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,
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which must pair with the less vigorous and less attract-
ive males. So it will be if the more vigorous males se-
lect the more attractive and, at the same time, healthy
and vigorous females; and this will especially hold good
if the male defends the female and aidsin “providing food
for the young. The advantage thus gained by themore
vigorous pairs in rearing a larger number of offspring
has apparently sufficed to render sexual selection effi-
cient.”

The Study of Domesticated Races shows that this
Ezplanation does not go to the Root of the Maiter.

This long extract will, I hope, fully explain to those
readers who are not familiar with Darwin’s cssay, the
nature of sexual sclection, It will be seen that he at-
tributes the greater modification of the males as com-
pared with the females, in most of the groups of animals
where the sexes differ, to the fact that the males have
struggled with each other for the possession of the
females, or have been chosen by the females. This pro-
cess, long continued, is believed to have resulted in the
perpetuation of the strongest, best armed, or most at-
tractive males. :

I fully acknowledge the great potency of sexnal selec
tion, and believe with Darwin that it must act in essen-
tially the manner described by him, but I do not believe
that it goes to the root of the matter.

Fortunately there is a simple experimental test which
is easily tried and gives a satisfactory solution of the
question whether the phenomena do or do not depend
upon something more fundamental than the exposure of
the male to the action of selection.

If we take animals in which the sexes differ but little;
and prevent them from following their own inclinations,
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and pair them without any reference to their own prefer-
ences, and continue this for a number of generations,
until we have produced a number of divergent races or
breeds; if we then find that the males of these breeds
differ more frdm each other than the females, we must
conclude that there is, behind the action of selection,
some more deep-seated law, which determines that males
shall, as a rule, be more modified than females.

Domesticated Pigeons.

The study of domesticated pigeons is extremely in-
teresting in this connection, for it shows, conclusively
that the tendency which we have shown to exist in
nearly all groups of bisexual animals, the tendency of
the male to deviate more than the female from the
typical structure of allied forms, cannot be attributed
exclusively to the fact that the male is more exposed
than the female to the action of either sexual or ordinary
sclection. .

There are more than two hundred wild species of the
pigeon family, and throughout the whole group there
is an almost total absence of external difference between
the sexes. In a few species the plumage is somewhat
more brilliantly colored in the male than it is in the
female, and it is stated that in one species, Carpophaga
oceantca, the excrescence at the base of the beak is a
sexnal character, but these differences between the sexes
are slight and exceptional.

In domesticated pigeons, on the contrary, the sexes
often differ considerably, and it is a remarkable fact that
here, as in so many other groups of the animal kingdom,
““the characteristics of the different brecds are often
most strongly displayed in the male bird.” (Darwin,
Variation, Vol. L. p. 199.) In many cases the sexes are
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alike ; thus the female trumpeter has a tuft like that of
the male, and the hood of the Jucobin and the frill of
the turbit are alike in both sexes; but wherever the
sexes do differ the males are, as a rule, more modified
than the females.

In all ordinary domesticated breeds as well as in most
wild species, the number of tail-feathers is twelve, bnt
in the fan-tail breed there are from thirty to forty, and
they are permanently expanded like a fan. We must
believe that this deviation from the typical number of
tail-feathers in the pigeon family is due to recent modi-
fication, and we {ind that the number is often much
greater in the male fan-tail than it is in the female.

The pouter pigeon is a very remarkable domestie
breed. All domestic pigeons have some slight power of
inflating the crop, but this power is so greatly developed
in the pouter breed that the bird is able to blow himsclf
up like a balloon, and Darwin says that after one of lis
pouters had swallowed a good meal of peas, he could
hear the peas rattle as if in a bladder as the bird flew
through the air with its crop inflated. Darwin says
that the males pout more than the females, and gloryin
this power, and strut about puffed up with wind and
pride. He also says that it is a very unusnal thing for
the female to excel in pouting. 'We must therefore be-
lieve that the male pouter has departed further than
the female from ordinary pigeons.

