeer period brought to their caves any
prilliant or singular objects which they happened to find.
Savages at the present day everywhere deck themselves
with plumes, necklaces, armlets, earrings, ete. They
paint themselves in the most diversified manner. “If
painted nations,” as Humboldt observes, “had been ex-
amined with the same attention as clothed nations, it
would have been perceived that the most fertile imagina-
tion and the most mutable caprice have created the fash-
jons of painting, as well as those of garments.”

In one part of Africa the eyelids are colored black ;
m another the nails are colored yellow or purple. In
many places the hair is dyed of various tints. Tn different
countries the teeth are stained black, red, blue, ete., and in
the Malay archipelago it is thought shameful to have
white teeth like those of a dog. Not one 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 practice was followed by the Jews of
old and by the ancient Britons. In Africa some of the
natives tattoo themselves, but it is much more common to
raise protuberances by rubbing salt into incisions made in
various parts of the body ; and these are considered by the
inhabitants of Kordofan and Darfur “to be great personal
attractions.” In the Arab countries no beauty can be
perfect until the cheeks “ or temples have been gashed.” ™

# Humboldt, Personal Narrative, Eng. translat. vol. iv. p. 5153 on
the imagination shown in painting the body, p. 522; on modifying the
form of the calf of the leg, p. 466.

38 (The Nile Tributavies, 1867; ‘The Albert N'yanza,’ 1866, voli.
p. 218

© The Complete Work of Charles Darwin Online



394 SEXUAL SELECTION: MAN. [Par IL.

In South America, as Humboldt remarks, “a mother
would be accused of culpable indifference toward her chil-
dren, if she did not employ artificial means to shape the
calf of the leg after the fashion of the country.” In the
0ld and New World the shape of the skull was formerly
modified during infancy in the most extraordinary man-
ner, as is still the case in many places, and such deformi-
ties are considered ornamental. For instance, the savages
of Colombia® deem a much flattened head an “essential
point of beauty.”

The hair is treated with especial care in various coun-
tries; it is allowed to grow to full length, so as to reach
the ground, or is combed into “a compact frizzled mop,
which is the Papuan’s pride and glory.”** In Northern
Africa “a man requires a period of from eight to ten
years to perfect his coiffure.” With other nations the
head is shaved, and in parts of South America and Africa
even the eyebrows are eradicated. The natives of the
Upper Nile knock out the four front teeth, saying that
they do not wish to resemble brutes. Further south, the
Batokas knock out the two upper incisors, which, as Liv-
ingstone * remarks, gives the face a hideous appearance,
owing to the growth of the lower jaw; but these people
think the presence of the incisors most unsightly, and on
beholding some Europeans, cried out, “ Look at the great
teeth!” The great chief Sebituani tried in vain to alter
this fashion. In various parts of Africa and in the Malay
Archipelago the natives file the incisor teeth into points
like those of a saw, or pierce them with holes, into which
they insert studs.

3 Quoted by Prichard, ‘Phys. Hist. of Mankind.’ 4th edit. vol. i
1851, p. 821.

© On the Papuans, Wallace, ¢ The Malay Archipelago,’ vol. ii. p. 445,
On the coiffure of the Africans, Sir S. Baker, ‘The Albert ‘N'yanza,’ vol.
i p. 210.

4 ¢ Travels,’ p. 633.
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As the face with us is chiefly admired for its beauty, so
with savages it is the chief seat of mutilation. In all
quarters of the world, the septum, and more rarely the
wings of the nose are pierced, with rings, sticks, feathers,
and other ornaments, inserted into the holes. The ears
are everywhere pierced and 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 and
in Africa either the upper or lower lip is pierced; and
with the Botocudos the hole in the lower lip is so large
that a disk of wood four inches in diameter is placed in it.
Mantegazza gives a curious account of the shame felt by a
South American native, and of the ridicule which he ex-
cited, when he sold his tembeta—the large colored piece
of wood which is passed through the hole. In Central
Adrica the women perforate the lower lip and wear a crys-
tal, which, from the movement of the tongue, has “a
wriggling motion indescribably ludicrous during conver-
sation.” The “ wife of the chief of Latooka told Sir S. Ba-
ker ** that his wife would be much improved if she would
extract her four front teeth from the lower jaw, and wear
the long pointed polished crystal in her under lip.” Far-
ther south with the Makalolo, the upper lip is perforated,
and a large metal and bamboo ring, ealled a pelelé, is worn
in the hole. “This caused the lip in one case to project
two inches beyond the tip of the nose; and when the lady
smiled the contraction of the muscles elevated it over the
eyes. Why do women wear these things?’ the venera-
ble chief, Chinsurdi, was asked. Evidently surprised at
sucha stupid question, he replied, ¢ For beauty! They are
the only beautiful things women have ; men have beards,
women have none. What kind of a person would she be

4 (The Albert N'yanza,’ 1866, vol. i p. 217.
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without the pelelé? She would not be a woman at all
with a mouth like a man, but no beard.”” **

Hardly any part of the body, which can be unnaturally
modified, has escaped. The amount of suffering thus
caused must have been wonderfully great, for many of the
operations require several years for their completion, so
that the idea of their necessity must be imperative. The
motives are various; the men paint their bodies to make
themselves appear terrible in battle; certain mutilations
are connected with religious rites; or they mark the age
of puberty, or the rank of the man, or they serve to dis-
tinguish the tribes. As with savages the same fashions
prevail for long periods,* mutilations, from whatever
cause first made, soon come to be valued as distinetive
marks. But selfadornment, vanity, and the admiration
of others, scem to be the commonest motives. In regard
to tattooing, I was told by the missionaries in New Zea~
land, that when they tried to persuade some girls to give
up the practice, they answered, “We must just have a few
lines on our lips; else when we grow old we shall be so
very ugly.” With the men of New Zealand, a most
capable judge * says, «To have fine tattooed faces was the
great ambition of the young, both to render themselves
attractive to the ladies, and conspicuous in war.” A star
tattooed on the forehead and a spot on the chin are
thought by the women in one part of Africa to be irresisti-
ble attractions.®® In most, but not all parts of the world,
the men are more highly ornamented than the women,

4 Livingstone, *British Association,’ 1860; report given in the
¢ Athengeum,’ July 17, 1860, p
4 Sir 8. Baker (ibid. vol. i. p. 210), speaking of the natives of Central
Aftica, says, “Every tribe has a distinct and unchanging fashion for
dressing the hair.” See Agassiz (* Journey in Brazil, 1868, p. 318) on
the invariability of the tattooing of the Amazonian Tndians.
4 Rev. R. Taylor, ‘ New Zealand and its Inhabitants,” 1855, p. 152
4 Mantegazza, ‘ Viaggi e Studiy p. 542.
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and often in a different manner; sometimes, though rarely,
the women are hardly at all ornamented. As the women
are made by savages to perform the greatest share of the
work, and as they are not allowed to eat the best kinds
of food, so it accords with the characteristic selfishness of
man that they should not be allowed to obtain, or to use,
the finest ornaments. Lastly, it is a remarkable fact, as
proved by the foregoing quotations, that the same fash-
ions in modifying the shape of the head, in ornamenting
the hair, in painting, tattooing, perforating the nose, lips, or
ears, in remoying or filing the teeth, etc., now prevail and
have long prevailed in the most distant quarters of the
world. It is extremely improbable that these practices
which are followed by so many distinct nations are due to
tradition from any common source. They rather indicate
the close similarity of the mind of man, to whatever race
he may belong, in the same manner as the almost univer-
sal habits of dancing, masquerading, and making rude
pictures.

Having made these preliminary remarks on the admi-
ration felt by savages for various ornaments, and for de-
formities most unsightly in our eyes, let us see how far the
men are attracted by the appearance of their women, and
what are their ideas of beauty. As I have heard it main-
tained that savages are quite indifferent about the beauty
of their women, valuing them solely as slaves, it may be
well to observe that this conclusion does not at all agree
with the care which the women take in ornamenting them-
selves, or with their vanity. Burchell” gives an amusing
account of a Bushwoman, who used so much grease, red
ochre, and shining-powder, “as would have ruined any
but a very rich husband.” She displayed also “much
vanity and too evident a consciousness of her superiority.”
41 Travels in South Africa,’ 1824, vol. i p. 414,
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Mr. Winwood Reade informs me that the negroes of the
West Coast often discuss the beauty of their women.
Some competent observers have attributed the fearfully
common practice of infanticide partly to the desire felt by
the women to retain their good looks.*  In several regions
the women wear charms and love-philters to gain the affec-
tions of the men; and Mr. Brown enumerates four plants
used for this purpose by the women of Northwestern
America."”

Hearne,” who lived many years with the American
Tndians, and who was an excellent observer, says, in speak-
ing of the women, “ Ask a northern Indian what s beauty,
and e will answer, a broad flat face, small eyes, high
cheek-bones, three or four broad black lines across each
cheek, a low forehead, a large broad chin, a clumsy hook
nose, a tawny hide, and breasts hanging down to the belt.”
Pallas, who visited the northern parts of the Chinese em-
pire, says, “Those women are preferred who have the
Mandschit form; that is to say, abroad face, high cheek-
bones, very broad noses, and enormous ears;”® and
Vogt remarks that the obliquity of the eye, which is
proper to the Chinese and Japanese, is exaggerated in
their pictures for the purpose, as it seems, of exhibiting its
beauty, as contrasted with the eye of the red-haired bar-
barians.” Tt is well known, as Huc repeatedly remarks,
that the Chinese of the interior think Europeans hideous
+with their white skins and prominent noses. The nose is.

4 See, for reforences, ¢ Gerland iber das Aussterben der Naturvdlker,”
1868, . 61, 53, 55; also Azara, ¢ Voyagss,' etc,, tom. ii. p. 116.

5 On the vegetable productions used by the Northwestern American
Tndians, * Pharmaceutical Journal,” vol. x.

5 ¢ A Journey from Prince of Wales Fort, 8vo edit. 1796, p. 89.

9 Quoted by Prichard, ‘Phys. Hist. of Mankind, 3d edit. vol. iv.
1844, p. 519; Vogt, ‘Lectures on Man, Eng. transhat. p. 120. On the
opinion of the Chinese on the Cingalese, E. Tennent, ¢ Ceylon,’ vol. ii.
1859, p. 107.
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far from being too prominent, according to our ideas, in
the natives of Ceylon; yet «the Chinese in the seventh

_ century, accustomed to the flat features of the Mogul
races, were surprised at the prominent noses of the Cinga-
lese; and Thsang deseribed them as having ¢ the beak of
a bird, with the body of a man.’”

Finlayson, after minutely deseribing the people  of
Cochin-China, says that their rounded heads and faces are
their chief characteristics ; and he adds,  The roundness of
the whole countenance is more striking in the women, who
are reckoned beautiful in proportion as they display this
form of face.” The Siamese have small noses with diver-
gent nostrils, a wide mouth, rather thick lips, a remarkably
large face, with very high and broad cheek-bones, It is,
therefore, not wonderful that “beauty, according to our
notion, is a stranger to them.  Yet they consider their own
females to be much more beautiful than those of Eu-
rope.” **

Tt is well known that with many Hottentot women the
posterior part of the body projects in a wonderful manner ;
they are steatopygous; and Sir Andrew Smith is certain
that this peculiarity is greatly admired by the men.”* He
once saw a woman who was considered a beauty, and she
was so immensely developed behind, that when seated on
Jevel ground she could not rise, and had to push herself
along until she came to a slope. Some of the women in
various negro tribes are similarly characterized; and, ac-
cording to Burton, the Somal men “are said to choose
their wives by ranging them in a line, and by picking her

% Prichard, as taken from Crawfurd and Finlayson, ‘Phys. Hist. of
Mankind, vol. iv. pp. 534, 535.

% «Idem illustrissimus viator dixit mihi pracinctorium vel tabula
fiemin, quod mobis teterrimum est, quondam permagno wstimari ab
hominibus in hac gente. Nunc res mutata est, et censet talem confor-
mationem minime optandam est.”
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out who projects farthest @ tergo. Nothing can be more
hateful to a negro than the opposite form.” **

With respect to color, the negroes rallied Mungo Park
on the whiteness of his skin and the prominence of his nose,
both of which they considered as * unsightly and unnat-
ural conformations.” He in return praised the glossy jet
of their skins and the lovely depression of their noses;
this they said was “ honey-mouth,” nevertheless they gave
him food. The African Moors, also, “ knitted their brows
and seemed to shudder ” at the whiteness of his skin. On
the eastern coast, the negro boys, when they saw Burton,
cried out, “Look at the white man! does he not look like
a white ape?” On the western coast, as Mr. Winwood
Reade informs me, the negroes admire a very black skin
more than one of a lighter tint. But their horror of white-
ness may be partly attributed, according to this same
traveller, to the belief held by most negroes that demons
and spirits are white.

The Banyai of the more southern part of the continent
are negroes, but “a great many of themare of a light coffee-
and-milk color, and, indeed, this color is considered hand-
some throughout the whole country;” so that here we
have a different standard of taste. 'With the Kaffres, who
differ much from negroes, “ the skin, except among the
tribes near Delagoa Bay, is not usually black, the prevail-
ing color being a mixture of black and red, the most com-
mon shade being chocolate. Dark complexions, as being
most common, are maturally held in the highest esteem.
To be told that he is light-colored, or like a white man,
would be deemed a very poor compliment by a Kaffre. I
have heard of one unfortunate man who was so very fair
that no girl would marry him.” One of the titles of the

5 ¢The Anthropological Review,’ Nov. 1864, p. 237. For additional
references, see Waitz, *Introduct. to Anthropology,’ Eng, translat. 1863,
vol. i. p. 105.
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Zulu king is, “You who are black.”* Mr. Galton, in
speaking to me about the natives of Southern Africa, re-
marked that their ideas of beauty seem very different from
ours; for in one tribe two slim, slight, and pretty girls were
not admired by the natives.

Turning to other quarters of the world: in Java, a
yellow, not a white girl, is considered, according to Ma-~
dame Pfeiffer, a beauty. A man of Cochin-China “spoke
with contempt of the wife of the English ambassador, that
she had white teeth like a dog; and a rosy color like that
of potato-flowers.” We have seen that the Chinese dislike
our white skin, and that the North Americans admire “a
tawny hide.” In South America, the Yura-caras, who in-
habit the wooded, damp slopes of the eastern Cordillera,
are remarkably pale-colored, as their name in their own
Janguage expresses; nevertheless, they consider European
women as very inferior to their own.*

In several of the tribes of North America the hair on
the head grows to a wonderful length; and Catlin gives a
curious proof how much this is esteemed, for the chief of
the Crows was elected to this office from having the longest
hair of any man in the tribe, namely ten feet and seven
inches. The Aymaras and Quichuas of South America
likewise have very long hair; and this, as Mr. D. Forbes
informs me, is so much valued for the sake of beauty, that
cutting it off was the severest punishment which he could
inflict on them. In both halves of the continent the na-

% ¢Mungo Park’s Travels in Africa,’ 4to, 1816, pp. 53, 131. Burton’s
statement is quoted by Schaaffhausen,  Archiv fir Anthropolog.’ 1866,
s 163. On the Banyai, Livingstone, ‘Travels’ p. 64 On the Kafirs,
the Rev. J. Shooter, ¢ The Kafirs of Natal and the Zulu Country,’ 1857,

.1
 For the Javanese and Cochin- Chinese, see Waitz, ¢ Introduct. to
Anthropology,’ Eng. translat. vol i p. 805. On the Yura-caras, A.
@0tligny, as quoted in Pritehard, ‘ Phys. Hist. of Mankind," vol. v. 8d
edit. p. 476,
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tives 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 considered
Dby the North American Indians “as very vulgar,” and
every hair is carefully eradicated. This practice prevails
throughout the American Continent from Vancouver’s Isl-
and in the north to Tierra del Fuego in the south. When
York Minster, a Fuegian on board the “ Beagle ” was taken
back to his country, the natives told him he ought to pull
out the few short hairs on hisface. They also threatened
a young missionary, who was left for a time with them,
to strip him naked, and pluck the hairs from his face and
Dody, yet he was far from a hairy man. This fashion is
carried to such an extreme that the Indians of Paraguay
eradicate their eyebrows and eyelashes, saying that they
do not wish to be like horses.®”

Tt is remarkable that throughout the world the races
which are almost completely destitute of a beard dislike
hairs on the face and body, and take pains to eradicate
them. The Calmucks are beardless, and they are well
known, like the Americans, to pluck out all straggling
hairs; and so it is with the Polynesians, some of the
Malays, and the Siamese. Mr. Veitch states that the
Japanese ladies  all objected to our whiskers, considering
them very ugly, and told us to cut them off, and be like
Japanese men.” The New-Zealanders are beardless; they
carefully pluck out the hairs on the face, and have a
saying that “there is no woman for a hairy man.

1 North American Indians,’ by G. Catlin, 3d. cdit. 1842, vol. i. p. 495
vol. ii. p. 227. On the matives of Vancouver Island, see Sproat. ‘Scenes
and Studies of Savage Life,’ 1868, p. 25. On the Indians of Paraguay,
Azara, ¢ Voyages,” tom. ii. p. 105.

58 On the Siamese, Pritchard, ibid. vol. iv. p. 533. On the Japanese,
Veiteh in‘ Gardeners’ Chronicle,’ 1860, p. 1104, On the New-Zealanders,
Mantegazza, ¢ Viaggi ¢ Studi,’ 1867, p. 526. For the other nations men-
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On the other hand, bearded races admire and greatly
value their beards; among the Anglo-Saxons every part
of the body, according to their laws, had a recognized
value; “the loss of the beard being estimated. at twenty
shillings, while the breaking of a thigh was fixed at only
twelve.” ® In the East, men swear solemnly by their
beards. We have seen that Chinsurdi, the chief of the
Malkalolo in Africa, evidently thought that beards were a
great ornament., With the Fijians in the Pacific the
beard is “ profuse and bushy, and is his greatest pride;”
while the inhabitants of the adjacent archipelagoes of
Tonga and Samoa are “beardless, and abhor a rough
chin.” In one island alone of the Ellice group “the men
are heavily bearded, and not a little proud thereof.”

‘We thus see how widely the different races of man
differ in their taste for the beautiful. In every nation
sufficiently advanced to have made effigies of their gods
or of their deified rulers, the sculptors no doubt have en-
deavored to express their highest ideal of beauty and
grandeur.”  Under this point of view it is well to com-
pare in our mind the Jupiter or Apollo of the Greeks with
the Bgyptian or Assyrian statues; and these with the
hideous bassreliefs on the ruined buildings of Central
America.

T have met with very few statements opposed to the
above conclusion. Mr. Winwood Reade, however, who
has had ample opportunities for observation, not only
with the negroes of the West Coast of Africa, but with
tioned, see references in Lawrence, ¢ Lectures on Physiology,’ ete. 1822,
. 272,

H  Lubhock, ‘ Origin of Civilization,’ 1870, p. 821.

