
CHAPTER IX. 

THE EVlDENCE FROM SECONDARY SEXUAL CHARAC- 
TERS CONTINUED. -THE CAUSE O F  THE EXCESSIVE 

MODIFICATION O F  NALE CHARACTERS. 

Thc Explanation of Daines Barrington and Wdlace-Reasons for 
considering it inadequate-Dalwin'swiu's explanation-History 
of domesticated races shows that this does not go to the root 
of the matter-The view that the male is more exposed than 
tlie female to the action of selection-A more fuudamental ex- 
plauatiou is needed-This is furnished by our theory of 
heredity-Special difficulties-Summary . 

THE sexual characteristics of airimals have been made 
the subject of considerable discussion by various nat- 
uralists, and among birds especially there have been 
many attempts to explain why the female has not 
acquired the same ornaments as the male. 

The Explanations of Daines Barrington and Wallace. 
Wallace points out that conspicuous ornaments and 

brilliant plumage would render the female bird promi- 
nent while incubating, and would thus enable enemies 
to detect the presence of the nest. He believes that 
since incubating females are exposed to this danger, natu- 
ral selection has acted, by the destruction of the most 
conspicuous females, to gradually produce races in which 
the females hare nothing to render them conspicuous. 

In  1773 the Hon. Daines Barrington called attention 
(Phil. Trans. 177.3, p. 164) to tlie fact that singing 
birds are all smalll, and he believes that this arises froni 



208 Heredity. 

the difficulty larger birds would haye in concealing 
themselvcs I f  they called the attention of their eneiiiies 
by loud notes. He also says that lie conccires it is for 
the same reason that no lien bird sings, because this 
talcnt mould be still more dangerous during incubation, 
and he suggests that the inferiority of tlie female bird 
in  point of plumage may be due to the same cause. 

This argument, that the dull color and lack of orna- 
ment in female birds is a direct adaptation to their 
peculiar life, has been elaborated by Wallace. ( O u  
1\Taturnb Selectzoia, p. 231.) He says that in the struggle 
for existence incesssiitly going on, protection or con- 
cealment is one of the most general and most effcctual 
means of maintaining life, and i t  is by modifications of 
color that this protection can be most readily obtained, 
since no other character is subjcct to such niimcxous 
and rapid variations. He says that, as a general rule, 
the female butterfly is of dull and inconspicaons colors, 
even when the nialc is most gorgeously arrajed, and that 
in all these caws the differcnce can be traced to tlie 
greater need of protection for tlie female, on whose con- 
tinued existonce, while depositing lier eggs, the safety 
of the race dcpends. 

Since a male insect is, by its structure and habits, 
less exposed to  danger, i t  docs not need any special 
means of protection, as the female does, t o  balance the 
greater danger to which she is exposed, and TV:illacc be- 
lieves that on account of this danger, and because of her 
greater importance to the existence of the species, tho 
female insect always acquires this protection in one may 
or another throiigh the action of natnral sckction. 

He  also says that “ the  female bird, while sitting 01 

her eggs in an uncovered nest, is mnch exposed to thc 
attacks of enemies, and any modification of color whicl 
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rendered licr more conspicnons mould often lead to her 
tle~truction, and that of lier offspring. All variations 
i n  this direction in  the female would therefore, sooner or 
later, be eliniinttted, mliile such mod~fications :IS ren- 
dered lier inconspicuous by assinii1:iting licr to sur- 
rounding objects, :IS tlie earth or the foliitgcl, would, on 
tlie whole, snrvive the longest, and tlins lead to the at- 
tainmen t of those brown or green and inconspic~ious 
tints whicli form tlic coloring (of the upper surface at  
least) of the vast majority of female birds which sit 
upon open nests.” As a proof that this is the trne ex- 
planation of tlie dull plumage and lack of ornaments i n  
so many feniale birds, lie states tliat mhcrever tlii? iiest 
is domed or covered, or so placed as toconceal tlic sitting 
bird, tlie plnmagc is strikingly gay and conspicuously 
c o l o i d  i n  both sexes; but tliat in  those species where 
tliere is a strong contrast, in colors, and tlic male is gay 
and conspicuous, mliile the  fernale is dull and obscure, 
tlie nest is open, and the sitting bird is exposed to vicw. 

Reaso-m for Holding that this ErplaizatioiL is 171- 
adqu ate. 

