CHAPTER IX.

THE EVIDENCE FROM SECONDARY SEXUAL CHARAC-
TERS CONTINUED. — THE CAUSE OF THE EXCESSIVE
MODIFICATION OF MALE CHARACTERS.

The Explanation of Daines Barrington and Wallace—Reasons for-
considering it inadequaté—Darwin’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
the female to the action of selection—A more fundamental ex-
planation is needed—This is furnished by our theory of
heredity—Special difficulties—Summary.

THE sexual characteristics of animals 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. e 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 racesin which
the females have nothing to render them conspicuous.

In 1773 the Hon. Daines Barrington called attention
(Phil. Trans. 1773, p. 164) to the fact that singing
birds are all small, and he believes that this arises from
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the difficulty larger birds would have in concealing
themselves if they ealled the attention of their enemies
by loud notes. He also says that he conceives it is for
the same reason that no hen bird sings, because this
talent would be still more dangerous during incubation,
and he suggests that the inferiority of the female bird
in point of plamage may be due to the same cause.

This argument, that the dull color and lack of orna-
ment in female birds is a direet adaptation to their
.peculiar life, has been elaborated by Wallace. (On
Natural Selection, p. 231.) Hesays that in thestruggle
for existence incessantly going on, protection or con-
cealment is one of the most general and most effectual
means of maintaining life, and it is by modifications of -
color that this protection can be most readily obtained,
since no other character is subject to such numerous
and rapid variations. He says that, as a general rule,
the female butterfly is of dull and inconspicuous colors,
even when the male is most gorgeously arraved, and that
in all these cases the difference can be traced to the
greater need of protection for the female, on whose con-
tinued existence, while depositing her eggs, the safety
of the race depends.

Since a male insect i, by its structure and habits,
less exposed to danger, it does not need any special
meang of protection, as the female does, to balance the
greater danger to which she is exposed, and Wallace be-
lieves that on account of this danger, and because of her
greater importance to the existence of the species, the
female insect always acquires this protection in one way
or another through the action of natural selection.

He also says that ¢“ the female bird, while sitting or
her eggs in an uncovered nest,is much cxposed to thy
attacks of enemies, and any modification of color whicl
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rendered her more conspicuous would often lead to her
destruction, and that of her offspring.  All variations
in this direction in the female would therefore, sooner or
later, be eliminated, while such modifications as ren-
dered her inconspicuous by assimilating her to sur-
rounding objects, as the earth or the folinge, would, on
the whole, survive the longest, and thus lead to the at-
tuinment of those brown or green and inconspicuous
tints which form the 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 true ex-
planation of the dull plumage and lack of ornaments in
so many female birds, he states that wherever th& nest
is domed or covered, or so placed as toconceal thesitbing
bird, the plumage is strikingly gay and conspicuously
colored in both sexes; but that in those species where
there is a strong contrast in colors, and the male is gay
and conspicuous, while the female is dnll and obscure,
the nest is open, and the sitting bird is exposed to view.

Reasons for Holding that this Explanation is In-
adequate.

The argument of Wallace, which is fully stated in the
essuy above quoted, is briefly, that the dull plumage of
so many female birds, as contrasted with the gay colors
of the males, has been directly acquired in the females
by the destruction of the most conspicuous ones, and
the natural selection of theinconspicuous varieties.

Darwin has discussed it at length in his essay on
sexnal sclection, and has given many reasons for refus-
ing to give it unqualified acceptance, but I will give here
a few additional reasons for believing that the phenom-
ens in question depend upon some more fundamental
law. In the first place, we mnst bear in mind that,
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even among birds, the male differs from the female by
the possession of numerous secondary sexual characters
besides brilliant plamage, and that many of these, like
the spurs of male Gallinacese, are not at all conspicuous.
Bechstein (Naturgesch Deutschland) says that a breed of
fowls formerly existed in Germany in which the hens
were 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, for this reason, of females without
spurs; but we must recollect that natural selcction acts
upon every part of the organism, and would, if the fe-
male were as liable as the male to give rise to hereditary
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 conld en-
joy their protection without injury to her eggs.

Darwin says that when we think of the multitude of
birds which with impunity gladden the country with
their songs during the spring, it does not seem probable
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 their voices in dangerous places than
to suppose that the power has been removed 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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inexplicable if the dull colors of the females are due to
direct modification by natural selection. .

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

Among fishes the same rule is adhered to, and the
males are usually more conspicnous than the females,
and here the female is certainly no more exposed to dan-
ger than the male. ¢ Ag far as there is any difference,
the males, from being generally of smaller size, and from
wandering about more, 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
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 oviposition 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 individunals
of either sex would be equally liable to be destroyed: or
preserved, and both would have an equal influence on
the colors of their offspring or the race.” (Darwin, Sez-
ual Selection, 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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the duties of a nurse with exemplary eare and vigilance,
gently leading back the young to the nest when they
stray too far.  Yet the male is more brilliantly colored
than the female, and his colors are especially brilliant
and conspicuous during the breeding season.

I shall show farther on that the mules of domesticated
breeds of fowls and pigeons are more conspicnous and
diversified than the femules, but as funcy pigeons are
reared in confinement, and are protected from every
danger, this cannot be due to the natural selection of
the best-protected females.

We must conclude, then, that the brilliant plumage
of male birds is due to some more general and funda-
mental cause than the one proposed by Wallace, since
female reptiles which do not incubate, and female fishes
which are even less exposed to danger than the males,
and female domesticated birds which are thoroughly
protected from enemices, all follow the same law.