© Dr. Barnard Davis quotes Mr. Pritchard and others for these facts
in regard to the Polynesians, in ¢Anthropological Review,’ April, 1870,
pp. 185, 191

1 Ch. Comte has remarks to this effect in his ¢ Traité de Législation,”
3d. edit. 1837, p. 136.
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those of the interior who have mever associated with
Europeans, is convinced that their ideas of beauty are on
the whole the same as ours. He has repeatedly found that
he agreed with negroes in their estimation of the beauty
of the native girls; and that their appreciation of the
beauty of European women corresponded with ours.
They admire long hair, and use artificial means to make
it appear abundant; they admire also a beard, though
themselves very scantily provided. Mr. Reade feels
doubtful what kind of nose is most appreciated: a girl
has been heard to say, “I do not want to marry him, he
has got no nose;” and this shows that a very flat nose is
not an object of admiration. We should, however, bear
in mind that the depressed and very broad noses and pro-
jecting jaws of the negroes of the West Coast are excep-
tional types with the inhabitants of Africa. Notwith-
standing the foregoing statements, Mr. Reade does not
think it probable that negroes would ever prefer the
“most beautiful European woman, on the mere grounds
of physical admiration, to a good-looking negress.” **

The truth of the principle, long ago insisted on by
Humboldt,” that man admires and often tries to exagger-
ate whatever characters Nature may have given him, is
shown in many ways. The practice of beardless races

# The Fuegians, as I have been informed by a missionary who long
resided with them, consider European women as extremely beautiful;
but from what we have seen of the judgment of the other aborigines of
America, T cannot but think that this must be a mistake, unless indeed
the statement refers to the few Fuegians who have lived for some time
with Europeans, and who must consider us as superior beings. 1 should
2dd that a most experienced chserver, Captain Burton, helieves that a
woman whom we consider beautiful is admired throughout the world,
¢ Anthropologieal Review, March, 1864, p. 245.

62  Personal Narrative,’ Eng. translat. vol iv. p. 518, and elsewhere.
Mantegazza, in his * Viaggi e Studi, 1867, strongly insists on this same
principle.
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extirpating every trace of a beard, and generally all the
hairs on the body, offers one illustration. The skull has
been greatly modified during ancient and modern times
by many nations; and there can be little doubt that this
has been practised, especially in North and South Amer-
ica, in order to exaggerate some natural and admired pe-
culiarity. Many American Indians are known to admire
a head flattened to such an extreme degree as to appear
to us like that of an idiot. The natives on the mnorth-
western coast compress the head into a pointed cone;
and it is their constant practice to gather the hair into a
knot on the top of Lhe head, for the sake, as Dr. Wilson
remarks, “of i the )t ion of the
favorite conoid form.” The mhabltants of Arakhan “ad-
mire a broad, smooth forehead, and in order to produce it
they fasten a plate of lead on the heads of the new-born
children.” On the other hand, “a broad, well-rounded
occiput is considered a great beauty” by the natives of

As with the skull, so with the nose; the ancient Huns
during the age of Attila were accustomed to flatten the
noses of their infants with 'b:mdag(,s “for the sake of ex-

ing a natural . With the Tahitians,
to be called long-nose is considered as an insult, and they
compress the noses and foreheads of their children for the
sake of beauty. So it is with the Malays of Sumatra, the
Hottentots, certain Negroes, and the natives of Brazil.*

6 On the skulls of the American tribes, see Nott and Gliddon, ¢ Types
of Mankind,’ 1854, p. 440; Pritchard, ‘Phys. Hist. of Mankind,’ vol. i
edit. p. 321; on the'matives of Arakhan, ibid. vol. iv. p. 537. Wilson,
¢ Physical Ethnology,’ Smithsonian Institution, 1863, p. 288; on the
Fijians, p. 290. Sir J. Lubbock (‘ Prehistoric Times,’ 2d edit. 1869, p.
506) gives an excellent résumé on this subject.

# On the Huns, Godron, ‘De PEspdce;’ tom. ii. 1859, p. 300, On the
Tahitians, Waitz, ¢ Anthropolog.’ Eng. translat, vol. i. p. 305. Marsden,
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The Chinese have by nature unusually small feet;*
and it is well known that the women of the upper classes
distort their feet to make them still smaller. Lastly, Hum-
boldt thinks that the American Indians prefer coloring
their bodies with red paint in order to exaggerate their
natural tint; and until recently European women added
to their naturally bright colors by rouge and white cos-
metics; but I doubt whether many barbarous nations
have had any such intention in painting themselves.

In the fashions of our own dress we see exactly the
same principle and the same desire to carry every point,
to an extreme; we exhibit, also, the same spirit of emula-
tion. But the fashions of savages are far more permanent,
than ours; and whenever their bodies are artificially mod-
ified this is necessarily the case. The Arab women of
the Upper Nile occupy about three days in dressing their
hair; they never imitate other tribes, “but simply vie
with cach other in the superlativeness of their own style.”
Dr. Wilson, in speaking of the compressed skulls of vari-
ous American races, adds, “Such usages are among the
least eradicable, and long survive the shock of revolu-
tions that change dynasties and effice more important
national peculiarities.” The same principle comes large-
ly into play in the art of selection; and we can thus un-
derstand, as T have elsewhere explained,” the wonderfal
development of all the races of animals and plants which
are kept merely for ornament. Fanciers always wish each
character to be somewhat increased; they do not admire
quoted by Pritchard, ¢ Phys. Hist. of Mankind,’ 34 edit. vol. v. p. 67.
Lawrence, ‘ Lectures on Physiology,’ p. 337.

6 This fact was ascertained in the Reise der Novara: Anthropolog.
Theil,” Dr. Weisbach, 1867, . 265.

@ ¢ Smithsonian Institution,’ 1863, p. 289. On the fashions of Arab
women, Sir 8. Baker, ¢ The Nile Tributaries,’ 1867, p. 121.

6 ¢The Variation of Animals and Plants under Domestication,’ vol. i
p. 214 ; vol. ii. p. 240.
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2 medium standard ; they certainly do not desire any great
and abrupt change in the character of their breeds; they
admire solely what they are accustomed to behold but
they ardently desire to see each characteri ic feature a
little more developed.

No doubt the perceptive powers of man and the lower
animals are so constituted that brilliant colors and certain
forms, as well as harmonious and rhythmical sounds, give
pleasure and are called beautiful; but why this should be
50, we know no more than why certain bodily sensations
are agreeable and others disagreeable. It is certainly not
true that there is in the mind of man any universal stand-
ard of beauty with respect to the human body. It is, how-
ever, possible that certain tastes may in the course of time
become inherited, though I know of no evidence in favor
of this belief; and if so, each race would possess its own
innate ideal standard of beauty. It has been argued ™
that ugliness consists in an approach to the structure of
the lower animals, and this no doubt is true with the more
civilized nations, in which intellect is highly appreciated ;
but a nose twice as prominent, or eyes twice as large as
usual would not be an approach in structure to any of the
lower animals, and yet would be utterly hideous. The
men of each race prefer what they are accustomed to be-
hold ; they cannot endure any great change ; but they like
variety, and admire each characteristic point carried to a
moderate extreme,” DMen accustomed to a nearly oval
face, to straight and regular features, and to bright colors,
admire, as we Europeans know, these points when strongly
developed.  On the other hand, men accustomed to a
broad face, with high cheek-bones, a depressed nose, and

 Schaaffhausen, ¢ Archiv fiir Anthropologie,’ 1866, s. 164.

" Mr, Bain has collected ( Mental and Moral Science,’ 1868, pp. 304—
814) about a dozen more or less different theories of the idea of beauty;
but none are quite the same with that bere given.
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a black skin, admire these points strongly developed. No
doubt characters of all kinds may easily be too much de-
veloped for beauty. Hence a perfect beauty, which im-
plies many characters modified in a particular manner, will
in every race be a prodigy. As the great anatomist Bi-
chat long ago said, if every one were cast in the same
mould, there would be no such thing as beauty. If all
our women were to become as beautiful as the Venus de
Medici, we should for a time be charme but we should
soon wish for variety; and as soon as we had obtained
variety, we should wish to see certain characters in our
women a little exaggerated beyond the then existing coms
mon standard.
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CHAPTER XX.
SecoNpaRY SpxvAL Cmaracters oF Max—continued.

On the Effects of the Continued Selection of Women. according to a
Different Standard of Beauty in each Race.—On the Causes which
interfere with Sexual Selection in Civilized and Savage Nations.—
Conditions favorable to Sexual Seleetion during Primeval Times.—On
the Manner of Action of Sexual Selection with Mankind.—On the
‘Women in Savage Tribes having some Power to choose their Hu
bands.—Absence of Hair on the Body, and Development of the Be:
—Color of the Skin.—Summary.

»

‘Wz have seen in the last chapter that with all barbar-
ous races ornaments, dress, and external appearance, are
highly valued ; and that the men judge of the beauty of
their women by widely-different standards. We must
next inquire whether this preference and the consequent
selection during many generations of those women, which
appear to the men of each race the most attractive, has
altered the character either of the females alone or of both
sexes.  With mammals the general rule appears to be that
characters of all kinds are inherited equally by the males
and females ; we might therefore expect that with man-
kind any characters gained through sexual selection by
the females would commonly be transferred to the off-
spring of both sexes. If any change has thus been ef-
fected it is almost certain that the different races will have
been differently modified, as each has its own standard of
beauty.

With mankind, especially with sav

ges, many causes

© The Complete Work of Charles Darwin Online



340 SEXUAL SELECTION: MAN. [Parr IL.

interfere with the action of sexual selection as far as the
bodily frame is concerned. ~Civilized men are largely at-
tracted by the mental charms of women, by their wealth,
and especially by their gocial position; for men rarely
marry into a much lower rank of life. The men who sue-
ceed in obtaining the more beautiful women, will not have
4 better chance of leaving a long line of descendants than
other men with plainer wives, with the exception of the
few who hequeath their fortunes according to primogeni-
ture.  With respect to the opposite form of selection,
namely, of the more attractive men by the women, al-
though in civilized nations women have free or almost
free choice, which is not the case with barbarous rades,
yet their choice is largely influenced by the social positi
and wealth of the men; and the success of the latter in
life largely depends on their intellectual powers and energy,
or on the fruits of these same powers in their forefathers.

There is, however, reason to believe that sexual se-
lection has effected something in certain civilized and.
semi-civilized nations. Many persons are convinced, as it
appears to me with justice, that the members of our aris-
tocracy, including under this term all wealthy families in
which primogeniture has long prevailed, from having
chosen during many generations from all classes the more
beautiful women as their wives, have become handsomer,
according to the European standard of beauty, than the
middle classes; yet the middle classes are placed under
equally favorable conditions of life for the perfect devel-
opment of the body. Cook remarks that the superiority
in personal appearance “which is observable 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 deseribing the Persians,
says their “blood is now highly refined by frequent inter
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mixtures with the Georgians and Circassians, two nations
which surpass all the world in personal beauty. There is
hardly a man of rank in Persia who is not born of a Geor-
gian or Circassian mother.” He adds that they inherit
their beauty, “not from their ancestors, for without the
above mixture, the men of rank in Persia, who are de-
scendants of the Tartars, would be extremely ugly.”*
Here is a more curious case : the priestesses 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 makes
this statement, says that the women of San-Giuliano are
famous at the present day as the most beautiful in the
island, and are sought by artists as models. But it is ob-
vious that the evidence in the above cases is doubtful.
The following case, though relating to savages, is well
worth giving from its curiosity. Mr. Winwood Reade
informs me that the Jollofs, a tribe of negroes on the
west coast of Africa, ¢ are remarkable for their uniformly
fine appearance.” A friend of his asked one of these men,
“Tow is it that every one whom I meet is so fine-looking,
not only your men, but your women?” The Jollof an-
swered, “It is very easily explained : it has always been
our custom to pick out our worse-looking slaves and to
sell them.” It need hardly be added that with all sav-
ages 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 elimina-
tion of the ugly women, is not o surprising as it may at
first appear; for I have elsewhere shown that negroes

1 These quotations are taken'from Lawrence (‘ Lectures on Physiol-
ogy. etc. 1822, p. 893), who attributes the beauty of the upper classes in
England to the men having long sclected the more beantiful women.

3  Anthropalogie,” *Revue des Cours Scientifiques,’ Oct. 1868, p.
21,
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fully appreciate the importance of selection in the breed-
ing of their domestic animals,® and I could give from Mr.
Reade additional evidence on this head.

On the Causes which prevent or check the Action of
Seaual Selection with Savages—The chief causes are,
firstly, so-called communal marriages or promiscuous in-
tercourse; secondly, infanticide, especially of female in-
fants ; thirdly, early betrothals; and lastly, the low esti-
mation in which women are held, as mere slaves. These
four points must be considered in some detail.

Tt is obvious that as long as the pairing of man, or of
any other animal, is left to chance, with no choice exerted
by cither sex, there can be no sexual selection; and no
effect will he produced on the offspring by certain indi-
viduals having had an advantage over others in their
courtship. Now it is asserted that there exist at the pres-
ent day tribes which practise what Sir J. Lubbock by
courtesy calls communal marriages ; that is, all the men
and women in the tribe are husbands and wives to each
other. The licentiousness of many savages is no doubt
astonishingly great, but it seems to me that more evi-
dence is requisite before we fully admit that their existing
intercourse is absolutely promiscuous. Nevertheless all
those who have most closely studied the subject,* and

3 ¢The Variation of Animals and Plants under Domestication,’ vol. i.
p. 207

4 Sir 7. Lubbock, ¢ The Origin of Civilization,’ 1870, chap. iii. espe-
cially pp. 60-67. Mr. McLennan, in his extremely valuable work on
< Primitive Marriage, 1865, p. 163, speaks of the union of the sexes “in
{he carliest times as loose, transitory, and in some degree promiscuous.”
Mr. McLennan and Sir J. Lubbock have collected much evidence on the
extreme Ticentiousness of savages at the present time. Mr. L. H. Mor-
gan, in his interesting memoir on the classificatbry system of relationship
(Proc. American Acad. of Sciences, vol. vii. Feb. 1868, p. 475) con-
cludes that polygamy and all forms of marriage during primeval times

© The Complete Work of Charles Darwin Online



Cmar. XX ] INTERFERING CAUSES. 343

whose judgment is worth much more than mine, believe
that communal marriage was the original and universal
form throughout the world, including the intermarriage
of brothers and sisters. The indirect evidence in favor
of this belief is extremely strong, and rests chiefly on the
terms of relationship which are employed between the
members of the same tribe, implying a connection with
the tribe alone, and not with either parent. But the sub-
ject is' too large and complex for even an abstract to be
here given, and I will confine myself to a few remarks.
Tt is evident in the case of communal marriages, or where
the marriage-tie is very loose, that the relationship of the
child to its father cannot be known. But it scems almost
incredible that the relationship of the child to its mother
should ever have been completely ignored, especially as
the women in most sayage tribes nurse their infants for a
long time. Accordingly in many cases the lines of de-
scent are traced through the mother alone, to the exclusion
of the father. But in many other cases the terms em®
ployed express a connection with the tribe alone, to the
exclusion even of the mother. It seems possible that the
connection between the related members of the same bar-
Darous tribe, exposed to all sorts of danger, might be so
much more important, owing to the need of mutual pro-
tection and aid, than that between the mother and her
child, as to lead to the sole use of terms expressive of the
former relationships; but Mr. Morgan is convinced that
this view of the case is by no means sufficient.

The terms of relationship used in different parts of the
world may be divided, according to the author j
quoted, info two great classes, the classificatory and de-
seriptive—the latter being employed by us. It is tle

were essentially unknown. Tt appears, also, from Sir J. Lubbock’s work,
that Bachofen likewise believes that communal intercourse originally
prevailed.
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classificatory system which so strongly leads to the belief
that communal and other extremely loose forms of mar-
iage were originally universal. But, as far as I can see,
is no necessity on this ground for believing in abso-
lutely promiscuous intercourse. Men and women, like
many of the lower animals, might formerly have entered
into strict though temporary unions for each birth, and in
this case mearly as much confusion would have arisen in
the terms of relationship as in the case of promiseuous in-
tercourse. As far as sexual selection is concerned, all that
is required is that choice should be exerted before the par-
ents unite, and it signifies little whether the unions last
for life or only for a season.

Besides the evidence derived from the terms of rela-
tionship, other lines of reasoning indicate the former wide
prevalence of communal marriage. Sir J. Lubbock in-
geniously accounts® for the strange and widely-extended
habit of exogamy—that is, the men of one tribe always
*taking wives from a distinct tribe—by communism hav-
ing been the original form of marriage; so that a man
never obtained a wife for himself unless he captured her
from a neighboring and hostile tribe, and then she would
naturally have become his sole and valuable property.
Thus the practice of capturing wives might have arisen;
and from the honor so gained might ultimately have be-
come the universal habit. We can also, according to Sir
J. Lubbock,” thus understand “the necessity of expiation
for marriage as an infringement of tribal rites, since, ac-
cording to old ideas, a man had no right to appropriate to
himself that which belonged to the whole tribe.” Sir J.
Lubbock further gives a most curious body of facts show-
ing that in old times high honor was bestowed on women
who were utterly licentious; and this, as he explains, is

& Address to British Association On the Social and Religious Condi-
tion of the Lower Races of Man,’ 1870, p. 20.
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intelligible, if we admit that promiscuous intercourse was
the aboriginal and therefore long-revered custom of the
tribe.”

Although the manner of development of the marriage-
tie is an obscure subject, as we may infer from the diver-
gent opinions on several points between the three authors
who have studied it most closely, namely, Mr. Morgan,
Mr. McLennan, and Sir J. Lubbock, yet from the forego-
ing and several other lines of evidence it seems certain
that the habit of marriage has been gradually developed,
and that almost promiscuous intercourse was once ex-
tremely common throughout the world. Nevertheless,
from the analogy of the lower animals, more particularly
of those which come nearest to man in the series, I cannot
believe that this habit prevailed at an extremely remote
period, when man had hardly attained to his present rank
in the zoological scale. Man, as I have attempted to
show, is certainly descended from some ape-like creature.
‘With the existing Quadrumana, as far as their habits are
known, the males of some species are monogamous, but
live during only a part of the year withe the females, as
seems to be the case with the Orang. Several kinds, as
some of the Indian and American monkeys, are strictly
monogamous, and associate all the year round with their
wives. Others are polygamous, as the Gorilla and sev-
eral American species, and each family lives separate.
Even when this occurs, the families inhabiting the same
district are probably to a certain extent social: the Chim-
panzee, for instance, is occasionally met with in large
bands. Again, other species are polygamous, but several
males, each with their own females, live associated in a

8 <Origin of Civilization, 1870, p. 86. In the several works above
quoted there will be found copious evidence on relationship through the
females alone, or with the tribe alone.
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body, as with several species of Baboons.” We may in-
deed conclude from what we know of the jealousy of all
male quadrupeds, armed, as many of them are, with spe-
cial wedpons for battling with their rivals, that promis-
cuous intercourse in a state of nature is extremely improb-
able. The pairing may not last for life, but only for each
Dbirth; yet if the males which are the strongest and best
able to defend or otherwise assist their females and young
offspring, were to select the more attractive females, this
would suffice for the work of sexual selection.

