CHAPTER X.

THE EVIDENCE FROM THE INTELLECTUAL DIFFERENCES
BETWEEN MEN AND WOMEN.

~ (This chapter, which was published in the Popular Science
Monthly for June and July, 1879, under the title, ** The Con-
dition of Women from a Zoblogical Point of View,” is reprinted
here. almost without change.)

Zobroay is the scientific study of the past history of
animal life, for the purpose of understanding its future
history. Since man has, in part at Ieast, conscious con-
trol of his own destiny, it is of vital importunce to hu-
man welfare in the future that we should learn, by this
comparative study of the past, what are the lines along
which progress is to be expected, and what the con-
ditions favorable to this progress, in order that we may
use our exceptional powers in harmony with the order
of nature.

The study of the growth of civilization shows that
human advancement has been accompanied by slow but
constant improvement in the condition of women, as
compared with men, and that it may be very accurately
measured by this standard. Judging from the past, we
may be sure that one of the paths for the future prog-
ress of the race lies in this improvement, and the po-
sition of women must therefore be regarded as a most
important sociul problem. If there is, as I shall try to
show, a fundamental and constantly increasing differ-
ence between the sexes; if their needs are different, and
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if their parts in the intellectunal, moral, and social evo-
lution of the race are, like their parts in the reproduc-
tive process, complemental, the clear recognition of this
difference must form both the foundation and super-
structure of all plans for the improvement of women.

It there is this fundamental difference in the sociolog-
ical influence of the sexes, its origin must be sought in
the physiological differences between them, although the
subject is now very far removed from the province of
ordinary physiology. While we fully recognize the in-
significance of the merely animal differences between the
sexes, as compared with their intellectual and*moral in-
fluence, it is none the less true that the origin of the
latter is to be found in the former; in the same manner
—to use a humble illustration—that the origin of the
self-denying, disinterested devotion of a dog to his mas-
ter is to be found in that self-negation which is neces-
sary in order that a berd of wolves may act in concert
under a leader, for the general good.

In order to trace the origin and significance of the
differences which attain to such complexity and impor-
tauce in the human race, we must carry our retrospect
back far beyond the beginning of civilization, and trace
the growth and meaning of sex in the lower forms of life,
In so doing I shall ask attention to several propositions
which may not at first appear to have any bearing upon
our subject, or any very close relation to each other. I
shall then try to show what this relation is, and point
out its bearing upon the education of women.

Every organism which is born from an egg or seed is a
resultant of the two systems of laws or conditions which
may be spoken of abstractly as the law of heredity.and
the law of variation, or, to use the old teleological terms,
each organism is a mean between the principle of adhe-
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rence to type and the principle of adaptation to con-
ditions.

That like produces like is universally but never abso-
lutely true. The off:pring resembles its parents in all
fundamental characteristics. The human child, for in-
stance, resembles its parents in the possession of all the
characteristics which distingunish living things from
those which are not alive, as well as those which distin-
guish animals from plants. The chemical, physical,
and physiological changes which take place in its body
and the histological structure of its tissues are like those
of its parents, and its various organs are the same in
form and function. All the characteristics which unite
it with the other vertebrates, as a member of the sub-
kingdom Vertebrata, are like those of its parents, and
also those which place it in the class Mammalia, and in
its proper order, family, genus, and species. It also
shares with its parents the features or race characteris-
tics of the particular tribe or race to which they belong.
If they are Chinese, Indians, or negroes, the child be-
longs to the same race, and manifests all the slight,
superficial peculiarities of form, constitution, and char-
acter by which that race is distinguished. Even the in-
dividual peculiarities of the parents, intellectual and
moral as well as physical, are now known to be heredi-
tary. Since this holds true of any other animal or plant,
we must recognize the universality of the law of hered-
ity, but we must not overlook the equally well-estub-
lished fact that each organism is the resultant of this
law and another, the law of variation. The child is like
its parents, but not exactly like them. It is not even a
compound of characteristics found in one or the other
of them, but has individual peculiarities of its own;
slight variations which may ot have existed in either
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parent, or in'any more remote ancestor. The slight in-
dividual differences are so overshadowed by the much
more conspicuous resemblances due to heredity—with
which they compare about as the green buds at the tips
of the twigs of a large tree compare with the hard wood
of the trunk and branches, the growth of previous years
—and they are so fluctuating and inconstant, that their
importance may casily escape attention. Careful obser-
vation shows, however, that every characteristic may
vary: those distinctive of the class or order as well as
those which mark the species or variety. The variations
may manifest themselves in the adult, or at any.other
period in the life of the individual. Even the eggs have
individualities of their own, and among many groups of
animals the eggs of the same parent, when placed under
precisely similar conditions, may differ in the rate and
manner of development. Although most of these indi-
vidunal differences are transient, and disappear within a
few generations, there can now be no doubt that those
which tend to bring the organism into more perfect har-
mony with its environment, and are thereforc advantage-
ous, may be established as hereditary features, through
the action of the law of the survivalof the fittest; and it
is hardly possible to over-estimate the value of the evi-
dence which paleontology and embryology now furnish to
prove that all hereditary characteristics, even the most
fundamental, weré originally individual variations.

