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PREFACE TO THE SIXTH EDITION.

This book, the outcome of much study and research,
was first published more than thirty years ago. It was
intended as an introduction to my later and more exten-
sive work, STUDIES IN THE PSYCHOLOGY OF
SEX. Before entering on that greater task dealing with
the primary sexual functions on their psychic side, it
was necessary to elear the ground—entangled and over-
grown by many weeds—for the presentation of the
secondary and, as 1 term them, the tertiary sexual
characters. That had never been undertaken before on a
comprehensive basis and in a critical spirit. So that
the task seemed to me worth achieving, in spite of its
laborious character, even apart from its connection with
my own special work.

This opinion is-amply justified by the reception the
book has receiued, at the first and ever since, alike from
the few who were com/petent to express- an opinion about
it and the many who found it useful or interesting. “ A
great little book ! ” declared Dr. Beddoe, who was at that
time the doyen of English anthropologists, and to me a
kind and helpful friend, while its continuous sale has
sufficiently proved the good opinion of the others. By
successire revisions and enlargements it cannot now
perhaps be termed “ little.” That indeed is one reason
why no changes have been made in the present edition.
There is another and no doubt more pertinent reason ;
the investigations of the past ten years have renealed
little or nothing that is calculated to modify the results
set forth. Here and there new shades of distinction
seem to cali for notice, and in, for instance, the chapter
on “ the functional periodicity of women,” it might well
be pointed out that, with the mouement towards healthier
conditions of life among the girls of to-day, it is often

N



Vi PREFACE TO THE SIXTH EDITION.

easy to find more faoourable statistics of the health of
women than was formerly possible. 1 may also point
out that while in the chapter on sexual sensory differences
in discrimination 1 was careful to note how inconclusiye
the results obtained often were, it may now be said in
the light of further investigation that the total results
seem even more inconclusiue. Ali such modifications,
I repeat, would be of minor significance. Various
main lines of scientific investigation to-day, such as
endocrinology, constitutionology (if that is the term we
ought to apply to the enquiries based on Kretschmer’s
fruitful work), and psycho-analysis, have a profound
bearing on questions of sex, but they leave unimpaired
the ualidity and the significance of such data on the
nature and degree of the secondary and tertiary sexual
characters in men and women as 1 have here been con-
cerned with.

It has been a satisfaction to me ever sifice this book
was first published that my work has serued as a stimulus
to special investigators in various fields to undertake
more detailed explorations, some of the results of which I
was able to embody in later editions. For the most
part this was easy to do since the new inuestigations
have usually given greater precision to conclusions
already set forth.

When, indeed, | take a wide suruey of these later dis-
cussions 1 find only one point at which there has been
any considerable tendency to dispute the conclusions |
had reached. This point is the comparatioe yariational
tendency in men and women, as discussed in Chapter
XVI1, with the conclusion that variations are on the
whole more frequently found in the male than in the
female. Enthusiastic young feminists, especially in
America, resentful of what seemed to them a limitation
piaced on the congenital possibilities of women, have
argued against this conclusion. With their motiues,

and even with their fundamental assumptions, 1 am
entirely in sympathy, as must be elear to all who have
read the last chapter of this book. | am among those

who would concede no prwileges to one sex which should
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not be conceded to the other and would put no artificial
limits to the actirities of one sex which must not restrain
the other, believing that while the aptitudes of the sexes
differ, yet in the eni the sexual badance will always be
found true, and neither sex show any pre-eminence over
the other. We may accept, with elear vision and without
reseroe, whatever the facts have to tell us, even though
what they tell us should seem at first to contradict our
assumption. But this is what my hostile critics on this
point have not always been able to do. They have fallen
—almost without exception, so far as | know—into pre-
judices, fallacies, misapprehensions. There has not,
therefore, seemed any occasion to change this chapter,
although it may be as well to state briefly here the reasons
why it is not changed. The main, and generat, reason
is, that the critics have failed to understand precisely
what it was that they were criticising. They have not
always even asked themselnes what a * variation ”
essentially is, in the biological sense, as a definitely
inborn character. Minute differences in size of adult
human beings and their organs are thus of negligible
significance when we are considering the uariational
tendency : they tell us nothing that we can accept as
necessarily true of the original human being ; they may
merely represent an acauiréd condition, due to accidental
influences of the enuironment, so that to show, as some
have sought to show by careful measurement, that the
range of size is greater in the organs of the female than of
the mate throws no light on the guestion at issue, for
minute differences of size within the normal range tell us
nothing certain of biological variations, which are
anomalous and outside the normal range. Another
class of people haue helped to confuse the issue, those, that
is to say, who imagine that because external and artificial
sexual differences are due to tradition and circurn-
stance, therefore the more organie sexual differences are
equally superficial, and probably accountable by dif-
ference in education ; these are the people who are worried
(or, at all events, ought to be worried} by the fact that the
mate giraffe has a longer neck than the female giraffe
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because they can discover no sexual difference in the
education of the female giraffe to account for the cermcal
superiority of the mate. The question before us cannot
be discussed with those who fail to understand that
sexual differences are, practically, infinite, and that
they exist in gerrn from the first. There is another body
of people who must be set aside in discussing this ques-
tion : the people who believe that if, on the average, the
incidence of variations is rather more on the male than
on the female sex, that if, for instance, genius and
idiocy are more likely to be innate in boys than in girls,
we must therefore modify the education of the sexes
accordingly and educate girls within a more limited
range than boys. Such a notion would be very mis-
chieuous 1f it were not so absurd. It is not quite elear
how these people desire to educate boys with a view to
their greater liability to idiocy, nor how they suppose
the education of girls should be modified in view of their
lesser liability to genius. But if they would pause to
consider that not one child in a million, of either sex,
will ever be discooered to possess what mankind finally
recognizes as ““genius” they would perhaps be helped
to realise their own fatuity. Variations of any kind are
necessarily rare, or they would not be variations. In
laying down any plans of generat education they are
properly ignored, howerer proper it may be to modify
the education of the anomalous individual when dis-
covered. ?Is for genius, education can neither inerease
it or diminish it. There, indeed, we have another group
of people who may be disregarded, the people who
imagine that the comparatice infrequency of genius
in women has been due to lack of fanourable oppor-
tunities. That has been largely true as regards talent,
though it is now rapidly ceasing to be true. It is
in the professions that talent is mainly shewn, and the
professions have been closed to women until recent times,
are indeed only beginning to open to them now. But
talent is not a biological variation ; it moves within the
normal range ; it is often inherited ; it can be aided by
education and opportunity, for talent bies in doing a
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little better the things than other people do. But what we
are agreed to cali genius, though it is always hard to
define it, is another matter. Genuts lies in doing a new
and original thing, even though the newness and the
originality may be so subtle that we can only feel and not
express them.  And no ‘“opportunities” are ever offered
to genius, either in men or in women. The modern
higher education of women has not brought more op-
portunities for the appearance of genius in women
than the education of the days of Sappho, if indeed it
has brought so many opportunities. The first impulse
of mankind in the face of genius is always hostility, and
the genius is thrust into the attitude of a rebel. It may
even be argued that the woman of genius, on the whole,
succeeds in achieuing success at an earlier age than the
man of genius. Yet, for the most part, the road of
genius must always be, altogether apart from sex, rather
like the road to Caloary. It is only after crucifixion
that the diuine message is recognised. That leads us to
the last body offutile critics who need here be mentioned,
the ‘people who fancy that the recognition of the greater
incidences of genius in men would be to cast a slur on
women. It is nothing of the kind. Variations are an
extremely mixed lot : even the best of them—and most of
them may fairly be regarded as bad—are a terrible burden
to bear. Women have no need to regret that they are
comparatiuely—for let us nerer forget that it is only
comparatioely—exempt. Even if we went so far as to
suppose that genius, which is the most superficially
brilliant of uariaiions, might be regarded as a secondary
sexual character, like the gorgeous plumage or the beauti-
ful song of birds—we cannot really go so far because
women are not shut out from genius—there is no reason
to suppose that a less degree of well-being and joy, or a
less important part in the whole actiuity of life, would
therefore fali to women. The sexes would still remain
perfectly balanced.

When we have eliminated these five groups of dis-
putants, who have either failed to grasp the point at
issue or wandered off into aimless side tracks, it will be
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found that no serious attack has been made on the bio-
logical position which 1 have sought to support, and to
confirm in a more thorough manner than has before been
attempted. There are a feiv variations that are more
common in women than in men. But in the main,
although each sex is liable to show uariations, such
anomalies are, on the arerage, more common in the mate
than in tlie female. This is true of such varied pecu-
liarities as albinism and supernumerary digits, colour-
blindness and left-handedness, idiocy and genius.

In this, as in all other fields of science, it is our part
to follow Nature whithersoever she may lead us, putting
aside all thought of what we expected to find or what we
wished to find. That, at all events, was my own attitude
from the first in the elaborate inguiry summarized in
this volume. AnNnd, to me at all enents, it seems that the
finat conclusion is entirely satisfactory. The sexes are
perfectly poised ; men and women are at every point
different and at all points equivalent. There is no
reason why men should be anxious to do everything that
women do, or women be anxious to do everything that
men do ; but there is likewise no reason why each sex
should not be absolutely free to develop all the possibilities
within its own proper nature, even when the development
is along exceptional lines. The objection that such
denelopment may sometimes be harmful cannot be a
decisiue argument for raising artificial barriers against
the activities of a whole sex, even though it is true. An
excessive development of the organism on one side will
be likely to arrest deuelopment on other sides ; but the
gain may be greater than the loss, and, even at the worst,
it is the indinidual alone that perishes while the race
continues and if with a diminished procreative actwity
then all the more happily.

So it is that such an inuestigation as that 1 have
attempted seems to establish the scientific warrant for
the grant to women of every kind offreedom and privilege
which may legilimately be granted to men. That position
is accepted to-day, and even acted upon, to a far greater
extent than it was when this book was first published.
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But there is still considerable progress to be made in the
adjustment of our rigid laws and traditions and customs
to fit our modified ideas and ideals. Thus in English
law there has been a gradual approximation towards
equality of rights for husband and wife in marriage, a
gradual movement away from the principle underlying
the old English common law that * husband and wife are
one person in law,” which meant that the “ one person ”
was the husband. But even yet much remoulding of
marriage is necessary before it will assume a shape that
can be regarded as reasonably in harmony with our
conceptions to-day. The same may be said of much
else in the social regulations of our lives, nor, it may be,
are the privileges which need to be abolished always those
alone which are accorded to the mm.

There are larger aspects still of this great problem.
It is not enough for women merely to claim activities and
privileges which had previously been confined to men,
inevitable as that claim has been in the period of transi-
tion. Not all the actwities of men are worthy of imitation.
An excess of energy in work, and a deadening dewotion
to work, an intemperate recklessness and license, have
sometimes been counted by women as masculine ten-
dencies which they must themselves seek to imitate. So
it has sometimes seemed to come about that, as it has
lately been put, the emancipation of women has merely
meant an escafe from one cage into another and drearier
cage. The sexes do not play their part in life by their
freedom to imitate each other, even though they are
entitled to possess that freedom, but by liberating their
om natiue impulses, and in that way building up a
richer and more joyous civilization than can ever be
founded on the instincts of one sex alone. That is the
problem that opens before us to-day. And the world is
still young.

HAYELOCK ELLIS.
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Since the last revision of this book, ten years ago, numerous in-
vestigations in anthropological and especially in psychological
fields have contributed to give greater precision to the description
of the secondary and tertiary sexual differences in man and woman,
and to elaborate the detailed picture of the fundamental charac-
teristics of each sex. The result has been that, though several
passages in the earlier edition which now seem unimportant have
been removed, the book is greatly enlarged in nearly all its chapters.

It is becoming elear that, while the hasty generalisations of earlier
ages are often discredited by the more careful observations of
to-day, in many cases the intuitions of the past are justified, and
sometimes it even happens that apparently contradictory views
are seen to be alike supported by good evidence. In one of the
most thoughtful of recent books by a woman on the problems of
modern womanhood, Zur Kritik der Weiblichkeit (translated into
English as “ A Survey of the Woman Problem ) Frau Rosa May-
reder has found some amusement in bringing together various
opinions on woman, emanating from reputed authorities, who
appear flatly to contradict one another. Such contradiction is,
undoubtedly, often due to narrow or prejudiced vision on one side
or both. But, as Professor Heymans has pointed out again and
again, in his Psychologie der Fra/uen, one of the most skilful and
penetrating books which we have on this subject, the seeming
contradictions thus found are not always mutually exclusive ; a
sound psychological insight shows that both of the two apparently
opposed attributes may rest firmly on the same underlying founda-
tion. It is along such lines as these that our knowledge slowly
grows in firmness and in breadth, and our practical conclusions in
sanity.

Itnéannot be said that there has been any revolutionary develop-
ment within recent years in our knowledge of the phenomena of
sexual difference, nor indeed are we entitled to expect such
developments. It is not in the phenomena but in the causatien of
the phenomena that we witness to-day the brilliant andfar-reaching
promise of revolutionary work. Why is a woman a woman ? That
Is a guestion that has been asked ever sifice people learnt to question.
It is because of her womb, answered the ancients. In modern times
that answer has been modified : it is because of her ovaries. Both
those answers are now inacceptable. We are beginning to learn
that a woman is a woman because of her internal secretions. As
Blair Bell has lately formulated this principle : Propter secretiones
internas totas mulier est quod est. And precisely in a similar way a
man also is a man by the totality of his internal secretions. These
secretions, which are many and emanate from various parts of the
body, necessarily have different and even opposed functions in
the two sexes. Their action and reaction are highly complex and
difficult to unravel: some glands aid and supplement, others

X
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balance and hotld in check, the influence of the rest. Their multiple
operation is beginning to make elear how it is that a man is often
not all man or a woman all woman. Sexuality, we are beginning
to learn, is a far more fundamental and ineradicable characteristic
of man and woman than many have hitherto consented to believe.

Yet, notwithstanding all pioneering activity in the world of
science and all practical activity in the world of affairs, we may
rest assured that the outlook remains the same. Some years ago
I came upon a remarkable book written nearly a century ago by
the Vicomte J. A. de Segur, Les Femmes, leur Condition et leur
Influence dans I'Ordre Social. “ The object of my work,” he
stated, " is to prove that the two sexes are equal though different ;
that there is complete compensation ; and that if one sex seems to
possess essential gualities that the other lacks, we cannot refuse to
that other not less precious gualities which are peculiar to it.”
It was, expressed in almost identical words, the conclusion I had
reached in the present book. It is a conclusion | hear to-day from
voices that speak with authority on many sides. “ Each sex,”
asserts the anatomist Professor Giuffrida-Ruggeri, " is perfectly
adult in all its characters.” “ The eguality of the sexes in the
human species,” remarks the anthropologist, Professor Manouvrier,
in his latest discussion of the guestion, “ may be regarded as an
equivalence which involves equal duties as well as equal rights.
But eguality or equivalence by no means implies resemblance.”
The extravagances of a section of one sex may evoke counter-
balancing extravagances in the other sex. The serenity of those
whose vision is wide enough to embrace all the factors at work
will remain undisturbed.

H E
Uh May, 1914.



PREFACE TO THE FOURTH EDITION.

This book was written ten years ago as a study of human secondary
sexual characters. It was at the same time intended as an intro-
duction to a more elaborate study of the primary phenomena of
sex on the psychological side. As such the book was in the first
place undertaken for my own help and instruction, more than for
that of others, simpty as a necessary piece of pioneering work at
the approach to a difficult and confused field. It has been a satis-
faction to me to find that various distinguished workers in anthro-
pology and psychology have found my little book helpful ; while it
also appears to have commended itself to a wider public both in
English and in the translations which have been made into various
languages. | do not myself know how many translations are in
existence, for it has more than once happened that, with a touching
faith in the impersonal and disinterested character of my work,
translators have not thought it necessary to communicate the
honour they have paid me ; in this way, | understand, it has come
about that in at least one country (Poland) two translations of the
book have appeared simultaneously.

Although it is only ten years since the book was published,
during this brief interval has appeared much accurate and valuable
specialist work in which the guestion of sexual differences has been
investigated. More than ever before there has been a tendency
to take note of the existence of such differences. To some extent
the present book may have stimulated that tendency ; but, in any
case, it was inevitable. The result has been that to cover this
field has become both more easy and more difficult ; more easy
because the materiat is now copious and of better guality, more
difficult because of its increasing extent and complexity. 1 have
the satisfaction of knowing that my book has been the point of
departure of various highly instructive investigations in various
countries. Without mentioning living workers, 1 may refer es-
pecially to the late Professor Pfitzner of Strassburg, an anthro-
pologist of admirable accuracy and thoroughness, whose too early
death occurred last year. In the first edition of this book, when
quoting certain results reached by Pfitzner, | pointed out that he
had misinterpreted their significance. With his usual open-minded
candour, Pfitzner took up the matter again on a much larger scale,
and was thus started on a series of researches which have greatly con-
tributed to our knowledge of sexual differences. So far as | am
aware, only one investigation to some extent starting from my book
has been brought forward in a hostile and destructive spirit. As
this attack was seemingly supported by a ponderous amount of
data, it has appeared to me to require an attention it would not
otherwise have received, and | have devoted to it a special appendix.

For the reasons that | have named it has happened that in this
new edition of my book the ground has perhaps been covered in a
less complete fashion than was the case in the first edition. To
embody all recent researches it would be necessary not only to
re-write the book, but to enlarge it to an inconvenient extent. |

XIv
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trust, however, that in its revised form it will still be found a useful
introduction to its subject. Ali the ground has been worked over
again and much new materiat added. 1 am pleased to find that
it has not been necessary to correct any of the main conclusions,
and the last chapter is almost untouched. The only chapter
in which it has been necessary to overturn some of the original
conclusions is that on the senses; as originally written the
chapter was based on a careful' study of all the existing data,
but those data were scanty ; they are now more numerous, and in
some respects they seem to point in a different direction.

A leading aim in this book, | may remind the reader, was the
consideration of the guestion how far sexual differences are artificial,
the result of tradition and environment, and how far they are
really rooted in the actual constitution of the mate and female
organisms. That remained, and still remains, a guestion that
cannot be decisively answered in any dogmatic manner. So far
as we can answer it, our answer is not at most points one of very
revolutionary character. If, however, we cannot always see our
way beyond the opinions our fathers held, if we even learn to ap-
preciate the wisdom of some of our remote ancestors, at all events it
may be said that our opinions become more and more according
to knowledge and less rooted in prejudice. In that, at all events,
lies a real progress.

In these fields our knowledge is still very young. The sciences
of human life have been the latest of all to gain self-consciousness.
Anthropology is not two centuries old ; scientific psychology is
not half a century old. Men studied the stars, but their own souls
and bodies seemed to them both too sacred and too shameful for
study. It is but a few years since the great French ethnographist,
Gabriel de Mortillet, inaugurated in Savoy methodical and precise
methods of photographing to scale the unclothed ordinary popula-
tion of Europe ; and in the admirably illustrated books of the
indefatigable Dr. Stratz we have, in a somewhat more popular and
less scientific form, what is really the first attempt to look at the
human body in a natural and wholesome way, and to set forth
pictorially its variations according to sex, race, age, and individual
development ; while, on the psychological side, the contemporary
endeavours of Professor Stanley Hall and his collaborators in
America to explore on a wide basis the contents of the human mind
in early life cannot even yet be said to be thorpughly systemised.
Before this century has passed, it may-saTely Fe e ", human
knowledge in regard to all the subjec|s*bevefed-by this iittle book
will be accurate and extensiveto.a|degrep>We.can now searcely
conceive, and the attempts of a pioneemiro stumble acréss'an un-
cultivated field will have been forgottg or only passingly remem-
bered as one of the milestones of progress.

February, 1904, H E
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(1894).

About twelve years ago, for my own instruction, | began to collect
definite data concerning the constitutional differences between
men and women. | was moved to do this because | realised that
such differences lie at the root of maity social questions in which |
took great interest, and | knew of no fuli and unprejudiced state-
ment of the precise facts. | have continued to collect, sift, and
ponder over my data for some years after | had satisfied myself
personally as to their generat significance and drift, because 1
believe that there are many men and women who are in the same
position as | was twelve years ago, and who will welcome this
book as | should have welcomed it at that time. When | look
into newspapers and magazines, and observe the reckless or ignorant
statements that are still made regarding these matters, |1 am
strengthened in my belief. To the best of my ability | have here
presented an anthropological and psychological study of those
secondary sexual differences which recent investigation has shown
to exist among civilised human races.

I have throughout sought the advice of acknowledged authorities
in various countries on points of detail concerning which a specialist
can alone give helpful advice ; if I had not done this my work would
have been even more imperfect than | am conscious that it is. |
am indebted to the specialists in guestion for the courtesy and
readiness with which they have in every case responded to my
reguests. | am also indebted to various friends, whose names
are not mentioned in the text, for suggestions and help of a more
generat character.

H. E.

XVi
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MAN AND WOMAN

CHAPTER |I.
INTRODUCTION.

THE PRIMITIVE SEXUAL DIVISION OF LABOUR—MAN CHIEFLY
MILITANT, WOMAN CHIEFLY INDUSTRIAL—AMONG SAVAGB
RACES WOMEN NOT INFERIOR TO MEN—THE INDUSTRJES
OF WOMEN GRADUALLY SHARED AND THEN MONOPOLISED
BY MEN—THE STATUS OF WOMEN IN BARBARISM—THE
MEDI/EVAI. ATTITUDE TOWARDS WOMEN, AND ITS CAUSES
—THE PIIYSIOLOGICAL MYSTERY OF WOMANHOOD—THB
MODERN STATUS OF WOMAN.

“ A man hunts, spears fish, fights, and sits about,”
said an Australian Kurnai once;l the rest is
woman’s work. This may be accepted as a fair
statement of the sexual division of labour among
very primitive %eoples. It is a division of labour
which is altogether independent of race and climate.
Among the Eskimo, in their snow-houses on the
oPposne side of the globe, there is the same division
of labour as among the Australians.? The tasks
which demand a powerful development of muscle
and bone, and the resulting capacity for intermit-
tent spurts of energy, involving corresponding

1 Fison_and Howitt, Kaniilaroi and Kurnai, Melbourne,
1880, p. 206.
"See, for instance, H. H. Bancroft, Native Races of

the Pacific States, vol. i. p. 66
A
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periods of rest, fali to the man; the care of the
children and. all the very various industries which
radiate from the hearth, and cali for an expenditure
of energy more continuous but at a lower tension,
fali to the woman.

That is the generat rule. In such matters the
exceptions are very numerous. For example,
among the Similkameen Indians of British Col-
umbia, according to Mrs. Allison, who knows them
well, formerlﬁ/ “ the women were nearly as good
hunters as the men,” but being sensitive to the
ridicule of the white settlers, they have dgiven up
hunting.l Among the Yahgan of Tierra del Fuego
fishing is left entirely to the women ;2 among the
Tasmanians, perhaps the lowest human race ever
known, the women alone dived for fish; and among
the Tasmanians also it was the women who per-
formed the remarkable feat of climbing the loft
smooth-trunked gum-trees after opossums.3 In all
parts of the world, in Australia and Africa, as well
as among the ancient Celts, Teutons, and Slavs,
women have fought at need, and sometimes even
habituallty. But usually the perilous and fatiguing
tasks of fighting and hunting, of such great moment
in early culture, are left to the men. To these
might for the most part be added dancing, which is
more closely related to the others than s perhaps
visible at first sight; it is at once a process of
ﬁhysmal training and a mode of reaching the

ighly-wrought mental condition most favourable
for war; the more even activities of primitive women
would be impaired rather than assisted by powerful
stimulants.

The Indians of Guiana, as studied by a very

~ “Allison, ““Similkameen Indians,” Journal Anthro-
fiological InstitMte, Feb. 1892, p. 307. )
’P. Hyades et T. Deniker, Mission Scientifique du Caj>
Horn, tome vii., Paris, i8qt. .
’ Backhouse, guoted by Ling Roth, Tasmanians, p. 16.
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careful and sympathetic obseryer,! present us with
a fairly arerage picture of the sexual division of
labour among a race which has yet made little
progress in barbarism. Men’s work is to hunt and
to cut down trees when the cassava is to be planted.
When the men have felled the trees and cleared the
ground, the women plant the cassava and undertake
all the subseguent operations; agriculture is entirely
in their hands. They are little If at all weaker than
the men, and they work all day, while the men are
often in their hammocks smoking. But there is no
cruelty or oppression exercised by the men towards
the women. Pottery is entireIP/ In the hands of the
women; the men are specially skilful in basket-
making; while both men and women spin and
weave. Tf we turn to the heart of another continent
we find in East Central Africa a closely similar
division of labour. " The work is done chiefly by
the women; this is uniyersal; they hoe the fields,
sow the seed, and reap the harvest. To them, too,
falls all the labour of house-building, grinding
corn, brewing beer, cooking, washing, and caring
for almost all the materiat interests of the com-
munity. The men tend the cattle, hunt, go to
war;” they also do all the tailoring and spend much
time sitting in council over the conduct of affairs.’

_S;<Sir Everard im Thurn .4ww«g the Indians of Guiana,
iSKn

“James Macdonnld, ““Fast Central African Customs,”
lournal Aiithrof>olopical histitute. August 1802, p. 102. And
for another picture of the sexual division of labour among a
primitive people see Prof. Haddon’s interesting paner on the
‘ Ethnogranhy of the Western Tribes of Torres Straits,” in
the Joitrnal .Avthrof>ologic<d hisfitiite. Feli. t8qo, n. 142.
* The men fished, fought. built houses, did a little gardening,
made fish-lines, fish-hooks, spears, and other implements,
constructed dance-masks. head-dresses. and all the parapher-
nalia for the various ceremonies and dances. Tlj>ev performed
all the rites and dances. and in addition did a good deal of
strutting un and down, loafing. and “yarning.” The women
cooked and nrepared the food, did most of the gardening,
collected shell-fisb and speared fish on the reefs, made petti-
coats, baskets, and mats.”
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While the men among all primitive peoples are
fitted for work involving violent and brief muscular
effort, the women are usually much better able than
the men to undergo prolonged and more passive
exertion, and they are the universal primitive
carriers. Thus, amon% the Andombies on the
Congo, according to Sir H. H. Johnston, the
women, though Working‘l very hard as carriers, and
as labourers in general, lead an entirely happy
existence; they are often stronger than the men and
more finely developed, some of them, he tells us,
having really splendid figures. And Parke, speak-
ing of the Alanyuema of the Arruwimi in the same
region, says that they are fine animals, and the
women very handsome ; “ they carry loads as heavy
as those of the men, and do it quite as well.””l In
North America, again, an Indian chief said to
Hearne, ““Women were made for labour; one of
them can carry, or haul, as much as two men can
do.”? Schellong, who has carefully studied the
Papuans in the German protectorate of New Guinea
from the anthropological point of view, considers
that the women are more strongly built than the
men.” In Central Australia, again, the men occa-
sionally beat the women through jealousy, but on
such occasions it is by no means rare for the woman,
single-handed, to beat the man severelyd At
Cuba, the women fought beside the men, and
enjoyed great independence. Among some races
of India, the Pueblos of North America, the

*T. H. Parke, Erperiences in Eguatorial Africa, 1891,
., 344-
P 'Hearne, quoted bv Bancroft, Native Races, etc., vol. i.
p. 117. The chief added : ““They also pitch our tents, make
and mend our clothing, keep us warm at night; and in fact
there is no such thing as travelling any considerable distance
in this country without their assistance.”

*_Schel!on%_,_ “ Beitrage zur Anthropologie der Papuas,”
Zeitschrift fiir Ethnologie, heft iv., 1891, p. 173.

*Journal Anthropological Institute, August .1890, p. 61.
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Patagonians, the women are as large as the men.
So among the Afghans, with whom the women in
certain tribes eng]oy a considerable amount of power.
Even among the Arabs and Druses it has been
noted that the women are nearly as large as the
men. And among Russians the sexes are morg
alike than among the English or French.!

The militant side of [IJI’ImItII’e culture belongs to
the men; the industrial belongs to women. The
characteristic implement of women is not a weapon,
but that knife called by the Eskimo the “ ulu ™ or
woman’s knife, which is used primitively for all
manner of industrial purposes, and which still
survives among European women as the Kitchen
chopping knife.2 The man undergoes the fatigue
of huntln?, and when he has thrown the game at a
woman’s feet his work is done ; it is her part to carr
it and to cook it, as well as to make the vessels
in which the food. is placed. The skins and
the refuse are hers to utilise, and all the indus-
tries connected with clothing are chiefly in her
hands.} o _ _ _

The domestication of animals is usually in
women’s hands. They are also usually the primi-
tive architects; the hut in widely different parts of
the world—among Kaffirs, Fuegians, Polynesians,
Kamtschatdals—is built by women. Women are
ererywhere the primitive agriculturists, though the

1H. Schaaffhausen, * Die beiden menschliche Gescb-
lechte,” Antli. Studien, Bonn, 1885.

’ See an elaborate study by Prof. Otis T. Mason of “ The
Ulu, or Woman’s Knife of the Eskimo,” Report of the
United States National Museiim, 1890.

" There are, as ever, exceptions. In East Central Africa,
for example, all the sewing for their own and the women's
garments is done by the men, and very well done; “ neater
tailors than Africans it would be impossible to find anywhere,”
says Macdonald. Sewing is here so emphatically recognised
as men’s work, that a wife may obtain a divorce if she “ can
show a neglected rend in her petticoat.” (Macdonald, " East

Central African Customs,” Journal Anthropological Insti-
tute, Aug. 1892, pp. 102-110.)
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rougher and heavier work of making a clearing has
usually fallen to men, and women hotd their own in
the fields even in the highly civilised Europe of
to-day; thus in Italy, among eleven million women
over nine years of age, mo%than three millions are
empIOKed In agriculture. Women have everywhere
been the first potters; even in Europe, almost up to
the present day, girls in Jutland were brought up to
make pots.I Becoming the first potters, women
prepared the way for decorative art, but they never
went beyond its rudiments; ornamentation, apart
from use, seems usually to be peculiar to men.?
Women seem to have prepared the first intoxicating
liquors; whatever we may think of the obscure
myth which represents the first woman as pluck-
ing the fermcntable apple, in the north the ancient
Ielgesnds clearly represent woman as discovcring
ale.

Women are sometimes the primitire doctors;i
but this is by no means uniuersal, probably because
medicine-craft at an earlﬁ/ period is not differentiated
from priest-craft, which is always chichy in the
hands of men ; their more stimulating life of alter-
nate fasts and orgies amid wanderings far alield
during the hazards of the chase or of war makes
them more acquainted with morbid mental phen-
omena, and with the more “ supernatural ” aspects
of nature.

! Sce eridcnce cjuoted by Hein, * Altprcussische Wirth-
schaftsgeschichte 'bis zur® Ordenszeit,” Zeitschrift fiir
Ethnologie, 1890, heft v. p. 204. For an account of the
primitire manufacture of pottery by women, see Man,
“ Nicobar Pottery,” Journal Anth. Institute, August 1893.

* Im Thurn states that in Guiana, even though the women
make all the pottery, yet the ornamentation is as often the
work of men as of women.

3 ““ Magie Songs of the Finns,” Folk-lore, March 1892.

‘Among the Kurds, for instance, Mrs. Bishop found that
all the medical knowledge is in the hands of women, who are
the hereditary hakims. (/ourncys in Persia and Kurdi-
stan, 1891. nd see Max Bartels,” Medicin der Naturvolker,
Leipzig, 1893, pp. 52. 53-)
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It is worth while to quote from the picturesque gener-
alised acoount of women’s industries among primitive races
given by the late Otis T. Mason, Curator of the Depart-
ment of Ethnology in the United States National Museum.
He is writing more especially of thei tribes of North
America, the primitive races of whom our knowledge is
most cxtensive (Americart Antiguarian, January 1889) :—
“Let us follow the savage woman through her daily
cares, in order that we may comprehend the significance
of her part in the play. The slain deer lying before her
cave, or brush-shelter or wigwam, shall be the point of
departure in the inquiry. She strikes off a sharp flake
of flint for a knife. By that act she becomes the first
cutler, the real founder of Sheffield. With this knife she
carefully removes the skin, little dreaming that she is
thereby making herself the patron-saint of all subsequent
butchers. She rolls up the hide, then dresses it with
brains, smokes it, curries it, breaks it with implements
of stone and bong, with much toil and sweat, until she
makcs her reputation as the first currier and tanner.
With fingers weary and worn, with needle of bone, and
thread of sinew, and scissors of flint, she cuts and makes
the clothing for her lord and her family; no sign is over
the door, but within dwells the first tailor and dressmaker.
From leather especially prepared she cuts and makes
mocassins for her husband. . . . Out of little scraps of
fur and feathers, supplemented with bits of coloured shell
or stone or seeds, she dresses dolls for her children, makes
head-dresses and toggery for the coming dance, adorns
the walls of her squalid dwelling, creating at a single pass
a dozen modern industries—at once toy-maker, milliner,
modiste, hatter, upholsterer, and wall-decker. . . . She
was at first, and is now, the universal cook, preserving
food from decomposition and doubling the longevity of
man. Of the bones at last she fabricates her needles and
charms. . . . From the grasses around her cabin she eon-
structs the floor-mat, the mattress, the screen, the wallet,
the sail. She is the mother of all spinners, weavers, up-
holsterers, sail-makers. Counting and varying stitches,
and adding bits of black, blue, red, and yellow on her
textures, she becomes the first decorative artist; she invents
the chevrons, herring-bones, frets and .scrolls of all future
art. To the field she goes with this basket or wallet
strapped across her forehead. By the sweat of her face
she eams her bread and becomes the first pack animal that
ever bent under a burden in the world. . . . Home she
comes with her load of acorns, roots, seeds, etc., and pro-
ceeds to crush them in a mortar or to roli them on a
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stone slab. Here she appears clearly as the primltive
miller. Or, perchance, she lays her seeds in a fiat tray,
and by the help of the wind or a hot stone removes the
chaff. Here begins her first lesson in threshing.
Perhaps with a stick, hardened and pointed in the flre
she digs the roots from the earth, or cleans. or tears away
troublesome weeds from useful plants, or digs a hole and
drops the seeds of pumpkins, gourds, or maize therein.
While we watch her working we are looking at the first
gardener, farmer, and nurseryman. It may be that on
some lonely plain or alluvial river-bank there is no cave
to shelter her and her babes. How long will it take this
aforetime basket-maker and leather-worker to devise a
shelter of grass or skin, and become the architect primeval?
. . . The primeval woman was not a potter. It was not
until near the polished stone age that she became the
pristine plastic artist. This is true, however, that every
form, dccoration, and function of pottery were invented
by women. ... In the struggle for existence and exalta-
tion which takes place among many occupations, as
among individuals and species, militancy no longer de-
mands all man’'s waking movements. The arts devised
by woman are in the ascendancy, and the man militant
has glorified them by his co-operation. Her very ancient
digging-stick is now a plough; her rude carrying strap
over her aching forehead is now the railroad train; her
woman’s boat, the ocean steamer; her stone hand-mill,
the costly roller-mill; her simple scraper for softening
hides, the great tanneries and shoe-factories; her distaff
and weft-stick, the power-loom; her clay and smooth
pebble, the potter’s wheel; her sharpened stick and bundle
of hairs are all the apparatus of the plastic and pictorial
arts. ... In the early history of art, language, social
life, and religion, women were the industrial, elaborative,
conservative half of society. All the peaceful arts of
to-day were once woman’s peculiar province. Along the
lines of mdustrlallsm she was pioneer, inventor, author,
originator.”

As a more special detailed example of the primitive
sexual division of labour we may take the Central Eskimo
as described by Dr. Boas (F. Boas, “ The Central
Eskimo,” Annual Report Bureau of Ethnology, 1884-85,
pp. 579> 580). “ The principal part of the man’s work
Is to provide for his family by hunting, i.e., for his wife
and children and for his relatives who have no provider.
He must drive the sledge in travelling, feed the dogs,
build the house, and make and keep in order his hunting
implements, the boat-cover and seal-floats excepted. The
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woman bas to do the household work, the .sewing, and
the cooking. She must look after the lamps, make and
mend the tent and boat-covers, prepare the skins, and
bring up young dogs. It falls to her share to make the
inner outfit of the hut, to smooth the platforms, ling the
snow-house, etc. On Davis Strait the men cut up all
kinds of animals which they have caught; on Hudson
Bay, however, the women cut up the seals. There the
men prepare the deerskins, which is done by the women
among the Eastern tribes. Everywhere the women have
to do the rowing in the large boats while the man steers.
Cripples who are unable to hunt do the same kind of
work as women.”

When the ethnographic knowledge of primitive
races was less advanced than at present it was
freguently stated that women are a source of weak-
ness among savages, and that therefore their posi-
tion is so degraded that they are almost in the
position of slaves. Even at the present time,
anthropological writers whose faith in the future
leads them to be unjustly scornful of the past, have
unintentionally misrepresented and distorted the
facts of savage life. A more complete statement of
the facts, and the deeper insight which we now
possess regarding their interpretation, enable us to
assert that while among many races women have
been to a greater or less extent in subordination to
their more powerful mates, on the whole the wider
control which women have had over the means of
production, as well as the skill of women in
diplomacy,! have given them influence and even
authority. To these results have contributed in
many cases no doubt factors of a different order due

1 Of the women of many races it may be said, as the
Rev. C. Harrison says of the Haidas of the Queen Charlotte
Islands, “ The women are great diplomats, and generally
contrive to have their own way, and it is a ?reat mistake to
imagine that they are treated as slaves ” (Journal Anthro-
'bological Institute, May 892, p. 472). Among the Australian
Dieyene, Curr {Australian Races) states that the women
act as ambassadors to arrange treaties, and invariably suc-
ceed in their missions.
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to certain modes of marriage and filiation which
have tended to give greater dignity to women.

M‘Lennan, Lubbock, and Letourneau are probably the
most prominent anthropologists who have argued, appar-
ently from their knowledge of civilised women, that among
savages women are a ““ source of weakness,” and in con-
sequence liable to oppression. But, as has often been
pointed out by those who possess more than a second-hand
acquaintance with savage life, although this is sometimes
the case, it is not seldom the very reverse of the truth.
Thus Fison and Howitt, who discuss this point, remark, in
regard to Australian women : ““In times of peace, as a
generat rule, they are the hardest workers and the most
useful members of the community.” In times of war,
again, “ they are perfectly capable of taking care of tliem-
selves at all times; and, so far from being an encumbrance
on the warrior, they will fight, if need be, as bravely as
the men, and with even greater ferocity ” (Fison and
Howitt, Kamilaroi and Kurnai, pp. 133-147, 358). Buck-
ley, who lived for thirty-two years among Australian
savages, mentions that when those he lived with were
attacked by a numerous hostile party, “ they raised a
war-cry; on hearing this the women threw off their rugs
and, each armed with a short club, flew to the assistance
of their husbands and brothers ” (Life and Adventures of
William Buckley, p. 43). “ They who are accustomed to
the ways of civilised women only,” remarks Mr. Fison,
“ can hardly believe what savage women are capable of,
even when they may well be supposed to be at their
weakest. For instance, an Australian tribe on the march
scarcely take the trouble to halt for so slight a perform-
ance as a childbirth. The newly-born infant is wrapped
in skins, the march is resumed, and the mother trudges
on with the rest. Moreover, as is well known, among
many tribes elsewhere it is the father who is put to bed,
while the mother goes about her work as if nothing had
happened. ™

Man has been the most highly favoured and successful
of all species, and, as Professor Mason well remarks, “ If
one half of this species, the maternal half, in addition to
many natural weaknesses, had been from the first the
victim of malicious imposition and persecution at the
hands of the other and stronger half, humanity would
not have survived ” (Mason, “ Woman’s Share in Primi-
tive Culture,” American Antiquarian, Jan. 1889). Mr.
Horatio Hale, another well-known American anthropolo-
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gist, in a paper read at the annual meeting of the Royal
Society of Canada in 1891 (and reprinted In the Journal
Anthropological Institute, May 1892, p. 427), likewise ob-
serves, “ The common opinion that women among savage
tribes in generat are treated with harshness, and are regarded
as slaves, or at least as inferiors, is, like many comnjon
opinions, based on error, originating in too large and
indiscriminate deduction from narrow premises. A wider
experience shows that this depressed condition of women
really exists, but only in certain regions and under special
circumstances. ... The wife of a Samoan landowner or
a Navajo shepherd has no occasion, so far as her position
in her family or among her people is concerned, to envy
the wife of a German peasant.” Mr. Hale goes on to argue
that “ it is cntirely a question of physical comfort, and
mainly of the abundance or lack of food,” and illustrates
this proposition by the difference between the position of the
women among the northern sub-arctic Tinneh and amon
the southern Tinneh (or Navajos) in sunny and fruitfu
Arizona; among the former tribes ““women are slaves :
among the others they are gueens; ” women, he considcrs,
are the comparatively weak members of the community,
a?oll_fare, therefore, the first to suffer under harsh conditions
of life.

In a primitive and unstable state of existence,
men are chiefly occupied in the absorbing duties of
war and the chase. As the position of a tribe and
its means of subsistence become more assured, the
men are enabled to lay down their weapons and
to take up women’s implements, and specialise
women’s industries. Thus, as Professor Mason
points out,! the primitive woman handed her ulu
over to the saddler, teachin? him, apparently, how
to work in leather, the saddler of ancient Egypt, as
depicted on monuments, used the ulu, and the
saddler of to-day still uses it. It may thus have
happened that, as we sometimes find still among
races which have passed from savagery into the
earlier stages of barbarism, and among whom war
happens to occupy a smali place, yarious industries
are fairly divided between the sexes. Thus, among

1 “ The Ulu,” Report U.S. National Museum, 1890, p. 414.
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the Melanesians, a horticultural people who show
great skill in such work, * the respective share of
men and women in garden work is settled by local
custom.”! But an eauality of this complete kind
rarely seems to have been the rule. Women in-
vented and exercised in common multifarious house-
hold occupations and industries. They were un-
able to specialise their work, and in conseguence
they could not develop it highly. Men, liberated
more or less from the tasks of hunting and fighting,
gradually took up the occupations of women,
specialised them and developed them in an extra-
ordlnarﬁ degree. Why the division of labour
should be a masculine and not a feminine character-
istic, whether it is the result of physical and mental
organisation, or merely due to social causes, is not
quite obvious; probably it is due to both sets of
causes. Maternity favours an undifferentiated con-
dition of the various avocations that are grouped
around 1t; it is possible that habits of war produced
a sense of the advantages of specialised and sub-
ordinated work. In any case the fact itself is
undoubted, and it has had immense results on
civilisation. _

To speak with assurance regarding the respective
status of the sexes in savagery and the early stages
of barbarism is not easy. There are not many
races in an uncontaminated stage of early bar-
barism; it is rare to find an observer who is
sufficiently intelligent and sympathetic to be able
to understand the conditions of such races; and it
is difficult to estimate the disturbing influence of
various conditions which deviate the circumstances
of such races from the typical order. When we
turn to races in a highly developed state of bar-
barism, such as we find in mediaeval Europe, the
difficulties are of another kind. The materials on
which to found a judgment are so ample that it is

1 Codrington, The Melanesians, i8qi, p. 304.
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impossible to generalise in a broad and unmodified
manner. We have before us chronicles, romances,
fabliaux, contes, acta sanctorum, codes, custom-
aries, proverbs—altogether a vast amount of
original documents—all throwing more or less
unintentional light on the respective parts played
by men and women in the developed barbarism of
mediaeval Europe. One who has only been able
to dip here and there into this fascinating mass of
literature cannot pretend to speak of any definite
and assured result. But there are certain points
that strike one again and again. The militant
element ruled throughout mediaeval Europe, and
that meant the predominance of men. Thus if we
examine the great French epic cycle as Krabbes has
done,l we see such a state of society depicted the
more veraciously because incidentally and uninten-
tionallﬁl. The men were above all fighters, and
even the women delighted in fighting; women had
utter contempt for the man who was a coward in
war, and at times took a subordinate part in war
themselves, gu_ardin? prisoners for example. The
entire absorption of the men in fighting had a
marked effect on the passion of love. The women
in these epic poems are usually the wooers ; the men
are generally indifferent, rarely actively in love with
the women to whom they yield; they merely
respond, and often not so warmly as the women
desire; the women openly embrace the men who
attract them, and only once do we read of a woman
who was ashamed to kiss in public, while men are
represented as decidedly less sensual than women.
But notwithstanding this freedom of initiative,
when the woman becomes a wife she is entirely in
the power of her husband, who may address her in
terms of the greatest contempt.

1 Theodor Krabbes, Die Frau im altfranzoesischen Karls-
epos, 1884. (Stengel’s Series of Ausgaben und Abhand-
lungen aus dem Gebiete der romanischen Philologie.)
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The beginnings of industrialism were not destruc-
tive of the militant spirit and its predominance.
Even in republican industrial towns it was fre-
quently necessary that the workers should also be
fighters. In early barbarous societies we see men
gradually taking up and specialising the industries
originated by women; in the developed barbarism
of Europe only a few simple household industries
were on the whole left to women. Even in the
monasteries, where men and women lived under
similar conditions, it cannot be said that the
achievements of women in any field rivalled those
of men. For women there was the home and, it
must be added, the brothel: while a vast stream of
women for whom there was no other outlet—a
stream including the insane and the hysterical, but
certainly many who were neither—fell under sus-
picion of sorcery and perished as witches. This
dlver%ence of the paths of women from the paths of
men had two different classes of effects: on the one
hand, more marked sexual differences in physical
development seem (we cannot speak definite y(} to
have developed than are usually to be found in
savage societies; and on the other hand, the
attitudes of men towards women and of women
towards men were correspondin%ly WrouEht up
to pitches of emotional intensity before unknown.
When we look into this wonderful mediaeval litera-
ture we never find men and women in the attitude
of comrades and fellow-workers, as we nearly
everywhere find them in earlier stages of society.
We find, instead, men, influenced to some extent
doubtless by traditions of Christian asceticism, as
well as by the actual facts of mediaeval life, regard-
ing women as the symbols of the sensual element
in life, as the force that retards progress and
growth, and at the same time—a more Pagan
element perhaps coming in together with a tinge
of mysticism—we find that women are regarded as
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the inspirers of men, the spiritual and refining
elements of life. Partly, it seemed, women were
ood to play with, partly good to worship.l A
arge part of the real work of the world was women'’s
to do—although under military as well as monastic
conditions men and women were relatively inde-
Bendent of each other—but their work seems to have
een regarded as little worth mention ; work did not
fit in with the mediaeval theory of women.

An important origin of the element of mystery which
women have aroused in men and even in themselves lies in
the periodic menstrual function. This function, unlike any
normal physiological function in men, has been an ever-
lasting source of marvel and of profound repugnance among
all primitive races. They have been singularly unanimous
on this point, and even seem to show a certain amount of
unanimity in their explanations. As has been shown by
Ploss and Max Bartels, the snake (or occasionally some
allied reptile, such as the crocodile or lizard) has been con-
nected with this function or with its mythical origin; in
New Guinea, in Guiana, in Portugal, in Germany, traces
may be found of this connection, often seeming to indicate
that a snake, whether from love or a hostile purpose, had
bitten the sexual organs of woman and so caused the
phenomena. | would add that in the Hebrew story of the
Garden of Eden we trace a similar primitive connection
between woman and the snake. (For further details see
llavelock Ellis, Studies in the Psychology of Sex, vol. i.,
Appendix A., ““The Influence of Menstruation on the
Position of Women.”) Everywhere during the continuance
of the flow the woman is regarded as more or less unclean.
When this attitude is more clearly marked she must refrain
from all household duties, especially from the preparation of
food, and to approach her is often an offence. For the time

_1The comic literature of mediaeval times—farces, fab-
liaux, contes, etc.—is impregnated with the feeling of sus-
picion and horror as regards women. The opposite and
complementary tendency to glorify women may be found
not only in the love-poetry of the epoch, but also in a large
but now forgotten group of prose-literature, Thomas, inhis
Essai sur le caractere, les mceurs, et I'esfyrit des Femmes,
gives an account of some portions of thiS literature. A
contemporary picture of the fascination and duplicity of
the mediaeval woman, drawn with a psychologie subtlety
altogether modern, is embodied in Petit Jehan de Saintre.
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she is in exactly the same position as the mediaeval leper,
She must wear a special garment (as in some parts of
India), or cali aloud to warn all who approach her that
she is unclean (as in Surinam), or dwell apart either in a
hut alone or in a house reserved as a common dwelling
for women in the same condition (as in the Caucasus,
Japan, the Caroline Islands, among the Hottentots, the
North American Indians, and many other races). We are
familiar through the Old Testament with the elaborate
code of barbarous ritual which grew up among the
Jews, while, according to some of the ancient Hindoo
sacred writings, the menstruating woman was taught
to regard herself as a pariah; by an early Council of
the Western Church a woman was forbidden to enter
a church during her period; and among the Christians
of modern Greece she is not allowed to kiss the images in
church, or to partake of the communion. (The ethnography
of this subject is dealt with in detail by Ploss and Max
Bartels, Das Weib, 7th edition, 1901, vol. i. chap. xiii.)
As we approach the higher levels of barbarism the custom
of making a marked social difference in the treatment of
women at this period gradually disappears, but the feeling
itself by no means disappears. Instead of being regarded
as a bemg who at periodic intervals becomes the victim of a
spell of impurity, the conception of impurity becomes amal-
gamated with the conception of woman. It was thus that
a large number of the early Christian writers regarded
woman; she is, as Tertullian puts it, janua diaboli; and this
is the attltude which still persisted in mediaeval days, though
it should be added that ascetics impartially extended the
idea of impurity to men also. At the same time the belief in
the periodically recurring specific impurity of women has
by no means died out even to-day. Among a very large
section of women of the middle and lower classes in England
and other countries it is firmly believed that the touch of a
menstruating woman will contaminate food; only a few
years since, in the course of a correspondence on this subject
in the British Medical Journal (1878), even medical men were
found to state from personal observation that they had no
doubt whatever on this point. Thus one doctor, who expressed
surprise that any doubt could be thrown on the point, wrote,
after quoting cases of spoiled hams, etc., presumed to be
due to this cause, which had come under his own personal
observation :—* For two thousand years the Italians have
had this idea of menstruating women. We English hotd to
it, the Americans have it, also the Australians. Now |
6hould like to know the country where the evidence of any
such observation is unknown.” Women of every class
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preserve this belief, and still regard the periodic function—
although it is frequently a factor of the very first importance

in their personal and social life—as almost too shameful to
be alluded to.

The effect on women of the militant mediaeval
organisation and its correlated conditions was
eculiar, and may still be felt. Openly they tried to
ive up to the angelic ideals of men; secretly the
played with men; unostentatiously they worked,
either honestly in their homes, or by intrigue in
i:)_ubllc affairs. In the great centres of European
ife, during mediceval and later times, these con-
flicting ideals have produced very complex and
attractive feminine personalities, often much more
delightful and even more wholesome than the
influences which moulded them would lead us to
expect, but usuallly more or less profoundly tinged
by the unavoidable duplicity of conflicting ideals.

Many of these sexual characteristics have doubt-
less persisted to modern times, but the conditions
whic gave rise to them have in large measure
changed. The eighteenth century in Europe, and
more especially in England and France, was
marked by a widespread resolve to reason clearly
concerning the nature and causes of things, so far
as possible casting off prejudice, and it could not
fail to touch the guestions that concerned the
status of women ; such problems were no longer left
to work themselves out in unobserved silence. At
the same time an economic revolution was taking
ﬁlace which tended to withdraw women from their
omee and men from their previously more inde-
pendent and intermittent labour. A new industrial
regime was emerging by which work became organ-
ised in large centres, and the introduction of
machinery enabled men and women to work side
I_er side at the same or closely allied occupations.
his is still going on to-day. It is also bein
recognised as reasonable that both sexes shoul

B
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study side by side at the school and the college, and
where not side by side, still in closely similar
fashion, while the recreations of each sex are to
some extent becoming common to both. Such
conditions have tended to remove artificial sexual
differences, and have largely obliterated the coarser
signs of superiority which- may before have been
possessed by one sex over another. The process of
transition is still in rapid progress. It began in the
lower and more mechanical fields of labour; it is
roceeding to the higher and more specialised
orms. Women have entered, or are about to enter,
the various learrjed professions, and are tending to
acaguire the same rights of citizenship as men.

As such social changes tend more and more to
abolish artificial sexual differences, thus acting in-
versely to the well-marked tendency observed in
Bassmg from the lower to the higher races, we are
rought face to face with the consideration of those
differences which are not artificial, and which no
egualisation of social conditions can entirely re-
move, the natural characters and predispositions
which will always inevitably influence the sexual
allotment of human activities. So long as women
are unlike in the primar® sexual characters and in
reproductive function they can never be absolutely
alike even in the highest psychic processes. What
IS the nature, so far as we can venture to tell it
to-day, of these fundamental secondary sexual
characters?



CHAPTER 1.
HOW TO APPROACII THE PROBLEM.

TIIE DF.FINITION OF SECONDARY SEXUAL CHARACTERS—
TERTIARY SEXUAL CHARACTERS—STANDARDS OF COM-
PARISON—THE INFANTILE AND THE SENILE—THE HUMAN
CHARACTERISTICS OF INFANT APES—THE POSITION OF THR
ILOWER HUMAN RACES—FALLACIF.S DUE TO INCOMPLETB
DATA AND TO BIAS—INCOMPLETENESS OF OUR KNOW-
LEDGE.

The term * secondary sexual character ” was first
used by Hunter. He applied it to such a structure
as, for instance, the comb of the cock, but, so far as
| have been able to find, he does not anywhere
define precisely what he means by the term. Dar-
win, also, who wrote one of his most important
books, The Descent of Man, and Selection in Rela-
lion to Sex, chiefly on this subject, refrains from
defining very precisely what is to be included under
the term ““secondary sexttal characters,” only re-
rilarking that they graduate into the primary sexual
organs, and that * unless indeed we confine the term
* primary ' to the reﬁroductlve glands, it is scarcely
possible to decide which ought to be called primary
and which secondary.”!

When we are dealing with Man it is perhaps most
convenient to set aside as primary the sexual glands
in each sex, and the organs for emission and
reception in immediate connection with these
glands. That is to say, the primary sexual organs

1| Descent of Man, chap. viii,
»9
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are those that may fairly be regarded as essential to
reproduction. The breast, which is not necessary
to reproduction, but is an auxiliary of the first
importance in the propagation of the race, may be
counted as the chief of the secondary sexual char-
acters; or else (with Darwin) as occupying a border-
land between the primary and secondary characters.

The difficulty lies not so much in determining the
boundary between primary and secondary sexual
characters as in limiting the extension of the latter
characters. Perhaps the most marked human
secondary sexual characters are the difference in the
massing and arrangement of the hair, so that while
the man’s is largely concentrated on his face the
woman’s is chiefly massed on her head, and the
difference in the larynx and voice by which a
further degree of development forms a part of mate
evolution at puberty, while in woman there is com-
paratively little development. These are typical
secondary sexual characters, and we may perhaps
define a human secondary sexual character as one
which, by more highly differentiating the sexes,
helps to make them more attractive to each other,
and so to promote the union of the sperm-cell with
the ovum-cell.  Other things being equal, a man is
more attracted to a woman with luxuriant hair on
her head than to one whose hair is sparse; other
things being equal, a woman is more attracted to a
man with deep vibrant voice than to a man with a
shrill feminine voice. The sexes are not greatly
attracted by any purely aesthetic qualities; it is the
womanly qualities of the woman which are attractive
to the man, the manly qualities of the man which
are attractive to the woman.l The secondary sexual

* As Chateaubriand somewhere remarks. “ On sait qu’in-
stinctivement la nature porte la femme a preferer I’homme
fort et vigoureux a l'etre chctif et delicat, et j’ai lu que si
on.presente a une jeune filie un Adonis ou un Hercule, ellp
rougira, mais choisira Hercule.”
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characters, as thus understood, are those which
indirectly favour reproduction and which might
conceivably be developed by sexual selection as
understood by Darwin, whether or not they actually
are so developed.

There are, however, other sexual differences
which do not so easily fali into this group. These
differences are less obvious; many of them are
relative, or only perceptible when we take averages
into consideration; but they are very numerous.
Thus we have, for instance, the much greater
shallowness, proportionately, of the female skuli;
we have the greater size and activity of the thyroid
gland in women and the smaller arerage proportion
of red blood corpuscles; and we have a different
average relationship of the parts of the brain to
cach other. These differences are probably related
mdwecth to primary and secondary sexual differ-
ences; they are not of great importance from the
zoological point of view, but they are of consider-
able interest from the anthropological point of view,
very often of interest from the pathological point of
view, and occasionally of great interest from the
social point of view. They cannot be easily put
into the same group as the secondary sexual char-
acters as usually understood; and perhaps it would
be convenient If w* were to agree to distinguish
them as tertiary sexual characters.

It would be desirable to have a fairly definite classifi-
cation of sexual characters into groups, but there is no
distinct natural division between the groups, which tend
to merge into cach other. Professor Charles Stewart defines
secondary sexual characters as comprising those features
by which we are cnabled to distinguish the mate from
the female quite irrespective of the essential organs of
reproduction, and which are not concerned either in the
nourishment or in the reproduction of the young. This
seems to me to give an iInconveniently large extension to
the primary group, while it allows no place for what |
have called the tertiary sexual characters. Ultimately, if
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we take a sufficiently broad outlook, all sexual characters,
as Weismann points out, are really secondary (in the sense
in which | have defined such characters) : “ Just as the
differentiation of cells into mate and fernale reproductive
elements is secondary,” he remarks, “ so is that of male
and fernale individuals. All the numerous differences in
form and function which characterise sex among the
higher animals, all the so-called ‘ secondary sexual char-
acters,” affecting even the highest mental qualitie.s of
mankind, are nothing but adaptations to bring about
the union of the hereditary tendencies of two indivi-
duals.” (A. Weismann, ‘“ Remarks on Certain Problerns
of the Day,” 1890, in Essays upon Heredity, vol. ii.
P 91

Poll) (Sitzungsber. J. Gesellsch. nalurforsch. Freunde,
1909, heft 6) has proposed an entirely new nomenclature,
and would divide sexual characters into two classes :
essential (or germinal), and accidental. The essential
characters would be the primary sexual glands, to which
class, it is probable, from a widely biological standpoiiH,
we ought to apply the term primary sexual characters.
The accidental characters would be dicided into subsidiary
genital and extra-genital. Both subsidiary genital and
extra-genital would be further subdivided into internal and
external. .This classification still leaves much in doubt,
and it has not been widely accepted.

The conception of tertiary sexual characters, as here
suggested, is now widely accepted. Papillault, the dis-
tinguished French anthropolist, was probably the first to
adopt it, in 1902, though he was incorrectly under the
impression that his definition of such characters differed
essentially from mine. More recently, so eminent a repre-
sentative of a past generation as Hajckel, has recognised
this conception and adopted the term. * Tertiary sexual
characters,"” he states, “ we may name those differences
which are expressed in the varying physiological activity
of the sexes, or externally visiblc morphological signs;
also, especially in psychic or sensory activity, the finer
characteristics of the psychic life. The most important is
the specific ‘sexual sense,’ or ‘ Liebesdrang.” ” (E.
lla?ckel, * Gonochoristnus und Hermaphrodismus,” Jahr-
buch fiir Scxuellc Zwischenstufen, April 1913 ) HaeckePs
definition may be regarded as satisfactory on the whole,
though it is a little too wide, for while sexual differences
in the 1l sexual sense ” may fairly be regarded as tertiary
characters, the existence of the sexual sense must be re-
garded as an inevitable result of primary sexual differen-



HOW TO APPROACH THE PROBLEM. 23

tkition; it is probable, however, that Hseckcl would him-
self accept this limitation. On the other hand, tertiary
sexual characters are sometimes defined too narrowly.
Thus Dr. Parkes Weber (Medical Times, i3th Jan. 1912)
remarks in accepting this term: * By tertiary sex
characters | mean those dependent on the nervous system,
including both characters of instinct and characters. of
mind (reasoning). Such nervous characters, unlike prim-
ary sex characters, are not the exclusive property of either
sex; they are called mate and female characters merely
as they predominate in the one or the other sex.” It is
elear that in order to make this statement sound we need
a much more extensive qualification than * nervous,” or
even psycho-nervous, for these tertiary distinctions extend
throughout the organism. It may be noted that Dr
Weber adds some remarks irudicating that the conception
of tertiary sexual characters may be helpful in elucidating
pathological conditions : “ From the phylogenetic point of
view | believe that hysteria, or much of what is now
?rouped together as hysteria, may be re?arded as a patho-
ogical exaggeration (or disorder) of certain tertiary
nervous) female sex characters. According to this
phylogenetic) conception the exaggeration (or disorder)
of so-called tertiary female sex characters in the male
would account for occasional cases of mate hysteria.”

It is with secondary sexual characters, or with
sec_ondarg and tertiary sexual characters, as | have
defined them, and more especially the latter, that we
have here to deal. In order to estimate the signifi-
cance of each character as it comes before us we
must have certain standards against which to
measure it. What are our standards of comparison
for sexual characters in a man or in a woman ?

The reader will soon perceire that there are two
standards. The first is constituted by the child and
its anatomical and physiological characteristics.
The second is constituted by the characters of the
ape, the savage, and the aged human creature. As
each character in a man or in a woman comes before
us for consideration we shall instinctively place it
between the same characters as they appear asso-
ciated with infantilism and with senility.  When it
is there placed we shall observe whether on the
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whole it tends to lean towards the one side or the
other, towards infantilism or towards senility. Let
me say at the outset that in pointing out that such
and such a character in men or in women brings
men or women near to children or the apes, | have
no wish to disparage the sex in auestion. It is
simply that thereby we may be helped to understand
the significance of the particular masculine or
feminine character before us. The larger guestion
of the significance of infantilism and senility them-
selves in the evolutionary process will perhaps
become clearer as our examination proceeds.