Therefore, if we look far enough back in the stream of
time, it is extremely improbable that primeval men and
women lived promiscuously together. Judging from the
social habits of man as he now exists, and from most sav-

ges being polygamists, the most probable view is that
primeval man aboriginally lived in small communities,
cach with as many wives as he could support and abtain,
whom he would have jealously guarded against all other
men. Or he may have lived with several wives by him-
self, like the Gorilla; for all the natives “ agree that but
one adult male #s seen in a band ; when the young male
grows up, a contest takes place for mastery, and the
strongest, by killing and driving out the others, estab-
lishes himself as the head of the community.”® The
younger males, being thus expelled and wandering about,
would, when at last successful in finding a partner, pre-
vent too close interbreeding within the limits of the same
family.

7 Brehm (Tllust. Thierleben,’ B. i p. 77) says Cynocephalus hama-
dryas lives in great troops containing twice as many adult females as
adult males. See Rengger on American polygamous species, and Owen
(¢ Amat. of Vertebrates,’ vol. iii. p. 746) on American monogamous spe-
cies. Other references might be added.

& Dr. Savage, in ‘Boston Journal of Nat. Hist. vol. v. 1845-"47, p.
423,
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Although savages are now estremely licentious, and
although communal marriages may formerly have largely
prevailed, yet many tribes practise some form of mar-
riage, but of a far more lax nature than with civilized
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 the Veddahs of Ceylon: they have a saying, accord-
ing to Sir J. Lubbock,? “ that death alone can separate hu
band and wife.” An intelligent Kandyan chief, of course
a polygamist, “was perfectly scandalized at the utter
barbarism of living with only one wife, and never parting
until separated by death.” It was, he said, just like the
Wanderoo monkeys.” Whether savages who now enter
into some form of marriage, either polygamous or monog-
amous, have retained this habit from primeval times, or
whether they have returned to some form of mare
S o e i G T S
I will not pretend to conjecture.

Tinfanticide.—This practice is now very common
throughout the world, and there is reason to believe that
it prevailed much more extensively during former times.”
Barbarians find it difficult to support themselves and their
children, and it is a simple plan to kill their infants. In
South America some tribes, as Azara states, formerly de-
stroyed so many infants of both sexes, that they were on
the point of extinction. In the Polynesian Islands wom-
en 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 at least one. Wherever infanticide

? ¢ Prehistoric Times,’ 1869, p. 424,

10 Mr. McLennan, ¢ Primitive Marriage,” 1865, See especially on ex-
ogamy and infanticide, pp. 130, 138, 165.
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prevails the struggle for existence will be in so far less
severe, and all the members of the tribe will have an al-
most equally good chance of rearing their few surviving
children. In most cases a larger number of female than
of male infants are destroyed, for it is obvious that the
Jatter are of most value to 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 esti-
mation st on them and their happier fate, when few in
number, are assigned by the women themselves, and by
various observers, as additional motives for infanticide.
In Australia, where female infanticide is still common, Sir
G. Grey estimated the proportion of native women to
men as one to three; but others say as two to three. In
a village on the eastern frontier of India, Colonel Maccul-
Joch found not a single female child.™

When, owing to female infanticide, the women of a
tribe are few in number, the habit of capturing wives
from neighboring tribes would maturally arise. Sir J.
TLubbock, however, as we have seen, attributes the prac-
tice, 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 com-
munities being very small, in which case, marriageable
women would often be deficient. That the habit of cap-
ture was most extensively practised during former times,
even by the ancestors of civilized nations, is clearly shown
by the preservation of many curious customs and cere-
monies, of which Mr. McLennan has given a most inter-

11 Dr. Garland (‘Ueber das Aussterben der Naturvilker,' 1868) has
collected much information on infanticide, see especially s. 27, 51, 64.
2 ( Voyages,' etc., tom. ii. pp. 94, 116) enters in detail on the wo-
tives. Sce also McLennan (ibid. p. 139) for cases in India.
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esting account. In our own marriages the best man”
scems originally to have been the chief abettor of the
bridegroom in the act of capture. Now, as long as men
habitually procured their wives through violence and
craft, it is not probable that they would have selected the
more attractive women; they would have been too glad
to have seized on any woman. But as soon ds the prac-
tice of procuring wives from a distinct tribe was effected
through barter, as now occurs in many places, the more
attractive women would generally have been purchased.
The incessant crossing, however, between tribe and tribe,
which necessarily follows from any form of this habié
would have tended to keep all the people inhabiting the
same country nearly uniform in character; and this would
have greatly interfered with the power of sexual selection
in differentiating the tribes.

The scarcity of women, consequent on female infanti-
cide, leads also to another practice, namely, polyandry,
which is still common in several parts of the world, and
which formerly, as Mr. McLennan believes, prevailed al-
most universally; but this latter conclusion is doubted by
Mr. Morgan and Sir J. Lubbock.” Whenever two or
more men are compelled to marry one woman, it is certain
that all the women of the tribe will get married, and
there will be no selection by the men of the more attrac-
tive women. But, under these circumstances, the women
no doubt will have the power of choice, and will prefer
the more attractive men. Aszara, for instance, describes
how carefully a Guana woman bargains for all sorts of
privileges before accepting some one or more husbands ;
and the men in consequence take unusual care of their

12 Primitive Marriage, p. 208 Sir J. Iubbock, ¢ Origin of Civiliza
Lon,! p. 100, See also Mr. Morgan, loc. cit,, on former prevalence of
polyandry.

© The Complete Work of Charles Darwin Online



350 * SEXUAL SELECTION: MAN. [Parr IT.

personal appearance.”® The very ugly men would perhaps
altogether fail in getting a wife, or get one later in life,
but the handsomer men, although the most successful in
obtaining wives, would not, as far as we can see, leave
more offpring to inherit their beauty than the less hand-
some hushands of the same women.

Farly Betrothals and Slavery of Women. —With many
savages it is the custom to betroth the females while mere
infants ; and this would effectually prevent preference be-
ing ex “ted, on cither side, according to personal appear-
ance. DBut it would not prevent the more attractive
women from being afterward stolen or taken by force
from their husbands by the more powerful men; and this
often happens in Australia, America, and other parts of
the world. The same consequences with reference to
sexual selection would to a certain extent follow when
women are valued almost exclusively as slaves or heasts
of burden, as is the case with most savages. The men,
Towever, at all times would prefer the HondRoment Ao
aceording to their standard of beauty.

We thus see that several customs prevail with savages
which would greatly interfere with, or completely stop,
the action of sexual selection. On the other hand, the
conditions of life to which savages are exposed, and some
of their habits, are favorable to natural selection 5 and
this always comes into play together with sexual selec-
tion. Savages are known to suffer severely from recur-
rent famines ; they do not increase their food by artificial
means; they rarely refrain from marriage,* and generally

13 ¢ Voyages, ete., tom. ii. pp. 92~
14 Burehell says (¢ Travels in South " Afvica, vol. ii. 1824, p. 58), that
among the wild nations of Southern Africa, neither men nor women ever
pass their lives in a state of celibacy. Azara (*Voyages dans 'Amérique
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marry young. Consequently they must be subjected to
occasional hard struggles for existence, and the favored
individuals will alone survive.

Turning to primeval times when men had only doubt-
fully attained the rank of manhood, they would probably
have lived, as already stated, either as polygamists or
temporarily as monogamists, Their intercourse, judging
from analogy, would not then have been promiscuous.
They would, no doubt, have defended their females to the
best of their power from enemies of all kinds, and would
probably have hunted for their subsistence, as well as for
that of their offspring. The most powerful and able
males would have succeeded best in the struggle for life
and in obtaining attractive females. At this carly period
the progenitors of man, from having only feeble powers
of reason, would not have looked forward to distant con-
tingencies. They would have been governed more by
their instincts and even less by their reason than are
savages at the present day. They would not at that
period have partially lost one of the strongest of all in-
stincts, common to all the lower animals, namely, the love
of their young offipring; and consequently they would
not have practised infanticide. There would have been
no artificial searcity of women, and polyandry would not
have been followed ; there would have been no early be-
trothals ; women would not have been valued as mere
slaves ; both sexes, if the females as well as the males
were permitted to exert any choice, would have chosen
their partners, not for mental charms, or property, or
social position, but almost solely from external appear-
ance. All the adults would have married or paired, and
all the offspring, as far as that was possible, would have
been reared; so that the struggle for existence would

Merid.” tom. ii. 1809, p. 21) malkes precisely the same remark in regard
to the wild Indians of South America.

© The Complete Work of Charles Darwin Online



352 % SEXUAL SELECTION : MAN. [Paxe IL

have been periodically severe to an extreme degree.
Thus during these primordial times all the conditions for
sexual selection would have been much more favorable
than at a later period, when man had advanced in his
intellectual powers, but had retrograded in his instinets.
Therefore, whatever i sexual selection may have
had in producing the differences between the racgs of
man, and between man and the higher Quadrumana, this
influence would have been much more powerful at a very
remote period than at the present day.

On the Manner of Action of Sexual Selection with
Manlkind.—With primeval men under the favorable con-
ditions just stated, and with those savages who at the
present time enter into any ma iage-tie (but subject to
greater or less interference according as the habits of
female infanticide, early betrothals, efc., are more or less
practised), sexual selection will probably have acted in
the following manner: The strongest and most vigorous
men—those who could best defend and hunt for their
families, and during later times the chiefs or head-men—
those who were provided with the best weapons and who
possessed the most property, such as a larger number of
dogs or other animals, would have succeeded in rearing a
greater average number of offspring, than would the
weaker, poorer, and lower members of the same tribes.
There can, also, be no doubs that such men would gener-
ally have been able to select the more attractive women.
At present the chiefs of nearly every tribe throughout
the world succeed in obtaining more than one wife. Un-
il recently, as I hear from Mr. Mantell, almost every girl
in New Zealand, who was pretty, or promised to be
pretty, was tapu to some chief. With the Kaflres, as Mr.
C. Hamilton states,”  the chicfs generally have the pick

15 ¢ Anthropological Review, Jan. 1870, p. xvi.
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of the women for many miles round, and are most perse-
vering in establishing or confirming their privilege.” We
have séen that each race has its own style of beauty, and
we know that it is natural to man to admire each charac-
teristic point in his domestic animals, dress, ornaments,
and personal appearance, when carried a little beyond the
common standard. If, then, the several foregoing proposi-
tions be admitted, and T cannot see that they are doubtful,
it would be an inexplicable circumstance, if the selection
of the more attractive women by the more powerful men
of each tribe, who would rear on an average a greater
number of children, did not after the lapse of many gen-
erations modify to a certain extent the character of the
tribe.

With our domestic animals, when a foreign breed is
introduced into a new country, or when a native breed is
long and carefully attended to, cither for use or ornament,
it is found after several generations to have undergone,
whenever the means of comparison exist, a greater or less
amount of change. This follows from unconscious selec-
tion during a long series of generations—that is, the pres-
ervation of the most approved individuals—without any
wish or expectation of such a result on the part of the
breeder. So, again, if two careful breeders rear during
many years animals of the same family, and do not com-
pare them together or with a common standard, the ani-
mals are found after a time to have become, to the surp
of their owners, slightly different.”® Each breeder has im-
pressed, as Von Nathusius well expresses it, the character
of his own mind—his own taste and judgment—on his
animals, What reason, then, can be assigned why similar
results should not follow from the long-continued selection
of the most admired women by those men of each tribe

16 ¢The Variation of Animals and Plants under Domestication,” vol.
i, pp. 210-217.
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who were able to rear to maturity the greater number of
children? This would be unconscious selection, for an
effect would be produced, independently of any wish or
expectation on the part of the men who preferred certain
women to others.

Let us suppose the members of a tribe, in which some
form of marriage was practised, to spread over an unoc-
cupied continent ; they would soon split up into distinct
hordes, which would be separated from each other by
various barriers, and still more effectually by the incessant
wars Detween all barbarous nations. The hordes would
thus be exposed to slightly different conditions and habits
of life, and would sooner or later come to differ in some
small degree. As soon as this occurred, each isolated
tribe would form for itself a slightly different standard of
beauty;*" and then unconscious selection would come into
action through the more powerful and leading savages
preferring certain women to others. Thus the differences
between the tribes, at first very slight, would gradually
and inevitably be jncreased to a greater and greater
degre

With animals in a state of nature, many characters
proper to the males, such as size, strength, special weapons,
courage and pugnacity, have been acquired through the
Jaw of battle. The semi-human progenitors of man, like
their allies the Quadrumana, will almost certainly have
een thus modified ; and, as savages still fight for the pos-
session of their women, a similar process of selection has
probably gone on in a greater or less degree to the present
day. Other characters proper to the males of the lower

11 An ingenious writer argues, from a comparison of the pictures of
Raphacl, Rubens, and modern French artists, that the idea of beauty is
Dot absolutely the same even throughout Europe: see the ‘Lives of
Haydn and Mozart, by M. Pombet, Eng. translat. p. 278.
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animals, such as bright colors and various ornaments, have
been acquired by the more attractive males having been
preferred by the females. There are, however, exceptional
cases In which the males, instead of having been the se-
lected, have been the selectors. We recognize such cases
by the females having been rendered more highly orna-
mented than the males—their ornamental characters haying
been transmitted exclusively or chiefly to their female
offspring. One such case has been deseribed in the order
to which man belongs, namely, with the Rhesus monkey.

Man is more powerful in body and mind than woman,
and in the savage state he keeps her in a far more abject
state of bondage than does the male of any other animal;
therefore it is not surprising that he should have gained
the power of selection. Women are everywhere conscious
of the value of their beauty; and when they have the
means, they take more delight in decorating themselves
with all sorts of ornaments than do men. They borrow
the plumes of male birds, with which Nature decked this
sex in order to charm the females. As women have long
Deen selected for beauty, it is not surprising that some of
the successive variations should have been transmitted in
a limited manner; and consequently that women should
have transmitted their beautyin asomewhat higher degree
to their female than to their male offspring. Hence women
have become more beautiful, as most persons will admit,
than men.  Women, however, certainly transmit most of
their characters, ineluding beauty, to their offspring of both
sexes; so that the continued preference by the men of
each race of the more attractive women, according to their
standard of taste, would tend to modify in the same man-
ner all the individuals of hoth sexes belonging to the
race. 2

With respect to the other form of sexual selection
(which with the lower animals is much the most common),
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namely, when the females are the selectors, and accept
only those males which excite or charm them most, we
have reason to believe that it formerly acted on the pro-
genitors of man. Man in all probability owes his beard,
and perhaps some other characters, to inheritance from an
ancient progenitor who gained in this manner his orna-
ments. But this form of selection may have oceasionally
acted during later times; for in utterly barbarous tribes
the women have more power in choosing, rejecting, and
tempting their lovers, or of afterward changing their hus-
bands, than might have been expected. As this is a point
of some importance, I will give in detail such evidence as
I have been able to collect.

Hearne describes how a woman in one of the tribes of
Arctic America repeatedly ran away from her husband
and joined a beloved man; and with the Charruas of South
America, as Azara states, the power of divorce is perfectly
free. With the Abipones, when a man chooses a wife he
Dbargains with the parents about the price. But, it fre-
quently jhappens that the girl rescinds what has been
agreed upon between the parents and the bridegroom,
obstinately rejecting the very mention of marriage.”  She
often runs away, hides herself, and thus eludes the bride-
groom. In the Fiji Islands the man seizes on the woman
whom he wishes for his wife by actual or pretended force
Dut “ on reaching the home of her abductor, should she not
approve of the match, she runs to some one who can pro-
tect her; if, however, she is satisfied, the matter is settled
forthwith.” InTierra del Fuego a young man first obtains
the consent of the parents by doing them some service, and
then he attempts to carry off the girl; “but if she is un-
willing, 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.”  With the Calmucks there is a
regular race between the bride and bridegroom, the for-

© The Complete Work of Charles Darwin Online



Crar. XX.] MANNER OF ACTION. 357

‘mer having afair start; and Clarke  was assured that no
instance occurs of a girl being caught, unless she has a
partiality to the pursuer.” So with the wild tribes of the
Malay archipelago there is a similar racing-mateh; and it
appears from M. Bourien’s account, as Sir J. Lubbock re-
marks, that © the race ¢is not to the swift, nor the battle
to the trong,’ but to the young man who has the good
fortune to please his intended bride.”

Turning to Africa: the Kaffres buy their wives, and
girls are severely beaten by their fathers if they willnot
accept a chosen husband; yet it is manifest from many
acts given by the Rev. Mr. Shooter, that they have con-
siderable power of choice. Thus very ugly, though vich
men, have been known to fail in getting wives. The girls,
Defore consenting to be betrothed, compel the men to show
themselves off, first in front and then behind, and « exhibit
their paces” They have been known to propose to a
man, and they not rarely run away with a favored Tover.
With the degraded Bushwomen of South Africa, ¢ when
a girl has grown up to womanhood without having been
hetrothed, 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 in-
forms me that “the women, at least among the more in-
telligent, pagan tribes, have no difficulty in getting the
hushands whom they may desire, although it is considered
unwomanly to ask a man to marry them. They are quite

18 Azara, ‘Voyages, ete. tom. il p. 2. Dobrizhoffer, ‘An account
of the Abipones, vol. ii. 1822, p. 207. Williams on the Fiji Islanders,
as quoted by Lubbock, ¢Origin of Civilization,’ 1870, p. 79. On the
Fuegians, King and Fitz Roy, ¢ Voyages of the Adventure and Beagle,
ol ii. 1839, p. 182. On the Calmucks, quoted by McLennan, * Primi-
tive Marriage,’ 1865, p. 82. On the Malays, Lubbock, ibid. p. 78. The
Rev. J. Shooter, ‘On the Kafirs of Natal? 1857, pp. 52-60. On the
Bushyomen, Burchell, * Travels in South Africa,’ vol. ii. 1824, p. 59.
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capable of falling in love, and of forming tender, passion-
ate, and faithful attachments.”

We thus see that with savages the women are not in
quite so abject a state in relation to marriage as has often
been supposed. They can tempt the men whom they
prefer, and can sometimes reject those whom they dis-
like, either before or after marriage. Preference*on the
part of the women, steadily acting in any one direc-
tion, would ultimately affect the character of the tribe;
for the women would generally choose not merely the
handsomer men, according to their standard of taste, but
those who were at the same time best able to defend and
support them. Such well-endowed pairs would y
rear a larger number of offspring than the less well en-
dowed. The same result would obyiously follow in a still
more marked manner if there was selection 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 these two forms of selection
seem actually to have occurred, whether or not simulta-
neously, with mankind, especially during the earlier pe-
riods of our long history.