The series of hereditary structures and functions
which makes up the life of an organism is constantly be-
ing extended by the addition of new features, which, at
first mere individual variations, are gradually built into
the hereditary life history. In this way newly acquired
peculiarities are gradually pushed further and further
from what may be called the growing end of the series,
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by the addition of newer variations above them. 1t can
also be shown that from time to time the peculiarities
at the other end of the series, the oldest hereditary fea-
tures, are crowded out of the life of the organism, and
dropped, so that an animal which is high in the scale of
evolution does not repeat, in its own development, all of
the early steps through which its most remote ancestors
have passed. The series of hereditary characteristics,
thus growing at one end and fading away at the other,
gradually raises the organism to new and higher stages
of specialization, and its evolution by variation and he-
redity may be compared with the growth of a glacier.
The slight individual differences are represented by
the new layers of snow added by the storms to the de-
posit which fills the valley in"which the glacier arises.
The snows which are soon blown away are those varia-
tions which, being of no use, soon disappear; while the
snow which remains in the valley, and is gradaally con-
verted into ice, represents those individual differences
which are seized upon by natural selection, and gradu-
ally rendered hereditary and constant. The long stream
of ice stretching down to lower regions, and made up of
the snows of thousands of winters, receiving new addi-
tions at its upper end, and at the same time melting
away at its lower, is no bad representation of the long
series of hereditary features, once variations, which form
so large a part of every organism. If the glacier were
not in motion, but stationary, so that the melting of
the oldest portion and the additions to its upper end
should gradually carry the body of ice up.to higher and
higher levels, we should have a very perfect parallel to
the evolution of an organism by variation and heredity.
The steps in this progresssare embodied in a long se-
ries of individuals, each of which is, either immediately
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or indireetly, the product of a fertilized egg or seed,
through which the laws of heredity and variation act, to
bind the separate individuals into a progressive whole.
The seeds and eggs with which we are most familiar are
highly complicated, and consist of the protoplasmic germ,
which is intimately united to a mass of food destined
to be converted into protoplasm during development.
The germ with its food forms the yolk of such an egg
as that of the bird, and is surrounded by layers of albu-
men, which are also used as food, and by a complicated
series of investing membranes. It originates in a special
organ, the ovary, and is incapable of perfect develop-
ment until it has been fertilized by the male reproduc-
‘tive element. Inits carliest stage of growth it is simply
one of the cells or histological elements of the ovary, but
as it grows it soon becomes very much larger than an
ordinary cell, and its protoplasm becomes filled with
food material, and the outer layers and walls are added
to it. In many animals the external envelopes are want-
ing, and the egg is simply a very large ovarian cell, filled
.with food material, and capable of developing, under the
influence of the male element, into a new organism. In
still other animals the food-yolk is wanting, and the egg
is small, and does not differ from an ovarian cell; and in
still other animals the ovaries are lacking, and cells may
become specialized as ova in various parts of the body.
The serics is so complete that we may be certain that
we are comparing strictly homologous structures, and
we may therefore conclude that the egg is nothing but
one of the cells of the body, which may, when acted
upon by the male clement, develop into a new organism,
substantially like its parents, with some of the individ-
ual peculiarities of each of them, and also with new pe-
culiaritics of its own.
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From the necessity for impregnation in most cases, it
has been assumed that the essential function of the male
clement is to quicken the germ, and thus start the pro-
cess of development. It is true that it does have this
fuunction in many cases; but comparative study shows
that the egg itself is alive, and does not need quicken-
ing, and that this must be regarded as a secondary and
derived function of the male element, not the essential
and primitive function.