The reader will, however, perceive immediately
that these two standards of infantilism and senility
are of very unegual value. The standard offered by
the child is comparatively simple and uncomph-
cated. The child with its relatively enormous head,
its large protuberant abdomen—*“all brain and
belly,” as someone defines it—its smali chest, short
feeble legs, comﬁaratively vigorous arms, smooth
almost hairless skin, large liver, kidneys, thymus,
and suprarenal capsules, presents us with a distinct
anatomical picture; and the facts of the child's
physiological and psychic life are also fairly elear.
But the compound standard, on the other side, of
simian, savage, and senile characters is much less
clearly defined. We encounter, for instance, the
fact tnat the anthropoid apes at an early period of
life often present characters guite unlike those they
exhibit in the adult form. The young anthropoid
Is comparatively human in character, the adult ape
is comparatively bestial in character. The young
ape has a smooth globular head and a relatively
smali face, as man has; the profile is more human,
with little prognathism; the base of the skuli also is
formed in @ more human way than in the adult ape;
and, above all, the brain is relativelv very much
larger than in the adult.l If we take, for example,

1 See, for instance, Professor J. Ranke, *“ Ueber Beziehung-
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the gorilla, we find that the foetus differs from the
adult by having relatively a much larger head, a
longer neck, a more slender trunk, shorter limbs, a

DIAGRAM SHOWING RELATIYE PROPORTIONS OF CHILD AND
ADULT. {Langer.)

longer tliumb and g?reat toe; while the head is mor
globular, the face less prognathous, and the han

cn des Geliirns zurn Schadelbau,” at the Danzig meeting
of the German Anthropological Society, August 1891.
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mor$ like marfs.l In nearly all these characters
the foetal gorilla approaches Man. I he adult mate
Ape has rapidly developed into a condition far
removed from his early man-like state. The brain
has become relaticely very smali, and his receding
skuli has become hideous with huge bony crests,
sharp angles, and on its enormously enlarged facial
portion prominent outstanding superciliary ridges,
ﬁr(_)Jectln jaws, and receding chin; while the dark
airy body has also become more bestial in char-
acter. The female Ape remains midway between
the infantile and the adult mate condition. So far
as Man is ape-like, it is, on the whole, the infantile
and not the adult Ape whom he resembles. Man
also in the course of his life falls away more and
more from the specifically human tygae of his earl
years, but the 1loe in the course of his sliort life
goes very much farther along the road of degrada-
tion and premature senility. The Ape starts In life
with a considerable human endowment, but in the
course of life falls far away from it, Man starts in
life with a still greater portion of human or ultra-
human endowment, and to a less extent falls from it
in adult life, approaching more and mor? to the
Ape. It seems that up to birth, or shortly after-
wards, in the higher mammals such as the Apes
and Man, there is a rapid and vigorous movement
along the ling of upward zoological evolution, but
that a time comes when this foetal or infantile
development ceases to be upward, but is so directed
as to answer to the life-wants of the particular
species, so that henceforth and through life there
is chiefly a development of lower characters, a
slow mocement towards degeneration and senility,
although a movement that is absolutely necessary
to ensure the presercation and stability of the

1 Deniker, “ Recherches anatomiques et embryologiques
sur les Singes anthropoides,” /lrcZuzw de Zoologie experi-
mentale, 1885-86.
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individual and the species. We might say that the
fcetal evolution which takes place sheltered from the
world is in an abstractly upward direction, but that

A. SKULL OF ADULT GORILLA. B. SKULL OF YOUNG GORILLA.
C. SKULL OF MAN.

(British Musetim Guide to Afammalia}

aftcr birth all further development is merely a
concrete adaptation to the environment, without
regard to upward zoological movement.

We see, therefore, that the infantile condition in
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both the Apes and Man is somewhat alike and
approximates to the human condition; the adult
condition of both also tends to be somewnhat alike
and approximates to the apc-like condition. The
phenomena which we find among the lower human
races are in harmony with those we find among
the Apes and in Man generally, although the
divergences are so wide that we cannot speak
definitely. In some respects some of the black
races may be said to be more highly evolved than
the white European races. Thus the short body
and long legs which we usually find among negroes
are far removed from the simian condition, and
egually far removed from the infantile condition.
On the whole, it may be said that the yellow races
are nearest to the infantile condition; negroes and
Australians are farthest removed from it, often
although not always in the direction of the Ape;
while the white races occupy an intermediate
position.l In certain characters, however, the adult
European is distinctly at the farthest remove as well
from the simian and the savage as from the infantile
condition; this is especial(lf/ S0 as regards the nose,
which only reaches fuli development in the adult
white.  In some other respects, as in the amount of
hair on the body, the adult European recedes both
from the specifically human and from the infantile
condition, and remotely approaches the Ape.
The variations and uncertainties are so consider-
able that we can never assume that because a given
character is simian or savage or senile, it belongs to
all three groups; nor can we base arguments on any
such assumed identity of the three groulﬁ)s. Practi-
cally, however, we do find that these three groups
agl]r_ee in various particulars to furnish characters
which are removed to the farthest extremity from
the child. Such characters are the comparatively

1 See Professor J. Ranke, “ Ueber das Mongolenauge,”
etc., at the Bonn meeting of the German Anthropological
Society, 1888.
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smali head, the larg¢ and fierce face, the long limbs,
the genera’f tendency to hairiness, the dark and
wrinkled skin, the comparative absence, usuallg, of
fat and the exaggeration of the muscular and bony
systems, a generat tendency to ossification, and on
the nervous and mental side a generat inclination to
rigidity and routine. Such characters are usually,
though not quite universally, simian, savage, and
senile. So that we have on the one side the group
of immature characters, and on the other side the
group of over-mature characters; and any charac-
teristic of the mate or fernale adult individual may
lean in either of these directions.

Even, therefore, when the facts of secondary
sexual differences are fairly established, there Is
sometimes a certain difficulty in arriving at the
significance of the facts. It has to be added, as a
further difficulty, that the facts themselves are in a
very large number of cases by no means well estab-
lished. Few persons have made it their business to
ascertain sexual differences; such differences have
most usually come to light incidentally in the course
of more generat investigations. Again, nearly all
those sexual differences which | have proposed to
cali tertiary are merely a matter of averages. In
order to obtain reliable results, not only must the
investigation be accurately and uniformly carried
out, it must be extended to a very large number of
individuals. B¥_co_nf_inin our observations to a
smali number of indieiduals we either reach results
that are expected or that are unexpected; in the
former case we accept them without question ; in the
latter case we suspect a fallacy and reject them.
Thus, for example, Quetelet, an unreliable statis-
tician "but a man of genius who did much to open
out new lines of investigation and to place the
knowledge of man on a sure basis, used to draw his
conclusions from a few selected cases which he
regarded as typical. This was a thoroughty vicious
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method which could only lead to expected results.
Thus he prepared a table to show the comParatlve
height and weight of men and women at all ages;
this table shows with beautiful uniformity that at no
age are females taller or heavier than males. Sub-
seguent investigation, on a more extensive scale
and in a large number of countries, has shown
that durinﬁ certain years of development girls are
distinctly heavier and taller than boys. This fact
was not suspected in Quetelet's time, and it is
evident that if in his group of cases of boys and
girls at the age of thirteen he had found that the
%Il’ls were heavier and taller than the boys, he would
ave said to himself: “ This result is so extremely
improbable and at variance with my other results,
that | have evidentlﬁ committed an error of judg-
ment here.” Then he would perhaps select a fresh
series of cases, and if the result happened to reverse
his previous questionable result he would be at once
reassured in his error. Again, until quite recent
times it has over and over again been emphatically
stated by brain anatomists that the frontal region
is relatively larger in men, the parietal in women.
This conclusion is now beginning to be regarded as
the reverse of the truth, but we have to recognise
that it was inevitable. It was firmly believed that
the frontal region is the seat of all the highest and
most abstract intellectual processes, and if on
examining a dozen or two brains an anatomist
found himself landed in the conclusion that the
frontal region is relatively larger in women, the
probability is that he would feel he had reached a
conclusion that was absurd. It may, indeed, be
said that it is only since it has become known that
the frontal region of the brain is of greater relatire
extent in the Ape than it is in Man, and has no
special connection with the higher intellectual pro-
cesses, that it has become possible to recognise the
fact that that region is relatively more extensive in
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women. It is only in the case of observations
which are carefully and methodically carried out on
a large number of subjects, and without preposses-
sion—as in the case of Broca’s brain registers,
which were not worked out until after his death—
that results can be obtained which cannot be
guestioned.

We have to recognise, it will be seen, not merely
the difficulties which come from too smali a number
of observations, where we have the resource of
Buttlng one series of observations against another,
put also the more serious difficulty of inevitable bias
in the investigator’s mind. This bias has an un-
fortunate tendency to run on similar lines, so that
we gain nothing by putting one observer’s results
against another observer’s result. Or, again, the
results obtained by two observers, each working in
accordance with his own bias, may be so disparate
that there is no comparison. Thus one conscientious
investigator (like Manouvrier) may find that all the
facts of anatomy and physiology point to the
superiority of women ; another, equally conscien-
tious (like Delaunay), may find that they all point
to the superiority of men.!

| have endeavoured to set in the clearest light
those facts of sexual difference which may be
regarded as fairly well ascertained by a large
number of observations in the hands of numerous
competent investigators. So far as possible, | have
ignored or placed in the background those facts
which are still unsettled. In many cases | have

| Delaunay’s work is contained in his Etudes de Biologie
Comfiaree, 1878. Manouvrier’s earliest investigations in this
field, date from the year in which Delaunay’s studies were
ublished, but his latest and most mature conclusions will
e found in the Revue de I'Ecole d'Anthropologie, more
_espemal%I for December 1903, August 1006, and February
u%og. anouvrier was probabIP( the earliest anthropologist
of note who gave reasons for believing that the natural facts
in this field are not inconsistent with the claims of feminism,
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been able to place side by side facts which, although
by no means necessarily new, had not previously
been placed in a juxtaposition which brought out
their significance. In other cases | have found,
after much trouble and inguiry, even on matters
where precise knowledge seemed easily attainable,
that the results so far reached are so contradictory
or incomplete that nothing can be done with them.
Occasionally | have noted such results in passing,
merely to indicate how the matter in guestion at
present stands. An incomplete or unsupported
result may at least serve as the stimulus to a more
conclusive investigation. With this thought | have
WiIIingIg/ exposed the painfully barren tracts in our
knowledge of secondary sexual characters.

While the present volume is, so far as | am aware, the
first attempt to deal comprehensively with the guestion of
human secondary sexual characters from the modern
standpoint, there are several books of earlier date which
must be mentioned in this connection. The first genuinely
scientific effort in this direction with which I am acguainted
is Ackermann’s Ueber die korperliche Verschiedenheit des
Mannes nom Weibe ausser den Geschlechtstheilen (Ko-
blenz, 1788). Ackermann was a pupil of the famous
anatomist Soemrnering, and his book, though brief and
bald (corresponding with the state of knowledge at that
time), is commendably scientific and free from speculation,
Then comes Burdach. In his great work on physiology
(Die Physiologie ais Erfahrungswissenschaft, 1826-40) that
remarkable man dealt very fully with all the aspects of
sexual difference .which at that time it was possible to
deal with. While his statements are sometimes too bold and
often reguire some revision, his treatment of the guestion
on the whole is astonishingly accurate. Burdach neglected
some lines of scientific advance which we now regard as
valuable, and was too much under the influence of philo-
sophical conceptions, but he faces this problem in the
broadest and most genuinely scientific manner, and antici-
pates very many of the results of subseguent investigation.
Even up to the present day there has been no better state-
ment of this complex problem than .that of the inspired
physiologist of Kbnigsberg. Burdach’'s results were often
a little ahead of his facts: inspiration is not a recognised
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modern method of scientific research, and no biologist of
Burdach’s immense range has sifice his time been able to
treat the problem in the same broad and assured manner.
Darwin touched on human secondary sexual characters in
his Descent of Man, but only in so far as they illustrated
his generatl theory of sexual selection. The great work
of Ploss and Max Bartels, Das Weib in der Natur und
Vdlkerkunde (constantly appearing in new, enlarged, and
improved editions, sifce the death of Dr. Max Bartels
under the care of his son, Dr. Paul Bartels) deals
primarily with anthropological and ethnographic differ-
ences among the lower human races; it is a valuable
treasure-house of facts, and is richly illustrated. Woman's
Share in Primitive Culture (1894), by Otis Mason, mainly
founded on the data of American ethnography, may be
read with profit. Dr. Harry CampbelPs Differences in
the Nerwous Organisation of Man and Woman: Physio-
logical and Pathological (London, 1891) is interesting
though discursive. Lombroso and Ferrero’s La Donna
Delinquente, la Prostituta e la Donna Normale (Turin
and Rome, 1893, French and German translations), must
also be mentioned, because, although its chief subject is
the criminal woman, the first part is devoted to the investi-
gation of the characteristics of the normal woman; it is
original and suggestive, though at many points question-
able. Mantegazza’s Fisiologia della Donna (1893), though
only in part scientific, is of interest as embodying the
most mature conclusions of an anthropologist, traveller,
and man of the world, who seems always to have regarded
woman as the chief study of man. Marro’s La Puberta
(1898, French translation)—the work of an Italian of very
different type, a man of the laboratory, a cautious and
searching student—contains much original work bearing
on the problems we are here concerned with.

More recent works dealing with sexual difference are the
Beitrage zur Lehre von den Geschlechtsunterschieden of
Paul Modbius, an original and often suggestive investi-
gator, usually biased against women, who died in 1907,
and a summary of anatomical and other secondary sexual
differences by Oskar Schultze, Das Weib in Anthropolo-
gischer Betrachtung, 1906. Constantin Bucura, a Viennese
gynaecologist, has written a “ clinical physiological study,”
Geschlechtsunterschiede beim Menschen (1913), which is
well worth consulting and contains a good bibliography.
H. B. Thompson’s Mental Traits of Sex, the work of a
woman investigator in America, is limited in scope, but
based on personal experiments. Professor Heymans of

C
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Groningen has written a book, Die Psychologie der
Frauen (1910, in the series Die Psychologie in Einzeldar-
stellungen, edited by Ebbinghaus and Meumann) which
is the fullest attempt yet made on a scientific basis to
investigate measurable mental sexual djfference.

It may be mentioned that the biological foundations of
the secondary sexual characters have been instructively
investigated by Tandler and Grosz, Die Biologischen
Grundlagen der Sekundaren Geschlechtscharaktere, 1913,
while a judicious summary of our knowledge of the
internal secretions, which are of fundamental Importance
in the constitution of sex characters, is presented by D.

Noel Paton, The Newous and Chemical Regulation oj
Metaholism, 1913.



CHAPTER III.

THE GROWTH AND PROPORTIONS OF THE BODY.

GENERAL. CHARACTERISTICS OF THE MALE AND FEMALE FORMS—
SIZE AT BIRTH—GREATER DEVELOPMENT OF GIRLS AT
PUBERTY—SEXUAL DIFFERENCES IN IIEIGJIT OF ADULTS—
WEIGIIT COMPARATIVELY UNIMPORTANT—SENUAL DIFFER-
ENCES IN THE GROWTH AND PROPORTIONS OF THE BODY—
THE ABDOMEN—THE BREASTS—THE CHEST—THE ARM—THE
HAND—THE  INDEX-FINGER—THE LEG—THE FOOT—THE
FUTURE OF THE LITTLE TOE—GENERAL CONCLUSIONS.

When we contemplate the human figure—or, if we
prefer, those classic representations of 1t which we
owe to the genius of Greek sculptors—we not
certain obvious sexual differences in form an
contour. The man is larger, with a certain ten-
dency to rugged though not unbeautiful outline
which conveys an impression of energy; his bony
prominences are usually more conspicuous, and_his
muscles are everywhere more clearly defined. The
woman is smaller and rnore delicately made; the
bony points are less clearly seen, and the muscles,
even alt_hou%h they may be powerful, are softly
encased in abundant connective tissue which makes
them less obvious. The man's form is erect and
closely knit; the woman’s is more uneven, with
large hips and flowing protuberant curves of
breast and abdomen and flanks. While the man’s
form seems to be instinctirely seeking action, the
woman’s falls natural}y into a state of comparative
repose, and seems to find satisfaction in an attitude
of overthrow.

The sexual contrasts of this simple kind arefairly
obvious, and they have their significance. A more

35
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ﬁrecise knowledge of the sexual differences in the
uman form has only grown up during the past
century. The old masters, like Leonardo and
Diirer, seem to have possessed a considerable
science of human proportion, but their science does
not appear to have been based on a wide induction
of facts, and they usually subordinated it to their
art. During recent years anatomists and anthro-
pologists have been engaged in building up a
detailed knowledge of the dgrowth and proportions
of the human body according to age and to sex.
They are yet far from having reached the end of
their labours, but certain definite conclusions are
becoming evident; and while it is here impossible
to discuss fully a subject which has produced so
large a mass of work, it will be possible to indicate
some of the main results.

At birth mate infants are already rather heavier
than female infants, and somewhat taller (about
one-fifth of an inch in England and Scotland,
according to the Anthropometric Committee of the
British Association), and their chest-girth is
greater.l During the early years of life the com-
parative growth of the sexes has not been very
closely studied; both boys and girls grow rapidly
during the first two years of life, and slowly during
the third and fourth, the boys appearing to keep
ahead, as they do also from the ages of five to nine
or ten in England.2 It was always supposed, until

'H. J. Hansen in Sealand among 6000 infants found the
average weight of the males 3696 grms., of the females 3542
grms. {Lancet, 19 July 1913). This was in a rural district,
and is in both cases 8 or 9 per cent, higher than that of
town babies. Weissenberg {Waclisthum des Menschen,
p. 23? found the length of mate infants at birth 51 cm., of
females 50 cm. He remarks that all the dimensions of new-
born boys are greater than of girls, in a fairly regular
relation, " sexual differences not becoming clearly” apparent
until some time after birth. ) ) o

"’ Report of the Anthropometric Committee of the British
Association, 1883, p. 288.
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some forty years ago, that this superiority of the
mate is maintained throughout the whole period of
development; this conclusion agreed with a priori
ideas on the subject, and was supported by a few
observations made by Quetelet. In 1872 Bowditch
began to collect and publish statistics of the height
and weight of nearly 14,000 boys and 11,000 girls
in Boston and its neighbourhood. These investi-
gations mark an epoch in our knowledge of human
development they were followed and confirmed in
1876 by those of Pagliani on a large number of
Italian children; in 1883 by the Anthropometric
Committee’s Report on British children; in 1890
bg Axel Key's observations on 15,000 boys and
3000 girls in Sweden; and in 1891 by Emil
Schmidt’s investigation of nearly 5000 boys and
5000 girls at Leipzig.

Bowditch’s original tables were published in the Boston
Medical and Surgical Journal, Deoember 1872; his com-
plete study, “ On the Growth of Children,” appeared in
the Eighth Annual Report of the State Board of Health
of Massachusetts, 1877; see also, for a summary of Bow-
ditch’'s results and for the British results, C. Roberts,
Manuat of Anthropometry, 1878. Luigi Pagliani’'s first
monograph, “ Sopra alcuni Fattori dello Sviluppo Umano,”
appeared in the Archirio per VAntropologia, 1876, vol. vi.;
his complete investigations were published in the Archiwio
di Staiistica, Ann. i., vol. iv., 1877. Professor Axel Key’s
paper, Die Pubertatsentwickelung und das Verhaltniss
derselben zu den Krankheitserscheinungen der Schulju-
gend, was read at the International Medical Congress of
Berlin, but was published separately, 1890. Schmidt's
results are briefly stated in the Correspondenzblatt der
Deutschen Gesellschaft fiir Anthropologie, April 1892; in
the same paper will be found bibliographical references
to some other investigations im the development of chil-
dren. Interesting and extensive investigations of German
children are presented by W. Camerer in Pfaundler and
Schlossmann, llandbuch fiir Kinderheilkunde, vol. i,
1909; of Central Russian Children by Erismann, Archiw
fiir Soz. Gesetzgebung und Statistik, 1889; °f South
Russian Jews by Weissenberg in his Wachsthum des Men-
schen, Ch. iv., 1911. As regards results on English chil-
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dren, later than those contained in Roberts’s Manuat, see
e.g., Kerr, Report to Education Committee of London
County Council, 1906-1907 (summarised in British Medical
Journal, 19 Jan. 1907), Tuxford and Glegg, British Medical
Journal, 17 June, 1911, and (as regards Liverpool children)
Muffang, L’Anthropologie, 1899. As regards Americari
children, see Sargenfs investigation of 1600 school children
and students recorded by him in a paper on “ The Phy-
sical Development of Women,” Scribner’s Magazine, 1889;
Porter’'s inquiry in reigard to American children at St.
Louis, Trans. Acad. Sci. St. Louis, 1894; Zt. f. Eth., 1893;
Pub. Amer. Statist. Assoc., 1894; Macdonald’s observa-
tions on American children at Washington, Education
Report, 1897-98. Por Swiss children at Lausanne,
see Combe, Zt. f. Schulgesundheitspflege, 1896, and
for German Swiss children at Ziirich, Lucy Hoesch-
Ernst, Das Schulkitid, etc., 1906. For French children in
Paris, see Variot and Chaumet, Buli, et Mem. de la Soc.
d'Anth., 1906. Numerous investigations, together with
a bibliography, will be found in an article by F. Burk,
* Growth of Children in Height and Weight,” Am. Jour.
Psych., April 1898. The generat results. of the facts in
their wide bearing are discussed by H. H. Donaldson, in
the earlier chapters of his Growth of the Brain, 1895, and

more recently by C. S. Minot in The Problem of Age,
Growth and Death, 1908.

There can now be no doubt that, for a period of
several years during the development of puberty,
g}irls of European race are both taller and heavier
than boys of the same age. The amount of the
difference, and the exact age at which this pre-
dominance of girls begins and ceases, vary in
different races and under different conditions.:

In Great Britain girls grow more rapidly than
boys between the ages of 10 and 15 ; and at the ages
of ii| to 141 they are actually taller, and between
the ages of 12J and 15J actually heavier, than boys
at the same age. This was the result reached by
the Anthropometric Committee of the British Asso-
ciation; the more recent results of Tuxford and
Glegg as regards nearlly 600,000 English children
show that there is a slight predominance of girls
over boys in height, though not in weight, at the
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age of io, this bein? shown both in urban and
rural districts, but it falls away at ii ; the pubertal
superiority of girls in respect to height and weight
combined is established at the age of 13, the
superiority in weight begins earlier, at the age of
12. At Liverpool girls were found to be taller than
boys at every age from 9 to 14, except at 12
Among many thousand London Board School
children Kerr found that poorer-class girls are
taller than boys from the age of 9 to 11, while girls
of the better social class are outrun by the boys at
the age of 10. In both classes girls were heavier
than boys from the age of 7 %When the record
be%an) to the age of 11 _

he acceleration in the growth of girls seems to
be coincident with a retardation in the growth of
boys. At the age of 15 boys again take the lead,
growing at first rapidly, and then more slowly,
and their complete growth is attained, practically,
about the age of 23. Girls, on the other hand,
row very slowly after the age of sixteen, and attain
their fuli stature about the twentieth year. Both
in Europe and the United States the year of most
active growth appears in boys to be the the six-
teenth, in girls the thirteenth or (as in Sweden)
the fourteenth. The period of active growth is
preceded by a period of marked delay in growth,
reaching a maximum in about the eleventh year
in boys and the tenth in girls, in whom, however,
it is_less regular and conspicuous; this has been
verified in America, England, Germany, Sweden,
Denmark, and Italy. In the United States during
the first twelve years of life boys are from one to
two inches taller than girls of the same age; at
about 12] years of age girls begin to grow faster
than_bo_vs, and during the fourteenth year are
aEout one inch taller than boys of the same age;
during the sixteenth year Dboys again become
taller. The English and American girls resemble
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each other on the whole more than the English
and American boys, but the period of the develop-
mental supremacy of the American girl is short and
its degree is inconsiderable, while in Sweden it
extends from the twelfth to half-way through the
sixteenth year; in Germany it begins during the
eleventh year and extends up to the sixteenth yeari'l
in Italy, also, it covers the same period, and is well
marked in degree; in France (Paris) girls are taller
than boys from the age of 11 to 14, and from the
a?_e of 8 to 15 they are heavier. The comparatively
slight preponderance of the American girl is no
doubt due to the great developmental activity of the
American boy during the whole period of puberty;
from his thirteenth to his eighteenth year he is the
tallest and heaviest boy, on the average, yet pro-
duced and measured; during all other years, before
and after, the Swedish boy comes to the top. The
Swedish girl keeps at the head of European and
American girls throughout her whole evolution,
except, as regards weight alone, during her four-
teenth year, when she yields to her American sister.
In Sweden puberty both for boys and girls is a year
later in reaching completion than either in America
or Italy. All these variations are but minor modifi-
cations of the generat rule that the evolution of
uberty is more precocious in girls than in boys,
eing both begun and completed at an earlier age.
Porter concluded from his investigations among St. Louis
children that the tallest and heaviest children are the most
intelligent. His results have, however, been criticised, and
Gilbert found that among lowa children, so far as there
is any difference at all, it would appear that the taller and

heavier the children the duller they are. Mochi at Florence
has also found a very decided inferiority of stature among

I This is shown by Geisler and Ulitzsch's examination of
21,000 children belonging to Freiburg, in Saxony. Camerer
finds that German girls are taller from 13 to 15, and heavier
from 14 to 16. Among the German-Swiss (Zurich) Lucy
Hoesch-Ernst found that girls became taller at 11 and
heavier at 10.
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intelligent as compared to unintelligent boys, and Buschan
has brought forward various series of data showing that
while there is much reason to accept a relationship between
large heads and intelligence, there is no reason to accept
any relation between high stature and intelligence. The
weight of evidence seems, however, to be in favour of
Porter’s conclusion, which is accepted by Sargent (“ The
Physique of Scholars, Athletes, and the Average Student,”
Popular Science Monthly, Scpt. 1908) and has been con-
firmed by Hastings at Omaha, Nebraska, Christopher in
Chicago, Burgerstein in Vienna, and various other investi-
gators, while in London Board Schools Kerr finds that
dullards tend to be below the mean height of their age,
and clever or precocious children above, while (among girls)
the group of children of any age and any standard
generally average less height than those of higher stan-
dard but the same or even lower age.

Axel Key pointed out that in Sweden the period of most
rapid growth in boys is also the period of greatest freedom
from disease, but found this relation between growth and
resistance to disease less marked in girls, attributing the
difference to the comparatively unhealthy conditions under
which growing girls are placed; the same relation has
been found in other countries, especially in America. Thus
at Chicago Christopher found (Jour. Am. Med. Ass., i4th
Sept. 1901) that though there is a marked tendency to
disease during the pubertal period, the mortality is
low; and at Boston, as Hartwell showed (““Report of
the Director of Physical Training,” School Documents,
No. 8, Boston, 1894, pp. 43 et seq.), during the period
from ten to fifteen years, when increase in height and
weight is most rapid, the fewest deaths occur. The year
of lowest death-rates for boys Hartwell found to be the
thirteenth, for girls the twelfth, so that pubertal resistance
to disease runs parailel with growth, though in boys the
maximum growth falls a little later than the minimum
mortality. Hartwell ('t>, pp. 82 et seq.) has pointed out
an interesting parailel between the prevalence of stutter-
ing and pubertal development. The prevalence of stutter-
ing varies at different ages, and the variation may be
regarded as an indication of nervous balance. He found
that boys of eight, thirteen, and sixteen, and girls of
seven, twelve, and sixteen are specially apt to stammer,
and concluded that the irritability of thenervous system
of which stuttering is an expression is correlated with the
most marked upward and downward fluctuations of the
power of the organism to resist death-compelling influences.
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CHART SHOWING COMPARATIYE INCREASE IN IIEIGIIT OF
SWEDISH BOYS AND GIRLS.

[Adafitid from Axel Key.)

CHART SHOWING COMPARATIVE INCREASE IN WEIGHT OF
SWEDISH BOYS AND GIRLS.

(Adaftedfrom Axel Key.)
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It would appear that the more precocious development
of the female 1s not a merely human but a widely spread
zoological phenomenon. Among many animals it has
been found that the females are ahead of the males in
growth (H. de Varigny, Art. “ Croissance,” Diet, de
Phys.); thus, although the adult male giraffe is taller
than the female, at Puberty the female is taller. In the
ape also, Friedenthal states (Zeitschrijt fiir Allgemeine
Physiologie, 1909, p. 487) the growth of the female stops
at a much earlier age than that of the mate. Even in
the rabbit and Euinea-pig development in the female seems
to be more broken and oscillatory than in the mate. (See
Minot’s diagrams in Problem of Age, etc., reproduced in
MarshalFs Physiology of Reproduction, pp. 664 et seg.)

The development of puberty is, however, considerably
influenced by alimentation and hygiene—that is to say,
by the social class to which the child belongs. But the
influence of social conditions seems to be strictly limited.
Pagliani and Axel Key have given special attention to this
point. In Italy the differences in deyelopment between
well-nourished and ill-nourished children are very marked,
but Pagliani has shown that though the development of
the ill-nourished is slow, this is largely compensated by its
prolongation, while the development of the well-nourished
Is rapid and precocious, but smali in its later stages. (It
is worth noting that in this respect girls follow the law
of development of the well-nourished classes.) While ali-
mentation enormously influences the rate of growth it has
thus comparatively smali influence on the finat result,
which is chiefly affected by race and sex. Axel Key does
not find that the compensatory process takes place quite
in the same manner observed by Pagliani; according to
him the period of puberty is delayed in children of the
poorer classes, but then takes place very rapidly, to be
completed at the same period as in the well-to-do classes.
He compares the deyelopment of the poor to a feather
which can be strongly bent only to fly back rapidly when
the pressure is removed; but if the pressure is too great
or too prolonged the retractility may be largely lost.
Quetelet, Pagliani, Bowditch, Broca, Dally, and Axel Key
seem to agree that environment, alimentation, exercise,
climate, altitude, occupation modify the rate of growth
with more intensity the more removed the indiyidual is
from the finat stage of deyelopment. The height finally
attained depends chiefly on sex and race.

A woman ma){1 be said to have reached her fuli
deyelopment at the age of twenty; a man continues
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to show a fair degree of development for some years
after this age, especially under favourable condi-
tions. It appears, indeed, that fuli growth is not
completel¥ attained, either in the white race, or (as
Koganei found) in the yellow race, until the age of
thirty-five. Venn and Galton have shown by their
investigations on Cambridge students that the
student’s head, for example, grows after the age of
nineteen more than the average head.l It is well
known that the upper classes in most European
countries are taller than the tower classes, and al-
though this may be, to some extent, as Lapouge sug-
poses, a guestion of difference of race, it cannot be
entirely so; Galton, also, considers that among the
educated classes the average height is greater than it
was some years ago. | am not acguainted with any
elaborate investigation of women students, showing
to what extent the CI:)hysical development of women
may be prolonged under favourable conditions.
Under ordinary conditions it seems to be the generat
rule that physical precocity is greater in woman
than in men, and the lower the race, generally
speaking, the earlier is the fuli stature attained,
thus among the Nicobarese, according to Man,
males reach their fuli height at about the age of
eighteen, females a little earlier.2 It is also found,
as a rule, that the earlier puberty begins the shorter
the race, the development of the sexual life appear-
ing to put an end to any further vigorous con-
tinuance of generat development. Thus Russian
women are rather taller than Russian Jewesses,
and menstruate rather later. Japanese women,
who are short, menstruate at 15 (according to
Yamasaki), and Chinese women at 17. Swedish
women, who are about the tallest in Europe, men-
struate at 17, which is later than the average age

‘Journal Antliropological Institute, 1880, p. 140.
1288%' H. Man, Journal Anthropological Institute, May



46 MAN AND WOMAN.

in almost any other part of Europe. At the same
time, within the limits of a race, generat physical
growth and sexual growth are correlated, and, as
Weissenberg shows, the period of most vigorous

physical growth in a girl is that which is imme-
diately followed by the efflorescence of sexual
activity which seems to cut it short. Menstruating
irls of 13 are found on exact investigation to
ave greater height, wider hips, and better devel-
oped Dbreasts than non-menstruating girls of 15,
who in all these respects are inferior.!

Among the Melanesians of Matupi, Reche (Correspon-
denzblatt Deutsch., Anthrop., Gesellsch, 1910, No. 7) found,
though the number of subjects was not large, that growth
in boys is completed in the eighteenth year, and in girls
in the seventeenth, when menstruation begins he
average body size of girls excelled that of boys during the
whole period of growth, even at the age of four. It is not
till they stop growing that the girls are excelled by the
boys. ~ Among 1500 children of the Philippine Islands
between the ages of 6 and 21, in Manila schools, Bobbitt
found that the girls appear to attain complete maturity
in stature at 17, the boys three years later. Before the
age of 14 the girls are at all ages taller than the bcys.
From the age of 8 to 15 the girls are absolutely heavier
than the boys. In many other respects, also, as com-
pared to European and American children, the Philiﬁpine
girls are much nearer to the boys, being, if anything,
stronger than boys at 13 (Bobbitt, “ Growth of Philippine
Children,” Pedagogical Seminary, June 1909). In
Japan, again, according to Baelz’s measurements, girls are
superior to boys at all ages before 12, after which the
boys’ superiority is established; maturity is here reached
early in both sexes (Baelz, Die Kdérperlichen Eigenschafter
der Japaner, Part Il., p. 36).

If further observation confirms these results, we may be
tempted to suspect that in the white race, if not indeed
under the oonditions of civ-ilisation generally, the deyelop-
ment of girls is unfavourably affected.

The average height of adult males in England is

1 Weissenberg, Wachsthum des Menschen, pp. 200 et seqg.
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about 1.700 m. (or 67.4 ins.), of adult females about
1.600 m. (or 62.7 ins.); the ratio of stature of men
and women is in England i to 0.930, or as 16 to
14.88.1 The mid-stature of the well-to-do mate
members of the British Association at Newcastle in
1889 was m-> of the fernale members 1-589 m.
The sexual difference in stature in England,
therefore, corresponds very closely with that found
in neighbouring countries; in France, according to
Topinard and Rollet, and Deniker (who considers
the formula generally applicable)a it is 12 centi-
metres; in Belgium, according to Quetelet, 10
centimetres; in the United States, according to
Sargent, it is somewhat greater, being nearly 13
centimetres. In America, while the sexual differ-
ence in weight is somewhat less than in England,
the sexual difference in height and also in vital
capacity is to a marked extent greater, the greater
sexual differences being, it seems, due to the greater
development of American men rather than to the
less development of women.

Dr. Sargent prepared for the Chicago World’'s Fair two
nude clay figures of man and woman, founded on the
average measurements of several thousand students of Har-
vard and of various girls' colleges. The generat character-

1 Report of Anthronometric Committee of British Asso-
ciation, 1883. As expressed by Galton (Natural Inheri-
tance, 1889), it is about 12 to 13: * Conseguently by adding
to each observed f?male stature at the rate of one inch for
everv foot, we are enabled to compare their. statures, so in-
creased and transmuted, with the observed statures of males
on equal terms.” In Belguim, where the race is much
shorter, the ratio, according to Quetelet, is as 16 to 15.

2 The_height of the Frenchwoman to-dag,_ accordingivlto
A. Marie and MacAuliffe (Academie des Sciences, | May
1911) is 1.57 m. If we may accept the height (1.54 m.) of
Parent-Duchatelet’s prostitutes in 1831 as applicable to
the generat feminine population, there has thus been a slight
increase.  Frenchmen are also increasin?__ in height. A
Bloch states that the average height of French conscripts

before 1906 was 1.65 m. ; in 1908 it was 1.66 m. ; and it
is still rising.
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istics of the two statues are thus described in Scribner's
Magazine, July 1893 :—

*“ One admits that the young man is the finer figure of
the two. Standing sguarely, clean-limbed, strong-necked,
he looks rather like a runner than a rower; but. there is
nothing sordid, nothing warped, nothing to indicate the
deterioration of a civilisation of too many wheels, the stunt-
ing, or the abnormal one-sided development, of the factory
or of city life. The pose, of course, must be the sculptor’s
but the measures show : height, five feet eight, weight, one
hundred and thirty-eight (the equivalent of one hundred
and forty-nine, as we olothe ourselyes); chest, thirty-four,
to thirty-seven inflated. It is reassuring that both in height
and weight and strength as well, this statue far exceeds
the average of any other nation, even England.

“ When we come to the woman, we must—glissons un
peu. A prominent artist looked her over from a professional
point of view and refused to accept the statue as the ulti-
mate model. Of course, said her creator; for that you
would in fairness select a figure on the eighty or ninety
per cent, ling, not this, which meets exactly fifty per cent,
of them all, and is half-way from the best to the worst
or, to put it more precisely, Is onlly the greatest good of the
greatest number. He then n.aively explain.ed her inferiority
to the boy on a ground one hardly dare whisper—namely,
that women students in colleges came from a class not
equal, socially or intellectually, to that which universally
sends its boys. [Whether this is the case or not it could
scarcely account for the facts in question; the woman of
low social class, at all even.ts in the country, is favourably
situated so far as the attainment of a well-developed and
beautiful body is concerned.] The figure has more fragility
without a corresponding gain in grace; the lower half is
better than the upper; it is not that tight-lacing has left
evident traces (the waist is over twenty-four), but the inward
curve of the back, the thinness of the body, lack strength
and erectness of pose. The height is five feet three, the
weight one hundred and fourteen, the chest measurement
but thirty, and the feet ten inches long.”

Differences in weight, although instructive as regards
the individual’s condition, are not of an%/ great significance
in the adult from our present point of view, and are in
some respects fallacious. This is due to the tendency of
women to develop exuberant fatty connective tissue. It is a
tendency which Manouvrier connects with the greater rela-
tive development of the abdominal organs in women as
compared to the thoracic organs. *“ In women,” he puts
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it, “ haematopoiesis is relatively more developed than
haematosis.” She accumulates in her system incompletely
oxidised materiat ready for impregnation or lactation,
and when not otherwise utilised or integrated it forms
adipose tissue. This tendency, while it is chiefly respon-
sible for the charm and softness of the smoothly rounded
feminine form, results in women possessing a larger
amount than men of comparatively n<on-vital tissue, and
makes them appear larger than they really are. Bischoff
once took the trouble to investigate the proportions of the
various tissues in a man of thirty-three, a woman of twenty-
two, and a boy of sixteen, who all died accidentally in good
physical condition. He found the following relation
between muscle and fat ;—

M. W, B.
Muscle 418 .. 358 .. 442
Fat 182 ... 282 .. 139

It is owing to this tendency to put on fat that, as Quetelet
found, while man reaahes his maximum weight at the
age of forty, woman reaches hers only at fifty. The same
tendency causes a liability to Inorbid obesity which all
authorities agree to find more common in women; thus,
for instance, of Bouchard’s eighty-six cases, sixty-two were
in women, and only twenty-four in men, while Le Gendre
states that morbid obesity is twice as common among
women (Reports, International Medical Congress at Mos-
cow, 1897, vol. iii. p. 49).

The greater amount of fat on the bodies of women was
a fact familiar to the ancients, who took useful note of it
at cremations. Thus Plutarch remarks in his Tahle Talk
(I11., quest. 4): “ Experience at funerals shows that the
bodies of women are hotter than those of men, for they
whose business it is to burn bodies always add one woman
to every ten men, for this aids to burn them, sifce the
flesh of woman is so fat that it burns like a torch.”

The preponderance of the adult man over the
adult woman in total stature and bulk is fairly
obvious and well established, the less obvious
sexual differences in the growth and proportions of
the various parts of the body are, however, more
interesting and significant. Speaking generally,
it may be said that, relatively to the total height,
in women the head is longer than in men, the neck

D
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shorter, the trunk longer, and the legs and arms
shorter.

Topinard found that, reckoning total height as 100, in
78 men of European race the trunk equalled 33-5> an” *n
30 women 34.0. E. Harless, at Munich, found that in 9
men and 7 women the trunk equalled 35.9 in the former and
37.8 in the latter. Quetelet obtained similar results in
Belgium. Professor Riccardi (De alcune Correlazioni di
Sviluppo, Modena, 1891) has examined 1200 Bolognese and
Modenese persons of all ages and both sexes with reference
to the height of the seated body, and finds that in children
under six there are no sexual differences; then comes a
period of oscillation between the sexes, and finally the pro-
portion of the height of the seated body to the total stature
IS in men as 52 to 100, and in women as 53 to 100; thus a
woman, when seated, if we judge her by male standards,
appears taller than she really is.

Ranke states unconditionally that relative short-
ness of trunk is a character of superiority, as it
indicates an organism arrived at maturity.l If we
compare the human adult with the human infant,
or with the aﬁe, this statement is perfectlyJustified.
As Quetelet has pointed out,2 while the adult head
is only double the height of the head at birth, the
trunk is nearly tripled in length, while the arms are
nearly four times, and the legs as much as five
times as long as they were at birth. This is one of
those sexual differences which are simply the result
of the total difference in bulk and stature due to
the precocity and earlier arrest of growth in
women.d In  fairly well-proportioned men, in
whom growth has been arrested before they have
reached the adult mate standard, we find the same

! Beitrage zur Urgeschichte Bayerns, Bd. viii.,, Fasc.
| and 2, 1888,

2 Anthroponietrie, pp. 194, 195. ) o )

31t may be also said, however, with Giuffrida-Ruggeri
(Archirio per I’Antropologia, 1911, Fasc, iii.) that the rela-
tivelv greater length of the trunk in woman, everywhere
found, 1s simply a sexual character, involved by the function
of maturity, and due to the greater length of the pelvis.
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proportions as in women. In a dwarf of the usual
type, with his huge head and diminutive legs, the
same infantile type is seen in an exaggerated
degree. In defective development, due to the
influence of rickets, it has been found that the trunk
is on the average only about one inch shorter than
usual, the arms two and a half inches shorter,
while the legs may be as much as ten and a half
inches shorter, thus preserving the infantile type.!
In giants, on the other hand, the increased stature
Is chiefly due to undue growth of the legs.

It is not, however, true that relative shortness of
trunk is a mark of superiority if we compare to-
gether the adults of various human races. Thus,
as Topinard shows,2 negroes possess relatively the
shortest bodies, the yellow races the longest, while
the white races occupy an intermediate position.

From these differences in proportion there
naturally results a difference in the position of the
centre of the body according to age and sex. The
old artists and authors who occupied themselres
with the canons of proportion, following the lead
of Vitruvius, regarded the navel as the centre of the
body. This is not exactlv the case. The more
immature the human body is the lower the navel is,
and the higher the centre of the body. At birth the
middle point of the body closely coincides with the
navel, or, rather, it is two or three centimetres
above it, but as growth proceeds the centre of the
body falls until ultimately it is a little below the
symphisis Jaubis in men, remaining a little higher
in women.

In women the distance between the navel and the

| Shaw, confirmed by Walter Pye, * Lectures on Growth
Rates of the Body,” Lancet, July 26 and August 16 1890.

2 Anthro-pologie Generale, pp. 1065 et sea.

3 The relationships of the umbilicus in women and new-
born children have been elaborately studied in a paper pub-
lished by Kakuchkin in Russian” and epitomised in the
British Medical Journal, 3 May 1913.
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pubes is greater than in men; that is to say that in
women the abdomen is larger. This is the rule as
stated by Manouerier, and Professor Cunningham
has found from the examination of numerous sub-
jects that the various abdominal zones have the
same average depth in women as in men ; taking
into account the greater size of the men, the relative
size of the abdomen becomes thus distinctly greater
in women.l This character is in harmony with the
reproductive functions of women, and in the artist’s
hands the fuli and firm abdomen is one of the
beauties of woman’s form, in contrast to man’s
comparatively fiat and inconspicuous abdomen, but
at the same time a large abdomen is both an infan-
tile and a primitive character; it was, for example,
verty marked in the Fuegians who were in London
a few years ago, and a Fuegian bog with his
abdomen exposed bore a strong resemblance to a
woman. _ S

A still more obrious sexual distinction lies in the
breasts. The breasts of girls begin to develop,
according to Weissenberg, who made careful ob-
servations among the South Russian Jews, before
the tenth year.? The only sexual difference worth
mentioning here, however, is the distance between
the nipples. This is often greater in men than in
women ; the reason for this is, as Briicke points oult,
that in its development the breast in women requires
a large amount of skin for its increasingly convex
surface, and as the skin on the side of the body
yields more readily than that between the breasts,
the nipples tend to approximate.3 *““The breasts

! “ Delimitation of the Regions of the Abdomen,” Journal
of Anatomy and Physiology, Jan. 1893.

‘Weissenberg, Waclistlium des Menschen, p. 143. In
boys, also, a slight swelling and painfulness of the breasts
sometimes occurs at puberty. eissenberg notes (p. 204)
that it usuall¥ occurs about the age of 14 or 15, and regards

this as an illustration of the late sexual development of

boys as compared to girls.
3 E. Briicke, Tlie Human Form, pp. 71, 72. Chapter 111,
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should always live at enmit?/,” a sculptor once said
to Briicke; © the right should look to the right, and
the left to the left.” In well-developed individuals
this is so, and in the careful measurements of
artist’s models given by Quetelet at the end of his
Anthropometrie the exceptional distance between
the nipples is noteworthy, especially in the case of
women belonging to Rome and Cadiz.

With reference to the sexual differences in the thorax
or chest itself, the most authoritative anatomists are at
present singularly at variance. This is partly due to the
fact that not many detailed investigations of a large num-
ber of subjects have yet been made, and partly to the fact
that it is necessary to allow for the artificial deformation
of the chest which is still very common among cfviliscd
women. It Seems most probable that, as Gegenbaur
asserts, the female thorax is relatively shorter and broader
than the mate. This is also suggested by the shortness
of the dorsal region of the spinat column in women and
the relative shortness of the breast-bone (as shown by
Dwight, as well as by earlier anatomists), and also by
the greater relative length of the clavicle in women (as
shown by Broca and others). It also seems probable that
the depthi of the chest anteroposteriorly is less in women
than in men. It was asserted by the old anatomists that
while man has a large chest and smali belly, woman has
a smali chest and large belly. While this conclusion,
which is in harmony with the marked inferiority of the
respiratory system in women, is no doubt true, sufficient
allowance does not apPear to have been made for the
artificial constriction of the lower part of the chest in
women.

Charpy has made a careful study of 200 subjects—mate
and female, short and tali, fair and darli—in the dissecting
room, with special reference to the shape of the chest.
He finds no notable sexual differences until the age of

of this book is an interesting discussion of the artistic ana-
tomy of the female breast. rom the anthropological point
of view the breast has been fu\l/l\)/ studied in the great work
of Ploss and Max Bartels, Das Weib, Bd. i., Ch. viii. These
writers recognise four different forms of breast the bowl-
shaped gllke half a Tangerine orange), the hemispherical

(like half or three-quarters of an apple), the conical, and the
goat’s udder shape.
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fifteen, and less well marked after this than many people
imagine. He recognises three different types of the
fernale chest, which are, however, more obvious to the
artist than the anthropologist: (i) the broad type, square
and fuli like that of a man, with well-spread shculders,
and breasts like expanded discs; it is the type of the
ancient goddesses, of the women of Tuscany and Liguria,
and the Roman women of Transtevere; (2) the round type,
rarer and of more delicate and highly sexualised character;
it is smaller and more folded in than the first type, with
less anteroposterior diameter, and is the chest of the
Yenetian women; (3) the long type, with oblong lungs,
though its capacity is probably by no means defective,
it is the type of English women, and Arab women with
their sloping shoulders and graceful carriage often have
this form.  (Adrien Charpy, *“ L’Angle xiphoidien,”
Revue d’Anthropologie, 1884, p. 268.)

In women, generally speaking, while the trunk is
relatively long, the limbs are relatively short. By
her short arms woman approaches the infantile
condition more closely than man, as Ranke points
out, but it must be added that by the same character
she is farther removed than man from the ape and
the savage, among whom the forearm especially is
very long.

The difference is usually trifling, but there is agreement
upon the point among most of the chief authorities. It
was found to hold good among various lower races
examined during the voyage of the Novara, and by Weis-
bach for German women also; Topinard lays it down as
a generat rule (Anthropologie Generale, p. 1096); Sargent
found that the forearms of American girls are decidedly
shorter, the arms very sli%htly shorter, than those of boys;
and Ranke concludes as the result of his observations that
women have shorter arms and forearms, thighs and legs,
relatively to their short upper arms still shorter forearms,
and relatively to their short thighs still shorter legs, and
relatively to the whole upper extremity a shorter lower
extremity. (Ranke, “ Beitrage zur ﬁhysischen Anthropologie
der Bayern,” Beitrage zur Urgeschichte Bayerns, Bd. vili.,
Fasc. 1 and 2, 1888.) Schwerz in Switzerland found also
(Archiv f. Anth., 1911) that girls have shorter arms than
boys relative to the body-height, and that as compared to
boys, girls have also, at all ages, a longer upper-arm as
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compared to the forearm. The arms of women are rela-
tively more shortened than are the legs. (Pfitzner, Zt. /.
Morph., 1899, p. 375.) A long forearm, it may be added,
as well as a long leg, are among the characters which
indicate superiority when we compare the adult to the
infant, but indicate inferiority when we compare the Euro-
pean to lower races, like the negro and the Australian,
in whom the arms are especially long.

The mate arm differs from the female by being flatter
in youth and more highly moulded and less cylindrical in
adult age; in women the arm in adult age develops in
rotundity in consequence of the deposit of fat, and con-
stitutes one of the chief beauties of adult womanhood; it
is also often somewhat laterally comprcssed, and (as Briicke
remarks) it is so depicted by Renaissance artists, in com-
parison with the broad shallow forearm. Artists have
differed in their preferences with regard to boys’' arms and
girls’ arms; thus, while Palma Giovane and many other
artists have given their angels girls’ arms, Andrea del
Sarto preferred boys' arms.

Briicke has some sensible observations on the effects of
exercise on the arms of girls :—*“ Many mothers are afraid
of their daughters doing any exercises with their arms
lest the lattcr should acquire a masculine shape. It is
remarkable, however, that no apprehension is shown if
these same daughters practise the piano for several hours
every day, exerting certain muscles of the forearm in a
violent and exclusive fashion in doing so. Yet there is,
in generatl, no foundation for the fear. Bodily exercises
only affect the form of the body disadvantageously under
two conditions : either when they begin at too early an
age, or when they are so excessive as to produce emacia-
tion. Violent exercise may be taken without injury in this
respect, as is proved by the well-known gymnast who, under
the name of Leona Dare, displayed the beauty of her arms
in all the great cities of the world.” (E. Briicke, The
Human Figure, pp. 48, 49) As a more recent example
I may refer to the beautifully developed arms of the
gymnast Alcide Capitaine.

The study of the hand and the proportions of its
arious parts has received considerable attention
rom time to time, and was studied in great detail
by Pfitzner at Strassburg. Europeans, speaking
generally, have smaller hands than the black races,
while the yellow races have the longest hands; the
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Javanese, for example, have peculiarly long hands,
which are seen to great advantage in the charac-
teristic Javanese dances in which the hand plah/s
the chief part. As regards the relative size of the
hand, Quetelet and Topinard considered that there
are no sexual differences; Ranke, however, has
more recently found that the hand is relatively
somewhat shorter in women, and this seems to be
confirmed by Pfitzner’s investigations, but in any
case the differences are slight. )

Sexual differences in the comparative length of
the different fingers have attracted some attention.
Ecker found many years ago that while in anthro-
poid apes, and so also in nearly all negroes, the
Index-finger is shorter than the ring-finger, in
women (including negresses) the index tends to be
longer than the ring-finger more frequently than in
men, thus giving the hand a more elegant shape.!
Mantegazza examined a very large number of
people with reference to this point, and found that
while over 500 possessed a shorter index than ring-
finger against under 100 with longer index-finger,
among the former men were in a majority, and
among the latter women were in a large majority;
77 per cent, of the men, against 63 per cent, of the
women showed the longer ring-finger, but only 7
per cent, of the men against 21 per cent, of the
women showed a longer index-finger. Examining
twelve very beautiful women from various parts of
Italy, he found a longer index-finger in six—a pro-
portion considerably above the average; he adds
that he is not prepared to sat/) that he finds the
longer index-finger itself more beautiful.2 Pfitzner
confirmed the fact of the greater length of the
index-finger in woman, and finds also that woman’s

L Arch. fiir Anthropologie, Bd. vii., p. 65. o
’ P. Mantegazza, “ Della lunghezza relativa dell' indice,”
Arch. i>e* VAntropologia, 1877, p. 22.
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thumb is relatively shorter than 1VWWs.! The latter
characteristic goes with a comparatively low type of
organism, but the long index-finger has its interest,
bearing in mind the conservative morphological
tendencies of women, because it indicates superior
evolution.

Weissenberg supported these conclusions; he
found the ﬁredomlnance of the index-finger un-
usually marked in Jews, and especially in Jewesses,
and he noted that in Assyrian reliefs and Egyptian
statues the ring-finger is generally longer than the
index, and in the former case at all events, of
beautiful type.l Fere, who has studied the propor-
tions of the hands and the fingers both in men and
women and in apes,3 finds that, if we compare the
length of the different fingers to the middle finger,
while the thumb is shorter in women than in men
the little fin?er IS relativel¥ still shorter, while in
the ape the little finger is long though the thumb
Is short.
It is by his relatively long legs that the adult
civilised man most consEicuoust differs in Ioro or-
tion from the infant, although not necessarily from
the savage, whose legs are sometimes very long; and
the leg is that portion of the bod?/ which grows most
rapidly and to the most variable extent; it is also
that part of the body which is most affected by an
early arrest of development, although in this the
arm also largely participates.4 The thigh grows

I W. Pfitzner, *“ Beitrage zur Kenntniss des menschlichen
Extremitatenskeletts,” and * Anthropologische Beziehungen
der Hand-und Fussmasse,” in Schwalbe’s Morphologische
Arbeiten, Bd. i.-ii.,, 1890-92.

2 S. Weissenberg, “ Die Formen der Hand und des
Fusses,” Zt. f. Eth., 1895, heft 2. As regards the greater
relative Ien%th of the index-finger in women, see also Cervi-
dalli and Benassi, “_Sagglo antropologico sullo mano,”
Archiwio di Psichiatria, "1909.

*Jour. de VAnat, et de Phys., May-June 1900. )

4 Humphry, Human Skeleton-, Topinard, Anthropologie
Generale, pp. 1030-3' t Roberts, Anthropometry, pp. 115-117.
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with greatest rapidity, and shows also the most
decided sexual differences. In women the thigh
is markedly shorter than in men; it is larger, and is
set at a different angle. As to the greater absolute
and relative length of the thigh in men there seems
to be no guestion, although the results of investi-
ation do not show any similar marked difference
or the leg, and according to some observers the
leg is relatively very slightly longer in women.
The greater circumference of the thigh in women is
ver?/ well marked, and begins at a comparatively
early age. It is indeed the only measurement of
which we can safely say that it is from an early
period of puberty onwards both absolutely and
relatively always decidedly greater in both Euro-
pean and American women than in men; for
although the diameter and still more the circum-
ference of the hips are relatively greater in women
than in men, the excess seems greater than it really
is, and does not invariably exist, or at all events at
so early an age, when we deal with absolute figures.
According to the measurements of Quetelet on
Belgians, the circumference of the top of the thigh
becomes absolutely greater in girls of fourteen, and
is relatively greater than in boys even after the age
of twelve; while Dr. Sargent shows that the thigh
of the American girl of fifteen is on the ayerage, in
absolute figures, two inches larger than that of the
American boy of fifteen. Taking 400 mate and
female students (who in America fairly represent
the average population), of the mean age of twenty,
Sargent found that the girth of thigh in the women
exceeds that in the men by ij inches, and is the only
measurement in which the women do absolutely
exceed the men.

The large thighs of women, and the corresponding
deyelopment of the nates, must be regarded as an
illustration of the greater accumulation of fat already



GROWTH AND PROPORTIONS OF THE BODY. 59

alluded to (p. 49), which is a pronounced feminine
characteristi-c.

We here encounter a peculiarity in the distribution of
the fat which is so constant that it may be, and sometimes
is, termed a real secondary sex character; it is chiefly,
that is to say, in the thighs and buttocks that the fat in
women is accumulated. This is frequently regarded as
beautiful, and in some parts of Africa, where it exists in
the highly exaggerated form termed steatopygia, it is
greatly admired. (As regards the distribution of steato-
pygia see, e.g., Deniker, Races of Man, p. 93, and Shattock,
Proceedings of the Royal Society of Medicine, Pathological
Section, 1909.) While in a slight degree this preponder-
ance of fat in the thighs and gluteal regions of women
after puberty is to be regarded as normal, although its
absence is not incompatible with health and fair generat
development, it is by no means rare to find women
with this fuli development of the gluteal and neigh-
bouring regions while the upper part of their bodies is
almost emaciated. In a marked degree this state con-
stitutes a disorder almost or quite confined to women,
termed lipodyslrophia progressiva, although it is not
necessarily progressive. In this disorder the subcutaneous
fat disappears from the face, arms, and trunk, while on
the legs and buttocks it remains unaffected or is even in-
creased in amount (F. Parkes Weber, “ Lipodystrophia
Progressiva,” Brit. Med. four, 31 May 1913). It has
been argued that living in fiat countries (like Holland)
increases the size of the hips (Gaillard, Buli. Soc. d'Anth.,
1912, p. 357). This tendency would be chiefly marked in
women. because women are more prone to the influences
which develop this region.

Sargent suggests that the large thighs of women
are due to impediment to the blood-stream caused
by artificial constriction at the waist, but the opinion
is unsupported and is highly improbable. In
woman the thigh, though short, tapers rapidly,
and at the lower ﬁart it is, absolutely, scarcel?/ if at
all larger than that of a man; so that while the
masculine thigh tends to be columnar the feminine
thigh tends to be conical. This characteristic
imparts some appearance of instability to the
female figure, and the effect is increased by the
marked inward inclination of the thighs in women,
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resulting from the breadth of the pelvis, an inclina-
tion which, when it exists in a very marked degree,
gives an appearance of knock-knee, and the in-
ward inclination of the thigh is compensated by
an outward inclination of the leg. There is an
analogous obliguity of the upper extremity, the
forearm is never in a straight line with the arm;
and this obliguity is also emphasised in women.
In 90 women Potter found that the angle of
obliguity of the forearm with the upper-arm was
167.35 degrees; in 95 men the angle was 173-1?
degrees.l But while the lack of straightness in the
arm is inconspicuous and conflicts with no demand
of the eye, since the arms are not normally called
to support the weight of the body, it is not so with
the legs. This obliguity of the legs is the most
conspicuous aesthetic defect of the feminine form
in the erect posture, while it unfits women for
attitudes of energy, and compels them to run by
alternate semi-circular rotations of the legs. In
large-hipped civilised women the characteristic is
much more obvious than in small-hipped savage
women. Artists have adopted various devices to
disguise it. It is minimised by toning down the
hips and giving to women a comparatively mascu-
line outline, or by the elongation of the thighs and
legs; thus the long, straight, and beautitul legs
which Tintoret gave to his women almost corres-
pond to heroic canons of proportion which in nature
are rarely found in women.

In harmony with the larger size of the thigh, the
calf of the leg also appears to be larger in women.
Weisbach, on the voyage of the Nouara, found that
women generally have larger calves than men;
the Kanakas were an exception. The lower races

~ 1 H. Percy Potter, “ Obliguity of the Arm of the Female
in Extension,” Journ. Anat, and Phys., July 1895; C.
Langer, Anatomie der dusscren Formen, p. 269; E. Briicke,
Human Figure, 1891, p. 8j.
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generally have a slender calf and they do not admire
it when large. The negroes of the Congo and the
Sudan have remarkably slender calves, and exercise
has little influence in developing the calves of the
lower races. The Japanese and the Polynesians
have large calves, but on the whole the large calf
Is characteristic of the white races, and in them
is more easily developed by exercise. When (as
among the ancient Egyptians) a slender calf
appears in one of the higher races it is believed by
Bloch to be an atavistic character and indicative of
a negro strain.!

The foot has received even more study than the
hand, and certain interesting sexual differences
emerge. Pfitzner, who has studied the foot3 with
the same care as the hand, finds that there are two
types of foot the elongated type with long and
well-developed middle phalanges, and the abbreui-
ated type in which the middle phalanges are short
and coarse. The first type is most common in
men, the second in women. Which is the more
primitive form? We are accustomed, he remarks,
to regard women’s forms as more primitive, but
notwithstanding this he is inclined to look upon
the abbreviated type common in women as a more
recent acquisition of the race. At the same time
he regards the abbreviated form as rather a retro-

ressive than a progressive evolution ; “ no one can
ook at a middle phalanx of the abbreviated type
and not recognise that it is unworthy of any noble
mammal, and only to be regarded as a partie
honteuse.” By their great toes, as well as their
thumbs, women are less developed than men ; a long
great toe and a long thumb are recent acquirements

I A. Bloch, “ La Grossesse du Mollet,” Buli. Soc. d’Anth.,
1909, p. 17. Sex differences in the femur and the tibia have
been studied by Bello y Rodriguez, Le Femur et le Tibia,
These de Paris, 1909. ) ) )

2 Schwalbe’s Morpkologische Arbeiten. Bd. i., pp. 94
et seq.
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of the race, and they are relatively longer in men.!
Pfitzner has also made an interesting discovery
with regard to the present position and probable
future of the little toe. It is well known that while
the fingers and toes generally are made up of three
bones and are three-jointed, the thumb and great
toe possess only two phalanges, and are therefore
only two-jointed. Pfitzner finds that there is a
tendency for the little toe also to possess only two
joints, the middle and end phalanges being welded
together. This result is not artificially produced,
as it is nearly as common in the embryo and the
child as in the adult. There appears, therefore, to
be at the present time a progressive, or, as Pfitzner
regarded it, retrogressire development of the little
toe; though it should, perhaps, be added that in
such a matter the degeneration only applies to the
[Ia_artlcular part and not to the organism generally.

he course of higher evolution has always been
accompanied by the disappearance or degeneration
of particular organs and parts which are no longer
needed. It is interesting to note that women seem
to be leading this morement. Among iii feet of
men and women 41.5 per cent, of the women showed
fusion of the joint, and only 31.0 per cent, of the
men. But, as Pfitzner himself remarked, new in-
vestigations with a larger number of subjects are
needed to confirm this sexual distinction.?

The relative length of the big toe and the second toe
occupied the attention of Weissenberg when investigating
the fingers (zZt. f. Eth., 1895, heft 2, p. 95). He found
that in more than half the cases observed (Greeks, Jews,
etc ) the big toe was longer, but in Bashkirs the second
toe tended to be longer. The Greek women had a longer

I In harmony with its primitive nature, the long second
toe is also a fcetal character, as Braune has shown (quoted
by 1Sgter)atz, E>ie Sclidnheit des Weiblichen Korpers, 1903,
P “W. 'Pfitzr]er, “ Die kleine Zehe,” Archtv fiir Anat, und
Phys., heft i. and ii., 1890,



GROWTH AND PROPORTIONS OF THE BODY. 63

big toe more often than the men, but Jewesses not so
often as Jews. In England Park Harrison (Jour. Anth.
Inst., vol. xiii., 1884) found that the second toe tends to
be longer in women, the big toe in men; in various
groups the sexual difference was marked. Papillault found
in Paris a very slight excess of women among individuals
showing a longer second toe (18 per cent, as against 16
per cent, men), and considers that the best conformed
foot has a long big toe. Stratz, on the other hand, be-
lieves that the best developed foot shows a long second toe,
and there can be little doubt that this is the most beauti-
ful form, as maj' be seen by an examination of the pictures
in the National Gallery, or any other large collection.
The tendency to the greater prevalence in women of a
long index-finger thus appears to be accompanied by a
similar though less constant tendency to a long second
toe. Weissenberg notes that ancient Greek statues usually
show a longer second toe, and there are, he observes,
aesthetic reasons for such a preference. In Egyptian
sculpture éthough not in Egyptian statuettes) Weissenberg
also found the second toe usually longer;, in Assyrian
reliefs the big toe is always longer. The Papuans, who
tend especially to have a long second toe, would thus
appear to approach the classic ideat much more than do
modern Europeans. Lombroso at Turin at one time
examined various groups of subjects, normal and abnor-
mal, with reference to the point, and he found in every
group that the women showed a larger proportion of
shorter big toes than the men (Arch. di Psich., 1901, p.
337). Lombroso’s generat conclusions on the significance of
this variation are, however, faulty, since he was imperfectly
acguainted with the results obtained by previous observers.

