
CHAPTER VIII. 

THE EVIDENCE FROIT SECONDARY SEXUAL CHARACTERS. 

T h e  N a t u r e  of th i s  Sort of Evidence. 

I HAVE already given many reasons for believing that 
the male reproductive organ is especially adapted for 
gathering up the gemmules which are thrown off by the 
cells of the body; and for transmitting them to tlie 
next generation by impregnation, thus giving rise to 
variation; while the transmission of the gemmules which 
are formed in the body of the female is not thus pro- 
vided for. 

If this supposition is correct, we should expect to find 
that a variation wliicli first appears in a male should 
have more tendency to become hereditary than one 
which first appears in a female. Any slight change in 
either the male or the female body will, as we have al- 
ready seen, cause all the cells which are either directly 
or indirectly influenced by the change to throw off gem- 
mules. This will happen in a female body as well as in 
a male body, but the gemmules are, in tlie latter case, 

~ much more likely to be transmitted to descendants, and 
thus to give rise to more extended modification. 

We should also expect to find that an organ which is 
confined to males is much more likely than one which is 
confined to females to undergo hereditary changes, for 
even if the parts of the female body give rise to gem- 
mules as frequently as the parts of the male body, tho 
chance of transmission is much less. 

We should also expect to 6nd that parts which are 
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confined to males are more variable than  parts confined 
to females; for variation in  any part is due to inherit- 
ance of a gemniule from the corresponding part of one 
parent or the other, bat when the part is found in only 
one parent the gemmule must come from that parent. 

As transmission of gemmules by the mother is more 
rare than transmission by the father, i t  is plain that 
parts which are confined to the male should be expected 
to vary more than parts found in the female alone. 

Finally we should expect thc male body as a whole to 
be more variable than the female body, for the same 
reason. 

In most cases it is impossible t o  trace any particular 
variation back to its first appearance. This is almost 
out of the question with wild animals, and most do- 
Gesticated races have been formed so slowly that i t  is 
impossible to say whether the successive steps appeared 
in males or in females, nor can we be sure that a varia- 
tion is new when i t  first attracts attention. Stilkit is 
interesting to note that the sudden variation which re- 
snlted in the ancon breed of sheep was first noticed in a 
male, although it is, of course, impossible to say whether 
i t  was due to inheritance of gemmules from the father 
ratlier than from the mother. Certain hereditary dis- 
eases and montrosities, such as albinism or polydactyl- 
ism, are fully as often traceable to a male origin as they 
are to a female origin, but as me know that peculiari- 
ties of this kind frequently skip a generation or two, we 
can xievcr be snre that we have traced them to their 
origin. 

In the secondary sexual cliaracters of animals we have 
a class of phenomena which are not rare and exceptional, 
for they are numbered by hundreds of thousands, and 
they can bc observed and studied by every one. 
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A secondary sexual character is a peculiarity which 
is not directly concerned in the reproductive process, 
although i t  is normally either confined to one sex, or 
else is much more developed in  one sex than it is in the 
other. The presence of a beard is a secondary sexual 
character of man; the comb, wattles, spurs and brilliant 
plumage of the domestic cock, the horns of a stag, the 
tusks of an elephant, the mane of a lion, or the brilliant 
plumage of the peacock or of the drake, are all of them 
examples of this sort of organs, for they are either con- 
fined to one sex, or else tiley are macli more conspic- 
uoukand important in one SCX than they are in thc other. 

They furnish, like hybrids, a means of disentangling 
or analyzing to sonic extent the influence of the two 
sexes in  heredity, and I hope to show in this and the fol- 
lowing chapters that  they fizrnish evidence to prove- 

1. That in most animals vith separate sexes the males 
of allied species differ more than the females from the 
ancektral type. 

2. That organs which are confined to males or are of 
more importance or are more perfectly developed in them 
than in the females, are much more likely to give rise to 
hereditary modifications than parts which are confined 
to  or are most developed in  females. 

3. That a part which is confined to or is most de- 
veloped in males is more likely than a similar female 
part to vary. 
4. That males are, as a rule, more variable than 

females. 
5. That the male leads and the female follows in the 

evolution of new races. 
There are two criteria which are of great use in  the 

attempt to trace the path which a species has followed 
in its e-iolution. One of these is by comparison of a 
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species with its nearest allies. The other is by compari- 
son of the young with tfie adult. 

If most of the species of a genus resemble each other 
i n  certain chamcters, while one species presents a marked 
deviation, we may in mosL cases safely conclude that 
the latter species has undergone recent modification in 
this respcct. Of course this rule does not hold good 
where the peculiarities of the exceptional species are 
featnrcs of resemblance to other genera of the family, 
for in this casc we must conclude that it has remained 
comparatively stationary, while all the otlier species of 
the genus have been modified. 

