
CHAPTER X. 

THE EVIDENCE FROM THE IXTELLECTUA L DIFPERENCES 
BETWEEN MEN A R D  WOMEN. 

(This clinpter, wliich was published in the Pupulai. Science 
dIonl?@/ for Jane aud July, 1879, under the title, (‘The Con- 
dition of Women froin a Zoological Point of View,” is repriuted 
here. almost without change.) 

ZOOLOGY is the scientific study of tlie past history of 
animaI Iifc, for the purpose of understanding its future 
history. Since mail has, in part at least, conscious con- 
trol of his own destiny, i t  is of vital importance to hu- 
man welfare in the future that we should le;irn, by this 
comparative study of the past, wliat 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 advanccment has been accompanied Ly slow but 
constant improvemen t in tlie condition of women, as 
compred with men, and that i t  may be very accunttely 
measured by this staiidard. Judging from tlie past, we 
may be sure that one of tlic paths for the future prog- 
ress of tlic race lies i i i  this improvement, stid tlic po- 
sition of momcii must therefore be reg:u.ded :AS a most 
important social problem. If there is, as I shall t ry  to  
show, a fundamental and coiistant,ly increasing cliffer- 
ence between the sexes; if tlicir needs arc different, and 
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if tlieir parts in tlie intellectual, moral, and socid evo- 
liitioii of tlie race are, like tlieir parts in the rclwoduc- 
t ire process, complemental, the c l e y  recognition of this 
dlflerencc must form botli tlie foundation and super- 
strncturc of all plans for tlie improvement of momcn. 

If there is this fundamental difference in the sociolog- 
ical influence of the sexes, its origin must be sought in 
the phpsiological differelices bet~vecn them, nl tliovgh tlie 
subject is now very far removed from the province of 
ordinwy pliysiology. While we fully recognize the in- 
significance of tile merely mima1 differences bctween the 
sexes, as corcparcd with tlieir intellectual and'moral in- 
fluence, i t  is none the less true that the origin of the 
latter is to be found in thc.former; in the same manner 
-to use a honible illustration-that the origin of the 
self-denyiiig, disinterested devotion of a dog t o  his mas- 
ter is to be found in that self-negation which is neces- 
sary in ordrr that  a herd of rvolres niay act in concert 
under a leiidcr, for the general good. 

10 order to trace tlie origin and significance cf the 
differences which attain to snch complexity and impor- 
tance in the human race, TVC must carry our retrospect 
back far beyond tlie beginning of civilization, and trace 
tlie growth and meaning of sex in the lower forms of life. 
111 so doing I sliall ask attention to sevcral propositions 
which m:Ly not a t  first appear to hare  any bearing upon 
o ~ i r  subject, or any very close relation to each other. I 
shall then try to show what this relation is, and point 
out i ts  bearing upon tlie 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 
nxty be spoken of abstractly as tlie law of heredity and 
the  law of variation, or, to use the old teleological terms, 
each organism is a mean %etmeen tlie principle of adhe- 
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rencc to t j p e  and the principle of adaptation to con- 
di tions. 