Ottolenghi and Carrara have examined the feet of a
large number of persons—men and women, sane and in-
sane, criminals and prostitutes—in order to find out the
amount of space between the great toe and its neighbour,
and so to estimate the extent to which the individual’s
foot approaches the primitive prehensile condition. Care-
fully examining 100 normal men and 62 normal women,
they found that the space between the first two toes and
the power of separating them are much more marked in
women than in men; the proportion of well-marked cases
being 28 per cent, among women and only u per cent,
among men; although the tendency of women to cramp
the feet would lead us to expect an opposite result. Among
mate criminals, prostitutes, epileptics, and idiots there was
a still nearer approach to the prehensile condition which
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is freguent among lower races. (Ottolenghi e Carrara,
“ 1l Piede prensile negli alienati e nei delinguenti,” Arch.
di Psichiatria, 1892, Fasc iv., v.) It must be noted, how-
ever, that, according to Hasselwanden (Zeitschrift fiir
Morphologie, 1909, heft 1) the ossification and synostosis
of the smali bones of the foot begins earlier in girls than
in boys; this would simply be connected with the ?reater
precocity of girls. | may remark that it is probable that
women in ordinary life use their toes more than do men.
A lady who has written to me on this point demurs to the
statement of Ottolenghi and Carrara that women's shoes,
even with the pointed toe affected by women, really inter-
fere greatly with the lateral movement of the toes, while
the fact that they are thinner and more flexible than men’s
boots is also favourable to movement. She notes in her-
self when standing a tendency to turn the ankles slightly
over outwards and to claw down with the toes in an in-
stinctive effort to obtain greater stability. She believes
this is common among women both in walking and stand-
ing, while women undoubtedly use their toes more than
do men in dancing, and she has observed that the heels
of women’s shoes, especially among the lower class, are
often worn down on the outside, but not so often men’s.
The greater prehensility and. flexibility of women’s toes
may thus, it is possible, while involving the retention of
a useful primitive characteristic, be a phenomenon analo-
gous to the greater use of the fingers bv women in
gesticulation.

In the somewhat bird’s-eye view we have obtained
in this chapter over a very large field of anthro-
pological investigation | it has been sufficiently
evident that the differences between men and
women extend not only to generat proportions and
laws of growth but to each part of the body taken
separately, that, taken in the average, a man is a

| Many. further details may be found in Daffner’'s and in
Weissenberg’s books, both entitled Das Wachsthum des
Mcitschen\ "in Buschan’s art. “ Korpergewicht ” (Ideallng
both with the body as a whole and with its parts), Real ~Ency-
clofadie der Gésammten Heilkunde, 3rd ed., 1896; in
Pfitzner, “ Ein Beitrag zur Kenntniss der sekundaren
Geschlechtsunterschiede = beim  Mensch,” Morphologische
Arbeiten. 1896, Bd. vii., and in_the same author’s elaborate
“ Sozial-Anthropologische Studien,” published in the Zeit-
schrift fiir Morpholoyie frem 1899 to 1002.
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man even to his thumbs, and a woman is a woman
down to her little toes. Three generat conclusions
clearly emerge : (i) women are more precocious than
men; (2) in women there is an earlier arrest of
development; (3) as a result of these two facts, the
proportions of women tend to approach those of
smali men and of children. This greater youthful-
ness of physical type in women 1Is a very radical
characteristic, and its influence vibrates to the most
remote psychic recesses. It is an important factor,
but by no means the only factor, in the constitution
of secondary sexual differences.

Even in this generat sketch of the physical proportions
and development of the two sexes we thus already encounter
a characteristic which we shall very frequently be con-
cerned with : the greater youthfulness of women. There is
not very much dispute as to the existence of these. points
of contact with the child on the part of women, which
have, sifce the publication of the present book, been more
especially emphasised by Oskar Schultze, Das Weib in
Anthropologische Betrachtung, igo6, and by Sellheim, Z)as
Gcheimniss voin Ewig-Wciblichen, 1911. The dispute is
only concerned with the significance of the fact. Kor
sonie it is an accidental coincidence of no significance;
for others it is a proof of the inferiority of women; for
others again, who invoke the child-like qualities of
genius, it is a proof of woman’s superiority. From the
standpoint here taken up, there can be no question of
inferiority or of superiority, yet the youthful characteristics
of woman are, as we shall see again and ag'ain, highly
significant in relation to women’s special functions in the
worki. Fach sex is at the same time (as Weissenberg
justly insists) fully developed along its own lines, and
the resemblance of man and woman to each other is in-
comparably greater than any resemblance to the child.



CHAPTER IV.

THE PELVIS.

THE MOST PROMINENT SECONDARY SEXUAL CHARACTER —
CONSTRUCTION OF THE PELVIS—THE PELVIS IN CHILD-
HOOD—THE PELVIS IN RELATION TO THE SPINAL COLUMN
—THE INFLUENCE OF THE ERECT POSTURE IN MAN AND
WOMAN—PELVIC  INCLINATION—THE SADDLE-BACK—THE
EVOLUTION OF THE HUMAN SPINAtL COLUMN—DISADVAN-
TAGES OF THE ERECT POSTURE—WOMEN LEADING EVOL-
UTION IN RESPECT TO THE PELVIS—THE EVOLUTION OF
THE PELVIS IN RELATION TO THE EVOLUTION OF SEXUAL
EMOTION.

In the brief sketch of the sexual differences in
human growth and proportions presented in the
foregoing chapter, no attention has been given to
what we may regard, at all events from the present
point of view, as the two most important parts of
the body. Nothing has been said of the head or of
the pelvis® The head is entitled to attention separ-
ately, not only as the most conspicuous and
generally interesting portion of the body, and the
seat of the chief nervous centres, but on account of
the great amount of study devoted to it, an amount
which to-day we are entitled to consider as even
excessive. The pelvis is entitled to a chapter to
itself because it constitutes the most undeniable,
conspicuous, and unchangeable of all the bony
human secondary sexual characters. Among numer-
ous lower races, indeed, this is not well marked,
and the women of several Central African peoples,
Hor instance, when viewe% grom behind, can scarcely
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be distinguished from men; even Arab women, in
whom the pelvis ﬁas Kocher and others have de-
scribed it) is broadly extended, show nothing of the
globular fullness of the well-developed European
woman. The pelvis has developed during the
course of human evolution; while in some of the
dark races it is ape-like in its narrowness and smali
capacity, in the highest European races it becomes
a sexual distinction which immediately strikes the
eyes and can scarcely be effaced, while the women
of these races endeavour still further to accentuate
it by artificial means. It is at once the proof
of high evolution and the promise of capable
maternity. Ancient authorities emphasised this
most prominent of all secondary sexual distinctions
by saying that while in both men and women the
trunk r_eﬂresents an ovoid figure, comparable to an
egg, with a large end and a smali end, in men the
large end is above, in women it is below. That is
to say, that in men the diameter of the shoulders is
greater than that of the hips, in women the diameter
of the hips greater than that of the shoulders. This
statement, as Mathias Duval and others have
shown, is exaggerated. The correct formula would
be expressed by saying that while in both men and
women the trunk Is an ovoid with the large end
uppermost, in men the difference between the upper
and lower ends is considerable, in women it is
slight.l Thus Weissenberg found among South
Russian Jews that the hip-breadth was 277 mm. to
a shoulder-breadth of 362 mm., while in Jewesses
there was a hip-breadth of 281 mm. to a shoulder-
breadth of 336 mm.. But the hips of women are

I M. Duval, Precis d.'Anatomie Artistigue, p. 125.

a Weissenberg found, moreover, 'that while in men hig-
breadth only increased by 5 mm. between the ages of 20
and 50, in women it inCreased by 14 mm. Tastewossof
(confirmed by Wreissenberg, 0$>. cit. 'p. 76) found, among 600
young people up to the age of 20, that from the age of g
onwards the hip-breadth was notably greater in the girls.
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not constantly and everywhere broader than those
of men. Thus, as Dr. Sargent shows for Americans
between the ages of 17 and 20, the women’s hips,
though relatirely 4 inches larger, are absolutely
smaller than man’s; at the age of 20, girth of hip Is
in actual measurements J-inch smaller in women
than in men, but if we take men and women of the
same height the girth is as much as 6 inches larger
in women than in men. The girth of thigh remains
the only external measurement that is absolutely
and almost constantly greater in women than in
men, although its size largely depends upon the
relatively great size of the pelvis,

The pelvis—the bony girdle of the lower part of
the body—acts under very different conditions in
men from those found in quadrupeds. In animals
it forms an arch which suEports the posterior half
of the body, while at right angles to its weight-
bearing axis the arch is left free to form the gate by
which offspring enter the world. In man it not
only supports the weight of the whole of the trunk,
but the weight falls in almost the same line as the
axis of the exit from the body. The adaptation of
the pelvis to the erect position becomes then a very
delicate adjustment. of physical forces, and as this
adjustment must be carried to its highest point in
women, the pelvis of women is in many respects
more highly developed than that of men, which
retains more animal-like characters.

The pelvis consists, above, of the hip-bones or
ilia, which are in man broadly spread out and
excavated;, behind, of that fused portion of the
spinat column which is called the sacrum, and
which terminates below in the rudimentary caudal
vertebrse called the coccyx in front, of the two
pubie bones which meet to form an angle of vary-
ing degree; and underneath, of the two ischial
bones which support the weight of the body in the
sitting posture. All these four groups of bones
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which constitute the pelvis are differently arranged
in man and in woman, and the differences are
numerous and well-marked.l They may, however,
for the most part be easily expressed by saying that
while in man the pelvis is long, narrow, and
strongly built, in woman it is broad, relatively
shallow, and delicately made. It is as though the
comparatively primitive and ape-like pelvis of man
had been pressed outward by forces acting down-
ward from within, with the object of enlarging the
door of life for the unborn child. As usually
explained by obstetrical writers, the larger pelris
of women is actually due to such a force exerted by
the sexual organs which in women are contained
within the pelvis. A secondary and accidental
result of the broadening and opening out of the
pelvis in women lies in the increased size of the
thigh and the greater distance between the origins
of the thigh-bones, which form such conspicuous
characteristics of the fernale form.

The distance between the iliac crests of the hip-bones in
women, although to the eye it appears absolutely greater than
in men, is, as we have seen, usually only relatively greater,
but absolutely smaller;, the breadth of the upper opening
of the pelvis is, however, both relatively and absolutely
greater in women, both in the higher and lower human
races. Sergi has taken advantage of the fact to devise an
ilio-pelvic index, formed by multiplying the transverse dia-
meter of the pelvis brim by 100, and dividing by the distance
between the iliac crests. This gives, on the basis of
Vemeau’s data, for European men an index of 46.5 and for

1 The¥_ have been studied in detail bE numerous anato-
mists. The classic work of R. Verneau, Le Bassin dans lej
Sexes et dans les Races, Paris, 1875, may still be consulted.
The French anatomist, Sapgey, also gives a elear summary
of the sexual differences. See also Garson, * Pehametry,
Journal Anat. and Phys., 1881. For differences in the pel-
vis and hips_in the women of various races, see the illustrated
chapter in _Ploss and Max Bartels, Das Weib, Bd. i., " Das
weibliche Becken in anthropologische.s Beziehung’”: also E.
Marri, ““Sulla forma dei Bacini in Razze diverse,” Arch:
per I’Antrop , r8g2, Fasc. !
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women 50.8. By measuring pelves from all parts of the
world, Sergi has found that the ilio-pelvic index is almost
invariably greater in women than in men, differences in
race appearing to produce very little change in this index
(Sergi, * L’Indice Ilio-Pelvico,” La Clinica Ostetrica,
Fasc. iii., 1899).

Sexual differences in the pelvis become marked,
according to Fehling, as soon as the bones begin
to ossify, or in the fourth month.l Fehling’s con-
clusions have been conformed by Professor Arthur
Thomson of Oxford, who finds such differences
discernible from the third month. In a very
detailed and fully illustrated paper on this subject
he gives photographs showing that the pubie angle
Is from the fourth month onwards perceptibly larger
throughout in the female, and concludes that
“ during foetal life the essentially sexual characters
are as well defined as they are in adult forms, and
that any differences that occur during growth
between the adult and fcetal forms, due, It may be,
to the influence of pressure or muscular traction,
affect both sexes alike, and that such influences are
in no way accountable, as has been maintained, for
the characteristic features of the pelvis of the female
as contrasted with the mate.”2 At birth, Romiti
found sexual differences distinct, more especially as
regards greater breadth of the subpubic arch, less
height of pelvis, and less straight ilia in the female?
Jurgens, who studied the pelves of 25 boys and 25
girls under the age of five, found that those of the
girls were markedly larger, especially in the trans-
verse diameter.4 Le Damany found that in the

| “ Die Form des Beckens beim Fotus und Neugebo-
renen,” Arc/tiw f. Gynak., Bd. x., 1876.

"Arthur Thomson,” ““The Sexual Differences of the tcetal
Pelvis,” Jour. Anat. and Phys., Ap. 1899.

* G. Romiti, Atti delta Soc. Toscana di Set. Nat., vol.
viij., 1892, .

4* Beitrage zur normalen und pathologischen Anatomie
des menschlichen Beckens,” Rudolf Virchow Festschrift,
1891.
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white race the antero-posterior thickness of the
trunk at the anterior superior iliac spines is notably

greater in new-born female infants than in males
this depends on sexual differences in the pelvis, and
is regarded by Le Damany as the only notable sex
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difference at birth.l While sexual differences thus
appear at the earliest age, the infantile pelris in its
generat aspects is long, narrow, and straight, thus
approximating to the pelvis of the higher apes and
the lower human races, such as Kaffirs, Australians,
and Andamanese; in European children also, as
Litzmann has shown, the transverse diameter of the
pelvic brim closely approximates to the antero-
posterior diameter, a characteristic of the lower
races, while in adult Europeans the transverse
diameter much exceeds the antero-posterior, and in
women more than in men. In nearly all respects
the adult woman’s pelvis is in more marked contrast
to the infanfs than is the adult man’s; all the lower
parts are opened out instead of compressed, the
Ischial spines especially being widely separated.
If we compare the breadth of the pelvis to its
length, as Topinard has done on a large scalg to
ascertain the *“ pelvic index,” we find that with
vertebrate evolution from the lower animals to
European man the pelvis has constantly been be-
coming broader in relation to its length, and that
in women the pelvis is always broader in relation
to its length than in men. *“ As we rise in the
human series,” Topinard concludes, ““the pelvis
enlarges, and consecjuently the supremely beautiful
pelvis is an ample pelvis. The Greeks, by narrow-
Ing the pelvis In their sculpture, not only deprived
woman of one of her most deserved characteristics,
but made her bestial.”’2 By the breadth of her

* P. le Damany, “ Quelques Proportions du Corps chez les
Nouveaux-nes,” Jour. de VAnat. et de la Phys., 1910.

“Topinard, Anth. Gen., pp. 1049-50. Some of the points
here noted are illustrated and further developed in a “ Corn-
arative Study of White and Negro Pelves ” (Johns Hopkins
ospital Reports, vol. xii., 1904) by T. F. Riggs, who also
considers the size of the child (1-2 ¢m. larger and 200 grs.
heavier in white races) and character of labour in the two
races. In agreement with Wilckc, but not Pinard, Riggs
finds an average larger size of infant when the mother’s
pelvis is normal than when it is contracted.
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sacrum also, woman shows a higher degree of
evolution than man. The sacrum in apes and in

Average European Fernale Pelvis (adapted from Garson).

the lower human races is long, straight, and
narrow, in harmony with the rest of the pelvis; the
sacral index which expresses the degree of breadth
of the sacrum shows a progressive rise from
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Hottentots to Europeans which culminates in
European women.!

An external indication of the size of the pelvis
may probably be found, as Stratz has pointed
out, in the Iozenge-shaged space on the surface of
the sacrum which has been called after Michaelis.
This space is formed laterally by two dimples
corresponding to the superior posterior iliac spines,
above by another dimple usuallg situated at the
spinous process of the last lumbar vertebra, and
below by the point at which the gluteal fissure
begins. In men the lateral dimples, If found at all,
are several centimetres nearer to each other.

Stratz, who has fully discussed this region, considers
that these sacral dimples are secondary sexual characters
scarcely interior to the breasts in importance. This can
scarcely be admitted, though, on the other hand, Briicke
and Waldeyer have gone too far in denying that they are
a sexual distinction at all. In all youthful and well-
nourished women these dimples are large and deep, and
the enclosing space well defined and inclined to the horizon.
Various ancient authors refer with special admiration to
these dimples, as a feature of feminine beauty, comparing,
them to the dimples of the face. In men they are much
less marked, and, according to Stratz, only occur in from
18 to 25 per cent, cases (C. H. Stratz, Archiv f. Anth., Bd.
27, 1900, p. 122; G. Fritsch, zt. f. Eth., 1898, heft 2, p.
142; Ploss, Das Weib, 1901, pp. 181-188; numerous illus-
trations are given).

We may gain a somewhat deeper insight into
the problems that are grouped around the pelvis
if we consider it in relation to the spinat column,
and more especially in relation to the various
forces which influence or modify the adoption
of the completely erect position. Verticality, as

1 The gradual evolution of the fernale pelvis and its depar-
ture from the mate type is well shown by Dr. Garson’s care-
fully prepared diagrams of the typical Andamanese and
European pelves. (See figures on page 73.) They are

constructed from the average dimensions of 13 Andamanese
and .14 European fernale pelves.
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Delaunay  pointed
out,l is in direct
ratio with evolution
and nutrition, while
horizontality is in
inverse ratio. The
apes are but imper-
fect bipeds with ten-
dencies towards the
quadrupedal atti-
tude; the human
infant is as imperfect
a biped as the ape,
savage races do not

1 See his interesting
observations on this sub-
ject, itud.es de Biologie
Com™aree, ie Partie,
1878, pp. 47-52 ; also Dr.
Frank Baker’s remark-
able presidential address
to the Anthropological
Section of the American
Association for the Ad-
vancement of Science
(1890) on the ascent of
man to the erect position
and the conseauent
modifications his body
has undergone. Profes-
sor P. le Damany, also,
in an interesting paper
on “ L’Adaptation de
'Homme a la Station
Debout”  (Jour. de
VAnat. et de la
Phys., 1905, No. 2)
discusses the various
changes which have
taken place in the
spinat column, the pel-
vis, and the femur, as
a result of the effort
to overcome the diffi-
culties of the upright
position in man.

JAYANESE GIRL. {Stratz}
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stand so erect as civilised races. Country people
(even apart, accordin% to Delaunay, from agricuk
tural labour) tend to bend forward, and the aristo-
crat is more erect than the plebeian. In this respect
women appear to be nearer to the infantile condition
than men. “ It has been observed among the
natives of Ceylon,” remarks Delaunay, “ that the
women are more curved forwards than the men.
In our European societies it is easy to see that
women generally do not hotd themselves quite
upright and walk with the body and head bent
forward.”

Manouvrier points out that, at the sanie time, a truty erect
position may be maintained even with very varying relations
of the femur, tibia, and astragalus to each other, varying
degrees of curvature in the spinat colunin acting as the
compensatory influence. Thus verticality may be perfect
without complete extension of the thigh on the leg, and
such verticality has the advantage of being attained with
diminished muscular effort. There are, however, limits to
the advantages of such adjustments of verticatity, and it
would appear that the opposed and equally unsatisfactory
extremes of mal-adjustment of verticality are common
among civilised women. Dickinson and Truslow, from
the examination of a large number of American women
(e Attitudes and Trunk Development in Women,” Jour.
Am. Med. Ass., 14 Oct. 1912) find that tlie average civilised
woman sags : her breasts drag down, the buttocks sweep
low, and the abdomen protrudes. There are, they con-
clude, two opposed types of defect: the kangaroo type, in
which the upper part.of trunk is carried in front of the lin
Ol gravity and the lower part of the trunk behind it, an
the gorilla type, in which the rever.se is the case. Both
attitudes lead to pain and strain.

Thus the carriage of the human female to any
careful observer has (except during pregnancy) a
sinuous character and a forward tendril-like move-
ment which is fuli of charm, and contrasts with the
mor% proud and rigid, almost convex, carriage of
the human mate. The head tends to fali forward,
and that this tendenc%/ is not due to training seems
to be shown by the fact that it has an anatomical
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basis, as was pointed out by Cleland. From child-
hood onwards the skuli is slowly tilted more and
more backwards in order to throw more and more
of the weight behind. *“ The female skuli,”
Cleland remarks, ” is much less tilted back than
the mate, being in this, as in various other respects,
more child-like than the mate skuli.””l While the
head is more tilted forward in women, the pelvis
is more tilted back. This is due to partial arrest of
an infantile character. The angle formed by the
superior piane of the pelvis with the horizon when
standing is about 700—80° in the infant, 500—550
in men, 550—60° in women. (Papillault’s method
of measurement ?IVGS a wider angle, but a similarl

large sexual difference.) This iInclination—whic

tends to efface the mons Veneris between the thighs
and to give an abdominal curve often adopted by
artists—better supports the pelvic contents. In
animals it appears there. is also a sexual difference;
thus in the horse the angle is said to be no®, in
the mare 1200. There is some reason to suppose
that when the an%le in women is very little inclined
(from 240 to 450) there is a tendency to uterine
prolapse. The racial differences are considerable;
thus in Mexican women, whose pelvis is in many
respects remarkable, the average inclination is from
610 to 65°.1

In harmony with this the anus appears to be rather
farther back and nearer to the coccyx in women than in
men; in the apes (and also to some extent in the child)
there is a long distance between the tip of the coccyx and
the anus (Cttnningham). In certain African races, even

[ Cleland, * The Varhtions of the Human Skuli,” Philo-
sophical Trans, of Roy. Soc.. 1870. ) )

Sappey; also H. Me¥er, “ Die Beckenneigung,” Archiv
f. Anat., etc., 1861, p. 137; Felsenreich, ““Beckenneigung.”
Wien. Med. Wochenschrift, 1893; De Yta, “ Te Pelvis
Mexicain.” delt xi. Congresso Nedico (Rome. 1804).
roi. "1 P- 137; Papillault. " L’Homme Moren a Paris.” Buli.
Soc. d'A.nth.. 1902.
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(according to Delaunay) among the-Moors, the vagina is
often so far directed backwards as to render necessary the
guadrupedal method of coitus. The older anthropologists
used to judge of the inclination of the pelvis by the direction
of the urinary stream in the fernale. A stream directed back-
wards is an animal-like character rarely found, even in the
lower races; a forward direction of the stream indicates that
the distinctively human upright position has reached a
high degree of attainment.

An anatomical explanation has sometimes been given (i.e.,
by Wernich in the case of Japanese women) for the primitive
attitude of women during urination. This attitude, it may
be necessary to remark, is for both sexes the opposite of
the civilised; t.e., men squat, the women stand. This
was the custom even in ancient Egypt (according to Hero-
dotus); it was also the custom in ancient Ireland (according
to Giraldus Cambrensis). It is to-day, or was until lately,
the custom in large part of Australia (the mika-operation
here makes the sitting posture more convenient for men,
but it would be hazardous to suggest that this operation
was ever universal), in New Zealand, throughout North
America—among the Apaches, in Colorado, in Nicaragua
—and in Angola and some other parts of Africa. (Some of
the evidence is given in Captain J. G. Bourke’s Scatalogic
Rites of all Nations, 1891, pp. 148-153.) To sit on the heels
is for males the orthodox Mohammedan custom.

There is no reason to suppose that anatomical considera-
tions come in here to any marked extent; it is partly a
psychological, partly a ritual. matter, partly a question of
clothing. In the case of Japanese women, Professor W.
Anderson wrote to me, there is no reasonable ground for
supposing any. anatomical peculiarities, and he pointed out
that the tight. skirts of the women make it difficult to raise
them.  Mr. Tregear, one of the chief authorities on the
Maoris, and Secretary of the Polynesian Society, writes to
me that at the present day it is invariably the rule for both
sexes amongst the Maoris to squat, but that in old times
the women stood, and he makes the important observation
that the girdle or mat of most primitive races makes it easy
(bearing in mind the sexual difference in the position of the
organs) for the women, difficult for the men, to urinate in
the standing position without exposure.

Amongst most uncivilised races, it is a matter of
religious ritual to avoid exposure of the sexual organs; the
Considerations of hygiene which the men among the
Maoris and other races bring forward to explain their prac-
tice of squatting is merely an afterthought, the primary
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consideration is of a ritual character. The same consider-
ation still prevailed when men (on account of the develop-
ment of their garments, or for whatever reason) gave up
the squatting position; and Hesiod recommends men to
urinate before an object standing fuli before them, so that
no divinity may be offended by their nakedness. (Works
and Days, 1. 727 et seq.; so also Pythagoras, Laertes VIII.
i. 19.) This habit has become ingrained in civilised men
unto the present day, although they have long ceased to
consider how the gods view the matter.

It is curious that as men began to develop this habit
women seemed nearly everywhere to have adopted the cus-
tom discarded by the men. Perhaps it was fostered by the
generat contrariness of men and women, which everywheire
makes men unwilling to adopt women’s ways and women
unwilling to adopt men’'s, for it is only within oompara-
tively recent times that the development of women’'s gar-
ments has offered much obstacle to the primitive custom.
In any case there are now but few countries where the habit
is for both sexes the same, and these countries seem to be
in a transition state. In most countries the habits of the
sexes in this matter are opposed, and as a generat rule also
the practice of the more civilised countries is the reverse of
the primitive practice. The generat tendency of modern
civilisation to approximate the sexes, however, is evident
in this matter also. “ We all stand,” a doctor's wife
writes, especially as regards public lavatories (Brit. Med.
Jour., 2g Jan. 1910, p. 294).

The inclination of the pelvis is related to, though
it is not identical with, the saddle back or lumbo-
sacral curve which in its exaggerated pathological
form is called lordosis. This is only slightly
marked in the ape, and does not exist in the human
embryo. It is one of the superior gualities of
African races, and appears to be increased by the
muscular action of the back, as in rowing upright
and in carrying children on the hips. It is more
pronounced in women than in men, as Duchenne
first showed,! and is especially well marked in
Spanish and Creole women, constituting the main
anatomjcal basis to their beauty of carriage.

CunninghanTs lumbo-vertebral index shows the

1 Physiologie des Mouwements, 1867, pp. 726-734.
3 Art. “ Ensellure,” Diet, des sci. Anthro-p.
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tendency to curvature; a high index indicates—
though not inrariably—a low curve, and a low
index a high degree of curvature. In the chim-
panzee the Index is 117, in the Australian 108, in
the male Andaman 106, in the fernale Andaman
105, in Negroes 105, in Europeans 96, in (21) Irish
tnales 96.2, in (22) Irish females 93.5. (An index
below 100 means that the anterior measurements of
the lumbar vertebrae exceed the posterior.) So that
curvature increases on the whole as we ascend the
scale, and tends to be greater in women. Among
North American Indians, who have a medium
lumbar index, Dorsey has found that the sexual
difference is marked and constant.! Luschka, Bal-
andin, Charpy, Rarenel, all consider that the lum-
bar curve is most marked in women. Charpy points
out that the degree of the curve is in proportion to
the inclination of the sacrum, and this is confirmed
by Papillault, who points out that the promi-
nence of the buttocks in relation with this sacral
obliquity is an index of functional utility. As
sacral obliquity may be due either to an acute
sacrovertebral angle or to a pronounced lumbar
curve, Papillault remarks that we have two
different types which may possibly be of racial
significance.l3

! G. A _Dorsey, “The Lumbar Curve in some American
Races,” Buli. Essex lust., vol. 27, 1895, Salem, Mass.

3In this connection rcference should be made to Prof. P.
le Damanv’s study of “ I.'Angle Sacro-Pelvien ” (Journ. de
VAnat. et de la Phys., 1906 and 1909). This sacro-pelvic
angle gformed in the median piane of the body by the central
face of the sacrum with the pelvic ring) is larger in higher
than in lower races, and in women than in men. He accepts
the view that the greater lumbar curve of women is apparent
rather than real, and due to the more marked sacrowertebral!
angle. At the same time Le Damany finds that occupation
is more influential than sex in modifying the sacro-pehnc
angle. The increase of the angle is due to the rise of the
sacrum and this he regards as effected by the action of the
lumbar muscles. It occurs in hard work and the carrying of
heavy weights. The harder a woman Works the greater the
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In association with this
greater curvature we find,
It we compare the bony
spinat column of man
with that of woman, that
the chief difference is the
relativel?/ greater length
of the lumbar region in
woman. In woman also
the curve seems to begin
higher and to attain its
summit at a higher point.
This is a character which
in association with the
greater relative size of the
abdomen fits woman for
her maternal function.
While in  women the
lumbar region  consti-
tutes 32.8 per cent, of the
entire column, in men it
constitutes only 31.7 per
cent. jl and, on the other

[*'Dorsal

Lurl#ebar
sacro-pelvic angle, and as in
civilisation men work harder
than women there is a ten-
dency for the sacro-pelvic
anglé to be larger in men
than in women. "Le Damany
cannot agree with Charpv
that pregnancy raises the
sacrum and increases the IlUm-
bar curve.

| These are the figures given
by Professor D. J. Cunnln?-
ham, who has verv carefully
studied the relations of the
spinat column in the Cunning-
ham Memoirs of the Royal
Irish Academy, No. 2, 1886,
and in "The'Lumbar Sectioii
of the Vertebral Column,”
Journal of Anat, and Phys.,

©

In women

(Pansch..}

the convexitv forwards below the first lumbar vertebra is increased.

MALE SPINAL COLUMN SHOWING THE NORMAL CURYES IN THEUPRIGHT POSTURE.
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hand, the dorsal section of the column is 46.5 in
men against 45.8 in women. The lumbar region
of the column is thus not only longer in women
than in men, but it is moulded on a different piane,
being more arched and the vertebrae moulded more
distinctly In adaptation to this arch. * All these
distinctions,” Cunningham believes, “ may be.
accounted for by the different habits pursued by
the two sexes. There is no part of the vertebral
column which is more readily moulded by the
functions that the spine has to perform, because it
is that section of the column which works under
the greatest degree of super-incumbent pressure.”

Soularue, by the method of measuring the anterior face
of each wvertebra separately, found the same relatively
greater length of the lumbar vertebrae and ascertained that
it applied also to the lower dorsal vertebrae. The difference
was almost equally great in Europeans, Mongols, American
Indians, and Negroes. Soularue found that the sacrum is
very slightly larger and also more curved in men; in Mongot
,and American Indian women, however, it was _relatively
larger in women. (Soularue, “ Etude des Proportions de la
Colonne Vertsbrale chez I’homme et chez la femme,” Buli,
et Mem. Soc. d’Anth., Paris, 1900.) Papillault, while
admitting the relatively greater size of the lumbar vertebrae
in women, finds that it is compensated by less development
of the intervertebral cartilages.

Rosenberg (Morphologisches Jahrbuch, 1876) from his
researches into the development of the spinat column has
come to the conclusion that it is shortening in Man. The
ancestral form, he considers, had 25 movable vertebrae
anterior to the sacrum; now there are 24; in the future
there will be only 23. In this connection he points out
that on the transverse process of the first lumbar vertebra
of the foetus is found the cartilaginous rudiment of a rib
which subsequently aisappears through its fusion with the
transverse process, suggesting that the ancestral type was
a condition now most frequently found in the gibbon, 13

Oct. r888. G. A. Dorsey, who has studied the lumbar index
in American Indians {Buli. Essex Inst., Salem, Mass., vol.
27), finds it an important sexual distinction, as well as a test
of racial superiority.
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ribs and 25 movable vertebrse. This ancestral type is some-
times found in Man at the present day. Professor Ambrose
Birmingham supports Rosenberg’s view (Journal Anat,
and Phys., July 1891. W.iedersheim, who also appears
to support Rosenberg’s view (Der Bau des Menschen, 1887),
remarks that the spinal columns with the most reduced
number of vertebrae always occur in women, so that women
in this respect would be leading the evolutionary move-
ment, a supposition in harmony with the higher morpho-
logical development of the pelvis in women. Rosenberg’s
view, however, is not universally accepted; thus Professor
Paterson (“ The Human Sacrum,” Proc. Roy. Soc., 1892)
does not aocept it, on the ground that there is more
often elongation than contraction of the region above the
sacrum; but his facts and arguments, as contained in the
abstract published by the Royal Society, do not clearly
supp6rt his objection to Rosenberg’s view, and he admits
that a process of fusion is going on at the caudal end of
the column.

The guestion has sifnce been discussed by Professor D.
J. Cunningham, who disputes Paterson’s views and leans
towards Rosenberg’s (* The Significance of Anatomical
Variations,” Brit. Med. Jour., ioth Sept., 1898). 'He be-
lieves that the lumbo-sacral region of the spine, which is
in a position of very unstable eguilibrium, may exhibit
both retrospective and prospective variations, and points
out (as against Paterson) that statistics alone do not suf-
fice to show the direction of the movement; a prospective
or prophetic variation can at first make little way against
the strong counter-current of normal and atavistic ten-
dencies, so that a long period must elapse before it wins
its way to a high place on the statistical table. If
we suppose, Cunningham argues, that man and the
anthropoid apes have descended from a gibbon-like ances-
tor with at least 26 praesacral vertebrae, we find that man
has 25, the gorilla and the chimpanzee 24, and the orang
23. The orang has thus travelled farthest on this linge
and reached its goal, for it exhibits comparatively few
variations. Man and the gibbon are lagging behind,
though they have made considerable progress along the
same path. Cunningham adds, though not as an argu-
ment having any anatomical value, that the aesthetic taste
?f man emphatically condemns a long trunk with short
egs.

If woman’s body seems to be somewhat more
reminiscent of the quadrupedal posture than man’s,
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she has excellent reason for it. There can be little
doubt that, as Dr. Baker shows, in both sexes all
sorts of pathological and unwholesome conditions
have been encouraged or produced by the assump-
tion of the erect posture; it is sufficient to mention
hernia, stone, disease of the vermiform appendix
of the intestine, varicose veins, exposure of the
great arteries to injury, torpidity of gall-bladder,
greater constriction of lungs and therefore inability
to sustain prolonged and I’aﬂld muscular exertion,
disorders of the liver from the difficulty of raising
blood through the ascending rena cava, and the
tendency to syncope. Women share these disa-
bilities with men, but in_addition they suffer other
special disadvantages. The erect position has com-
Baratlvely slight effect on man’s sexual organs,
eyond producing a predisposition to scrotal vari-
cosity and greater exposure to injury; it tends very
seriously to affect woman’s sexual organs, and
enormously interferes with the maternal functions.
“In the guadruped,” as Dr. Baker remarks, “ the
act of parturition is comparatively easy, the pelvis
offering no serious hindrance. The shape of the
female pelvis is therefore the result of a compromise
between two forms—one for support, the other for
ease in delivery. When we reflect that along with
the acguirement of the erect position the size of the
head of the child has gradually increased, thus
forming still another obstacle to delivery and to the
adaptation which might otherwise have taken place,
we can realise how serious the struggle has been,
and no longer wonder that deaths in childbirth are
much more common in the higher races, and that
woman in her entire organisation shows signs of
having sufféred more than man in the upward
struggle. In no other animal is there shown such
a distinction between the pelvis of the mate and
that of the female—a distinction that increases as
we ascend the scale. . . + The freguency of uterine
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displacements, almost unknown in the guadruped,
has also been noted, and it is significant that one
of the most effective postures for treating and
restorlng to place the disturbed organ is the so-
called ‘ knee-elbow position,” decidedly quadrupedal
in character.”’!

We may say, indeed, that the adoption of the
erect biped position has—to use the convenient
teleological method of expression—placed Nature
in an awkward dilemma. On the one hand, it is
necessary for the stability of the body and the due
support of the organs that the pelvis should be
tough, that the bony girdle should be strong and
bard, and the inner channel smali. On the other
hand, for the higher erolution of the race it is
necessary for the bony girdle to be rendered some-
what less stable by the increased size of the outlet
which will permit the birth of large-headed children.
The most delicate adjustment is_reguired to prevent
these directly opposite necessities from conflicting
with each other.l If we were born through the

| The advantages of this posture in the treatment of the
diseases of women have been summarised by Dr. Potter of
Buffalo, who considers that its discovery by Marion Sims was
“the turning-point in the history of gynecology.” (* Pos-
ture in Obstetrics and Gynecology,” Trans. Am. Soc. of
Obstet. and Gynec., vol. v., 1893, pp. 99-102.) Sir_ Arbuth-
not Lane (“ Civilisation in Relation to the Abdominal Vis-
cera,” Lancet, 13 Nov. 1909) also emphasises the evils of the
erect position, especially for women. He considers these
evils may be to some extent compensated by a good corset,
not of the old-fashioned English type, but of the French
straight-busked type, supporting the lower abdomen and
leaving the upper abdomen free. )

2 The difficulty of this adjustment is shown by the cases,
occasionally occurring, of congenital diastasis of the sym-
physis pubis. In such cases there is increased pelvic elasti-
city, and the pelvic ring tends to gape at the pubis. The
result is (as in a case recorded by Schauta, Centralbl. f.
Gynak., Alig. 1899) that labour is easy, auick, almost pain-
less, and without bad results. But, on the other hand, addi-
tional care and artificial support are reguired during
pregnancy. In some animals this relaxation of the pubie ring
during pregnancy is normal. Thus it has been found by Stir-



86 MAN AND WOMAN.

navel (as some of us supposed when we were
children) the dilemma would not exist; but while
such a method of parturition would be in perfect
harmony with the biped position, it would have
been impracticable in the quadrupedal position.
On the whole, as we know, while the adljustment
IS not absolutel%/ erfect and we sufler from the
disadvantages of the biped position, the demands
of the higher evolution of the race have caused,
and will no doubt continue to cause, an increased
expansion and development of the pelvis, a move-
ment in which women are the natural leaders. But
the children always tend to be somewhat too devel-
oped for the gate by which they enter the world,;
this cunningly contrived girdle of bone is a force
on the side of mediocrity, shutting out the highly
developed from the chances of life, although it is
a force which tends to become weaker, for the size
of the head depends on both parents, and the
women with smali pelves tend to produce stillborn
children or weak children unlikely to survive, and
so it is not easy for them to transmit their smali
pelves. In the higher evolution of the race the
Increased development of the head must always be
accompanied by the increased development of the
pelvis.

A word may perhaps be said here on a point which has
a connection with this guestion usually ignored. Many
writers—I think especially of Strauss (The Old Faith and
the New) and Renan (Introduction to translation of Le
Cantigue des Cantigues)—have spoken in glowing terms
of a future of humanity in which sensuality, by which
they mean the sexual emotions, shall have almost dis-
appeared, to give place to pure rationality. There is no

foundation whatever for any such supposition. We do not
know very much of the sexual emotions (as distinguished

ling (Brit. Med. Jour., 13 Sept. 1902) that in the guinea-pig,
which is born in a relatively mature condition with a Iar%e
head, the bones of the pelyis become extraordinarily movable
during rEl)regnancy, the ligaments relax, and there is. a
gap at the symphysis.
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from sexual customs) among the lower races, but while
their sex-ual practices are often very free, there is con-
siderable evidence to show that their sexual instincts are
not very intense. (See Havelock Ellis, Studies in the
Psychology of Sex, vol. iii., Appendix A, in which
information on this point is brought together.) It would
probably be found that the higher races (i.e., those with
the larger pelvis) have nearly always the strongest sexual
impulses. As civilisation advances abnormalities become
more frequent, the indiyiduals are multiplied in whom the
sexual impulse is weak or even non-existent. But these,
even if healthy or highly intelligent indiyiduals, are not
the indiyiduals who tend to propagate the race. The per-
sons best adapted to propagate the race are those with the
large pelves, and as the pelvis is the seat of the great
centres of sexual emotion the deyelopment of the pelvis and
its neryous and yascular supply involves the greater
heightening of the sexual emotions. At the same time
the greater actiyity of the cerebrai centres enables them
to subordinate and utilise to their own ends the increasingly
active sexual emotions, so that reproduction is checked
and the balance to some extent restored.



CHAPTER V

THE HEAD.

THE SKULL—IN THE INFANT—CHIEF CAUSE OF SEXUAL
DIFFERENCES IN SKULL—EARLY OPINIONS—THE THREE
CHIEF SEXUAL DIFFERENCES IN SKULL—MINOR DIFFER.
ENCES—THE CEPHALIC INDEX—THE FACE—SEXUAL DIFFER-
ENCES IN FACIAL DEVELOPMENT—THE EYE—THE FACIAL
ANGLE—THE LOWER JAW—THE TEETH—CRANIAL CAPACITY
—SEXUAL DIFFERENCES IN FRONTAL, PARIETAL, AND
OCCIPITAL REGIONS OF SKULL—MAN’S SKULL APPROACHES
THE SENILE, WOMAN’S THE INFANTILE TYPE.

THE BRAIN—DIFFERENCES IN BRAIN-WEIGHT—AMONG THE
INSANE—THE STANDARDS OF BRAIN-WEIGHT—HEIGHT AND
WEIGHT—FALLACIES—WOMEN’S BRAINS PROPORTIONATELY
LARGER THAN MEN’S—ADVANTAGES AND DISADVANTAGES
OF A LARGE BRAIN—SEXUAL DIFFERENCES IN THE EVOLU-
TION OF THE BRAIN—SEXUAL DIFFERENCES IN THE
FRONTAL, PARIETAL, AND OCCIPITAL REGIONS OF BRAIN
—BLOOD-SUPPLY OF BRAIN—THE CEREBELLUM AND OTHER
CENTRES BELOW THE CEREBRUM—DEFINITE RESULTS OF
STUDY OF SEXUAL DIFFERENCES IN THE BRAIN AT PRESENT
SMALL.

The study of the pelvis naturally brings us to the
study of the head with which it i1s in such intimate
relation. In studying the head we may first of all
consider the skuli, unimportant in itself as being
merely the comparatively inert garment of the
living brain, which to some extent it moulds, and
by which, to a Iarge extent, although not in detail,
it is itself moulded; at the same time we will glance
at the interesting but as yet not greatly cultivated
study of the face; then we will turn to the brain,
unquestionably an organ of the first importance as
88
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being a collection of the chief nervous centres which
are probably more or less concerned in every pro-
cess that goes on in the organism, but unfortunately
an organ which does not easily lend itself to study.

THE SKULL.

If we take up the skuli of an infant we find that
it is very light and very smooth, with thin, trans-
lucent walls delicately veined by the blood-vessels.
The orbits zﬂap_ear large; the lower jaw is smali and
shallow, and its angles very wide; the face, taken
altogether, is relatively smali. The parietal bones
are very large, forming the greater part of the roof
and a Iarge part of the walls of the skuli, and each
parietal bone presents a well-marked boss, the
resultant of mixed compressire forces, which gives
the impression that the skuli is not yet fully ex-
panded. The other bones are mostly in a very
undeveloped condition, and their component parts
are still incompletely welded together. The bony
processes and corrugations, which afterwards give a
foothold to powerful muscles to supFort or turn the
head, can scarcely be traced at all. .We notice,
further, that the hole through which the spinat cord
emerges to enter the spinat column is placed very
far back, so that when supported at this point of
junction between the head and the body the head
tends to fali forwards.

There would be no difficulty whatever in recog-
nising an infantile skuli even it it were magnified to
adult proportions. But it is another matter when
we turn from age distinctions to consider the sexual
characters in an adult skuli. Some investigators
(like Aeby), though not in very recent days, have

one so far as to declare that there are no sexual
ifferences in the skuli except size. And most com-
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petent craniologists, like Virchow, one of the most
distinguished, Insist that, among non-European
races, it is extremely difficult to determine the sex
from the skuli, as the criteria furnished by one
race do not hotd for other races, although amon

some savage races (as in New Britain) the sexua
differences in the skuli may be “ colossal.” When
attempting to determine by inspection alone the sex
of skulls of known origin, Mantegazza, an ex-
perienced anthropologist, found that his mistakes
were from three to five per cent.; Rebentisch, a
Kpunger and less experienced observer, found that

iS errors were nine per cent.

The skuli is of incomparably less importance from
this point of view than the pelvis. And although it
IS impossible to assert that differences between the
skulls of men and of women are only those of size, it
is extremely probable that, as Manouvrier argues,
such sexual characters as may be found are due
mainly to the differences in generat physical propor-
tion; that is to say, that they deﬁend chiefly on the
greater precocity of woman and her earlier arrest of

rowth. It need scarcely be added that to say that
the sexual differences in the skuli are largely the
result of the generat physical differences is not to
say that they are of no significance.

Jacobaeus of Copenhagen, who in 1709 wrote a book De
distinguendis Cadaneribus per Crania, showed that there
were some sexual differences in the skuli. Soemmering
{De corporis humani fabrica, 1794) considered that the head
was relatively rather larger in women. His pupil Acker-
mann diiscovered a number of precise differences which
have since been credited to other anatomists. Bichat
{Anatomie descriptive, 1801) thought there was little sexual
difference. Gall {Fonctions du Ceroeau, 1822) stated that
the antero-posterior diameter is longer in women, and
the other diameters shorter. These statements are worth
quoting as the opinions of the most distinguished authori-
ties of their time, but they were not founded on extensive
and accurate data. Barnard Davis and Thurnam {Crania
Britannica, 1856-65) seem to have been the first to recog-
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nise the necessity of always separating the sexes in
craniometrical tables. Dureau (* Des caract&res sexuels du
crane humain,” Revue d’Anthropologie, 1873, t. ii. pp.
475-487) gave an excellent summary of the history and
data of the subject up to that date; and Mantegazza
(“Dei caratteri sessuali del cranio umano,” Arch. per
I’Antropologia, 1872, vol. ii. pp. u et seq.) gave a brief
critical summary of the matter. Important studies are
embodied in two inaugural dissertations: E. Rebentisch
(Strassburg), “ Der Weiberschadel,” (Morphologische
Arbeiten, ii. 2, 1893), and Pa.ul Bartels (Berlin), Ueber
Geschlechtsunterschiede am Schadel, 1897, as well as in
seyeral volumes of Biometrika. For a good generat
account of the history of head-measurements See Marage,
“ Historique des Recherches sur la Cc¢phalomdétrie,”
L’Annie Psychologigue, 5th year, 1899, pp. 245-298. And
for a discussion of methods, Manouvrier, ib., pp. 558-591.

Panichi has shown by his observations on the
skulls of children at Florence that sexual differences
begin to be visible at the age of six, and that most
of the chief sexual distinctions are fairly well
marked before the age of twelve? As to what the
most constant sexual differences, taken comprehen-
sively, are, it cannot be said that any two authorities
are quite agreed, for each craniologist has his own
preferences, and we have to bear in mind that
sometimes a skuli may be masculine in some of its
characters, feminine in others; while a man’s skuli
may approach a woman’s in character, or (more
frequently, in Mantegazza’s experience) a woman’s
skuli may resemble a man’s. There is no one
constant sexual character in the skuli, but there are
a few characters which, when taken to?ether, unmis-
takably indicate its sex. | will briefly state these,
following, so far as possible, the opinions of four
anthropologists belonging to different countries—
Broca in France, Schaaffhausen in Germany,
Mantegazza in Italy, and Turner in Great Britain.1

I R. Panichi, * Ricerche di craniologia sessuale,” Arch.
per I’Antrop., 1892, Fasc. i. _ ) ) )

2 Broca, Instructions craniologigues et craniometrigues ;
Schaaffhausen, “ Ueber die heutige Schadellehre,” Corres-
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(i.) Perhaps the most conspicuous and dist. tive
of all the characteristics of the mate human skuli is
the prominence of the %Iabella (or bony projection
over the nose) and of the supraciliary ridges; that
is to say, that men hawe orerhanging brows which

are little marked in women, while they do not exist
in children; they develop at ‘puberty and increase
with age, and form a distinctly retrogressive char-
acter, being exaggerated in many lower races and
to an extreme extent in the anthropoid apes.
Associated with these bony prominences in men are

pondenzblatt Deutsch. Gesell. Anthrop., 1889, p. 165; Mante-
gazza, “ Dei caratt. sess. del cranio,” Arch. 'per I'Antrop.,
vol. 1i. p. 14; Sir W. Turner, ““Report on the Human
Grania,” Challenger Reports, Zoology, vol. x.
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large frontal air-sinuses which in women are much
smaller.l (2.) In women certain bosses which are
prominent in children have usually persisted to a
more marked extent than in men; these are the
Barletal bosses at the outer and upper part of the
ack of the head and the frontal bosses half-way up

TYPICAL FEMALE SKULL. (PoirierA

the forehead over the eyes; in men these present the
appearance of having been lar elX obliterated by
the expansion of the skuli. (3% Il the muscular
rominences are better marked in men, and the
ones of the skuli generally are thicker and
stronger; thus the inion (the smali occii)ital pro-
tuberance at the back of the head) is nearly always

“The frontal sinuses have been studied by Professor S.

Bianchi, of Siena, “ | seni frontali e le arcate sopraccigliari,
Arch. ter I'Antrot-, 1892, Fasc. 2.
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larger in men, as are the mastoid processes beneath
the ear, which in children are very smali. The
ridges on the skuli for the attachment of muscles
are also more marked in men. With regard to
these three points it may be confidently said that
there is very generat agreement among anatomists.
There are other sexual distinctions which seem to
be fairly well marked but which are less obvious:
thus in women the top of the head appears to be
flatter, and at a more marked angle with the straight
forehead, while in men the curve from before
backwards is more smooth and even—a distinc-
tion insisted upon by Ecker and Mantegazza, and
recognised by the Greek sculptors ; women'’s skulls,
also, in most races, are relatively shallower than
those of men, in dependence on the gireater flatness
of the head; in women, again, while the base of
the skuli is usually smaller than in men, the arch of
the skuli, measured from the base of the nose to the
occipital foramen, is often as large as in men.

These characters have not the same definiteness or con-
stancy as the three characters first mentioned. The low-
ness of the fernale skuli, which is accepted by Welcker,
Weisbach, Ecker, Cleland, and Benedikt, seems to be
due to the persistence in women of the infantile character
of flatness of the roof; at birth the mate and fernale
skulls are of equal height, but the fernale skuli in its
adult shape lacks the finat increments of height gained
by the mate. There are, however, many races among whom
the skuli is not lower in women than in men: such are
the stone-age folk of the Homme-Mort Cavem (Broca),
Auvergnats (Broca), New Caledonians (Broca), Negroes
(Davis and Broca), Crania Helvetica (von Holder),
Corsicans (Broca), Ancient Romans (Davis and Thurnam),
Irish (Davis), Anglo-Saxons (Davis and Thurnam). The
relation of the arch of the skuli to its base (the direct
line between the two ends of the arch) has been worked
out for various races by Cleland in his interesting paper
on “ The Variations of the Human Skuli,” in the Philo-
sophical Transactions of the Royal Soc., 1870. In infancy
and childhood the base is very smali compared to the
arch; in women the base is almost always short, while
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the extent of the arch is in some instances as great as
in the male. Comparing races, the Irish have the
largest proportion of arch to base, the Chinese next. The
short base line of women is therefore an infantile
character, but on the other hand the longer base line of
man is a savage character. “ The most striking and
altogether remarkable fact,” as Cledand points out, “ is
that in uncivilised nations, while the length of the arch
is very variable, the length of the base line is always
great.” Here, as is so often found, the infantile condition
indicates the direction of evolution.

Cephalic Index.—A very great amount of study
has been expended on the cephalic index, especially
in regard to race and to sex. In regard to race, the
great value of this index is unguestioned in
regard to sex, although the assertions of craniolo-

ists have been egually emphatic in opposite
directions, its value is by no means so elear. This
index, which was devised many years ago by
Retzius and perfected by Broca, shows the relation
of the breadth of the skuli to its length; it is
ascertained by multip(ljying the maximum transverse
diameter by ioo, and dividing the result by the
maximum antero-posterior diameter, certain pre-
cautions being obserred in taking the measure-

1 Sergi gSf)ecie e Varieta Umang, 1900, and Mediterranean
Race, 1901) has shown the importance of studying the skuli
by a zoological method based on form, but the cephalic index,
when used with_discretion, still retains much value. It must
be added that in recent years considerable doubt has been
thrown on the absolute racial stability of head-shape as indi-
cated by the cephalic index. Fishberg (The Jews, Contem-
porary Science Series) has shown that the ceﬂhallc index of
the Jews in Europe tends to approximate to that of the race
they live among, and he attributes this to some degree of
mixture with the surroundmfg Igeople. But Boas has found
Changes in Body Form of Descendants of Immigrants,

eports of United States Immigration Commission, 1911)
that the children born in the United States of Jewish immi-
grant brachycephalic parents tend to become progressively
more long-headed in successive births, while the children of
dolichocephalic Sicilians tend to become progressively more
broad-headed. This would show a power of the environment
hitherto unsuspected.
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ments. A head or a skuli of which the cephalic
index is from 70 to 74 is (according to the inter-
national agreement of Frankfort, usually accepted
in England) called dolichocephalic, from 75 to 79
it is,called mesaticephalic, from 80 to 84 bracliy-
cephalic; below 70 it is hyperdolichocephalic; and
above 84 it is hyperbrachycephalic. Therefore,
the more an individual is relatively broad-headed
the higher is his cephalic index, and long-headed
persons have a low cephalic index. While some
anthropologists (like Deniker in his Races of Man),
realising that the differences are in any case slight,
are content with the conclusion that there are no
important sexual differences in this respect, a large
number of other distinguished anthropologists—De
Quatrefages, Welcker, Broca, Calori—assert that
in Europe women are more dolichocephalic than
men, that is to say, that women’s heads tend to be
rather longer or not so broad. But, on the other
hand, other eminent anthropologists—Weisbach,
Mantegazza, Hamy, Topinard—find that women
are more brachKcephallc than men. Crochley
Clapham gives the measurements of nearly 2000
insane men and about the same number of insane
women at Wakefield asylum d he also examined a
much smaller number of normal men and women :
calculatin% the cephalic index from the figures
given by Clapham, | find that for insane males it is
80.3, for insane females 80.1, for sane males 81.2,
for sane females 80.5; that is to saK, that the sane
are slightly more brachycephalic than the insane,
and the men verv slightly more brachycephalic than
the women.

If we turn to consider the cephalic index among
human races generally, the discrepancy continues
equall)é great. Among the following the men are
more brachycephalic than the women:—Parisians

“‘Art. ““Head, Size and Shape of,” in Did. of Psycho-
logical Medicine.
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anterior to nineteenth century ngopinard), Auver-
%nats (Broca), Trogloclytes of Lozere éBr_oca),
apuans of New Guinea (Mantegazza), Admiralt
Islanders (Turner), Italians of Bologna (Calori),
Flemish ﬁHouze), Annamites (Mondi”re), PoIKne-
sians' (Clavel), Letts (Woeber), Lapps, both
Norwegian and Russian (Mantegazza, Kharouzine,
Deniker), Ancient Britons (Davis), Bas Bretons
Broqa;, Alsatians (Schwalbe, Pfitzner), English
Davis), Ancient Romans (Davis), Basgues (Broca),

odern Asiatic Greeks (Neophytos), Hindus
(Davis), Greenlanders (Davis?{ Among the follow-
Ing, on the other hand, the women are more
brachycephalic.—Berbers of Biskra (Topinard),
Neolithic men of the Marne (Broca), Californians
of Santa-Barbara (Carr), Andamanese (Flower),
Negroes (Broca, Huschke, and Davis), Tahitians
(Deniker and Laloy), Australians (Flower, Krause,
Duckworth), Papuans of Loyalty Islands (Grania
Ethnica), Russian Mordwins (Deniker), Tartars of
the Balkans (Pittard%, Tyrolese (Tappeiner), Italians
of Romagna (Vitali), Northern Italians (Mante-
gazza and Marro), Spaniards (Aranzadi), Portu-
uese (Macedo), Faroe lIslanders (Arbo), Omahas
Manouvrier), New Caledonians (Grania Ethnica),
Russians (Flkind), Ainos (Koganei, Kopernicki,
Tarentzky), Veddahs (Thomson), Finns (Retzius),
Jews of Yemen (Weissenberg), Sardinians (d’Her-
court), Swiss (His), Irish (Davis), French (SapPey :
Danish (Davis), Germans (Krause, Daftner),
Guanches (Broca), Chinese (Davis), Czechs (very
slightly, Matiegka).l From these mixed and not
always reliable data it is obvious, however, that no
definite conclusion may be drawn, except that we
note that while the first list contains a very large
proportion of white races, the second contains a
very large proportion of dark races. Among
“Topinard, Anthrop. Gen., pp. 376, 377; Morselli, Arch.
mper VAntrop., vol. v., and various other sources.

G
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savage and dark races g_enerally dolichocephaly
prevails, among the prehistorie races of Europe
doIichocephaITy prevailed to a greater extent than in
the Europe of to-day, and the predominance of the
brachycephalic is still inereasing j! the higher age
of the dolichocephalic races is su%gested (as Vir-
chow remarks) by the existence at both ends of the
long continents of dolichocephalic races whose great
age we must recognise ;2 the brains of brachy-
cephalic men tend to be larger than those of
dolichocephalic men;3 among the criminal, insane,
and degenerate generally, while marked brachy-
cephaly is sometimes found, dolichocephaly prevails
to a greater extent and in a greater degree;4 finally,
some observers (Pruner Bey and Durand de Gros)
found that brachycephaly tends to be associated
with large pelves in women.}

The differences are often very smali, but even
in these cases they are sometimes so persistent or
harmonious that hesitation is necessary in rejecting
them; slight difference with harmonious arrange-
ment was found to be the case among the Alsatians

'Topinard, LdHomme dans la Nature, 1891,-p. 161.

2 R. Virchow, Crania Ethnica Americana, 1892.

3 Topinard, Anthro-g. Gen., p. 568. Tappeiner {Zt. f
Eth.. 1890, heft 5, p. 03_{< has found that even among a very
brachvcephalic people like the Tyrolese the more brachy-
cephalic skulls tend to have the greater cranial capacity, but
as regards the extreme éultra) brachycephalic group he found
that this no longer held good. Matiegka among mdividuals
of the same height found that the mesocephals had the largest
brains, the dolichocephals and the brachvcenhals being
about epual in this respect. Bolk in Holland found the
mesocephalic skulls the most capacious. but the brachy-
cephals were superior to the dolichocephals: and Ammon
Jnt. Ctbll. Anth., 1002, heft 1, p. 8) states that his results
do not really contradict Bolk’s. Giuffrida-Ruggeri also found
(Atti. Soc. Rom. di Antra-p. 1004) that in Italy the meso-
cephals have the greatest cranial ca_nacn)k . .

See, for instance, M. Benedikt, Kraninmetrie und
KeChalomctrie. Vienna. 1888. p. 23; also Clapham, Art.
“ Head, Size and Shape of,” Diet. Psych. Med.

" Delaunay, Buli. Soc. d'Anthropologie, Paris, 5 Mars
1885.
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by Pfitzner, and in Spain Sainz and Aranzadi found
that in twenty-three provinces the women were more
brachycephalic than the men, and in only seven
provinces less brachycephalic.

It must be added that the various series of
measurements of the head of which the results have
been briefly given are of very unegual value; they
have been made by a variety of- individuals and
sometimes on very smali series of subjects. It
was the opinion of Broca, the greatest of French
anthropologists—an opinion founded on extensive
experience—that among the dark races women are
more brachycephalic than men, although he found
them less so among the existing races of Western
France.l Yirchow, the greatest of German anthro-
pologists, in a study of the skulls of the aborigines
on the west coast of America, found the women
much more brachycephalic than the men ; dolicho-
cephaly and hyperdolichocephaly he found chiefly,
and the latter almost exclusively, among men.2

It is doubtful whether we can say that on the
whole the course of evolution is from the dolicho-
cephalic to the brachycephalic. As BischofFs
investigations showed, we may most properly
regard the anthropoid apes as markedly brachy-
cephalic; moreover, they are most so in early life,
and the orang, which may probably be regarded as
the anthropoid with the best developed brain, is the
most brachycephalic. In the human species the new-
born infant tends to be somewhat dolichocephalic
but quickly reaches the maximum brachyceg aly.

Children nearly everywhere are more brachy-
cephalic than adults; this occurs in dolichocephalic
as well as brachycephalic races, and (as Danielli
found among the Nias of Sumatra) when the mother

| Revue d’Anthrof>ologie, t. ii'(?' 28.

’ R. Virchow, “ Beitrage zur Craniologie der Insulaner

‘{889 dﬁrﬂV\gestkiiste Nordamerikas,” Zeitschrift fiir Eth.,
, heft 5.
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is more dolichocephalic than the father. Thus, for
example, Skoff found that for Russians the cephalic
index presents its maximum in childhood and
diminishes with age, so that skull-growth is more
especially in the antero-posterior direction ; in adult
Russian skulls Popow has found little difference in
cephalic index. It is worth noting that in early
life, on the whole, at all events among Europeans,
g?_lrls are decidedly more brachycephalic than boys.

hus Mantegazza found by measuring nearly ioo
boys and over ioo girls between the ages of 4 and
14, belonging to the poorer classes at Bologna, that
while the average cephalic index in_the boys was
only 79.10, in the girls it was as high as 83.35 ;!
it may be added that the index of the girls is almost
the same as that of adult Bolognese men (as
ascertained by Calori), the women being rather
lower. It is noteworthy that while Clapham found
the average cephalic index of his insane men to a
smali fractional extent greater than that of the
women, below the age of twenty the index of the
women was markedly higher (82.9 against 78.6),
and this difference was chiefly due to defective
antero-posterior development in the girls. Gerald
West, who has measured over 3000 children be-
tween the ages of four and twenty-one in the
schools of Worcester, U.S.A., finds that the
maximum width of head is reached earlier in girls
than in boys; that the index of girls during the
period of growth is on the whole higher than that
of boys; and that while the finat index for girls is
nearly the same as that reached at five years of aﬁe,
the finat index for boys is 1j per cent, below that
attained at five years of age.2 In ling with these
inguiries we may probably place the investigations

| Mantegazza, “ Studii di Craniologia sessuale,” Arch.
per VAntrop., vol. v. In England, also, Muffang found
that at Liverpool girls are more brachycephalic than boys.

1 G. West, “ The Growth of the Body, Head, and Face,”
Science, 6th Jan. 1893.
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of Gonner who found by the examination of 100
infants at birth that the cephalic index of the child
at this period tended to be nearer to that of the
mother than to that of the father; while 25 per cent,
of the infants’ heads fell into the same index group
as the moihers’, only 18 per cent, fell into the same
index group as the fathers”; so that the mothers'
heads were somewhat more infantile than the
fathers’.l As regards English children, Macalister
finds that the change from brachycephalism to
mesaticephalism takes place shortly after the com-
pletion of the first dentition.