The tumbling habit of tumbler pigeons is perhaps the
most remarkable of all the hereditary modifications of
domestic animals which man has produced. The fol-
lowing account of the English tumbler is quoted by
Darwin from Brent: ¢ Every few seconds over they go,
one, two, or three somersanlts at a time. Here and
there a bird gives a very quick and rapid spin, re-
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volving like a wheel, though they sometimes lose their
balance and make a rather ungraceful fall, in which
they occasionally hurt themselves by striking some ob-
ject. They begin to tumble almost as soon as they can
fly; at threc months old they tumble well bat still fly
strong ; at five or six months they tumble excessively,
and in the second year they mostly give up flying on ac-
count of their tumbling so much and so close to the
ground. Some fly round with the flock, throwing a
clean somersanlt every few yards, till they are obliged
to settle from giddiness and exhaustion. These are
called air-tumblers, and they commonly throw from
twenty to thirty somersanlts in a minute, each clear
and clean. 1 have one red cock that I have on two or
three occasions timed by my watch, and counted forty
somersaults in the minute. Others tumble differently.
At first they throw a single somersanlf, then it is
doubled till it becomes a continuneus roll, which puts an
end to flying, for if they fly a few yards, over they go,
and roll till they reach the ground. Thus I had one
kill herself, and another broke his leg. Many of them
turn over only a few inches from the ground, and will
tumble two or three times in flying across their loft.
These are called house-tumblers, from tumbling in the
house.”

The tumbling babit is shared by both sexes, but as in
the case of the pouter, it is the male which excels.

The carrier and barb races of domestic pigeons are
characterized by the presence of naked carunculated
skin over the beak and around the eyes, and in both of
these races this feature is most pronounced in the males.
These illustrations are sufficient to show that the dis-
tinctive characteristics of cach breed of domesticated
pigeons are either.alike in both sexes, or eclse. most de-
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veloped in the males, and that the males of allicd breeds
differ from each other more than the females.

"The individuals of choice breeds of domestic pigeons
are not allowed to follow their own inclinations and to
pair at will, but they are very carefully watched by the
breeder, for reasons which have no reference to the in-
clinations of the birds, so that there is no chance for
sexual selection, nor does the breeder confine his atten-
tion to the male scx especially, but secks to improve the
female ag well as the male ; and Mr. Eaton asserts in his
““Treatise on the Almond Tumbler” that a hien tumbler
would be worth twice as much money as a cock if she
had the characteristics of the breed equally well de-
veloped.

We find, then, that among the two hundred or more
wild species of the pigeon family, where sexnal selection
has every chance to act, there is no great difference be-
tween the sexes; but that in the more valuable domes-
ticated breeds, where all choice is precluded, and sexnal
selection ont of the question, the muales are, as a rule,
more modified than the females whenever the sexes differ.
We must therefore conclude that the greater modification
of the males, in pigeons at least, is not due to the fact that
the male is more exposed than the female to the action
of selection, but that the male has more tendency than
the female to depart from the ancestral type. In pig-
eons, at least, we must believe that something within the
animal determines that the male should lead and the
female follow, in the evolution of new breeds.

Domesticated Aninials in General.

When we study other domesticated animals in the
same way, we find that in some cases, as in horses, there
ig little difference between the sexes, and in other cascs



222 Heredity.

the efforts of the breeder are directed towards a pecul-
iarity of one or the other sex, as when cattle are reared
for the sake of their milk, or when fowls are kept for
fighting, or for their eggs; but whenever the sexes do
d ffer we find that the sume law exists, and that the
males of allied races differ from each other more
than the females. Regarding sheep, Darwin says that
there is a strong tendency for characters which have
been acquired under domestication to become attached
exclusively to the male sex, or to be much more highly
developed in the male than in the female. As illustra-
tive of this law he refers, among other instances, to the
fact that the accumulation of fat in the fat-tailed sheep
of the plains of India is greater in the male than in the
female, and the mane of the African maned race is fur
more develoned in the ram than in the-ewe.

Afnong fowls, every one is familiar with the fact that
the males of different breeds are, as a rnle, much more
different than the females, and that most of the breeds
are distinguished from each other by peculiaritics in or-
gans which, like the comb, spurs, and Jong tail-feathers,
are confined to the male. As a rule there is consider-
able difference between the sexes of fowls, but excep-
tions are not at all unusual, and in many breeds the
sexes can hardly be distinguished. 'I'he males and fe-
males of the gold and silver laced Sebright bantam can
be barely distingunished from each other, except by the
comb, wattles, and spurs, for theyare colored alike, and
the males have not hackles, nor the flowing, sickle-like
tail feathers. Inone breed of game fowls the males and
females are said to resemble cach other so closely that
the cocks have often mistaken their hen-feathered op-
ponents in the cock-pit for real hens, and have lost their
lives by the mistake, for although the cock is dressed in
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the feathers of the hen, he retains all his courage and
high spirit.