We will now consider in a little more detail, relatively
to sexual selection, some of the characters which distin-
quish the several races of man from cach other and from
the lower animals, namely, the more or less complete ab-
sence of hair from the body and the color of the skin.
We need say nothing about the great diversity in the
shape of the features and of the skull between the differ-
ent races, as we have seen in the last chapter how differ-
ent is the standard of beauty in these respects. These
characters will therefore probably have been acted on
through sexual sclection ; but we have no means of judging,
as far as I can see, whether they have been acted on
chiefly through the male or female side. The musical
faculties of man have likewise been already discussed.
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Absence of Hair on the Body, and its Development on
the Fuce and Head—From the presence of the woolly
hair or~lanugo on the human fetus, and of rudimentary
hairs scattered over the body during maturity, we may
infer that man is descended from some animalwhich was
born hairy and remained so during life. The loss of hair
is an inconvenience and probably an injury to man even
under a hot climate, for he is thus exposed to sudden
chills, especially during wet weather. As Mr. Wallace
remarks, the natives in all countries are glad to protect
their naked backs and shoulders with some slight cover-
ing. No one supposes that the nakedness of the skin is
any direct advantage to man, so that his body cannot have
been divested of hair through natural selection.® Nor
have we any grounds for believing, as shown in a for-
mer chapter, that this can be due to the direct action of the
conditions to which man has long been exposed, or that
it is the result of correlated development.

The absence of hair on the body is to a certain extent
a secondary sexual character; for in all parts of the world
women are less hairy than men. Therefore we may rea-

1 ¢ Contributions to the Theory of Natural Selection,’ 1870, p. 346,
Mr. Wallace believes (p. 350) “that some intelligent power has gided
or determined the development of man;” and he considers the hair-
less condition of the skin as coming under this head. The Rev. T. R.
Stebbing, in ing on this view (‘T i of D h
Assoc. for Science,’ 1870) remarks that, had Mr. Wallace “employed
his usual ingenuity on the question of man’s hairless skin, he might have
seen the possibility of its selection through its superior beauty or the
health attaching to superior cleanliness. At any rate it is surprising
that he should picture to himself a superior intelligence plucking the
hair from the backs of savage men (to whom, according to his own ac-
count, it would have been useful and beneficial), in order that the de-
scendants of the poor shorn wretches might, after many deaths from cold
and damp in the course of many generations,” have been forced to raise
themselyes in the scale of civilization through the practice of various
arts, in the manner indicated by Mr. Wallace.
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sonably suspect that this is a character which has been
gained through sexual selection. We know that the faces
of several species of monkeys, and large surfaces at the pos-
teror end of the body in other species, have been denuded
of hair; and this we may safely attribute to sexual sclec-
tion, for these surfaces are not only vividly colored, but
sometimes, as with the male mandrill and female rhesus,
much more vividly in the one sex than in the other. As
these animals gradually reach maturity the naked surfaces,
as T am informed by Mr. Bartlett, grow larger, relatively
to the size of their bodies. The hair, however, appears to
have been removed in these cases, not for the sake of nu-
dity, but that the color of the skin should be more fully
displayed. So, again, with many birds the head and
neck have been divested of feathers through sexual
selection, for the sake of exhibiting the brightly-colored
skin.

As woman has a less hairy body than man, and as
this character is common to all races, we may conclude
that our female semi-human progenitors were probably
first partially divested of hair; and that this occurred at
an extremely remote period before the several races had
diverged from a common stock. As our female progeni-
tors gradually acquired this new character of nudity, they
must have transmitted it in an almost equal degree to
their young offspring of both sexes; so that its transmis-
sion, as in the case of many ornaments with mammals and
Dirds, has not been limited either by age or sex. There is
nothing surprising in a partial loss of hair having been
esteemed as ornamental by the ape-like progenitors of
man, for we have seen that with animals of all kinds in-
numerable strange characters have been thus estcemed,
and have consequently been modified through sexual
selection. Nor is it surprising that a character in a slight
degree injurious should have been thus acquired; for we
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know that this is the case with the plumes of some bir
and with the horns of some stags.

Tire females of certain anthropoid apes, as stated in a
former chapter, are somewhat less hairy on the under sur-
face than are the males; and here we have what might

* have afforded a commencement for the process of denu-
dation. With respect to the completion of the process
through sexual selection, it is well to bear in mind the
New-Zealand proverb, « There is no woman for a hairy
man.” All who have seen photographs of the Siamese
hairy family will admit how ludicrously hideous is the
opposite extreme of excessive hairiness. Hence the King
of Siam had to bribe a man to marry the first hairy wom-
an in the family, who transmitted this character to her
young offspring of both sexes.”

Some races are much more hairy than others, espe-
cially on the male side; but it must not be assumed that,
the more hairy races, for instance Europeans, have re-
tained a primordial condition more completely than have
the naked races, such as the Calmucks or Americans. It
is a more probable view that the hairiness of the former
is due to partial reversion, for characters which have long
Teen inherited are always apt to return. It does not ap-
pear that a cold climate has been influential in leading to
this kind of reversion; excepting perhaps with the ne-
groes, who have been reared during several generations,
in the United States,” and possibly with the Ainos, who

0 ¢The Variation of Animals and Plants under Domestication,’ vol. ii.
1868, p. 8

31 Tnyestigations into Military and Anthropological Statistics of
American Soldiers,’ by B. A. Gould, 1869 ; p. 568: Observations were
carefully made on the pilosity of 2,129 black and colored soldiers, while
they were bathing; and, by looking to the published table, it is mani-
fest at a glance that there is but little, if any, difference between the
white and the black races in this respect.” It is, however, certain that
negroes in their native and much hotter land of Africa, have remarkably

35
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inhabit the northern islands of the Japan archipelago.
But the laws of inheritance are so complex that we can
scldom understand their action. If the greater hairiness
of certain races be the result of reversion, unchecked by
any form of selection, the extreme variability of this char-
acter, even within the limits of the same race, ceases to be
remarkable.

With respect to the beard, if we turn to our best
guide, namely the Quadrumana, we find beards equally
well developed in both sexes of many species, but in
others, 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 colors, of
the hair about the heads of many monkeys, it is highly
probable, as before explained, that the males first ac-
quired their beards as an ornament through sexual selec-

tion, transmitting them in most cases, in an equal or near-
ly equal degree, to their offspring of both sexes. We
know from Eschricht® that, with mankind, the female as
well as the male fetus is furnished with much hair on the
face, especially round the mouth; and this indicates that
we are descended from a progenitor of which both sexes
were bearded. It appears therefore at first sight prob-
able that man has retained his beard from a very early
period, while woman lost her beard at the same time
when her body became almost completely divested of
hair. Even the color of the beard with mankind seems to

smooth bodics. Tt should be particularly observed that pure blacks
and mulattoes were included in the above enumeration; and this is an
i as in with the principle, the truth
of which I have elsewhere proved, crossed races would be eminently
luable to revert to the primordial hairy character of their early ape-like
progenitors,
2 «Ueber dic Richtung der Haare am Menschlichen Korper,” in
Miller’s ¢ Archiy fiir Anat. und Phys.’ 1837, s. 40.
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have been inherited from an ape-like progenitor; for when
there is any difference in tint between the hair of the head
and the beard, the latter is lighter colored in all monkeys
and in man, There is less improbability in ‘che men of
the bearded races having retained their beards from pri-
mordial times, than in the case of the hair on the body;
for with those Quadrumana, in which the male has a
larger beard than that of the female, it is fully developed
only at maturity, and the later stages of development
may have been exclusively transmitted to mankind. We
should then see what is actually the case, namely, our
male children, before they arrive at maturity, as destitute
of beards as are our female children. On the other hand,
the great variability of the beard within the limits of the
same race and in different races indicates that reversion
has come into action. However this may be, we must
not overlook the part which sexual selection may hay

played even during later times; for we know that, with
savages, the men of the beardless races take infinite pains
in eradicating every hair from their faces, as something
odious, while the men of the bearded races feel the
greatest pride in their beards. The women, no doubt,
participate in these feelings, and if so sexual selection can
hardly have failed to have effected something in the
course of later times.*

2 Mr. Sproat (“Scenes and Studies of Savage Life, 1868, p. 25) sug-
gests, with reference to the beardless natives of Vancouver’s Island, that
the eustom of plucking out the hairs on the face,  continued from one
generation to another, would perhaps at last produce a race distinguish
able by a thin and straggling growth of beard.” But the custom would
not have avisen until the heard had already become, from some inde-
pendent cause, greatly reduced. Nor have we any direct evidence that
the continued eradication of the hair would lead to any inherited effect.
Owing to this cause of doubt, I have not hitherto alluded to the belief
held by some distinguished ethnologists, for instance M. Gosse of Gene-
va, that artificial modifications of the skull tend to be inherited. I have
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Tt is rather difficult to form a judgment how the long
hair on our heads became developed. Eschricht ** states
that in the human fetus the hair on the face during the
fifth month is longer than that on the head; and this in-
dicates that our semi-human progenitors were not fur-
nished with long tresses, which consequently must have
been a late acquisition. This is likewise indicated by the
extraordinary difference in the length of the hair in the
Qifferent races; in the negro the hair forms a mere curly
mat ; with us it is of great length, and with the American
natives it not rarely reaches to the ground. Some species
of Semnopithecus have their heads covered with moder-
ately long hair, and this probably serves as an ornament
and was acquired through sexual selection. The same
view may be extended to mankind, for we know that long
tresses are now and were formerly much admired, as may
De observed in the works of almost every poet; St. Paul
says, “If a woman have long hair, it is a glory to her;”
and we have seen that in North America a chief was
elected solely from the length of his hair,

Color of the Skin.—The best kind of evidence that
the color of the skin has been modified through sexnal
selection is wanting in the case of mankind ; for the sexes
do not differ in this respect, or only slightly and doubt-
fully. On the other hand, we know from many facts al-
ready given that the color of the skin is regarded by the
men of all races as a highly-important element in their
beauty; so that it is a character which would be likely to
be modified through selection, as has occurred in innumer-

1o wish to dispute this conclusion; and we now know from Dr. Brown-
Séquard’s remarkable observations, especially those recently communi-
cated (1870) to the British Association, that with guinea-pigs the effects
of operations are inherited.

#1 eber die Richtung, ibid. s. 40,
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able instances with the lower animals, It seems at first
sight a monstrous supposition that the jet blackness of
the negro has been gained through sexual selection ; but
this view is supported by various analogics, and we know
that negroes admire their own blackness. With mam-
mals, when the sexes differ in color, the male is often
black or much darker than the female; and it depends
merely on the form of inheritance whether this or any
other tint shall be transmitted to both sexes or to one
alone. The resemblance of Pithecia satanas with his jet-
Dlack skin, white rolling eyeballs, and hair parted on the
top of the head, to a megro in miniature, is almost ludi-
crous.

The color of the face differs much more widely in the
various kinds of monkeys than it does in the races of
man; and we have good reason to believe that the red,
blue, orange, almost white and black tints of their skin,
even when common to both sexes, and the bright colors
of their fur, as well as the ornamental tufts of hair about
the head, have all been acquired through sexual selection.
As the newly-born infants of the most distinct races do
not differ nearly as much in color as do the adults, al-
though their bodies are completely destitute of hair, we
have some slight indication that the tints of the different
races were acquired subsequently fo the removal of the
hair, which, as before stated, must have occurred at a
very early period.

Swmmary—We may conclude that the greater size,
strength, courage, pugnacity, and even energy of man, in
comparison with the same qualities in woman, were ac-
quired during primeval times, and have subsequently been
angmented, chiefly through the contests of rival males for
the possession of the females. The greater intellectual
vigor and power of invention in man are probably due to
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natural selection combined with the inherited effects of
habit, for the most able men will have succeeded best in
defending and providing for themselves, their wives and
offspring.  As far as the extreme intricacy of the subject
permits us to judge, it appears that our male ape-like pro-
genitors acquired their beards as an ornament to charm or
ite the opposite sex, and transmitted them to man as
he now ex The females apparently were first de-
nuded of hair in like manner as a sexual ornament ; but:
they transmitted this character almost equally to both
se It is not improbable that the females were modi-
fied in other respects for the same purpose and through
the same means; so that women have acquired sweeter
voices and become more beautiful than men.

Tt deserves particular attention that with mankind all
the conditions for sexual selection were much more favor-
able, during a very early period, when man had only just
attained to the rank of manhood, than during later times.
For he would then, as we may safely conclude, have been
guided more by his instinctive passions, and less by fore-
ht or reason. He would not then have been so utterly
licentious as many savages now are; and each male would
have jealously guarded his wife or wives. He would not
then have practised infanticide; nor valued his wives
merely as useful slaves ; nor have been betrothed to them
during infancy. Hence we may infer that the races of
men were differentiated, as far as sexual selection is con-
cerned, in chief part during a very remote epoch; and
this conclusion throws light on the remarkable fact that
at the most ancient period, of which we have as yet ob-
tained any record, the races of man had already come to
differ nearly or quite as much as they do at the present
day.

The views here advanced, on the part which sexual
selection has played in the history of man, want scien-
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tific precision. He who does not admit this agency in
the case of the lower animals, will properly disregard all
that Thave written in the later chapters on man. We
cannot positively say that this character, but not that,
has been thus modified; it has, however, been shown that
the races of man differ from each other and from their
mnearest allies among the lower animals, in certain charac-
ters which are of mo serv
habits of life, and which it is extremely probable would
have been modified through sexual selection. We have
seen that with the lowest savages the people of each tribe
admire their own characteristic qualities—the shape of the
head and face, the squarencss of the cheek-bones, the
prominence or depression of the mosc, the color of the
skin, the length of the hair on the head, the absence of
hair on the face and body, or the presence of a great
beard, ete. Hence these and other such points could
hardly fail to have been slowly and gradually exagger-
ated from the more powerful and able men in each tribe,
who would succeed in rearing the largest number of oft-
spring, having selected during many generations as their
wives the most strongly-characterized and therefore most
attractive women. For my own part T conclude that of
all the causes which have led to the differences in exter-
nal appearance between the races of man, and to a certain
extent between man and the lower animals, sexual selec-
tion has been by far the most efficient.
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CHAPTER XXI.
GENERAL SUMMARY AND CONCLUSION.
Main Conclusion that Man fs descended from some Lower Form.—Man-

2y of Man. and Moral
Facultios.—Sexual Selection.—Concluding Remarks,

A prier summary will here be sufficient to recall to
the reader’s mind the more salient points in this work.
Many of the views which have been advanced are highly
speculative, and some no doubt will prove erroneous ; but
I have in every case given the reasons which have led me
to one view rather than to another. It seemed worth
while to try how far the principle of evolution would
throw light on 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 long endure;
but false views, if supported by some evidence, do little
harm, as every one takes a salutary pleasure in proving
their falseness; and when this is done, one path toward
error is closed, and the road to truth is often at the same
time opened.

The main conclusion arrived at in this work, and now
held by many naturalists who are well competent to form
a sound judgment, is that man is descended from some
less highly-organized form. The grounds upon which this
conclusion rests will never be shaken, for the close simi-
larity between man and the lower animals in embryonic
development, as well as in innumerable points of structure
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and constitution, both of high and of the most trifling im-
portance—the rudiments which he retains, and the abnor-
mal reversions to which he is occasionally liable—are facts
which cannot be disputed. They have long been known,
but until recently they told us nothing with respect to
the origin of man. Now, when viewed by the light of
our knowledge of the whole organic world, their meaning
is unmistakable. The great principle of evolution stands
up clear and firm, when these groups of facts are consid-
ered in connection with others, such as the mutual affini-
ties of the members of the same group, their geographical
distribution in past and present times, and their geological
succession. It is incredible that all these facts should
speak falsely. He who is not content to look, like a sav-
age, at the ph of Nature as dis ed, cannot
any longer believe that man is the work of a separate act
of creation. e will be forced to admit that the close re-
semblance of the embryo of man to that, for instance, of
a dog—the construction of his skull, limbs, and whole
frame, independently of the uses to which the parts may
be put, on the same plan with that of other mammals.
the oceasional reappearance of various structures, for in-
stance, of several distinet museles, which man does not
normally possess, but which are common to the Quadru-
mana—and a crowd of analogous facts—all ]mint in the
plainest manner to the conclusion that man is the co-de-
scendant with other mammals of a common progenitor.

We have seen that man incessantly presents individual
differences in all parts of his body and in his mental facul-
ties. These differences or variations seem to be induced
Dy the same general causes, and to obey the same laws as
with the lower animals. In Dboth cases similar laws of
inheritance prevail. Man tends to increase at a greater
rate than his means of subsistence; consequently he is
oceasionally subjected to a severe struggle for existence,
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and natural selection will have effected whatever lies with-
in its scope. A succession of strongly-marked variations
of a similar mature are by no means requisite; slight
fluctuating differences in the individual suffice for the
work of natural selection. We may feel assured that the
inherited effects of the long-continued use or disuse of
parts will have done much in the same direction with
natural selection. Modifications formerly of importance,
though no longer of any special use, will be long inber-
ited. 'When one part is modified, other parts will change
through the principle of correlation, of which we have in-
stances in many curious cases of correlated monstrosities.
Something may be attributed to the direct and definite
action of the surrounding conditions of life, such as abun-
dant food, heat, or moisture ; and lastly, many characters
of slight physiological importance, some indeed of con-
siderable importance, have been gained through sexual
selection.

No doubt man, as well as every other animal, presents
structures which, as far as we can judge with our little
knowledge, are not now of any service to him, nor have
been so du

ng any former period of his existence, cither
in relation to his general conditions of life, or of one sex
to the other. Such structures cannot be accounted for
by any form of selection, or by the inherited effects of the
use and disuse of parts. We know, however, that many
strange and strongly - marked peculiarities of structure
occasionally appear in our domesticated productions, and
if the unknown causes which produce them were to act
more uniformly, they would probably become common to
all the individuals of the species. 'We may hope hereafter
to understand something about the causes of such ocea-
sional modifications, especially through the study of mon-
strosities : hence the labors of experimentalists, such as
those of M. Camille Dareste, are full of promise for the
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future. In the greater number of cases, we can only say
that the cause of each slight variation and of each mon-
strosity lies much more in the nature or constitution of
the organism, than in the nature of the surrounding con-
ditions ; though new and changed conditions certainly
play an important part in exciting organic changes of all
kinds,

Through the means just specified, aided perhaps by
others as yet undiscovered, man has been raised to his
present state. But since he attained to the rank of man-
hood, he has diverged into distinet races, or, as they may
De more appropriately called, subspecies. Some of these,
for instance, the Negro and European, are so distinct that,
if specimens had been brought to a naturalist without any.
further information, they would undoubtedly have been
considered by him as good and true species. Neverthe-
Tess all the races agree in so many unimportant details of
structure and in so many mental peeuliarities, that these
can be accounted for only through inheritance from a com-
mon progenitor; and a progenitor thus characterized
would probably have deserved to rank as man.