The fact that many stractures which are not at all
conspicuous are confined, like gay plumage, to. male
birds, also indicates the existence of an explanation more
fundamental than the one proposed by Wallace, and this
latter explanation gives no reason why the females of
allied species should so often be almost exactly alike
when the males are very different.

Darwin’s Explanation.

Darwin has given a different explanation, and he
believes that the greater modification of males through.
out the animal kingdom is chiefly due to sexual sclec-
tion. He has devoted more than five hundred pages
to the development of this idea in his essay on sex-
nal selection (Descent of Man, Part IL), and he has
marshalled an overwhelming array of facts with mas-
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terly skill. The attempt to point out within the
Aimits of a single chapter the errors of his conclusion is
beset with many difficulties, and I shall be compelled to
treat the subject with brevity, and to leave unsaid much
which might be urged did space permit.

As an introduction to the discussion of the subject, I
shall quote Darwin’s statement of the meaning of the
term ‘“sexual selection.” Te says: “This depends on
the advantage which ceitain individuals have over other
individuals of the same sex and species in exclusive re-
Iation to reprodnction. When the two sexes differ in
structure in relation todifferent habits of life, they have,
no doubt, been modified throngh natural selection, ac-
companied by inheritance limited to one and the same
sex. So, aguin, the primary sexual organs, and those
for nourishing and protecting the young, come under
the same head; for those individuals which generated
or nourished their offspring best, would leave, cwleris
paribus, the greatest number to inherit their superi-
ority; while those which generated or nourished their
offspring badly, would leave but few to inherit their
weaker powers. As the male has to scarch for the fe-
male, he requires for this purpose organsof sense and
locomotion, but if these organs are necessary for the
other purposes of life, as is gencrally the case, they will
have been developed through natural selection. When
the male has found the female he sometimes absolutely
requires prehensile organs to hold her; thus Dr. Wal-
lace informs me that the males of certain moths
cannot unite with the females if their tarsi or feet are
broken. . ... When the two sexes follow exactly the
same habits of life, and the male has more highly devel-
oped sense organs or locomotive organs than the female,
it may be that these in their perfect state are indispen-
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sable to the male for finding the female; but in the vast
majority of cases they serve only to give one malean ad-
vantage 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, judg-
ing from the structure of the female, be equally well
adapted for their ordinary habits of life. In such cases
sexual selection must have come into action, for the
males have acquired their present structure, not from
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 selec-
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 sexual selection, that is, by
the advantage acquired by certain males over their rivals.
But in most cases it is scarcely possible to distinguish
between the effects of natural and sexual selection. .

There are many structures and instincts which must
have been developed through sexual selection, such as
the weapons of offence and the means of defence pos-
sessed by the males for fighting with and driving away
their rivals—their courage and pugnacity—their orna-
ments of many kinds—their organs for producing voecal
or instrumental musie, and their glands for emitting
odors; most of these latter structures serving only toal-
lure or excite the females. That these characters are
the resnlt 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 & numerous progeny, if better endowed males were
not present. We may infer that this would be the easc,
for the females, which are unarmed and unornamented,
are able to survive and procreate their kind.  Secondary
sexual characters of the kind just referred to will be
fully discussed in the following chapters, as they are, in
many respects, interestirrg, but more especially as they
depend on the will, clioice, and rivalry of the individ-
nalswof either sex.

“When we behold two males fighting for the posses-
“sion of the female, or several male birds displaying their
gorgeous plumage and performing the strangest antics
before an assembled body of females, we cannot doubt
that, thongh led by instinet, they” know what they are
about, and consciously exert their mental and bodily
powers. In the same manner as man can improve the
breed of his game-cocks by the selection of those birds
which are victorious in the 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 it led to some advantage,
however slight, would suffice for the work of sexual se-
lection; and it is certain that secondary sexumal charac-
ters are eminently variable.

¢“In the 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 carringe—so it appears that in a
gtate of nature femule birds, by having long selected the
more attractive males, have added to their beauty. . . .
It is certain that with almost all animals there is a
struggle between the males for the possession of the fe-
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males, . . . Of the males the strongest, and, with some
species, the best armed, drive away the weaker males;
and the former would then unite with the more vigor-
ous and best nourished females, as these are the first to
breed. Such vigorous pairs would surely rear alarger
number of offspring than the retarded females, which
wonld be compelled to uniter with the conquered and
Iess powerful males; and this is all that is wanted to
add, in the course of successive generations, to the size,
strength, and courage of the males, or to improve their
weapons. But in a multitude of cases the males which
conquer other males do not obtain possession of the fe-
males independently of choice on the part of the latter.
The courtship of antmals is by no means so simple and
short an affair as might be thought. The females are
most excited by, or prefer pairing with, the more orna-
mented males, or these which are the best songsters, or
play the best antics; but it is obviously probable, as has
been actually observed in some cases, that they would
at the same time prefer the most vigorons and lively
males, . . . And this apparently has sufficed during a
long course of generations to add not only to the strength
and fighting power of the males, but likewise to their
various ornaments or other attractions. . . . Tosam up
on the means throngh which, so faras we can judge,
sexunal selection has led to the development of secondary
sexual charaeters : It has been shown that the largest
number of vigorous offspring will be reared from the
patring of the strongest and best armed males, which
bave conquered other males, with the most vigorous and
best-nourished females, which arc the first to breed in
the spring.  Such females, if they select the most at-
tractive and, at the same time, vigorous males, will rear
a larger number of offspring than the retarded females,














































