In a few cases the females of allied breeds differ more
than the males, aud Darwin refers to two strains of
black-breasted red games, in which the cocks were so
niuch alike that they could not be distinguished, while
the hens were partridge-brownin the one case and fawn-
brown in the other. The pencilling which is character-
istic of the Humburg hen is almost absent in the muale,
but as a rule the various breeds of fowls are distinguished
by peculiarities of organs which are almost or entirely
conflued to the males.

Of the comb Darwin says that it differs much in the
various breeds, and its form is eminently characteristic
of each kind with the exception of the Dorkings. A
single deeply serrated comb is the typical and most
common form. It differs much in size, being immense-
1y develeped in Spanish fowls; and in a local breed called
Redeaps, it is sometimes upwards of three inches in
breadth at the front, and more than four inches in length,
measured to theend of the peak behind.  In some breeds
the comb is double, and when the two ends are cemented
together it forms a ““cap comb;” in the “‘rose comb”
it is depressed, covered with small projections, and pro-
duced backwards; in the horned and Créve-Coeur fowl it
is produnced into two horns; it is triple in the pea-combed
DBrahmas, short and truncated in the Malays, and absent
in the Guelderlands. In the tusselled game a few lIong
feathers arise from the Lack of the comb, and in many
breeds a crest of feathers replaces the comb.  The crest,
when little developed, arises from a fieshy mass, but
when much developed, form a hemispherical protuber-
auce of the skull. In the best Polish fowls it is so
largely developed that the birds can hardly pick up their



224 Heredity.

food, and they are said to be particularly liable to be
struck by hawks.

With reference to variation in the plumage of the
male fowl Darwin says { Variation, p. 307): ‘“ As in some
orders of birds the males display extraordinarily shaped
feathers, such as naked shafts with disks at the end, ete.,
the following case may be worth giving. In the wild
Gallus bankiva, and in cur domestic fowls, the barbs
which arise from ecach side of the extremities of the
hackels are naked or not clothed with barbules, so that
they resemble bristles; but Mr. Drent sent me some
scapular hackels from a young Birchen Duekwing game-
cock, in which the naked barbs became densely reclothed
with barbules towards their tips, so that these tips,
which were dark colored with a metallic lustre, were
separated from the lower parts by a symmetrically-shaped
transparent zone formed of the naked portions of the
barbs. Hence the colored tips appeared like little sepa-
rate metallic disks. The sickle feathers in the tail, of
which there are three pair, and which are eminently
characteristic of the male sex, differ much in the vari-
ous breeds. They are seymater-shaped in some Ium-
burgs, instead of being long and flowing as in the typi-
cal breeds. They are extremely short in the Cochins,
and are nof at all developed in Hennies. They are car-
ried, together with the whole tail, erect in Dorkings and
games, but droop much in Malays and some Cochins.
Sultans are characterized by an additional number of
lateral sickle feathers. The spurs vary much, being
placed higher or lower on the shank; being extremcly
long and sharp in games, and blunt and short in Cochins.”

The number of the spurs varies, some fowls having as
many as five on each leg; their position on the leg also
~aries in different breeds.
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These extracts are sufficient to show that organs which
are confined to the cock arc espeeially variable, and that
the characteristics of each Lreed are chicfly modifications
of their male parts.

It is therefore evident that the males of the various
breeds are as a rule much more different from each other
than the females, in fowls, as well as in sheep, pigeons
and other domestic animals. The rule is by no means
_universal, however, and there arc a few remarkable ex-
ceptions. I have already mentioned two cases of black-
breasted red game fowls, in which the females were
quite distinet, while the males of the two forms could
not be distinguished. The breed of domestic ducks
known as the Call Duck is remarkable for its small size
and from the extraordinary loquacity of the female,
while the drake only hisses like ordinary drakes.