Tlie argument of Wallace, which is fully stated in the 
cssiiy ;ibovc quoted, is bricflg, that  tlie dull plumage of 
so marig female birds, as contrasted mitli the gay colors 
of tlic miiles, has been directly acquired in the females 
by the destrnction of tlie most conspicuous ones, and 
tlic natnral selection of tlie inconspicnous varieties. 

Darwin lias discnssed i t  a t  length in liis essay on 
sesn:tl sc.lcction, and Iias given many reasons for refns- 
ing 10 give i t  unymlificd acceptance, but I will give here 
a fcw additional reasons for beliering that tlie plienom- 
ciia in qnestion depend upon some more fundamental 
law. In the first place, we must bear in mind that, 
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e l m  among birds, the male diffcrs from the fem;ile by 
the possession of numerous secondary sexual characters 
besides brilliant plumage, and that many of t h e ,  like 
the spurs of male gall in ace^, are not a t  all Conspicuous. 
Bechstein (i\Tatz6~gesci~ Deutschland) says that a breed of 
fowls formerly existed in Germany in which tlie hens 
mere furnished with spurs, but that  they could not be 
allowed to sit on their own eggs, as, although they were 
good layers, the spurs disturbed the nest and broke the 
eggs ; and it might perhaps be urged that the absence of 
spurs in the females of wild species of Gallus may be due 
to the selection, €or this reason, of females without 
spurs; but we must recollect that natuyal selcction acts 
upon every part of the organism, and would, if the fe- 
male were as liable as tlie male to give rise to heredihry 
variations, have acted, during the evolution of spurs, to 
bring the structure and habits of the female into 
harmony with these new weapons, so that she could en- 
joy their protection without injury to her eggs. 

Darwin s n ~ s  that when we think of the multitude of 
birds which with impunity gladden the country with 
their songs during the spring, i t  does not seem probxble 
that the females have been saved from acquiring this 
power on account of the danger to which they would 
have been exposed by attracting the attention of birds 
and beasts of prey. 

If female birds have had the power of song, it would 
certainly seem simpler for them to have acquired the 
habit of restraining tlicir voices in dangerous places than 
to suppose that the power has been renioved by natural 
selection. 

Wallace's view fails to account for the fact that the 
plumage of allied species of females is, as a rule, much 
more alike than that of the males ; and this fact is quite 
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incxplicable if the dull colors of the females are due to 
direct modificntion by natural selection. 

Again, we must recollect that among the lizards,where 
tlie females do not incubate, the males are often mucli 
more conspicuously colored than tlie feniales, and 
tlie fcmales of allied species are more alike than the 
males. Here the dull colors of the females as compared 
witli those of the males cannot be accounted for by the 
niLtLlra1 selection of those females which are least ex- 
posed to danger during incubation. 

Among fishes tlie same rule is adhered to, and tlie 
males arc usually more conspicuous than the females, 
and licre the female is certainly no more exposed to dnn- 
gcr tlian tlie malc. '' & far as there is any difference, 
tlie males, from being generally of smaller size, and from 
wandering about more, are exposed to greater danger 
than the femalcs; and yet when the sexes differ, t'lie 
males are almost always the most conspicuously colored. 
Tlie ova are fertilized immediately after being deposited, 
and wlien this process lasts for several days, as in the 
case of thc salmon, the female during tlie whole time is 
attended 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 oviposi tion is con- 
cerned, are equally exposed to danger, and both are 
equally important for the production of fertile ova; con- 
sequently the more or less brightly colored individuals 
of either sex would be equally liable to be destroyed or 
preserved, and both mould have an equal influence on 
the colors qf their offspring or the race." (Darwin, Sex- 
ual Sdection, Vol. 11, p. 19.) 

The male stickleback does all the work of building 
the nest, and after the eggs are laid and fertilized he 
drives the females away, and performs for a long time 
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tlic duties of ;t iiiirsc with cscmp1:iry c:irc and \igil;ince, 
gciitly 1c:iding h c k  tlic yoi i i ig to tlic nest wlrcn tlrcy 
stray too far. Yct tlic nrdc is niorc biil1i;iiitly coloi.cil 
tlian tlie fcninlc, and liis colors iirc es imidly  brilli~int 
a!iil conspicuous during tlic brcediiig sc;ison. 

I slrall show fiirtlicr on t1i:it tlic m;tlcs of domcst icatcd 
l)rcctls of fowls and pigcons are niorc co~ispiciioi~s and 
dircrzificd than tlic femdcs, biit as fmcy 1)igeoiis :ire 
re:trccl in confiiicnicnt, and arc protected from ewry  
dangcr, this cil~inot bc dnc to tlic iiatural sckctiun of 
the bcst-protcctccl fenialcs. 