It is thus evident that the greater brachycephaly
of women is, as Hansen points out, an infantile
characteristic due to the generat phenomena of
growth, the infant's head being at the outset broad,
and growth being predominantly in length.2 It
will be observed that the youthful brachycephaly
of women is owing less to excessive breadth than
to defective length of the skuli. This late antero-
posterior growth is due not so much to brain
deyelopment as to the expansion of the air-sinuses
in the frontal bone, which in childhood scarcely
exist. We have already seen that the races in
which the women are more brachycephalic out-
numbtr those in which the women are more dolicho-
cephalic than the men. The opinion may be
hazarded that if any further sexual difference is
ultimately found it will be in favour, on the whole,
of the somewhat greater brachycephaly of women

L Gonner, “ Ueber Vererburg der Form und Grosse des
Schadels,” zZt. f. Geburtsh. u. Gyndk, 1895. The special

characters of the foetal skuli have been studied by Sergi
(Rivista di Scienze Biologichi, vol. ii., igoo), who finds
that the characteristic shaﬁe of the foetal skuli is pent-
agonal, this being due to the prominence of the centres of
ossification, and that the presence of this shape in adult
life, instead of the more usual ellipsoid or ovoid, indicates
the persistence of a foetal character. )

2 Stratz (Naturgeschichte, p. 212) further associates the
brachycephaly of women with the greater softness of the
skuli In women.
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among the darker and more primitive races, and a
possibly greater tendency to dolichocephaly among
the fair and civilised European races.!

It is not difficult to understand why this should
be so when we remember that the child is brachy-
cephalic, and that while women approximate to
the child-type more closely than do men, the ana-
tomical tendency of civilisation is also to a nearer
approximation to the child-type than commonly
prevails among savages. Bloch, referring to the
presence of brachycephaly in ancient graves which
yet contain a majority of dolichocephals (a puzzling
phenomenon noted by Lissauer and Virchow in
Germany, and by Matiegka in Bohemia), argues
that there has been an evolution of dolichocephaly
into brachycephaly, and that women have headed
this evolution.2 It must be added that in modern
times there is a well-recognised tendency for urban
populations to be more dolichocephalic than the
surrounding rural population. As urban Popula—
tions are increasing at the expense of rural
populations, we here seem to have an evolutionary
tendency in the opposite direction.35 _

The Face.—It will be convenient here to consider
briefly the generat structure of the face. Speaking
of the face generally, it must be said that its
evolutional tendency Is to become smaller while the

1 This'conclusion is confirmed by the data more recently
brought together from scattered sources by Karl Pearson
(Chances of Death, vol. i. pFE). 349 et seq.). If we divide the
series brought forward by Pearson into two groups, one in
which the women are more dolichocephalic, and the other in
which the women are more brachycephalic, than the men, we
find that the first group consists almost exclusively of civi-
lised races, while all the very primitive races are included
in thle second group, which “also includes various civilised

eoples.
pSR_. Bloch, Buli. Soc. d'Anth. Paris. 1911, nos. 1 and 2.

§ Pittard (“ Influence de le Taille sur I'Indice Cephgligue,”
Buli. Soc. d’Anth. Paris, 1905, no. 3) concludes that doli-
chocephaly is associated with tali stature, and believes that
towns favour tali stature.
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Skuli becomes larger; the apes, as is .specially
obvious in the gorilla, have enormous faces com-
pared to their smali skulls; the human face, com-
ﬁaratlvely, is smali; and woman’s face compared to
er relatively large head is usually stated to be
smaller than man’s; so that, as Soemmering pointed
out a century ago, while man is in this respect
higher than the apes, woman is higher than
man.

The evolution of the face from childhood to adult
life has at present attracted singularly little atten-
tion, although it is fuli of interest. The only
investigation with which | am acauainted, on a
sufficiently large number of subjects, is that carried
on at Worcester, U.S.A., by Professor West of
Cambridge, Mass., on 3250 individuals between the
ages of five and twenty-one.l There seems to be a
certain amount of parallelism between face-growth
and stature-growth, both in the tendency to periods
of retardation of growth, in the temporary relative
predominance of girls at puberty, and the more
continued growth In men. The evidence points to
the existence of three periods of growth, the first
ending at about the seventh year, while the third
begins at about the age of fifteen. Between the
ages of eleven and thirteen girls approach boys in
the diameter of the head, while in the diameter of
the face at the age of twelve girls seem quite to
reach boys. *“ In proportion to the length of
head,” West remarks, “ the width of head and
width of face of girls are generally greater than
those of boys, and in proportion to the width of
head the width of face is also greater in girls than
in boys.” It was found that while the face in girls
ceases to grow at the age of seventee.n, in boys it is
still growing at eighteen, and probably continues

1 “ The Growth of the Face,” Science, 3rd July 1891 ;
S‘Thelésggowth of the Body, Head, and Face,” Science, 6th
an. .
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to grow afterwards. These results seem to show
that women’s faces may be relatively broader than
those of men, though at the same time, in accord-
ance also with the impression gained by observa-
tion, and, indeed, with the result obtained by
Kollmann’s facial index, theY are relatively short,
as in children. These results are confirmed by
Pfitzner’'s observations on a very large number
of adult subjects in the Anatomical Institute at
Stra_ssbur%; e found that the face in women is
relatively broader and shorter, these characteristics
leading to a greater conservation of the infantile
type. Pfitzner found the sexual differences in the
length-breadth index of the face very constant,
regular, and marked when compared with the trifling
sexual differences in the length-breadth index of the
head.l As the lower part of the face with the lower
jaw is less dereloped in women than in men, the
upper tpart with the orbits forms a relatively larger
part of the face (as Huschke remarked) and tends
to appear larger than it actually is, an appearance
which is probably still further emphasised by a
freguently rounder or more oval shape of the orbit
in women, and perhaps a really relatively greater
height of the orbit. The real difference is less than
it appears. Paul Bartels found that, except among
Malays and Singhalese, it is not absolutely greater
in women, but, In agreement with Welcker, Weis-
bach, Ecker, and Rebentisch, finds that it is rela-
tively larger. Zeiler,2 on the other hand, finds that
the capacity of the orbit is, relatively as well as
absolutely, less in the females both of apes and
the human species. Relatively, he concludes, it is
much greater in apes than in men, and there is an

*W. Pfitzner, “ Ein Beitrag zur Kenntniss der sekun-
daren, Geschlechtsunterschiede beim Menschen,” Morpho-
logische Arbeiten, Bd. vii., heft 2, 1896; ib., Zt. f. Mor-ph.,,
Bd. iii., heft 3, 1901, pp. 524, 573.

’J. Zeiler, Beiirage zur Anth. der Augenhohle, Inaug.
Diss., 1899; | have not been able to see this pamphlet.
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increase with age which is specially marked in the
case of apes.

It must be added that Topinard's fronto-
zygomatic index shows the relativelﬁ greater
breadth of the face as compared to the breadth at
the temples; the higher this index the broader the
temples or the narrower the face, so that the highest
indices are found in hydrocephalic heads; the
index is higher in children than in adults, and is
invariably higher in women than in men.!

On casual Inspection women’s eyes seem to be
generally larger and more prominent than men’s.
This effect is for the most part apparent only, and
Is due to a large extent to the over-arching of the
bony ridges above the eyes in men. The races
in whom this distinctively masculine character is
deficient have an infantile or feminine apgearance.
The eye itself, according to Priestley Smith, is
at all ages very slightly larger in the horizontal
diameter in men than in women, but the difference
Is extremely smali, only about .1 mili.

The Facial Angle.—This angle, which, speak-
ing roughly, indicates the amount of protrusion of
the upper jaw, has not—in the generat neglect of
the face in favour of that portion of the skuli in
contact with the brain—led to the generat recogni-
tion of any sexual distinctions. This is ver
largely due to the very various ways in whic
craniologists have determined it. As, however,
defined by certain investigators, the facial index
has some importance and has led to fairly elear
results. Welcker (followed by a large number of
craniologists) measured the facial angle by the
degree of projection of the spine of the nose at its
base as compared to the root of the nose. This
index, in the hands of most obserrers, shows women
to be more prognathous than men. Thus Benedikt,

"Topinard, Anthro-p. Gen., p. ¢.36.
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investi(?ating this angle, found prognathism more
marked in Infants than in adults, and that while
prognathism decreased with age (instead of, as
among the lower animals, increasing with age)
women remained slightly more prognathous than
men, usually about half a degree.l Topinard
considers that the most important of all the facial
indices for indicating morphological rank is the
alveolar-sub-nasal index, which in a somewhat
different way also indicates the degree of protru-
sion of the uEper jaw. The investigation of this
index shows that prognathism is very much greater
among lower than among higher races. Among
Hottentots, for example, it is nearly 50; among
English, French, and Germans, it oscillates around
20, while Mongols and Polynesians come midway.
In every large Indo-European series women are
more prognathous than men. Among Parisians,
for example, from the twelfth to the nineteenth
centuries, among Bretons, Auvergnats, Basaues,
Corsicans, as well as among ancient Egyptiansand
Javanese, women are markedly, and to a very con-
siderable degree, more prognathous than men. But
it is a curious fact that this is not so among the
darker races in a lower stage of civilisation, nor
does it appear to be so among the Chinese; among
African negroes, Nubians and Bushmen, the
women are markedly less prognathous than the
men.k Women thus possess on the whole, at
all events among European races, a tendency to
alveolar prognathism. This, although a savage
character, is far from being a defect; it frequently
imparts, as Virchow remarks, a certain piguancy
to a woman’s face. Perhaps the naive forward
movement of slight prognathism in a woman sug-

| Benedikt, Kraniometrie und Kephalometrie, 1888, p. 31.
2 P. Topinard, “ Du Prognathisme,” Revue d'Anth.,

1872, p. 628; and 1873, pp. 71 and 251; Manouvrier,
I'Annie Psych., 5th year, i8qq, p. 582.
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gests a face upturned to Kiss; but in any case there
IS no doubt that while not a characteristic of high
evolution it is distinctly charming.

When we investigate other forms of the facial
angle, more especially those which show the projec-
tion of the upper part of the jaw in relation to the
forehead, it is usually found that women are, if
anything, less [arognathous than men. These are,
however, less characteristic and important varieties
of the facial angle. It is possible to estimate the
total prognathism of the face by taking the profile
as a whole, with the inclusion of the lower jaw, and
to measure the projection of the angle where the
teeth meet. This is measured by Camper’s maxil-
lary angle (quite distinct from Camper’s facial
angle), which takes as its apex the junction of the
teeth, while the base is at the forehead and at the
point of the chin. Topinard attaches great impor-
tance to this angle, almost as much importance
indeed as to the mass of the brain or to the biped
attitude, because it enables us to arrange many
zoological species in their order of morphological
evolution, as well as to classify the indiyiduals
within a species. The larger the maxillary angle
the higher the degree of evolution. It is found that
in women, both among the higher and the lower
races, the maxillary angle is always markedly
smaller than in men.” The angle formed, therefore,
by the whole face, supports the conclusion reached
by the investigation of the alveolar region of the
upper jaw, that women are somewhat more prog-
nathous than men.

While prognathism of the lower part of the upper
jaw must be regarded as a reminiscence of a more

rimitive age, the protrusion of the lower part of the
ower jaw is a distinctively human character which
iIs most marked in the highest European races. A
receding chin is a character of degeneracy and
animality. In women the chin is usually less
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prominent. In women also, as in children, the
an%les of the jaw are decidedly large.

n the othéer hand, women show a higher degree
of evolution than men, and at the same time
approach the infantile type, by the relatively smaller
weight of their jaws, as has been shown by Ber-
tillon, Morselli, Orchanski, and others. The lower
human races, as well as apes, have relatively larger
lower jaws, and the same tendency has often been
found among criminals; but while woman's skuli
Is to man’s as 85 to 100, woman's jaw is to man’s
as only 79 to 100. If, however, the cranial
capacity rather than the cranial weight is compared
to the weight of the jaw, it is claimed that no sexual
difference Is found. Zanolli’s formula

Maxillary weight x 100
cranial capacity

yields the same index in both sexes, so tending to
show that the relationship of the nutritional system
to the nervous system Is the same in both men
and women. It is also noteworthy that Mochi’s
maxilliary dynamometer shows that sex differences
in the power of the jaws are comparatively slight,
as compared to the inferiority of women in other
muscular respects.1

The Teeth.—It is rather surprising that very little
attention has been given to the anthropological
examination of the teeth among European races,
although it is a promisinP field and one where
examination is comparatively easy. A few anthro-
pologists, Schaaffhausen and Flower, for example,

~ 1 E. Morselli, “Sul Peso del Cranio e della Mandibula
in Rapporto col Sesso,” Arch. per VAntrop., 1876; Reben-
tisch (top. cit.,, pp. 33-30) regards this as the most im-
portazr% 4:%f sexual distinctions; cf. Paul Bartels (op. cit.,
pp2 Mochi, “ Di un Dinamometro mascellare,” Arch. per
I’Antrop., 1907, p. 463.
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have reached interesting results, but dental sur-
geons, so far as | have been able to elicit by
Inguiries of some of the heads of the profession,
have added little to our knowledge of sexual differ-
ences. Gorham, who weighed several thousand
teeth, says nothing whatever as to differences ac-
cording to sex? Among the lower as compared to
the higher human races it is generally agreed that
the teeth are larger and more regularly arranged,
that the wisdom teeth resemble the other molars
and are less cramped and not so freguently absent,
while the dental arch is sguarer and not so rounded
as in the more civilised races.A There is also no
doubt that among primitive races, whether of earlier
or our own times, the upper jaw and palate exhibit
fewer irregularities and malformations, being
usually extremely well formed and developed; it
would also appear that among the higher and
middle classes irregularities are of more freguent
occurrence than among the working classes. A
powerful jaw, and perhaps also various mental
qualities correlated with such a jaw, are of less
primary importance under the conditions of civilised
than of savage and barbarous life. The tendency
of civilisation is to decrease the number and size of
the teeth, and to decrease the size, and often to
deform the bony cavity, of the mouth.3

As the lower jaw is in women markedly smaller
than in men, while the teeth show no correspond-
ing reduction, we should expect disturbances of
development to occur with special freguency in
women. This seems to be the case. That the jaws
of women have a marked tendency to be defective in
size and conseguently to cramp the teeth, there is
much evidence to show. Mr. C. S. Tomes,

1 Med. Times, oth January 1875.

2 C. S. Tomes, Manuat of Dental Anatomy, 1889, p, 459.

* See, for instance, Oakley Coles, Deformities of the
Mouth, p. 34.
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F.R.S., writes in a private letter: “ Speaking from
a gienera’f impression, which, as you know, is nearly
valueless in such a matter, | should say that con-
tracted dental arches necessitating the extraction of
teeth for space are commoner in female than in
mate children.” An examination of the various
tables appended to the fourth edition (1901) of
Talbot’s very interesting and instructive work, The
Irregularities of the Teeth, seems to show that on
the whole abnormalities of the jaw, more especially
a tendency to the V-shaped arch, are especially
freguent in women.

It has been found by Spanton, among 200
healthy breast-fed infants of the working class in
Manchester, that the first dentition begins earlier
in girls than in boys, the average difference
between the sexes in this respect being thirty-
one days. There appears to be a corresponding
difference as regards the permanent teeth.l Magi-
tot has found by an examination of the wisdom
teeth in 241 men and 259 women that they are more
precocious in women than in men in France, the
maximum number appearing at 22 years, in men
at 23 years,—although at 25 years there happened
to be 10 women to 6 men.1

Galippe found the density of the teeth to be
slightly greater in men than in women; but if we
examine the data which have been accumulated
during recent years as to the incidence of caries,
there are no marked sexual differences. In some
countries one sex seems more tiable to caries than
the other, but on the whole the incidence is equal.s

lA. T. Spanton, British Medical Journal, 8 June
1907.

2 Buli. Soc. d'Anthropologze de Paris, 20 Feb. 1879.

A summarv_ of various observations will be
found in Lipschitz, * Cariesfreguenz bei Schulkindern,”
Comptes Bendus XII. Int. Cong. Med. (Moscow, 1897),
vol. v. p. 6. For Report of Committee of British Dental
Association, see Brit. Med. Jour., 21 July 1900. Also as
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We owe to Professor Flower a dental index which
is constructed by multiplying the dental length by
100, and dividing by the Dbasio-nasal length (or
length from the naso-frontal suture to the edge of
the foramen magnum). He finds that the white
races are microdont (possessing, that is, smali
teeth and a smali dental index); the yellow races are
mesodont, the black races megadont, with Iarﬁe
teeth and a large dental index, while among the
anthropoid apes the dental indices are still larger.
Among the apes the dental index among females
is always greater than among males. similar
sexual difference is seen in the human species, the
teeth in women more nearlg/ retaining their size
while the cranium with the body generally is less.
The difference is, however, slight among European
races.

Schaaffhausen has shown that the two upper
middle front or incisor teeth are in women and
girls not onlg relatively but absolutelg larger than
In men and boys of the same age. Comparing 50
%:rls to 50 boys of the ages of 12 to 15, he found
that the average breadth of the teeth in guestion
was as 1.33 in girls to ! in bI(_)?/s. Amon% 12 men
belongin% to Zandvoort, in Holland, he found an
average breadth of 8.3, while 12 women gave a
breadth of 8.8. In some women the teeth in gues-
tion are conspicuously large.l We see, therefore,
that while the jaws of women may in civilised races
tend to be unduly smali, there is good reason to
believe that their teeth have remained relatively
and even absolutely lareer than those of men.
Schaaffhausen’s conclusions were criticised by
Parreidt, who measured the incisor teeth of 100
men and 100 women at Leipzig, and found that at

regards English Board School children, British Medical
Journal, Feb. 2 and 23 1907.

1 Ploss and Max Bartels, Das Weib, 7th ed., igoi, Bd. i.
P- 15.
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most decades of life the central incisors of men
were absolutely larger than those of women, but
he ultimately agreed that they were relatively
smaller. Paul Bartels also measured the teeth in
over 60 skulls, and reached the same results as
Parreidt.I Max Bartels, it may be added, comes
to the conclusion that this sexual distinction is
world-wide, and gives many photographs in evi-
dence. Stratz associates the large incisors with
the relatively broader face in women, and regards
them as a mark of feminine beauty. It is probable,
however, that in the lowest human races the sexual
difference is less, both men and women possess-
mgb large middle incisors; this has been noted
to be the case among the Australians by Professor
Klaatsch.1

In considering the lower part of the face in the two
sexes we thus see that there are notable differences, per-
haps constituting secondary sexual distinctions of the first
order. In men the jaws develop to a much greater extent,
are furnished with more powerful muscles, and become
the seat of prominent hairy appendages. In women,
though the incisor teeth at all events remain large, this
region generally remains softer, more rounded, smaller,
altogether markedly less developed, this difference extending
from the external ears to th larynx. This region is in
women both more infantile and more primitive, while at
the same time revealing less animality and higher racial
though not individual evolution. These distinctions, while
of importance as secondary sexual character, may also
possess a significance of quite another order, and Woods
Hutchinson has ingeniously suggested .that they may help
to account for the varying sexual incidence of cancer. It
is well known that the two organs most affected by
cancer are the breast and the womb. When we leave
these two feminine sexual glands out of account it is
found that cancer is somewhat more prevalent in men., and
the region common to both sexes in which it most markedly

1 Paul Bartels, Ueber Geschlechtsunterschiede am Schadel,
pp. 36-41; he gives a good account of the whole contro-

versy.
Z%t. f. Eth., 1901, heft 3, p. 137-
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prevails in men is precisely the district around the mouth.
Cancer of the ear, larynx, parotid, mouth, pharynx, throat,
cesophagus, neck, and jaws is in nearly every case twice
as frequent in men as in women, and on the whole nearly
three times as freguent as in women (see, e.g., G. B.
Longstaff, “ Etiology of Cancer,” Brit. Med. Jour., 21
Sept. 1901). Now all these organs are closely connected
with the mouth, and it is usual to put forward the idea
that the greater freguency of cancer here in men is due
to smoking. This explanation, common as it is, seems
rather far-fetched. Woods Hutchinson points out (Studies
in Human and Comparative Pathology, 1901, p. 268) that
cancer tends to appear in those organs in which function
is decaying, while the vitality of the rest of the body is
well maintained. This is conspicuously the case as regards
the breast and womb. But it is also the case, Woods
Hutchinson observes, with regard to the highly deyeloped
mascujine mouth-region.  After the age of fifty senile
regressive changes here begin> to take place towards the
infantile condition, and relatively these changes are much
greater in men, because in women this region already
approximates to the infantile type. The liability of this
region to cancer in men would thus be a phenomenon of
degeneration in a highly deyeloped region of sexual sig-
nificance, strictly comparable to the liability of the womb
and breast to cancer.

Cranial Capacity.—A considerable amount of
attention has been gilven to the guestion of sexual
differences in cranial capacity, but the results have
been smali. In nearly every large series of skulls,
ancient or modern, savage or civilised, the cranial
capacity is found to be considerably greater in men
than in women. But when we consider that the
body-weight is also considerably greater in men
this result is not surprising, and while some anthro-
pologists have asserted that the cranial capacity of
men is relatively somewhat greater than that of
women, others have been at least egually justified
in deciding that the cranial capacity of women is
relatively greater than that of men. At the best,
cranial capacity is not an exact indication of brain
size; and to measure brain size by the external size
of the skuli furnishes still rougher and more falla-

H
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cious approximations, since the mate skuli is more
massive than the fernale.l

A point of some interest, which was noted lon
ago by Retzius,2 and has sifnce often been raised,
is the relative sexual difference in the higher and
in the lower races; it is a guestion whether in the
higher races there are not greater sexual differ-
ences than in the lower races. | have prepared the
following table bearing on this point, using many
of the figures obtained by Weisbach, and also
working out the proportions given by Topinard,
Flower’s as harmonised by Topinard, and adding
others from different sources.I The figures give
the average cranial capacity of woman’s skuli if
the man’s be taken to egual 1000.
Negro (Davis), 98" Irish (Davis), 912.

Bushman (Flower), 951. Andamanese (Flower), 911.
Hottentot = and ~ Bushman New Caledonian (Broca),

~ (Broca), 951. 911.

Hindiu (Davis), 944, Dutch (Broca), 909.

Negro (Tiedemann), 932. Tasmanian (Broca), 907.
Eskimo (Broca), 931. Kanaka (Davis), 906. )
Australian (Broca), 926. Veddah (Davis, Flower, Vir-
Malay (Tiedemann), 923. chow, Thomsong, 903.
Dutch (Tiedemann), 919/ Marguisas (Davis), 902.
Prussian (Kupffer), 918. German (Welcker), 897.

*It is worth noting that woman’s skuli constitutes a
larger part of the total bony skeleton than man’s. Thus
Manouvrier's cranio-femorial index gives the relation of
the weight of the thigh-bones to that of the skuli, the
latter egualling 100. ~Most women (83 per cent.) have
heavier skulls than thigh-bones; in most men (81 per
cent.) the thigh-bones are heavier. From this point of
view the relative size of the skuli diminishes in the follow-
|n% order: child, woman, short man, tali man, ape.

Muller’s Archiv -fur Anat., 1845, p. 89; and see Rolle-
ston’s Presidential Address to Anthropological Section
Brit. Association, 1875; also Le Boft, Rewue d'Anth.,
1879, p. 56. Huschke in 1854, Vogt and Welcker a few
years later, pointed out the tendency to greater sexual
differentiation of the skuli among civilised peoples.

3 Weisbach, “ Der deutsche Weiberschadel,” Archiw fiir
Anth., Bd. iii., 1868; Topinard, LfHomme, etc., 1891,
p. 218,
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Auvergnat (Buoca), 897.
Aino (Koganei), 894,
Tyrolese (Tappelner%_, 893.
Bavarian, town-dwelling

~ (Ranke), 893.
Aino (Kopernicki), 890
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Ancient British (Davis), 877.
Javanese (Tiedemann), 874.
Australian  (Turner), 871.
Chinese (Davis), 870.
German (Tiedemann), 864.
Anglo-Saxon (Davis), 862.

Australian (Flower), 889. Parisian of i2th "century
Bavarian, countgy dwelling (Broca), 862.

(Ranke), 888. English (Davis), 860.
Scotch (Turner), 887. Parisian of ipth century
Russian (Popow), 884. (Broca), 858.

German (Davis), 883. Javanese (Broca), 855.
Alsatian (Schwalbe), 880. Eskimo (Flower), 855.
German (Wenbach), 878. German (Huschke), 838.

This table seems to bring out on the whole a
gradual sexual divergence in cranial capacity under
the influence of evolution and civilisation. There
are naturally many discrepancies, due to some of
the series included being too smali, or abnormal,
or to difference in methods of measurement. Thus
if from the series of VVeddah skulls two were to be
omitted—an abnormally large masculine and an
abnormally smali feminine skuli—it would be found
that the VVeddahs, a very primitive race, would come
at the top of the list, where they perhaps belong.
It must of course be remembered that we cannot
rashly assume that this divergence, if real, is
entirely due to civilisation. It may be largely a
matter of race, as Waldeyer believes. There are,
however, two_great factors Working for increased
cranial capacity—Ilarge size of body and mental
activity—which both operate in civilisation.
Among the smali Maravers of southern India the
cranial capacity of the women is, even absolutely,
rather greater than that of the men; among the
large-bodied Germans the cranial capacity of the
women is relatively very smali. Town-dwellers
have a larger cranial capacity than country-
dwellers, but the muscular labour undergone by
country-dwellers keeps their cranial capacity at a
fairly high level, Ranke found that while the
minimum of 100 large-headed mate town-folk was
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as low as 1218, the minimum of 100 smaller-headed
mate country-folk was 1260.. The town-dweller
without either manuat or mental work stands very
low, and in civilisation both the heaviest manuat
and the heaviest mentat work falls to men. It is
perhaps worth noting that Jacobs and Spielmann
found that while West End Jewesses are distinctly
inferior to West End Jews in cranial measurements,
there is comparatively little difference between East
End Jews and Jewesses. It must be realised, how-
ever, that there are very distinct limits to the
egualisation of cranial characters by the egualisa-
tion of social conditions. Among orangs and
gorillas the sexual cranial differences are enormous.
The Australians are almost the lowest of human
races, and live under the simplest conditions, but,
as Turner remarks, examining the Challenger
skulls, ““The sexual characters were strongl

marked in the Australian crania. The muc

smaller size and capacity of the female skuli, its
comparative lightness, the feebleness of its ridges
and processes, more especially the glabella; its low
basi-bregmatic height and the high orbital index,
all constituted important features of difference
between the female and the mate skulls.” The rela-
tively greater difference in cranial capacity among
civilised than among savage races generally, how-
ever, remains a fact of some interest and signifi-
cance.

It has often been asserted, and more especially
in the earlier days of craniology, that the frontal
regions of the skuli, regarded as the “ nobler ”
regions, are more developed in men than in
women. There is, however, no reason for suppos-
ing that the frontal region is higher or more char-
acteristically human than any other cranial region;
and there is just as little reason for supposing that

1J. Ranke, “ Stadt- und Landbevdlkerung,” Beitrage zur
Biologie, 1882.
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the frontal region is more highly developed in men.
Cleland, who compared the three regions of the
skuli—frontal, parietal, and occipital—in men and
women, could find no noteworthy difference.
Manouvrier, who has mad%]the most extensive and
reliable investigations on this point, found, by the
examination of Broca’s registers, that the frontal
curve is relatively larger in women than in men in
14 series of skulls out of 17; that the parietal curve
was relatively larger in women in 6 out of 17 series.
He therefore came to the conclusion that women
exhibit a frontal type of skuli, men a parietal type.!
That the occipital region is also relatively larger
in women has been found as well by Manouvrier as
by Weisbach, who in his careful Investigations of
the German skuli came to the conclusion that there
IS greater heiﬁht and length in the occipital skuli
in women with equal breadth. Topinard’s figures
of the relative breadth of the different regions of
the head in Parisian men and women show little
or no superiority of breadth of the frontal region
in women, but a very markedly greater breadth of
the posterior region of the head, indicating large
size of occipital lobes and cerebelium. As Topinard
points out, as a rule this breadth is greatest in the
superior races; ““the cephalic index of Russians
and Javanese is almost the same, but the former,

1 Manouyrier, “ Sur la grandeur du Front et des prin-
cipales regions du Crane chez I’Homme et chez la Femme,”
Buli, de VAss. fran. pour l'avancement des Sci., 1882,
p. 623-639. Also Art. “ Sexe,” Diet, des sci. AnthroE.
affner (Das Woachsthum des Mensclien) found the
frontal breadth practically the same in both sexes,
although the circumference was much greater in males.
It may be noted here that a high forehead is by no
means, as commonly supposed, the necessary accompani-
ment of high mental capacity. In women, Benedikt
(Kran. u. Keph., p. 125) is accustomed to regard it as an
indication of convulsive degeneration, and he refers to

the instinctive concealment by women of a high forehead
by arrangement of hair.
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a higher race, have greater occipito-cerebellai
breadth; the Basgues have, almost to a decimal,
the cephalic index of the Tasmanians, but they
have greater occipital breadth; Parisian men have
only two units of cephalic index more than Parisian
women, but the latter have eight units more of
occipital breadth.”!

Picozzo (Arch. di Psich., 1895, Fasc. vi., p. 564), utilising
the materiat collected by Macedo, has examined the
cranial sutures in 1000 skulls of Portuguese origin, about
equally divided between the two sexes. He found that
the sutures in women were of simpler character, that
fusion takes place at a later age in women, and that in
women also the solidification of the sutures of the anterior
part of the skuli is relatively earlier than in men. The
prolonged retention of the free sutures is, as Picozzo points
out, an obviously infantile character. He believes, also,
that the relatively earlier fusion of the sutures anteriorly
in women is a sign of inferiority. It is, however, sufficient
to say that the anterior sutures close earlier in women
than the posterior, because the frontal region is preco-
oiously developed in women. Froderic (Zt. f. Morph.,
1909, heft 2) finds that synostoses of face, palate, etc.,
also take place later in women (about age of 40) than in
men (about 31).

On the whole, we have found no valid ground
for concluding from an examination of the skuli
that one sex is morphoIoPlcaIIy superior to the
other sex. The only well-marked and generally

1 Topinard, LLAnth. Gen., p. 694. Wilks (Lectures on
Dis. Nervous System) remarks, “ We have only to look-
at the head of a person with his faculties well developed
to see a considerable projection behind, whilst in a person
of low development the neck and head are in one line.”
%" would perhaps be better to say * imperfect” rather
than “ low ” development, since” this smali occipital
development is sometimes found in men of marked intel-
lectual ability.) Clapham has found, as a result of the
measurement of 4000 heads, as regards the proportion
of the anterior segment to the whole circumference, that
the anterior segment increases rather than diminishes in
passing from the sane to the insane, and from the insane
to idiots (Jour. Alent. Sci., April 1898, p. 293).
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acceptable sexual cranial differences, so far as our
present knowledge extends, are those pointed out at
the outset: in men the air-sinuses and the muscular
BI’OjeCtlonS are more marked, and in women the
osses are more prominent. In all three of these
respects men approach the savage, simian, and
senile type (for these, as we have seen, and as
Virchow pointed out, approximate to each other),
while in all these respects also women approach
the infantile (tjype.l It is open to a man in a
Pharisaic mood to thank God that his cranial type
is far removed from the infantile. It is egually
open to a woman in such a mood to be thankful
that her cranial type does not approach the senile.

THE BRAIN.

The history of opinion regarding cerebral sexual
difference forms a painful page in scientific annals.
It is fuli of prejudices, assumptions, fallacies, over-
hasty generalisations. The unscientific have had a
predilection for this subject, and men of science
seem to have lost the scientific spirit when they
approached the study of its seat. Many a reputa-
tion has been lost in these soft and sinuous
convolutions. It is only of recent years that a
comparatively calm and disinterested study of the
brain has become in any degree common; and
even to-day the fairly well ascertained facts

* The special morphological characters of the feminine
skuli as intermediate between the infantile and masculine
Rﬂoe were shown by Lissauer {Arch. f. Anth., 1885), and

s point was often emphasised by Virchow. Paul Bartels
{Ueber Geschlechtsunterschiede am Schadel, 1897, p. 97)
considers that the absence of animal characters in the
female skuli as compared to the mate is one of the chief
results of his investigation. The arguments of an eccen-
tric zoologist, Albrecht, in favour of the “8reater bestiality
of women in anatomical respects {Correspondensblatt
(IjD_eutschd Gescll. Anth., 1884), need not be seriously
iscussed.
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concerning sexual differences in the brain may be
easily summed lép .

There is no doubt whatever that in European
races (for of other races our knowledge is scanty)
the absolute weight of the brain in man is consider-
ably greater than in woman. The following are a
few of the averages reached by some of the chief
investigators in different countries, working on a
large number of brains, most of the series com-
prising many hundreds -—

Grammes. Difference.

. Men 1410

Wagner . ) Women 1262 148
Men 1424

Huschke . . Women 1272 152

Broca . . . \'\//lvf)?nen }%?IS L54
. Men 1360

Topinard . . X/Iv()men 1250 110
; en 1362

Bischoff V,\>|/omen 1219 143
, en 13.54

Boydl .. Women 1 133

Manouyrier \Mvg?nen %?2:25% 128

It is elear that in Europe men possess absolutely
larger brains than women. There is no doubt on

| These figures were obtained from Boyd's well-known
investigations at the Marylebone Infirmary, London.  Sir
James Crichton-Browne has obtained very similar results
with the brains of the insane. From an examination of nearly
sixteen hundred brains he found that the average in the mate
was 1351 grammes, in the fernale 1223 grammes; the mate
average is a little lower than in the sane, on account of the
serious nature of brain disease in men, and consequently in
insanity the sexes approach each other in brain-weight mor
than in sanity. See Crichton-Browne “ On the Weight o
the Brain in the Insane,” Brain, vols. i.-ii. ; also Clapham,
Art. ““Brain. Weight of, in the Insane,” Diet. Psych. Med.\
Tigges, “ Das Gewicht des Gehirns und seine Theile bei
Geisteskranken,” Allgemein. Zeitschrift fiir Psychiatrie,
vol. 45, 1888, heft | and 2
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this point. The difficulty has arisen at the next
stage. Have men relatively larger brains than
women? We have first to decide relatively to what
we are going to compare the brain. Height has
usually suggested itself as the most convenient term
of comparison. It would be better, as Topinard
suggests, to take the height of the body only,
ignoring the legs, but, so far as | am aware, this
is never done. It is not difficult to ascertain with
fair accuracy the average height of a population,
and it is evident that when we have brought the
brain into relation with the stature we have made
some approximation to a fair estimate. Relativel

to stature, it is nearly always found that men still
possess somewhat heavier brains than women.
Thus, according to Boyd’s average as well as
BischofTs, man’s brain-weight is to woman’s as i00
to 90; the average stature of men and women in
England is as 100 to 93; so that, taking stature
into account, men have a slight but distinct excess
of brain (amounting, roughly speaking, to some-
thing over an ounce) over women. Precisely the
same difference in ratio has been found in France.!
On the strength of this ounce a distinguished brain
anatomist has declared that * the difference, there-
fore, in the size and weight of the brain is obviously
a fundamental sexual distinction,” and the same
assertion has often been made by others.

On consideration, however, it becomes elear that
while it is very convenient, and even approximately
correct, to estimate sexual differences in brain-mass
relatively to sexual differences in body-height, it is
not quite fair to women. Men are not only taller
than women, they are larger. If human beings,
while retaining their present height, were moulded
into circular columns the same size all the way
up, the mate columns would be usually of greater

1 A discussion _on this point will be found in Topinard’s
Anthropologie Gknerale, p. 557.
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circumference than the female columns. As we
found in Chapter II1., there is only one measure-
ment—the girth of the thighs—which is almost con-
stantly larger in women. It is elear that we should
be doing an injustice by comparing the amount of
brain of the female column to that of the male
column, for the mate column must necessarily
possess an absolutely larger amount of brain-tissue
per foot, merely in order to equal the percentage
amount of the female column. That additional
ounce is fully needed merely to place men on a
fair eguality with women.

Blakeman attempted to overcome the difficulty by
comparing the brain-weights of men and women
of the same stature.l As Lapicaue, however,
jUStl%/ points out, such a proceeding cannot fail
to shock a naturalist; sex apart, women of the
average height of m. 1.60 are not identical with men
of the same height; it is illegitimate to compare
groups which are above the normal with groups
which are below the normal, and would be
like comparing two animals of different species
b_ecalzjse they happened to be of the same
size.

The evident inaccuracy of the stature criterion
has therefore led a number of eminent craniologists
—Clendinning, Tiedemann, Reid, Wagner, Weis-
bach, etc.—to adopt the method of estimating
sexual differences in brain-weight in accordance
with their ratio to body-weight. ~This is obylpusI?/
a more logical method. The almost constant result
is that, proportionately to body-weight, women are
found to possess brains somewhat larger than
men’s, or else brains of about the same size. This

| Biometrika, vol. iv., 1905.

3 Buli. Soc. d.'Anth., 1907, p. 344. The guestion was dis-
cussed before the Paris Society of Anthropology as long ago
as 1882, Le Bon asserting that it was sufficient to choose

boys and girls of the same weight, and Manouvrier declaring
that we must take the totality of a sex.
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was ascertained many years aﬂo by Parchappe,
Tiedemann, Thurnam, and others, in England,
France, and Germany.l More recently Bischoff,
in his important and accurate work on the brain,
shows similarly that while woman’s brain-weight
Is to man’s as 90 to 100, woman’s body-weight is
to man’s as only 83 to 100; Vierordt has also illus-
trated the same fact, that relatively to body-weight
women have larger brains.2 It may be taken as
roved that in relation to body-weight—a more
ogical relation than that to body-height—women’s
brains are at least as large as men’s, and are
usually larger. _
We have, however, not even yet reached a fair
statement of the relative amount of brain-mass in
men and women. To estimate brain-weight by its
ratio to body-weight is satisfactory enough if we
are dealing cautiously with very large averages.
But it has to be remembered that we are compar-
ing a comparatively stable element with one which
is extremely unstable. The well-to-do, well-
nourished, and comparatively lazy classes weigh
much more than the under-fed and overworked
classes. The relations between body and brain may
be quite different in the individuals who die in a
workhouse from what they are in the ordinary
population. There are not onl}/ differences be-
tween individual and individual, there are ver
marked fluctuations in the same individual.

| See, for instance, Tiedemann, Phil. Trans. Royal Soc.,
1836, vol. cxxvi., p. 306; Parchappe, Recherches sur
Vencephale, 1836, etc.

2 T. L. W. von Bischoff, Das Hirngewicht des Menschen,
Bonn, 1880; H. Vierordt, ““Das Massenwachsthum der
Kdrperorgane des Menschen,” Archiu fiir Anat. u. Phys.,
1890; also tables in the same authoffs Anatomische Tattellen,
1892. Topinard {Anthrop. Gen., pp. 530 et seq.) has also
discussed this guestion. Messedaglia, the distinguished
statistician, again, worked out the problem with the result
that the brain-mass of women is relativ_elx greater than that
?f men., . ) (Atti delta Societa Romana di Antropologia, 1906,
asc. iii.
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well-nourished individual dying after a slow and
wasting disease has run its course, will appear to
ﬁossess a relatively much larger brain than if
e had died at the outset of the disease. Brain,
although not the most stable tissue, is relativel
stable, more stable even than bone; fat, whic
makes up a very large part of the generat body-
weight, Is the most unstable tissue in the body; it
is used up on the first cali from the over-strained or
under-fed organism; while, according to Voit's
analyses, 97 per cent, of the fat has disappeared at
the completion of starvation, the nervous system
has only lost 3.2 per cent, of its weightl When
we compare brain-weight with stature we are falling
into a fallacy, but we are comparing elements that
are at all events fairly constant, and therefore our
error is fairly constant; when we compare brain-
weight with body-weight we are on sounder ground,
but one of our two elements fluctuates to a much
greater extent than the other, and produces an error
which is less constant and reguires greater care to
circumvent.
_ There is_another serious and more constant error
in estl_rnatln(%1 sexual differences in brain-mass by
the ratio to the bulk of the body. Women, as we
have already seen (p. 49), are fatter than men.
There is a tendency in adult women to deposit fat
about the breasts and arms, and especially in and
around the abdomen, in the gluteal regions, and
in the thighs, a tendency which only exists to a
moderate extent in men. As we have seen, Bischoff
found that the proportion of fat in the woman to
that in the man was as 28.2 to 18.2, and that while
the proportion of muscle to fat in an adult man is
as 100 to 43, in an adult woman it is as 100 to 78.
Though his results were only founded on two

1 See, for instance, in Waller’'s Physiology, a diagram
showing relative loss of different tissues under the influence
of starvation.
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typical well-nourished subjects, there is no doubt
as to the generat tendency of women to deposit fat.
It is part of what some have called the anabolic
tendencz of the female sex—the tendency to acguire
rather than to expend—and it is further illustrated
by the fact that while men attain their maximum
weight at about the age of 40, women, whose
gr:owth terminates at a distinctly earlier period than
that of men, do not attain their maximum weight
until the age of about 50. Now fat is a compara-
tively non-vital tissue; it needs, compared to
muscle, but very little innervation. Therefore it is
not fair to women, in studying brain difference
in relation to body-weight, to make no allowance
for their excess of comparatively non-vital tissue.!
Manouvrier estimates that the active organie mass
of woman’s body is to that of man’s as at most
70 to 100. This is only an approximate estimate,
but in any case the relative excess of brain-tissue
in woman is very large, for the sexual ratio in
brain-weight may be put with fair constancy, as we
have seen, as 90 to 100.

The two usual and most convenient methods of
estimating the sexual proportions of brain-mass—
the ratio to body-height and the ratio to body-
weight—are thus both erroneous, and in both cases
the error leads to the assignment to women of an
unfairly smali mass of brain. It might be thought
that there is some fallacy on the other side which
would tend to restore the balance. Such a source
of fallacy might be thought to lie in the massive
bony skeleton of men, but this does not seem to be
the case to any appreciable extent. If, for example,
we take the skuli, the average relation of the

1 Professor Manouvrier, the well-known Parisian anthro-
pologist, an energetic champion of the anatomical virtues of
women generally, has especially drawn attention to this fact.
EL. Manouvrier. “ Sur I’Interpretation de la quantit¢ dans

’Encephale.” Mim. Soc. d'Anth. de Paris, 1885; also Art.
“ Cerveau,” in Diet, de Phys., vol. ii.)
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weight of man’s to woman’s is (if we accept
Morselli’s figures) as ioo to 86; the sexual ratio of
Welﬁht of the large and well-to-do members of the
Bath meeting of the British Association was i00
to 79; of the small-sized Belgian race _ﬁaccordlng to
Quetelet) it is ioo to 87: so that while these two
ratios of bulk differ widely (as we should expect),
they oscillate around the sexual ratio of bone-mass.
There is indeed one correction which must yet be
made, and it is a correction which does something
towards restorin? relative predominance of brain
tissue to men. Independently of sex, and (at all
events among mammalia) independently even of
species, increase of body-size has a fairly constant
and regular tendency to be accompanied by an
increase of brain which is relatively less in amount.
Tali men have smaller brains, relatively,. than short
men; tali women have, relatively, smailer brains
than short women; and the shortest women have
brains that are relatively much larger than those
of the tallest men.I This law involves a correction
which is not large, being scarcely 2 per cent.,
and perhaps even less, for Bischoff and Tigges have
shown that brain increases with height to a greater
extent in women than in men. This consideration,
however, serves to complicate the problem of the
brain-ratio, and to reduce somewhat the estimate of
the relative predominance of brain tissue in women.
No satisfactory plan has yet been devised for avoid-
ing the fallacies involved in measuring the brain
by the ratios to stature and bulk. The relation of
cranial capacity to a large bone (such as the femur),
or to the heart or to some particular muscle, are

| Bischoff, Broca, Topinard, etc., have shown that this
holds good for either the stature-ratio, the bulk-ratio, or both.
See, for example, Bischoff, Das Hirngewicht, p. 32; Topin-
ard, Anthroj). Gen., p. 533: J. Marshall. ““On the Relation
between the Brain and the Stature and Mass of the Body,”
Journal of Anat. and, Phys., July 1892.
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among the methods that have been suggested.!
There is ample scope here in the future for the
efforts of the mathematical anthropometrist. It is
sufficient at present if we are %enerally agreed as
to the nature and directions of the errors in the
usual methods.

There is, therefore, no doubt that when we have
eliminated the chief distributing errors, we are
compelled to conclude that women possess a rela-
tively larger mass of nervous tissue than men.
This by no means necessarily implies that women
have any natural advantage over men. The fact
that the absolutely large brain is to a great extent
the appanage of a large muscular system apparently
contributes to its steadiness and tone. A rela-
tively large brain not rooted in a good muscular
foundation is not always a good gift of the gods;
it is often difficult to turn on effectively to intellec-
tual tasks; it acts uncontrollably and with too
much facility; it may be liable to explosive out-
bursts; it is a fact of some significance that the
epileptic possess relatively large brains.2 A very
considerable proportion of the good work of the
world has been done by brains which were large,
though, relatively to the bulk of the body, not
inordinately large.

There is no doubt that some men of genius, in
the departments both of science and of art, have
possessed brains that were enormously large, both
absolutely and relatlvel?/. But is it not doubtful
that a brain both absolutely and relatively large
IS a possession of most uncertain value. Takin
the six largest recorded mate brains (without specia

| The relation of the brain to the femur is a basis of com-
parison proposed by Manouvrier. Its validity is disputed by
Lapicaue {Buli. Soc. d'Anth. Faris, 1907, p.”313) who points
out that it is not mass but complexity of movement which
determines the size of the compound nervous centre.

1 See, for instance, Clapham, Art. “ Brain, Weight of,”
Diet. Psych. Med.
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research but eliminating those of dubious authen-
ticity), we find one (guaranteed by Bischoff) as
large as 2222 grs., which belonged to a totally
undistinguished individual; then, slightly smaller,
the brain of an imbecile, examined by Levinge at
the Hants County Asylum, and said to be of
normal consistence; then we have Turgueneff, the
reat Russion novelist, a tali but not extremely
arge man, with a brain of 2012 grs.; the fourth,
1925 grs., belonged to an ordinary labouring man,
and was examined b?/ Bischoff, the fifth, 1900 grs.,
belonged to a bricklayer; the next, 1830 grs., was
the brain of Curier, the famous zoologist.l The
six largest brains of women known (as recorded by
Topinard) are: first, that of an insane woman,
weighing 1742 grs.; she died of consumption, and
her case was recorded by Skae; then comes one of
1587 grs., belonging to a sane woman, who died at
the age of 63 (Sims); then another of the same
weight, belonging to an insane woman, and
recorded by Clapham at Wakefield Asylum; then
two cases of 1580 grs., both in sane women, and
recorded by Boyd; finally another, also of 1580
grs., which belonged to a medical student who is
said to have possessed exceptional ability, and to
have shown no signs of msamt* but who com-
mitted suicide believing that she had failed to pass
her finat examination. = A large brain is a perilous
possession, and—so far at least as this evidence
goes—it is even more likely to be a perilous posses-
sion in a woman than in a man. A large brain is

L It may be added that since | compiled the above list, a
brain larger than any of these here mentioned has been
described in Holland b&/ G. C. van Waisem (Neurolog.
Centralbll., ist July 189!\/?: it was that of an epjleptoid idiot,
and weighed 2850 grs. anouvrier CRev. de VEcole d'Antli.,
Dec. 1902) has also described a brain weighing 1935 grs. ;
it was that of a man esteemed for_his judgment and the recti-
tude of his conduct, but who remained obscure. The accuracy
of the weight of Turgueneffs brain has been guestioned
without reason.
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often inert or disordered, and fails to receive the
rich blood-supply it demands; there is much to
be said in favour of a smali, well-ordered, and
active brain. It is possible that great thinkers
generally have large brains, but among distin-
guished men of action a smali brain seems to be
quite as often found as a large one.

Some light is thrown on the significance of the
relative preponderance of nervous tissue in women,
by considering the course of the brain’s evolution
in the two sexes. At birth the boy’s brain is
larger than the girl’s. Boyd, from an examination
of about forty cases of each sex, found the average
weight 331 grs. in boys, 283 grs. in girls, a differ-
ence of 48 grs., and this is accepted by Topinard
(and also “Riidinger) as about the average
difference; ieS, however, who more recently
recorded the result of the weighing of a large
number of new-born infants, found that for 79 boys
the weight is 339 grs., for 69 é;lrls 330 grs., a
difference of only 9 grs.l Boyd’'s measurements
give boys a preponderance of brain in relation to

ody-weight; Mies’s figures, founded on larger
experience, give a slight preponderance to brain
tissue in girls. | think that the fact that most
observers have found the brains of new-born boys
decidedly larger than those of girls may be very
simply explained. Children with unusually large
heads—that is to say, the children to whom birth
is most likely to prove fatal—are more usually boys,
and therefore help to raise unduly the masculine
average of brain for the new-born; girls are com-
paratively free from this danger.

The brain grows enormously during the few
months after birth, and very rapidly during the
first few years of life. While at the age of three
months the brain is about the fifth part of the
weight of the body, in the adult it forms merely

1 Wien. Klin. Wochenschrift, ioth January i88g.
|
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about a thirty-third part. BY the age of six months
(according to Boyd's fairly large figures) the
absolute weight of the brain has doubled in girls,
and nearly doubled in boys; by the age of seven
years the weight of the brain has guadrupled in
girls, and before the age of fourteen it has guad-
rupled in boys. The precocity of the female brain
in childhood is therefore extremely marked. Even
Boyd’s figures, which give girls a relatively smali
amount of brain at birth, show that between the
ages of four and seven girls possess larger brains
than boys in relation to height. While girls
between the ages of four and seven have already
galned 92 per cent, of their finat brain-weight,
oys at the same age have onl?{ reached 83 per cent.
The girl’s brain grows but little after the age of
seven, and has practically ceased to grow by about
the age of twenty; the man’s brain does not reach
its maximum size until after thirty years of age.
Owing to the rapid growth of the brain in the first
years of life, it is in childhood, and morebeSEecially
during the ages of two to four, that both sexes
ﬁo_ssess the largest amount of brain in relation to
eight. The premature and fallacious maximum
in the weight of the brain before the age of twenty,
which is found chiefly or exclusively in the female
brain by the large series of Boyd, Bischoff, and
Broca in three countries, seems to show, as Topin-
ard points out,! that the precocity and extent of
brain-growth in women at this early age exposes
them to greater chance of death than men, just as
boys are more exposed at birth; for it must always
be remembered that brain-statistics in early life are
exclusively founded on those members of the com-
munity who have been failures in the race of life;
we cannot necessarily argue from them to the
successful members of the community who reach
adult life. Soon after the age of twenty the average

| Anthro-p. Gen., p. 551.
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weight of the brain begins to fali; in men there is
no notable fali until after fifty-five; in both sexes
there is a somewhat rapid decline after this age,
and there is some reason to think that in old age
men undergo relatively greater brain-loss than
women.

The larger amount of brain in women, which we
have found to exist after the elimination of fallacies
caused by incorrect criteria of proportion, is corre-
lated with the precocity and earlier arrest of growth
in women which exists as well for the brain as for
the generat Broportions of the body. Tali people
have larger brains, absolutely, than smali people;
the tallest and largest people, on the average, have
the largest brains; but their brains do not Increase
in the same ratio as their bodies generally; the
figures of Bischoff, Broca, and others, show that
as body-height and body-weight increase, in both
men and women, so the proportion of Dbrain
decreases. A relatively large mass of brain-tissue
is a character which women share with short people
generally and with children.

It is time to turn to the guestion of sexual differ-
ences in the relation of the various parts of the
brain. In doing this we have to consider the
relation of the two hemispheres of the cerebrum,
or brain-mantle, to the cerebellum or smaller brain,
and to the upper parts of the spinat cord called the
ﬁons and medulla oblongata; in the cerebrum we

ave to distinguish between the frontal lobe in
front, the occupital lobe at the back, and the inter-
mediate temporo-parietal region; and we may take
these last three sub-divisions of the mantle first.

It has been said by Meynert that sexual distinc-
tions in the brain are much better marked in the
relation of its parts to one another than in the
org?an_ taken as a whole. But if this is so it is not
well illustrated by the curious manner in which
the opinions of brain anatomists concerning sexual
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differences in the proportion of the cerebral lobes
have of late years been turned upside down. Some
years ago it was asserted with great emphasis,
more espemall%/ in Germany, that even from an
early period of foetal life there are marked sexual
differences in the lobes of the cerebrum, tending
to show the great intellectual superiority of man
over woman. Burdach considered that men are
distinguished from women by the development of
their frontal lobes; Huschke, in 1854, came to the
conclusion that woman is a homo parietalis, while
man is a homo frontalis; Riidinger in 1877 found
the frontal lobes of man in every way more exten-
sive than those of woman, and sexual differences,
accordln? to him, are distinct during foetal life;
his pupil, Passet, as recently as 1882, confirmed
these results, though in a more modified form.
It is _gmte possible to explain these conclusions.
Individual variations are very considerable; most
of these results were founded on very smali series
of brains; the brain, moreover, is a very difficult
organ to examine; and, finally, as it had always
been taken for ?ranted that the frontal regions are
the seat of all lofty intellectual processes, only a
result which gave frontal pre-eminence to men could
be regarded as probable. o _

Nowadays the most authoritative brain anato-
mists are much more cautious in drawing any
generat conclusions as to sexual cerebral dis-
tinction. Thus Waldeyer, adapting the sound
plan of comparing the brains of twins and triplets
of different sex, finds that there are no uniform
sex differences; the fissures and convolutions of the
males are sometimes better deyeloped than those
of the females; but this is by no means invariable,
and even when it occurs it is possibly due to an
earlier deyelopment consequent on the greater size
of the males.!

1 Waldeyer, Zeitschrift fiir Ethnologie, iqo8, p. 262.
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It is no longer possible to accept the opinion that
the frontal lobes are defective in women. Broca
examined some 360 brains with great care and
uniformity of method; his results show that the
whole cerebral hemisphere being taken as 1000,
while the proportion of frontal lobe in man is as
427, in woman it is as 431 ; it is only a difference in
favour of women of 4 in 1000, but it is enough
to show at least a practical sexual eguality; on
analysing the figures according to age, it is found
that while in early adult age men have some frontal
advantage over women, this position is decidedly
reversed in old age.I Among the insane, Crichton-
Browne has shown that the proportion of the frontal
lobe to the rest of the brain is not less in women,
but is even slightly more;1 Clapham’s figures,
dealing with some 450 subjects, show practical
eguality in the sexes; Meynert and_Tlnges, dealing
with a considerable number of brains belonging to
the insane, have both found the frontal lobe larger
in women. The most reliable and accurate measure-
ments made with special reference to this point are
probably Eberstaller's. He measured with great
care no less than 270 hemispheres belonging to
adults (176 mate and 94 female), and he found that
the upper end of the fissure of Rolando occupies
relatively the same place in the two sexes, what
difference there is, only 0.5, being in favour of the
frontal lobe in women. The results obtained by
Professor Cunningham, a very cautious and reliable
observer, are in exact harmony with those of Eber-
staller; so far as he found any sexual difference at
all it was in favour of the frontal lobe of women.
He also ascertained that the lower end of the fissure
of Rolando holds relatively the same place on the
cerebral surface in the two sexes, and that at no

! Topinard, Anthro-p. Gen.,é)_. 580 and more especially
Manouvrier, Art. “ Cerveau,” Diet, de Physiologie.
2 Brain, vol. ii. pp. 62-64.
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period of growth is there to be found what might
safely be called a sexual difference in the fissure.
It had been asserted by Passet and others that the
fissure of Rolando is longer, absolutely and rela-
tively, in_men; measuring the fissure by a thread
carefully inserted between its lips, so as to follow all
its flexures, Cunningham found, by examining a
large number of brains, that (except at birth) there
was some advantage, so far as there was any
advantage at all, on the part of the fernale fissure.!

While it has recently become elear that women
have, so far as there is any sexual difference at all,
some frontal superiority over men, it has at the same
time been for the first time clearly reccgnised that
there is no real ground for assigning any specially
exalted functions to the frontal lobes. This opinion
had been very widely accepted without any definite
reasons at all, and even Hitzig, the pioneer of
modern progress in the precise knowledge of cere-
bral localisation, had given it the weight of his
authority by assigning to the frontal lobes the seat
of logical thought. It is not difficult to account for
this ancient notion; there is a deeply implanted
feeling in the human mind which associates with
““above,” ““front,” ““top,” more dignified ideas
than with ““below,” “ back,” * bottom.” The
frontal region exactly fits in with this implicit mental
assumption ; it is precisely that part of the body
which is most above, to the front, and to the top; it
is not, therefore, surprising that the centres for the
highest intellectual processes should have been
placed in a position where we can scarcely believe
that a guadrupedal craniologist would have placed
them; nor is it surprising that it is only within
very recent years that we have brought ourselves to
believe that the occipital lobes are intimately con-

! Professor D. Cunningham, “ Contribution to the Surface
Anatomy of the Cerebral Hemispheres,” Cunningham
Memoirs of the Royal Irish Academy, No. 7, 1892.
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cerned in so high a process as that of vision. The
extreme anterior part of the brain, usually called the
prefrontal lobe, gives little definite reaction to
electrical stimulus (though the fact that the frontal
region is inexcitable to electrical stimulus is no
argument against its importance in intellectual pro-
cesses) jl| and there is no decisive experimental
ground for associating the frontal region with
Intellectual processes in any special and peculiar
manner. Moreover, the frontal region is, relatively,
very considerably developed in the anthropoid apes,
in whom the intellectual processes are not usually
regarded as highly developed. Nor is the frontal
lobe relatively more developed in the adult than in
the foetus. And it may be added that in women, in
whom it is if anything more developed than in man,
the relations of the frontal region (as Cunningham’s
results show) more nearly approach the anthropoid
form than man’s; although in one important
respect, as Cunningham points out, men in the
relations of this region approach the apes more
nearly than women: the area of the frontal lobe
covered by the parietal bone is relatively less in men
than in women. It must be added that while at
resent it cannot be definitely asserted that the
rontal parts of the brain are specially connected
with the higher mental processes, neither can it be
definitely denied.2 A consideration which makes it
very improbable is the high percentage of the
frontal lobes to the brain as a whole, furnished by

I As Sherrington and Grilnbaum have pointed out, it is
probable that further progress in this field will be made
rather by the patient combination of clinical and micro-
scopical research than by excitation experiments in the
laboratory. )

" The case has, however, been reported (Dide, = Neurol.,
1901, pp. 446-462) of a woman who lived a normal life, though
she eventually became insane, in whom the frontal lobes
were atrophied to an extreme degree; microscopical investi-
gation showed that this atrophy was not acpuired but
congenital.
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idiots and imbeciles; in Clapham’s figures it is
scarcely second to that given by even the most
intellectual forms of insanity. There is now generat
agreement that the parietal portions of the brain
have a large and perhaps predominant part in the
higher intellectual processes. It is mainly b)é the
development of the parietal lobe that man’s brain
differs from that of the anthropoid apes, and
increased surface of the lower part of the parietal
lobe has been noted in many men of genius. There
IS no agreement as to the influence of the frontal
regions .on the psychic processes. But though it
may freguently happen that lesions of the pre-
frontal area are followed by no mental or bodily
symptoms, there are also cases in which injury here
is followed by alterations and perversions” of char-
acter. Ferrier brought together many such cases,
and Robert Jones records a case in which severe
injury to the frontal region was followed by loss
of higher control.l The guestion remains open,
though it seems most reasonable to suppose that the
whole of the brain is concerned in mental opera-
tions, and certainly by no means least the sensori-
motor regions of the middle of the brain cortex,
of which we have the most detailed experimental
knowledge.

These centres are concentrated in the parietal
Bortlons of the cerebrum, and there seems now to
e no doubt that they predominate in men. This
result has been obtained by Broca (though Broca’s
figures show only a slight preponderance of this
region in men), Meynert, Riidinger, Crichton-
Browne, Tigges, etc. There is some reason to
suppose that the parietal region is very largely
developed in_ persons of exceptional intellectual
power ; thus Riidinger, examining eighteen brains
of distinguished men, found that In all of them the

I F.. W. Mott and Robert Jones, Archiwes oj Neurology,
vol. iii., 1907.
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parietal lobes were largely developed in the frontal
direction. In apes the parietal region is smali
owing to the incursion both of the frontal and
occipital lobes.| o

~It'is somewhat doubtful whether the occipital lobe
is larger in women than in men; Broca’s figures
show 1t to be on an average relatively the same size,
in earlier adult age somewhat larger, in old age
somewhat smaller ; Crichton-Browne found it larger
in women; many authorities speak uncertainly, or
are inclined to find it larger in men. Cunningham
finds it larger in women. It may be added that the
generat tendency of the occipital lobe in the mam-
malian series is to decrease; it is relatively smaller
in the anthropoids than in the more primitive apes,
and is still smaller in Man: on the other hand, it
tends to become more convoluted, so that we cannot
regard it as in process of atrophy; Gambetta’s
brain, which was smali, was a marvellous example
of occipital convolution.

Sexual distinctions in the important matter of the
vascular supply of the brain have as yet received little
attention. Sir James Crichton-Browne and Dr. Sidney
Martin have, however, made a few observations. They
found that the combined diameters of the internal carotid
and vertebral arteries which supply the brain, taken
together, are relatively to the brain-mass rather larger in
women than in men. So that women’s brains receive a
proportionately larger blood-supply than men’s, and would
not sufler as they otherwise would from the comparative
Eoverty which, as we shall see later, characterises their
lood. The same investigators have found the internal
carotid slightly larger in men, the vertebral slightly

1“1t would be an interesting field for speculation,”
Cunningham remarks, *to consider whether this parietal
increase in the human brain has anything to do with the
acquisiton of the educated movements of the limbs—more
especially of the upper limbs—and that wonderful harmony
of action which exists between the brain and the hands, and
which has played so important a part in the evolution of the
speé;gles."—‘Contrlbutlon to the Surface Anatomy,” etc.,

p.
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larger in women.l These results were founded on a smali
number of subjects, though they seem in harmony with
the results already set forth; for while the internal carotid
chiefly supplies the parietal regions which we have found
to be large in men, the vertebral chiefly supplies, not only

the doubtfully large occipital, but various other basal
ganglia which are large in women.