Darwin gives (Variation, Vol. I. p. 309) an intercst-
ing account of the origin of the crest in Polish fowls.
He says that in most fowls head ornaments of all kinds
are more fully developed in the male than in the female;
but in Polish fowls the crest or top-knot, which in the
male replaces the comb, is equally developed in both
sexes.  ““In certain sub-breeds, which from the lien
having a small crest are called lark-crested, a single up-
right comb sometimes almost entirely takes the place of
the crest in the male. From this latter case, and from
some facts presently to be given with respeet to the pro-
tuberance of the skull in Polish fowls, the crest in this
breed ought perhaps to be viewed as a feminine charac-
ter which has been transferred to the male. . . . At {he
present day all the breeds of Polish fowls have the great
bony protuberance on their skulls, which includes part
of the brain and supports the crest, equally developed
in both sexes. DBut formerly in Germany the skull of
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the hen alone was protuberant. Blumenbach, who par-
ticularly attended to abnormal peculiarities in domestic
animals, states, in 1813, that this was the case; and Bech-
stein had previously, in 1793, observed the same fuct.
This latter author . . . . expressly states that he never
observed this protuberance in male fowls. IIence there
can be no doubt that this remarkable charucter in the
skalls of Polish fowls was formerly in Germany confined
to the fomale sex, but has now been transferred to the
males, and has thus become common to both sexes.”
These few cases are clearly exceptional, and the study
of domesticated animals shows us that, as a rule, the
males of allied breeds, like the males of wild specics,
are more different from each other than the females,
We cannot attribute this difference to sexual selection,
for most of our domesticated animals, especially those
of purc blood, are prevented by man from following
their own inclination in the sclection of mates. Neither
can we assert that man has devoted especial attention to
the selection and modification of males, and has aimed
at changes in those organs which are most developed in
mules, for, among pigeons at least, the opposite of this
is the case, and a female bird of equal excellence is more
valued than a male. We are thus forced to conclude
not only that ‘‘among domesticated animals the male is
more variable than the female” (Darwin, Sexual Selec-
tion, Vol. I. p. 266), but also that organs which are con-
fined to males, or unusnally developed in them, are more
apt than organs which are confined to females, to trans-
mit their variations, and thus to give rise to hereditary
race modifications. As our domesticated races show, by
their close similarity to natural species, that the canses
which have produced them are very similar to those
which have acted upon wild organisms, we are justified
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in doubting, from the analogy of domesticated animals,
whether the excessive modification of the males of wild
animals is due entirely to the fact that males arc more
exposed than females to the action of selection. As the
study of domesticated races leads us to {he conclusion
that something within the animal compels the male to
lead and the female to follow in the cevolution of new
brecds, we must believe that a similar law regulates in
the same way the evolution of wild organisms. The
study of domesticated races, like the study of wild spe-
cies, also compels us to believe that this law is not im-
mutable, but that variations which originate in a female
may become hereditary, although this is somewhat rare,
as compared with the hereditary establishment of male
modifications.

The View that the Male /s more Exposed than the Female
to the Action of Selection.

According to Darwin the excessive exposure of the
male to the action of selection, natural and sexual, is
the cause of his great modification. IIe points out that
the distinctive characters of the male are, in many cases
at least, of especial use to him, as a male, and he shows
that the individuals which posscss these peculiarities are
benefited by them, and have thercfore been preserved,
while the females, deriving no advantage from them,
Lave not been thus selected.

No one can doubt the truth of this statement, but it
does not go to the root of the matter. The question is
not how peculiarities useful to the male alone have been
restricted to that sex, but why the female has not ac-
quired another set of characteristics to fit her for her
peculiar needs. No one can dounbt that a hen might
have special organs, as useful to her for the care and pro-
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tection of her brood, and for her otvn defence while in-
cubating, as the cock’s spurs and crnaments are in an-
other way to him: nor can we doubt that such organs
would be preserved and perfected by natural selection
if proper variations should appear and should become
hereditary.

Among the mammalia the peculiar organs of the male,
his so-called secondary sexual characters, are often of
great use to him in ways which are not connected with
reproduction. This is especially true of his weapons of
offence, for the bull not only uses his horns in fighting
with other males for the females, but also in protecting
himself and the rest of the herd from encmics. The
elepbant uses his tusks in many ways. Ile tears down
trees with them for the sake of the foliage, and he rips
open palm trees in order fo obtain the nutritions farina-
ceous core. ITcuses them to prod the ground to discover
whether it is firm enough to bear his weight, and with
them he attacks and kills his encmics.  Many mountain
goats, when they accidentally full from great heights,
strike upon their strong and eclastic horns, and thus
break the foree of the blow. In fact, most of the weap-
ons which occur in male animals are nsed for defence
or protection, as well as in their conflicts with other
males. The presence of these organs often saves the life
of their possessor, and it would therefore seem as if they
would be more modified by natural selection than by
sexnal selcetion, for matursl selection wusually means
death to the unarmed male, while the result of sexnal
selection is simply a decreased number of deseendants,
But natural selection acts upon the female as well as the
male, and as the care and protection of the young usnally
falls to the female mammal, it would seem as if she as
-well as the male ought to have special weapons of de-
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fence.  The welfare of the race does not depend upon
the number of young which are born, but upon the num-
ber which grow up; and if we take two cascs, one vari-
ety in which the male has speeial weapons which enable
him to drive away his rivals and thus to produce a great
number of children, and another variety in which the
female has special weapons which cnable her to protect
her young from enemies, and thus rear them all in safety,
it certainly seems as if the modification would be most
sure of perpetuation in the sccond case, and that the
second varvicty should, in time, exterminate the fivst.