Wc must co~icltidc, tlicn, that  t he  brilliant plumage 
of m:ilc birds is dnc to some niors gciier;il and fiiiida- 
mcntd cause than tlic one Iyo1)oscd by IVdlaec, siiice 
female reptiles which do  not iircnbatc, and funialc JLlics 
which arc e v q i  less C X ~ O S C ~  to daiigcr tliaii the males, 
and fcrndc donicstic:tted birds wliicli are thorouglily 
protcctcd from enemies, all follow tlic mmc law. 

Tlic fact that  many structnres wliicli arc not a t  ,211 
cotispiciions arc confined, ljlie gay pliim;ige, to. male 
birds, also indicatcs the  cristcncc of an cxlhnation more 
fuiid;tmental than the one proposed by Wdlncc, m c l  this 
latter explanation gives no reason wliy tlic fcmalcs of 
allied specics slionlcl so often be almost cxactly alike 
when the males are very different. 

Darzoiis Expbaization. 
Darwin has givcn a different cxplanation, and he 

believes that the greater modification of rnalcs tlrrongli. 
out the  animal kingdom is chiefly clue to scxniil sclcc- 
tion. He lias devoted more than firc hundrcd p ; i g p  
to the development of this idea i n  his casny on scs- 
ua.1 selection (Descent of Man,  Part II.), and he lias 
marshalled an overwhelming array of facts with mas- 
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teily skill. The nttcnipt t o  point out within the 
*limits of a single cliaptcr tlic crrors of his conclnsion is 
beret with many difficulties, and I sliall be compelled to 
treat the subject with brevity, and to leave unsaid much 
wliicli might be urged did spax pernii t. 

As an introdnctioii to  the discussion of the subject, I 
sliall quote D:tryin’s statement of the meming of the 
tcrm “sexual selection.” R e  says : “This depends on 
tlie advantage which ccitain ind i~ idna ls  have over other 
individuals of tlie same sex and species in exclusive re- 
latioii to reproduction. TVlieii tlie two sexes differ in 
structure in rc1;ttion todiffercnt habits of life, the?. have, 
no donbt, k e n  modified tlirotigli natural selection, ac- 
companied by inheritance limited to one and the snnie 
sex. So, again, tlie primary sexual organs, and those 
for n our is11 i 11 g and protecting the you 11 g, come u 11 de r 
tlie same head; for tliosc ind i~ idna ls  mliicli generated 
or noui islied tlicir offspring best, mould Icave, cceieris 
33arib74 the greatest number to inherit their soperi- 
orit!;’ ivliile those wliich gcnclnted or noui~islicd their 
offspring badly, wonld leave but  few to inherit their 
~veakcr poivcrs. As the male has to scarcl: for the fe- 
male, lie requires for this purpose organs of sense and 
locomotion, bu t  if tliese organs arc necessary for the 
other purposes of life, as is gencrally tlic case, they will 
hare been developed through natural selection. When 
the  male has found the female he sometimes absolutely 
requires prehensile organs $0 hold her; tlins Dr. Wal- 
lace infornis me that the  males of certain moths 
cannot unite with the fcmales if their tarsi or feet nre 
broken. . . .. TTilien the two sexes follow cxnctly the 
same liabits of life, and the male has more liiglily dcvel- 
oped sense organs or locomotivi? organs than  tlie female, 
i t  may be that these in their perfect state are indispen- 
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sable to  the male for finding the female; but in tlie vast 
majority of cases they sene  only to give one malean ad- 
van tage over another, for the less well-endowed males, 
if time were allowed them, would succeed in pairing with 
the females; and they would in all other respects, jiidg- 
ing from the strncture of the female, be eqiially well 
adapted for their ordinary habits of life. In such cases 
sexual selection must have come into action, for the 
males liave ncqnired their present structure, not f rom 
being better fitted to survive in the struggle for exist- 
ence, but from having gained an advantage over other 
males, and from having transmitted this advantage to 
their male offspring alone. It was the importance of this 
distinction which led me to designate this form of sclcc- 
tion as sexual selection. So, again, if the chief service 
rendered to the male by his prehensile organs is to pre- 
vent the escape of the female before the arrival of other 
males, or when assaulted by them, these organs will 
have been fortified through sexo:il selection, that is, by 
the advantage acquired by certain males over their rivals. 
Biit in most cases it is scarcely possible to distinguish 
between the effects of naturaland sexual selection. . . . 
There are many structures and instincts which must 
have been developed through sexual selection, sue11 as 
the weapons of offence and the means of defence pos- 
sessed by the males for fighting with and driving anay 
their rivals-their courage and pugnacity-their orna- 
ments of many kinds-their organs for prodiicing vocal 
or instrumental music, and their glands for emitting 
odors; most of these latter structures scrviug only to ai- 
lure or excite the females. Tliat these ch:iracters arc 
the result of sexual and not of ordinary selection is clear, 
as unarmed, unornamented, or unattractive males would 
succeed equally well in the battle for life, and in leav- 
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ing a numerous yogcny, i f  better endowed males mere 
not present. We may infer tliat this would be tlie case, 
for the fcmales, wliicli are unarmed and ~~nornamciitcd, 
are able to survive and procreate tlieir kind. Secondary 
sexual cliaracters of tlie kind just referred to mill be 
fully discussed i n  the following chapters, as tliey are, in 
many respects, interesting, but more especially as tliey 
depend on the will, choice, and rivalry of the individ- 
uals mf either sex. 