If in the second place we find that the adults of several 
related species differ greatly, while the young are much 
alike, we must attribute the difference in the adults to 
the fact that they have recently diverged from a common 
stock. 

Now I hope to shorn that throughout the animal king- 
dom, wherever the sexes differ from each other, the 
gencral law holds good that the males of allied 
species differ from each otlier more than the females 
do, and that the adult male differs more than tlie 
adult female from the young. There are many marked 
exceptions to this law, but the existence of the law 
has long been recognized by all naturalists. Every 
one who has worked at the systematic zoology of insects 
or vertebrates knows how difficult it  often is to decide 
upon the specific identity of an immature or a female 
specimen, emn in cases where the mature males can be 
recognized and identified without difficulty. 

Darwin’s interesting essay on “ Sexual Selection” is 
well known. It is almost entirely devoted to the study 
of secondary sexual characters, and to a masterly discus- 
sion of tlie subject in all its aspects and relations. 
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Darwin has gone over the whole field so thoroughly 
and exhaustively that little remains to  be said upon the 
subject, and the reader who is familiar with the essay 
will discover that almost all the facts in this chapter are 
borrowed from this source. 

Darwin’s aim, however, is simply to show the potency 
of sexual selection, while our present object ia to show 
the frequency of hereditary male modifico ‘1 t’ ion as com- 
pared with female modifications, and I have there- 
fore rearranged the facts, so as to  gire especial promi- 
nence to  this aspect of the subject. The critical reader 
will discover that in many cases I have borrowed the 
descriptive portion of one of Darwin’s paragraphs, but 
have said nothing about the theoretical portion. As 
Darwin’s conclusions are in many cases opposed to my 
own, this may convey to some the impression that I 
have made an unfair me of the weight of his anthority, 
and have quoted him in support of conclnsions which 
h e  in reality opposes. I will refer such readers to  the 
chapter which follows this, where I have devoted a sec- 
tion to a statement of Darwin’s view of the origin of 
secondary sexual characters, and have given my reasons 
for beliering that it is only a partial explanation of the 
phenomena in  question. 

Examples from Various Groups of the Animal hringdom 
t o  show that in ull Groups zultere the  Sexes are Sepa- 
rate the Mule is, as a Rule, more Afodijed fhan the 
Female, and that the Adult Nales of Allied Species 
differ more, as a Rule, fhan B e  Females or Eomg. 
ROTIFERA.-h 1849, Dalrymple (Description of an 

Infusory Animnlcnle allied to the Genus Notommata, 
Pl~il. Trans. 1849) made the interesting and remarkable 
discovery that, in one species of the Itotifera, Notona- 
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niatn A~zyZica, the animals are not hermaphrodites, as 
earlicr writers liad supposed, but that the mnles, which 
are rarely met wilh, arc very much smaller than tlie 
females. The latter sex is furnislied with a digestive 
tract which is quite complicnted in structure, and is 
armed at the mouth wjtli a lijglily specialized masti- 
cating apparatus. Tlie digestive organs of tlie male, 
011 the other hand, are almost absent. Thc jaws, the 
msophagns and the mouth are wanting, and thc stom- 
ach and intestine are reduced to a functionless rudiment. 
The males reccive no'nonrishment after they lcavc the 
egg, and they live only a short time. Tile prcseiice of a 
digcstive tract is characteristic of all groups of animals 
above the protozoa, so we are compelled to believe that 
the ancestral form from which the Rotifera are de- 
scended had, likc the ordinary metazoa, a mouth, a 
stomach, and an intestine; and no one who is a t  all 
familiar with comparative anatoniy can doubt that  the 
male, in which i t  is absent, rather than the female, in 
which it is present, is the sex which has been modified. 
Tlie digestive tract is usually one of the first parts to be 
developed in tlie embryo, and its disappcarancc or ab- 
sence in the adult male rotifer is therefore very different 
from the absencc of the wings in certain fcmale insects. 
Wings appear very late in life, and the failure of the 
female to acquirc them is simply at1 arrest short of per- 
fect development, while the absence of digestivc organs 
shows active degeneration. I n  1855 Leyclig verified 
Dalrymplc's observation (Zeit. f. Wiss. 2001. vi. p. 96) 
in the samc s1xcies, and also in a second species of the 
same genus; and as Iic mas able to distingnisli tlie out- 
line of tlic malc inside the egg, mliile this was still con- 
tained witliin the body of tlic fenialc, he remored all 
reason for doubting that the two sexes belong to one 
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species. In these two species the feniales were much 
alike, while thc males mere not only very different from 
the females, but also froni each other. 