As a matter of fact we do find that the weapons of
mammals exist in many cases in the female, but they are
most developed and most modified in the male, and it is
hard to understand why variations of this kind should
not more frequently arise and become hereditary in the
female, unless something besides sexual selection deter-
mines that males should be more plastic than females.

The modification of the female is certainly quite pos-
sible, for there are numbers of cases in all groups of the
animal kingdom where the females alonc have some pe-
culiar characteristic which is not directly concerned in
reproduction.

Thus Darwin says ( Variation, Vol. I p. 033) ““The
tarsi of the front legs are dilated in many male bectles or
are furnished with broad cushions of hairs; and in many
genera of water-beetles they are armed with a round flat
anchor, so that the male may adhere to the slippery body
of the female. It is @ much more unusual circumsiance
that the females of some water beetles (Dytiscus) have
their elytra deeply grooved, and in Aectlius sulcatus thick-
1y et with hairs, as an aid to the male.”

We have seen that the males of many species of crus-
tacea have various parts of their bodies especially modi-
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fied for clinging to the female, and we can understand
that natural selection will perpetuate modifications of
this kind, for the maleswhich adhere most firmly to the
females will leave the greatest number of descendants,
who will inherit their peculiarity; but the same rule
would hold good if certain females were so modified as
to afford a good surface for the male to cling to, as we
may see from the fact that in a few forms the females
are thus modified.

Fritz Miller has described certain species of amphipod
erustacea, of the genus Melita, in which the female does
have special hook-like processes for the male to cling to,
and cases of this kind are sufficiently numerous to show
that when a useful female modification does appear it
becomes hereditary. In all cases where the sexes are
separated and different from each other, the female un-
doubtedly might be benefited by peculiar organs as fre-
quently as the male. Mow then are we to account for
the remarkable fact that the cases of male modification
of this kind are so very much more numerous than the
instances of female modification?

Darwin concludes that we must believe that the male
is more variable than the female, and we shall subse-
quently see that this is so, and the reason for it. Still
the female does vary, and vary greatly, and unless there
iz some reason why female variations shonld be less apt
than male variations to become hereditary, the great pre-
ponderance of special male modifications is incompre-
hensible.

The Male more Eager than the Female.

Darwin attributes this to the greater eagerness of
the male. He says (Sexual Selection, Vol. L. p. 263):
“Throughout the -animal kingdom, when ‘the sexes



The Evidence from Sexual Characters. 231

differ from each other in external appearance, it is the
male which, with rare exceptions, has been chiefly
modified: for the female still remains more like the
young of her own species, and more like the other mem-
bers of the saume group. The cause of this scems to lie
in the males of almost all animals having stronger pas-
gions than the females.”

He points out that it is the males that fight together
and display their charms before the females ; that among
mammals, birds, fishes, reptiles, and batrachians, the
male is known to be much more eager than the female;
that among insects it is a law that the male seeks the
female ; that among spiders and crustacea the males are
more active and erotic than the females, and that in
these latter groups the organs of sense and of locomotion
are often more highly developed in the male than in the
female. The female, on the other hand, is, with the ra-
rest exceptions, less eager than the male : she is coy, re-
quires to be courted, and may often be seen for a long
time endeavoring to escape from the male.