Tt must not, be supposed that the divergence of each
race from the other races, and of all the races from a com-
mon stock, can be traced back to any one pair of progeni-
tors. On the contrary, at every stage in the process of
modification, all the individuals which were in any way
Dest fitted for their conditions of life, though in different,
degrees, would have survived in greater numbers than the
Jess well fitted. The process would have been like that
followed by man, when he does not intentionally select
particular individuals, but breeds from all the superior
and neglects all the inferior individuals. e thus slowly
but surely modifies his stock, and unconsciously forms a
new strain, So with respect to modifications, acquired
independently of selection, and due to variations ar
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from the nature of the organism and the action of the sur-
rounding conditions, or from changed habits of life, no
single pair will have been modified in a much greater de-
gree than the other pairs which inhabit the same country,
for all will have been continually blended through free
intercrossi

By considering the embryological structure of man—
the homologies which he presents with the lower animals
— the rudiments which he retains—and the reversions to
which he is liable, we can partly recall in imagination the
former condition of our carly progenitors; and can ap-
proximately place them in their proper position in the
zoological series. We thus learn that man is descended
from a hairy quadruped, furnished with a tail and pointed
cars, probably aboreal in ifs habits, and an inhabitant of
the Old World. This creature, if its whole structure had
been examined by a naturalist, would have been classed
among the Quadrumana, as surely as would the common
and still more ancient progenitor of the OL1 and New
‘World monkeys. The Quadrumana and all the higher
mammals are probably derived from an ancient marsupial
animal, and this through a long line of diversified forms,
cither from some reptile-like or some amphibian-like crea-
ture, and this again from some fish-like animal. In the
dim obs('mltv of the past we can see that the early pro-
genitor of all the Vertebrata must have been an aquatic
animal, provided with branchiw, with the two sexes united
in the same individual, and with the most important
organs of the hody (such as the brain and heart) imper-
fectly developed. This animal seems to have been more
Tike the larve of our existing marine Ascidians than any
other known form.

The greatest difficulty which presents itself, when we
are driven to the ahove conclusion on the origin of man,
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is the high standard of intellectual power and of moral
disposition which he has attained. But every one who
admits' the general principle of evolution, must see that
the mental powers of the higher animals, which are the
same in kind with those of mankind, though so different
in degree, are capable of advancement. Thus the interval
between the mental powers of one of the higher apes and
of a fish, or between those of an ant and scale-insect, is
immense. The development of these powers in animals
does not offer any special difficulty; for with our domesti-
cated animals, the mental faculties are certainly variable,
and the variations are inherited. No one doubts that
these faculties are of the utmost importance to animals in
a state of nature. Therefore the conditions are favorable
for their development through matural selection. The
same conclusion may be extended to man; the intellect
must have been all-important to him, even at a very
remote period, enabling him to use language, to invent
and make weapons, tools, traps, ete. ; by which means, in
combination with his social habits, he long ago became
the most dominant of all living creatures.

A great stride in the development of the intellect will
have followed, as soon as, through a previous considerable
advance, the half-art :md half-instinct of language came
into use ; for the continued use of language will have re-
L A ol e LR
this again will have reacted on the improvement of lan-
guage. The large size of the brain in man, in comparison
with that of the lower animals, relatively to the size of
their bodies, may be attributed in chief part, as Mr.
Chauncey Wright has well remarked,* to the early use nf
some simple form of language—that wonderful engine
which affixes signs to all sorts of objects and qualities,

1 On the “ Limits of Natural Selection,” in the ‘North American Re.
view,” Oct. 1870, p. 295.
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and excites trains of thought which would never arise
from the mere impression of the senses, and if they did
arise could not be followed out. The higher intellectual
powers of man, such as those of ratiocination, abstraction,
self-consciousness, etc., will have followed from the con-
tinued improvement of other mental faculties ; but with-
out considerable culture of the mind, both in the race and
in the individual, it is doubtful whether these high powers
would be exercised, and thus fully attained.

The development of the moral qualities is a more in-
{eresting and difficult problem. Their foundation lies in
the social instincts, including in this term the family ties.
These instincts are of a highly-complex nature, and in the
case of the lower animals give special tendencies toward
certain definite actions ; but the more important elements.
for us are love, and the distinet emotion of sympathy.
Animals endowed with the social instincts take pleasure
in each other’s company, warn each other of danger, de-
fend and aid cach other in many ways. These instincts
are not extended to all the individuals of the species, but
only to those of the same community. As they are high-
ly beneficial to the species, they have in all probability
been acquired through natural selection.

A moral being is one who is capable of comparing his
past and future actions and motives—of approving of
some and disapproving of others; and the fact that man
is the one being who with certainty can be thus desig-
nated makes the greatest of all distinctions between him
and the lower animals. But in our third chapter I have
endeavored to show that the moral sense follows, firstly,
from the enduring and always present nature of the
social instinets, in which respect man agrees with the
lower animals; and secondly, from his mental faculties
Deing highly active and his impressions of past events
extremely vivid, in which respects he differs from the
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lower animals. Owing to this condition of mind, man
cannot ayoid looking backward and comparing the im-
pressions of past events and actions. He also continually
looks forward. Hence after some temporary desire or
passion has mastered his social instincts, he will reflect
and compare the now weakened impression of such past
impulses with the ever-present social instinct; and he
ill then feel that sense of dissatisfaction which all unsat-
isfied instincts leave behind them. Consequently he re-
solves to act differently for the future—and this is con-
science, Any instinet which is permanently stronger or
more enduring than another, gives rise to a feeling which
we express by saying that it ought to be obeyed. A
pointer dog, if able to reflect on his past conduct, would
say to himself, T ought (as indeed we say of him) to have
pointed at that hare, and not have yielded to the passing
temptation of hunting it.

Social animals are partly impelled by a wish to aid the
members of the same communit
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 instinets. He differs
also from the lower animals in being able to express his
desires by words, which thus hecome the guide to the aid
required and bestowed. The motive to give aid is like-
wise somewhat .modified in man: it no longer consists
solely of a blind instinctive impulse, but is largely influ-
enced by the praise or blame of his fellow-men, Both
the appreciation and the bestowal of praise and blame
rest on sympathy ; and this emotion, as we have seen, is
one of the most important elements of the social instinets.
Sympathy, though gained as an instinct, is also much
strengthened Dy exercise or habit. As all men desire
their own happiness, praise or blame is bestowed on
actions and motives, according as they lead to this end j

in a general manner,
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and, as happiness is an essential part of the gencral good,
the greatest-happiness principle indirectly serves as a
nearly safe standard of right and wrong. ~As the reason-
ing powers advance and experience is gained, the more
yemote effects of certain lines of conduct on the character
of the individual, and on the general good, are perceived ;
and then the selfregarding virtues, from coming within
the scope of public opinion, receive praise, and their
opposites receive blame. But with the less civilized
nations reason often errs, and many bad customs and base
superstitions come within the same scope, and consequent-
ly are esteemed as high virtues, and their breach as heavy
crimes.

The moral faculties are generally esteemed, and with
justice, as of higher value than the intellectual powers.
But we should always bear in mind that the activity of
the mind in vividly recalling past impressions is one of
the fundamental though secondary bases of conscience.
This fact affords the strongest argument for educating
and stimulating in all possible ways the intellectual fac-
ulties of every human being. No doubt a man with a
torpid mind, if his social affections and sympathies are
well developed, will be led to good actions, and may have
a fairly sensitive conscience. But whatever renders the
imagination of men more vivid and strengthens the habit
of recalling and comparing past impressions, will make
the conscience more sensitive, and may even compensate
to a certain extent for weak social affections and sym-
pathies.

The moral nature of man has reached the highest
standard as yet attained, partly through the advance-
ment of the reasoning powers and consequently of a just
public opinion, but especially through the sympathies
Deing rendered more tender and widely diffused through
the effects of habit, example, instruction, and reflection
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It is not improbable that virtuous tendencies may through

zed races,
the conviction of the existence of an all-secing Deity has
had a potent influence on the advancement of morality.
Ultimately man no longer accepts the praise or blame of
his fellows as his chief guide, though few escape this influ-
ence, but his habitual convictions controlled by reason
afford him the safest rule. His conscience then becomes
his supreme judge and monitor. Nevertheless the first
foundation or origin of the moral sense lics in the social
instinets, including sympathy; and these instinets no
doubt were primarily gained, as in the case of the lower
animals, through natural selection.

The belief in God has often been advanced as not only
the greatest, but the most complete, of all the distinctions
between man and the lower animals. It is, however, im-
possible, as we have seen, to maintain that this belief
innate or instinctive in man. On the other hand, a belief
in all-pervading spiritual agencies seems to be universal ;
and apparently follows from a considerable advance in the
reasoning powers of man, and from a still greater advance
in his faculties of imagination, curiosity, and wonder. I
am aware that the assumed instinctive belief in God has
Deen used by many persons as an argument for His exist-
ence. But this is a rash argument, as we should thus be
compelled to believe in the existence of many cruel and
malignant spirits, possessing ouly a little more power
than man ; for the belief in them is far more general than
of a beneficent Deity. The idea of a universal and benefi-
cent Creator of the universe does not seem to arise in the
mind of man, until he has been clevated by long-continued
culture,

Te who believes in the advancement of man from some
lowly-organized form, will naturally ask, “Iow does this
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bear on the belief in the immortality of the soul?” The
barbarous races of man, as Sir J. Lubbock has shown,
possess no clear belief of this kind; but arguments de-
rived from the primeval beliefs of savages are, as we have
just seen, of little or no avail. Few persons feel any
anxiety from the impossibility of determining at what
precise period in the development of the individual, from
the first trace of the minute germinal vesicle to the child
cither before or after birth, man becomes an immortal
Dbeing ; and there is no greater cause for anxiety because
the period in the gradually-ascending organic scale cannot
possibly e determined.”

T am aware that the conclusions arrived at in this work
will be denounced by some as highly irreligious; but he
who thus denounces them is bound to show why it is
more irreligious to explain the origin of man as a distinct
species by descent from some lower form, through the
laws of variation and natural selection, than to explain
the birth of the individual through the laws of ordinary
reproduction. The birth both of the species and of the
individual are equally parts of that grand sequence of
events, which our minds refuse to accept as the result of
blind chance. The understanding revolts at such a con-
clusion, 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 selection has been treated at great length in
these volumes ; for, as T have attempted to show, it has
played an important part in the history of the organic
world. As summaries have been given to each chapter,
it would be superfluous here to add a detailed summary.

2 The Rev. J. A. Picton gives a discussion to this effect in his * New
Theories and the 01d Faith,’ 1870.
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I am aware that much remains doubtful, but I have
endeavored to give a fair view of the whole case. In the
lower divisions of the animal kingdom, sexual selection
seems to have done nothing: such animals are often
affixed for life to the same spot, or have the two sexes
combined in the same individual, or, what is still more im-
portant, their perceptive and intellectual faculties are not
sufficiently advanced to allow of the feelings of love and
jealousy, 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
selection has effected much ; and it deserves notice that
we here find the intellectual faculties developed, but in
two very distinct lines, to the highest standard, namely,
in the Hymenoptera (ants, bees, ete.) among the Arthro-
poda, and in the Mammalia, including man, among the
Vertebrata.

In the most distinet classes of the animal kingdom,
with mammals, birds, reptiles, fishes, insects, and even
crustaceans, the differences between the sexes follow al-
most exactly the same rules. The males are 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, and are
endowed with the requisite qualities of courage and pug-
nacity. They are provided, either exclusively or in a
much higher degree than the females, with organs for pro-
ducing vocal or instrumental musie, and with odoriferous
glands. They are ornamented with infinitely-diversified
appendages, and with the most brilliant or conspicuous
colors, often arranged in elegant patterns, while the fe-
males are left unadorned. When the sexes differ in more
important structures, it is the male which is provided with
special sense-organs for discovering the female, with loco-
motive organs for reaching her, and often with prehensile
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organs for holding her. These various structures for
securing or charming the female are often developed in
the male during only part of the year, namely, the breed-
ing-season, They have in many cases been transferred in
a greater or less degree to the females ; and in the latter
case they appear in her as mere yudiments. They are lost
by the males after emasculation. Generally they are not
developed in the male during early youth, but appear a
short time before the age for reproduction. Hence in
most cascs the young of both sexes resemble each other;
and the female resembles her young offspring throughout
Jife, Tn almost every great class a few anomalous cases
occur in which there has been an almost complete trans-
position of the characters proper to the tyo sexes; the fe-
males assuming characters which properly belong to the
males. This surprising uniformity in the laws regulating
the differences between the sexes in so many and such
widely-separated classes, is intelligible if we admit the
action throughout all the higher divisions of the animal
kingdom of one common cause, namely, sexual selection.

Sexual selection depends on the success of certain in-
dividuals over others of the same sex in relation to the
propagation of the specics; while natural selection de-
pends on the success of both sexes, at all ages, in relation
to the general conditions of life. The sexual struggle is
of two kinds; in the one it is between the individuals of
the same sex, generally the male sex, in order to drive
away or kill their rivals, the females remaining passive;
While, in the other, the struggle is likewise between the
individuals of the same sex, in order to excite or charm
those of the opposite sex, generally the females, which no
longer remain passive, but select the more agreeable part-
ners. This latter kind of selection is closely analogous to
that which man unintentionally, yet effectually, brings to
bear on his domesticated productions, when he continues
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for a long time choosing the most pleasing or useful indi-
viduals, without any wish to modify the breed.

The laws of inheritance determine whether characters
gained through sexual selection by either sex shall be
transmitted to the same sex, or to both sexes; as well as
the age at which they shall be developed. It appears
that variations which arise late in life are commonly trans-
mitted to one and the same sex. Variability is the neces-
sary basis for the action of selection, and is wholly inde-
pendent of it. Tt follows from this, that variations of the
same general nature have often been taken advantage of
and accumulated through sexual selection in relation to
the propagation of the species, and through natural selec-
tion in relation to the general purposes of life. Hence
secondary sexual characters, when equally transmitted to
Doth sexes, can be distinguished from ordinary specific
characters only by the light of analogy. The modifica-
tions acquired through sexual selection are often so
strongly pronounced that the two sexes have frequently
Teen ranked as distinet species, or even as distinct genera.
Such strongly-marked differences must be in some manner
highly important; and we know that they have been
acquired in some instances at the cost not only of incon-
venience, but of exposure to actual danger.

The belief in the power of sexual selection rests chiefly
The characters which

on the following consideration:
we have the best reason for supposing to have been thus
acquired are confined to one sex ; and this alone renders
it probable that they are in some way comnected with the
act of reproduction. These characters in inmumerable in-
stances are fully developed only at matwrity; and often
during only a part of the year, which is always the breed-
ing-season. The males (passing over a few exceptional
cases) are the most active in courtship ; they are the best
armed, and are rendered the most attractive in various
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ways. It is to be especially observed that the males dis-
play their attractions with elaborate care in the presence
of the females ; and that they rarely or never display them
excepting during the season of love. It is incredible that
all this display should be purposeless. Tastly, we have
distinet evidence with some quadrupeds and birds that the
individuals of the one sex are capable of feeling a strong
antipathy or preference for certain individuals of the oppo-
site sex.

Bearing these facts in mind, and not forgetting the
marked results of man’s unconscious selection, it seems to
me almost certain that if the individuals of one sex were
during a long series of generations to prefer pairing with
certain individuals of the other sex, characterized in some
peculiar manner, the offspring would slowly but surely
become modified in this same manner. I have not at-
tempted to conceal that, excepting when the males are
more numerous than the females, or when polygamy pre-
vails, it is doubtful how the more attractive males succeed
in leaving a larger number of offspring to inherit their
superiority in ornaments or other charms than the less
attractive males; but I have shown that this would prob-
ably follow from the females—especially the more vigor-
ous females, which would be the first to ‘breed—preferring
not only the more attractive but at the same time the
more vigorous and victorious males.

Although we have some positive evidence that birds
appreciate bright and beautiful objects, as with the Bower-
Dirds of Australia, and although they certainly appreciate
the power of song, yet I fully admit that it is an astonish-
ing fact that the' females of many birds and some mam-
mals should be endowed with sufficient taste for what has
apparently been effected through sexual selection; and
this is even more astonishing in the case of reptiles, fish,
and insects. But we really know very little about the
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minds of the lower animals. Tt cannot be supposed that
male Birds of Paradise or Peacocks, for instance, should
take so much pains in erecting, spreading, and vibrating
their beantiful plumes before the females for no purpose,
We should remember the fact given on excellent authority
.in a former chapter, namely, that several peahens, when
debarred from an admired male, remained widows during
a whole season rather than pair with another bird.
Nevertheless, T know of no fact in natural h story more
wonderful than that the female Argus pheasant should be
able to appreciate the exquisite shading of the ball-and-
socket ornaments and the elegant patterns on the wing-
feathers of the male. He who thinks that the male w
created as he now exists must admit that the great plumes,
which prevent the wings from being used for flight, and
which, as well as the primary feathers, are displayed in a
manner quite peculiar to this one species during’ the act
of courtship, and at no other time, were given fo Lim as
an ornament. If so, he must likewise admit that the fo-
male was created and endowed with the capacity of ap-
preciating such ornaments. I differ only in the convic-
tion that the male Argus pheasant acquired his beanty
gradually, through the females having preferred during
many generations the more highly-ornamented males ; the
wsthetic capacity of the females having been advanced
through exercise or habit in the same manner as our own
taste is gradually improved. In the male, through the
fortunate chance of a few feathers not hav ing been modi-
fied, we can distinctly sce how simple spots with a little
fulvous shading on one side might have been developed
by small and graduated steps into the wonderful ball-and-
socket ornaments ; and it is probable that they were actu-
ally thus developed.
Every one who admits the principle of evolution, and
yet fecls great difficulty in admitting that female mam.
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mals, birds, reptiles, and fish, could have acquired the
liigh standard of taste which is implied by the beauty of
tho males, and which generally coincides with our own
standard, should reflect that in each member of the verte-
rate series the nerve-cells of the brain are the direct off-
choots of those possessed by the common progenitor of
the whole group. Tt thus becomes intelligible that the
Prain and mental faculties should be capable under similar
conditions of nearly the same course of development, and
consequently of performing nearly the same functions.

The reader who has taken the trouble to go through
the several chapters devoted to sexual selection will be
able to judge how far the conclusions at which T have ar-
rived are supported by sufficient evidence. If he accepts
these conclusions, he may, I think, safely extend them to
mankind ; but it would be superfluous here to repeat what
T have so lately said on the manner in which sexual selec-
tion has apparently acted on both the male and female
side, causing the two sexes of man 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 low-
Iy-organized progenitors.

e who admits the prineiple of sexual selection will
e led to the remarkable conclusion that the cerebral sys-
tem not only regulates most of the existing functions of
the hody, but has indirectly influenced the progressive de-
velopment of various bodily structures and of certain men-
tal qualities. Courage, pugnacity, perseverance, strength
and size of body, weapons of all kinds, musical organs,
both vocal and instrumental, bright colors, stripes and
marks, and ornamental appendages, have all been indi-
rectly gained by the one sex or the other, through the
influence of love and jealousy, through the appreciation
of the beautiful in sound, color, or form, and through the
exertion of a choice ; and these powers of the mind mani-
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festly depend on the develovment of the cerebral s;
tem.