T1i;it like prodncp like is nnivcrsal!y but never :ib-o- 
lntely true. Tlic offspring resembles its pirents i n  d l  
fuiidament;il cliaracteristics. The  human child, for i n -  
stance, rcsembles its parents in the possession of :ill tlie 
cliaracteristics which distinguisli living things from 
those mhicli are not alive, as well as those wliicli distin- 
guish animals from plants. The chemical, plijsic;iI, 
and physiological changes which take p l x e  in its body 
and the histological structnre of its tissues are like those 
of i ts  parents, and its rarions organs are tlie same in 
form and function. All tlic cliaractcristics mliicli unite 
it  with tho otlier vertebrates, as a member of the sub- 
kingdom Vertebrata, are like tliosc of its parents, and 
also those wliich place i t  i n  tlic class Mamnialia, nnd in  
its proper order, family, genus, and specics. I t  also 
shares with its parents tlic featnres or race cliarncteris- 
tics of tlic particular tribe or race to which they belong. 
If they arc Chinese, Indians, or negroes, tlic child be- 
longs to  tlio smie  race, and manifests all tlie slight, 
superficial peculiarities of form, constitution, and c1i:ir- 
acter by wliicli tliat race is distingnislied. Even tlie i n -  
dividual peculiarities of the parents, intellectual and 
moral as well as physical, are now known to bc licredi- 
tary. Since this holds true of any other animal or plant, 
we must recognize the universality of the lam of hered- 
ity, but we must not oTerlook the  eqndly well-est:tb- 
lishcd fact h , t  each organism is tlic resiiltant of this 
law and another, the law of variation. Tlic child is likc 
i ts  parcnts, but not exactly like tlicm. It is not cvcn a 
compound of characteristics found in  one or tlic otlier 
of tliem, but  has individual peculiarities of its own; 
slight variations which may riot have existed in either 
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parent, or in any more rcmote ancestor. Tlic diglit iii- 
clivldu,il diffcrenccs are so ovcrsliadomcd by the mncli 
more conspicoons rcscmblmces due to licicdit~--witli 
which they conipaie about as the grceii buds nt tlic tills 
of (lie twigs of it large tree compare with tlic 1i:ird mood 
of tlie trunk and bmnclics, tlie growth of preiious jciirs 
-and they are so flnctunting and  inconstant, t l i n t  their 
iniportance may easily cscapc atten tion. Ctircf ul obser- 
vation sliows, Iiomcvcr, t l int  every clinrnctcristic may 
vary: tliosc distinctivc of tlie class or order as n.ell as 
those which maik tlic specics or variety. 'l'lie \ariatioxis 
may nianifcst tliemselres iii tlic adult, or at  aiiy.otlier 
period in tlie life of tlic individual. E r c n  tlic eggs Iiave 
intlii idualities of tlicir own, and among manv gionlis of 
aiiimitls tlic eggs of tlic same parent, wlicn ~rlaccd nilder 
~)rcciseIy siwil'ir conditions, may differ i i i  tlie rate and 
manner of dcvelopmcnt. Although moot of thcsc indi- 
vidual diffcrcnccs are transient, iind disnppc:ir witliin a 
few generations, there can now be n o  doubt that  tliuse 
which tend to bring the  organism into more perfect liur- 
mony witli its environmeiit, and arc tliereforc advant:ige- 
ous, may be established as hereditary features, t h o u g h  
the action of tlie law of the surviwl of the fittest; and it 
is hardly possible to over-estimate the value of tlic evi- 
dence which paleontology and embryology now furnish to 
prove that all hereditary characteristics, even tlie most 
fundamental, were 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, nt 
first mere individual variations, are gradually built into 
tlic hereditary life history. I n  this way newly acquired 
peculiarities are gradudly puslied furtlicr and fnrtlicr 
from what may be called the growing end of tlic series, 
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by the addition of nemer lariations above tlicni. It can 
also be sliowii that from time to time tlie lxcnliaritics 
at  the other end of the series, tlie oldest hereditary fca- 
tures, are crowded out of the life of the organism, and 
droppcd, so that an animal ivliicl1 is high i n  the scale of 
evolution does not repeat, in its own deielopment, 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 tlie de- 
posit which fills tlie valley in- which tlie glacier arises. 
The snows wliicli are soon blown away are tlioso wrja- 
tions mhich, being of no use, soon disit1)par; wl~ilc the 
snow which remains in the valley, and IS gridually con- 
T-cited iiito ice, represents those individual diffwcnces 
which are seized u p m  by natural selection, aiid gradu- 
ally rcndered hereditary and constant. The long stream 
of ice stretching down to lower regions, and made np of 
tlie siiows of thousands of winters, receiring new addi- 
tions at  its upper end, and at  the enme time melting 
9way at  its lower, is n o  bad represcntation of tlie long 
series of hereditary features, once variations, which form 
so luge 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 iipper elid 
~ l i o u l d  gradually carry the body of ice 1113 to Iiiglicr mid 
Iiiglier levels, we should have a  cry perfect 1~:iiallcl to 
the evolution of an organism by variation and heredity. 