He gives the following explanation of the manner in
which the male has been rendered more eager than the
female, so that he searches for her and plays the more
active part in courtship in so many widely distinct
classes of animals :

It would be no advaritage and some loss of power if
both sexes were mutually to search for each other; but
why should the male almost always be the seeker ? With
plants, the ovules after fertilization have to be nourished
for a time; hence the pollen is necessarily brought to the
female organs—being placed on the stigma, through the
agency of insects or of the wind, or by the spoutaneous
movements of the stamens, and with the alge, etc., by
the locomotive power of the antherozooids. . With lowly
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organized animals permanently affized to the same spot,
and having their sexes separated, the male clement is in-
variably brought to the female; and we can see the rea-
son, for the ova, even if detached before being fertilized
and not requiring subsequent nourishment and protec-
tion, would be, from their larger relative size, less easily
transported than the male element. Hence, plants and
many of the lower animals are in this respect analogous.
In the case of animals not affixed to the same spot,
but enclosed within a shell, with no power of protrud-
ing any part of their bodies, and in the case of animals
having little power of locomotion, the males must trust
the fertilizing element to the risk of at least a short transit
through the waters of the sea. It would, therefore, be
a great advantage to such animals, as their organization
became perfected, if the males, when ready to emit the
fertilizing element, were to acquire the habit of approach-
ing the female as closely as possible. The males of va-
rious lowly organized animals have thus aboriginally
acquired the same habit which would naturally be trans-
mitted to their more highly developed male descend-
ants; and in order that they should become cfficient
seckers, they would have to be endowed with strong
passions. The acquirement of suck passions would
naturally follow from the more eager males leaving a
larger number of offspring than the less eager.”

Need for a more Fundamental Explanation.

This is all undoubtedly true, as far asit goes, but it
does not cover the whole ground. The sexual passion of
the male is undoubtedly stronger, as a rule, than that
of the female, and as the existence of the species de-
pends upon the strength of this passion, there will un-
doubtedly be a selection of the most. eager males. .
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We must recollect, however, that the sexual passion is
not the only one upon which the perpetuation of the
species depends. The parental feeling or passion is fully
as important, and as a rule this is most developed in the
female. In the same way that the males which are best
fitted for pleasing and commanding the females are nat-
ually selected, those females which are best adapted
for protecting, feeding, and educating the young would
be picked out from generation to generation. If any
hereditary variation should appear which contributed in
any way to this end, it would be at least as valuable to
the species as an extra ornament or a new color in the
male; and there are certainly as many possible ways to
improve a female animal as there are to improve a male.
If these variations of parts which are confined to the fe-
male, or which are of use only or chiefly in this sex, are
as apt as the similar parts of a male to give rise to
hereditary modifications, we should expect the evolution
of new improvements in the female body to keep pace
with the improvement of the male body.

We should expect, when allied species are compared,
to find that the females differ from each other as much
as the males; and that while the males are gradually
becoming more and more specialized for conflict and
rivalry with other males, and for winning the favor of
the females, the females are becoming specialized along
another path, for the better care and protection of their
young. The fact that we find nothing of the kind; that
evolution shows itself especially in tlie males, while the
females remain comparatively stationary, shows that we
must scarch for some other explanation than the one
given Ly Darwin. We are, therefore, compelled to
recognize, in the general rule that the male is more
modified than the female, the evidence of some cause
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more fundamental and general than the great exposure
of the male, through the intensity of the sexnal passion,
to the influence of selection; for the parental instinet ig
fally as important for the welfare of the race as the
" sexnal instinet, and the former is, as a rule, most devel-
oped in the female, just as the latter is greatest in the
male, and it might be expected to lead to the selection
and modification of females, as the latter passion does to
the modification of males.

The Theory of Heredity Furnishes the Only Adegquate
Ezplanation.

We must acknowledge that the great body of facts de-
tailed in the beginning of this chapter have no adequate
explanation, except on the hypothesis that a part which
i8 present, or functional, or most important in the male
alone, is very much more likely than a part which is
limited to females in the same way, to give rise to heredi-
tary variations. The facts receive a ready explanation on
the hypothesis that there is an especial adaptation for
the transmission to the egg of gemmules thrown off by
the cells of the male body, while their transmission in the
female is not thus provided for, but i1s due to accident.
According to this view we must, in animals where the
sexes have long been separated, look to the cells of the
male body for the origin of a large proportion of the
variations which have gradually been accumulated in
the past to give specics their present character; and we
must regard secondary sexual characters as differing
from ordinary specific characteristics, simply in being
especially useful to one sex, usually the male, or in being
disadvantageous to the other sex, so that natural sclec-
tion has developed them to a greater degree in one sex
than in the other.
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It will be seen that the evidence from this source is,
as far as it goes, very similar to the evidence from hy-
brids, A reciprocal cross between two species furnishes
a means of analyzing the influence of the two sexes, and
of distinguishing, to some slight degree, the cffect of
each sexual clement in heredity. The study of sexual
character gives us another means of doing the same thing
on a more limited scale.