If we turn from the consideration of the sexual
differences in the divisions of the cerebrum to the
larger and plainer divisions of the brain-mass into
cerebrum, cerebellum, and the medulla and axial
part of the brain, the points of sexual difference
are somewhat clearer. The most reliable evidence
points on the whole to the cerebellum being, rela-
tively, distinctly larger in women than in men, as
stated long ago by Gall and Cuvier. Broca’s
figures show that to a slight extent the medulla and
cerebellum, but especially the latter, are relatively
larger in women. Dr. Philippe Rey, who has
worked up Broca’s figures with much elaboration,
finds that with scarcely an exception all the centres
below the cerebrum are relatively larger in women.?
Boyd’s figures show that the cerebellum is to the
whole cerebrum in males between the ages of 7 and
14 as 103 to 1000, and between the ages of 30 and
40 as 106 to 1000; in females at the earlier period it
is as 105 to 1000, at the later period as 108 to 1000;
the medulla is somewhat larger in males at the
earlier age, and larger in females at the later age.
Marshall, in an important paper3 on the weight of
the brain and its parts, found that the ratio of the

1 Sir J. Crichton-Browne, “ Sex in Education,” Brit. Med..
Journal, 7th May 1892.

1 P. Rey, “Le Poids du Cervelet,” Revue d'Anth., 1884,

. 193,

*J. Marshall, * On the Relation between the Weight of the
Brain and its parts, and the Stature and Mass of the Body
in Man ” (founded partlg/ on facts recorded by Boyd in
Philosophical Trans., 1861, partly from Boyd’s original
MSS., and partly from fuller tablées prepared by Boyd at
Marshall’s reguest), Journal of Anat, and Phys.,” July 1892.
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cerebellum to the cerebrum (from Boyd’s figures) is
in adult males as ! to 8.17, in adult females as ! to
8; and he further worked out from Boyd’s figures
the ratio of the parts of the brain to the whole in
decimal parts of an ounce to every inch of height—

_ Men.
ggée%f Age. Enc%Bﬂgfon. Cerebrum. bgﬁl';?ﬁ. méf Inad
103 30-40 0725 632 077 015
Wc>MEN.
85 30-40 *695 611 076 | 015

This shows that while men possess relatively to
height mor(i1 cerebrum than women, in the distri-
bution of the lower centres the sexes are equal.
Reid, Peacock, Weisbach, Meynert, and Bischoff
have agreed that there is little sexual difference in
regard to the relative proportions of the cerebellum.
It must be added that, in accordance with what has
been already said in regard to the brain generally,
this cerebellar sexual eguality relatively to height
really means cerebellar predominance in women.
Some of the basal ganglia of the brain, according to
Tigges and others, are absolutely as well as rela-
tively larger in women. Putting together numerous
facts, it seems elear that the mantle is that part
of the brain which is most liable to vary. The
cerebellum, the various basal ganglia, and the
spinat cord seem to be mor¢ constant than the
cerebrum ; they do not waste to the same extent with
age or with insanity.

It is worth noting that the cerebellum in women
is relatively larger than is the cerebrum. But the
significance of this fact is at present by no means
obvious. There is less to be positively affirmed
to-day about the functions of the cerebellum than
there was fifty years ago. It has no connection, as
was once supposed, with the sexual instinct. Its
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destruction does not produce either paratysis or loss
of intelligence. The only definite function which,
so far as is yet known, it seems to possess, is the
function of, to some extent, co-ordinating muscular
morement. Ferrier has suggested that visceral or
organie sensory impressions are represented in the
cerebellum. It may be added that the cerebellum is
a characteristically adult organ; in the new-born
child it may only form about one-thirteenth or less
of the brain-mass; in the adult it forms about one-
seventh. Its development indicates height in the
zoological scale, and it is relatively largest in man.

While the sexual differences in the brain are at
the most very smali, it would appear that the
differences in the relative amount of the spinat cord
are somewhat more marked. At every age investi-
gated, Pfister found that there is more spinat cord,
In relation to brain, in girls than in boys; and that
compared to stature the cord is heavier In girls than
in boys, thou19h it is always slightly shorter in
girls. Mie$ found that, both in normal subjects
and in the insane, women have throughout life a
larger cord, as compared to the brain, than men..
The results obtained by the Collective Investigation
Committee of the Anatomical Society of Great
Britaind go further than this, and indicate that as
regards the length of the cord, women tend to show
an even absolute superiority. In the 115 cases
examined the committee found a marked tendency
for the cord to descend lower in females than in
males. Relativelc?/ to the length of the spinat
column, the cord is longer in females, and this
?reater extension may be a sexual peculiarity. In
emales, also, there was greater variation than in
males; while absolutely longer on the average in
women, the longest cord measured was in a woman

! Neurologisch.es Centralblait, | Seft. 1903.
a Ctbll. /. Anth., heft 3, 1897, p. 273.
*Jour. Anat, and Phys., Oct. 1894.
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47 cms., as against 46.5, the longest in a man).

elativel¥ to the average length of the spinat
column, from the foramen magnum to the base of
the sac, the cord is slightly longer in females than
in males; while the female spinat column to the
mate spinat column was as 94.8 to 100, the female
cord to the mate cord was as 97.1 to 100. This
spinat predominance in women (which is also an
infantile character, all the foetuses examined show-
ing a long cord), may possibly be of some
significance.

To sum up, it may be said that investigation has
shown that the ancient view which credited men
with a significantly larger amount of nervous tissue
than women, has been altogether overthrown.
There is much better ground for the later view,
according to which, relatively to size, the nervous
superiority belongs to women, just as all smali
animals have relatively large brains. This is
especially marked as regards the lowest nervous
centres. The latest tendency among investigators,
—as represented by Lapicgue, Donaldson, Blake-
man, and others,—seems to be in favour of
regarding any sexual preponderance in the relative
mass of total nervous centres as negligible. We
should then be justified in concluding with
Lapicgue: ““The body and brain weights of men
and women are exactly in the same relation to each
other as if we were concerned with two distinct
animal species, equal in their nervous organ-
Isation.”! ]

It can thus scarcely be said that the study of the
brain from our present point of view leads to the
revelation of any important sexual distinctions.l

| Lapicque, “ Le Poids Encephaligue en Fonction du Poids
Corporel.” Bulletin et Memoires de la Societe d'Anthro-
mpologie de Paris, 1907, p. 343. L

2 Gustaf Retzius, m his very careful and judicial study of
the human brain, takes account of sexual differences (Das
Menschenhirn, 1., pp. 166-7, Stockholm, 1896). He eon-
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In the future, when the facts are more precisely
ascertained, and their significance more obvious
than it is now, it may be different. At present
it Is necessary to insist upon the fact that the import-
ance of the brain has been greatly exaggerated. Its
importance, unguestionably, is great, but it is an
importance that is strictly related to the brain’s
very intimate connection with the body generally.
We have been apt to regard it as the despotic ruler
of the body, whereas, so far as it is a ruler at
all, it is a Histinctly democratic ruler. The brain
elements, for the most part, are but sensori-motor
delegates brought together for the sake of executive
convenience. We must not, therefore, be surprised
if we can often better study these cerebral repre-
sentatives of the organism by investigating the
organism itself.

/hile, however, the brain is at present an un-
profitable region for the study of sexual difference,
It is, as we have seen, an extremely instructive
region for the study of sexual eguality. Men
possess no relative superiority of brain-mass; the
superiority in brain-mass, so far as it exists, IS on
women’s side / this, however, implies no intel-

cludes that, while there are no specific or characteristic sexual
differences, we may say on the whole that the brains of
women show somewhat fewer deviations from the type, and
a greater simplicity and regularity. While most deviations
may be found in the brains of women, the percentage of their
occurrence is in generat smaller. It may be added that
Waldeyer, one of the chief of German authorities, has ex-
ressed himself as in agreement in this matter with Retzius-
t is a result which accords with the results we shall find later
on in various other fields.

LIt would be interesting to know how far the same rule
applies to the lower animals. In the frog, which has been
most carefully studied, Donaldson and Shoemaker (* Nervous
System of Frogs,” Jour. Comp. Neurology, 1900, p. 300)
show, in opposition to Furbini, that the female frog has, pro-
portionately to her body-weight, a larger mass of brain than
the mate. "In a more recent study of the albino rat {Journal
of Covrparative eurology and Psychology, Maj' 1909)
Donaldson finds that, taking body weight and length, the
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lectual superiority, but is merely characteristic of
short people and children. Nor is there any well-
marked sexual arrangement of the nervous elements
which implies relative inferiority on one side or
the other. The parietal predominance of man is
possibly such a character, but, as we have seen, this
predominance is so inconspicuous that it has been
possible in the past to attribute it to woman. From
the present standpoint of brain anatomy and brain
physiology, there is no ground for attributing any
superiority to one sex over another. Broca, the
reatest of French anthropologists, whose keen and
uminous intelligence brought so much light to
the study of man, believed many years ago (in 1861)
that women are, naturally and by cerebral organisa-
tion, slightlﬁ less intelligent than men. This
opinion has been very widely quoted; it is not so
well known that with riper knowledge Broca’s
opinion changed, and he became inclined to think
that it was merelg a matter of education,—of
muscular, it must be understood, and not merely
mental, education,—and he thought that if left to
their spontaneous impulses men and women would
tend to resemble each other, as happens in the
savage condition.l It must be clearly recognised
that In the present state of our knowledge there is
no recognisable scientific warrant for the intro-
duction of these considerations as factors in the

Is%ttlement of the guestions of social and practical
ife.

weight of the entire nervous system in the two sexes is similar
but the brain is somewhat heavier in the mate and the spina!
cord in the fernale; this, as he remarks, agrees with the most
recent. observations on the human nervous system. Hatai
(American Journal of Anatomy, 1808, No. 4) finds, similarly,
that any sexual difference in the cranial capacity of the
a|b_|n€t rat may be accounted for by difference of body-
weight.

| Discussion at the Paris Anthropological Society, Buli.
Soc. d’Anth, 3rd July 1879.
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THE SENSES.

TOUCILI—RESULTS OF LOMBROSO, JASTROW, GALTON, MARRO,
ETC.—GREATER TACTILE SENSIBILITY  OF WOMEN—
EDUCABILITY OF THE TACTILE SENSE.

SENSIBILITY TO PAIN—RESULTS OF JASTROW, GILBERT,
GRIFFING, ETC.—COMPLEXITY OF THE QUESTION—DIS-
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SMELL—EXPERIMENTS OF NICHOLS AND BAILEY, OTTOLENGHI,
GARBINI, MARRO, ETC.—DIFFERENCES OF OPINION.

TASTE—INVESTIGATIONS OF NICHOLS AND BAILEY, OTTOLENGHI,
TOULOUSE, ETC.—SENSE OF TASTE KEENER IN WOMEN.

HEARING—EXPERIMENTS ON KEENNESS OF HEARING DURING
HEALTII FEW AND 1NCONCLUSIVE—RANGE OF AUDIBLE
SENSATION PROBABLY GREATER N MEN.

SIGHT—BLINDNESS COMMONER IN MEN—MINOR EYE-DEFECTS
COMMONER IN WOMEN—NO MARKED SEXUAL DIFFERENCE
IN KEENNESS OF HEALTHY VISION—COLOUR-PERCEPTION
AND COLOUR-BLINDNESS—COLOUR-BLINDNESS VERY RARE
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COLOURED HEARING—THIS AND ALLIED PHENOMENA MORE
COMMON IN WOMEN AND IN CHILDREN THAN IN MEN—THE
CONFUSION BETWEEN SENSIBILITY AND AFFECTABILITY.

TOUCH.

There can be little doubt that as regards tactile
sensibility women are superior to men. The earlier
experiments on sexual differences in this respect,
made chiefly in Ital)é by Lombroso and others, for
the most part on abnormal subjects, were incon-
clusive. Later experiments, frequently made with
more delicate ins.trumenltli,1 have shown that girls
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and women are distinctly more sensitive to tactual
impressions than are boys and men. This is found
to be so even in Italy. Even Lombroso, who came
to the conclusion that women have a less acute
tactile sensibility than men, found that it was
highly developed in young girls between the ages
of six and twelve. Di Mattel, examining 160 chil-
dren, found the tactile sensibility of girls greater
than of boys.I Ottolenghi, again in Italy, made
an extensive examination among girls and women
of all classes and ages (nearly 700 in number), and
found that on the whole they are more sensitive
than boys and men.2 Den in Russia, testing sen-
sitiveness to temperature, electric current, and
locality, found little sexual difference, but such
differences as occurred were in favour of the greater
sensibility of women. In Germany, Stern at
Munich, among a large number of indiyiduals,
found that women are decidedly superior to men in
tactile sensibility of the finger, and girls to boys;
compositors also showed a very high degree of
sensitiveness, while the highest deyelopment of
tactile sensibility was found in the blind.3 In
England, also, Galton, using compasses applied to
the nape of the neck (thus ayoiding the results of
ya_ryln% exercise and yarying roughening of the
skin), found among 1300 indiyiduals that women
show more sensmyltP/ than men, the relative sensi-
tivity being, roughly, about 7 to 6. Ile found
gr:_eater yariability in the women, and attributes
this, no doubt correctly, to the fact that women,
much more than men, are defective in the exercise,

| Di Mattei, “ La Sensibilita nei Fanciulli in Rapporto al
Sesso e all eta,” Arch. di Psich., 1901, Fasc. iii. .

2 Ottolenghi, ““La Sensibilite deja Femme,” Rev. Sci.,
aSth March 1896. _

3JA. Stern, “ Zur Ethnographischen Untersuchung des
Tastsinnes der Miinchener Stadtbevdlkerung,” Beitr. zur
Anthro-p. u. Urgesch. Baicrns, 1895, Bd. xi., heft 3-4; sum-
mariSed in Clili. /. Anth., 1897.

K



146 MAN AND WOMAN.

of sustained attention; their carelessness would
affect the result in the same direction as diminished
scnsitivity? Galton’s results are specially reliable
because they are made on a region of the body very
favourable for such a test, and one also where no
extreme precision of measurement is required, the
average first-perceptible interval at the nape of the
neck being about as much as half an inch. As
a result of her investi(gations at Chicago Helen
Thompson agrees with Galton that women are more
keen than men in the discrimination of two points.
In  America, Professor Jastrow23 brought for-
ward a smali series of observations on mate and
fernale students, which, though not conclusive,
have the advantage of being perfectly comparable;
the tests were selected in order to yield quickly a
few éyp_lcal results. The aesthesiometer used was
one designed by Professor Jastrow himself. on the
tip of forefinger the average for 32 men was 1.71,
for 22 women, 1.52 ; on the back of hand the average
for 30 men was 17.5, for 22 women, 15.0. The
sensitiveness of the palm was tested b%/ determinin
the minimum height from which the fali of a bit o
cardboard (weighing .9 mgr., and cut in a rectangle
of 1 by 2 mm. from a sheet of millimetre paper
pasted on cardboard) could be perceived; this
distance was 58.2 in 27 men, but only 21.9 in 22
women. An attempt to test the pressure sense, as
exhibited in the finger resting on the beam of a
modified post-office balance, showed men and
women about equal, one-sixth or one-seventh of
the initial weight in the scale-pan being correctly
appreciated.
r. Arthur Macdonald found that on the volar

| Galton, * The Relative Sensitivity of Men and Women,”
Natun;g, ioth May 1804. )

3 “ Studies from the Laboratory of Experimental Psy-
chology of the Universitv of Wisccnsin,” /lwrertczzM Journal
of Psycholog-y, April 1892.
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surface of wrists girls are more sensitive to locality
than boys both before and after puberty, which in
both sexes appeared to lead to decreased sensitivity.
These results seemed to reguire modification in the
case of adults, but the number of subjects was here
very few.!

It may be added that Marro’s observations on
'the sensibility. of the tip of the index-finger,
between the ages of ten and twenty, showed that
after fourteen the boys were more sensitive, though
before fourteen the girls were more sensitive. In
another but very smali series, in which, however,
the ages were hi%her, he found the women superior.
He recognises the influence of defective attention,
and also, he believes, imperfect oxidation, as tend-
ing to decreased sensibility in women.?

It must be borne in mind that tactile sensibility
is more variable and more educable than we are
always inclined to assume. Dr. Pauline Tarnow-
sky’s investigations into the senses of normal
women, criminal women, and prostitutes in Russia
showed that women who live in towns have keener
senses than women who live in the country; thus
while criminals as a rule have more obtuse sensory
perceptions than ordinary persons, she found that
town-dwelling thieves had a much keener sense of
taste than honest peasant women who had never
lived in a town.3 Dr. Felkin has made some very
interesting observations bearing on the same point.
He tested 26 parts of the body in 150 negroes and
30 Sudanese Arabs, and found that the power of
discrimination, as against 1.1 mm. on tip of tongue
in Europeans, was 3 mm. in the negroes and 2.6
mm. in the Sudanese; but after two negro boys had

I A. Macdonald, Psych. Rewiruu, March 1896.

’ Marro, La Puberte. P- 57- o

** Sur les Organes des sens chez les Femmes Criminelles,”
Actes du Troisieme Congres International d’Anthro-pologie
Criminelle, Brussels, 1893, p. 226.



148 MAN AND WOMAN.

been educated in Europe for four years, tactile
sensibility became more acute and they could
discriminate at 2 mm.l  Again, Professor Krohn
has found that the skin can be progressively edu-
cated to localise sensations of pressure more and
more correctlﬁ. At first in the different individual
series, the subject could generally localise but two
out of seven, but after a number of sittings (130)
he had no trouble in localising five out of seven.
This improvement from practice is very rapid.l
The education of the skin by means of the aesthesio-
meter has also been carefully studied by Dressler.3

SENSIBILITY TO PAIN.

Professor Jastrow made some attempts to measure
sensitiveness to pain in mate and female students,
using a light hammer, é)ivoted at a point 200 mm.
from its iron head, and allowing it to fali on the
tip of the forefinger of each hand; both finger and
hand were supported. The minimum number of
degrees through which the hammer must fali in
order to cause a painful sensation was found to be
surprisingly constant, and, as might be expected, it
was much smaller in women. The figures for the
right hand were, in men, 33.9, in women, 16.6;
for the left hand, men 22.7, women 14.8. It is
noteworthy that as regards the left hand men and
women are more nearly equal, but that there is
a very considerable disproportion as regards the
right hand, apparently indicating the rough usage
undergone by the right hand. Macdonald found,
with an algometer of his own design anlled to the
temples, that girls and women are at all ages more

! Felkin, * Differences of Sensibilitg between Europeans
and Negroes,” British /Dr. Report, 1889. )

"W. O. Krohn, “ An Experimental Study of Simultaneous
Stimulations of the Sense of Touch,” Journal of Nervou$

and Mental Disease, March 1893.
* Am. four. Psych., June 1894,
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sensitive to pain than boys and men; there was in
generat decreased sensibility with age, and the left
tempie (as well as the left hand) was more sensitive
than the right. The non-labouring classes in both
sexes were more sensitive than the labouring
classes.! Ada Carman, using MacdonakTs algo-
meter, reached similar results in a series of experi-
ments with 1500 school children in Michigan.?
Swift, at the Wisconsin State Normal School, also
using Macdonald’s algometer, found that sensitive-
ness to pain in the temples is at nearly all ages
investigated (7 to 32 years) greater in females than
males; he also found that this greater sensitiveness
of women is an infantile character, as it is most
marked in young children and decreases with age;
he further found that sensitiveness to pain is
associated with nervous superiority, children of
“excellent ” ability being more sensitive to pain
than those who were “ duli.”’d Gilbert, again;
among lowa school children, tested the pain
threshold, using an algometer which exerted pres-
sure on the nail of the right index-finger; it is
claimed for this method that it not only obviates the
difficulty due to varying callosity of the skin, but
that there is a definite point at which pressure gives
way to pain. It was found that boys are always
less sensitive, and that there is a gradual decrease
of sensibility throughout from the ages of six to
nineteen. The average difference between the sexes
continued about the same up to the age of thirteen,
but after that age, while the girls remained almost
stationary, retaining their youthful sensibility, the
boys progressively lost sensibility.4

It would thus appear that we are justified on the

'Psych. Rev., 1896 and i8q8.

3 Am. Jour. Psych., April 1890. )

3 E. J. Swift, “ Sensibility to Pain,” American Journal
of Psychology, April igoo. ) .

4 Gilbert, "University of lowa Studies in Psychology,
i8qz, p. u.
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whole, so far as exact measurements can be trusted,
in _concluding that women are more sensitive to
pain than men. The matter is not altogether
simple. As is remarked by Helen Thompson, who
with a spring algometer found women more sensi-
tive to pain In the temples, it depends on the indi-
vidual’s idea of “ pain.” And as Griffing remarks,
as the result of experiments with Cattelfs pressure
algometer and with the induction coil, there is no
necessary conformity throughout the body, so that
a. high pain threshold for the hand is not necessarily
associated with a similarly high threshold for the
forehead. Moreover, sensibility to electric stimulus
IS quite independent of pressure sensibilitg.l

It would appear that, on the whole, sensibility to
pain, in its sexual variations, corresponds to the
generat tactile sensibility. It is, however, not a
very satisfactory test to carry out, nor are its results
quite easy of interpretation. On this account there
is still some difference of opinion as to whether
men or women are more sensitive to pain. In Italy,
Ottolenghi, who found generat sensibility more
acute in women, found sensibility to pain more
acute in men. He used Edelmann’s faradimeter
on the moistened back of the hand. His results
show increase of sensibility to pain up to the
twenty-fourth year, after which age women showed
three times as many cases of obtusity as men. He
admits, however, that the matter is somewhat com-
plicated by a greater “ resistance to pain ” on the
part of women, and at one school some of the girls,
In a spirit of bravado, refused to admit pain up to
the extreme limit of the faradimeter.

The question of the relative sensitiveness to pain
of men and women has usually been setttled by the
consideration of data of a more generat character.
There are numerous facts and statements tending

I H. Griffing, “ On Individual Sensibility to Pain,” Psych.
Rev., July 1896.
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to show that women are less affected by pain and
suffering than men. Professor Sergi considers that
the fact that women suffer less is shown by their
ghreater resignation, as it can scarcely be claimed
that women possess greater strength of will, and
he points out that men who nurse their relatives
rapidly lose flesh and health, while women, even
mothers, often retain their good humour and appe-
tite.l Mr. Williams, a professional tattooer, stated
to a representative of the Pall Mail Gazette,
“ Ladies have much more courage and bear pain
much better than men, though | must tell you that
tattooing, if scientifically done, is all but painless.
However, men are much mor%fid ety than women,
who keep perfectly quiet.” Bouchet, an observant
old French writer of the sixteenth century, remarks
that women endure cold better than men, and do
not need so much clothing.

Some light is perhaps thrown on the matter when
we turn to the very closely allied guestion of
disvulnerability in the two sexes. Disvulnerability
is the term first used by Professor Benedikt to
signify the quick repair of wounds and comparative
freedom from ill consequences after severe injuries.
Among the lower animals there is a high degree of
disvulnerability. Among savages it is everywhere
well marked, and is associated with a measurably
high degree of insensibility. The Zanzibaris, for
instance, have a wonderful power of repair of
wounds, and Dr. Reyburn, from an analysis of the
cases of over 400,000 negro patients treated by
the medical department of the American Bureau of
Refugees, from 1865 to 1872, found that the negro
has greater reparative power after injuries and other

1 Sergi, “ Sensibilita Femmenile,” 12Anomalo. Oct. 1891.
Sergi examined emotional rather than organie sensibility.

2 Serees, tom. i. p. 15. The real explanation of ‘this
fact, however, is that women possess a natural garment of

fat_see ante, p. 48. . . .
* T. H. Parke, Experiences in Eguatorial Ajrica, p. 435.



152 MAN AND WOMAN.

surgical operations than the white man. Among
different races there appears to be a varying degree
of resistance to pain which does not seem neces-
sarily related to the evolutionary scale of the race.
Pirogoff, the distinguished surgeon, observed that
Jews, Mussulmans, and Slavs bore pain well. Sir
William McCormac observed that the Turks exhibit
total indifference to suffering.l The cheerfulness
of children when patients has often attracted
attention.2 Malgaigne, the French surgeon, first
showed conclusively in 1842 that children from the
age of 5 to 15 bear amputation better than adults, a
result which has since been confirmed, and is now
generally recognised; we may accept Professor
Horsley’s statement that “as far as operative
measures go, there is no doubt whatever that the
nervous system of the child is less influenced by
trumatism than that of the adult.” Malgaigne also
showed that women bear amputation better than
men, a conclusion which has also been confirmed.
Legouest has united the figures of Malgaigne of
Paris, Laurie of Glasgow, Fenwick for Newcastle,
Glasgow, and Edinburgh. In a total of 1244 cases
of amputation in men there were 441 deaths, i.e.,
35.45 per cent. In a total of 284 cases of amputa-
tion in women there were 83 deaths, i.e., 29.29 per
cent.; that is to say, a considerable difference in
favour of women. According to one table, the
difference in favour of women is as much as 16.2
per cent. It may be argued that the difference is
due to the more serious character of the accidents
to which men are liable ; but the difference is marked
not only in amputations due to injuries, but also in
those occasioned by disease. It will probably be

1 McCormac, Art. “ Gunshot Wounds,” Heath’s Dictionary
of Surgery. o ) )

1 For instance, see Dr. A. B. Judson in his presidential
address to the American Orthopaedic Association at Washing-
ton in 1891 ) ) ) )

* Art. “ Amputations,” Diet. ency. des Sciences Medicalts.
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found that we here have a sexual difference which
is closely connected with the well-recognised resis-
tance to death shown not only at birth by female
infants, but in old age by the greater longevity of
women.

In a paper by Lombroso on ““La Sensibilit6 de la
Femme,” read at the International Congress of Experi-
mental Psychology (1892) in London (and published in an
abridged and translated form in the Proceedings of the
Congress, pp. 41-44), various arguments are brought for-
ward in favour of the greater sensory obtuseness of women
and their greater disvulnerability. The paper is not rich
in precise details, and is somewhat open to criticism. The
following passage may be quoted :—* Billroth experimented
on women when attempting a certain operation (excision
of the pylorus) for the first time, judging that they were
less sensitive and therefore more disvulnerable—i.e., better
able to resist pain. Carle assured me women would let
themselves be operated upon almost as though their fiesh
were an alien thing. Giordano told me that even the
pains of childbirth caused relatively little suffering to
women, in spite of their apprehensions. Dr. Martini, one
of the most distinguished dentists of Turin, has informed
me of the amazement he has felt at seeing women endure
more easily and courageously than men every kind of
dental operation. Mela, too, ha$ found that men will,
under such circumstances, faint oftener than women.
Proverbs of different peoples confirm the fact of women'’s
capability of resisting pain—e.g., ‘a woman never dies,
has seven skins, has a soul and a little soul,’” etc.” The
same arguments are more fully stated and developed in
Lombroso e Ferrero, La Donna Delinquente, 1893, pp.
58-66. See also Dr. H. CampbelFs Nervous Organisation,
etc., pp. 54-55, 118. Dr. Campbell points out how well
women bear both loss of blood and loss of sleep, and
remarks, *“ Nothing has surprised me more than the
extraordinary resignation, almost it would seem apathy,
with which many women endure physical suffering, and
face impending death.”

With regard to the statement attributed to Professor
Billroth, 1 may add that | wrote to Professor Eiselsberg,
who was then the celebrated Viennese surgeon’s chief
assistant, and he confirmed Professor Lombroso’s state-
men.t. “ Professor Billroth really thinks that for all opera-
tions of the abdomen women have more resistance, so
that operation on them gives more chance of recovery.”
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This opinion, from so high an authority, although un-
accompanied by statistics, is entitled to attention, and it
harmonises with the recorded results of amputation. The
sexual difference cannot be great, sifnce many eminent
surgeons (Sir James Paget, for example) have not observed
it; but it seems to be real. Since the first edition of this
book appeared the question has been dealt with by Marcel
Baudouin, “ La Superioritd de la Femme au point de vue
des Oporations Abdominales,” Le Progres Medical, loth
July 1897. He quotes German statistics (Arch. f. Klin.
Chir., 1895-96, pp. 484, 861) showing that in a large
number of cases of gastro-enterostomy the mortality among
men was 54 per cent., among women only 35 per cent. ;
while in a number of cases of pylorectomy it was 64.3
among men to 52.8 among women. Baudouin brings
forward in explanation of this difference a number of
possible causes, but they do not seem very convincing.

While the experimental evidence on the whole
goes to show that sensibility to pain as well as
enerat tactile sensibility is more acute in women
than in men, it must be admitted that the former
sensibility is of a more complex character than
the latter, and in its determination we encounter
elements which do not truty belong to the region of
sensibility proper. According to some observers,
as we have seen, it appears that even if women feel
pain sooner, they have a greater resistance to pain
than men, and are less affected by it. It is possible
that, notwithstandnig their greater nervous irrita-
bility in most respects, women are really better able
than men to resist pain and discomfort.  The social
life of woman, her subordination to parents and
husband and children, the duty of submission and
concealment imposed upon her, have all tended to
foster tolerance of pain. It is reasonable to suppose
that women would not have so generally fallen into
this role unless there were some organie basis which
made it more natural and less arduous than it would
be in man. We shall approach this problem from
another point of view when we come to consider the
affectibility of women.
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SMELL.

Sexual differences in keenness of smell were first
accuratel{ measured by Professors E. H. S. Bailey
and E. L. Nichols. In the Proceedings of the
Kansas Academy of Sciences for 1884 there is a
paper by Mr. Bailey showing that with regard to
many common odours delicacy of perception Is much
more marked among men than among women. |
have not been able to see this paper; but in Nature,
25th November 1886, there is a letter from Pro-
fessors Nichols and Bailey, briefly summarising
their methods and results. They made use of the
following substances:—gl) Oil of cloves, (2) nitrite
of amyl, (3) extract of garlic, (4t) bromine, (5)
cyanide of potassium. A series of solutions was
prepared, of which each member was half the
strength of the preceding one. They were extended
in successive dilutions till it was impossible to
detect the substances by their odours. The bottles
were then P]Iaced at random for the subject to
classify by the sense of smell. In the first series of
experiments there were 17 males and 17 females.
The results may be expressed in the following
table, which gives the amount of each substance
detected—

. Nitrite . - .
Oil of cloves. Garlic. Bromine. Cyanide.
Average " parrin . OFAmyl Ep 1in yl in

of males. gg 918 of water. 78'3'5?70. 57.927-  49.254- 109,140

Average l'in iin L in Lin iin
fen?;les. ofSSQg?gr. 3H330 43900 16244 9,002

A second series of experiments was subsea‘uen_tly
made on 27 males and 21 females, with the following
results—
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Prussic Acid

Average i Oil of lemon.  Oil of wintergreen.
of males, | Partin 112000 %5000, 1 in 600,000.
Average iin iin iin

of 18,000 116,000. 311,000.
females. of water.

Three of the male observers were able to detect
one part of prussic acid in about 2,000,000 parts
of water—two of these- persons, however, were
engaged in occupations favouring the cultivation
of this sense—when the most careful chemical tests
failed to reveal the acid. On the other hand, some
of both sexes could not detect prussic acid even in
solutions of overpowering strength. “ Our average
shows,” the investigators conclude, “ that the sense
of smell is much more delicate in the case of mate
than of female observers.”

From an interesting letter (i4th September 1892) from
Professor Nichols (then of Cornell University), in reply to
various queries which | addressed to him, | quote the
following passage :—* It should be said, in considering
our work, that neither Professor Bailey nor | were in
any degree experts in the physiology of the senses. His
interest in the matter lay in its bearings upon chemistry,
ming in its relation to physics. The points of sexual
difference met with were not looked for in planning our
experiments. They were, almost without exception, just
the opposite of our preconceived notions concerning such
differences. The number of indiyiduals tested was prob-
ably insufficient to enable one to draw very broad
conclusions. We deemed the differences worthy of record,
however, to be given such weight as their limited character
would f'ustrfy. As to the class of indiyiduals tested : they
were almost entirely students of the University of Kansas,
a co-educational institution of fair grade, which at that
time contained nearly equal numbers of young men and
women. Ages chiefly 17 to 25 years. The only distinction
which one could draw, other than sexual, was that which
arises from the fact that boys, in an institution offering a
considerable choice of studies, select the sciences rather
than letters, gaining thereby some training of the special
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senses. The few cases in which we deemed it certain that
training entered, were those of students of pharmacy who
had been given much practice in the recognition of drugs,
etc., by use of the unaided senses, touch, taste, smell,
etc. We did not think mate observers perceptibly affected
by indulgence in tobacco or alcohol. The use of either
was the exception, and attempts to take account of the
influence of such habits by averaging smokers and non-
s;]nokers, etc., seemed to show no effect. To sum up
then \—

“ The class dealt with was in one way a special one
(college students).

*“ There was no attempt to select within that class; nor
to exclude smokers, etc.

““The experiments were not conducted with a view to
Sexual differences.

“ The mate and female observers were not the same in
the various experiments, although the groups tested had
many members in common.”

Dr. Ottolenghi, in the Laboratory of Forensic
Medicire of Turin University, made a series of
observations on 30 normal men and 20 normal
women (of the middle and lower classes), none of
whom took tobacco or presented any disorder of the
nasal passages; at the same time he experimented
on 80 criminal men and women. He constructed a
kind of osmometer with twelve aqueous solutions
of essence of clove, ranging in strength from ~o6 ;
in other respects he followed the methods of
Nichols and Bailey. Essence of clove was
selected as being a very odorous substance, very
fractionable, and well known. He found that
olfactory acuteness was slightly less in women
than in men.l Ottolenghi’s conclusions have been
criticised by Garbini, who remarks that they are
scarcely supported by Ottolenghi’s own figures.
Garbini has himself studied the evolution of the
sense of smell in 400 young children, and finds
that olfactory sensibility is both greater and more

[ “ L’Olfatto nei Criminali,” Archivio di Psiehiatria,
1888, vol. ix. Fasc, 5.
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precocious in girls than in boys.I This difference
is, however, on the average very smali, and it
decreases with age, so that at the age of six boys
and qirls are practically egual. As Binet has
remarked in criticism of Garbini’s conclusions, we
cannot regard them as proving that women are
superior to men in olfactory acuteness; they may
be merely due to the greater precocity of girls. It
must be added that Di Mattei, among children
between the ages of four and twelve, is in agree-
ment with Garbini in finding that the sense of
smell is superior in girls. The results reached by
Toulouse and Vaschide point in the same direction,
as also do those of Helen Thompson in Chicago,
experimenting with violet water and oil of cloves,
but the superior sensitiveness of women was less
marked than as regards taste.

‘Marro also, who has investigated this question
with some care on a large number of children and
young people in the North of Italy, using Zwaarde-
maker’s olfactometer, finds that the sense of smell is
generally more acute in women, and more so after
puberty than before. He considers that this sense
Is developed in association with the sexual activities
of women, and that its development at puberty is
connected with a relatively decreased acuteness in
the other senses. _ _

So far as it goes, the evidence furnished by
experiment is not at present very elear. Cases of
excessively acute keenness of smell certainly occur
not very rarely in women, perhaps much more
freguently than in men, but they usu_al_l?( occur
in young hysterical women. The possibility that
women are not very sensitive to odours is often
suggested to men by the perfumes of oppressive
strength  which women freguently used It is

1 Garbini, Arch. per I’Antrop., 1896, Fasc. 3.
3 Marro, La Puberte, p. 59.

*1 do not wish to imply that the love of strong perfumes
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interesting to note that the abuse of perfumes by
women is not confined to modern times. In the
Pcedagogus, that delightful manuat for the use of
semi-pagan Christians, | remark that St. Clement
of Alexandria supplies an indication that in his
day masculine nostrils seemed more sensitive than
feminine. In permitting a limited use of Ferfumes,
he says—“ Let a few unguents be selected by
women, such as will not be overpowering to a
husband.”! A love of strong perfumes must not,
however, be held necessarily to imply a defective
sensitiveness to them.

TASTE.

Men have a monopoly of the higher walks of
culinary art, women are not employed in such
occupations as tea-tasting, which require specially
delicate discrimination; they are rarely good con-
noisseurs of wine; and while gourmandes are
common, the more refined expression gourmet does
not even possess a feminine form. On these
grounds it has sometimes been asserted that the
sense of taste in women, like the sense of smell, is
not so highly developed as in men. This con-
clusion has not, however, been justified by accurate
investigation.

The sexual differences in the sense of taste, like
those in the sense of smell, seem to have been first
accurately measured by Professors Bailey and
Nichols.2 They made a series of strong solutions

is itself proof of deficient sensitiveness with regard to smell.
It must also be remembered that the use of perfumes has
often been inculcated in women as a method of covering more
natural odours. )

[ Bd. ii., chap. 8, *“ On the Uses of Ointments and
Crowns.”

2“ On the Delicacy of the Sense of Taste,” by Dr. E. H. S.
Bailey and Dr. E. T.. Nichols. A brief abstract of the paper
is given in the Proceedinos of the American Association for
the Advancement of Science for 1887. The paper is printed
jn fuli in Science, 1888, p. 145.
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for the different classes of sapid substances: for
bitter, guinine was selected (i part in 10,000 parts
of water‘z; for sweet, cane-sugar (1 part in 10 of
water); for acid, sulphuric acid (1 in 100); for
alkaline, sodium bicarbonate (1 in 10); for saline,
common salt (1 in 100). By successive dilutions
each of these solutions became the strongest of a
series of solutions, each member of which was one-
half the strength of the preceding one. The bottles
containing the solutions were then placed without
regard to order, and the person experimented upon
was reguested to tastd them and separate them into
their proper groups. In each series the last solution
was so dilute as to be unrecognisable. The persons
examined numbered 128, of whom 82 were mate and
46 female; the experimenters’ average results are
expressed in the following generat table—

Mate Observers f_ Female Observers
Detected. 1 Detected.
Quinine One part in 302,000 One part in 456,000
Sugar s » ) 688 R 204
Acid i » MW 2, w » 3,280
Alkali top 98 it w 126
Salt W on e 2,240 ) » 1,980

From these results the experimenters concluded
that the sense of taste is more delicate in women
than in men. This is true in the case of all sub-
stances excepting salt. ““As we had found a
similar difference,” the writers remark, “in an
earlier and independent set of experiments, which
a?reed in every essential particular with the results
of the present test, we do not regard it as an
accidental difference, or as likely to disappear in
more extended investigations.” They noted that
wide individual differences presented themselves (as
much as in the ratio of one to three), and that these
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variations were not explicable as results of educa-
tion, men with great experience in handling drugs
being surpassed by women without any such
training. In a few cases the ability to detect a
dilute sweet was accompanied by an inability to
detect a dilute bitter.!

Shortly afterwards the question was independ-
ently taken up and mvestl%ated with great care by
Dr. Ottolenghi at Turin. He experimented on
190 persons, i.e., 60 mate congenital criminals, 20
mate occasional criminals, 20 normal males of the
lowest social class, 50 students and professional
men, 20 criminal women, and 20 normal women;
all were heatthy and of robust constitution, the
greater part between the ages of 20 and 50. He
experimented with bitter, sweet, and salt sensations.
For the first he selected sulphate of strychnine, and
found that 12 per cent, of his normal persons
perceived one part in 800,000; setting out from this
strength he made eleven graduated solutions, the
strongest being [ part in 50,000; as a sweet sub-
stance, in place of sugar, which is not very divisible,
he used saccharine, making eleren gradations
between 1 in 100,000 parts gwhlch could be tasted
b%/ 25 per cent, of the normal men and 45 per cent,
of the normal women) and ! in 10,000; the eleven
common salt solutions ranged from ! to 500 to 3
in 100. Numerous precautions were taken: the
mouth was well rinsed with lukewarm water; each
experiment was repeated, and control experiments
with distilled water were made to avoid the disturb-

| Subseguently Dr. Bailey tested the sense of taste
among Indians in a similar way; he finds that the order of
delicacy is about the same as in white persons, but that the
ability to detect dilute solutions is less among the Indians.
The sexual differences found were the same as among the
whites; males had a more delicate sense for salt, whiie in
other respects the females possessed a more delicate organ.
(Kansas Uni.versi.ty Quarterly, 1803.) ) )

21l Gusto nei” Criminali” in_Rapporto coi Normali,”
Archivin di Psichiatria. vol. x.. Fasc. lii.-iv., pp. 332-638.
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ing influence of expectation and subjective sensa-
tions; the solutions were kept at the temperature of
the air. In making the test the solution was
sauirted on to the tongue from a pipette, and care
was taken that the amount (half a c. cm.) should
always be the same. Ottolenghi presents his results
in a table which divides the subjects into three
groups (indicating delicate, middling, and obtuse
sensations) under each head of “ bitter,” * sweet,”
and “salt  the table is so arranged that it also
presents the percentage of individuals in relation to
each solution. Speaking generally, the criminals,
mor?_ especially the mate criminals, showed a very
smali proportion of persons with delicate sense of
taste; the professional men showed keen sense of
taste; in regard to bitter, for example, there were
54 per cent, professional men in the class show-
ing delicate perception, as against 15 per cent,
congenital criminals. The males of low social
class came midway between professional men
and criminals, but nearer to the criminals. The
criminal women may be said to rank with the men
of low social class, while the normal women on the
whole rank with the professional men. Thus 50
per cent, normal women belong to the refined class
as regards bitter, against 54 per cent, professional
men; while 10 per cent, belong to the obtuse class,
against 14 per cent, professional men. The weakest
bitter solution was, however, only perceived by (4
professional men. Eighty per cent, of the norma
women belonged to the refined class as regards
sweet, as against 70 per cent, professional men; the
weakest solution being perceived by 45 per cent,
women to only 25 per cent, professional men ; while
only 10 per cent, belonged to the obtuse class
as against 14 per cent, of the professional men.
Ninety per cent, of the normal women possessed
refined taste as regards salt, against 80 per cent, of
the professional men, the difference in favour of
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women being marked in the case of the weakest salt
solution (90 per cent, of the women to 40 per cent,
of the professional men); this result is in curious
contrast, it is worth while to note, to the exceptional
delicacy as regards salt possessed by the men
investigated by Bailey and Nichols.

Ottolenghi considers that his results show that
men and women possess nearly equal acuteness as
regards all three tastes, but he believes that if other
conditions were equal, and mate habits of smoking
and drinking were taken into account, it would be
found that men possess a more delicate sense of
taste. It is elear, however, that an examination of
Ottolenghi’s carefully made and clearly reported
results does not justify this conclusion. No
evidence is brought forward to show that alcohol
and tobacco—as used temperately by average
students and professional men—produces any
degeneration of the gustatory apparatus, while
the observations of Bailey and Nichols bring no
support to this view. Moreover, the influence of
social class, as shown by Ottolenghi’s males, is so
evident and so marked that it is obvious we ought
to know to what social class his “ normal women ”
belonged. If they belonged to the same class as
the students and C5)rofessional men, then the
evidence as presented by Ottolenghi simply shows
that men and women are equal in this respect. It
iIs much more probable, however, that the women
chiefly belonged to a much lower social class and
were more nearly comparable to the males of very
low social class.l If so, Ottolenghi’s results may
be said to support those of Nichols and Bailey.

Di Mattel investigated gustatory acuteness
among Italian school children, but his results are

| This seems to be indicated in Dr. Ottolenghi’s remark—
interesting also from another point of view—that among the
normal women were some who were “ given to vices and
debauchery,” and that these showed a percentage of obtuse-
ness at least as great as that shown by the criminal women.
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not decisive. He found that girls are more sensi-
tive to sweet sensations, and boys to bitter, while
the sexes are equal as regards salt solutions.l In
Russia, Den found that, both among the educated
and the uneducated, women have a more delicate
sense of taste than men. In Paris Toulouse has
also found gustatory sensation more acute in
women, except as regards salt solutions, for which
(like Nichols and Bailey) he found that men are
apparently more sensitive. Using the Toulouse-
Vaschide gustatory aesthesiometer, Vaschide in-
vestigated the perceptible minimum of gustatory
sensations in 28 men and 30 women. The average
solutions detected were

Men. Women.
Salt . 2 per 1000 i per 1000
Sweet . 6 per 1000 7 per 1000
Bitter .5 per 100,000 8 per 100,000
Acid . 8 per 10,000 7 per 10,000

In regard to definite perception men showed a
slight superiority, except as regards acids, with
which women showed superiority. Vaschide con-
cludes that for salts the sensibility of men is greater
than that of women in a marked degree and in a less
degree for bitters, but that as regards sweets and
acids there is little sexual difference. In the recog-
nition of taste-odours, women are superior. Of ten
taste-odours men recognise on the average 6.42,
women 7.46.2

In the United States Helen Thompson found that
women perceive tastes more guickly than men, but
that men discriminate them more accurately. She
observes that such power of discrimination is by
no means necessarily associated, as is commonly

!l Arch. di Psich., 1901, Fasc, 3.

3 Vaschide, Art. “ Gout” (a verv comprehensive study).
Richet’s Dictionnaire de Physiologie, vol. vii., 1907.
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supposed, with quick sensory perception, but may
be connected with a more obtuse perception.

HEARING.

Deafness (which is usually due to inflammation
of the middle ear) is, in the opinion of nearly all
authorities, decidedly more common in men than
in _women. Politzer, Troeltsch, Urbantschitsch,
Wilde, Duncanson, etc., all agree on this point;
Marc d’Espine found 97 deaf men to 67 deaf
women; Zaufat found 698 men to 451 women.!
Among children the sexual differences are slight.
It is probable, however, that the real sexual differ-
ence 1s smali, though real. Thus the Report on the
Deaf issued by the United States Bureau of the
census in 1906 showed that in the United States
among the deaf the proportion of males is 52.5 per
cent, while among the generat population males are
51.1 per cent.; among those born deaf the propor-
tion of males was 53 per cent.

While, however, the greater tendency of men to
marked pathological disturbances of hearing seems
fairly certain, 1 am not acguainted with many
extended and reliable series of observations bearin
on sexual differences in sensitiveness to soun
during health. Dr. Roncoroni has examined 20
healthy men and 15 healthy women from this point
of view, and finds the advantage in keenness on the
side of the men; 12 of the men possessed a delicate
sense of hearing as against 7 of the women.
Among the insane he found hearing nearly equal
in men and women. Professor Jastrow published
a brief note concerning an attempt to determine
from what height a shot weighing 10 mgmm. must
be dropped upon a glass pigte so that the sound

1 See Gell¢, Precis des Maladies de 1’Oreille, 1885, pp. 571,
572 ; also Weil, “ Untersuch. d. Ohren u. d. Gehors v. 51305
Schulkindern,” Zeitschrift f. Ohrenh., vol. xi. p. 106.

* Archivio di Psichiatria, 1892, Fasc. i. pp. 108, 109.
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might be heard by the subject at a distance of 25
feet. It was impossible to secure absolute and
constant quiet, but the hearing of the women was
decidedly morg acute than that of the men, the
results being 17 and 35 mm. respectiyely.l On the
other hand, again, Mabel Nelson, experimenting
with the electric tuning fork on 20 men and
20 women, students of California University,
in a room SEeually constructed to exclude noise,
found that the men could hear at a considerably
farther distance than the women, only one woman
excelling the average man, and the poorer ear of
the men being much keener than the better ear of
the women.?

Thus these observations, so far as they go, lead
to distinctly opposite results.

In regard to range of audible sensation, Mr.
Galton, using his whistle at the Anthropometric
Laboratory at South Kensington, found that 18
per cent, males could hear the shrillest test-note
as against only 11 per cent, females, and that
34 per cent, males heard the next shrillest test-note
as against 28 per cent, of the females. This result
harmonises with what we know of sight. It
should be added, however, that Briiner, using
the Edelmann type of Galton whistle, found that
women have a greater range of hearing than men.}

It is worthy of note that pianoforte tuners are
usually men. ~ | am not aware whether this is owin
to the inability of women to rival men in this field.
It may, however, be remarked that among young
children (under six) in Westfield, Massachusetts,
Monroe found that ability to learn and sing the
scale is much more marked in girls than in boys

1 * Studies, etc.,” Amer. Journal Psych., April 1892,
pp. 422, 423, _ .

42N8521be| L. Nelson, Psychological Reuiew, Sept. 1905,
p.

I'F.” G. Briiner, Psychological Bulletin, 15 June 1905,
p. 203.
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(58 per cent, girls against only 34 per cent, boys?,
while interest in musie was much greater in girls
than in boys, and increased with age, while that of
boys diminished with age.!

SIGHT.

Blindness in England (according to the census
of 1911) is much more common among males than
among females at all ages up to 75 ; the preponder-
ance of women after this age is due simply to the
greater longevity of women. The excess of males
IS most marked at the WOI’_kIn_?_ period of life and
is merely due to greater liability to occupational
accidents. It does not seem to be true, however,
that minor defects of sight are more common in
men. Thus Mr. R. Brudenell Carter has analysed
his notes of 10,000 cases of disease or disturbance
of the eyes in his own private practice, and finds
4621 males to 5379 females; this is over 600 more
females than there would have been had his patients
been in exact ratio to the generat ﬁopulatlon. In
classifying his cases according to the shape of the
eyeball, he finds :—

Males. Females. Total.

Emmetropiaor normaleye-sight . 2,123 2,318 4,441
Short-sight or myopia, including

simple and compound myopic

astigmatism (or irregularity of

eye-ball)........ccooivnnnnn, . 1,464 1,684 3,148
Long-sight or hypermetropia,

inc udln% simple and com-

Yy

pound permetropic astig-
mMatiSM........ccceiiiiiiiins 995 1,328 2,323
Mixed astigmatism 39 49 88
Totals - - - - 4,621 5,379 10,000

I W. S. Monroe, “ Tone Perception and Musie Interest of
Young Children,” Pedagogical Seminary, March 1903.
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Therefore among Mr. Carter’s patients, belonging
to the well-to-do classes, there has been, even when
the sexual ratio in the generat population is taken
into account, a distinct preponderance of women
and girls. The preponderance is not to be ex-
plained, Mr. Carter points out, by special pro-
chwg/ on the part of women to any single form of
eye-disease. He is “ inclined to refer it to the
greater sensitiveness of the fernale sex, to the mor
sedulous employment of their eyes over a variety 0
sedentary occupations, and to their weaker muscles,
which are less able, as a rule, than those of men
to maintain prolonged efforts of accommodation or
of conyergence.”l Mr. Carter’s cases are fairly
chosen, and sufficiently large in number to be
reliable. We may accept them as showing that
vision is in all directions more freguently defective
in women than in men.

A number of investigations have been made in
schools in various countries, more especially in the
United States, Germany, and Sweden, with the
special object of determining the prevalence of eye-
efect amon? school children, and the more exten-
sive and reliable of these investigations show a
preponderance of the short-sighted among Qgirls
which is much more marked than among Mr.
Carter’'s patients. Thus among% n,000 boys in
Sweden, Professor Axel Key found that short-
sightedness ranges from 6 per cent, at the age of
ii to 37.3 per cent, at the age of 19. But among
3000 Swedish girls he found that short-sightedness
ranged from 21.4 per cent, at the age of 10 to 50
per cent, and over at the age 20.1

In America Dr. West examined the sight of
793 boys and 602 girls in the public schools of

1 “ An Analysis of Ten Thousand Cases of Disease or Dis-
tZL(J?rbl%gge of the Eyes, seen in Private Practice,” Lancet, Oct.
2 Die Pubertdtsentwiclzelung, etc., pp. 30, 61.
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Worcester, Mass., using Snellen’s test-types for the
younger children, the Galton eye-test tor those in
the higher grades. In all the nine grades, except
the first, which included the youngest children, it
was found that the percentage of defective eyes was
dlstlnctlg greater among the girls, the ditference
usually being over 10 per cent.; but among boys the
defect seemed to be more serious in a larger number
of cases.l Dr. F. Warner’s observations, based on
an examination of 60,000 school children, also
showed that serious eye defects are more common
in boys.2

In 1902 eight oculists were temporarily appointed
to examine the eyesight of the children in London
Board Schools (14,000 boys and 13,000 girls). The
report of the medical officer to the London School
Board,. Dr. James Kerr, shows that among these
children, who were between the ages of eight and
twelve, the percentage with defective vision was at
every a% decidedly greater in the girls than in the
boys. hen the children were divided into two
groups—precocious (younger than the average
age in their standard% and retarded (older than
the average)—the sexual difference was still in-
variably maintained, though the retarded group
showed more defective vision than the precocious

group.3 o o )
Wﬁen_we turn to more special investigations into
the relative keenness of sight of men and women,
the data at hand are found to be very limited. The
examination at Bath of members of the British
Association, by means of Galton’s test, revealed
little sexual difference; the men had rather better
sight with the right eye, the women rather better
sight with the left. At his Health Exhibition
Laboratory Galton found that men are generally
I American Journal of Psychology, Aug. 1892, pp. 595-599.
March 1893, PP

a Brit. Med. Jour., 25th March
'Ibid., 14A March 1903, p. 615.
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slightly superior to women in keenness of vision.
Jacobs and Spielmann found that the English
ewess is decidedly superior to the English Jew in
keenness of sight, both in the average and in the
maximum and minimum ; they are in this test above
both the mate and female as tested at the Health
Exhibition by Galton.!

Professor Jastrow has made some careful and
interesting experiments on a smali number of mate
and female students of Wisconsin University.1
There were 31 men whose average age was 22
years, and 22 women whose average age was 21
years; the majority were born in Wisconsin, and
three-fourths of their parents were of American
birth, mostly merchants, professional men, and
farmers; nearly all the students were in good health,
although some of them were troubled with head-
aches. The printed ﬁage was first placed beyond
the subject’s vision, then gradually moved towards
him until he could just read it. The distance at
which the page could be read with maximum strain
was found to be slightlg greater in the men, but the
difference was too slight to be of any significance,
the nearest point at which the type could be read
was also almost identical. The smallest type was
then ascertained which was visible at 25 feet; this
was found to be (in dioptrics) 9.4 for the men, 6.7
for the women. Acuteness of vision was tested in
several ways: it was found that a series of lines
I mm. wide and separated by spaces of I mm. could
be distinctly discerned at a distance of 117 inches by
the men, of 97 inches by the women; a similar
determination with a checkerboard pattern, both
black and white sguares being 4 mm. sguare, gave
121 inches for the men, 124 inches for the women;
and it was found that irregularly arranged dots

1 * Comparative Anthropometry of English Jews,” Journa.l
Anth. Institute, August 1889.

2 * Studies, etc.,” Amer. Journal Psych., April 1892.
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could also be counted at about the same distance by
both men and women, although when the dots
became rather numerous the men had a sligbht
advantage. The strength of vision was tested by
noting the smallest size of letter readable at 25
feet through one and through two thicknesses of
common cheesecloth; the result in dioptrics was,
through one thickness, 24.7 for the men and 19.0
for the women; through two thicknesses 45.0 for
the men, 42.0 for women. Helen Thompson at
Chicago, however, found, on the whole, that, while
women were better than men in colour vision, men
were rather better in brightness vision and more
sensitive to light.

Taking the evidence as a whole, we may conclude
that in most, if not all, civilised countries women
are more liable to the slight disturbances of eye-
sight, due to defective accommodation, which are
peculiarly associated with civilisation jl| while men
are probably more liable to serious eye-defects.
If, however, we take men and women belong-
ing to the healthiest classes of the community
and test the strength and acuteness of their
vision, there is found to be no marked sexual
difference. _

Such a result is in accordance with what we
know concerning the visual acuity of savages. At
present our knowledge is imperfect, but so far as it
oes it tends to show that “in a state of natur
there is no marked sexual difference in visua
acuity.”1

I Animals furnish a confirmation of the association of eye-
defects with ciyilised conditions. Motais, in a contri-
bution to the Paris Academy of Medicine, stated that havin
examined the eyes of wild beasts, captured after they ha
reached adult age, he found them normal; those captured
earrl:te%l and still more those born in captivity, were short-
sighted.

gZ_W. H. R. Rivers, in Ref>orts of the Cambridge Anthrof>o-
logical Exf>edition to Torres Straits, vol. ii. part i. p. 28.



172 MAN AND WOMAN.

Colour-perception and Colour-blindness.—New-
ton was able to make out seven colours in the
spectrum. Those who possess this power can see
a dark blue band between blue and violet, and they
also see a broader orange band than ordinary
people; the?/ are always very fond of colour.
Green has found only three persons who saw the
seven colours (and considers they are about ! in
2000 or 3000 individuals); they were all males.!
Professor Nichols has made some interesting ex-
periments as to sexual differences in the sensitive-
ness of the eye to faint colourd The pigments
selected were red lead, chromate of lead, chromie
oxide, and ultramarine blue. Each of these pi_gL-
ments was mixed in a carefully graduated way wit
white magnesium carbonate, so that a series of
coloured powders was formed of which the pure
pigment formed the first, while the succeeding
number were of less and less saturated hue, and
finally could not be distinguished from white.
These were put into smali glass phials. The four
sets of bottles (labelled by means of marks)—thus
containing mixtures of red and white, yellow and
white, green and white, blue and white—were then
mingled indiscriminately, and the observer was
reguested to arrange them according to hue and
degree of colour-saturation. The individuals ex-
amined were 54 in number (31 males and 23
females), mostly between the ages of fifteen and
thirty. Five were more or less colour-blind, but
this defect was not found to injure in a marked
WaY their ability to classify the colours. In the
following table the figures indicate the amount of
colouring matter present in 100,000,000 volumes of
white in the most dilute mixture which can be

1 Colour-Blindness, p. 103.

3 On the Sensitiveness of the Eye to Colours of a Low
Degree of Saturation,” by E. L. Nichols, Ph.D., American
Journal oj Science, vol. xxx., 1885, pp. 37-41-
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distinguished from a pure white by the average
observer—

Red Lead. %?rt)g%t.e %‘;ﬁj"g_ie Ultramarine.
Average for males 5.9 17-3 817-7 1485
- , females 598 332 913-6 108.1

“ As will be seen from the above table the average
mate observer is measurabIY more sensitive to
red, yellow, and green, while the female shows
superiority in the blue alone.” The light reflected
by pigments, as Professor Nichols points out, is
not monochromatic, so that these results cannojt be
held to show us accurately the relation of the eye
to the pure spectrum.

The individual variations were very great: 8 persons (5
males and 3 females) could distinguish yellow in a mixture
of 3 parts in 100,000,000; while 2 (both females) could
only detect it in a mixture containing 190 parts to
100,000,000. The lack of delicacy with respect to green
was a generat trait, possibly, remarks Professor Nichols,
traceable to familiarity with foliage.

In arranging the phials in order in the series, women
on the average were superior to men, though the two
nearest approaches to complete accuracy were both men.
In the following table 100 would indicate complete
accuracy :—

Red Lead. Chromate of Lead. = Chromie Oxide. Ultramarine.

Mate 86.86 87.16 92.81
Female. 90.81 93-24 98.28

[oel ]
N
O~
Now

Helen Thompson, at Chicago University, using sguares
of coloured paper, found that women could recognise
colours at a greater distance than men, men’s record
being better only in regard to yellow. Mabel Nelson at
California University, using a more precise method (a
glass spectrophotometer illuminated by a Welsbach
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burner) reached entirely opposed results, and she con-
siders that Miss Thompson’s men were abnormally weak
in colour perception. She found that women are in
generat less keen in the perception of colour, yellow and
violet being the only colours in which they seem to excel,
and in these only with one eye; in the recognition of
blue men were clearly superior.

It would be interesting to consider whether special
delicacy in discrimination of a colour is accompanied by
special preference for that colour, or the reverse. Winch
in a detailed study among London school children (Brit.
Jour. Psychology, Dec. 1909) found that both boys and
girls put blue first as their favourite colour, red usually
coming second; the boys at the outset tend to put red
rather higher than the girls, but with age there is a
decreasing love of red. The youngest boys of all preferred
red and yellow, the youngest girls, red and blue. With
age there was a decreasing love of yellow and an increas-
ing love of green, specially marked in the girls among
whom in the end green has second place. It was also noted
that love of green was most marked in schools of higher
social class. Bames found in California that more girls
select red, more boys blue, and remarks, “ this would indi-
cate that girls are more mature than boys on an average ”
(Pedagogical Seminary, March 1893). There seems little
doubt that in America red is most often the favourite
colour selected by women, blue by men. Thus Jastrow
found at Chicago that, among 4500 adults, of every 30
men, 10 voted for blue and 3 for red; while of every 30
women, 5 voted for red and 4 for blue. Wissler obtained
somewhat similar results among students in New York,
but at Wellesley College blue was preferred to red.
There is a much greater range in women’s preference
for colour, and they prefer green (which Aars in Germany
found a favourite colour among young girls) much oftener
than men. Lobsien at Kiet among nearly 300 schoolgirls
aged 8 to 14, whom he investigated with much elaboration
(Lobsien, * Ueber Farbenkenntnis bei Schulkindem,” Zt.
f. Psych, und Phys. der Sinnesorgane, 1904, heft 1), found
that red is at all ages the easiest colour to recognise and
name, blue (except occasionally for the younger children)
proving equally easy, orange, violet and indigo coming
last. A majority of the girls preferred red to blue at all
ages, the eldest girls (13-14) alone excepted; among these
only 38 preferred red to 42 for blue. This is opposed to the
conclusion reached by Bames, and would indicate that
the preference for red over blue is an infantile character-
isticc. There is also on the whole a progressive tendency
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to prefer green to red, much more pronounced, however,
at 10-12 than at 13-14- There is at the same time no
progressive preference for red over yellow. Yellow is always
much preferred to orange, as also is red. The influence
of puberty on colour preference cannot be clearly detected
in Lobsien's data. Among the Slavs (Russians, Servians,
Bulgarians), Prince Wiazemsky found (Buli. Soc. d’Anth.,
1909, p. 278) that boys like red, girls blue. They all tend
to like green and dislike yellow. (See also H. Ellis, “ The
I;S%/gr)]o ogy of Red,” Pop. Sci. Monthly, Aug. and Sept.

These observations, so far as they go, tend to
show, as also the observations on eye-sight also
seem to show, that in range of sensation women
are inferior to men, but that within the limits of
ordinary range common to both sexes women have
perhaps slightly greater power of discrimination.

The experiments of Nichols and Bailey were
made on a very smali number of subjects, so that
the?/ cannot be regarded as decisive. Garbini in
Italy made a very elaborate and careful study of
the evolution of the colour sense in 600 children,
taking note of sexual differences. He adopted two
methods, one in which the child had to match the
colours, and another in which he had to name
them. By the first, or mute method, boys were a
little superior in the third year, they were equal
with girls in the fifth, and in the sixth year the
girls were decidedly superior. By the second or
verbal method, the girls were markedly superior in
the fifth and sixth years; older children were not
investigated. Girls were found more precocious
than boys.!

In America Gilbert tested the colour discrimina-
tion of a large number of New Haven school
children between the ages of six and seventeen.
His examination was confined to one colour, and the
test consisted of ten shades of red closely graded;

* Garbini, “ Evoluzione del Senso cromatico nella infanzia,”
Arch. per I’Antrop., 1894, Fasc. 1
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the child was given the lightest shade from one set
and told to pick out all those shades that were like
it from another set. The advantage was slightly
in favour of the girls, but the curves for the two
sexes cross and recross very freguently. The boys
are ahead at six, but at seventeen, when the curves
end, the girls take the lead. A generat averaﬁe
for all ages gives a very smali advantage for the
girls. But they have an additional advantage
In that only 18.7 per cent, of them failed to discrim-
inate at all, while 22.3 of the boys failed in so
doing.l The girls, ﬁrobably from greater famil-
larity with the matching of colours, had a slight
advantage in this test, which was of too limited a
character to be quite conclusive.