Man scans with serupulous care the character and pedi-
grec of bis horses, cattle, and dogs, hefore he matches
them ; but when he comes to his own marriage he rarely,
or never, takes any such care. He is impelled by nearly
the same motives as are the lower animals when left to
their own free choice, though he is in so far superior to
them that he highl mental charms and virtues.
On the other hand, he is strongly attracted by mere wealth
or rank. Yet he might by sclection do something not
only for the bodily constitution and frame of his offspring,
but for their intellectual and moral qualities. Both sexes
ought to refrain from marriage if in any marked degree
inferior in body or mind ; but such hopes are Utopian and
will never be even partially realized until the laws of in-
heritance are thoroughly known. All do good service
who aid toward this end. When the principles of breed-
ing and of inheritance are better understood, we shall not
hear ignorant members of our legislature rejecting with
scorn a plan for ascertaining by an easy method whether
or not consanguineous marriages are injurious to man.

The advancement of the welfare of mankind is a most
intricate problem : all ought to refrain from marriage who
cannot avoid abject poverty for their children ; for pov-
erty is not only a great evil, but tends to its own increase
Dby leading to recklessness in marriage. On the other
hand, as Mr. Galton has remarked, if the prudent avoid
marriage, while the reckless marry, the inferior members
will tend to supplant the better members of socicty.
Man, like every other animal, has no doubt advanced to
his present high condition through a struggle for existence
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struggle. Otherwise he would soon sink into indolence,
and the more highly-gifted men would not be more suc-
cessful 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, There should be open competition for all men ;
and the most able should not be prevented by laws or cu
toms from succeeding best and rearing the largest number
of offspring. Important as the struggle for existence has
Deen and even still is, yet as far as the highest part of
man’s nature is concerned there are other agencies more
important, For the moral qualities are advanced, cither
directly or indirectly, much more through the effects of
labit, the reasoning powers, instruction, religion, etc., than
through matural selection ; though to this latter agency
the social instinets, which afforded the basis for the devel-
opment of the moral sense, may be safely attributed.

The main conclusion arrived at in this work, namely,
that man is descended from some lowly-organized form,
will, T regret to think, be highly distasteful to many per-
sons. But there can hardly be a doubt that we are de-
scended from barbarians. The astonishment which I felt
on first secing a party of Fuegians on a wild and broken
shore will never be forgotten by me, for the reflection at
once rushed into my mind—such were our ancestors.
These men were absolutely naked and bedaubed with
paint, their long hair was tangled, their mouths frothed
with excitement, and their expression was wild, startled,
and distrustful. They possessed hardly any arts, and, like
wild animals, lived on what they could cateh ; they had no
government, and were merciless to every one not of their
own small tribe. Ile who has seen a savage in his native
Jand will not feel much shame, if forced to acknowledge
that the blood of some more humble creature flows in his
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veins. For my own part, I would as soon be descended
from that heroic little monkey, who braved his dreaded
enemy in order to save the life of his keeper; or from
that old baboon, who, descending from ‘the mountains,
carried away in triumph his young comrade from a crowd
of astonished dogs—as from a savage who delights to tor-
ture his enemies, offers up bloody sacrifices, practises in-
fanticide without remorse, treats his wives like slaves,
Kknows no decency, and is haunted by the grossest super-
stitions,

Man may be excused for feeling some pride at having
risen, though not through his own exertions, to the very
summit of the organic scale; and the fact of his having
thus risen, instead of having been aboriginally placed
there, may give him hopes for a still higher destiny in the
distant future. But we are not here concerned with hopes
or fears, only with the truth as far as our reason allows
us to discoverit. Ihave given the evidence to the best
of my ability ; and we must acknowledge, as it seems to
me, that man with all his noble qualities, with sympathy
which feels for the most debased, with benevolence which
extends not only to other men but to the humblest living
creature, with his godlike intellect which has penetrated
into the movements and constitution of the solar system
—with all these exalted powers—Man still bears in his
bodily frame the indelible stamp of his lowly origin.
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Cercopithecus Dian:
of clos i, i 57T, 205,

Gereopitheca g
iccus s

o
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Chialcophiaps Indicus, chasacters o young,
DImeq:OmH. atlas, sexual differences of, i.
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Cercopithecus cimosurus and g
dis, color of the serotum in,

diference of color 1n
colors o, i
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© The Complete Work of Charles Darwin Online



398

Cummormmnd, sheenco, o secondary sex-
nal charactes
Cumof erustace
soxA, sexual differences
(,/»enalr/pw gy mmu, W

S0,

2.
nobs of,

ot . 1. 80,
umm pmpornnna . cldlors on aail
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mnrrulgucumma of the

OverT-rALATE, inherited, i
Qlimacteris erythrope, et
Curixe, 1. 111, g0, vorable to] o
Ko pcwer of supparting ex-
; want of co

genitors

Croaoar. ‘passage existing in the human
embryo,

CLus, ongm ol the, 225
LUORIN
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Cuernrs, e, on the mumerical propion
ofthe logs, sheep, and cattle, i

the Scoteh deerhoun
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of the, ii. 2

il difeent colored herds of, 1.

250,

? Vinaintan, o 39 r of the, not
5Ly cistration, i A

ot greater size of tho

pi
m g ot o mawnal
x, s oua fomele spider des(raym"

P e,

© The Complete Work of Charles Darwin Online



INDEX.

Dxza, Dr, on the bladder-ose seal, i,

Digmana, yellow fever o, L 234.
Dendrocygna, . 177,
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DiastryA, oceurrence of, in man, i 121
Drorvics, proportion of the dexss i, 1,
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Do, pinta Sading with & wigeon, i

; pairing with a

voice of the
s\ml(\ drm 11,1003 iminbture plumaga

e,
Drex, wiid, sexual differences in the,
360} spectlum and male eharacters er
3 pairing with & pintail drake, ii

e s and cats recognized by, . 10
Wil becomning pn!vr".u.uuus under partial
omestieation, 1. 201,

Dusoo, tusks "of, . 1 ; nakedness of 1.

D s e elaiyo sz of tho cere-
bral gunglia n insects,
UNOAN,  forility of carly mar-
riges, i,

e A i the ocmurenca of e
pra-condyloid foramen in tho huerus
of man,

Duraxp, J. P., on causes of variation. 1. 100.

Duneau de la Malle, on the songs of birds,
1,53 on tho acquisition ofn airby black:

4,

Durer rétention g theie color by the,in

South Afrca .

Dury, sense o

Duv.Auces, {eumlc ylobates washing her
young, i.3

Dynastes, large size of mn\cs o

DyxasriNt, stridulation

Dytiscus, dimorphism e“ﬁmuk ]
‘grooved elytra of the female, 1.

.

o1, young Cercopitiaoiareseued from,
Ty the troop, i

INDEX.

Eacus, white-headed, breeding in imma-
ure plumage, ii. 205.

Baguss, golden, new ‘mates found by, i

Eipy motion o the, . 20; externalshel of

the, uacloss n 1, 191 rudimentary
point of the, in

& and  rmamntation of the,

Jidn
et i eclors of some, 915,
Eomprmas, bencoof secondary sex-
characters i .
Eum figure of
vl differences n the pelvis i man,
5023 on the presence of a sagital ees
in Australians, il. 304.
o ot kb angs of
e 5115 absent of secondsry soxual
charaeters in
Edolius, racket-shaped feathers in, ii. 10,
Ep r. on pmporhon of tho
i American species of Pa-

ix P, on he useof the antlers

nane of the male Ha-

Faacnems, on
Dal

e o Mo ald glactodia .11,
Lg&hm«z ‘rufocinerea, habits of male, i

ax, development of the hors of the, i

Em\ms sexual differences of color in,

Empm;mv/m sexual differences in, 1. 335,
wliginosussridulation 011365
ieon

F_y.uxm;, pmponwns of the sexes in, i.

e e
ANT, 1. 1933 nnkc\i.uoxs ofthe,L145;
polsgamous Lubits of the 1. 250 pugna
city of the male, 1. 229; tusks of, ii. 231,
238, 2, 4T Tndian, mode of fighting,
the, ii. 2451 male, odor emitted by the,
i, 260 attacking white or gray horscs,

i,
Emm‘%u of abode, modifying influence

Tomiaamox of nferor ndividual
; inter ehange of the,

X, Trish, horns of the, i, 24T,

Birion Tande. teards of the aatives, il

Eruom, R., on the mumerieal proportion of
e sexéa n. young Tats, 1 2063, on the
Troportion of tho soxes i shecp, . 206

115

s erythio-

n the polyzamons hiab
o the Tadikn ML 250
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Exgn on the provlenco of ifuntcds in
Polynesia, .

Bapso M- on local differences of
o among the Hindoos, i. 110; on
e diffculty o Aninguihing th native

races of
Ty, of me l‘enm!eu of Dytiscus, Aci-
iy
Hberizdy mmm n[m\m(;, 176,
Euieriza'miliaria, i,
Enteriza scamictin,
ers of tho male . 1.

06; head-feath-

Eyomo of mai, i {4, 15 of the dog;
. 15.
Ffniios of maminals,resemblane of th,

1.
Exorarmos, 1. 165,
ox experienced by the Jower ani
i common wit man, 1. 35 maui

191,
ExERGY, o characteristic of men, il

. 313,

ExaLaxD, munerical proportion of malo
and femalo births, in, .

Excrmmmaee, Mir. on tho fiding of ow
‘mates by starlings, i

‘Exouiam, snceess of, as myemm i 172
hted, i.

o of color between e

‘males snd fomales of some, 1. 312.

Eocex, possidle divergence of man dor-
ing the, i. 102.

(EoLim cliet o pronasid by ol
and, . 31 4 a4

rnﬂ)., e e s

L))/;"ppiqn‘ vitium, stridulating organs
‘ot 1. 344, 345.

s
Eyuus hemion
Erateina, coloration ov, 3
Encr attitude
Escumom

man,

defi

Tange: i in

fitus, 1. 186 rines

" a0 of both sexes 1. 563

in seal-catching,
L hote of e 4 1 0.

403

Eitrelda amandava, pugnacity of the

Bubagis, sexual differences of coloring in
o Species of, i 377,

Euclits longimanis, soud produced
i,

erids morinaliua i
Bampis juguiaris e e,

Tt et T
ted States, . 126.
Bumomota. supereiliaris, mcket-shaped
plathers i tho tail o i
Eupetomena macroura, colors of the fo-
e,
Euphema eple . 166,
Buplocamis o pm.,.xmm posses-
rs by the female,

1. 931 halriness of, probably due o re-
version, i 361.
topod . 107
Eurygnathus, different’ proportions of tho
cad in the Sexes of, i. 334,
Fustophanus, sexual diferences of spocies
: of, ii. 2
Exicornirio of matural characters by
man, ii.
ExocAu, i. B4, 848,
Expression, resemblances in, between

o juity of, xrm.dm
as o beauty by the Chinese and Ji
ese, i 325.
):mumwn, leration ot 1 10; ﬂ(-velnp-
'z hairs in,i. 24 in' monkeys
erad cated. fn

meri
Sy s dailans o P,
b, colored Vack, n part of e

dicaton of b the Indians

in thr color of,in the sex-
ed, of the male

e i,
Chdoion.

Boron, &, G observations on {he develop-

‘ment of the horns in the flow-deer, 1

o 5.225.

Les, human remains from, i

.
Fanes, M., on the habits of Cerceris, 1
35,

causes of modification of

sune spécics |
same ra

5106; diversity of

same Species, . 1065 of birds, ii. 104.
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Faxms, Indian, tortures undergone by, 1.

Faleo leucocephalus, i. 20

Faleo peregrinus, i 100, 179

Falco tinnunculus, i 100.

iazco, pregrine new mato fund Dy, il
0.

Fxtcoum T, on the modsof ebting of
fn 45: on canines

in'a fomale doer. i, 246 on Hyomasclhus

aguaticus, il 259,

ALKLAND islands, horses of, . 22T,

Terds of,

Giepl:

Farow-ve, different. colored b

S, frequency of, among savages, 1.

Farr, D on th strctaro of the wterer
the effects of proflgacy: . 1061
..umcc of marsiago on Mortall

on 'm

sk F. W, on tho origin of langmage,
51 on the ‘crossing of blending of Lm-
gnages, i. 55; on the abs
of God i gerain races of me -
arly matriages of he poor, " ot o
the midle ase

prevalenco of, among sav-

FAsh: Prof r" e pm'\orn(m
of hale i anle ihs n Ner

o s e e

e i

roducing, sound
e, in mgde

edding of margins.

i birds, . 105 she

ol
Frebrve, high, probable influence of, in
the ‘munn" i Ui of Wilorent spocles,

Foer, modifcaton of in man, 186 thi
ening of the skin oo the Soles of the, 1.

lis pardalis ml ual differ-
ences in the colori

Fruuns, belavior of the, during courtship,

i, differences of, il. 185.
o of rudimentary malo
 of, for cer-
b

255
2 Sroporions of, o the

§
S
M., on the courtship of fowls,

13.

Frumuzamiox, phenomens of, iy pauts
265; in the lower animals,

Ferzia immunty of Negroes ani Mulat-
toes i

INDEX.

Fiper sibehicts potective coloring of, ik

P of somages to ane another, 1 915

importa
Frbberavre, diltrence of, from House-
slaves, i. 23T,
e, Burying their o1 and sick parenta
allve 1. T4; estimation of U
among the, il

Tt
g Tsndsy eands of the native. i
arriage-customs of
Friaal, affetion, pastly the oot of mita
ral selec

feathers in the tail

sEs, spring change of eglorn, . 523
Tritish fem:\lr- of the, i

e
Srisude 1.

Fixtavsox, on the Cochin-Chinese, i. 320,

Fixe, use o 76, 225.

Fiso

ney:
pora W olfﬁm in'the
D o Mniebing ova.In thelr moyths
zuﬂ recoplacies for gva posscseed Ly
sizo of the sexes in,
el avaten,of the tropies, . 17 proice:
five'sestmplances in. i, 185 nett: -buid
g i 195 opawming of 1 15
%, 815

ontinued

growth of. i

Flezor ;mmuu h)ngu, similar variation
of, in 1

Fuar ool
s, ety of chippiig into form, L.

33

orina, Quitealus major . 1, 205.

Frovwi, coloration ofthe it 1

Frowes, W. hdter of tho
i metafarsl in apes, 1. 1335 on tho
position of the Seals, 1. 153;" on i
throat-pouch of the ‘male Bustard, ii.

Fiyioxtcurss, colors and nidication of
2.

‘Tuman, woally_covering of the, i.

rrangemient of the hair on, 1 155

Foos, infeaes oF upon statur, 1 110,

Foom preensil n the o ¥ progenitors
of man, . 1953 mbbmule Spower of they
Fetuned In some sava

Forae, supri-condyloid L'xwpt(m\’ll oc-
u

enc of n the humerus of ;
in‘ihe carly progenitors of man, L
Fousss, D, on the Aymara Indians,

1% on localvariation of color in e
Quechuas, 1. 957; on the halessaess of
s and Queehms, L
e loss ot of the Aymmarss and (
Chuas, i 505, 331

it F, on White young swans, ii. 202,

5
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Formica s szo of the corebral ganglia
Fosu-m nbsuh-e of, connecting man with

apes,
For wr.. we\trmnc

of spurs in the fema
wly pugnsciy of 12
st any deve opent
culiarities of; i. 2505 vai plu-
nage o, ii. 113 cx~\mvlc= o cumx.m-a
development in the, ii. 124: dome

jal e

spungled
ulfarites in, trans
1o the u m sex.

mitted only

condary
\y thale, 1, 2153 inher-
s of piag by

o of chu 62120
Polish origin of the eres 755 period
‘of inheritance of characters by, 28k
cuckoo- 1. 907 devaopment of thd
comb in, . 255 mmemn pmpomon of

i
; pencilled.
Sexes in, il

ren
Hamburg, difference o
15 sh, sexul differences of fhio
; spurred, in Loth sexes,

¥ox, W. D., on some half-tamed wild-
Sy bocoming polygsnous, and on
poipgumy inthe uin-fowlgud capncy

i L 2613 on the pnlpmhon of the
the pumacity

of

se b on the finding

alnew males by crowa, i 100; on par-
es living in triplets. i 103 o

pmmw of a goose with a Cliinese gander,

s of young in hunting dis-
S5 black, i,

mencal pmpm'L\on of male and
b= bmh

o tmian resexblazces

n the different colors of the
eves in & species of Squilia,i.325.
ingile cannating (.5

S

Fringitla cyanea, age of mature plumage

Fringitla Ieu(-aphrw, foung of . 205.
Fringitla
Fringitla tyists; - of olor in, in
521 youne ol: . 2
FrINGrLID 2, v o nl the females
Rt e ol
Roos, . 4 mile, tempm—my receptcles
for ova possessed by, 1. ready to

5 voeal
orzuns of i
Froveay o, persisence of tho suturo
in,i.
Aok, pisonons, avoided by animals .

quasi-religious sentiments of

Fulcxu's,l 160, 174; mental capacity of
1her L 03] Power ol skt in 1 114

405

il of i stope throwin, 1 150; resist-

nce of the, to their severo e, 1.
150, 2207 o sbatusa among the,
L1i1; modeoflfe o the 237 resem
Bimed of fn mental charseters lo Koo,

D, 1 325 aversion of, to hair o o
hee . 332 said 1o aditre Bur
women,

FoLbonth T, songs of the, 1 340.

Fum, whitehess of in aretic. animals, in
winte

Fovmamie animals, acquired sagacity
of .45

.

Gattioren sexun fiflrcnce in the colot of
irides

Shiiey i eriitatu,rod carunele ocourring
in tho male durt tho brecding-season,

frequency _of th"'lmﬂl\!

ebits and of sckurdincs n i,
260: love-gestures Accomposel
i, 1 703 “stripes of young. i
hoxaal mmem e

Spocies of, . 154 185 plu-

mago ot it 15T

o .apons of the male,
i wm Aaped Tothors on' the

i
Teads of, i.
atlinda cloropus, pugnacity of male,

Gullmula eristata, pugnacity of the male,

Gqua]m iz, spurs ot 1 443 development
1

in tho female,

o

st patonl solecton on clvtized natione,
61; on the steriity 7of solo daughters

on the degree of fertility of people
0,165 carl

1715 go 3 on
the progress o the United States. 11123
ga South Afican notions of beduty, i

Gaminarus, uso of the ke o, 1. 331.
Gammarusmarinis & 52,
s, white only when mature, i, 218.