Aseach cell of the body may throw off gemmnules, there
is no way of showing that a variation in a part which is
alike in both sexes, is due to the transmission of gem-
mules from the cells of one parent rather than from those
of the other, but the case is different with a part which
is more developed in one sex than it is in tne other. In
this case we should, according to our theory of heredity,
expect it to throw off gemmules most frequently in the
sex in which it is of most functional importance, and
as we suppose that there is an especial arrangement for
the transmission to the egg of those gemmules which orig-
inate in the male body, we can sce that an organ which
is most important in the body of the male is much more
likely to give rise to hereditary modification than one
which is most important, and therefore most prolific of
gemmules, in the female body.

The history of secondary sexnal characters is, there-
fore, what our theory of heredity would lead us to
expect, and no other explanation which has ever been
proposed fully accounts for all the phenomena.

Instances of Female Modificalion.

We should not expect, however, to find secondary sex-
ual characters exclusively confined to males, but simply
more geneml than they are in females, and as a matter
of fact we do mect with many cases where the femflle
"has been more modified than the male.
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I will now give a few of those which seem to me to be
most opposed to my general conclusion,

Lemale Modification.

In certain species of the amphipod crustacecan genus
Melita, the females differ from all other amphipods by
having the sexunal lamellee of the penultimate pair of
fect produced into hook-like processes, of which the
males lay hold with the hands of the first pair. In an-
other amphipod, Brachyscelus, the male possesses, like
all other amphipods, a pair of posterior antennse, but
they are absent in the female, so that the latter differs
nmore than the male from allied forms. Darwin states
that the females of certain water-beetles, as Dytiscus
Acilins and Hydroporus, have their wing-covers grooved
or thickly set with hairs or punctured, in order to ena-
ble the male to cling to the slippery surface of their hard
and polished bodies.

The call duck is a dumesticated breed which receives
its name from its extraordinary and exceptional loquaci-
ty, and as this loquacity is contfined to the female, while
the male hisses like other ducks, we must regard this as
a case of fomale modification. We know from the state-
ments of Blumenbach and Bechstein that, previously to
the year 1813, the great bony protuberances on the skull
which characterize the Polish breed of fowls, were con-
fined to the females, although they are now equally de-
veloped in both sexes. There can be no doubt that this
peculiarity originated in the females, and was subse-
quently inherited by the males.

Among the Phasmide or spectre insects the females
alone, in some species, show a most striking resem-
blance to leaves, while the males show only a rade ap-
proximation, and Darwin has pointed out that, as we can
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hardly believe that such a resembiance is disadvantageous
to the mules, we must conclude that the females alone
have varied, and that these variations have been pre-
gerved and augmented by natural selection for the sake
of protection, and have been transmitted to the female
offspring alone. '

In two species of Birds of Paradise, Paradisia apode
and Paradisic Papuana, the females differ from each
other more than do their respective males; the female of
the latter species having thie under surface pure white,
whiie the female of P. apoda is deep brown bencath.

The males of two species of shrikes ( Ozynotus) in the
islands of Mauritins and Bourbon, differ but little in
color, while the females differ much, so that the female
of the Bourbon species might at first sight be mistaken
for the young of the Mauritius species, In this case
there seems to be every reason for believing that the
female of the Mauritius species has varied, while the
male has remained nnmodified.

Semper states (Antinal Life) on the aunthority of Dr.
Hagen that the females of many species of cave-beetles
are blind, while the males have perfect eyes. As we
may feel confident that these beetles are descended from
ordinary forms, we must regard this as an instance of
female modification.

The remarkable shell which is secreted by the large
fan-like arms of the paper nautilus (Argonauta) occurs
in the femalesalone, and it probably owes its origin to
female modification, although it it not impossible that
our recent species may be descended from a form in
which the male had a shell.

The most remarkable cases of female modification are
those which are presented by polymorphic insects.

Papilio turnus is one of our common yellow butter-
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flies, and it is found over almost the whole of temperate
North America. In New England and New York the
sexes are alike, but south of lat, 42° some of the females
are black, and they are so different frem the yellow mule
and the northern yellow female, that they were for a
long time regarded as a distinet species, and have re-
ceived a specific name, Papiliv glowcus. Between lat.
42° and lat. 37° both forms are found, and Prof. Uhler
of Baltimore, has rcared the yellow female Papilio
turnus, and the bluck one, P. glawcus, from the sume
lot of eggs, but further south only the bLlack female is
found, although the male is exactly like that which in
New England is associated with the yellow female alone.