The steps in this progress-arc embodied in a long se- 
ries of individuals, each of which is, either immediately 
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or indirectly, the p i d u c t  of a fertilized egg or seed, 
through which tlie laws of lieredity and lariation act, to 
bind the sepl.ute indi\.iduzlls into a progressive whole. 
The seeds and eggs wi th  wliich we are most familiar are 
liiglily contl)lic:ated, and consist of the protoplasmic germ, 
wliicli is intimately uiiited to a mass of food destined 
to be convcrted into protoplasm during development. 

The germ with i ts  food forms the yolk of such an egg 
as t h t  of the bird, and is surronnded by layers of albn- 
men, whicli are also used as food, and by a complicated 
series of investing membranes. It originates in a special 
organ, tlie ovary, and is incapable of perfect dexlop- 
ment until it lias been fertilized by the male reprodue- 
tive element. I n  its earliest stage of growth i t  is simply 
one of the cells or histological elements of tlie ovary, but 
as i t  grows i t  soon becomes very much Iargcr tlian an 
ordinary cell, and its protoplasm becomes filled with 
food material, aud the outer laycrs and walls are added 
to  it. In many animals the external enrelolws are want- 
itig, and the egg is simply a w r y  large ovarian cell, filled 

. w i t h  food material, and capable of developing, under tlie 
itiflnciice of the male element, into a new organism. In  
still otlier animals the food-yolk is wanting, and tlie egg 
i s  small, and does not differ fJom an ovarian cell; and in  
still otlier animals the ovaries are lacking, :ind cells may 
become specialized as ova in various parts of the body. 

The  series is so complete that we may be certain that 
we are comp:iring strictly homologous structures, and 
we may therefore conclude tha t  the egg is nothing but 
one of the cells of the body, mliicli may, ml~en actcd 
upon by tlie male clement, develop into a new organism, 
substantially like its parents, with some of t l ~ c  indibid- 
ual pecnliaritics of cacli of them, and also with new pe- 
culiarities Qf its own. 
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From the necessity for impregnation In most cases, i t  
l m  bceii assumed tliat the essential fuiiction of the niale 
clement is to quiclien tlie germ, and thus start tlie pro- 
cess of development. It is true tliat i t  does lime this 
fnnction in maiiy cases; bnt comparative study sliows 
that the egk itsclf is alive, and does not need quiclicn- 
ing, and tliat this must be regarded as a secondary and 
derived function of the male elcnient, not tlie essential 
and primitive fniiction. 

Tha t  tliis is tlie casc is shown by the fact that, while 
t h e  earlier stages in tlie dcvcIopment:~I 1)roccss are saP- 
ficiently alike in different aninids to admit of a conipa- 
rison betwecn them, the stagc at  wliich iniprcgnation 
takes place is not fixed, but variable. In sonic c:iscs tlie 
ovarian cgg remiins without change until i t  is impreg- 
natetl; aud tlie first step in tIic dcvelopmcntal process, 
tlic dis;qqmiraiicc of tlic germinative vesicle, is tlie im- 
niediatc result of tlie union of the spermatozoa witli the 
oviim. In otlicr eases the germinative vesicle dieap- 
~ : L I ’ S ,  and tlie egg tlicii reniniiis inactive until i t  is im- 
prcgiiatcd; and this is followed at  once by segnientntion. 
In other cases segmentation takes place mithont impreg-’ 
nation. Otlicr eggs develop still further; and, finally, 
tliere are many animals whose unfertilized eggs not only 
conimence but complete tlie developmental process, aiid 
give risc to adults which may in turn produce yo~ung in 
the  snmc nap: and this may go on indefinitely, withont 
tlic intervention of a male. Tlie queen bee is ablc to 
lay fertilizcd or unfertilized eggs, and they are eclLially 
d i r e  and c:tpablc of development. 