FIQ. 1. Young female Rotifer. 
Hydutina senta. a. cloaca. b. 
contractile vesicle c. water 
tubes. d. stomach. e. ovary. 
f. ganglia. g. stomach. i. mouth- 
parts. 

FIQ. 2. Male of the same species. 
a. orifice of penis. b. contractile 
vesicle. c. testes. d. ganglion. 
e. setigerous apparatus. 

Sitice the year 1S55 the subject has been studied by 
many naturalists, and tlie ninles have been found in 
such a number of species that it is probable that the 
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scxcs arc scptratc in a11 tlic Rotifern. In somc forms 
tlie niillcs itrc cven niorc siniplilicil than in Xotownzatn, 
wliilc i n  otlicrs t h y  arc lcss so, and in a few tlicy :ire 
like tlic fcni 11cs i n  size wid sirticturc, aiid liarc tlic di- 
gestive urgttiis perfectly dcvcloped. 

ANsmms.--Among tlic mnrinc p o l j c l ~ ~ t o u s  annelids 
tlierc IS uf ten cwsidcr:tblc diffcrciicc between the sexes, 
and tlic points in wliicli tlie male diffcrs from tlie female 
are :dso points in ivliicli the males of various spccics dif- 
fer from cacli other. 

Crnstacea, ete., the female is often very grcatly modi- 
fied, and in somc case3 the females of allied spccics dif- 
fer from each other inuch more than the males, and in 
oilier cases i t  is linrdly iossible to say whether the males 
or tlie females of allied species differ most, but, taking 
the group as a whole, the Antliropods seem to follow 
the law which prevails in other groups of animals, and 
male modifications are more numerous than female 
modifications. 

I n  the Branchiopod Crustaces the males are smaller 
than tlie females, and are mnch less abundant. The 
male differs from the female in the possession of a num- 
bcr of sccond:wy sexual characters. Tlie second anten- 
nae of tlie malc are more richly supplied with sensory 
hairs than those of tlie female, and various appendages 
of tlie male may be so modified as to form clasping 
organs for holding the female. In Branchippus tlie 
second antcnnae of the male arc greatly modified for 
this 1mrl)osc. Fignre 3 shows the head of a female 
spccinicn of Brnizc?i@ps Grzibei, 'figure 4 tho liead of 
tlic m:dc of the same species, aiid fignres 5 and 6 tlie 
heads of thc males in two closely allied species. These 
figures show horn much the males of the various species 

ARTHROP0DA.-Among the Artlir0110d~, the Insects, 
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difler from each otlier iu this respect. Thc shape a d  
structure of tlie first antennae a id  of the abdomen may 

FZQ. 3. Eead of female specimen 
of Branchippus Crubei, greatly 
enlarged. a.  Arst antennm. b. 
second antenna 

Fro. 4. Head of the male of the 
Fame species. 

FIQ. 6. Head of male Branchippw 
stagnalia 

FIG. 6. Head of male drtemia 
salina. 

also show considerable modification in tho males of sari- 
ous species of Branchiopods. 
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Among the Cladocera, of which the common water- 
pea of our fresh-water ponds and lakes is an example, 
the female is provided with a brood poiich, within 
which the eggs are carried and the young developed. 
I n  the male these structures: are absent, and the second 
antenns are especially modified as organs for discover- 
ing and holding the female. They are richly supplied 
with sensory hairs, and they are often armed a t  their 
tips with grappling hooks, which differ in  the males of 
closely allied species. 

FIQ. 7. Antenna of male Cyclops 
aerrulatun. 

FTQ. 8. Antenna of male Cyelopr 
canthocarpoiden. 

The Ostracoda present sexual differences like those 
in  the Cladocera, and in many of them it is certain that 
the male part deviates, more than the female part, from 
the typical form. 

I n  the non-parasitic Copepods, of which the fresh- 
water CycZops (Fig. 9) is an example, there is not 
very much difference between the sexes, although cer- 
tain appendages, which are unmodified in the female 
and retain their typical form, sometimes differ greatly 
in  the males of allied species, and may be specially mod- 
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ified for discovering or holding the female. The 
modification of the first antenna of the male for this 
purpose is quite general, and a comparison of this part 
in the males of various species of Cyclops (Figs. 7 and 8) 
with the same part in a female (Fig. 9), sliows how much 
the males of allied species differ in this respect. The 
second antenna, the maxillary feet, and the last pair of 

FIQ. 9. Female specimen of Cyclops FIG 10. Female specimen of Noto- 
canthoeawoides. delphys Allmani. 

swimming feet, are sometimes modified in the same 
way i n  the male. In  the male Saphirrina the wonderful 
display of brilliant colors is due to  the presence of 
peculiar color-producing organs, wliicli are absent in 
the female. 

Among the parasitic Copepods we find a departure 
from the ordinary typical structure, which is so remark- 






























