Wallace has recorded a number of similar cases among
the Malayan Papilionide, of which Papilio Memnon
is one of the most striking. In this species there are
two kinds of females, one closely resembling the male,
and the other differently colored, and furnished with
long spatulate tail-like elongations of the hinder wings.
These tails are not present on the wings of the male nor
on those of the second female, although they are found
in both sexes of other species of Papilio, and in some
other less specialized genera of the Papilio fumily. The
males, the tailed and the tailless females have all been
reared from a single group of eggs, so there is no doubt
that they all belong to the same species.

Wallace has given other cases in which the same male
form is found associated, in different countries, with
their three different female forms.

It is possible, and indeed probable, that in some of
these cases certain females have resembled the male,

“while others have either remained unmodified or else
have reverted back to an ancestral form.

Darwin refers to a case of sexnal dimorphism which
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occurs in several species of the dragon flies of the genus
Agrion, in which a certain number of females are of an
orange color, and thus differ from the males and ordi-
nary females.

He suggests that this is probably a case of reversion,
for in the true Libellul®, whenever the sexes differ in
color, the females are always orange or yellow, so that,
supposing Agrion to be descended from some primordial
form having the characteristic sexnal colors of the typi-
cal Libellule, it would not be surprising that a tendency
to vary in this manner should occur in the females
alone. A

This explanation seems to apply to several of the re-
corded cases of female polymorphism, but not to all, and
we must acknowledge that in these cases the fcmale
shows, in a far greater degree than the male, a tendency
to deviate from the primitive form of the species, and to
give rise to new race modifications.

We have already called attention to the fact that
-among the Crustacea there are many cases of male poly-
morphism, and many cases of the same kind are known
among male insects; as well as many cases, besides those
I have mentioned, of female polymorphism,
~ In many of the social insccts we have most profound
structural modifications, and most complex instincts,
which can only have arisen in females; and asallied spe-
cies of sociul insccts differ from each other in characters
which are confined to the females, we must acknowledge
that in these forms there is no lack on the part of this sex
of a power to give rise to hereditary race modifications.

That facts of this kind present a serious difficulty 1
cannot deny, but we must recollect thet our hypothesis
does not demand that the power to transmit variations
should be confined exclusively to males, but simply that
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it: should be much more active in them than it is in the’
females, and we certainly find that this isthe case. I
believe that we may, in justice, conclude that, with
greater knowledge of the few cases where females give
evidence that they have this power to an exceptional de-
gree, the difficulty will disappear, for they are certainly
deviations from a general rule, and they must therefore
be regarded as special cases, to be studied by themselves.

It is interesting to notice that both parthenogenesis and
female race-modification are more frequent among the

Anthropods than in most other groups of animals, and
that parthenogenesis isknown to occur in the Lepidop-

tera and in the social insects, two of the groups where
great modifications can be most clearly traced to a fe-
male origin. It is not improbable that the power of the
egg to develop without fertilization, and its power to
store up and transmit gemmules, may be related in some
way, so that when the one power is acquired the otheris
also.

Every one is aware that we meet, in the most diverse
groups of animals, with structures and instincts which
are confined to the females; such as the brood-chambers
of Daphnia, the ovipositor of the ichneumon fly, the
sting of the honey bee, the marsupial pouch of the op-
possum, the nest-building and incubating instincts of
birds, or the nursing habit of female mammals. We
must bear in mind, however, that in many of these cases
a male origin for the successive variations is not out of
the question. The fact that the male Hippocampus and
not the female has an’'incubatory pouch, and that mam-
me are present in most male mammals, certainly shows
the possibility of a male origin for these structures, and as
many male birds either share in the work of nest-build-
ing and incubating or aid the female in this duty, there
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is certainly no difficulty in believing that these instincts
have had a male origin.

The remarkable instinet which leads some species of
cuckoo and crow blackbirds to lay their eggs in the nests
of other species, must have originated in females, and a
collection of all the cases which must be explained in
the same way would make a formidable list, but the fact
would still remain true, that among animals with separate
sexes, male modifications are very much more frequent
than female modifications, and this is all that our the-
ory requires,