When we turn to the sexual difference in regard
to colour-blindness, a subject which has been very
fully investigated, there is no doubt whatever about
the results. Men are much more frequently colour-
blind than women. The committee on colour-
blindness of the Ophthalmological Society found
that among males generally (i.e., out of 14,846
individuals) the percentage of pronounced cases of
colour-blindness was 3.5, the average percentage
beln? 4.16. They found that colour-blindness was
nearly always much slighter in females than in
males, and even then only existed in 0.4 per cent.3
T. H. Bickerton finds the percentage 0.16. There-
fore while colour-blindness exists in afoout 30 or 40

er thousand males of the generat population of
uropean countries it is found in only 1 to 4 per
thousand females, being thus at least ten times
more frequent in men than in women. One woman
to ten men is the proportion found by Favre in
France.3 It may be added that Edridge Green, who

1J- A.18E)34ilbert, Studies from the Yale Psych. Lah., vol. ii.,

3 Repor't of tbe Committee on Colour-Rlindness of the
Ophthalmological Society,” Trans. O-fhthal. Soc., 1881
3 Communication to the Academie des Sciences in 1878,
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considers the usual tests defective, finds that 6 per
cent, men are definitely colour-blind and 25 per
cent, colour-weak (generall , i.e., trichromic,
seeing red, green, and violet). He finds only 12
per cent, women colour-weak.!

There are certain variations in the incidence
of colour-blindness, among classes of the popu-
lation and among races, which are of interest,
and ma?{ ossibly bear on the significance of
colour-blindness. Among the professional classes
(medical students, etc.) the Ophthalmological
Society’s Committee found the proportion to be
2.5 per cent.; among Eton bRXS 2.46 per cent.;
among the boys and masters at Marlborough School
(according to the Anthropological Committee of the
British Association) it is 2.5 per cent. On the other
hand, among the police and in schools of the same
social rank the Ophthalmological Society’s Com-
mittee found pronounced cases in the proportion of
3.7 per cent., and in middle-class schools, 3.5. In
Ireland the sons of labourers are twice as liable
to colour-blindness as the boys of the wealthier
classes. A comparison of urban and rural popula-
tions, so far as it shows anything, points to colour-
blindness being more common in the country.
Jews and Quakers are more sublject to colour-
blindness than the ordinary population. Among
(730) females of Jewish extraction, 3.1 per cent,
were affected; among females belonging to the
Society of Friends, 5.5; they were, however, slight
cases. It was the same among the males; among
949 of Jewish extraction 4.9 were affected; among
(491) Quakers, 5.9. It must be noted that the Jews
were on the whole of poorer condition of life than
the average, and their defects were of pronounced
character; the Friends belonged to the middle class,
and their defects, chiefly confined to the paler

I Proc. Roy. Sec., B. vol. 86, 1913.
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shades, were slight; the wealthy Friends were less
colour-blind than the poor, though still, among
males, exceedln(}; the ayerage.l Jacobs and Spiel-
mann found no fewer than 12.7 per cent, of London
Jews to be colour-blind; it must be added that while
in the East End the proportion was as high as
14.8 per cent., in the West End it was only 3.4 per
cent.; these observers associate this tendency to
colour-blindness with the absence of great painters
among the Jews and the bad taste in dress shown
by Jewesses belonging to the lower social grades.

It is necessary to take a somewhat wider survey
in_order to appreciate the significance of colour-
blindness.  Although among civilised races colour-
blindness is more prevalent in the lower than in the
higher social classes, among barbarous and savage
races it is very infreguent. One of the earliest
investigators of colour-blindness, Professor George
Wilson, examined several foreign students in
England—Chinese, Kaffir, etc.: ““their apprecia-
tion of colour,” he remarks, “is excellent, and
certainly superior to that of the majority of our own
students,. who have not accidentally or designedly
made colour a sFeuaI object of study. The most
expert of them all was the young Caffre.””3 Later
and more extended investigation has shown very
clearly the freedom of lower races from colour-
blindness as well as their delicacy of colour-
perception. Schellong among the Papuans of the
New Hebrides found that the colour-sense is highly
developed; they are able without hesitation to dis-
tinguish even delicate shades of difference, although
their colour vocabulary is extremely limited, and
they possess only one word for green and blue.

1 *“ Report of the Committee on Colour-Blindness of the
Ophthalmological Society.” )

‘Journal AnthroJ. Institute, Aug. |8_8%

* Researches on Colour-Blindness, Edinburgh, 1855, p. 77.

4 * Beitrage zur Anthropologie der Papuas,” Zeitschrift
fiir Eth., i8qi, heft iv. p. 186.
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Among 1200 Japanese soldiers 3.4 per cent, were
colour-blind.  An examination of 600 Chinese men
and 600 Chinese women showed that 19 men (or 3.2
per cent.? and only | woman (or .17 per cent.) were
colour-blind.! Favre among Algerian tribes found
only 2.6 per cent, colour-blind. Dr. L. Webster
Fox, in a lecture delivered before the Franklin
Institute, Philadelphia, stated that in an examina-
tion of 250 Indian children, of whom 100 were boys,
he did not find a single case of colour-blindness;
on a previous occasion he had examined 250 Indian
bo?/s and onl)é found 2, or less than | per cent.,
colour-blind; he finds the proportion among white
boys of the United States to be at least 5 per cent.
Blake and Franklin of Kansas University also
examined Indians, and found that among 285 males
there were only three cases of colour-blindness, or
scarcely more than | per cent., while among 133
females none were found to be colour-blind.2

In Chili colour-blindness is decidedly rarer than in
northem Europe. In a graduation thesis on colour-
blindness at the University of Santiaga, Senor Conrado
Rios states that he has examined 1200 male persons, in-
cluding 520 boys of from five to fifteen years of age, with
the result that 3 per cent, of the boys and 2.1 per cent,
of the men presented more or less colour-blindness. He
also examined 320 females, including 143 girls of from
five to fifteen years of age. One girl could not distinguish
between blue and violet, and a few confounded faint shades
of green with yellow. Some other girls also showed a
little hesitation in picking out certain colours, but none
of the adult women. presented any want of appreciation of
colours at all.  When an examination was made some
years ago by a Swedish commission of 500 naval cadets
and other persons in Chili, only one or two cases of
colour-blindness were found. {Lancet, August 1890.) Dr
Rios attributes this slighter prevalence of colour-blindness
in Chili to the freguency of alcoholism in Europe; it is
probable, however, that a native Indian element in the
population of Chili has also to be reckoned with.

1 Science, i4th Nov. 1890. 11bid., 2nd June 1893,
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Colour-blindness is clearly not a result of disease,
nor is it associated with diseased conditions. It is
true that it is rather more common among deaf-
mutes than among the average of the population,
but the deaf-mutes examined have largely belonged
to the low social class in which colour-blindness
has been found most prevalent. Among imbeciles
colour-blindness is rare. Among criminals also it
has not usually been found common. Among
cretins the colour sense is usually present, although
speech, hearing, and smell are nearly always very

efectiye.l And, on the other hand, Jews, among
whom colour-blindness is specially prevalent, are
a healthy class of the population (except for their
tendency to nervous disease), and show a very high
average of ability; and the Quakers also are a dis-
t|n_|gmshed class of the community. _
he precise significance of the sexual difference
regarding_colour-blindness cannot yet be deter-
mined. The whole guestion of colour-blindness
and of the mechanism of colour-vision generally is
still under discussion. But there can be little doubt
now that the greater liability of males to colour-
blindness is inherent and of world-wide extension.
Training has little to do with it; and comparisons
between children under ten years of age and adults
in the hands of the Ophthalmological Society’s
ommittee) have shown few differences. On the
other hand, its hereditary nature is well recognised;
it is sufficient to mention one case: Dr. Pliny Earle,
Professor Wilson tells us, out of 32 male and 29
female relations had 20 who were colour-blind, only
two, however, being female. The undoubted fact
that women are more familiar with the names of
colours has been considered a source of fallacy, but
modern methods of examination do not reguire any
acguaintance with names. The greater familiarity

“Professor Horsley, Art. “ Cretinism ” in Hack Tuke’s
Dictionary of Psychological Medicine, 1892.
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of women with dress has been considered to account
for the difference; the colour-blindness of Quakers,
who are usually considered as indifferent to dress
and favouring sombre hues, might be brought
forward to support this theory. But it can scarcely
be used to explain the very marked sexual difference
among lower races; and 1t may be quite as reason-
ably argued that the Society of Friends found
a specially large number of recruits among in-
dividuals indifferent to colour and defective in
perceiving it.

It is doubtless significant that such scanty evi-
dence as | have been able to gather concerning
keenness of colour-perception does not seem to agree
with the very elear evidence concerning colour-
blindness. It is noteworthy that in Professor
Nichols" experiments—though these were not on a
decisive number of persons—the colours in regard
to which the men were especially more sensitive
than the women were red and green, precisely the
colours that are defectively seen In colour-blindness.
And Mr. Green found that exceptional range of
colour-perception occurred exclusively in males.
It would seem that we are dealing with two different
classes of phenomena. Colour-blindness is a defect
comparable to albinism and to the other congenital
abnormalities that are more common in males. It
has nothing to do with keenness in sensory dis-
crimination, and it is probable that, as seems to be
true in regard to some other sense perceptions, there

Is greater range and acuteness of colour-perception
in men.

COLOURED HEARING.

This is one of the names for the best known of a
large group of slightly abnormal psychic phen-
omena. A person is the subject of coloured hearing
when a particular sound immediatel)é and involun-
tarily brings a particular colour to the mental eye.
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Usually each of the vowel sounds has a colour
of its own, and words are coloured accordingly.
Besides coloured hearing we may have other
automatic sense-associations, such as coloured
gustation, coloured olfaction, coloured tactility,
coloured motility.!

Sir Francis Galton many years ago investigated
various of these associations. He seems to have
found colour association more common in women
than in men; he also found that it “ appears to be
rather common, though in an ill-developed degree,
among children.”2 The allied phenomenon of
the *“ number-form ” (* the sudden and automatic
appearance of a vivid and invariable form in the
mental field of view, whenever a numeral is thought
of, and in which each numeral has its own definite
place ) was also found by Galton to be more
common in women; speaking roughI%/, it exists in
I out of 30 males, and in | out of 15 females.
Number-forms originate at an early age, and are
commoner in young persons than in adults.3

1 See Art. “ Secondary Sensations,” by Bleuler, in Tuke’s
Diet, of Psych. Med.; Gruber, L’Audition Coloree et les
Phenomenes similaires ” in Proceedings of the International
Congress of Exf>erimental Psychology, London, 1892;
Krohn, “ Pseudo-Chromaesthesia,” Am. Jour. Psych., Oct.
1892; Claviere, L'Annee Psych., 5th year, 1899; Marinesco,
Jour. de Psychol., no. 5, 1912.

" Inguiries’ into Human Faculty, p. 147. ]

3 1bid., p. 119, Galton remarks that the somewhat allied
power of visualising—or of unconsciously storing up in the
mind mental pictures which may be voluntarily recalled—* is
higher in the female sex than in the mate, and is somewnhat,
but not much higher in public schoolboys than in men. , . .
There is reason to believe that it is ve_rv_hl?h in some young
children, who seem to spend years of difficulty in distinguish-
ing between the subjective and objective world. Languaﬁe
and book-learning certaml%/ tend to duli it.” (P. 99.) The
men of science he spoke to knew nothing of it. “ On the
other hand . . . many men, and a yet larger number of
women, and many boys and girls, declared that they
habitually saw mental imagery, and that it was perfectly
distinct to them, and fuli of colour.” Cross-examination
brought out the truth of these assertions. (P. 85.)
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Fechner collected 73 cases of coloured hearing, 35
of men, 38 of women; they were nearly all adults
and of the educated classes.! Krohn found that
coloured hearing and similar phenomena are more
common in women than in men. An investigation
at Wellesley College, an American women’s
college, of 543 persons, showed that nearly 6 per
cent, possessed the faculty of coloured hearing,
while about 18 per cent, showed either coloured
hearing or number-forms, or both combined. This
is certainly a high proportion, although | do not
know of any similar investigation at a men’s
college with which to compare it. The results were
verified and confirmed by guestioning the subjects
after an interval of two months.1 Large, however,
as this percentage is, it is greatly exceeded by the
results of a subseguent investigation at the same
college on the students who entered in the autumn
of 1892 ; out of 203 persons not less than 32, or 15.7
per cent., were colour-hearers, while 61, or 30.2 per
cent., had “ forms,” and 17, or 8.4 per cent., showed
both psychic abnormalities.3 Helen Thompson
investigated the comparative freeuency of colour-
hearing in men and women and found that only
5 men experienced it to 13 women; in the men,
also, it was much more weakly developed than in
the women.

It may be asserted with little fear of contradiction
that all investigators who have given attention
to the point have found coloured hearing and
allied phenomena more common in women than
in men.

F>13l):_€e5<:hner, Vorschule der Aesthetik, Zweiter Theil,
- 3i6.

Mary Whiton Calkins, “ Experimental Psychology at
Wellesley College, American Jozirnal of Psycholoey, vol v.
No. 2 (November 1892). o

3 Mary W. Calkins, “ A Statistical Study of Pseudo-
Chromesthesia and of Mental Forms,” American Joztrnal of

Psychology, July 1803. This is an interesting and carefully
defailed Study.
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If we sum up the results as regards the various
senses we find that women are unguestionably
superior to men in generat tactile sensibility, and
perhaps superior in sense of smell and of taste,
as regards the other senses the evidence is less con-
clusive, but it would not seem that in regard to any
sense men_are clearly and decidedly superior to
women. The balance of advantage is certainly on
the side of women, but it is less elear and emphatic-
alg/ on their side than popular notions would have
led us to expect. There can be little doubt that the
popular belief, although it happens to be in the main
correct, is really founded on the confusion of two
totallg distinct nervous gualities—sensibility and
irrita iIi_tIy, or, as it is perhaps better called, affecta-
bility. The first means precision and intensity of
perception of stimulus; the second is the readiness
of motor response to stimulus. These two nervous
gualities may, and usually do, vary independently.!
The elear distinction between sensibility and
irritability in the present connection has been of
late clearlg stated by Sergi, and by Lombroso and
Ferrero, but the keen intuition of Coleridge had
long before noticed that an important sexual differ-
ence is the greater irritability of women, the deeper
sensibility of men. It was also perceived some
years ago by Galton, who was the first to make
accurate investigations of sexual sensory differ-
ences. ““At first,” he remarks, “ owing to my
confusing the guality (sensitivity) of which | am
speaking with that of nervous irritability, | fancied

1 The greater affectability or irritability of women may
be perceived at a very early stage of primitive culture and
confused with greater sensibility. An interesting example
is furnished by Sir E. im Thurn,. who tells us that women
sometimes take part in .the very vigorous whipping game
of the Arawacks of Guiana; on such occasions a wooden
figure of a bird is substituted for the whips, and a gentle
peck given in_place of the mor% serious lash.  (/ournal
Anthroi>. Institute, February 1893, p. 198)
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that women of delicate nerves who are distressed
b%/ noise, sunshine, etc., would have acute powers
of discrimination. But this | found not to be the
case. In morbidly sensitive persons both pain and
sensation are induced by lower stimuli than in the
healthy, but the number of just perceptible grades
of sensation between them is not necessarily
different. | found as a rule that men have mor
delicate powers.of discrimination than women, an
the business experience of life seems to confirm
this.””l  When we come to consider the affectability

of women this important distinction will become
still clearer.

I F. Galton, Human Faculty, p. 2g.



CHAPTER VII.

MOTION.

MUSCULAR STRENGTH—WOMEN’S JOINTS SMALLER—RICCARDI’S
EXPERIMENTS SHOWING MAXIMUM ENERGY MORE QUICKLY
REACHED BY WOMEN—REACTION-TIME—RATE OF MOVEMENT
SLOWER IN WOMEN—BRYAN*S EXPERIMENTS ON RATE OF
MOTION—RARITY OF WOMEN ACROBATS—WOMEN AND
PHYSICAL TRAINING—SEXUAL DIFFERENCES IN VOLUNTARY
MOTOR ABILITY—WOMEN TELEGRAPH CLERKS—HANDWRIT-
ING—WOMEN’S SLIGHTER MUSCULAR ENERGY PROBABLY AN
ORGANIC CHARACTER—MANUAL DEXTERITY—OPINIONS OF
TEACHERS—THE GENERAL OPINION THAT WOMEN HAVE LESS
MANUAtL. DEXTERITY THAN MEN—DEXTERITY OF WOMEN IN
VARIOUS TRADES—SENSE-JUDGMENTS—BUSINESS EXPERI-
ENCE—VARIOUS EXPERIMENTS—WOMEN PROBABLY AS WELL
ABLE TO FORM ACCURATE SENSE-JUDGMENTS AS MEN.

Whatever doubt there may be about sexual differ-
ences in the sensory appeal there is little doubt as
to the sexual differences in motor response, at all
events in its coarser outlines. Except among cer-
tain lower races, and then almost exclusivety in that
more passive form of muscular activity involved
in carrﬁlln? burdens, women everywhere reveal a
somewhat less capacity for motor energy than men,
and a less degree of delight in its display. Among
civilised races the difference is great and obvious
to all. There is no form of vigorous muscular
action, with the sole excepting of dancing, for which
civilised women show greater attraction and apti-
tude than men.

It may be necessary to point out that the lack of
capacity and inclination among women for violent muscu-
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lar effort, and for long prolonged muscular effort at a
high tension, must not lead us to conclude that under
natural conditions, and within their own proper limits,
women are less active than men. It is even possible to
maintain that they are more active than men. As we saW
at the outset, in primitive societies the spasmodic violent
activities of men in war and the chase are often inter-
rupted by long periods of rests, while the work of women
is continuous.  Fouillee (in his book Temperament et
Caractere, 1895) attempted to build up a whole psychology
of the sexes mainly deduced from the difference between
the active mate sperm-cell and the passive female egg-cell.
Man’s generat activities are the embodiment of the first,
and woman’s of the second. But, as Heymans rightly re-
marks (Psychologie der Frauen, p. 216), this notion can
only appear plausible so long as we forget that a woman,
just as much as a man, is the product of both these cells.
Heymans refers to the impulse of women always to do a
thing at once, to their tendency to occupy themselves even
in moments of leisure, when men often seek complete
passivity. He finds that such exact data as he could
collect lead to the conclusion (p. 222) that far from being
less active, women are decidedly more active than men.

Even at that period in the evoiution of puberty
when girls are in_ most respects ahead of boys, they
still remain, as Pagliani and others have shown,
both in vital capacity and muscular power, very
much behind boys. Roughly speaking, the force
of the female hand, measured by the dynamometer,
is one-third less than that of the mate hand; boys
can carry about one-third more than girls; and
while a man can carry about double his own weight
a woman can carry only about half hers sLand0|s
and Stirling). While the average mate golf player
(according to Whitney) can lift the bali from 120
to 140 yards, the average female player lifts it only
from 70 to 100 yards. At the Bath meeting of the
British Association the mean strength of sgueeze
was 35-40 kilos in men, 20-25 in women. The
Anthropometric Committee of the British Asso-
ciation found that women (chiefly shop assistants
and pupils in training institutions for school-



i88 MAN AND WOMAN.

mistresses) are little more than half as strong as
men.l Manouvrier, comparing weight of femur with
dynamometric pressure, found that muscular force
IS to body-weight as 87.1 to 100 in men and only as
545 to 100 in women. Sargent found that in
strength of expiratory muscles the weakest boys
are stronger than the average girl, and although in
strength of back, legs, chest, and arms, the girls
are slightly better, still 50 per cent, %lrls fail to
reach a point of strength_ surpassed by 90 per cent.
boys.2 Galton found in his laboratory that of
some 1600 women of various ages the strongest
could only exert a sgueeze of 86 Ibs., or about that
of a medium man. “ If we wished to select the 100
strongest individuals/' he remarks, ““out of two
groups, one consisting of 100 males chosen at
random and the other of 100 females, we should
take the 100 males and_ draft out the 7 weakest of
them, and draft in the 7 strongest females.””3

The fundamental character of the sexual difference in
motor activity appears to be indicated by the fact that
not only are the muscles smaller and muscular energy less
in women, but the joints are also decidedly smaller. Dwight
(“ Range and Significance of Variation in the Human
Skeleton,” Boston Med. and Surg. Jour., July 1894) states
that “ smali size of joints is characteristic of woman.”
He has found (American Journal oj Anatomy, vol. iv.,
1904) that there are notable sexual differences in the extent
of the articular surfaces of the long bones. He measured
the head of the femur and of the humerus in one hundred
males and one hundred females, all adults, and with

| Report Anth. Com. Brit. Ass., 1883. )

s Sargent, “ Physical Development of Women,” Scrib-
neRs Mag., 1889. Rock, investigating the chest girth of
English school children at Edmonton (School Hygiene,
June 1910) found results fairly in accordance with the
generat sexual differences in size and stature; the amount
of chest expansion at the level of the nipples was to a
trifling degree superior in girls in the eighth, eleventh, and
twelfth years.

‘Jour. Anth. Insi., 1885.
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the cartilages still in a fresh condition. The heads of the
bone were nearly always relatively larger in men; the
difference was very constant as regards the humerus.
Hepburn found that the same holds true among savages.
G. A. Dorsey has found the same difference among skele-
tons from the mounds of Ohio, North-West Coast
Indians, and Peruvian>s (Boston Med. and Surg. Reporter,
22nd July 1897); ““the average maximum diameter of
the head of the humerus in the mate is 46.3 mm., in the
fernale 37.7 mm. The average maximum diameter of the
femur in the male is 47.3 mm., in the fernale 41 mm.
The average maximum diameter of the head of the tibia
through the condyles in the mate is 78.5, in the fernale
67-4-"

Manouvrier especiatly insists on the fundamental charac-
ter of women’s muscular inferiority. *“ | regard this
fernale inferiority,” he remarks (Revue de 1llcole
d’Anthropologie, Feb. 1909), “ as the true counterpart of
a superiority : the exclusive aptitude to produce children.
It is certainly not altogether an enviable superiority,” he
adds, “ and it has always seemed to me that when | have
reminded feminist audiences of this superiority, my state-
ment has been somewhat coldly received, almost as
something which was not on the agenda paper.” The
fernale animal, as Manouvrier views the matter, is neces-
sarily incapable of providing properly for herself and her
young during gestation and infancy; therefore it becomes
necessary in the interests of her and her offspring, that
the mate should be provided with powerful teeth and
?pec_ilally strong muscles to provide food for the whole
amily.

Toyprove this view of the muscular superiority of the
mate as a radical sexual difference, a real secondary sexual
character, it would be necessary to show that it is well
marked in animals. This scarcely seems yet to have been
done. In the lower races, also, the muscular superiority
of men seems less marked than in civilisation. Thus the
exact investigations of Bobbitt in the Philippines showed
that while in Chicago boys are at all ages stronger than
girls, in the Philippines boys and girls are equal in
strength till thirteen, when girls are perhaps stronger; it
is not until the age of fourteen that boys begin to gain
muscular superiority. (Pedagogical Seminary, June 1909.)
The fact, however, that even under natural conditions
women are unable to maintain their early muscular
superiority seems fayourable rather than unfavourable to
Manouvrier’'s view.

On the whole it may be said, roughly, that the muscular
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strength of a man is about equal to one-half as much
again that of a woman. It is interesting to observe that
this relation of the muscular strength of the two sexes
seems to have been accurately observed even several cen-
turies ago, and to have furnished a basis for establishing
the wages of women as day-labourers. Thus | note that
in 1682 in Suffolk, the wages of a man hay-making, with
meat and drink, were fivepence per day, of a woman
threepence; the wages of a man reaper were tenpence per
day, of a woman sixpence. (Victoria History of Suffolk,
yol. i., p. 669). Almost exactly the same sexual ratio of
payment for muscular labour seems to be maintained still.
Thus in Germany in 1897 (Labour Gazette, March 1898)
the mean ratio of wages for adult mate labour was two
shillings and fiyepence a day, and for adult female labour
one shilling and sixpence.

It thus comes about that, as Sidney and Beatrice Webb
state, “ inferiority of eamings is almost always co-existent
with inferiority of work ” ?Problems of Modern Industry,
1902, p. 75), or, as we may better put it from the present
point of view, the amount of wages is almost exactly pro-
portioned to the amount of energy the organism is able
to put forth. It would appear that, as regards the two
sexes, this has for centuries been as exactly adjusted as
though it had been scientifically measured.

When women are able to put forth the same amount of
work as men (as Mr and Mrs Webb rernark in the work
just quoted) they usually receive the same rate of payment.
This is so among the Lancashire cotton weavers, the
cleverer women here often getting through more work,
and eaming more wages, than the men.

An interesting sexual difference in muscular force
has been clearly brought out by Riccardi; experi-
menting with the dynamometer on over 350 men
and women, he found that while, with the right
hand, 36 per cent, only of the men exhibited their
maximum force at the first attempt, 38 per cent, at
the second attempt, and 16.8 per cent, at the third,
57.8 per cent, of the women gave a maximum result
at the first attempt, 20.4 at the second, only 9.9 at
the third. For the left hand the results were: for
the men, 49.8 at the first attempt, 24.8 at the
second, 21.9 at the third, and for the women, 49 per
cent, at the first attempt, 36.2 at the second, and 9.9
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at the third. This result, showing that weaker
women reach their maximum auicker than men,
and that the weaker left hand of men resembles
women in this respect, indicates a connection
between weakness and promptness of reaction, and
perhaps has some bearing on the generat character
of motor action in women.!

Riccardi’s observations with the dynamometer
may be said to be confirmed. by Wells’s observations
with the tapping test on twenty adults (ten men and
ten women). In the first experiment with the right
hand the women were able to tap more rapidly than
the men, but after that they were inferior to the
men, and progressively inferior, while-the men
slightly improved. The men were throughout
superior in tapping with the left hand, and their
superiority increased greatly as the experiment
progressed.? _

Herzen made a series of experiments at Florence
into the influence of age and sex in modifying
reaction-time—that is to say, the time taken in
reacting to a signal. He was impressed by the
slowness with which children co-ordinate or asso-
ciate two movements, as of the hand and foot. His
figures show that girls react aL first more quickly
than boys, but while in the latter the reaction
accelerates regularly up to adolescence, in the
former it accelerates less rapidly, and stops short
at a3 lower rapidity than that of the masculine
sex.

Various investigations have been made in recent
years with regard to reaction-time. Thus Gilbert,
In a very careful series of experiments on over 1000
children in the schools of New Haven, Connecticut,
found that children grow steadily quicker in simple

1 P. Riccardi, Arch. mper I'Antrop., Fasc. 3, 1889.

"F. L. Wells, “ Sex Differences in Tapping Test,” Am.
Jour. Psych., July 1909.

* A. Herzen, Le Cerveau et I'actiwite cerebrale, pp. 96-98.



192 MAN AND WOMAN.

reaction-time as they grow older, and that. boys are
rather guicker than girls at all the ages investigated
(6 to 17); the bright children were guicker than the
duli children, though at some ages this difference
was not found. When discrimination and choice
were involved in addition to simple reaction, the
sexual difference was diminished, and the girls were
almost as guick as the boys.I Albert L. Lewis,
who made a large number of experiments on
reaction-time (for light, sound, and electric shock)
in different classes of persons, found that the order
of decreasing rapidity was American men, Indians
(these two groups being eaual), Negroes, American
women; the Negroes, however, came last in re-
sponse to light.2 )

Reaction Is guicker (according to Buccola) among
the educated than among the uneducated, but the
investigation of some Italian men of genius has
shown that in them reaction-time is slow, and
Wissler found that reaction-time is a very poor
measure of mental efficiency.4 It is also very slow
in the insane, and extremely slow in idiots. Some
Japanese jugglers examined by Herzen reacted very
slowly. The north Italians, he found, reacted more
guickly than the south Italians, and a Norwegian
reacted most guickly of all. _

Several series of investigations have been carried
on concerning sexual differences in the rate of volun-
tary movements. Cattell and Fullerton found that
this rate, which is very constant, is decidedly slower
in women than in men.5 Jastrow found, amon
the students of Wisconsin University, that norma
movements, when no special direction is given, are

1J. Allen Gilbert, Studies -from the Yale Psychological
Ldboratory, vol. ii., 1894, p. 77.

2 Psychological Pev., Mar. 1807.

3 Archiwio di Psichiatria, 1892, pf\)/.I 394. 305.

1 * Correlation of Physical and Mental Tests,” Psych.
Pev. Monogra-bhs, vol. 1ii., 1901. ) )

50n the Perception of Smali Differences. Philadelphia,
1890, p. 114.
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quicker in women, but that the maximum move-
ments, particularly in the case of longer movements,
are quicker in men.l Helen Thompson found that
in all tests of motor ability the men were superior
to the women, having shorter reaction-times with
smaller mean variation, greater rapidity of move-
ment, and somewhat greater accuracy, and they
were less easily fatigued than the women. But the
women excelled the men in making new motor
combinations. Bryan has made an elaborate study
of rate of movement on about 800 school children
(the sexes being nearly equallly divided) belonging
to Worcester, Mass. A fairly simple instrument
was devised to receive tapping movements on the
button of a Morse key and to record them on a clock
face; the amount of force required was insignificant,
and the tapping movements could be executed by
the arm, forearm, or finger, so as to give the rate
for the various joints. The differences between
boys and girls were not found to be considerable,
but there was a slight superiority of boys over girls
on the whole. It must be noted, however, that the
best single record was made by a girl of twelve, who
“ looked the type of robust health,” and when
asked if she played the piano, replied, “ Only by
ear; but | play baseball though,” adding, “ I can
strike two over an octave on the piano.”  Another
interesting record was that of a girl of thirteen who
had taken lessons on the violin for two years, and
who showed the influence of special practice by the
high rates of the joints involved in playing the
violin and the low rates of others, such as the left
shoulder, not thus exercised. The suPeriority of
the boys over the girls increases slightly from the
age of 6 to that of 9, and more decidedly from 14
to 16. They are nearest together between 10 and
12. At 13 the girls are superior to the boys for

'Am. Journal Psych., April 1892, p. 425.
N
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each of the eight joints tested. The period from
12 to 13 is one of retardation of rat¢ in boys and
acceleration in girls. Boys are more superior to
irls as regards the right side than as regards the
eft, so that the two sides are more alike in girls
than in boys. The acceleration of rate in girls
between 12 and 13 is followed b)é a retardation
between 13 and 14; while in_boys between 13 and
14 there is an acceleration followed by a decline
between 14 and 15. It is significant that the decline
and antecedent accelerations are morg extreme_in
girls, and that the recovery is slower; so that girls
of 13 almost reach, and sometimes surpass, girls of
16, and girls of 13 also surpass in every joint boys
of 13, and in the case of four joints are faster than
boys of 14. Comparison of the increments of rate
in boys from 15 to 16 with those in girls from 14 to
15 shows the former to be decidedly greater in the
case of every joint, and in the case of seven of the
eight joints the increment of rate in boys from 15
t0 16 iIs greater than in girls from 14 to 16. Some
additional experiments with reference to precision
of movement also showed a slight superiority of
boys. In summlnP up his generat results, Bryan
remarks: “ It would seem something more than a
reasonable surmise that the generat acceleration of
the rate in girls from 12 to 13, and in boys from 13
to 14, is an expression of high tension in the nerve-
centres in many individuals at those ages; that the
decline following is an expression of nervous fatigue
con_seguent upon the functional changes at those
periods, and that the re-acceleration 1s a sign of
recovery from that fatigue. It is significant that
the antecedent acceleration and the decline are more
extreme in girls than in boys, and that the girls
recorer more slowly. It seems not unlikely that
these facts may prove of hygienic significance.”!

IW. L. Rrvan, “On the DeveIoRIment of Voluntary
Motor Ability,” Am, Journal Psych.. November 1802.
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It is interesting to compare these results with what
we know as to the rate of growth in boys and girls
about the period of puberty, and the accelerations
and retardations in that growth; it is very probable
that there is a real connection.

Delaunay (“ Les Mouvements centripetes et centrifuges,”
Revue Scienlifigue, 25th Deccmber 1880) has argued with
much ingenuity that motor evolution is from the centri-
petal to the centrifugal, that centripetal movements, of
abduction and of pronation, predominate among species
and individuals little advanced in evolution, and among
these he includes quadrupeds, apes, the lower human races,
women, children, and unintelligent persons; while centri-
fugal movement of abduction and supination predominate
among the higher human races, in men and in intelligent
persons. Corkscrews, etc., are worked from left to right-
so are watches, though formerly from right to left, and
writing, which was formerly, and still often is among
children, from right to left, is now from left to right. (It
appears to be a fact in harmony with Delaunay’s argument
that mirror-writing, from right to left, is found more
frequently in girls than in boys. Jour. Ment. Science,
July 1897, p. 361.) ““Women,” he remarks, “ preferably
execute centripetal movements. Thus they give taps or
slaps with the palm of the hand, men with the back.
Aocording to my observation, men make circumferential
movements like the hands of a watch, women in the
opposite direction. Again, all women’s garments, from
chemise to manile, button from right to left, while men’s
garments button from left to right. When a woman puts
on a man’s coat, she buttons it with the left hand, with
a centripetal movement.” It may be added that, apart
from evolutionary progress, the characteristically masculine
attitude of aggression is centrifugal, the characteristically
feminine attitude of defenoe centripetal, compare, for
&nst&n%e,_the poses of the Apollo Belvedere and the Venus
e Medici.

In strength as well as in rapidity and precision
of movement women are inferior to men. This is
not a conclusion that has ever been contested. It is
in harmony with all the practical experience of life.
It is perhaps also in harmony with the results of
those investigators (Bibra, Pagliani, etc.) who have
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found that, as in the blood of women, so also in
their muscles there is more water than in those of
men.l To a very large extent it is certainly a
matter of differences in exercise and environment.
It is probably, also, partly a matter of organie
constitution. That this latter factor can in any case
account for more than a smali proportion of the
immense muscular difference which exists between
civilised men and women is impossible, when we
consider the muscular strength displayed by the
women among some savage races. But it is

suggested by the parallelism between rate of move-
ment and rate of growth. Gilbert, among lowa
school children, found indeed that the strength of
girls, as measured by wrist-lift, was fairly reqular in
Its increase, but there was a marked sexual dividing
point at the age of fourteen, boys then beé]mnmg
their most rapid increase, while the rate of eveloi)-
ment of the girls was slightly but permanently
retarded, so that at the age of nineteen a boy is able
to lift just about twice as much as a girl (see
Diagram). It is a significant fact that on the
music-hall stage feats of strength are, compara-
tively, rarelﬁl performed by women, and the
proficiency they reach is less. A very competent

L Arch. -per I’Antrop., vol. vi. p. 173.
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authority remarks: “ It is a aguestion whether
women should ever be trained as acrobats; it is
certain that they can never attain the same pro-
ficiency as men. As a matter of fact very few
women are trained for this particular kind of
performance, and in some apparent exceptions—in
the well-known Frantz family, for instance, where
someone dressed as a woman holds a man on the
shoulders and two girls at arms’ length—the per-
former is a man in woman’s clothes. Compare,
too, the professional ‘strong women, such as
Athleta, who is very good in her way, with the
‘strong man,’” such as Sandow, and you will see
that no comparison or competition is possible.”!
It must be remembered that acrobats are freguently
the children of acrobats, and receive the most
skilled and careful training from the earliest age,
and that girls probably have as good a chance of
becoming successful acrobats as men. The generat
tendency of men to violent muscular action, and
the greater tendency of women to repose and the
storing up of force, has been expressed by saying
that men are Katabolic, women anabolic; this
generallsatlon, which is perhaps a little too wide,
oes not explain; it simply states. The motor
superiority of men, and to some extent of males
enerally, is, it can scarcely be doubted, a deep-
ying fact. It is related to what is most fundamental
in men and in women, and to their whole psychic
organisation. It was not an accident that at
Pompeii and Herculaneum, while the men were
found in a state indicating violent muscular efforts
of resistance, the women were in a condition of
resigned despair, or clasping their children.

| For athletic records of men and women in tabular and
pictorial form, see Strand Magazine, April iqii. In the
case of the high vault the man is exactly twice as good as
the woman, and almost twice as good in driving the base

bali. On the average, however, man’s superiority is less;
he is, roughly speaking, about half as good again.
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If we proceed to inquire into the relative sexual
differences of muscular strength in the various
parts of the body, we may find precise information
In a study by Kellng of 200 men and 200 women,
made with a specially devised dynamometer. He
shows that the muscles of the chest are notably
weak in women, agreeing with the weak inspiratory
power of women; the muscles of the back are also
very weak in women (whence probably the fre-
quency with which they complain of back-ache);
weakest of all are the flexors of the arm and the
pronators and supinators of the forearm. It is in
the Ie?s, and especially in the thighs, that women
are relatively strongest; the abductors and adduc-
tors of the thigh are the strongest muscles of the
average woman. This is in accordance with the
fact, already considered in a previous chapter, that
thigh circumference is the only large external
proportion of body in which women surpass men
absolutely as well as relatively, and indicates that
the larger thighs of women are not due merely to
greater amount of adipose tissue.!

The marked weakness of the muscles of the back
in women, due to defective body movements, is not
only, as Kellogg notes, connected with the frequent
tendency to back-ache; we must certainly associate
it also with a much more serious condition. It is
well known that lateral curvature of the spine (or
scoliosis) is much more frequent in females than in
males. Thus Bradford and Lovett, among 2300
cases, found that there were 84.5 per cent, females
to only 155 males, and Bernard Roth,, amon
1000 cases, found a still hi%her proportion o
females, 87.8 to 12.2 males. The majority of these
cases occur between the ages of ten and fiftteen, and

1J. H. Kellogg, “ The Value of Strength Tests,” ag)aper
read to Am. Ass. Advancement Phys. Education, 1895.

1Brit. Med. Jottr., gth Oct. 1897. Also Paul Roth’s
analysis of his father’s cases, British Medical Journal,
2nd Sept. igu.



MOTION. 199

there can be no doubt that defective muscular devel-
opment of the back occurring at the age of maxi-
mum deyelopment—and due to the conventional
restraints on exercises involving the bod¥, and also
to the use of stays which hamper the freedom of
such movements—is here a factor of very great
Importance.!

In the in.troductory chapter | have referred to the evi-
dence which shows that among tlie lower races in many
parts of the world, the women appear to be often nearly
or quite as strong as the men, if not indeed stronger. It
may be proper at the present stage to point out that while
such facts are undoubtedly reliable, and it would be easy
to multiply them, they recjuire some analysis before we
properiy understand their significance. | am in complete
accord with the comments on this point of Professor
Waldeyer, who remarks that the apparently greater
strength of the women among, for instance, many Negro
races is simply due to the division of labour by which the
women act always as porters. As Waldeyer observes, a
man will tire of carrying a baby before a nursemaid will
(“ Ueber die Somatischen Unterschiede der beiden
Geschlechter,” ““ Correspondenzblatt der Deutsch. Anthrop.
Gesellschajt, 1895, No. 9). It is thus that we must explain
the ability of the wives of Negro soldiers (in whom the left
foot had been cut off according to Abyssinian custom), after
the battle of Adowa, to carry away their husbands, often
finely deyeloped men, on their backs, a distance of several
miles (Fiaschi, “ A Report on the Mutilated and Evirated
at the Battle of Adowa,” Brit. Med. Jour., 29th Aug.

~1Among Roth’s cases, both boys and girls, in only
fifty-four were the clothes not too tight when patient
was placed in the best possible position. In the large
majority of the other 946 the clothes across the chest were
three inches or more too tight. It mzéy be added_that in
the opinion_of Murk Jansen of Leyden (* Physiological
Scoliosis,” Brit. Med. four., i6th Nov. 1912), the asym-
metry of the diaphragm is a powerful factor in lateral
curvature, and the special prevalency of the high dorsal
curyature in the mate is due to stronger diaphragmatic
inspiration. Jansen regards respiratory scoliosis as on a lin
with right-handedness, and emphasises the de3|_rab|I|tP/_ 0
allowing young children to lie much on their bellies,
thus encouraglnlglj them to creep and crawl, and to lift the
head, so strengthening the muscles of the back.
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1896). The muscular development and strength of the
women among many savage races is thus doubtless
the result of special cultivation, and mostly confined to the
hearing of burdens. It is not, however, without signifi-
cance, since it shows the physical advantages derived
from a cultivation of the muscles much greater than is
common among civilised women. These advantages are,
however, obtainable in Europe as, indeed, is sufficiently
indicated by the English pit-brow women of Lancashire
collieries. “ Their work ” (I quote from a newspaper
aooount written by a lady) “ oonsists of stacking coal and
pushing hand waggons from the shaft to a stock heap.
Others stand below a large sieve which is worked by
maohinery, and pick Stones and rubbish from the coal as
it is carried on an endless iron belt from the apparatus and
dropped into the railway truck beneath. Some are employed
in keeping the shoot elear down which coal passes as it
is shot into a canal boat. A doctor, who works in a
mining village in Lancashire, considers *the pit-brow
girls much more healthy and hardy than mili girls.
Another gentleman, also a dweller among them, remarked
on the fine physigue of the women and the splendid chil-
dren they produce.” An American observer writes of the
pit-brow girls of the Wigan district :—* You cannot find
plumper figures, prettier forms, more shapely necks, or
daintier feet, despite the ugly clogs, in all of dreamful
Andalusia. ... In the village street or at church on
Sunday, you could not pick her out from her companions,
unless for her fine colour, form, and a positively classic
pose and grace of carriage possessed by no other working
women of England.” It is much to be regretted that the
jealousies of mate workers, aided by prejudices concerning
the “ unwomanly ” nature of muscular development, are in
England driving women out of healthy outdoor avocations
into unliealthy indoor avocations. A distinguished American
gynaacologist, Dr. G. J. Engelmann, finds that the experi-
ences of colleges and high schools show improvement in the
functional health of women running parallel with greater
attention to sports and physical training. “ Physical
training begun in early life,” he remarks, “ the habit of
exercise, will do much to remove the susceptibility to
injury during the physiological fiuctuations of the functional
wave, as we are taught by the acrobat, who, under con-
stant training from childhood on, persists in her trying
feats, reguiring the greatest nerve and muscle strain, and
the highest co-ordination of all powers, unaffected by the
menstrual period” (G. J. Engelmann, “ The American
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Girl of To-day,” Trans. Am. Gynecol. Soc., 1900). At the
same time it is very important to remember that the. inferior
strength and muscular development of woman, as compared
to man, is in relation to her inferior size and to various
fundamental and organie characteristics. It is highly
desirable that women should pay attention to their mus-
cular development and their physical training, but it is
not desirable that this should be done with the ambition of
competing with men, for since men are placed at a natural
advantage, the extra strain thrown upon women in the
effort to compete with men necessarily leads to serious
sacrifices in other respeets. To women the involuntary
muscular system is of special importance, more especially
in its bearing on the maternal functions, and it does not
appear that development of the voluntary muscles has
any necessary beneficial effect on the involuntary muscles.
I have noticed that well-developed muscular and athletic
women sometimes show a very marked degree of uterine,
as well as vesical, inertia in childbirth, while on the other
hand the processes of parturition are often carried out in
the most admirably efficient manner in fragile women who
show a minimum development of the extern-al muscles.
So far as | have made any inauiries, this observation is
in harmony with the opinion of experienced observers.
Thus Dr. Engelmann, who, as we have seen, insists on
the importance of physical training for women, yet writes
(in a private letter) : ““In regard to this interesting and
suggestive guestion, it does seem a fact that women who
exercise all their muscles persistently meet with increased
difficulties in parturition. It would certainly seem that
excessive development of the muscular system is unfavour-
able to maternity. | hear from instructors in physical
training, both in the United States and in England, of
excessively tedious and painful confinements among their
fellows—two or three cases in each instance only, but this
within the knowledge of a single individual among his
friends. | have also several such reports from the circus,
perhaps exceptions. | look upon this as a not impossible
result of muscular exertion in women, the development of
muscle, muscular attachments and bony frame leading to
approximation to the mate.” It is true that peasants and
labouring women are not specially liable to sufler in this
way, but in such cases the muscular development is
generally gradual and diffused, and probably less likely
Eodlead to any disturbance in the nervous balance of the
ody.

The physical deyelopment of women should not, there-
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fore, proceed along the same lines as that of men, and
Lagrange, Mosso, and others are on sound ground when
they argue that it should not be athletic in its methods.
The points of greatest weakness in modern women are,
as we have seen, the respiratory muscles of the chest with
those of the arms, and the muscles of the back with the
complementary muscles of the abdomen. Such movements
as are involved in some of the slower Spanish dances are
admirably adapted to correct these defects, and, as Marro
insists (La Pubert¢, ch. xiii.), swimming is even more
valuable. (In Stratz’'s Schonheit des Weiblichen Korpers
is an interesting chapter on posture and movement in
women, excellently and fully illustrated by photographs of
the nude.) It may be added that, as Mosso has pointed
out in a lecture on the physical education of women (tran-
slated in Pedagogical Seminary, March 1893), these
respiratory and abdominal defects are of quite modern
appearance, and by no means necessarily inherent in
women. He points out that the models for the Venius of
Milo and the Venus of Cnidos must certainly have been
women trained in gymnastics and games. The confor-
mation of the arm-pit of the Venus of Milo indicates a
high degree of muscular deyelopment of the chest, and
the muscular deyelopment 1s particularly noticeable in
the modelling of the abdomen; “ the rectal muscles of the
abdomen are clearly seen; the upper part of the belly as
far as the navel is diyided by a line in the middle and one
side, and oni the other are seen two furrows marking the
outer margin of the rectal muscles. | have not seen a
modern statue in which this great deyelopment of the
abdominal muscles was so well indicated.” There is no
group of muscles which it is more desirable for a woman
to possess in a deyeloped condition than those of the
abdomen.

Gilbert! has invésti?ated the sexual differences
in voluntary motor ability with the aid of a special
reaction-boardl with a button which the subject
was reguired to tap as rapidly as possible for
five seconds. Among over 1000 children at New
Haven, between the ages of six and seventeen, it
was found that rapidity increased with age to twelve
years, being slightly lowered at thirteen, then
Increasing to a maximum at seventeen. Boys

| Studies from the Yale Psychological Laboratory, vol. ii.
p. 63.
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throughout showed a higher rate of tapping than
glrls.l Both sexes fali off at twelve, but while the
0ys go on increasing in rapidity at thirteen, the
girls continue to lose up to the age of fourteen,
when there is the maximum sexual difference, and
again fali off at sixteen, when the boys are steadil
increa_sin% in rapidity. The tendency of the girls
to fali off at these ages is undoubtedly due, as
Gilbert remarks, to the influence of puberty, and
sexual physical development retards nervous devel-
opment in other directions. In another series of
experiments the tapping was continued for forty-
five seconds, in order to judge of the influence of
fatigue. This influence was found to be least
marked at the age of fifteen; when the data were
calculated separately for boys and girls, it was
found that girls tire more easily at thirteen than at
twelve, while for boys this occurs between thirteen
and fourteen. Boys tire more guickly than girls.
At this point Gilbert makes some observations
which are of considerable significance. * Boys tire
more guickly throughout,” he remarks, “ in volun-
tary movement than girls. But the statement that
boys tire more easily than girls could scarcely be
made upon the basis of my data, for the rate of
tapping by the boys was faster than that by the
girls. The statement that boys tire more easily is
unwarrantable, for, by averaging and comparing
the rate of tapping. for all boys and girls separately,
it is found that the girls on the whole tap slower
than the boys, who lose but little more than the
girls by fatigue, leaving the balance in favour of
L In another similar series of experiments at lowa City,
Gilbert found that from six to eight the girls excelled the
boys, though the boys tapped faster from nine on to nine-
teen; the decline of the girls in rapidity at the age of four-
teen was, however, less than at New Haven. t may be
noted, as possibly bearing on this difference, that the physi-
cal development of the ?owa children, irrespective o? sex,

was superior to that of the New Haven children. (lowa
Studies in Psychology, vol. i., 1897, p. 27.)
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boys. The average boy, including all ages, taps
29.4 times in five seconds; the average girl taps
20.9 times, thus tapping 8.5 per cent, slower than
boys. The average boy, including all ages, loses
18.1 per cent, by fatigue; the average girl loses
16.6 per cent. In other words, the boys lose 1.5

AVERAGE NUMBER OF TAPS GIVEN IN FIVE SECONDS. (Gilbert.)

per cent, more by fatigue than girls, and yet bo%/s
tap 8.5 per cent, faster than girls. This leaves the
balance greatly in favour of boys when voluntary
motor ability and fatigue are considered together.”
This is an aspect of that more continuous character
of women’s activity, and more intermittent nature
of men’s, to which reference was made at the begin-
ning of Chapter I. When women are working at
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their own natural level of energy, they tire less
quickly than men do when working at their natural
level of energy; but when women attempt to work
at the masculine level of energy, they tire very
much more rapidly than men.!

In practical life sexual differences in motor ability as
shown in tapping may be studied in the telegraph offices.
I am indebted to Mr. C. H. Garland for the following
observations :—* Possibly you may know that in tele-
graphing use is made of a system of short and long cur-
rents, which, passing through electro magnets, move an
armature working against a spring, depressing it for a
longer or shorter time. This armature produces either a
sound or prints g dash, or dot, on a paper ribbon. The
currents are sent hy a ' key,” which is essentially a brass
lever pivoted in centre, one end of which bears a handle.
The other end is depressed by a spiral spring. When the
handle is depressed the two contacts strike together and
complete the circuit, and the electro magnets at the distal
end of wire move armature in corresponding manner.
Sending by hand on such a key requires considerable
skill and delicacy, especially when high speeds of 30 to 35
words per minute are obtained. Mr. J. Grant, speaking
before the Postmaster-General on December i8th 1893
made some interesting calculations, from which it appears
that even when sending at the moderate rate of 20 words
per minute, 300 signals are sent in each minute. The
signals differ in length, and spaces have to be made of
varying lengths between letters and words. From an
ekperience of thirteen years, | can say that women are
on an average sloéwer senders than men. The men can
for short periods send even at the rate of 45 words per
minute, necessitating over 600 signals. The signals of

I Many other series of experiments, chiefly carried on in
America, confirm_those summarised above. Thus Christo-
pher, exgerlmentlng on Chicago school children with the
ergograph, found the boys superior to the girls throughout
the girls reached their masimum at fourteen, and from then
on to twenty remained stationary; the boys increased con-
tinuously up to twenty, when their energy was nearly double
that of the girls. Mary Harmon, among kindergarten chil-
dren, found that in flexion and extension of the arm girls
are notably slower than boys. Lewis, in comparing rat
of movement in flexion and extension of arms, foun
that American males were decidedly superior to American
females, and that Indians were intermediate.
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the mate clerks are cleaner cut, the distinctions between
dots and dashes being more regularly and better made.
The sending of women tends, as we express it, to | drag.’
The signals seem to slur into one another. The formation
is more frequently faulty, although there are many excel-
lent female clerks and many indifferent mate clerks. |
speak of averages. The handling of the key is another
peculiar point. The normal method, and that producing
the best results, is obtained when the key is grasped
lightly by tips of index-finger, middle finger, and thumb.
This is the common method by males. The females,
however, show a tendency to ‘ dan-ce ' on the key. That
is to say, they frequently change the method of operation,
alternately tapping the handle with the tips and the
middle joints of index and middle finger, and grasping it.
The hand is frequently lifted from the key in a sort of
flourish, and has a peculiar effect when watched. The
females on occasions change the position of their hand on
the key two or three times during the formation of a single
word. The rule seems to be to tap dots with tip of finger
and dashes witlh middle. An experienced operator can in
most cases distinguish by the marks received whether he
has a mate or female O]E)erator sendine to him. Females
also exhibit symptoms of fatigue on circuits, very quickly
becoming impatient, and certainly appearing less able to
talk and work at the same time. In conclusion, I might
say that those stations where women are almost exclu-
sively employed are notorious as being impatient, * snappy,’
and intolerant of any stumble.” In confirmation of
Mr. Garland’'s observation that telegraph operators can
always form an opinion as to the sex of the operators
with  whom they are in communication, | may mention
that | have been told by a female telegraph clerk that
she has from time to time been addressed through the
wires as “ old man ” by clerks who cannot be persuarterf
that she is a woman.

Sexual differences may be traced in handwriting,
though such differences are not easy to study by
methods of scientific precision. Of recent years,
however, efforts have been made to study hand-
writing exactly, with the aid of a special curvimeter
and other instruments of precision, more especially
by Gross and Diehl. The Ilatter, working in
Kraepelin’s laboratory at Heidelberg, finds that
women write more rapidly than men. Their writing
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is also larger than men’s, and the pressure they
exert in writing is scarcely half as much as that
exerted by men. But the women cannot increase
their rapidity of writing to the same extent as the
men, and such greater rapidity as they attain is due
to diminution in the size of the writing, while in
men it is produced by putting forth a greater effort.!
~ Manuat Dexterity.—Carl Vogt, whose opinion
is entitled to consideration, speaking of his uni-
versity experience in Switzerland, where there is so
large a number of women students, while bearing
witness to their guickness and excellent memory
for what they have learned by heart, stated that
the;y are not skilful with their hands: “ What makes
lat*oratory work particularly difficult to women is—
though one would hardly believe it—that they
are often awkward and unskilful with their hands.
Laboratory assistants are unanimous in complain-
ing that they are guestioned on the smallest matters,
and that one woman gives mor% trouble than three
men. One would have thought that the delicate
fingers of these young women were specially
adapted for microscopic work, for the manipulation
of thin lamina? of glass, and the preparation of
minute sections; but it is the contrary that really
hapdpens. One recognises the place of a female
student at a glance by the fragments of glass,
broken instruments, notched knives, the stains of
chemicals and colouring agents, the spoiled prep-
arations. There are exceptions without doubt,
but they are exceptions.””2 This point is of some
interest, and through the kindness of a friend | have
obtained the opinions of several experienced and
well-known teachers as to the relative awkwardness
of men and women in manuat operations. The
letters in response cover rather more than the

1 A. Diehl, “ Ueber die Eigenschaften der Schrift bei
Gesunden,” Psychologische Arbeiten, vol. 3, 1899, p. 37.
* Carl Vogt, Revue d."Anthropologie, 1888.
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ground of awkwardness, but they are worth quot-
Ing. Professor M‘Kendrick, of Glasgow Uni-
versity, writes:—““My experience has been that
women are, on the average, as neat and strong and
deft in manipulation as men. By ‘strong ' | mean
that they possess sufficient and well co-ordinated
muscular power in their fingers, hands, and arms.
Lightness and firmness of touch always imply a
well-ordered muscular mechanism. In my opinion
there is no average difference between the sexes
as regards the capacity of performing dexterous
manipulations. A certain percentage of both men
and women are clumsy and inept in the movements
of their fingers, and my experience does not lead
me to think that the percentage is greater in women
than in men. Some men possess delicate touch
combined with much patience in manipulative
work, and some women show the same excellences.
At the same time | cannot admit that women, on
the whole, are better adapted for delicate manipu-
lative work than men. It really resolves itself into
this, that many women can, in this matter, do what
any man can do, and that many men can do
what any woman can do. This iIs the result of
experience in teaching women for about twenty
ears.”

Y Professor Halliburton, of King’s College, Lon-
don, writes—* My answer would be 6f much moref
value if | could give definite statistics, but as

have kept nonql,_ all 1 can do is to state my generat
impressions. The success of women students at
examinations in science will in part answer your
inguiries, but though examinational success is evi-
dence of one kind of ability, it is not, unless taken
in conjunction with other things, of superlative value
in my eyes. | should rather look to the generat
work of the students, such as one sees in a practical
class. On the whole, then, | should say that
women students are on the average better than men
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students. This may be in part owing to the fact
that women do not take up scientific work unless
they are earnest about the matter and have some
scientific ardour; with men one finds a large class
who have no interest in their work, and who, in
spite of their laziness or stupidity, or both, have
been sent to college by their parents and guardians.
The best women students are not, however, so good
as the best men. They do not ﬁet the same grasp of
the subject; they are more bookish and not so prac-
tical; they excel, however, in an infinite capacity for
taking e\a}ms, such as one seldom if ever sees in a
man. ith both men and women one often finds
that good ability, intelligence, industry, and exten-
sive theoretical knowledge are combined with an
inability to do practical work. This is not, how-
ever, the rule in either sex. Still, ever?/ now and
then we come across instances of people who are
not able to use their fingers, be they ever so
industrious or ngted in other ways; and my further
impression is that one meets with this more often
in women than among men.”

Mr. Vaughan Jennings, who has taught Biology
to mixed classes at the Birkbeck Institute for several
years, writes—* | think that in the matter of man-
Ipulation men are on the whole better than women.
In a class egually divided | should expect, | think,
to find more men than women showing natural skill
in dissection or in using delicate apparatus. (If
one had to select a number of untrained recruits to
learn such work one would choose them mainly
from sailors.) At the same time the men who have
no capacity for such work are likely perhaps to be
worse than the ayerage woman, probably because
they take less trouble. Tt is difficult to Say where
the difference lies. It is impossible to tell how
much inherited habit has to do with any of the
mental differences between the sexes. Some differ-
ence in the neryous system seems to be at the root

(o]
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of most of it. A certain lack of initiative and a
hesitation about ' taking the next step ' seems to
cause a good deal of apparent slowness. | am sure
also that greater nervous irritability is responsible
for much. The ordinary words ' nervousness,
‘ impatience, etc., do not express what | mean—
but there is a sort of almost unconscious and auto-
matic exhaustion of the nervous system which often
spoils delicate handiwork; and the strong man with
the heavily-balanced nerves has a far greater advan-
tagie than is generally believed. However, this is
only theory. My opinion is by no means a strong
or decided one, but I think on the whole it goes to
the masculine side.” )

It will be seen that the writers of two of these
letters (which, | may add, were addressed to a lady)
cautiously support Professor Vogt's experience,
though with nothing of his characteristic brusauerie
of expression. The opinions as to the greater
awkwardness of women students in manipulation
are three to one, while Professor M*Kendrick, who
forms the minority, guards himself from the asser-
tion that women are less awkward than men. More
recently Professor Heymans has carried out a larger
inguiry among Dutch professors which still more
emphaticall?/ confirms the greater skill of men in
manuat skill in laboratory work. Onl_¥ one pro-
fessor regarded women as more skilful, while
twenty assigned the superiority to men (ten finding
no sex difference), and this result is the more
notable, Heymans remarks, since it is contrary
to our prepossessions. That women possess in
specially high degree the *“ well co-ordinated mus-
cular power ” which, as Professor M‘Kendrick
points out, is involved in skilful manipulation,
there is, so far as | am aware, no precise experi-
mental eridence to show; while, as we shall see

1 Heymans, Die Psychologie der Frauen, p. 129.
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later on, the * nervous irritability ” invoked by
Mr. Jennings is an important factor in the activities
of women.

It is not easy, as | have elsewhere had to point
out, to compare the relative skill of men and women
workers, because men and women rarely perform
the same work under the same conditions. The
cigar and cigarette trades furnish a good field for
comparison ; this work reguwes in its more impor-
tant branches very considerable manuat dexterity
and neatness, and a quick, accurate eye. It does
not cali for great muscular strength, and is there-
fore well fitted for women; as a matter of fact, in
East London and Hackney cigar-makers are in the
proportion of about 800 men to 1100 women and
girls.l The women, however, speakin(\?1 generally,
are set to do a lower class of work; they receive
from 15 to 40 per cent, less wages than the men,
and it seems to be generally agreed that their work
is inferior. It should be added, however, that the
physique and intelligence of the men are reckoned
as above the average. A large number of women
and girls are employed as cigarette-makers. This,
it need scarcely be said, requires long practice and
great dexterity, especially when, as is now the
case, so narrow a margin of the paper is allowed
to overlap. All the best work is at present done by
men; the women are employed chiefly in what Is
called “ push work,” which" means that the paper
wrapper Is first constructed and the tobacco inserted
subsequently; this is much less skilled work and
produces an_inferior kind of cigarette. In Leeds
also, accordln? to Miss Collet, experience seems to
be in favour of men’s work; in the cigar trade there
men are said to have a lighter touch than women,
and to produce cigars, as a rule, of more equal

1 See in Booth’s Labour and, Life of the Peofle, 1880,
vol. i., the interesting Chap. vi. on “ Tobacco Workers,”
from which the facts stated above are mainly taken.
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guality.l In American tobacco factories opinion
seems to be more favourable to women’s work than
in England. In four establishments the men were
said to be more efficient than the women ; in one
the women more efficient than the men; in four the
men and women were said to be equal.l _

In cotton weaving éthough not in cotton spin-
ning), both in England and France, it appears that
men and women are equal, and women (even as far
back as 1824) have earned as much or nearly as
much as men.

There is, finally, at least one occupation, chiefly
involving manuat dexterity, in which women are
stated to be distinctly superior to men. Women
stitch the serge linings to saddles as well as men
and 40 per cent, more qsuickly. They are paid at
the same rate, and earn 35S. a week as against 25S.
formerly earned by men. It is an occupation for
which women have been more highly trained than
men.3

There is a generat belief that women are nimbie
and dexterous with their fingers. If, however, we
except needle-work, in which women are as a rule
forced to possess the skill that comes of practice,
there seems reason for concluding that on the
whole the manuat dexteritv of women is somewhat
inferior. Helen Thompson in Chicago found that
manuat dexterit¥ is slightly greater in men, though
quick power of making new co-ordinations was

1 Clara E. Collet, * Woman’s Work in Leeds,” Economic
Journal, September 1891, ] o

" Eleventh Annual Rejort of United States Commission
of Labour, p. 517; quoted by Edith Abbott, Women in
Industry, p. 212. here are incidental advantages in
women’s work, as they do not smoke themselves (in which
case they could claim tobacco for personal use), and are said
always to be at work on Monday morning. . .

‘1" guote the two last cases from a very able discussion
by Sidney Webb, “ Alleged Differences in the Wages paid
to Men "and to Women for Similar Work,” Economic
Journal, i8gi, p. 635.
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greater in women. The latter result is supported
y Wells’s experiments with the tapping test, and
reference may be made to the greater readiness of
women to turn to a new occupation, and similar
allied characteristics brought out by Heymans’s
enguete.l This deficiency In dexterity seems to be
more marked in the more special and skilled depart-
ments of work. Thus, as Mr. Webb remarks,
“'women weavers can seldom !tune’ or set their
own looms. Women heraldic engravers have,
curiously enough, never been able to point their
own gravers, and have, in conseguence, nearly
abandoned that occupation.” In such cases as
this we have, no doubt, to deal not so much
with defective manuat dexterity as with a certain
lack of resourcefulness and initiative, and especially
with the lack of interest on which Heymans
insists.

~ Sense-judgments.—Under this heading we may
include various phenomena which, although closely
related to pure sensory impressions, are more
highly complicated by muscular, reflex, and intel-
lectual factors. The power of forming rapid and
accurate sense-judgments is of very great impor-
tance in practical life. Unfortunately, it is not
easy to find or even to devise reliable investigations
regarding the relative skill of men and women in
forming sense-judgments; it is rare to find men and
women working under absolutel& the same condi-
tions at absolutely the same work.