Gy
Gaxom fishes, i, 204,
Gaour, horns of the, i, 236.
Gar pebween man and the e, 1, 102

Gavam, sexes and young of, . 4
Gamonos, on an cxamplo hmonittyina
Garrulus gzamm us, . 100.
Ggram, on sty of bybrid plants, L
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Gasmrzonona,1.315; pumosifrous, court-
ehip of, . 510,

Gasterosteus, 200 nidieaton of, . 10.
Gaster i .2, 14, 1
Gasterosteus trachurus i
Gastroplora, wings of, brightly colored.

eneth,
(‘M:ums, ‘want of humanity among the, 1.

GAGprr, M, on o ol monkey, L 150.
(.(im., T oo honge of Pbidze I
15

=

Grrse, clanging noise made by, il. 40
img of different species of 1 1003 Ca
, 5y slecion of mile
T n the |vuml»<-r oF i
"the Tehthyopteryzia 1. 120% on the e
epdRiom of 4he remote progenitors
of the vertebrata, 1. 199.
Getasimus, nso o tho cnlrged chel of the
22 pugnacty of mles of &
don: a spe-
B0 mational aetions of 1. 355
4‘\|'rn'£m'e‘xof ‘color in the sexes of a spe:

m;e\m‘ sclection of 1. 297,
G 10.
evios 3 8125 Bereditary. 1,106

e it of men aod wommen of .

65,
Grorimor Sumer- Mrkoes, Tsid,, on the
ecognition of women by male’ quadru-
mnm, 1155 on the eaenanch ol radl
‘man, 1. 23 on monstrosi-
308" on ‘aminil ke anomatis in

n corlated varibily.

ficatic 11193
on ha on the eads of ‘pre)es
of Semopithecns, 1. 154 on the hair in
monkeys, 1 186 on tho developmant of
horns in fomale 933; and F. Cu-
Yier, on the ‘mandil, i. 218 on e
o Dats, . 30, 305

disribation, s evidence of
e distinetions &
G2 bightly eolored Beneat, 1855,
{ protuberance of male
3, s hatched by the male, in
o maonits - branchial coviey i 102
Groncxi, change of color n Gotmans

fmrmpu, stridlation o |
. AL on o nest b e e
annﬂ O
on e vmvaknce of infunti-
3 on the extinetion

Grmm L gerian Foi
Guos: sexual difference of color in

the 3, 550,500
Grow, Sir D) on’differences of the voice in
different races of men, ii. 8

INDEX.

Guwox, Hoalock, nose of 1. 184.

R akpt i the rutling sea-
ts mode of usiug the horns,

259,

ot L the cause of short
sight, 1.

G mmunicatle batween man
and the lower animals, . 11.

GrAxDs, odori in’ mammals, ii. 200,
26T,

Glaréola, donble moult in, 1. 77,
fomeris limbatdy differénce of color in
thesexesof, i. 3

e ’.lptem\m 1.247; lumi-

Qo i i, filing on 1
238", male, od e by, i
wild, crest of dm, i 2685 Berbr
dewlap, ete., of the male, ii. i
soxual diflerenca . tho color

Torns, ii.
665 mnk-

o
of the, .

com, sexual diffrence

e on L 3,1, 300 domeste,

L e ot o lhio dévelopat,

393 beards o 1.200; ‘mode of fighting.
of il.

Gonsvcus. Virginian, pairing of the,

o homs of

onies, nidification of,ii. 19.
(mm ant of theidea "of, in ‘Some Taces of

Gonnm.,n on variability, i. 108; on dif-
of statare, 1 1115 on the want of

D imiate and the color

n tho odor of tho

x of infunts, i

Gorprrxo, 3 proportion of
soxes in me‘n 73 folua ditrences of
The beak in’the, 1. 37; couriship of th

Gorprixcm, North Amerlcan, young of, i

Gorp-Fism, il 16.
Gompthus, proportions of the sexes in, i

difference in the sexes of. i. 351
Goneptery hamni, . 380; exual diffe-
‘ence of color
Goopsr, Prof.
Let to the
GoOSANDEE, YO
Goosr, Anta
Goose, Canada,
gander, ii.

Goosn Cimase, knob on the beak of the,

ootn

o E miapl plamaga ot 1.

Gooss) Suow, whiteness o i Bis.
Goose, Spur- Wél:gﬂd’

Gonrria, ii. 308; semi-erect attitnde of
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g of e 1 259 1 343 o
+ cranium of,

222 pols

volce of

fghiing of male o
Gosss, P. I, on the plx"nnmly of the male
Humming- bml i 8

Inberitznca of awtigial

[‘rmu), . on the rrval of malesnpes bo,

o {lio fomales, i m the numerical
Deopoioulot the Soxta In e 13073
on Neomor 15 on thospecles of

i 5
o1 heiant biods o 5; on s
phorus platycereus, i. %% the Bow:
erbints 1, 65 955 on o omnmnu.l
plumage irds, i, T

P e moulting

1% on. Urosticts, Benjam 5,
146! on the mﬂlﬁwuon o the (}noles. i
Dirds buildin

onatare plag
.35 ef seq.7 on the Anstraian
102 on tho youns

Gxu‘))uxov of secondary sexual characters

in birds, i

Guiuaom, absence of secondary sex-
arcters i, . 2613 double zoul in

@ralina, nidieation of i 101,

G nanotrsssstnduioton o e, 1 048

Grymiouzm, Prot, on the antiopomor,
plious apes,i. 180: on the evolution of
B anthropomorphous apes . 267,

407

Grax, A the aradation of species
améng. llla hompnnxm 19.
nav, J. B, on tho candal vertchre of
‘mokeys, 1. 145 o
hments of orns n the fomalo of Carot:

g moaclatie & 543 on e horns of
285 on tho beard of

hara goat,

o col!

the colors

ration of Rodents, i m; on
ofthe Blands, il 743 on tho

Sing-sing
:lm c«m of goats,
,.m{mpm,n 9,94

Teavers flghting ii. 223;
n the e e b 3.
fmn, séloctod by 4 fomalo can;
110

Grra, W. R, on the eurly marriages of
he'poo, 16T, on the ancient Greo ks,
eftects of natural sclection

b et mllon\ i m

‘GRENADIERS, 03,

GEEY, Sir G., on fenuh m[.\nuudu in Aus-
i, i

Gromovios, mmerical proportion of tho
sexes n,
tion. nf male. ml(\

por-

e Tir

201 prgna:
ol

sot Vings upon

the grou ; duration of courtship

ok i 955 Golors aud nidication of, it

Gaovs, Dr. on tho oceurrence o the sn-
‘pra-condyloid foramen in the humerus
of man, . 2.

Grus Americanus,age of mature plumage

breeding in immature
mage, i, 205
Grus virgo, 1, i
Gyt campestris, i. 348 gty of

s domesticus, 1. 343
Grypuis, sosual diironces in the beak in,

canino

GUANACOES, Dattles of, ii. 228;
eth of, i, 246,
@uanas, strife for women among the, i
809; polyandry among the, ii. 340,
Guaxcns skeletons, oceurrence of tho
u;pmﬁ.iunmmmmm‘en in the humerus
of,

proportion of men and women
372037 color ofnew-born clildren
03 beards ofthe, . 0
1 the sexes of Hyperytira,

GraNEs, A,
. 801

Lo, on e stridulation of tho
@, 1. 342,

Treon, Tarity of

G, shéep o, with B e

occa-

o monogamaons, L 361
i of the, . 261 ; markings
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Gunera-pios, iuheritance of the effcts of
oyem(iws by i, 303,
Guiz, nstance of ressoning
et m, i

Sis.

Dr on’ hermaphroditism in
mznus,a 5005 on male fishes hatch-
i 201, ii. 195 on

‘males
of \nun J’I'\’ﬂoﬂkoma\“ fishes,
t'the. malo saimon and

semblance in 4 Pipe- ﬂsh 155 on tho

genns Solenostoma, i, 915 on Mega-

lophrys montan % 25; ; on the colors.
m of frogs and toads,

iffer Ophid
ot s s i B0
Gyrinisa Tiin, o Tlated spots of 1. 121

GY¥psizs, uniformity of, in various parts of
the world, i. 233.

b1 ¢

form appendage, 1
Which man became
mman 48 & member of rriine
Pl ohl\c TLe-
muride, i. 1947 o of the

i
on the transpareney of pelagic dnimals,
i.814; on the musical powers of women,
i 821,

nd Walsh, B. D, on Ameri-
306,

i. 94 char-
acter of, supposed. 10 b determiied by
light : 1113 trivution of in
; possibly for.
Srginental purposes, 1 143; arrango-
oent and. dircetion of i 150 of tho car-

progenitors of ifferent
B oLy distack rhcs, . 00 aad

n tribes i, 3315 clongation of
the, on the Lumdn e
e
man, . 805; variation of, in races of
men, il 306,
Hams'and, cxertory pores, numerical re
Tation of, in 5.
FaTex fuil, Siese i
HiRoneis biboons Sming pver btones
2; mane of the male, i. 205.

INDEX.

Hawmizos, C, on the crusly of the Kaf-
fres to animals, i. 91; on the engross-
ment of the wormen Ly the Katie chicks,

i, difiealty of 1, 193,

Haxco on the colors of the nudi-
branch mollusea, i. 317
(xxps, larger at birth, in the children of
Taborers, 1. 113; structure of, in the quad-

a1 sp and arms, freedom of, in-

lated with diminution’ of

nherited, i
Hiscorer . Vernon, on i

ngilla can-

Harada nlamalm, i 117,

Hare, pro cblring of he, 1. 254.
Hanm tties of male,
HarLAN, Dr, mm-m-u Detween

T O

HARRI-LONG-LEGS, Dugnacity of malo, 1.
330,

Harra on

bcpmdmm i 540,

it ommox. S, on o variation of the, jlervr
pollicis longus in man,

TLiwes, feeding orphan mestling,

Taves, Dr. e

. on
HEaD, altered position (.f to suit the erect
man, . airiness of

1425 ymccssu of, in milo
cial alterations of the

the singing of Cicada

of & North Anerican woman, ii.
Hr:uur in the human embryo, 1. 16.
supposed ctets of, fit
Tectotyle
s

150; young of the, ii.

Hggr, small projecion of i the Aymar
Tndians, i.
o, M., on the ¢ dovelopmat o the spurs
‘peacocks,
TrLcow:
butter
H,zmparm iaton peoni to

180

mzm-ommm,  xample of individual st

ment in, 1

ettt 9y pmpnrﬂnns of sexes of Lepi-
dopter éared b

B
Tory bkl of crastacons . 817

mimicry of, by other

Ilehoﬂxm.z duriculata, young of,
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Haprees, i 389 ¥
Hemitragus, beardless in both sexes, fi.

209,
Hienom, Mr. on the antumn-song of the
“nm..,ml
ialus lmmuh,
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Dergus merganser, young of i
Jerganser serrator, male plumage of, i

etidiura, splendid tail-fethers of. . 146,
ethoca ichneumonides, large male of, i,

My ;l M., on the dramming cf the snipe,
i 6L

© The Complete Work of Charles Darwin Online



INDEX.

Myoxss, iiliztion of the, not freign,

MeveR, on a convoluted body at the
Hremity of the til in o ‘Maedous and &

iz Dr, 4. on the copution of phy-
e
MicraTions of

1.68;

principle,” 1. 93; on the

mental powers i the sexes of man,
23

1., on the s of the en-
1 of td ale Gelasimis, &

JI;";ngo leucurus, sexes and young of, i,

Mucer, 1, 397.

Minis poigglottus, i i 105,
Irp, differcrice of,in
aniials, . 1003 ity of e, i i
ferent rices, 1. 323

Moo, broportion of the sexes in the, L.

ws, spavning habits
Tarks attracted by,
Mivagr, St. George, on the ion of
organd, 8¢ on e carsof o Lemurol-
gy of the Tmuscles
125,131 on 0
Ik 1

f i 15,
o7

i Lemioiden,
vertebrie of
clasification of the primates, 1. 1503
the orang and on man, i. 189 on mfrﬂ.
enes in, the lemuroldea, 1 190;
crest of the male
ocxG Tma, parti il nigration of
105; youns of the,
Monmiroaions, unservicesble,
Moves, numerical proportion .,r m- sexes
296 Dattles of male, i
Mollienesiu petenensis, L
Mo rsM, beautitl colors and ¢
1,816 absence of secondary &

1,315,
Aonacantius ywym, and O Peronii,
sexual differ

Moxeouraxs, e

S

ke

Dpotecing bis keeper romy a bi-
boon, i.

T5, 45 Donnet-, 1. 184;
T th

S

Dreaking hard

417

Sraits with stones, 1. 194 basal caudal
Vertobri of. entbeddeiLin the body,

wonan, churacters of, | 151 :,uam.m
of species of, i. 218; ben

I Ama mmnﬁshuxm ofreason

. 47; American, dircetion of the hair
1 the arms of some,
\lo\oc.m, not py
~asna. 1 330,
lenonydm.: "preudacor, stridulation of,

04; dovelgpment o the
|eu1\)mue in, i 235
i e

e double moult of the male
Dinall, i
6

e e
9.

oxtes o O, M, on the pugnaciy of
male Humming-birds,

Honticola cy /«w £

a5 Saces o sating tibes, 1

Moosr, battles o
incumbrance, i
Monar and.inst

5 homs of the, an

is.
ctive impulses, alliance

AMoRAL B far‘u(hcs it nfluence on atural

MoraL sense, mmu ot the 1,95 s0 calld,
derived fron nnm,. 93,94

Mok AL tenden

Mpriry, sup

st
e of thc community, i

1,947 gradual rise
influence of 4 high standard of,

the Beaver, on
the rasoning pm\ Ralius v i

© The Complete Work of Charles Darwin Online



418

Aotaoiia, Todian, youg o
e

il us e 1. 247
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© The Complete Work of Charles Darwin Online



INDEX.

Ruig batle toclh of ii. 0.
clavita, f('\\uh epined on the backy
vence in the teeth of

Riia matudatas teth of
Rats, spur-winired,
T mdo of s n":\lfﬂ;r i 2

.20,
. on fhe Austalan Mook
, i 108;

Runa esendenta, voesl

Gam, common, gen

s e e
tation. of il

common, said {0 be polyzamous, i
mmmm proportion of the sees in,
296,

&

iced by essential s, 267

o iRutanco of tho soves In

*the, i, 255 s to use thelr rattles a3 @
sextai call, i, 25.

Rdve, vood! rans ofthe . 52¢ sterling
b it obje s i 107, pied, of e Feros

Islands,

Rsa ensis ongons of male, . 1

RazoR-iLL, youns of the, i.

Reave, Winivood, on the umm.\ sheep,
250 mon-development of horns in cas
b il G- sheep, i 330; on the
oecurrence of @ mane in an_African g
L. 2715 on tho negroes' app: of
fhe heauty of thelr women, 1i. 825
the admiation of negrocs 1or @ wm.
skin, ii. 830; on the idea of b
among. nurrme! i 51 ‘on the ,n.um,,
$BE Onthe marage-customs of 0
Regross il
Eraox in aumm!“ 5,

Revstakr, American, breeding in imma-

turg praimage, i 205
EebsnLums, now mates found by, . 101.
tion of, i.
A athor af the male,

Trvuvins stridul
Re I
e by o bullneh .
s frequenting,

bt
Rm.y\'sn crion, partial, ‘of lost parts in
sman, i. 13,

N oD, i 105,
s antlers umerons
241 mn.n pummmwmn
m‘ A abh: o
chinge of the, ii. z\n mum of ii.
Torns of the female,
B
SricTow (Seiney Lot among oclln
races, 1 1 clements of
Rewow, 54, “Jeticieney of, among sar-

ik

m.m»n cn the disenses of Cubus doar
5 o

faken b;, monleys. . 5
o powers of Amierican e
"15; 0 the use of totes by mmon-

Keys, .

425

Xeys for crcking hard nuts, i, 40;

the sounds nifered by s AAmul

535 on the sigmabries of monkcys

y of the mulul e
n the P

s In-
thie inferiority of Eur
peans 1o savages in h thelr seuses | 1145
abits of Myeetes
; gn ho voe of the howl:
o 645 on the odor of
Gersua Cnmlwdr'ls, i 266; on fhe beards
2Ly raye and Pitlecia S
53 entho. elors of
s i, 2745 on tho colors of Cerovs
;mwwa, 2t
of color in e
of the i

ity of tho mals ot Cebua
z 5. on T the
i 07 on the emotional notes

i polygamons monkeys.
m.m;uumm species, of birds, i

nity of phenomena of

ot tho mammalty, 1. 135 period

G birds il 905

RErroD stom,
Sirnotices 1 the, 120
of, 1. 199.

i

irds, alliance of, . 204.
amaal, between man and

he apes, i. 15
RETRIEVERS, exercise of reasoning fucultios

bl

e m'\nvlrmd by animals
Ln :um 3 o “the cause of

v, wwm n of; by
Bremianat:
man, . 19
Riguarnsox, Sir n the pairing of
e
phasianus, il 55, on the drumming of

; on'the da Tetrao
phasiandtlus i 66 on o e
ey

250 oh tho Xeinder, . 2333 on
o homms of the muskcox. . 2363 o

with numerous
. on tho moose, 1. 47,
; on the Scoteh deer-hound, ii.

antlers of the
points,
Riortmbs

Ticuzex, Jean Paul, on imagination, i. 44,
Rizpes on proliate femd ala’ pigeons, i
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«The treatment of the subject is eminently practical, dealing more with
fact than theory, or perhaps it will be more just to say, dealiug only with
theory amply sustained by fact.”—Detroit Free Press.

&This interesting and valuable volume illustrates, to some extent, the
way in which the modern scientific spirit manages to extract a considerabla
treasure from the chaff and refuse neglected or thrown aside by former in
quirers.’—London Saturday Review.

D. APPLETON & CO., Publishers.
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SPENCER'S SYSTEM OF PHILOSOPHY.

THE PHILOSOPHY OF EVOLUTION
By HERBERT SPENCER.

This great system of scientific thought, the most original and important men-
tal ndertaking of the age, to which Mr. Spencer has devoted his lfe, is now well
advanced, the published volumes being: First Principles, The Principles of Bi-
ology, two volumes, and Z%e Principles of Psychology, vol. i., which will be
shortly printed.

This philosophical ystem differs from all its predecessors in being solidly
Dased on the sciences of observation and induction ; in representing the order
and course of Nature ; in bringing Nature and man, life, mind, and society, under
one great law of action ; and in developing a method of thought which may serve
for practical guidance in dealing with the affairs of life. That Mr. Spencer is tho
‘man for this great work will be evident from the following statements:

“The only complete and systematic statement of the doctrine of Evolution
with which Tam ncqnninlcd is that contained fn Mr. Herbert Spencer’s * System
of Philosophy ;* & work which should be carefully studicd by all who desire to
Faor Soither sotenti thought 5 fending T\ H, Huxier,

o e e A DG i el b s e ey
schieme of  systematic philosophy.”—Prof, Mass

“If any individual influence is visibly cncmnchmv on Mills in this conntry, it
i8 his."—Tid.