Tliesc f;icts sliow conclusively tha t  thc essential fnnc- 
tion of the male element is riot the vitalizatioil of tlie 
germ. 

Turning now to  snothei. aspect of our subjcct, we find 
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tlixt among pI:ints, and among all tlic lower and simplcr 
groups of animals, new indiyidn:tls are produced by tlie 
T-arious forms of asexual generaticn, as well :is sexn:tlly. 
In ceitain anim:tls, such as tlie tnnicates, this form of 
generation is liiglily specialized, and the stolon from 
which ncw individuals are budded off is a liiglily com- 
plex structure, which contains cells or tissues derived 
from all the essential organs and systems o i  the parent, 
and  from these the corrcsponding organs and systems 
of tlie new individual :ire dcrired. As a rule, however, 
thc procesS of budding is very simple: a mass of tin- 
specialized cells a t  some definite point upon llie body of 
the  parent animal or plant becomiirg converted in to  a 
new indiridnal, instead of contributing to the fuitlier 
growtli of tlic old. Among the lower animals, such as 
the lijdroids and sponges, the process is still more sim- 
ple, a i d  cells may become con\-erted into a bud a t  almost 
any point upon tlic body of tlie parent. Tha t  tlie pro- 
cess of reproduction by budding is not in any may abso- 
lutely distiiiguished from the process of ordinary growth 
by cell-multiplicatioii, is shown by tlic fact that an acci- 
dent may determine mliicli of tliese processes is to resnlt 
from tlie actiyity of a giren ccll. 

Comparison shows t l i : b t  there is, on the one hand, no 
essentid distjnetion between ordinary growth and repro- 
duction by budding, and, on the other liarid, nolie ex- 
cept tlic necescity for impregnation to distinguish asexual 
from sexual reproduction. All these poccsses are fun- 
damcntally processes of cell-multiplicatioi7. As none of 
the animals with which we arc thoroughly f:iniiliar re- 
prodnce asexnally, we are unable to make any rcry exact 
comparison of the rcsnlts of tlie two processes of repro- 
duction in animals; but among plants siich comparison 
can’ be made without difficulty, and v i l l  be found to  show 
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t ha t  variation is much more marked and common in 
plants raised from fertilized seed than in those raised by 
budding. A marked bnd-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 varieties are Iwopagated entirely by buds. I t  is 
almost hopeless to attempt to propag:ite u chojce variety 
of grape or strawberry by seeds, as the individuals reared 
in  this way seldom hare the valuable qualities of their 
parents, and, although they may haTe new ynahties of 
equal or greater value, the cliaiices are of course greatly 
against this, since the possibiIity of iindesirabIe varin- 
tion is much greater than the chimce of a desirable sport. 
There is no difficulty, however, in perpetuating valuable 
varieties of these plants by asexnd reproduction. 

Put t ing  together these Tarions propositions-that the  
evolution of life has bceu bronglit about tlirongh the 
combined action of the law of heredity and the lam of 
variation; that  in all except the simplest organisms the 
process of sexual rcprodnction by o m  which liave been 
acted upon by tlie mule element is met  mi t l i ;  that the 
ovum is alive, and capable of cleveloprneiit in itself, and 
that the essential fiinction of the male element is some- 
thing else than tlie vitalization of the ovum; tli:it tlie 
process of sexual reproduction differs from the process 
of asexual reproduction only in the occurrence of im- 

pregnation, while the result of the former process differs 
from the r e s d t  of the latter i n  its greater wri:hilitj- 
we seem warranted in concluding that the  ol-um is t he  
material medium through which the law of Iicredity 
manifests itself, while the  male element is the vehicle 
by which new variations are added. The  ovum is the 
conservative and the male element the progressire or 
variable factor in the process of evolution of the race as 






















