That this is the case is shown by the fact that, while
the carlier stages in the developmental process are suf-
ficiently alike in different animals fo admit of a compa-
yison between them, the stage at which impregnation
takes place is not fixed, but variable. In some cases the
ovarian egg remains without change until it is impreg-
nated; and the first step in the developmental process,
the disappearance of the germinative vesicle, is the im-
mediate result of the union of the spermatozea with the
ovam. In other cases the germinative vesicle disap-
pears, and the egg then remains inactive until it is im-
pregnated; and this is followed at ence by segmentation.
In other cases segmentation takes place without impreg-
nation. Other eggs develop still further; and, finally,
there are many animals whose unfertilized eggs not only
commence but complete the developmental process, and
give rise to adults which may in turn produce young in
the same way: and this may go on indefinitely, without
the intervention of a male. The queen bee is able to
lay fertilized or unfertilized eggs, and they are equally
alive and capable of development.

These facts show conclusively that the essential func-
tion of the male element is not the vitalization of the
germ.

Turning now to anothef aspect of our subject, we find
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that among plants, and among all the lower and simpler
groups of animals, new individuals are produced by the
various forms of asexual generaticen, as well as sexually. -
In certain animals, snch as the tunicates, this form of
geueration is highly specialized, and the stolon from
which new individuals are budded off is a highly com-
plex structure, which contains cells or tissues derived
from all the essential organs and systems of the parent,
and from these the.corresponding organs and systems
of the new individual are derived. As a rule, however,
the process of budding is very simple: a mass of un-
specialized cells at some definite point upon the body of
the parent animal or plant becoming converted into a
new individual, instead of contributing to the further
growth of the old. Among the lower animals, such as
the hydroids and sponges, the process is still more sim-
ple, and cells may become converted into a bud at almost
any point upon the body of the parent. That the pro-
cess of reproduction by budding is not in any way abso-
Intely distinguished from the process of ordinary growth
by cell-multiplication, is shown by the fact that an acci-
dent may determine which of these processes is to result
from the activity of a given cell.

Comparison shows that there is, on the one hand, no
essential distjnction between ordinary growth and repro-
duction by budding, and, on the other hand, none ex-
cept the necescity for impregnation to distinguish asexual
from sexunal reproduction. All these processes are fun-
damentally processes of cell-multiplication. As none of
the animals with which we are thoroughly familiar re-
prodnce asexnally, we are unable to make any very exact
comparison of the results of the two processes of repro-
duction in animals; but among plants such comparison
canl be made without difficulty, and will be found to show
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that variation is much more marked and common in
plants raised from fertilized seed than in those raised by
budding. A marked bud-variation is a very rare occur-
rence, but in many cases the tendency of plants reared
from seeds to differ from the parents is so great that
choice varicties are propagated entirely Ly buds. It is
almost hopeless to attempt to propagate a choice variety
of grape or strawherry by seeds, as the individuals reared
in this way seldom have the valuable qualities of their
parents, and, although they may have new gualities of
equal or greater value, the chauces are of course greatly
against this, since the possibility of undesirable varia-
tion is much greater than the chance of a desirable sport.
There is no difficulty, however, in perpetuating valuable
varieties of these plants by asexnal reproduction.
Putting together these various propositions—that the
evolution of life has been brought about through the
combined action of the law of heredity and the law of
variation; that in all except the simplest organisms the
process of sexunal reproduction by ova which have been
acted upon by the mule element is met with; that the
ovaum is alive, and capable of development in itself, and
that the essential function of the male element is some-
thing else than the vitalization of the ovum; that the
process of sexnal reproduction differs from the process
of asexual reproduction only in the occurrence of im-
preguation, while the result of the former process differs
from the result of the latter in its greater variability—
we seem warranted in concluding that the ovum is the
material medium through which the law of heredity
manifests itsclf, while the male element is the vehicle
by which new variations are added. The ovum is the
conservative and the male element the progressive or
variable factor in the process of evolution of the race as

















































