“Mr. Spencer is one of the most vigorous as well as boldest tkickers that
English speculation has yet produced.”—Jomy STuART M.

of the acutest metaphysicians of modern times."—T%id.

“One of our deepest thinkers."—Dr. Joszpx D. HooKEE.

Tt is questionable if any thinker of finer calibre has appeared in our coun-
try."—GroRGE HENEY LEWES.

““He alone, of all British thinkers, has organized a philosophy.”—Tbid.

“He is as keen an avalyst as is known in the history of philosopky; T do not
except cither Aristotle or Kant."—GEORGE RIPLEY.

“1f e were 1o give our own judgment, we should say that, since Newton,
there has not in England been a philosopher of more remarkable speculative and
systematizing talent than (in spite of some errors and some narrowness) Mr. Her-
vert Spencer.”—Zondon Saturday Review.

e cannot refratn from offering our tribute of respect to one who, whether
for the extent; of his positive knowledze, or for the profundity of his speculative
insight, has already achieved & name second to none in the whole rangc of Eng-
lah philosophy, and whose works will worthily sustain the credit of English
thought in the present generation."—Westminster Review.
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Works of Herbert Spencer published by D. .dppicton & Co.

A NEW SYSTEM OF PHILOSOPHY.

BIRSTNP R [INCCIRAGES

2 Vol. Large 12mo. 515 Pages. Price $2 50.
ContaNTS :
Paxr Frnst.—The Unknovable.
Ghapter 1. Religion and Science; IL. Ultimate Religious Tdeas; IIL

Ultimate Seientific 1deas; IV. The Relativity of all Knowledge; V The
Reconciliation.

Panr Secoxp — Laws of the Knowable.

I. Laws in General; IL The Law of Evolution; TIL The same con-
inued; IV. The Causes of Evolution; V. Space, Time, Matter, Motion, and
Force; VL The Indestructibility of Matter; VIL The Continuity of Motion;
VIIL The Persistence of Force; IX. The Correlation and Equivalence of
Forces; X. The Direction of Motion; XI. The Rhythm of Motion ; XII. The
Conditions Essential to Evolution; XIIL The Instability of the Homoge-
neous; XIV. The Multiplication of Effects; XV. Di on ~nd Inte-
gration; XVL Equilibration; XVIL Summary and Conclusion.

Tn the first part of this work Mr. Spencer defines the province, limits, and
relations of religion and science, and determines the legitimate scape of
philosophy.

Tn part second he unfolds those fundamental principles which have been
amived at within the sphere of the knowable; which are true of all orders
of phenonema, and thus constitute the foundation of all philosophy. The
law of Evolution, Mr. Spencer maintains to be universal, and he has here
worked it out s the basis of his system.

These First Principles are the foundation of a system of Philosophy
bokder, more elaboratc, aud comprehensive perlaps, thin any, other which
nas been hitherto designed in Engl ke Quarterly Review.

A work lofty in aim and remarkabla in cxccuucn—Cum]&dl Magazine.

In the works of Herbert Spencer we have the rudiments of a positive
Theology, and an immense step toward the perfection of the science of Pay-
ehology.— Christian Bxaminer.

1 we mistako not i spte o the very negaive charmcte of bis ovn v
gults, he has foreshadowed some strong ar, or the doctrine of @ poa-
tive Christian Theology.—New Englander.

As far as the frontiers of knowledge, where the Intelleet may go, there 8

80 Yiving man whose guidance may more safely be trusted.—Atants
Mondhly.
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Works of Herbert Spencer published by D. Appleton (& Co.

Tn Oue Volume, Syo., Cloth. Price $2.50.

SOCIAL STATICS;

oz,
THE CONDITIONS ESSENTIAL TO HUMAN HAPPINESS SPECI
FIED, AND THE FIRST OF THEM DEVELOP

BY HERBERT SPENCER.

OPINIONS OF THE PRESS.

2 Epencer, s able and logical work on “ Social Staties™ . . . . Edén-
urgh Revic:

Tt deserves very high praiso for the ability, clearness, and force with which
it1s written, and which entitle it to the character, now so Tare, of  really sub-
stantial book.—North British Review.

A remarkable work. . . . . Mr. Spencer exhibits, and exhibits with re-
markable forco and clearness, many social equalizations of a just and Tight
species which remain yet to bo effected.—British Quarterly Review.

An inquiry conducted throughont with clearness, good temper, and strict
logie. . . . - We shall be mistaken if this book do not assist in organising that
Tugo mass of thought which, for want of a more specific nume, is now called
Liberal Opinton.—Athenaun.

Tt is tho most eloquent, the most Interesting, the most clearly-expressed and
Jogically-reasoned work, with views the most original, that has appeared in the
sclence of social polity—Literary Gasette.
 The anthor of the present work is o ordfnary tinker, and no ordinary wrl-
nd he gives us, in language that sparkles with beauties. and in reasoning
A6 tnsel siovel and cmmu». precise and logical, a very comprehensive and
complete exposition of the Tights of men in soclety. The book will
‘mark an epoch i the literaturs of soentifo morality— Eeonomist.

member no work on ethics since that of Spinoza to be compaed with
tin tho simplicity of its premiscs, and tho logical rigour with which o com-
plete system of scientifo ethics s evolved from the. . . . . A work at oneo
5o sclentific t and method, and so popular in cwmmon, e shall ook 1n
~ain for through libraries of political philosophy.—Leader

Tho careful reading we have given it has both afforded us intense plessure,
ani zendered it 8 diy to cxpress with nasual emphasis, our opinion of ita
great ability and excellence—Nonconformist.

New York: D. ArpreroN ANp CoMPANY.
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Worke of Herbert Spencer pulished by D. Appleten & Co.

The Philosophy of Herbert Spencer.

THE

PRINCIPLES OF BIOLOGY

Vol. I. 475 pages. (Now in press.)

CONTENTS:
Part L—Tuz Data oF Brotogy.

L Organic Matter.—IL. The actions of Forces on Orzanic Matter.—TIL. The
ve-actions of Organic Matter on Forces.—IV. Proximate Definition of
Life.—YV. The Correspondence betseen Life and its Circumstances.—
VL The Degree of Life varies as the Degree of Correspondence.—
VIL The Seope of Biology.

Purr IL—Tae Ispucrioss of Broroay.

L Growth.—II. Development.—IIT. Function.—IV. Waste and Repair—
V. Adaptation.—VI. Individuality.—VIL Genesis—VIIL. Heredity.—
IX. Variation.—X. Genesis, Heredity, and Variation—XI. Classifica-
tion.—XIL. Distribution.

Parr IIL—Tue Evorvrioy oF Lire.

L. Preliminary.—IL General Aspects of the Special-creation-hypothesis.—
TIL General Aspects of the Evolution-hypothesis.—IV. The Argumenta
from Classification.—YV. The Arguments from Embryology.—VI. The
Arguments from Morphology.—VII. The Arguments from Distribution.
—VIIL How is Organic Evolution caused ?—IX. Esternal Factors.—
X. Internal Factors—XI. Direct Equilibration.—XIT. Indirect Equili
bration.—XIIL The Codperation of the Factors.—XIY. The Converg
ence of the Evidences.

Al these works are rich fn materials for forming intellizent optaions, even where
we are unable to agree with those put forth by the author. Much may be learned from
hem in departments in which our common Edueational system 1s very defieient. The
sctivo citizen may derive from them accurate systematized information concerning his
bighest duties to society, and the principles on which they aro based. He may goin
elearer notions of the value and bem!.ng of evidence, and be better able to distingulsh
Emierenibrnes
il ventir to s of truee emofion than befiwe. By ghying us ol
tiors o Mbseky St {shSoa M1 mga e e s et
el et nts/of 11 b o o e ke Foeeemmaon =y bt of
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Works published bu I. Appleton & Co.

THE CORRELATION AND CONSERVATION

HORCH S

4 SERIES OF EXPOSITIONS BY GROVE, MAYER, HELMHOLTZ
FARADAY, LIEBIG, AND CARPENTER.

Wi
AN INTRODUCTION.

BY E L YOUMANS.

The work embraces :

L—THE CORRELATION OF PHYSICAL FORCES. Bs
W. R. Grove. (The complete werk.)

II.—OELESTIAL DYNAMICS. By Dr. J. R. Mavee.

III.—THE INTERACTION OF FORCES. By Pror. ITeLu-
HOLTZ.

IV. — THE CONNECTION AND EQUIVALENCE OF
FORCES. By Pror. Liesic.

V.—ON THE CONSERVATION OF FORCE. By Dg
FARADAY.

VL—ON THE CORRELATION OF PHYSICAL AND VI
TAL FORCES. By Dr. ('ARPENTER.
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Works of Herbert Spencer published by D. App.eton & Co.

ESSAYS:

MORAL, POLITICAL, AND ESTHETIC.

Tn one Volume. Large 12mo. 388 pages.

coNTENTS:
L. The Philosophy of Style.

IL OverLegislation.

TIL. Morals of Trade.

V. Personal Beauty.

V. Representative Government.

. Prison-Ethics.

VIL Railway Morals and Railway Policy.

VIIL Gracefulness.
IX. State Tamperings with Money and Banks.

X. Reform; the Dangers and the Safeguards.

form & new, and if we are not misiaken, a most popular installment
o tho ntelloctual D philosopher, Her-
bert Spencer. There is a remarkalle union of the speculative and practical In these
Do S ey e bl Fats o atadlo ke dcunonsal s neySTelogiats ey Louk
the problems of the passing hour, and they grasp truths of universal application ; they
will be founa as instructive to the general reader as interesting to political and social
students™—Boston Transcript.
 exhilit on mostevery page the powers of an independent humsa-
itarian thinker, M. Spencer’s ethics are rigid, his political views liberulistic, and b
sim i the production e highest earthly good."—Methodist Quarterly Review.
“It abounds in the results of the sharp observation, the wide reach of knnwledgs,
and the capacity {0 write clearly, forcibly, and pointedly, for which this writet 1s pre-
eminent. The subjects are all such.as concern us most intimately, and they are treated
with admirable tact and knowledge. The first essay on the Philosophy of Style s
worth the cast of the volume; it would be s deed of charity to print it by itself, and
send it to the editor of every newspaper in the land."—New Englander.

“Spencer is continually gaining ground with Americans; he makes & book for ou:
‘more serious moods. His remarks npon legisl
tutions and of their fundamental principles;
which control the policy of government, are of peculiar value to the American stu-
dont.™--Boston Post.

“This volume will reccive the applause of every serious reader for the profound
sarnestness and thoronghness with which its views are elaborated, the infinite sclentiflo
knowledge brought to bear on every question, and the geute and subtle thinking dis-
pisyed in every chapter.'—. . Christian Advocate.

“A mors Instructive, suggestive, and stimulating volume Las not resched o8 b» &

mg Hmo."—P) ovidence Journub.
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D. APPLETON & 0.8 PUBLICATIONS.

THE
Correlation and Conservation of Forces.

wiT AN

WTRODUCTION AND BRIEF BIOGRAPHICAL NOTICES
By EDWARD L YOUMANS, M.D. 12mo, 490 pages.

CONTENT
L By W. R. Grove. The Correlation of Physical Forces.
1L By Prof. Heramourz,  The Interaction of Natural Forces.
I By J. R. Maver. 1. Remarks on the Forces of Inorganic Nature.
2. On Celestial Dynamics.
3. On the Mechanical Equivalent of Heat.
1V. By Dr. Faravay. Some Thoughts on the Conservation of Forces.
V. By Prof. Liemic.  The Connection and Equivalence of Forces.
VL By Dr. Careexter. The Correlation of the Phy

ical and Vital Forces

“This work is a very welcome addition to our scientific literature, and will be
B T ios Sl obtain a popular, but at the sume time
precise and cloar view of what Faraday justly ealls the highest law in physical science,
e principle of the conservation offoree, Saffelent attention has nob been paid o the
publication of colleeted monographs or memoirs upon special subjects. Dr. Y oumans'
e e in a very striking mannes, and we carnestly

hope his excellent example may be followed in other branches of science.’—American
Journal of Science.

1t was a happy thought which suzzested the publication of this volume. The
question is often asked, and not so casily answered, What are the new doctrines of the
Correlation and Couservation of Forces? In this volume we have the answer, and
with the reasons of its chief expounders; those who are ignorant on that theme, can
thns question the original authorities."—New Eaglander.

“YWe here have the original expositions of the new Philosophy of Forces, accompa-
nied by an excellent exposition of both the expositions and the expositors; the whole

e a rare treat to the lovers of advancing scientifie thought."—Methodist
Quarter Iy Review.

“This s, perhaps, the most remarkable book of the age. We have hers the Tatesi
ﬂlscmenes‘ e G s
Bections of the forces of the universe. No higher or more sublime problem can cnguge
s e
tg st the truth."—Detroit Free P

*This work presents o pmmewunhy specimen of complete and faithfal unthorshiry
and its publication at thi time will form an epoch in the experience of wany thinking
minda’—  Dume

© The Complete Work of Charles Darwin Online



Works of Herbert Spencer published by D. Appleton & Co.

ILLUSTRATIONS OF UNIVERSAL PROGRESS.
A SERIES OF DISCUSSIONS.

1Vol Large 12mo. 470 Pages. Price $2.50.

CONTENTS :
American Notice of Spencer’s New System of Philosophy.
L Progress: its Law and Cause.
1L Manners and Fashion.
IIL The Genesis of Science.
IV. The Physiology of Laughter.
V. The Origin and F\mclion of Music.
VL The Nebular Hypothesi
VIL. Bain on the Ertotons and tho Wil
VIIL Tlogical Geology.
IX. The Development Hypothesis.
X. The Social Organism.
XL Use and Beauty.
XIL The Sources of Architectural Types.
XIIL The Use of Anthropomorphism.

These Esssys constitute a body of massive and original thought upon a
large variety of important topics, and will be read with pleasure by all wha
appreciate a bold and powerful treatment of fundamental themes. The
general thovzht which pervades this book is beyond doubt the most impor-
tant that the kuman mind has yet reached.—XN. Y. Jndependent.

Those who have read the work on Education, will remember the ana-
Iytic tendency of the author’s mind—his clear perception and admirable ex-
position of first principles—his wide grasp of facts—his lucid and vigorous
style, and the constant and controlling bearing of the discussion on practical
vesults. These traits characterize all Mr. Spencer’s writings, and mark, in
an eminent degree, the present volume.—»N. Y. Tribune.

We regard the distinguishing feature of this work to be the peculiarly
Intercsting character of its matter to the general reader. This is a great
literary as well as philosophic triumph. In the evolution of a system of
Philosophy which demands serious attention, and a keen exercise of the in-
tellect to fathom and appreciate, he has mingled much that is really popular
and entertaining.—Rockester Democral.
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HEAT,

CONSIDERED AS A MODE OF MOTION,

Being a Course of Twelve Lectures delivered before the
Royal Institution of Great Britain.
BY JOHN TYNDALL, F.R.S.

FROFESSOR OF NATURAL PIILOSOPIY IN THE ROYAL TNSTITUTION
“aLaciERs oF TuE A1s,” ETC.

With One Hundred Tllustrations, ~ 8vo, 480 pages. Price, §2.

From the American Journal of Science.—With all the skill which has
made Faraday the master of experimental science in Great Britain, Professor Tyndall
enjoys the adyantago of a superior general culture, and is thus enabled to sat forth hia

simplicity, and absenco of technicalities, which render bi
scientific minds, and at the same time a thoroughness and originality by which ke ln-
atructs the most learned, he unfolds all the modern philosophy of heat, ~His work takes
rank at onco us a classic upon the subject.

New York Times.—Professor Tyndall's course of lectures on heatis one of the
‘most beantiful illustrations of a mode of handling scientific subjects, which is com-
paratively new, and which promises the best results, both to science.and to literature
generally ; we mean the treatment of subjects in a style at once profound and popu-
lar. The title of Professor Tyndall's work indicates the theory of heat held by him,
and indeed the only one now beld by selentific men—it is @ mode of motion.

Boston Journal.—He exhibits the curious and beautiful workings of nature fn
a most delightful manner. Before the reader particles of water lock themselves or fly
asunder with & movement regulated like a dance. They form themselyes into liquid
flowers with fine serrated petals, or Into rosettes of frozen gauze; they bound upward
In boiling fountains, or creep slowly onward in stupendous glaciers. Flames burst into
music and sing, or ceaso to sing, as the experimenter pleases, and metals paint them-
selves upon a sereen in dazzling hues as the painter touches his canvas.

New York Tribune.—The most original and important contribution that has
et been made to the theory and literature of thermotics.

Scientific American.—The work is written in a charming style, and is the
most valuable contribution to scientific literature that bs been published in many.
years. It is the most popular exposition of the dynamical theory of heat that has yet
appeered. The old material theory of heat may be said to be defunct.

Louisville Democrat.—This is one of the most delightful scientific works we
beve ever met. The lectures are so full of life and spirit that we can almost imagine
the lecturer before us, and see bis brilliant experiments in every stage of their progress.
The theory is so carefully and thoroughly explained that 1o one can fail to understand
1. Such Dooks us these ceate a love or scence. |

—Professor d experiments aro remarkably
thoughtful, ingenious, clear, and convineing; portions of the book have almost the
terast of & romance, 5o startling are the deseriptions and elucidations.
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(e of the most accomplished Writers of the Age.”

HISTORY

RISE AND INFLUENCE

RATIONALISM IN EUROPE
By W. E. . LECKY, M. A.
2 Vols. small 8vo. Cloth, $3,

[From the Edinburgh Revier.]

Ve opened these volumes, never having heard the name of their anthor, and

« pretensions to place in English literature. We closed

entitcly ignorant of
them with the cony
and onc of the mos
the hizhest commendation we can bestow upon .

v is onc of the most accomplished writers
ingenious thiinkers of the time; and that bis book deserves

Tndeed, it hus scldom been

Dy an unknown, and we presume, a young,

our 200 fortune to take up an ess:
authos, so remarkable for the purity and elegance of its style, so replete with

varied erudition, appropriately introduced to enliven argument, or so distinguished
onateviews. ¥ * # % * * Thisbook well deservestobe
Al at first by the bril-

for broad and dispas
wniversally read and carefully studied, for if the eye is dazz
ed and oceupicd by the subtlety and pe

lHatiey of the fervor, the mind is inter:

tions which escape notice on a first perusal. Ina

work take its place among the best literary productions
o tri-

spicuity of a thonsand o

word, we hope to see th
of the aze, and we doubt mot that it will powerfully conduce to the ulth

amph of that cause to which it is devoted.”

D. APPLETON & CO., Publishers,
519 & 551 Broadway, New York.
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