" When me bcliold two males fighting for the posses- 
sion of the female, or several male birds displaying tlieir 
gorgeous plumage and performing tlie strangest antics 
before an assembled body of females, we caiiiiot doubt 
that, tlioligli led by instinct, tliey h o w  wliat tliey are 
about, and coneciously exert their niental and bodily 
powers. In  tlie same manner as man can improve tlie 
breed of his game-cocks by the ?election of those birds 
wliicli are victorious in tlie cock-pit, so it appears that 
the strongest and most vigorous males, or those pro- 
vided with the best weapons, have prevailed under na- 
ture, and have led to the improvement of the natural 
breed or species. Through repeated deadly contests, a 
slight degree of variability, if i t  led to some advantage, 
however slight, mould suffice for the work of sexual se- 
lcction; and i t  is certain that secondary sexual charac- 
ters are eminently variable. 

'' I n  tlie same manner as man can give beauty, accord- 
ing to his standard of taste, to his male poultry-can 
give to the Sebright bantam a new and elegant plumage, 
an erect and peculiar carriage-so i t  appears that in a 
state of nature female birds, by having long selected the 
more attractive males, have added to tlieir beauty. . . . 
It is certain that with almost all animals there is 8 

struggle between the males for the possession of the fe- 
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males. . . . Of the males the strongest, and, with some 
species, t h e  best armed, drive away the wealier m:iles; 
and tlie former moulcl tlien unite with tlic more vigor- 
ous :tiid best, nourished females, as tlicse arc the first to 
breed. Such vigorous pairs mould surely rcar a larger 
nnmbcr of offspring tlian tlie retarded females, mliicli 
wonld be compelled to un i t e  with tlie conquered and 
1css powerfnl males; and this is all that  is wanted to 
add, in the course of successive generations, to the sizc, 
strength, and conrage of the mdes, or t o  improire tlieir 
w q o n s .  But  i n  a multitude of cases the males which 
conrliicr other males do not obtain possession of tlie fe- 
males indepcndently of choice on the part of the latter. 
The conrtsliip of animals is by no means so simple and 
short a n  affair as might be tliouglit. Tlie fcm:ilcs are 
most cxcitcd by, or prefer pairing with, the more orna- 
mented males, or t h c x  which are the best SongJters, or 
p h y  tlie best antics; but i t  is obviouslg probable, as h:is 
bcen actually observed in  some cascs, tliat tlicy mould 
at tlie sanie time prefer the most vigorous and lively 
males. . . . And this apparently liris sufficed during a 
long course of generations to add not only to tliestrengtli 
and fighting power of the males, but likewise to tlieir 
varions ornarnents or other attractions. . . . To sum u p  
on the means through which, so far as we can judge, 
sexual selection has led to the development of sccondary 
sexual cliaraeters : I t  has been shown tliat tlie 1;irgcst 
nnmbcr of vigorons offspring will be reared from the 
pairing of the strongest and bed, armed males, wliicli 
hare conq~iered other males, with tlie most vigorous and 
best-nonrishtd females, wliicli arc tlie first to breed in  
the spring. Snch females, if they select tlie most at- 
t r x t i r e  and, at the same time, vigorous males, mill rear 
a larger number of offspring than the  retarded fema!es, 




















