In the business affairs of life, where we may
reasonably expect to find natural selection operating
to effect a true sexual distribution, the evidence is
conflicting. In salt-making, women often perform
work elsewhere done by men, and are said to be
more “ neat-handed ” in ‘“tapping the squares *;
at the same time they do less work than men,

| Heymans, Psychologie der Frauen, p. 279.
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two men taking the place of three women.l In
America an experienced peach-grower has asserted
that women have guicker and defter fingers than
men (as well as more natural honesty), and that
they make better graders and packers than men.1
As money-counters, women in America are said to
be much more expert than men, seldom making a
mistake or passing counterfeit coin. They can tell
a bad bill by feeling it only, it is asserted, and a
bank cashier will make a hundred mistakes where
they make one.3 All these assertions are a little
dubious.

If we turn to the more accurate and measurable
determination of sexual differences in the formation
of sense-judgments, it is possible to find a few,
though not many, attempts to measure accuracy
of motor response to sensory impressions. A few
tests were applied at the Anthropometric Laboratory
during the Bath meeting of the British Association.
It was found that in dividing a line in half women's
eyes were absolutely correct in i0 per cent, more
cases than those of men—i.e., 35.6 per cent, of the
men were successful, against 45.5 per cent, of the
women. The division of a line iInto thirds was
done about egually correctly by both sexes, while
the men were considera_blﬁ/ more accurate than the
women in estimating a right angle—i.e., 63 per cent,
men were correct, against 33.7 per cent, women.
In investigating New Haven school children Gilbert
found that in judgment of weight-differences both
boys and girls improve with age. At six the boys
are decidedly superior to the girls, from seven to
thirteen they oscillate but on the whole keep pace
with each other; after that there is a decided

1'S. Webb, “ Alleged Differences, etc.,” Economic
Journal, 1891.

2 Worl¢Ps Work, July 1902. )

3 Pall Mail Gazette, 27A September 1886. The authority
for this statement is not given.
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superiority of boys. Helen Thompson also found
that in discriminating weights men are much more
accurate than women.l At lowa Gilbert further
investigated the accuracy with which space is
%udged in terms of mocement: the subject having
irst had an opportunity of measuring the distance
between two points with his eyes, had then to mark
it off with eyes covered. Accuracy increased with
age; between the ages of six and ten girls were
more accurate, but after that boys became more
accurate. In the estimation of length by sight, it
may be remarked, Gilbert found that at nearly all
ages boys are more accurate than girls.2

Franz and Houston in New York found that in
estimating time, distance, proportion, and in quan-
titative measurements generally, boys are more
exact than girls.3

Professor Jastrow, in experimenting on the mate
and female students of Wisconsin University,
devised a series of tests of sense-judgments, though
he was only able to complete a smali portion of
them, namely, those relating to pressure and one
relating to the space-sense of the skin. The sub-
jects were first reguired to pour as much shot in
the palm of their right hands as they thought would
weigh an ounce; the men on the average decided on
47 gm'—an exaggeration of 65 per cent.; the
women on the average chose 22 gm.—an under-
estimation of 21 per cent. The subjects were next
asked to pour shot into a box so that both shot and
box should weigh an ounce; in this test a well-
recognised illusion was involved, as a stimulus
appears less intense when spread over a larger area;
both men and women largely exaggerated the

1 H. Thompson, Mental Traits of Sex, p. 36.

'Gilbert, Studies from the Yale Psych. Lab., 18q4; ib.,,
lowa Uniw. Studies in Psych., Y&ey.

' Franz and Houston, “ The Accuracy of Observation and
of Recollection in School Children,” Psych. Rew., Sept. 1896.
These results agree with those of Bolton.
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amount necessary, but the exaggeration was some-
what greater in the case of the men. When the
operation was repeated with the intention of making
box and shot weight one pound there was a slight
exaggeration with the men, but the women’s error
was very smali. The subject was then given the
box which he considered to weigh one pound, and
asked to put sufficient shot into another box to make
it weigh double the first, in this test the women
were very slightly more successful than the men.
The space-test consisted in separating the points
of the aesthesiometer on the back of the subject’s
hand until he regarded. the distance between the
points to be one inch; both men and women over-
estimated the separation necessary, the men slightly
more than the women.l Jastrow’s observations
without exception show greater accuracy of judg-
ment on the part of the women; here, however, it
must be borne in mind that the experiments were
made through the medium of the dermal sensations
of the hand, and, as has already been pointed out,
such experiments place men at a disadvantage from
the outset, and have little value in determining
sexual differences in natural faculty. They have,
however, a certain value in relation to the practical
affairs of a world in which men and women must
be accepted as they stand, since it is thus demon-
stated that the coarsening of the skin by rougb
usage is a real disadvantage in forming sense-
judgments.?

1 Jastrow, * Studies_from University of Wisconsin,” Amer.
Journal Psych., April 1802. ) )

* Those who wish to follow in greater detail the consider-
able body of recent experimental work, bearm% on the
sexual differences brought out in this and the Ttollowin
chapter, will find ample materiat in the Psychologica
Tieniew, the American Journal of Psycholoey, and the
Pedagogical Seminary. Various other periodicals and
ear-books may also be consulted, such as the Zeitschrift fur
sychologie und Physiologie der Sinnesorgane, the Annee
Psychologigue, and the Archiwio di Psichiatria.



CHAPTER VIILI.

THE INTELLECTUAL IMPULSE.

THERE IS NO PURELY ABSTRACT THOUGHT—DIFFICULTY OF
ACCURATELY  INVESTIGATING  INTELLECTUAL PROCESSES
—JASTROW’S  INVESTIGATIONS INTO THOUGHT-HABITS
AND ASSOCIATIONS—MEMORY—RAPIDITY OF PERCEPTION
—WOMEN READ RAPIDLY—THE READY WIT OF WOMEN—
THEIR TENDENCY TO RUSE, AND ITS CAUSES—PRECOCITY
—MORE MARKED IN GIRLS—CONDUCT—PUBERTY AND
MENTAL ACTIVITY—INDUSTRIAL AND BUSINESS CAPACITY
—EXPERIENCES OF THE POST OFFICE—ABSTRACT THOUGHT—
THE GREATER INDEPENDENCE OF MEN—WOMEN AS PHIL-
OSOPHERS AND MATHEMATICIANS—RELIGION—RELIGIOUS
SECTS FOUNDED BY WOMEN—THEIR GENERAL CHARACTER
—WOMEN’S CONTRIBUTIONS TO THE STRUCTURE OF THE
CATHOLIC CHURCH—POLITICS—SUMMARY.

Under this heading we may conveniently consider
various tendencies to think and to act according to
what are usually considered rational motives. As a
matter of fact even our most abstract mental pro-
cesses are not abstractly rational. The dryest light
of the intellect is coloured in infinite ways. If we
could conveniently investigate, for example, the
multiplication table—an apparently abstract posses-
sion common to most persons—as it exists in in-
dividual minds from early childhood onwards, we
should find it_cu_riouslty tinged with emotional and
pictured associations, from the simplest shadings up
to the elaborate visions of the colour-hearer. It may
be safely said that no two persons possess the same
multiplication table.
217
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The fact that even in so simple a shape the intel-
lectual impulse is highly complicated makes the
definite objective knowledge of psychic processes g
very vast and difficult field. It i1s the more difficult
because to get reliable results we must secure uni-
formity and simplicity of method working on a
large body of subjects. Introspection frightens and
Paralyses our psychic processes; they are, as Pro-
essor Jastrow well expresses it, like children who
romF1 and express themselves freely in the privacy
of the family circle, but become bashful, silent,
and conventional before strangers. At present an
objective knowledge of mental processes has been
sought at so few points and by so few investigators,
each of them usually adopting his own methods,
that our knowledge of sexual differences in the
manipulation of the intellectual impulse is frag-
mentary and incomplete, and this character will be
reflected in the present chapter. What has been
said as to the comparatively little light thrown on
sexual difference by the study of the brain applies,
at present, in a still higher degree to the study of
intellectual processes.

To arrive at any reliable knowledge of mental
sexual differences it is no longer enough to formulate
suggestive impressions or brilliant theories. These
have a certain interest and value, it is true, but they
have no part in any knowledge that can be called
science. It is along the lines of precise experiment
that we may reasonably hope to obtain a mor?
definite and objective knowledge of sexual menta
differences. Two series of investigation by Pro-
fessor Jastrow, one of the first to inaugurate such
investigations, may here be mentioned.l They were
carried out on mate and female university students.
The first investigation was into community of ideas

1 “ A study in Mental Statistics,” New Rewiew, December
1891.  * A Statistical Study' of Memory and Association,”
Ed/iicational Review, New ‘York, December 1891.
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and thought-habits, the nature of the more usual
types of associations, and the time-relations of these
processes. Fifty students (twenty-five of each sex)
were asked to write down one hundred words as
rapidly as possible, and to record the time. Words
in’ sentences were not allowed. There were thus
obtained 5000 words, and of these nearly 3000 were
the same, showing how great is the community of
our thoughts. This community of thought is greater
in the women; while the men use 1375 different
words, their female class-mates use only 1123. Of
1266 un|(1ue words used, 29.8 per cent, were b

males, only 20.8 per cent, by females. If the words
are all divided into classes it is seen that among the
men there was a much more freguent occurrence of
words referring to the Animal Kingdom, Proper
Names, Verbs, Implements and Utensils, Adjec-
tives, Vegetable Kingdom, Abstract Terms,
Meteorological and Astronomical, Occupations and
Callings, Conveyances, Other Parts of Speech,
Geographical and Landscape Features. mong
the women there was a decidedly greater tendency
than among the men to use words referring to
Wearing Apparel and Fabrics, Interior Furnish-
ings, Foods, Buildings and Building Materials,
Minerat Kingdom, Stationery, Educational, Arts,
Amusements, Kinship. The remaining] classes of
words which were used with almost equal frequency
by both sexes were Parts of Body, Miscellaneous,
and Mercantile Terms. The group into which the
largest number of the men’s words fali is Animal
Kingdom (254 to 178); the group into which the
largest number of the women’s words fali is Wear-
ing Apparel and Fabrics (224 to 129); ““the infer-
ence from this that dress is the predominant cate-
gory of the feminine (or the privy feminine) mind
Is valid with proper reservations; but we should
remember that the dress of a woman is more con-
spicuous, more complex, and more various than that
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of a man, and that she has more to do with the
making of it.” In regard to Foods the difference is
very great, much greater in fact than in regard to
almost any other class of words; while the men only
use 53 words belonging to this class, the women
use 179; whether the part played by women in the
preparation of food is sufficient to account for this
reat disproportion Professor Jastrow refrains from
eciding. “ In generat,” Professor Jastrow con-
cludes, ““the feminine traits revealed by this study
are an attention to the immediate surroundings, to
the finished ﬁroduct, to the ornamental, the indi-
vidual, and the concrete; while the masculine pref-
erence is for the more remote, the constructive, the
useful, the generat, and the abstract.” Another
point worth mention is the tendency to select words
that rhyme, and alliterative words; both these ten-
dencies were decidedly more marked in men than in
women. In regard to the time taken by the whole
process there was practically no sexual difference.
Another series of experiments was made by
Professor Jastrow in order to test the processes of
memory and association. The withdrawal of a
screen revealed a word upon the blackboard, where-
upon each member of the class wrote upon a slip of
Baper the first word suggested by the word on the
oard, and then folded the paper so as to conceal
what had been written; another word was then
shown and the process repeated until each student
had written ten words. (The ten words on the
blackboard, it should be said, were simple mono-
syllables, including most of the words which the
previous experiment had shown to be most generally
uppermost in thought.) Exactly two days later,
and without the slightest expectation on their part,
the students were asked to write as many as possible
of the words they had written forty-eight hours
previously, and in the same order. The original
ten words were then again written on the board, and
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the students asked to write as many as possible of
the associations recorded two days before. The
results of the first test may be called the * original
lists,” of the second the “ A lists,” of the third the
“ B lists.” The first showed the most accessible
associations to ten common words; the ““A” lists
show to what extent such can be recalled by
memory alone, upon short notice, and when
written with no expectation of future use; the “ B ”
lists show to what extent the recollection is aided
by the presence of the suggesting words. It was
found that of the words written by the men 40 per
cent, were completely forgotten, and 50 per cent,
correctly recalled, while the women forgot only 29
per cent, and correctly remembered 58 per cent.,
that is to say, that the women showed distinct
superiority in memory. On the other hand, the
“B ™ lists are substantially alike in both men and
women; in other words, the furnishing of the
original word aids the men more than the women,
and this makes the proportion of totally forgotten
and correctly recalled words the same for both
sexes. It was also found that while men favour
associations by sound and from part to whole,
women prefer associations from whole to part and
from object to guality. Professor Jastrow also
organised some experiments on similar lines at the
Milwaukee High School, and here also was shown,
and in a still higher degree, the superiority of the
feminine mind In the matter of memory. Here,
also, the difference between the sexes was lessened
when the suggesting word was supplied. The
sexual difference was clearly greater in the high
school; it also appears that while university boys
remember better than high school boys, high school
girls remember better than univerSity girls. In
many smali points curious and unexpected sexual
differences were found to be identical at the uni-
versity and at the high school. In both, finally,
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there was found, as usual, greater community of
association in girls than in boys. In a subseguent
series of experiments to test the nature of associa-
tions (the results of which Professor Jastrow kindl
communicated to me) each student wrote five words
to each of the same ten words. A comparison of
the men and the women suggested that masculine
preferences are probably for associations by sound
#as man-can), from whole to part (as tree-leaf),
rom object to activity (as pen-write), from activity
to object (as Write-pen?, and perhaps by natural
kind (as _cat-do%); while feminine preferences are
for associations from part to whole (as hand-arm),
object to guality (as tree-green), quali(tjy to object
(as blue-sky), and miscellaneous (including all that
are ambiguous or not easi!¥ classified). This more
special study of sexual differences in the associa-
tion-element in thought does not entirely confirm
the results suggested by the previous study; and it
need scarcely be remarked that a few series of
investigations can onIK_ lead to provisional results.
Among German higher school children at
Freiburg, in Baden, Cohn and Dieffenbacher have
carried out some interesting investigations on sexual
differences, although the results are not exactly
comparable, since the boys and the girls were not
in the same schools, and the girls were, moreover,
of slightly higher social class than the boYs. In
description it was found that the boys dealt more
with objects and their meanings and with definite
numbers. They excel the girls in practical char-
acters of number, size and use, but not so much
in regard to spatial relations, or to number and size
of persons, and to clothing. These German boys,
nevertheless, paid more attention to clothing
than the qirls, ap%parentl because of their interest
in the uniforms of officials. The girls, though less
concerned with detailed facts concerning objects,
showed more interest in the emotional expression
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of people.l In the logical formation of sentences
the girls (contrary to_a common belief) proved
superior to the boys. They also excelled the boys
in rapidity of reading. In ability to read and write
at the same time the girls were superior to the boys
at an early age, but later there was no difference in
this respect. The girls greatly excelled the boys in
output; their descriptions and reports were of much
greater extent. Their ready spontaneity corres-
ponded to this greater output. In writing essaﬁ/s
they excelled the boys in nearly every respect. The
drawings of the girls also contained more than
those of the boys, this being apparently due to
better visual memory;, they reproduced objects and
colours more accurately than the boys. In literary
style the girls also excelled the boys, surpassin

them especially in the use of metaphor and o
picturesaue adjectives.  Blemishes exceeded good
points in number in the essays of the boys, but it
was the reverse in those of the girls, and the literary
style of the girls was more lively. Above all they
were richer in feeling, displaying more sympathy
and more sentiment.? The%/_ were at the same time
lacking in the loyal and ethical feelings shown b

the boys, as also in the intellectual feeling of ad-
miration. On the whole there was more person-
ality in the literary work of the girls. They also
seemed more visual than the boys, and were cer-
tainly more subjective.}

1 Heymans ﬁi’sycholo ie der Frauen, p. 136) also found that
while men talk more of things women talk more of persons.
He also found that in both sexes alike the unemotional talk
more of thln%s than the emotional, and the emotional more
of persons than the unemotional. In this, and in other
matters, there is, as Heymans puts it, a correlation between
personality and emotionality. ) )

2 It may be noted that Heymans in Holland noted {op. cit.,
. 95) that experience had shown that girls are superior to
oys in narrating stories of their own invention, and that
théir essays excel those of boys in imaginative detail. We
have here a basis for the success of women as novelists.
3J. Cohn and J. Dieffenbacher, Untersuchungen ilber
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Ivanoff has made an elaborate and ingenious
study of intelligence in relation to ability in draw-
ing among the boys and girls of the schools in
the French-speaking cantons of Switzerland (Neu-
chatel, Geneva, Vaud, Berne). He finds that there
is a correlation between generat aptitude for school
work and aptitude for drawing. In generat apti-
tude, however, the girls were slightly superior to
the boys, while the boys were superior in drawing.
Writing is a kind of drawing, and there was a
correlation between good drawing and good writ-
ing, which was, however, rather better marked in
the boys than in the girls. There was also a
correlation between aptitude for geography_ and

ood drawing, but the boys showed more aptitude
or geography than the girls. There was, again, a
correlation between drawing and history, the boys
here also being superior to the girls. There was
an antagonism in the boys between drawing and
languages (which lvanoff believes may be an
antagonism between the symbol and the reality),
but 1t was not found in the girls. In arithmetic
there was in the girls a correlation with drawing,
but in the boys there was, on the pontraay, an
antagonism between aptitude for drawing and apti-
tude for arithmetic.l In the boys, on the other
hand, there was a complete correlation between
manuat work and drawing, but only an incomplete
correlation of this kind in the girls. No sexual
difference was found in literary composition; there
was a elear correlation between good drawing and
good composition in both sexes, but there was no
corresponding correlation between bad drawm? and
bad composition. There was a strong correlation
Geschlechts- Alters- und Begabungs- Unterschiede bet
Schtilcrn. Beihejte sur Zeitschrift filr Angewandte Psycho-
logie, No. 2, 1911. . .

his same antagonlsm has often been noted in draughts-

men of genius (Kik. Zt. f. d. Angeiuandte Psychol., 1908,
Part TI).
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between ?o_od drawing and intelligence. The pro-
portion of intelligent scholars was almost the same
In both sexes (14 per cent, boys and 13 per cent,
g”rls); there were, however, more unintelligent girls
than boys (u per cent, Qi_IHS and 8 per cent. bo%/s).
Girls were found to be slightly more attentive than
boys (13 per cent, girls were good in this respect
against 11 per cent, boys), and the proportion of
inattentive boys was nearly twice as great as of
inattentive girls. Good drawing is by no means
correlated with attention; 26_Ber cent, of the girls
good in drawing were described as attentive, but
only 14 per cent, of the boys. Ivanoff found in this
highly instructive stud¥ of sexual differences that
though girls are more often unintelligent than boys,
they more often stand well in their work, they are
more diligent, they are more attentive. He con-
cludes that ?IY!S are mor% influenced than boys
by emotional influences having nothing to do
with intelligence; they possess less ““function of
abstraction ™ than boys, fewer abstract types of
intelligence. There is a closer correlation in
their case between good drawing and good all-
round work, this showing a less degree of differen-
tiation in their intelligence, though by no means
necessarily a less rich psychic life. A boy can
be very strong in one subject and very weak in
another; this 1s very rare in girls, who, however,
by diligence are able to efface this lack of special
aptitude. They resemble the tortoise who outran
the hare. It is by this diligence, combined with the
exercise on a great scale of their aptitude for
memory, that girls are fully able to supplement the
lack of special innate aptitudes.!
Memory, it will be seen, is found to be decidedl

superior, on the whole, in girls. This accords wit

L E., Ivanoff. ““ Recherches Experimentales sur le Dessin

des Ecoliers de la Suisse Romande,” Arch. de Psychol.,
Dec. 1908.
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the opinion of most of the competent observers
who recognise any sexual difference in this
matter. Thus in Holland Heymans found that
only two professors regarded men as superior
in memory, against eighteen who considered
women superior, twenty-four noting no sexual
difference.! ] ) ]

Various special series of experiments have been
made during recent vears on memory in school
children. e generat tendency is to show a
slightly greater superiority in the girls, although
this superiority is not found in every kind of
memory. Thus in an elaborate series of experi-
ments made by Max Lobsien on over 450 children
at Kiet,2 it was found that the total increase in
memory power during school years was greater in
the girls than in the boYs; in girls there was a
generat development in all kinds of memory about
the age of twelve, but this uniformity was not
marked in boys; the memory of girls for sounds
rose chiefly about the thirteenth year, and for eisual
representations about the fourteenth year. When
a comparison is made between boys and girls of the
age of ten to eleeen, there is, on the whole, a very
slight superiority of girls; between twelve and
thirteen—when the precocity of girls comes into
play—there is a decided superiority of girls, shown
in six kinds of tests out of eight; at the finat stage,
between the ages of thirteen and fourteen and a half
the superiority of girls has very slightly fallen, but
is still shown in six tests. The memory for words
and also for visual representations was decidedly
better developed in the girls. In tests involving
reproduction in exact succession boys were sightly
superior as regards figures and sounds, but in

1 Heymans, Die Psychologie der Frauen, igio, p. 127.

" Max Lobsien, “ Experimentelle Untersuchungen uber
die Gedachtnissentwickclung bei Schulkindern,” Zzi. f.
Psych, u. Phys. d. Sinnesorgane, Bd. 27, heft ! and 2, iqoi.
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the sphere of real objects the girls were decideo_ll?]/
superior. Some of these results correspond wit
those found by Monroe among American-born
children in Massachusetts, between the ages of 2
and 6. At all ages the qirls were decidedly
superior to the boys in remembering simple songs
of the kindergarten type; altogether 50 per cent, of
the boys and 63 per cent, of the girls remembering
the songs. But the superiority of the girls is less
marked at the higher age, though this Is only 5 to
6 years, than at the early age.l It may be added
that Helen Thompson found that while women
students memorise Dbetter, there was no sexual
difference in retentiveness of memory.

In an article by Professor Stanley Hall on *“ The Con-
tents of Children’s Minds on entering School ” (Pedagogi-
cal Seminary, June. 1891; also Berlin Stadiisches Jahr-
buch, 1870, pp. 59-77), a detailed summary is given of an
investigation carried on at Berlin into the ideas and know-
ledge of several thousand children on entering school.
Although the carrying out of this investigation was left to
the teachers, certain fairly reliable results seem to emerge.
The familiarity of the children. with 75 different objects
and ideas was tested, and it was found that “ the easily
and widely diffused concepts are commonest among girls,
the harder and more special or exceptional ones are com-
monest among boys. The girls clearly excelled only in the
following concepts Name and calling of the father,
thunder-shower, rainbow, hail, potato-field, moon, square,
circle, Alexander Square, Frederick’s Wood, morning-red,
oak, dew, and Botanieal Garden. The girls excd in
space concepts, and boys in numbers. Girls excel in fairy
tales [girls 60 5 per .cent, to boys 39 5], and boys in reli-
gious concepts [boys 60.3 to girls 39.7]. As the opportun-
ities to learn both would not probably differ mucn, there
seems here a difference of disposition. Rothkappchen
was, better known than God, and Schneewittchen than
Christ. More boys could repeat sentences said to them,

\V. S. Monroe, ““Tone Perception of Young Children,”
Peaagogical Seminary, March 1903. Vertes, In Germany,

also finds memory ~ better in girls, Zeitschrift fiir
Psychologie, vol. Ixiii, ign.
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or sing musical phrases sung to them, or sing a song,
than girls.” Professor Hall proceeds to give an account
of a more careful study on similar lines of several hundred
children at Boston. The results, although not carried out
on a sufficient number of children, confirm on the whole
those reached at Berlin. ““In 34 representative questions
out of 49 the boys surpass the girls, as the German boys
did in 75 per cent, of the Berlin questions. The girls
excel in knowledge of the parts of the body, héme and
family life, thunder, rainbows, in knowledge of square,
circle, and triangle, but not in that of cube, sphere, and
pyramid, which is harder and later. Their stories are more
imaginative, while their knowledge of things outward and
remote, their power to sing and articulate correctly from
dictation, their acquaintance with numbers and animals,
is distinctly less than that of the boys. The Berlin reports
infer that the more common, near, or easy a notion is the
more likely are the girls to excel the boys, and vice vers&.

. Boys do seem more likely than girls to be ignorant of
common things right about them.” These interesting data
bear on the respective capacity of, men and women for
abstract thought and for practical life, which it will be
necessary to touch on later.

One other series of observations may be mentioned.
Professor C. S. Minot sent out cards with the following
request ——Please draw ten diagrams on this card, with-
out receiving any suggestions from any other person, and
add your name and address.” Five hundred sets were
received from persons of both sexes. Circles were most
common, then squares, then triangles, then four-sided
figures, and so on. It was found that repetitions much
preponderated among the women, though this is not true
of all classes of diagrams; the men exhibit on the whole
much more variety than the women. (C. S Minot, “ Second
Report on Experimental Psychology : Upon the Diagram
Tests,” Proceedings Am. Soc. for Psych. Research, vol. i,
No. 4, 1889.) o ]

Various investigations in recent years have shown a
certain degree of sexual difference in the ideals and the
literary tastes of children. Thus Lobsien, at Kiet, found
that girls ha?/e a much smaller range of variation in
their ideals, all sorts of persons being regarded by boys as
their ideals (Lobsien, “ Kinderideale,” Zeitschrift fiir pad.
Psychologie, 1903, summarised in Zeitschrift fiir Psych-
ologie der Sinn-esorgane, 1905, heft 1 and 2, p. 143).
In America Brittain has written a lengthy study founded
on the tastes of children in matters of literature, and in
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the writing of stories. The boys specialise on motor
interests, the girls are more static and emotional. The
girls excel in visual and auditory imagery, the boys in
motor imagery. The girls have a stronger interest in
names and use fanciful and striking names more frequently.
Their stories are more detailed, though the details are often
irrelevant, and the emotional materiat (pity, sadness, fear,
etc.) so large as to “ suggest almost a neurotic tendency.”
At the same time the stories of the girls are often top-
heavy with ridiculous climaxes. The boys excel in con-
structive unity. Religious and morat, as well as emotional
interests enter more largely into the girls’ stories (Horace
Brittain, “ A Study in Imagination,” Pedagogical Sem-
inary, June 1907).

The ideals of English school children have been
investigated by Catherine Dodd by the method of asking
two questions: (1) Would you rather be a man or a
woman, and why? (2) What man or woman you have
heard of would you rather be? These questions were
put to 302 boys and 289 girls between the ages of eleven
and thirteen. They were put in the ordinary course of
school work. (It may be noted that the South African war
was going on at the time and this affected the answers.)
“ Of the girls, 35 per cent, wish to be men, and only
one boy wishes to be a woman, and that only in order to
live an easier life, most of the boys wishing to be Welling-
ton or Nelson; 30 per cent, girls wish to be women
because they have ideals of helping and elevating the
world, or would like to be nurses, etc. Florence Nightingale
and Gladstone are the people the girls would oftenest like
to be; another 30 per cent, of the girls would like to be
women in order to escape the responsibilities of men’s
lives and get more joy out of life. Of the boys, seventy-
six per cent, wish to be men for purely selfish reasons,
15 per cent, for more unselfish reasons. Some of the boys
fairly put both sides of the question, but .none of the girls
do so. The boys usually want to be eminent soldiers or
sailors, or else Shakespeare or Gladstone.” (Catherine
Ing%%d), “ School Children’s Ideals,” National Revieiv, Feb.

The same questions were subscquently pul to 196 Ger-
man school children, in primary and secondary schools,
between the ages of ten and fourteen. The German chil-
dren were very grave and serious, and never showed the
sly touches of humour, fancy, or rebellion found among the
English children. The boys gave prominence to civic
yirtues, the girls to domestic yirtues; the latter were also
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very docile in accepting ideals, and very sentimental. In
striking contrast to the English girls, there was not a
single German, girl who wished to be a man; some said,
“ It is wicked to wish to be a man ” ; only one girl desired
to escape responsibilities. “ Unlike the English girls, also,
they are much impressed by the importance of being good
wives and mothers. On the whole they have a high sense
of duty and none of the rebelliousness of spirit of the
English girls. Of the boys, 54 per cent, wish to be men in
order to get more enjoyment. One German boy wishes to
be a woman, because women can love better, and another
because they are more ideat.” (Catherine Dodd, “ A Com-
parison of German and English School Children,”
National Revieiv, Dec. 1900.)

A further study presents the results of putting the same
auestions to 600 American boys and girls in the New
England States and Indiana. “ The answers of the girls
(unlike those of the German girls) are more interesting
than those of the boys, 15 per cent, of the girls
wish to be men; they demand freedom and glory, and
(unlike the German girls) only one refers to maternal
duties. They admire the greatness of Washington and
the wealth of Miss Helen Gould, Louisa Alcott coming
third in their admirations. The heroes of the American girls
are mostly women, and they show little of the adventurous
spirit of the English girls.” (Catherine Dodd, “ Ideals of
the American School-Girl,” National Review, June 1901.)
Another -investigation at Nashville, Tennessee, showed
that 9 per cent, of the boys and 35 per cent, of the girls
chose ideals from the opposite sex. (D. S. Hill, “ Chil-
dren’s ldeals,” Ped. Sem., June 1911)

In Sweden the ideals of 474 boys and 425 girls in the
common schools of Gothenburg have been investigated by
Georg Brandell of Upsala University (Swenski Archw fiir
Pedagogik, summarised in Pedagogical Seminary, Mar.
1913). Up to the age of nine both sexes most usually
chose their parents as their ideals, the boy his father and
the girl her mother. Teachers were not popular as ideals.
Historical and public personages (usually Swedish) were
chosen. to a much greater extent than by English and
German children, but less than by American children (62
per cent, boys and 53 per cent, girls). The boys often
chose characters from fiction and the girls from the Bibie.
Twice as many girls as boys would have liked to be God or
Jesus. (In Edinburgh the proportion has been found
higher, but maintains the same ratio, 7 per cent, boys and
13 per cent, girls wishing to be God or Jesus.) The Swedish
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girls chose men as ideals more freguently than the boys
chose women (48 per cent, against 7 per cent.), and not
a single boy over twelve named a women as his ideat
But among the girls the tendency to choose a masculine
ideat increased with age, being twice as great at fifteen
as at eight. Girls more than twice as often as boys
assigned “ goodness ” as the motive of their choice,
though this tendency decreased with age. The Swedish
children attached remarkably little wvalue to materiat
considerations, less than 1 per cent, assigning wealth, etc.,
as the motive of choice, and only 2 per cent, assigning
values even to social position, unlike English and American
children, who attach great importance to honour and posi-
tion. The Swedish children placed intellectual and artistic
gualities very high, 27 per cent, boys and 40 per cent, girls
assigning them as motives of choice, a vastly greater pro-
portion than is found either among English or American
children. A morat standard of value was at all ages em-
ployed more often by girls than by boys. On the whole
there was more variety in points of view among the girls
than among the boys.

In this connection may be mentioned an inauiry by
Monroe among 1800 boys and girls, aged 8 to 16, in
Massachusetts, as to what they would like to be when
grown up. It was found that 4 per cent, of the boys and
as many as 43 per cent, of the girls wished to be teachers,
this wish tending to decrease at the higher ages; 21 per
cent, of the boys and 8 per cent, of the girls wished to be
clergymen, doctors or lawyers; although most of their
parents were manuat or domestic workers, only about 6
per cent, of these boys and girls wished to take up similar
occupations themselves; 32 per cent, of the boys and nearly
as many of the girls desired to enter some business,
trade, or clerical occupation. To Monroe’s great astonish-
ment, not one of these 900 schoolgirls, between the
ages of 8 and 16, mentioned marriage as a desired avoca-
tion, although marriage was given by four boys as the
occupation of their future lives. When asked the reason
of their choice, 30 per cent, boys and 44 per cent, girls
said it was because they liked 1t; 44 per cent, boys and
nearly 24 per cent, girls assigned money as the reason of
their preference, this motive inereasing with age in boys,
and decreasing in girls. Mr Willard among Californian
children found that money comes at the head of motives for
selecting an acocation (“ Children’s Ambitions,” Studies
in Education, Stanford University, 1896-97), and Monroe is
inclined to think that money occupies an unduly high place
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in the ideals of American children. A desire to make the
world better was assigned by 6 per cent, of the boys and
9 per cent, of the girls (W. S. Monroe, Die Entwickelung
des Sozialen Bewusstseins der Kinder, Berlin, 1899; also
American Journal of Education, 18 June 1896).

Rapidity of Perception.-—This is an interesting
example of a characteristic which has been nearly
always attributed to women, but which cannot be
said to have yet been demonstrated in a very satis-
factory manner. It cannot, however, be entirely
passed over. We must for the most part speak of
it as complicated with various motor and intellec-
tual processes such as have been in part discussed
in the previous chapter.

Reaction-time_merely indicates the morg or less
rapid manner in which a person can respond
muscularly to a signal. It is perhaps in mor¢ com-
plicated processes, involving a larger element of
Intelligence, that we may expect to find morg
marked sexual differences. Romanes once teste
rapidity in reading; the same J)aragraph was pre-
sented to various well-educated persons, and they
were asked to read it as rapidly as they could, ten
seconds being allowed for twenty lines. As soon
as the time was up the paragraph was removed,
and the reader immediately wrote down all that he
or she could remember of it. It was found that
women were usually more successful than men in
this test. Not only were they able to read more
guickly than the men, but they were able to give a
better account of the paragraph as a whole.  One
lady, for instance, could read exactly four times as
fast as her husband, and even then give a better
account than he of that smali portion of the para-

raph he had alone been able to read. But it was
ound that this rapidity was no proof of intellectual
power, and some of the slowest readers were highly
distinguished men.l In youth we read rapidly, but

1 G. J. Romanes, “ Mental Differences between Men and
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it is within the experience of many of us that on
reaching adult age we come to read more and more
slowly. It is as though in early age every state-
ment were admitted immediately and without
inspection to fili the vacant chamber of the mind,
while in adult age every statement undergoes an
instinctive process of cross-examination ; every new
fact seems to stir up the accumulated stores of facts
among which it intrudes, and so impedes rapidity
of mental action. It is the same with the impulse
to action; in the simply organised mind this is
direct and immediate; * | do just what | think of,”
said to Dr. Mendel an imbecile who had committed
an offence against morality; afterwards | con-
sider it.” In the more highlﬁ/ organised brain the
consideration comes before the action and retards
it. We may say that the impulse and the action
form the two ends of a circuit which at the centre
of its course is intellectual. The longer and more
enfolded the intellectual portion of the circuit the
longer it will be before the impulse is transmitted
into action.

The masculine method of thought is massive and
deliberate, while the feminine method is quick to
perceive and nimbie to act. The latter method is
apt to fali into error, but is agile in retrieving an
error, and under many circumstances this agility is
the prime re?uirement. Whenever a man and a
woman are found under compromising circum-
stances it is nearly always the woman who with
ready wit audaciously retrieees the situation.
Everyone is acguainted with instances from life
or from history of women whose quick and cunning
ruses have saved lover or husband or child. It is

Women,” Nineteenth Century, May 1887. There is a dis-
cussion on “ Perception in Man and Woman,” but without
any contribution of new facts, in Dr. H. CampbelPs Differ-
ences in the Nerwous Organisation of Man and Woman,
Part Il., chap. xii.
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unnecessary to insist on this guality, which in its
finest forms is called tactfulness.

The method of attalnlnE results by ruses
(common among all the weaker lower animals) is
so habitual among women that, as Lombroso and
Ferrero remark, In women deception is “ almost
physiological.” As Diderot somewhere says, the
one thing that women have been thoroughly well
taught is to wear decently the fig-leaf they have
inherited from their grandmother Eve. The same
fact is more coarsely and ungraciously stated in
the proverbs of many nations, and in some
countries it has led fo the legat testimony of
women being placed on a lower footing than that
of men. But to regard the caution and Indirectness
of women as due to innate wickedness, it need
scarcely be said, would be utterly irrational. It is
inevitable, and results from the constitution of
women, acting in the conditions under which they
are generally placed. There is at present no
country in the world, certainly no civilised country,
in which a woman may safely state openly her
wishes and desires, and proceed openly to seek
their satisfaction.

Lombroso and Ferrero have admirably analysed this
habit of mind, the persistency of which in women no one
will doubt, and which is found to some extent even in the
most highly intellectualised women. They trace it to seven
causes, which all act chiefly or exclusively on women :
(i) Weakness; for cunning and deception are the necessary
resort of the weak and oppressed; only the strong can afford
to be frank. (2) Menstruation; this function is treated
with a certain amount of disgust, therefore women try to
conceal it; so that every month they are exercised in dis-
simulation for three or four days, during which they
either en.deavour to conceal their condition altogether, or
else simulate some trivial malady. (3) Modesty; thus in
a woman. any demonstration of love which has not been
invited by a man is regarded as immodest, whence a train-
ing in deception which in the excitable nervous systems of
women is peculiarly severe; again, in women the exercise
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of the natura! functions of urination and defaecation is
regarded as immodest, so that any natural cali of this kind
must either be repressed, or some ingenious ruse must be
invented in order to gain an opportunity for its satisfaction;
the facts concerning sexual relationships, again, are also
regarded as immodest, and are so far as possible concealed
from women and girls; when women find them out, as they
inevitably do sooner or later, they have become habituated
to the idea that to be modest means telling lies about such
things, and so they continue the tradition. (4) Sexual
Selection; a woman instinctively hides her defects, hei'
disorders, if necessary her age—anything which may injure
her in the eyes of men, including even her best gualities,
if she thinks that these may cali out ridicule or dislike. A
woman usually finds it easy to mould herself on the ideat of
the man she is with at the moment, provided she admires
him. He would usually be repelled if she were indepen-
dently to assert her own individuality. The artifices of the
toilet have the same source, although, as has often been
pointed out, they no longer refer to men alone, but are
also intended to impress other women, or to obtain a
triumph over them. (5) The desire to be interesting, lead-
ing to simulated weaknesses, etc., and a supposed need
for protection; this seems to be merely an estension of
the previous heading. (6) Suggestibility; the greater sug-
gestibility of women (elsewhere pointed out, Chap. XI.)
necessarily involves an overlapping of the real and the
simulated—which is really unconscious and involuntary.
(7) The duties oj Maternity; a large part of the education
of the infantile mind at the hands of mothers consists of
a series of more or less skilful lies, told with the object of
hiding from children the facts of life which are not con-
sidered proper or right for them to know; frequently also
various false ideas are taught in order to frighten or
otherwise influence children; so that in training their
children women are also training themsekes in dissimula-
tion. (La Donna Delinguente, 1893, pp. 133-139.) 1 think
it might be added that another cause of dissimulation lies
in their compassion, a feminine quality on which Lom-
broso and Ferrero elsewhere rightly insist; an exaggerated
desire to avoid hurting or shocking others is one of the
most frequent causes of minor dissimulations, and works
more powerfully in women than in men. | would also add
that this tendency to caution and ruse is by no means
confined to the human female; it appears to be a fact of
considerable zoological extension, and is rooted in the
necessity the female is under of guarding her offspring
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from danger. (See, e.g., “ Les Ruses Maternelles chez
les Animaux,” Rei’. Set, 1901, pp. 80-84.) Female
monkeys are more cautious and cunning than the males,
and it is said that trappers on the average can only oatch
one nursing mother and three or four females of any kind
for two score specimens of the less wary sex.

It will thus be seen that the “ deceptiveness and dis-
simulation ” of women must not be confused with untruth-
fulness. It is certainly the fact that many ancient proverbs
in various countries attribute to women an unqualified
tendency to falsehood. But more careful observations to-day
show that in the ordinary affairs of life, in which their
own emotional tendencies are little called in question,
women are quite equal, and perhaps superior, to men in
devotion to truth. This result clearly emerges from the
engu&tes of Heymans, which showed that 65 per cent,
women, as against 63 per cent, men, were regarded as
completely trustworthy; while among school children, only
1.3 per cent, girls, as against 5.5 per cent, boys, were
“ deliberate liars.” On the whole the younger generation
of women were found more truthful than the older genera-
tion, and Heymans considers it probable that modern social
conditions, allowing greater liberty and independence to
women, have been favourable to the development of
feminine truthfulness (Heymans, Psychologie der Frauen,
pp. 251 et seq.).

Buckie has dignified the ready wit of woman by
terming it a tendency to start from ideas rather than
from the patient collection of facts: men’s minds,
he asserted, are naturally inductire, women's de-
ductive? It would perhaps be more correct to say
that women start more readily, perhaps without
any conscious intellectual process, from the im-
mediate fact before them. It is unguestionably a
valuable possession, and, as Buckie remarks,
women’s fine and nimbie minds are no doubt often
irretrievably injured by “ that preposterous system
called their education.” He refers to the notable
superiority of women iii quickness of intelligence
among the lower classes, and to the fact that a
stranger in a foreign land will always find that

1 “The Influence of Women on the Progress of Know-
ledge,” Buckle’s MisceUaneous Works, vol. L
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his difficulties are more readily understood by
women. | think there can be little doubt as to the
more ready intelligence of women among the un-
cultivated classes. In the working class the occu-
pation of the men generally confines their intelli-
gence within a limited field, and is unfavourable to
readiness and flexibility of mind. But the women
of the same class, with the varied cares of the
family, and manifold avocations in the house and
in the street, bringing them into contact with all
sorts of peoE!e, tend to acquire that readiness and
flexibility which their husbands lack, and a result-
ing superiority of generat intelligence.l Even in
the solitude of the Australian bush, | have noted
that while the settler is embarrassed and silent,
or scarcely able to utter more than monosyllables,
his wife is comparatively fluent and in possession
of a fairly rich and precise vocabulary. It would
appear that this fluency of speech is more than
merely the result of greater practice in the course
of domestic avocations, for Fehling states that the
little girl’s command of speech is superior to the
little boy’s at a very early age, and it is a curious
but undoubted fact that women are seldom liable
to stammer.2 It may be added that Waldeyer has

" Dr. Catharina van Tussenbroek (Over de Equivalentie
van Man en Vroiv, 1898, p. 7), who considers that in the
hlg?her social classes the men are superior to the women,
well emphasises the reasons why in the lower classes the
women are Superior. It appears that Joubert had long
since remarked on the superiority of women in the lower
class and of men in the higher class; but he attributed this
to_the natural possession by women of virtues of a conserv-
ative and prudential kind, which are advantageous under
conditions. of working-class life, but disadvantageous under
better social conditions.

2 Men are three times more liable to this defect, according
to Ssikorski, Ueber das Stottern, 1891. Hartwell, director
of physical training in the Boston Public Schools, who has
studied the phenomenon of stuttering in a very interesting
manner, found that among Boston school children the exact
proportion of stutterers was 1.12 per cent, of all boys and
42 per cent, of all girls. Chervin states that the proportion
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found that woman’s greater skill in the use of the
tongue is associated with greater muscular strength
of this or%an, even absolutely. Marro found that
among school children the only active class of
faults that prevails more among girls than boys
is sins of the tongue; otherwise, the faults of girls
were mainly passive. It may be said that this
facility of apprehension has been generally recog-
nised in women. An eminent physician, Currie,
mentions (according to Buckle? that when a labourer
and his wife came to consult him it was always
from the woman that he gained the clearest and
most precise information, the intellect of the man
moving too slowly for his purpose. This is by no
means an uncommon medical experience. It ap-
pears also that Parisian lawyers have discovered
that women can explain things best, and they say
to their working-class clients, “ Send me your
wife.”!

Precocity.—Rousseau long ago said in fcmile
that girls are more precocious in intelligence than
boys. This is in harmony with what we know
of the physical development of the sexes. Thus
Delaunay remarked that among children under the
age of twelve, teachers in mixed schools find that
?IHS are cleverer than bo%/s.z Bellei, again, in Italy
ound that school-girls of an average age of nearly
twelve years were more deyeloped mentally than
boys of the same class, and nearly the same age.3
Shaw, also, in investigating memory in school
children, found that the chief difference was the
greater precocity of the development of memory

of female to mate stutterers is only | to 10. This is associ-
ated with the generally greater variational tendency of men.
The proverbs of many nations bear witness to women’s
faC|1I7|t5y of speech; see, for example, Lombroso and Ferrero,

‘Delaunay, Revue Scientifigue, 1881, p. 309.
’ Revue Scientificnie. 1881, p. 308.

*Rev. Sfrer. di Fren.. vol. Xxix., p. 446.
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power in girls.. Among 1000 Washington school
children, Alacdonald’s elaborate data show that on
the whole the girls are at the usual school agle
ahead of the boys.l In average ability the girls
were superior in nine studies, inferior in four,
and equal in one. On the subjective side, also,
Ruediger has found among American teachers and
students that the period of mental reconstruction
and intellectual maturity occurs in men on the
average at 22.2 years, with a median of 21 years,
and In women on the average at 20.25 years.
with a median of 19.5 years.3 The precocity of
%Erls seems to extend beyond the school age; in

merica Scott Thomas has found that young
women graduate at an earlier age than young men
in the same college.4

It is an interesting fact, and perhaps of some signifi-
cance, that among primitive races in all parts of the world
the children at an early age are very precocious in intelli-
gence. It is so among the Eskimo as well as among the
Australians.  Among the African Fantis, Lord Wolseley
remarks, “ The boy is far brighter, guicker, and cleverer
than the man. You can apparently teach the boy any-
thing until he rea¢hes puberty, then he becomes gradually
duller and more stupid, more lazy, and more useless every
day.” Kaffir lads, also, Galton was told, are often ahead
of white boys in the early stages of education, but the
limits of their development are soon reached. Among the
lower yellow races the same phenomenon is witnessed.
Thus Leclere, in his study of the Cambodgians, found
that the children are very intelligent when young, but
that at the age of fifteen they become stationary and less

! Pedagogical Seminary. Oct. 1896. Earl Barnes, in
California, following Binet’s tests in perception, found
that “ girls from eleven to thirteen years old have a con-
siderably more detailed and estended knowledge of common
objects ‘about them than is possessed by boys of the same
age, or else they have superior gower of” expression.”—
Pedazogical Seminary, March 1893.

2 Pducation Peport, 1897-98, pp. 1043, 1046. )

*W. Ruediger, “ The Period of Mental Reconstruction,”
Am. Jour. Psych., t Julv 1907.

4 Pop. Sci. Monthly, June 1903.
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active; a certain obscurity—un peu de nuit—comes on their
minds, and at the same time their features become less
regular and beautiful than they were before. (Lecl&re,
“ Moeurs et Coutumes des Cambodgians,” Revue
Scientifigue, 21 Juin 1893.) It seems that the lower the
race the more marked is this precocity and its arrest.at
puberty. It is a fact that must be taken in connection
with the peculiarly human characters of the youthful
antihropoid apes and the more degraded morphological
characters of the older apes.

Among the civilised European races precocity of intelli-
gence, speaking generally, is not a fact of good augury for
intelligence in after-life. This statement is scarcely quali-
fied by the fact that among persons of abnormal intellect,
or genius, extraordinary precocity is sometimes found. The
average results of precocity on after-development cannot
at present be definitely stated as regards intelligence, but
appear more clearly in other fields which are more easily
open to exact observation. Thus Galton, considering the
results of certain tables of the height of the mate popula-
tion which he had prepared, and which appear in the
Report of the Anthropometric Committee of the British
Association (1881), remarks : “ Precocity is, on the whole,
of no advantage in later life, and it may be a disadvantage.
It is certain that the precocious portion do not maintain
their lead to the fuli extent; it is possible that they may
actually fali back, and that many of those who occu-
pied a low place in the statistical series between the ages
of 14 and 16 occupy a high place after those years.”

It is probable that results of interest in reference
to sexual differences in intelligence and its develop-
ment would be obtained bx the careful use of
school-records. Something has already been done
in this direction by Roussel, by Riccardi, and
others; and such guestions are now being seriously
taken up in America. Roussel, for instance, has
compared the punishments received by boys and
girls at Belgian reformatory schools. = lle found
that out of 100 boys, 9 or 10 are punished for pilfer-
ing; out of 100 girls not one; out of 100 boys, 54
are punished for guarrelling and Stl’lkln%; out of
100 girls only 17. On the other hand, he found
that girls are more idle than boys in the propor-
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tion of 21 girls to 2 boys. On the whole, during
1860-79, 3! Per cent, of the boys were punished, 26
per cent, of the girls.l Riccardi finds from an
examination of several hundred school children of
Modena and Bologna that girls have a greater
fondness for study than boys (61 per cent, against
43 per cent.); that girls have also a greater fond-
ness for manuat work (27 per cent, against 22 per
cent.); while the number of boys without any
preference is much greater than of girls (35 per
cent, against 12 per cent.). Riccardi considers that
women have greater educability, sociability, domes-
ticity, diligence, and a more profound psychic
atavism than men.d2 It is not until after the age
of sixteen that the intellectual superioritﬁ_of boys
asserts itself. It will be seen that Riccardi’s
results do not seem quite to accord with Roussel’s
as to the freguency of idleness among girls, and
it must be remembered that in the latter case we
are dealing with an abnormal class. In the high
schools of Finland, where co-education has existed
since 1883, the girls obtain better marks through-
out, and are impartially diligent, criticising
nothing, while the boys are. morcg critical and show
inclination for special subjects.3 Heymans, who
has brought together the opinions of 74 Dutch
professors on detailed points, presents results which
may probably be regarded as of generat applica-
tion. At the universities it was found that 90.8
per cent, of the women stood well in the examina-
tions, as against 81.4 of the men; 7.3 of the women
assed “ cum laude ” as against 6.3 of the men.
n the State examinations (which included the
medical faculty) 85.9 of the women stood well
against 73.9 per cent, of the men. (These results

1 T. Roussel, Enguete sur les Orphelinats, etc., 1881.

ZF?leclcarl%ll, Antropologia e Pedagogia, Part 1., 1891,
Pp. , - -

" Leo Burgerstein, Pedagogical Seminary, igio.
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held good in all respects, taken separately, for the
universities of Leyden, Utrecht and Amsterdam,
but not for Groningen, where the men came out
conspicuously better than the women.) In all
respects where the morat gualities of duty, dili-
gence, and application come into play, the opinions
of the professors tended to support the more precise
results revealed by the examinations. \Women
show more zeal and patience; they are much more
constant in attendance at lectures, more regular in
study, more willing to take advice, more conscien-
cious, the?]/ possess better memories.l In memory
and in the morat aualities reguired for study
women tend to excel men, and this combination of
gualities counts for much in the attainment of
success in our educational system.

It would a;t))pear from various series of observa-
tions that in both sexes the onset of puberty has a
very considerable effect in modifying, heightening,
or depressing mental activities. It may not be out
of place to refer here to its very marked influence
on conduct. This is clearly seen in the investiga-
tions made bg Marro in North Italy.2 The value
of Marro’s obsereations is due to the fact that in
both b_o(i/s and dgirls he distinguishes between those
who did arid did not show the signs of puberty.
Considering age alone, he found that there is a
descent from the age of eleven, when conduct is
ood, to fourteen, when it is at its worst; after
that age there is a steady and unbroken rise up to
the age of eighteen. It was found that at the ages
of thirteen and fourteen the conduct of those boys
who had reached puberty was worse than that of
those who had not; in the two following years,
howerer, the reverse was the case, so that it would
appear that delayed puberty is associated with
tendencies to bad or abnormal conduct. In the

1 Heymans, Psychologie der Frauen, igio, pp. 124 et seq.
2 Marro, La Puberte, pp. 67 et seq.
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well-nourished classes it was found that the period
of bad conduct was reached sooner than in the
lower classes. Among girls, also, it was found
that good conduct was much more constant before
the first appearance of menstruation, after which
conduct was very rariable, being at its worst at
the ages of fourteen and fifteen, when it began to
improve steadily. The maximum of bad conduct
in 'women, Marro remarks, would appear to be
associated with the maximum of physical develop-
ment and the appearance of menstruation, and so
to be dependent partly on increased nutritive
assimilation and partly on sexual nervous disturb-
ance. lrregularity of conduct at this epoch is,
however, less marked in girls than in boys.

Industrial and Business Capacities.—The gradual
opening up of various occupations has caused many
practical experiments to be made concerning sexual
differences in business capacity, though it can
scarcely be said that the results have been very
accurately observed and recorded. It must be
added also that it is by no means easy to find men
and women doing the same work under the same
conditions ; a process of sexual differentiation seems
always to come immediately into operation b
which the women are enabled to do lighter wor
under easier conditions; this is so even in the Post-
office, where a very large number of women are
employed.!

! The field is, however, large and increasing in size. Clara
Collet (Women in Jndustry, lqi i% estimates that at the
begmn_mg of the twentieth century 32 per cent, of the women
and girls over 16 in England and Wales were engaged in
work “other than home duties, 18 per cent, of them in
industries. Of the unmarried women. 52 per cent, were
similarly engaged, and 13 per cent, of the married women
and widows. ~ Miss Collet estimates that the so-called
“leisured class ” does not exceed 10 per cent, of the popu-
Jation. . See also as regards England, Miss Hutchins,

Statistics of Women’'s "Life and Employment,” Jour,
Statistical Soc., June iqoq.
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Delaunay consulted a number of merchants con-
cerning sexual differences in industrial occupations,
and they generally agreed that “ women are more
industrious but less intelligent than men; ” thus in

rinting establishments, for instance, women were
ound to work mechanically, with minute attention
to detail, but without fully understanding what they
were doing, so that they comlposed very well from
printed copy, but not so well from manuscript as
men.. Mr. Sidney Webb remarks that the Pruden-
tial Life Assurance Company employs considerably
over 200 ladies in routine clerical work (copying
letters, filling up forms, etc.). “ This work they
perform, | am assured, rather better and more
rapidly than men. But they are absent from sick-
ness (usually only slight indisposition) more than
twice as much as the men.” Moreover, it has been
found impossible to entrust them with more than
routine work, which is a drawback to their adven-
tageousness to the employer.2 In routine work,
however—that is to say, continuous work at a low
pressure—it is probable that they are superior
to men, possessing thus greater application and
atience; this seems a characteristic of the work of
oth civilised and uncirilised women3

It seemed to me a matter of some interest to
ascertain the experiences of the Post-office, so large
an employer of both men and women, as to sexual
differences in capacity. It is not altogether easy to
obtain such information, and it does not seem
possible at present to obtain it in a definite and
precise form. | have, however, received from an
authoritative source a number of opinions which
represent the experience of various large post-offices

| Rewue Scientifigue, 1881, p. 307. _ )

*S. Webb, * Alleged Differences in the Wages paid to
%gg agths% Women for Similar Work,” Economic Journal,

‘ Lombroso and Ferrero (pp. 177-178) bring forward
evidence on this point.
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in different parts of the kingdom, and which are
regarded as being typical and reliable results.
Thus, one of the chief postmasters is of opinion
that as counter and instrumental clerks, doing
concurrently money order and savings-ban

duties, taking in telegrams, and signalling and
receiving telegrams, and in attending to rough
and illiterate persons, women clerks are prefer-
able to men. They keep their stocks in neater
order, and are more careful with money, they
speak better, as a rule, and are more patient.
In another (west country) district where the
telegraph work is entirely performed by women,
it is stated to be admirably done. At a very large
rovincial office it is found that women compare
avourably with telegraphists of the other sex, doing
their work, as a rule, with equal intelligence and
accuracy. But it is found that their handwriting
is not usually so good, and that they rarely exhibit
the same desire as men to obtain a technical know-
ledge of telegraphy. On the postat side they are
also regarded as a distinct success at the city in
question. Complaints from the public of inatten-
tion and incivility are less frequent in the case of
offices where women are employed ; and women keep
their stamp stocks in better order, are less trouble-
some in matters of discipline, and are regarded as
less liable to go wrong in money matters than men.
As a rule they do their work with intelligence and
accuracy, and under ordinary conditions they
probably do it almost as quickly; but at times of
pressure they are not able to maintain a competition
with men at the heavier kinds of work, especially
at Wheatstone circuits, etc., owing to a lack of
staying power.  Another report also expresses
doubt as to the strength and staying power of
women for the continuous work of a heavy head-
office counter, and mate assistance has been
required. As a generat rule, in the opinion of
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another postmaster, fernale telegraphists perform
counter duties satisfactorily, but in cases of emer-
gency they are not egual to mate officers, and the
roportion of errors is generally greater among
emales than males. The latter also are found
betteY able to maintain order and discipline among
the messengers. As regards instrument-room
duties, women work moderately busy circuits just
as well as men, but it is considered generally
necessary to Staff the busiest circuits with mate tele-
graphists; this applies more particularly to news
wires, the work being too heavy for women, who
do not seem to possess the wrist-power requisite
for rapid writing, and at the same time for making
the required number of copies. Moreover, for
this class of work mate telegraphists are better
qualified because, as a rule, they are much better
informed on all topics of generat public interest,
which is an element of importance In dealing with
news traffic. According to another opinion, finally,
as supervising officers women cannot so well stand
the continuous walking about the instrument room
which is regarded as very necessary, and it is also
found that they evince no desire to acquire tech-
nical knowledge. _
The generat sense of these and other authorita-
tive opinions is fairly harmonious as to the relative
capacity of men and women for post-office duties.
There appears to be generat agreement that women
are more docile and amenable to discipline; that
they can do light work equally well; that they are
steadier in some respects; but that, on the other
hand, they are oftener absent on account of slight
indisposition, they break down sooner under strain
(although consideration is shown them in the matter
of hours, etc.), and exhibit less intelligence outside
the ordinary routine, not showing the same ability
or willingness (possibly because they look forward
to marriage) to acquire technical knowledge. In
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London it has sometimes been found that women are
lacking in courtesy to the public; many complaints
are received concerning the discourtesy of the female
clerks, and some post-officers have an objection to
the employment of women on this account. In
some of the large provincial offices, however, it is
found that women are more courteous than men.
These results seem to coincide fairly with those
obtained from other sources.

The employmenit of women in the Post-6ffice is much
cheaper (by about 25 per cent.) than that of men, but from
the official point of view it is attended by various disad-
vantages : (1) They are much more frequently absent on
account of sickness, the average for London (1900) being
11.4 days to 8.1 days for men. (2) They are not reguired to
work at night, and it is at night that a large part of the
work is done. (3) They cannot do much overtime work,
and at Christmas, etc., there is great additional pressure.
(4) In offices where women are employed (as at Hatton
Garden) it is necessary to have the presence of a man
during part of the day to afford protection in case of an
attempt at robbery. When wmmen are substituted for men
an office worked by three or four men will reguire four or
five women, chiefly, it seems, because it is not ccnsidered
safe to leave a woman alone at any time. (5) The provision
of separate lavatories, etc., for women is expensive and
often, for want of space, impracticable. The last reason,
more perhaps than any other, has militated against the
immediate employment of women in provincial offices
generally.

It is to be regretted that the post-office authorities
by no means offer facilities for the registration, or
at all events for the publication, of facts regarding
sexual differences iIn _caBacity._ Now that the
employment of women is becoming so widespread
this guestion becomes one of considerable generat
interest and importance. Instead of discouraging
such inguiries (which need not involve the publica-
tion of any facts it is for anY reason desirable to
withhold) a post-office official, whose sole duty it
would be to obtain returns regarding such sexual
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differences, and to put them into statistical shape,
would be performing a useful public duty. His
reports would give, in a reliable and well-supported
form, valuable indications as to the advantageous-
ness of employing men or women in a variety of
occupations.

Mr. Sidney Webb, who has studied some of the points
touched on in this section, although from an economic
rather than a psychological standpoint, reaches the follow-
ing conclusions :—* The attraction to the employer of
women’s labour is often less in its actual cheapness than. in
its ‘ docility ' and want of combination. ‘Women strike
less,” says one. A similar fact is recorded as to the em-
ployment of the negro in rhanufacturing industries in the
‘ New South ' (United States). ... | find it difficult to
draw any generat conclusion ftom the foregoing facts. But
they suggest to me that the frequent inferiority of women’s
earnings in manuat work is due, in the main, to a generat
but not invariable inferiority of productive power, usually
in guantity, sometimes in quality, and nearly aiways in
nett advantageousness to the employer. . . . The problem
of the inequality of wages is one of great plurality of
causes and intermixture of effects, and one might not im-
probably find that, as is often the case, there is no special
women’s auestion in the matter.” (Sidney Webb,
“ Alleged Differences in the Wages,” etc., Economic
Jotirnal, 1891.)

It is interesting to find that the expe>rience of the Post-
office in Enigland is confirmed by the experience of other
European countries. This question has been studied b
Mr. C. H. Garland, Secretary of the Postat Telegrap
Clerks' Association, in a paper on “ Women as Tele-
graphists,” in the Economic J.ournal (June 1901). He finds
that in 35 of the 47 Administrations of the Postat Union
women are employed or have been employed as tele-
graphists. Belgium no longer receives women into the
telegraph service, and female telegraphists are a moribund
class in Germany. The Austrian Administration finds that
women are not inferior to men in all occupations more or
less mechanical, but that they are not satisfactory in the
higher grades, not having sufficient energy to obtain
authority over other persons, so that it is always necessary
to entrust the surveillance of women to men. In France,
as in England, it is found that in replacing a mate by a
female Staff the number must be considerably increased,
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and sick-leave is much greater in the case of women.
Retirement is not compulsory on marriage, but it is found
that marriage decreases their interest and energy in their
work; and although it is considered that the employment
of women is on the whole satisfactory when the work is
regular and equal, their technical knowledge is found to be
defective, they are less rapid than men, and more liable to
become confused. Germany is undecided in its opinion,
and in the meanwhile no more are being admitted into the
service. Belgium has come to the conclusion that, although
women are apt and intelligent in telegraph work, their
employment is not compatible with the highest efficiency,
as they could not work at high pressure or meet sudden
emergencies, and were more freguently ill. In Holland
they are found guicker to tire than men, and the sexual
ratio of sick-absence is as | to 2 or even 3. Sweden and
Denmark in the north and Roumania in the south alike
speak of the lack of endurance. In Italy, women are
appointed to high-grade posts in the service after passing
examination in a variety of subjects, but they are found to
lack authority over their staff, to be wanting in judgment
and decision, and unable to apply effectively the technical
knowledge they possess. The characteristics thus revealed
resemble those found in England, but it must be added that
on the whole English women telegraphists seem to compare
favourably with their Continental sisters. Possibly on
account of the greater freedom of English life they seem
to show more business capacity, nor are there any com-
plaints in the English service of the inability of women to
exercise supervision over their own sex, though the disci-
pline in the fernale sections is less severe and mechanical,
and the higher duties of organisation and management are
always in the hands of a male superintendent. Mr. Gar-
land mentions that one of the divisions of the Central
Telegraph Office in which practically all classes of ordinary
telegraphic work are performed, and in which the wires
are of considerable importance, is staffed and supervised
entirely by women under the further surveillance of a man.
“ It is admitted that the staff is a picked one, but the
results obtained are stated to compare even to the disad-
vantage of the average mate division.”

Abstract Thought.—It is easier to compare the
higher and more exceptional intellectual gualities
of men and women than their average mental
gua_lities, although in both cases we have the same

ifficulty—which cannot at present be definitely
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resolved—in determining precisely the boundary
between organie constitution and education.

It is doubtiess in accordance with what Buckie
termed the special deductive bent of their mind that
in science it has always been in the mathematical
field that women have attained the highest amount
of success.l This has been the case for some cen-
turies past, and even to-day, when the biological
sciences are so widely cultivated and are everywhere
open to women, it would still aPpear that it is in
the more mathematical regions of physics that they
attain most success.

There is no such thing, however—one cannot too
often repeat it—as pure rationality. The thought
that we cali abstract has its foundation in the
organie and emotional character of the individual.
Abstract thought in women seems usually, on the
whole, to be marked by a certain docility and
receptiveness. Even in trivial matters the average
woman more easily accepts statements and opinions
than a man, and in more serious matters she is
prepared to die for a statement or an opinion, pro-
vided it is uttered with such authority and unction
that her emotional nature is sufficientI?/ thrilled.1
This is allied with woman’s suggestibility, and it
seems to have to some extent an organie basis, so
that while the culture of the more abstract powers
of thought may make it impossible to obey this
instinct, there is still a struggle; or else the more
puregl_ rational method is attained—and often dis-
torted in the attaining—by the complete suppression

| Possibly there is some connection between this fact and
the fact, which we may regard as unguestionable, that
mathematicians tend to show more admiration for the intelli-
gence of women than do men belonging to any other branch
of science. .

2 Thus RuedlgeréAm. Jour. Psych., July 1907) found that
personalities forme nearlly one half (45-4) of the influences
mentioned by women as a fectlnlg their mental reconstruction
in adolescent or adult life, while they only amounted to 35

per cent, in the case of men.
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of the other elements. Professor Stanley Hall, in
the course of a series of very careful and suggestive
observations on children, remarks that * the normal
child feels the heroism of the unaccountable instinct
of self-sacrifice far earlier and more keenly than it
can appreciate the sublimigf of truth.”l In this
respect women remain children, and that they do
seems to result from the organie facts of women’s
life.2 | think we may agree that, as Burdach said
long ago, “ Women take truth as they find it, while
men want to create truth.” The latter method
leads further, if only further into error. It is not
simply that women are more ready than men to
accept what is already accepted and what is most
In accordance with appearancesd—and that it is
inconceivable, for instance, that a woman should
have devised the Copernican system—but they are
less able than men to stand alone. It is difficult to

18%)(;‘ Children’s Lies,” Am. Journal of Psycholog}, January
*There are far more women than men who can say with
Mrs. Besant * Looking back to-day over my life | see that
its key-note—through all the blunders and the blind mistakes
and clumsy follies—has been this Ionﬂlng for sacrifice to
something “felt as greater than the.self.”—Autobiogra-phy,
xiv. While the instinct of self-sacrifice is common among
women, it cannot be said that the appreciation of ““the
sublimity of truth ” is a masculine characteristic in anything
like a corresponding degree. )

’ The influence of education must here be taken into
account; women are trained to accept conventional standards.
Thus a careful mvestl%atlon (inaugurated by Professor
Stanley Hall) of many hundred American children as to
their ideas of right and wrong showed that the answers of
the girls differ from the boys in two marked ways: they
more often name specific acts and nearly twice as often con-
ventional ones, the former difference being most common in
naming right, the latter in naming wrong things. Boys say
it is wrong to steal, fight, kick, break windows, get drunk,
stick pins into others, or to “sass,” “ cuss,” shoot them,
while girls are more apt to say it is wrong not to comb the
hair, to get butter on the dress, climb trees, unfold the
hands, ery, catch flies, etc.—Pedagogical Seminary, vol. i.,
1891, p. 165.
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recall examples of women who have patiently and
slowly fought their way at once to perfection and
to fame in the face of complete indifference, like,
for instance, Balzac,—apart from the fact that a
woman of talent is usually in more command of her
means and able to reach a certain degree of success
at an early period. It is still more difficult to recall
a woman who for any abstract and intellectual end
has fought her way to success through obloauy and
contempt, or without reaching success, like a Roger
Bacon or a Galileo, a Wagner or an Ibsen. Not
only does the woman crave more for sympathy, but
she has not the same sturdy independence.l The
hero of Ibsen’s Enemy of the People, who had
realised that the strongest man in the world is
the man who stands most alcne, could scarcely
have been a woman. When a man is attacked by
generat paralysis he usually displays an extrava-
gant degree of egoism and self-reliance; when a
woman 1s the yictim of the same disease it is not
self-reliant egoism but extreme vanity which she
displays. The disease liberates the tendencies that
are latent in each—the man’s to independence, the

1 It is noteworthy that even women of genius, much mor
frequently than men of genius, have put forth their bes
efforts when in sympathetic and intimate association with
another person, usually a man, active in the same field.
Madame .Curie, the most distinguished woman of science in
modern times, was the wife of a distinguished scientific man,
who shared in her _lnvestlfgatlons. Mrs. Browning’s finest
oems were all written after she knew Robert Browning.

he whole of George Eliot’s imaginative work was done
while living with a man (J. H. Lewes) who shared alike her
scientific and her literary tastes. Sometimes the whole of
even a superior woman’s intellectual activity seems to be
determined by the nature of her husband’s activity. Thus
Lady Dilke, as the wife of a scholar (Mark Pattlson?], wrote
scholarly books on the eighteenth century, and when she
became a statesman’s wife wrote with equal ability on ques-
tions of labour and economics. In most of such cases it is
not to be su}pposed that the husband directly suggests or

e

assists his wife’s work, but he supplies a desired sympathetic
atmosphere.
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woman’s to dependence, on the opinion of others.
It must be added to this that what appears to be
women’s tendency to be vividly impressed by imme-
diate facts, and to neglect those that are remote, is
fatal to the philosophic thought which must see all
things sub specie ceternitatis. It is probably to
such causes as these that we must attribute the fact
that in the first rank of those who have devoted
themselves to metzz\j)hysics there is not one woman,
while in the second and third ranks, from Hypatia
to Constance Naden, it is very hard to find women
who occupy an honourable place.

It can scarcely be said that we have much warrant
beyond her fame for assigning a high place to Hypatia.
That she was of a curiously analytical and unemotional—
to the ordinary masculine person it may even seem cynical
—habit of mind is indicated by the untranslatable aneodote
recorded by Suidas (though we cannot accept this as un-
guestionably authoritative) : “ Cum de auditoribus quidam
eam deperiret, pannos mensibus fcedatos illi ostendisse
dicitur et dixisse: ‘ Hoc quidem adamas, o adolescens’;
et sic animum ejus sanasse.” It is a curious fact, referred
to by Lombroso and Ferrero (p. 171), that among the
Greeks thirty-four women distinguished themselves in the
Pythagorean school of philosophy, and scarcely three or
four in any other school, only one among the Cynics.
This is due, according to these writers, to the Pythagorean
school being *“ a sort of company of Jesus, appealing to the
emotions rather than the intelligence, a monastic associa-
tion with rites possessing special morat aims and incul-
cating family virtues.” Aristippus of Cyrene bequeathed
his system to his daughter Arete, who, in her tum,
brought up her son, Aristippus the Younger, to be a
philosopher.  Gomperz, in his work on the Greek
Thinkers (Eng. trans., vol. ii. p. 218) in mentioning this
fact, notes that it is “ the one instance in the whole
history of philosophy in which the thread of tradition
passed through the hands of a woman—a circumstance
which may perhaps have contributed to the fineness of the
resulting product.” That Constance Naden possessed in
a high degree the purely metaphysical impulse there can
be no doubt, although, whether in consequence of her
early death or otherwise, she achieved no monument of
philosophic thought. It is worth while to quote Herbert
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Spencer's estimate of her intellect and remarks on intel-
lect in women generally (contained in a letter published in
the newspapers a few years ago) —*“ Very generally re-
ceptivity and originality are not associated, but in her
mind they appear to have been equally great. | can think
of no woman, save George Eliot, in whom there has been
this union of high philosophical capacity with extensive
acquisition. Unquestionably her subtle intelligence would
have done much in furtherance of rational thought, and
her death has entailed a serious loss. While | say this,
however, | cannot let pass the occasion for remarking that
in her case, as in other cases, the mental powers so highly
deyeloped in a woman are in some measure abnormal, and
involve a physiological cost which her feminine organisa-
tion will not bear without injury more or less profound.”

The generat character of women’s scientific and intel-
lectual tendencies are perhaps correctly described by Pro-
fessor Podwyssotsky, the eminent Director of the Imperial
Institute of Experimental Medicine in St. Petersburgh;
he states that women are more precise, more attentiye to
detail, in their experiments than men, but perhaps a little
lacking in breadth and initiative, though admirable within
a limited range (Archives Generales de Medicine, 7 Aug.
1906).  This conclusion well accords on the whole with
Professor Heymans's inquiries among Dutch professors, as
set forth in his Psychologie der Frauen.

Paul Lafitte (Le Paradoxe de Pligalite, 1887, pp. 177 et
seq.) has some observations on the differences in the higher
mental qualities of men and women which are worth
guoting, as they are much fairer and more judicious than
such observations usually are. He remarks that in women
the receptive faculties are most deyeloped, and continues :—
“ When children. of both sexes are educated together, it
is the girls who are at the top during the first years; it
is at that time above all a question of receiying impres-
sions and keeping them, and we see every day that women
by the vivacity of their impressions and their memory are
superior to the men who surround them. To this facility
in seizing and retaining facts must be added the taste for
symmetry which seems innate in them; you will under-
stand the aptitude which they always show for the study
of geometry. In the same way at the examinations at
the School of Medicine we may see young women shine
in physiology or pathology, they have seized the series of
facts with a cleamess which strikes the examiners; but
for the most part they are inferior in the clinical tests
which bring other mental faculties into play. Generally
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speaking, a woman seems more touched by the fact than
by the law, by the particular idea than by the. generat
idea. If it is a guestion of pronouncing an opinion on a
known individual, that of the man will perhaps be mor
exact in generat outline; but if we pass to shades o
character, the woman immediately has the advantage : a
familiar gesture, a word employed more often than
another, a wrinkle forming at certain moments, a look, a
smile, all are noted by her, catalogued, and appreciated at
their just value. The same differences are found in liter-
ary works : a woman’s book, whether by Madame de Stael
or George Eliot, is worth more in detail than as a whole.
No one guestions that women are superior to us in the
epistolary style. Whence comes this superiority? We
compose a letter as we would draw up a report, and write
coldly : a woman, on the contrary, writes under the im-
pression of the facts; she retraces them, leaving to each
its own physiognomy, and naturally, without research or
rhetoric, she finds life and movement at the tip of her pen.
The habit of mind differs as the faculties differ; we are
more interested in the relations of things than in the things
themselres. La Bruytbre, on more than one side, is a
feminine genius; Descartes is the type of the masculine
genius; it would have been possible for a woman to write
the Caracteres, but | doubt if any woman could ever re-
make the Discours de la Methode. In a word, there are
equivalent faculties, but they are not the same: the
woman’s mind is more concrete, the man’s more abstract.”

It may be added that a certain number of women have
attained eminence in mathematics, although none are
associated with any great achievement. Thus Maria
Lewen published a book of astronomical tables in the
seventeenth century; the Marguise du Chdtelet translated
Newton’s Principia; Sophie Germain was a highly gifted
mathematician; Madame Lepaute contributed to her hus-
band’'s work, and assisted Lalande; Maria Agnesi wrote a
book on the Differential and Integral Calculus which lias
been highly praised by mathematicians; Laura Bassi was
appointed to a professorial chair at Bolognha, Miss
Herschel was distinguished as an assistant to her brother;
Mrs. Somerville obtained a wide reputation by her mathe-
matical and generat scientific abilities; and Sophie
Kowalevsky possessed great mathematical powers, which
obtained for her a professorial chair in Sweden. Laura
Bassi may be regarded as a typical figure among these
distinguished women. As a girl she passed the severest
public tests of her learning and acumen, and was
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admitted to the degree of doctor in philosophy. When
only twenty years of age she was appointed to the chair
of philosophy. Her contemporaries were equally impressed
by her profound intellect and her quiet modesty; the
lucidity and grace of her teaching attracted students from
many countries, and her fame equalled that of the most
distinguished professors of her time. She experimented in
physics, wrote verse, and was proficient in Greek; at the
same time she was the devoted mother of twelve children.
The evening before her death in old age, she spent in the
Academy, and was buried in her doctor’s robes with civic
honours (E. Coulson-James, Bologna : Its History, Antigui-
ties and Art, 1911). See also J. Boyer, “ Les Femmes dans
la Science,” Revue des Revues, ijth September 1898; Mrs.
G. C. Frankland, *“ Women and Science,” Nature, igth
July 1894; and cf. D. Beale, Reports issued by the
Schools' Inguiry Commission on the Education of Girls
[no date], p. xili. In this collection of Reports by highly
competent inquirers will be found a number of interesting
opinions on the mental capacities of women, as well as on
the nature and results of their educational training.

Even within the philosophical field it appears
that women have certain rather restricted tastes.
Ladies' philosophers, according to the experience
of a well-known West End bookseller, are Schopen-
hauer, Plato, Marcus Aurelius, Epictetus, and
Renan.I That is to say, that women are attracted
to the most concrete of all abstract thinkers, to the
most poetic, to the most intimately personal, and
above all to the most religious, for every one of
these thinkers was saturated through and through
with religious emotion.

Religion.—This leads us to in?uire what part
women have had in the creation of religions. No
one will guestion women’s aptitude for religion,
whatever the organie basis of that aptitude may be :
what part have women had within historical times
in the making of religions?

In order to answer this guestion | have searched
A Dictionary of all Religions published in the early
part of the last century. It constitutes a fasci-

1 Westminster Gazette, i3th May 1893,
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nating but painful page in the history of humanity.
Some record is here given of about 600 religious
sects, and | find that of these only seven were
founded by women. That is to say, that of all the
great religious movements of the world nearly 99
In every 100 have received their prlmar?g impulse
from men, however willing women may have been
to follow. The seven sects in guestion are the
Bourignonists, the Buchanists, the Philadelphians,
the Southcottians, the Victims, the Universal
Friends, and the Wilhelminians. (Some others
could be added from more recent times, but it is
not probable that the percentage would be greatly
changed.) It is of some interest to determine the
character of these sects, which are all of a more or
less Christian tendency, and mostly arose within
the last few centuries. Madame Bourignon was a
native of Flanders, and so deformed that at birth
there was some guestion of stifling her as a monster.
She combined great intellectual power with a broad
and tolerant mysticism—a_ combination by no
means uncommon—inculcating reliance on inward
impulses, the rejection of outward forms of worship,
and acauiescence in the divine will. She was
egually opposed to Catholicism and Protestantism,
and her personality was greater than any move-
ment she initiated. Mrs. Buchan, of Glasgow,
belonged to a different type. She believed she was
the woman spoken of in the Apocalypse (Rev. xii.),
and that she could conduct her followers to heaven
without dying, but she soon died and her sect with
her. She was probably insane. The Philadelphians
were a sect of mystics and universalists founded b

Jane Leadley in the latter part of the seventeent

century. Her views in many respects resembled
Madame Bourignon’s, and the Philadelphian
_Someéy was a body of considerable |m§ortance,
including many men of learning. Joanna Southcott
and her delusions produced so great an impression

R



258 MAN AND WOMAN.

at about the beginning of the last century that she
is still well remembered. She was scarcely sane.
The Society of Victims was a curious body of
ascetics founded by Madame Brehan in the eigh-
teenth century ; it was of somewhat crazy character,
and appears to_have had no elements of vitality.
The Universal Friends were established by Jemima
Wilkinson in America in the last century. She
had a trance in early life, became inspired and able
to work miracles, seceded from the Quakers, and
founded a town called Jerusalem. She was an
eloguent preacher, and is said to have been an
ambitious and selfish woman who died very wealth

from the donations of her followers. The Wilhel-
minians were the disciples of Wilhelmina, a Bo-
hemian woman of the thirteenth century. She
believed that the Holy Ghost was incarnated in her
anew, and she had the somewhat beautiful thought
that while the blood of Jesus only saved devout
Christians, through her there was salvation for
Jews, Saracens, and unworthy Christians. On the
whole, it can scarcely be said that this group of
sects shows badly; they were mostly tolerant, with
a strong tendency to mysticism and disregard of
ritual and method, and with a very pronounced
element of human charity. Still the curious fact
emerges that while women usually form the larger
bod%/ of followers in a religious movement, as well
as the most reckless and devoted, they have initiated
but few religious sects, and these have had little or
no stability.  Women have usually been content to
accept whatever religion came to hand, and in their
fervour they have lost the capacity for cold, clear-
sighted organisation and attention to details. They
can supply much of the living spiritual substance,
if a man will supply the mould for it to flow into.
The study of the Salvation Army, the most remark-
able religious movement of recent times, is instruc-
tive from this point of view.
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Women have played a very large part in Christianity
from the first, though in early times it was an undistirb-
guished part. Agnes Dunbar's Dictionary of Saintly
Women (2 vols., 1904-5) contains biographies of nearly 3000
holy women of Christianity, most of them commemorated
in the Acta Sanctorum. As a rule women take but a
smali part in revolutions (although a large part in revolts
which are of more hasty and temporary character), but
an analysis of the mortuary epigraphs from the Cata-
combs of Rome, contained in De Rossi’s work, La
Roma Sotterranea, showed that 40 per cent, of them were
of women. (Lombroso and Laschi, Le Crime Politigue,
1892, tome ii. p. 10.) They doubtless played an egually
large part in religion before Christianity arose. Among
the donaria, or votive offerings of grateful Romans to the
gods of healing, are found heads of every size and age;
“ some few,” says Dr. Sambon, “ are of bearded men, a
large number of youths and children, but the great
majority is of women of every age ” (Luigi Sambon,
“ Donaria of Medical Interest,” Brit. Med. Jour., 20th
July 1895).

If we ask what definite and permanent contributions to
the structure of the Catholic Church have been made by
its vast army of women followers, we may find a brief
but authoritative answer by Cardinal Manning in his
Preface to the translation of St. Catherine of Genoa’'s very
beautiful little devotional work, the Treatise on Purga-
tory .—*“ Two of theqgreatest festivals of the Catholic
Church had their, origin in the illumination of humble and
unlearned women, The Feast of Corpus Christi was the
offspring of the devotion of the blessed Juliana of Retinne;
the Feast of the Sacred Heart of that of the Blessed
Margaret Mary; to St. Catherine of Sienna our Lord
vouchsafed the honour of calling back again the Sovereign
Pontiff from the splendid banishment of Avignon to the
throne of the Apostolic See; to St. Teresa the special gift
of illumination, to teach the ways of union with Himself
in prayer; to Blessed Angela of Foligno the eighteen
degrees of compunction, and His own five poverties; and
to St. Catherine of Genoa an insight and perception of

the state of Purgatory, which seem like the utterances of
one immersed in its expiation of love.”

Politics.—It is somewhat remarkable that women
have shown far less intellectual ability in the crea-
tion of religions than in the very ditferent sphere
of politics. More than seventy years ago Burdach
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remarked that women are probably more fitted for
politics than men, and he instanced the large
number of able gueens.l J. S. Mili many years
afterwards also made some remarks to the same
effect in his Subjection of Women. Among all
races and in all parts of the world women have
ruled brilliantly and with perfect control over even
the most herce and turbulent hordes. Among man
rimitive races also all the diplomatic relations wit
oreign tribes are in the hands of women, and they
have sometimes decided on peace or war. When-
ever their education has been sufficiently sound
and broad to enable them to free themselves from
fads and sentimentalities, women probably possess
in at least as high a degree as men the power of
dealing with the practical guestions of politics.

It may not be out of place to add that there is
no reason whaterer to suppose that women, taken
altogether, tend to sympathise more with one poli-
tical party than with another, or that their par-
ticipation in politics affects the balance of poli-
tical parties as established on a purely masculine
basis. Women are quite as conservative as men
and quite as radical as men. This came out clearly
in Heymans’s inquiries in Holland. Nearly three
times as many men as women were interested in
politics, but of those interested 13.7 per cent,
women were Socialists or Anarchists as against 8.9
per cent, men; 30.7 per cent, women were Radical
as against 21.7 per cent, men; 27.5 women were
Conservatives and 17.1 per cent. men. But only
41.8 per cent, women were moderates as against
61.2 per cent. men. Thus both extremes are more
pronounced in women, but men greatly predominate
in the intermediate region. This result is prob-
ably of generat application and it is connected
with the greater impulsiveness of women, with their

1 Physiologie, tome i. p. 338.
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more narrowed sphere of consciousness, and their
greater emotional intensity within that sphere.l
Summary.—It cannot be said that in this chapter
we have reached many definite results. A few care-
ful experiments which need confirmation and
extension, a certain number of observations on
i_rrePuIar masses of data, accumulated in the prac-
tical experiences of life, which have their value
although they are open to varied misinterpretation
—this 1s about all that exdperimental psychology has
yet to show us in regard to the intellectual differ-
ences of men and women. Beyond that is mere
speculation, founded, to what extent we cannot yet
tell, on temporary social and educational differences.
It will be seen that on the whole, however, the
gualities of intelligence in men and women, though
not of identical character or value, may be said
fairly to balance each other. This can, Indeed, as
has been seen, be clearly demonstrated so far as
the whole period of the educational life is con-
cerned. At this time of life, in fact, the balance
of superlorltg is on the feminine side. Girls are
aided by a better memory and a variety of emo-
tional and morat gualities which involve a greater
docility. Boys, however, possess other gualities
which contain the promise of ultimately greater
intellectual deyelopment. This is especially well
shown by the results of the carefully differentiated
inguiries of Professor Heymans among professors
and teachers in Holland. Although the generat
capacity to learn was regarded, on the whole, as
fairly common to both sexes, and although in at
least six different respects the majorit?]/ of opinions
favoured the superiority of women, there were yet
important respects in which the men on the whole
were regarded as superior.. Men are better able to
apply what they have learnt, men are very much

1 Heymans, Psychologie der Frauen, p. 206
2 Heymans, Die Psychologie der Frauen, 1910, p. 126.
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more inclined to supplement what they have learnt
by reflection or further independent investigation;
men have a more precise knowledge in their own
department; men are, without doubt, more apt to
supplement the prescribed course of reading by
independent scientific reading, men adopt more
reasonable methods of study ﬁa though women give
more impartial attention to all the various branches
of their work); men feel much more at home in the
scientific field; and finally (though here a consider-
able minoritK of teachers find no sexual differ-
ence) men have greater power of observation.
These are gualities which in later life often enable
men to advance beyond women in avocations
reguiring high intelligence for success.

Women dislike the essentially intellectual
process of analysis; they have the instinctive
feeling that analysis may possibly destroy the
emotional complexes by which they are largely
moved and which appeal to them.I Women
dislike rigid rules, and principles, and abstract
propositions. They feel that they can do the right
thing by impulse, without needing to know the
rule, and they are restive under the rigid order
which a man 1s inclined to obey upon principle; a
woman is inclined to introduce a little variation,
Heymans remarks, even in the cooking recipe
which is given to her. Similarly women auto-
matically tend to convert an abstract proposition
into a practical concrete case.

These are not defects of the feminine mind, but
they are sexual differences, and they involve on

1 This may be seen in relation to religion. Thus Ruediger
(Am. Jour. Psych., Jul?/ 1907) among American teachers and
students, found that although 6g per cent, of the men had
received much religious instruction in youth, as against 61
per cent, of the women, yet 26 per cent, of the men
rejected their earli/ beliefs as against only 17 per cent, of
the women, and 44 per cent, of the men readjusted their
beliefs as against only 36 per cent, of the women.
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the whole—however numerous and brilliant the
exceptions—a certain distaste and inaptitude for
science. Even as students women show a relative
lack of intellectual curiosity, and are less keen
and less skilful in solving problems.I They feel
a relative lack of interest in scientific problems.
Helen Thompson considers that this lack of
interest may explain the failure of women to do
well in some of her tests. Heymans, also, attaches
great weight to the lack of interest in impersonal
roblems as explaining the inaptitude of women
or scientific work.2? ~ He brings forward, for
instance, the point that while there seems no
doubt that in the ordinary affairs of life men are
less infused with emotional interests, and women
keener observers than are men, in their studies,
when observation is not prompted by emotional
motives but must be voluntaril¥ directed on to a
new subject, women tend to be less keen observers
than are men.

These characteristics, by which on the average
women seem to be marked in relation to men, are
probably correlated with instinctive and emotional

ualities which may fairly be regarded as organie.

hey do not, it need scarcely be said, interfere with
the fact that some women are very brilliant in
science or very keen and subtle in analysis. They
merel¥ render it less easy for the average woman
than for the average man to become deroted with
success to the deliberate and disinterested pursuit of
knowledge. In all the ordinary affairs of life the
intelligence of women, whatever sexual differences
may exist, proceeds side by side with that of men.

1 Helen Thompson noted this among students at Chicago,

Mental Traits of Sex, p. iog.
3 Heymans, op. cit., pp. 87, 144, 146, 152.
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THE BLOOD.

By “ metabolism ” we mean the intimate vital pro-
cess—so far as chemistry and physics can reveal it
—which is for ever changing and renewin% the
tissues of the body. When we reach the blood
we come close to the central metabolic process of
life, for it is the blood which is the direct source
of the materiat for this process. Except such
elementary creatures as the protozoa, all animals
possess blood, though with great individual varieties
with regard to constituents, character, and colour.
Roughly speaking, the blood of vertebrates consists
of three elements, the plasma or fluid portion, the
white corpuscles, and the red corpuscles. Of these,
the plasma is the most primitive, and the red
corpuscles the latest to appear in the course of
evolution. In the human species during childhood
we naturally find that there are fewer red corpuscles
than in adult age, and also that the haemoglobin
(the oxygen-carrying element in the red corpuscles)
Is less in amount, while the white corpuscles are
more abundant than in later life (Hayem).

Denis, and afterwards Lecanu, were the first to
draw attention to the fact that there are any sexual
differences in the blood; and the results of these
investigators, confirmed at a somewhat later period
by Becguerel and Rodier, showed that the blood of
men contains less water and more red corpuscles,
and is conseguently of a higher specific gravity,
than that of women; these statements have since
often been demonstrated.

There aﬁpears to be no evidence showing con-
clusively that the white corpuscles are more or less
numerous in women than in men,! but all physio-

| Robin asserted that they are more numerous in women;
Hayem has denied it. ina Rabinowitsch, also, more

recently (ArcAzzl fiir Kinderheilkunde, 1912), finds that
between the ages of | and 15 there are no sexual differences
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logical chemists are agreed that there are more red
corpuscles in the mate than in the female, not only
in man, but also in many lower animals.

Cadet found in men on an average 5,200,000 red cor-
puscles to 4,900,000 in women, and Korniloff, using a
different method—Vierordt’s spectroscope—found a similar
slight difference. (See Hayem’s great work, Du Sang,
Paris, 1889, pp. 184 et seq.) Welcker gives the number
of red blood corpuscles per c. mm. as 5,000,000 in men,
4,500,000 in women; or, otherwise expressed, as 100 to 90.
Luciani gives the same figures. Laache, in an analysis
of sixty cases, has found the mean to be 4,970,000 per c.
mm. for men, and 4,430,000 per c. mm. for women.
Macphail finds 5,075,000 for healthy men, and 4,676,000
for healthy women. (Macphail, Art. on “ Blood of the
Insane ” in Diet. Psych. Med.) Ehrmann and Siegel
found 5,560,000 in men to 5,000,000 in women; Otto,
4,990,000 in men to 4,580,000 in women. During men-
struation, as Gowers, Stockman, and others have found,
there is a reduction to the extent of from 10 to 20 per
cent. As a result of the periodical hasmorrhage of men-
struation, women probably have the power of re-forming
blood more rapidly than men, and Luciani considers that
this is probably the reason why women are, apparently,
better able to bear loss of blood than men.

It is, however, by the amount of hasmoglobin that
we mor accuratelﬁ/ measure the functional power
of the blood. Leichtenstern states that women from
the ages of eleven to fifty average 8 per cent, less
hsemoglobin than men.l" According to M*‘Kend-
rick, there is 14.5 per cent, haemoglobin in man’s
blood, 13.3 fer cent, in woman’s; according to
Preyer, it is 22 to 15 per cent, in man, u to 13 per
cent, in woman; during pregnancy the amount of
haemoglobin is only about 9 to 12 per cent. Bunge
has suggested that a storage of the iron in hsemo-

in the number of leucocytes. Dilution of the blood tends,
however, in generat to inerease of the white cells, as has
been shown by, for instance, Beard and Wilcox, “ Studies
in the Metabolism of the Body Fluids,” Brit. Med. Jour.,
i3th November 1897. )

1 Untersuchungen iiber den Hamoglobingehalt des Blutes,
Leipzig, 1878.
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this is part of a generat storing up of tissue food,
partly as fat, partly as proteids, and a generat
reduction of katabolic energy. _

A convenient and widely-used method for esti-
mating the guality of the blood is by obtaining its
specific gravity. It is well recognised that the
specific gravity of the blood is higher in men than
in women, and that it falls in pregnancy (though
very slightly), after exercise, and after taking food
(espeC|a_P/ If much water is drunk). In this country
the specific gravity of the blood has been very care-
fully investigated with interesting results by Dr.
Lloyd Jones.I He has taken the specific gravity of
the blood (by Roy’s method) of over fifteen hundred
persons, in ordinary health, of both sexes and all
ages, from birth to over ninety. The specific

ravity, Lloyd Jones has found, is at its height at

irth, and although generally lower in women than
in men, it is about the same In both sexes before the
fifteenth year, and is higher in old women than in
old men. - o

In males the specific grarity is about 1066 at
birth, and falls during the subseguent two years,
being about 1050 in the third year; thence it rises
till about seventeen years of age, when it is about
1058. It remains at this height during middle life,
and falls slightly in old age. _

In females the specific gravity, starting at about
1066 at birth, falls in infancy, as in males, to about
1049 in the third year. Thence it rises till the four-
teenth year, when it is 1055.5. Between seventeen
and forty-five years of age it is lower than at the age

Il E. Lloyd Jones, “ On the Variations in the Specific
Gravity of the Blood in Health,” Journal of Physiologﬁ/,
1887; ** Further Observations on the Specific Gravity of the
Blood,” ib. September i8qgi. The latter paper is a Ien%thy
and important monograph. Also the same author’s “ Pre-
liminary Report on the Causes of Chlorosis,” Brit. Med.
Jour., 23rd Sept. i8g3-
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AGE FREGUENCY IN 314 CASES OF CHLOROSIS,
(Byrom Bramwell.}
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of fourteen, and is about three degrees lower than
in men.

Lloyd Jones also points out that the specific gravity of
the blood varies with individual constitution; it is lower
in persons with light than with dark hair, eyes, and
complexion. He suggests that this difference is perhaps
due to the incomplete fusion of British races, and that the
more watery blood may belong to the Saxon and Scandi-
navian elements. “ By the appearance of an individual.
noting the age and sex and colour of the iris, hair, and
complexion, one can form a fairly accurate estimate of
what the specific gravity of his or her blood ought to be.”

Lloyd Jones has further made the interesting discovery
that, notwithstanding the generat low specific gravity of
the blood in women, the plasma in women has a somewhat
higher sp. gr. than in men, rising at puberty, while in men
It remains stationary.

It will thus be seen that it is at puberty the sexual
difference becomes marked. The appearance of
menstruation coincides with low specific gravity,
and the periodical recurrence of menstruation
appears to produce a slight fali in the specific

ravity. A very noteworthy sexual difference is
the great range in the specific gravity of the blood,
consonantly with health, in girls from the ages of
fifteen to twenty-two; and the lower limit during
this period falls to a very low point. It is the age
of anaemia, and Dr. -Lloyd Jones makes the very
reasonable sudqgestlon that chlorosis, which Is
essentially a disease of young women, is but an
exaﬂgeratlon of a condition which is physiological
at this age. (See chart on previous page.)

In old women the specific gravity rises, and Dr.
Lloyd Jones suggests that this rise may be a factor
in the greater longevity of women. It is certain
that good physique is associated with high specific
gravity of the blood, and poor physigue with a low
specific gravity; the blood of Cambridge under-

raduates is of very high specific gravity, the

lood of workhouse boys of very low specific
gravity.
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This difference in the guality of the blood of
men and women is fundamental, and its importance
cannot be exaggerated; although it is possible that
its significance may be to some extent neutralised by
other factors.

Pulse-rate.—The rapidity of the heart’s action
varies very greatly among animals, the heart beat-
ing more slowly in proportion to the animal’s
greater size, but the rule not being perfectly correct
If we compare, for example, birds with mammals.
The pulse-rate usually preserves with the
respiration-rate a relation of about 4 to 1. In birds
the pulse-rate is very rapid; in the mammalian
series we find, for instance, that the pulse-rate of
the mouse is 120, that of the dog 75, of the horse
42, of the elephant 28. In the same species there
are differences which are clearly associated with the
bulk of the organism. Large vigorous races of
dogs have a slower pulse than smaller races. Dr.
Seymour Taylor remarks that he has taken the
pulse-rate of gigantic muscular men employed in
quarrying and other laborious occupations, men
of the Cumberland fells, accustomed to violent
struggles in the wrestling arena but of naturally
ponderous, deliberate nature, and has been sur-
prised to find that their hearts, when at rest and in
perfect health, have gone through but 60 cycles in
the course of a minutg, in one case only 40.1  There
are variations among human races which seem to
be accounted for by considerations of size, and not,
as Delaunay? tried to show, by a connection be-
tween inferiority and a quick pulse: thus if we take
72, which is Beclard’s standard for the Frenchman,
the pulse-rate of the small-bodied Javanese is said
to be as high as 84, that of the Chinese and Nicobar

““*Remarks on the Slow Heart,” Lancet, June 6th i8qi.
a See his interesting discussion of the various influences

which modify_ the_pulse, Etudes de Biologie Comparee,
2me Partie, ““Physiologie.”
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Islanders 77, while Jousset states that among
Asiatics and Africans generally the pulse-rate varies
between 77 and 86. Among Bashkirs, however,
whose average height was not more than mm. 1661,
Weissenberg found that the average pulse-rate
was 63.

Among nearly all animals the heart of the mate
beats more slowly than that of the fernale. In some
animals. if we are to accept observations that are
p_robablly not very reliable, the differences are con-
siderable: the lion’s pulse-rate is 40 (Dubois), the
lioness’s 68 (Colin); the bull’s 46, the heifer's 56
(Girard); the ram’s 68, the sheep’s 80.I In the
human fernale there is a slighter but still well-
marked difference. According to Frankenhausen,
the pulse-rate of the mate before birth is 124 to 147,
of the fernale 135 to 154. Depaul, from an
examination of 41 mate and 29 fernale foetuses
during pregnancy, found that the average pulse-
rate in the former is 139, in the latter 142. ~ At birth
and for some time later the two sexes remain very
near together; in old age the pulse-rate of women
seems to have a greater tendency to increase than
that of men. Guy’s table of the pulse-rate,
according to sex and age, is as follows—?

Age. Mate. Fernale.

2- 7 years 97 98

8-14 » 84 94
14-21 76 82
21-28 73 80
28-35 70 78
3542 68 78
42-49  » 70 77
49-56 67 76
56-63 68 17
63-70 > 7 78
70-77 67 81
77-84 >, 7i 82

! Delaunay, fc.tud.es, etc., p. 47.
2 Todd’s Cyclo-pcedia of Anatomy and Physiology, p. 181,
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The observations of Gilbert on school children in
lowa tend to show that the pulse is not at all ages
slower in boys than in girls. He found that at six
the boys' pulse is slower; from then to eleven,
however, faster than that of the girls; between
thirteen and fourteen faster; and again slower from
sixteen onwards. There appeared to be an accelera-
tion in both sexes at puberty, more marked in boys.!
On the whole, we may say with M*Kendrick, that,
at all events in Northern” Europe, 72 is the usual
pulse-rate in men, 80 in women ; other observers

ive the average difference as somewhat greater,
thus, according to Hardy and Boéhier, women show
10 to 14 more pulsations a minute than men.
guetelet’s_ figures (absolutely rather lower than

uy’s), glvm% a rather greater sexual difference
for early manhood and womanhood, a rather less
difference for adult age, produce the same average
difference as Guy’s. Accepting, therefore, Guy’s
careful figures, we see that the average pulse-rate
of civilised women is the same as that of boys about
the age of puberty. It cannot be said that this
difference is very notably greater than the generat
physical proportions of the sexes would lead us to
expect.

RESPIRATION.

It is well recognised that the “ vital capacity,”
as the breathing power indicated by the spirometer
is commonly called, is decidedly less in women than
in men. Even during that stage of the evolution
of puberty when the girl is heavier and taller than
the boy, she is still, as Pagliani and others have
shown, very markedly inferior in vital caﬁacity as
well as in muscular force. Even in Philippine
Island children, among whom at about the age of
and Guy's Hospital Reports, vols. iii. and iv.  See also

Raseri, Arch. mper I’Antrop., 1880, pp. 46 et seq.
1 Studies in Psychology Univ. of lowa, vol. i., 1897, p. 32.
S
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twelve girls surpass boys in all other respects,
Bobbitt found that to a slight degree boys excel
girls in vital capacity. At the age of thirteen it
was the only respect in which they surpassed them.
Gilbert found, by the examination of several thous-
and school children, at New Haven and at lowa,!
between the ages of six and nineteen, that the bo%/s
were throughout superior in lung capacity; the
difference was slight until the age of twelve, but
while the girls had almost reached their maximum
Iung-caﬁauty at that age, it was not until after the
age of thirteen that the period of most rapid increase
even began in boys. Among the lowa children,
who were better developed than those at New
Haven, it is noteworthy that not only was the lung-
capacity greater in both sexes, but that the initial
difference between the sexes was less. In adult
age, when there is the same height and circum-
ference of chest, the ratio is io to 7 (Halliburton).
The vital capacity of a man ij metres in height is
usually 2350 c. cm.; in a woman of the same height,
2000 c. cm. (M*‘Kendrick). The vital caﬁa(_:ity IS 3
litres in women to 3J in men, at equal height the
volume expired being 700 c. cm. less in women.
In France Demenet, comparing 100 men to 100
women, found that at ages 20 to 25, the vital
capacity of men is 3.912 ¢. cm., and of women 2.747,
a difference of 1.165 in favour of men, man to woman
being as 100 to 70. The corset diminished vital
capacity by one-sixth.2 According to Arnold, for
an increase in height of 25 centimetres, there is in
men an increase in vital capacity of 150 c. cm., in
women of only 130 c. cm. (Delaunay). The inves-
tigations of the British Association have shown that

1J. A Gilbert, Studies from the Yale Psychological
Laboratory, 1894, p. 75; ib., lowa University Studies, 1897,
. 23.
p2 E. Demenet, “ Recherchez sur la Capacite Vitale suivant
le Sexe,” Buli. Soc. d’Anth. Paris, Nos. 1 and 2, 1905.
This is an important monograph.
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in England in males the mid-breathing capacity
is 217 c¢. ins., in females about 132 c. ins., the
maximum difference being at the ages of 20-40,

LUNG CAPACITY OF NEW HAYEN CHILDREN. {Gilbert}

after which there is a regular decrease in the breath-

ing capacity of men, but less falling off in that of
women.

In association with vital capacity, chest cir-
cumference is somewhat inferior in women,
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though to a less degree. Lucy Hoesch-Ernst found
that girls in Switzerland were at all ages inferior to
boys, though superior in other respects for some
years, but Weissenberg found, among South
Russian Jews, that the circumference of the chest
is, relatively, greater in women. An indication
that there 1s no real fundamental superiority of
men in chest circumference is furnished by the
comparison of boys with girls of slightly superior
social class. The average chest girth of boys at
the Public Schools of Sydney, New South Wales,
as shown by a report issued in 1910, is said to be
sui)erlor to most, if not all, yet recorded. Yet the
college girls of North London, measured by Dr. J.
Cock (in expiration, under the arms, above breasts)
are superior up to the age of 15, and like the boys
the girls are still developing in this respect at 18,
though at a much slower rate.

The number of respirations at birth is 44 per
minute, and Pradually decreases to 18 in the adult,
being very slightly higher in women than in men
(Ouetelet). Size has much to do with the number
01 respirations in every zoological group; thus the
rhinoceros has 6 respirations a minute, the rat 210.
This matter has been studied in recent years by
Richet,l who argues that it is one of the greatest
laws of comparative physiology that ““all the
functions in their. activity and In their intensity
are determined by the size of the animal.” Accor-
ding to Sibson, the ratio of inspiration to expiration
in mate adults is 6 to 7 ; in women, children, and old
persons, 6 to 8 or 9; other observers give rather
different results. _ _

Men produce more carbonic acid than women.
According to Andral and Gavarret, the amount of
carbon burnt per hour is, from eight to fifteen years
of age, in the boy 7 gr. 8, in the girl 6 gr. 4; from
sixteen to thirty, in the man 11 gr. 2, in the woman

I La Chaleur Animale.
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6 gr. 4; that is to say, the amount consumed in
man rises at puberty to nearly double that consumed
in woman. There is an increase in women during
pregnancy, and also after the cessation of the
menses. Ener?etlc people excrete more than less
active people of the same weight, and, relatively, a
child gives off twice as much as an adult.

It would appear, however, that notwithstanding
the absolutely less reslpiratory activity in women,
and the even relatively less development of the
thorax, their metabolic gaseous exchanges are not
really inferior to those of men. This seems to
have been shown b%/ Magnus Levy and Falk,
who conclude that there is no sexual difference.
Tigerstedt, again, found that though the guantity
of carbon dioxide excreted by women is absolutely
less than in the case of men,dyet it is 10 per cent,
greater per unit of weight, and it is only at puberty
that the mate shows a more intense gaseous ex-
change. This seems strange, Carl von Noorden
remarks, as we might have expected the reverse; it
indicates, he believes, that mass and training of
muscle are not so influential on metabolism as
extent of surface.l This greater metabolic activity
of women in gaseous exchange may thus be said to
be among the points of affinity between women and
children.

At the same time there is some reason to think
that, as compared to men, women have a less keen
need of air. This was noted by Burdach, who
remarked that it began at birth. It appears that
when both men and women are exposed to charcoal
fumes, women, having less need of oxygen, possess
a greater chance of surviving. In the process of

1 C. von Noorden, Metabolism and. Practical Medicine,
1907, vol. i., p. 269; see also pp. .370-2 of the same volume
for the metabolism of pregnancy. For the metabolism of
!/aotitagé)n,p sgg Mellanby, Proc. Poy. Soc., Series B. 1012
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salt-making, according to Mr. S. Webb, it is found
that women can work better than men in the heat
of stoves. The same result has been alleged to
follow when the privation of oxygen is due to
extreme altitude, so that women can live at heights
where men would soon fali ill (Delaunay). It is
possibly in part owing to this cause that women
criminals have survived hanging much more
frequently than men, from the time of Tiretta de
Balsham, who was pardoned by Henry IIl. in
1264 because she had survived hanging, onwards;
sometimes they have revived from the iolting of the
cart on being conveyed from the gallows, and at
other times by the skill of surgeons to whom the
body had been given for anatomical purposes; Sir
William Petty acauired popular fame by thus
restoring to life a woman who soon afterwards
married and lived for fifteen years.

During normal respiration in civilised races, when
the individual is awake, man’s respiration is
diaphragmatic or abdominal, woman’s is costal, the
chest chiefly moving. The cause of this apparent
sexual difference was at one time much disputed.
Boerhaave noticed the difference of type in male
and female infants; this has not, however, been
confirmed by later investigators. It is now, as Dr.
Ballantyne remarks,! “ usually admitted that respir-
ation is chiefly abdominal in ty%e during the first
three years of life.” The diaphragm is thus the
most important respiratory muscle in the infant as
well as in the adult male, or to an even greater
extent. The characteristic costal breathing of
women begins, according to Sibson, about the tenth
year of life. Sibson, as well as Walshe and other
Investigators, attributed its appearance to the use

I Inlroduction to Diseases of Infancy, p. 170. It is not,
however, universally admitted. Depaul, Sergi, and others
take for granted that children’s respiration is costal.
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of corsets and similar external impediments. Jona-
than Hutchinson studied the matter carefullﬁ,l and
came to the conclusion that the difference of breath-
ing was not due to the restraints of clothing, for he
found costal breathing in young girls who had
never worn tight-fitting clothes. He argued that
it was a natural adaptation to the child-bearing
function in women. Hutchinson’s investigations
were for many years accepted as finat, it became
at least necessary, as Rosenthal pointed out, to
admit that the costal breathing of women had
become fixed by heredity into a secondary sexual
character.

During the last few years, however, some fresh
series of investigations, on a wider basis and with
more accurate methods, have changed the accepted
aspect of the matter. At the Birmingham meeting
of the British Medical Association in 1890, Dr.
Wilberforce Smith read a paper concerning some
investigations he had made “ On the Alleged
Difference between Mate and Female Respiratory
Movements.”2 Using Burdon Sanderson’s stetho-
graph in a modified form, Dr. Smith took tracings
of about fifty persons at the anterior middle line,
over (1) sternum, (2? liver below ensiform cartilage,
(3) just above navel, (4)djust below navel, (5) mid-
way between navel and pubes. The dress was
entirely loosened; and it was rightly regarded as of
considerable importance to keep the subject of the
experiment ignorant of its object. It was found
that at the sternal level of the chest in both sexes
there was free respiratory movement, and also that
over the liver there was free and regular movement
in both sexes; just above the navel the results were
variable, and between the navel and pubes in many

! Todd and Bowman, Cyclo-pcedia of Anat, and Phvs.,
Art. “ Thorax.”
2 Published in the Brit. Med. Jour., nth Oct.
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cases there was no respiratory movement. The
most characteristic differences occurred just below
the navel: among the men a principal group showed
free movement, while a smaller group, having soft
abdominal walls, only showed slight movement
among the women, habitually dressed and corseted
in the usual manner, a Iar?e group showed excessive
diminution or entire abolition of movement, while
a smaller group of young and muscular women,
wearing corsets, retained free movement; among
women habitually -wearing no corsets, a large group
showed free movement in no degree less marked
than among males, and in at least one case actually
freer than among most males, and a smaller group
of non-corseted women, having soft abdominal
walls, showed only slight movement. Dr. Smith
also independently examined nine ayahs; they all
wore Oriental dress and had all borne more than one
child. Without exception they exhibited respira-
tory movement below the navel not less free than in
average English men.

As a result of his investigations, Dr. Wilberforce
Smith concluded *“ that the tracings exhibited
tended to invalidate the routine physiological teach-
ing that there is a natural difference in the respira-
tory morements of the sexes, and they tended to
confirm the belief of Sibson that the alleged differ-
ence is chiefly or wholly due to the effects of
woman’s conventional dress.” Professor Cunning-
ham, after the paper was read, remarked that these
physiological experiments confirmed his own views,
founded on anatomical grounds, that there ought to
be no essential difference in respiratory movements
in man and woman. Charpy, | may add, had also
previously come to the conclusion, from extensive
anatomical investigations, that up to the age of 15
boys and girls have identical chests, and that the
thoracic type of breathing is only found in women
of at least 25 years of age who bear on their viscera,
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especially the liver, signs of deformation produced
by tight clothing.!

Dr. Smith made the following supplementary remarks
in a private letter (5th Oct. 18"2) :—* | might have added
in 1890 that the cases of which | had obtained graphic
record were preceded by daily observation for many years
without such record. They have been followed by similar
daily observation ever since, and are, | have no doubt,
founded on unalterable truth.

“ The only fact of interest | have to add is, that so far
from pregnancy affording a reason for a different mode of
respiration, it Is associated with marked abdominal respira-
tory movements. | take it that the comparatively firm
mass of the gravid uterus, like the liver, readily conveys
movements of the diaphragm to the surface

“ The same difficulty occasionally occurs in men where
the action of the diaphragm is impeded by an enlarged
stornach, the result of a recent meal, or undue corpulence.”

I may here add that Mr. Lennox Browne, from another
point of view, had reached the same conclusion that there
are no sexual differences in respiration. He wrote in a
rivate letter : “ It is only where the corset confines the
ower ribs or in cases of pregnancy or abdominal tumours

that diaphragmatic breathing is impaired, and that costal
breathing is resorted to.”

Simultaneously with the publication of Dr.
Smith’s ineestigations, additional evidence on the
same point from America was published in a paper
by Professor H. Sewall (Michigan Unlver5|ty§) and
Myra Pollard.l Some original observations were
here given by Dr. Mays, of Philadelphia, made by
means of the graphical method on the respiratory
movements of female descendants of an uncivilised
race. He writes—*“In all | examined the move-
ments of 82 chests, and in each case took an
abdominal and a costal tracing. The girls were
partly pure and partly mixed with white blood, and

LA, Chargy, “ L'Angle Xiphoidien,” Revue d’Anthro-
mpologie, 1884.

2“ On the Relations of Diaphragmatic and Costal Respir-
ation, with particular reference to Phonation,” Journal of
Physiology, 1890, No. 3.
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their ages ranged from between ten and twenty
ears. Thus there were 33 full-blooded Indians,

one-fourth, 35 one-half, and 2 were three-fourths
white; 75 showed a decided abdominal type of
breathing, 3 a costal type, and in 3 both were about
even. ose who showed the costal type, or diver-
gence from the abdominal tyﬁe, came from the more
civilised tribes, like the Mohawks and Chippewas,
and were either one-half or three-fourths white;
while in no single instance did a full-blooded Indian
girl possess this type of breathing.” Dr. J. H.
Kellogg of MIChIPan supglled the authors of this
paper with unpublished observations (made with a
Marey’s stethograph and rotating cylinder) to the
same effect. He wrote:—*“l observed the breath-
ing of 20 Chinese women and the same number of
Indian women, and | found the abdominal tyge
very marked in every case. The tracings given by
the Chinese women were not like those of robust
men, but were identical with those from men of

sedentary habits. . . . Of the Indian women 14
were of the Yuma tribe, the most primitive Indians
in the United States. . . . The majority of them still

wear their bark dresses ; the only garment in addition
to this is a long strip of red cloth thrown over the
shoulders and folded about the body. . . . The
waist is not restrained in the slightest degree. In
these women the abdominal morements were 4 to 6
times as great as the costal movements. | examined
several of the Cherokee and Chickesaw women in
the Indian Territory. These women had all worn
cieilised dress, and some of them had worn corsets.
Those who had worn corsets and tight dresses gave
tracings like civilised women; those who had worn
only loose dress gave normal tracings. | also
found a few civilised women who had never worn
corsets or tight bands, and obtained from them
tracings like those from the Chinese and Yuma

women.”
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Dr. Kellogg has somewhat more recently made, and
caused to be made, various series of observations on women
in different parts of the world which confirm and extend
these conclusions. (*“ The Value of Exercise,” Trans. Am.
Ass. Obstetricians, vol. iii., 1891, and an interesting
pamphlet on The Influence of Dress, both fully illustrated.)
The two accompanying figures are reproduced by Dr.
Kellogg's permission. One represents a German peasant
woman, aged 29, who had never been trained in gymnas-
tics, but who had been accustomed to carry heavy weights
on her head up to the age of 20; she shows the natural
healthful fernale form. The other figure is that of an
ordinary American woman of the same age, who wore the
ordinary civilised dress and took little exercise. When in
England Dr. Kellogg went to the “ black country ” to
study the women nail-makers ai d brick-makers, and found
among them some of the best developed women he had
ever seen. He ascertained also that they are extremely
healthy.

It may be mentioned that Hultkrantz, of Upsala, en-
deavouring to avoid the possible fallacies of external
measurement in estimating the influence of the diaphragm
in respiration, introduced an elastic bali into the stornach
and then inflated it. His experiments were performed on
too smali a number of persons to lead to any generat
conclusions, but he was able to demonstrate the lesser
diaphragmatic movement in women, and also to show that
pressure by a band in men produced lessened diaphragmatic
movement. (“ Ueber die respiratorischen Bewegungen des
menschlichen Zwerchfells,” Skandinavisches Archiv fiir
Physiologie, 1890, heft i.)

The evidence clearly points to the conclusion that
the sexual differences in respiration found amon
civilised races are not natural secondary sexua
characters, but are merely the result of the artificial
constrictions of the dress usually worn by women.

The feminine custom of constricting the waist began at
a very early period, no doubt in prehistorie times. The
wali paintings of the patace of Minos in Crete show women
with artificial waists like modern Parisians. In ancient
Egypt men as well as women wore smali corsets. (On
the corset in art, see Felix Regnault, Aesculape, March
1913.) The Greeks of the finest period knew nothing of
the corset, but during the period of decadence women
began to compress the body with the apparent object of
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GERMAN PEASANT WOMAN. AMERICAN WOMAN.
(J/z¢P Kellogg.)
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emphasising the sexual attraction of a conspicuously large
pelvis. Hippocrates vigorously denounced the women of
Cos for oonstricting the waist with a girdle. Among the
Romans, who adopted this practice from the Greeks of the
second century before Christ, Martial often alludes to the
smali waists of the women of his time, and Galen speaks
much in the same way as a modern physician regarding
the evils of tight-lacing. Since then matters have changed
but very slightly. The apparent development of the pelvis
has been further artificially exaggerated by that contri-
vance which in Elizabethan times was called a “ bum-
roll,” and more recently a “ bustle.” The tightening of
the waist does not merely emphasise the pelvic sexual
characters; it also emphasises the not less important
thoracic sexual characters (Havelock Ellis, Studies in the
Psychology of Sex, vol. iv., “ Sexual Selection in Man ).
As Dr. Louis Robinson expresses it (in a private letter) :—
“ | think it very likely one of the reasons gand there must
be strong ones) for the persistent habit of tightening up
the belly-girth among Christian damsel3 is that such con-
striction renders the breathing thoracic, and so adver-
tises the alluring bosom by keeping it in constant and
manifest movement. The heaving of a sub-clavicular sigh
is likely to cause more sensation than the heaving of an
epigastric or umbilical sigh.” This double effect of
waist-constriction upon hips and chest is fully sufficient to
account for its origin, and it has been kept up partly by
custom and partly from that “ sense of support ” always
felt by those who have for years been subjected to the
practice.

All the evidence that has since appeared confirms
the conclusion that there are no true and natural
sexual distinctions in respiration. Thus, among
the Japanese Baelz has found that only those women
who bind themselves round by the broad woman’s
girdle (obi) show thoracic respiration, while the
peasant women who do not thus constrict them-
selves breathe abdominally like the men.l Fitz, in
an important paper,1 has also studied the whole
guestion_thoroughly, and found no sexual differ-
ences. The idea that waist-belts and corsets may

1 Zi. f. Eth., 1901, heft iii. p. 211.
2 Jour. Exjer. Med., vol. i. p. 677.
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Berform a useful purpose in assisting the flow of
lood to the brain and muscles (as suggested by
Rogl and Adami) appears to be without foundation;
and, in any case, such methods are unnecessary,
since perfect compensation is attained under normal
conditions.I On the other hand, there is reason to
believe that the influence of women’s clothing in
causing costal respiration and so_diminishing the
action of the diaphragm has an injurious influence,
not only on the thoracic but also on the abdominal
viscera. Thus it is everywhere found that women
sufler much more front gall-stones than do men.
In a careful and thorough study of this question
Dr. Clelia Mosher? found that in America the
liability of women to gall-stones is 9.4 per cent.,
and of men only 5.6 per cent., while in Germany
the frequency of gall-stones among women is twice
as great, and in the negro race less. In the first line
of causes for this sexual difference she mentions the
costal respiration of women induced by clothing,
the absence of diaphragmatic action producing
stasis of the bile, and she refers to the experiments
of Heidenhain and his pupils, showing experiment-
ally that the action of the diaphragm is an important
factor in emptying the gall-bladder.

Meinert has shown reason for believing that too
tight-fitting clothes, even in those who have never
worn corsets, may be a factor in the causation of
antemia, through the abdominal constriction lead-
ing to gastroptosis, or falling of the stornach, and
consequent sympathetic nervous disturbances.d Of
31 young girls received into the training-school for
servants at Dresden, 12 of whom had never worn'
corsets though their clothing was too tight, 28 were
found with gastroptosis; of the 28, 17 had chlorosis,

‘Leonard Hill, Cerebral Circulation, 1896, p. 112.

2 /ohns Ho-pbins Hosj). Buli, Aug. igoi.

3 Verhandl. d. zehnten Versammlung d. gesell. f,
Kjnderheilk, 1893.
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and 3 anaemia of non-chlorotic character. Meinert
refers to the fact, to which attention was drawn by
Hirsch, that chlorosis was unknown in antiquity
and in the Middle Ages; in Saxony it is said to
have appeared among the peasant girls since they
adopted modern fashions; in Persia, where no
constriction of the thorax takes place, it is said by
European physicians to be unknown ; and in Japan
only to ap(!aear among those who have adopted
European dress. While, however, constriction of
the lower thorax may well be, as Meinert argues,
an exciting cause in the production of chlorosis,
there is probably, as we have already seen, a special
predisposition to anaemia in women.

That costal respiration will become less common, and
this artificial sexual difference be gradually abolished, we
may reasonably expect, now that the advantages of allow-
ing free play to the diaphragm are being slowly recog-
nised. It is probable, as Professor Sewall and Miss Pollard
(in the paper in the Journal of Physiology already referred
to) point out, that diaphragmatic contraction by pressing
upon the abdominal viscera has an important function in
squeezing blood to the heart and so assisting circulation;
it also promotes, as these authors show, the mechanical
mixture of air in the lungs, thus causing in the most
perfect manner possible the mixture of fresh with foul air,
which is the great function of respiratory movement. It
is noteworthy that women who expend an unusual amount
of energy in work in a large number of cases find it
better to discard or minimise the use of corsets. So far as
accurate observation has gone, it is also elear that the
corset-wearing woman is inferior in muscular power and
physical endurance to the none-corset-wearing woman.
This is, for instance, well shown in some observations on
the puEiIs at the North London Collegiate School for
Girls, the results of which were published in the Women's
Gazette, January 1890, by Mrs. Bryant. The trial included
a high leap, a long leap, a tug-of-war, and a running com-
petition. The struggle was between “ loose stays and
none,” and there were sixteen girls on each side. In a
brief muscular effort, such as leaping, the corset-wearers
came out as well as the non-corset-wearers, but in efforts
requiring more sustained endurance, as in running and
the tug-of-war, the non-corset-wearers had much the best
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of it. The results, as measured by the pulse-rates and
breathing capacity, after “ endurance running,” were de-
cidedly unfavourable to the corset-wearers.

Dr. Sargent, of Harvard University, has also recorded
some interesting experiments on women students (“ The
Physical Development of Women,” Scribner’s Magazine,
1889) :—* In order to ascertain the influence of tight
clothing upon the action of the heart during exercise a
dozen young women consented this summer to run 540 yards
in their loose gymnasium garments and then to run the
same distance with corsets on.  The running time was
two minutes and thirty seconds for each person at each
trial, and in order that there should be no cardiac excite-
ment or depression following the first test, the second trial
was made the. following day. Before beginning the
running the average heart-impulse was 84 beats to the
minute; after running the above-named distance the heart-
impulse was 152 beats to the minute; the average natural
waist-girth being 25 inches. The next day corsets were
worn during the exercise, and the average girth of waist
was reduced to 24 inches. The same distance was run in
the same time by all, and immediately afterward the
average heart impulse was found to be 168 beats per minute.
When | state that | should feel myself justified in advising
an athlete not to enter a running or rowing race whose
heart-impulse was 160 beats per minute after a little exer-
cise, even though there were not the slightest evidence of
disease, one can form some idea of the wear and tear
on this important organ, and the physical loss entailed
upon the system in women who force it to labour for half
their lives under such a disadvantage as the tight corset
involves. In order to ascertain the effect of tight clothing
upon respiration the spirometer was tried. The average
natural girth of the chest over the ninth rib was 28 inches,
and with corsets 26 inches. The average lung capacity
when corsets were worn was 134 cubic Inches; when the
corsets were removed the test showed an average lung
capacity of 167 inches—a gain of 33 cubic inches.”

It may be added that the evidence before us does not
necessarily prove the desirability of the disuse of corsets by
adult civilised European women. Some of the most serious
cases of the results of waist constriction found by Meinert
were in young Bavarian women who had never worn stays
at all. If a number of heavy lower garments are worn,
suspension from the waist Is still the most convenient
method for their support, and this involves a tight waist-
band. Some of the modern kinds of corsets which enable
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the garments to rest on the hips without undue compres-
sion of the chest and abdomen are, when sensibly used,
probably better even than none at all. In this matter the
position taken up by Stratz (Schonheit des Weiblichen
Korpers, chaps. viii. and xvi.) is entirely reasonable, alike
from the point of view of health and of beauty. In young
girls he entirely prohibits stays and the use of garments
necessitating them; when fuli bodily development has been
attained, and certainly not earlier than the age of fifteen
(or much later if fuli development of hips is delayed), he
recommends the use of certain kinds of corsets adapted to
the natura! form of the body. (See also Schultze-Naum-
burg, Die Kultur des Weiblichen Korpers ais Grundlage
der Frauenkleidung, 1905, pp. 60-121.

We have seen that the chest region tends to
remain unduly undeveloped in women as compared
to men. The vital capacity of women is inferior to
that of men out of all proportion to the smaller size
of women; their lungs also, as we shall see reason
to believe, are unduly smali; while in strength of
arm and of chest muscles, as we have found in a
previous chapter (p. 198), they are very much
weaker as compared to men than they are in
strength of leg muscles, feebleness of arms and
chest being indeed, relatively to men, women’s
weakest point. It is probable that this unduly
feeble condition of the chest is of much significance
in connection with the special tendency of young
girls to become consumptive. Constantly from
1860 onwards in England and Wales the mortality
of girls from phthisis, up to the age of twenty, has
exceeded that of boys, in sexual ratio to the popu-
lation, by as much as thirty per cent.l Sir Hugh
Beevor, who has specially studied the sex incidence
of phthisis,2 traces this special liability of girls to
consumption to the early arrest of chest growth.

' German statistics yield similar results, A. Wiirzburg,
Mitt. d. K. Gesundheitsamts., vol. ii. p. 96 et seq.

2 Lancet, isth April 1809.

3 In a subseguent paper (* Sex Constitution and its Relation
to Pulmonary Tuberculosis,” Medical Magazine, June

igoo), Sir Hugh Beevor is inclined to regard the arrest of
T
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In later adult life the mortality of men is much
greater than of women, but here we have to
remember not only that the women with the least
resistant lungs have already been weeded out by
death, but that the influence of unwholesome occu-
pations, and also, it is probable, the greater need
of good nutrition in men, exert a very |m,30rtant
influence. Beevor’s results receive yaluable con-
firmation in Woods Hutchinson’s study of phthisis
and of the consumptive chest.! He has found
that the consumptive chest really tends to exhibit
a measurable degree of inferior deyelopment. It
would thus appear that the special liability of girls
to become the yictims of this disease is in some
measure due to their inferior chest deyelopment,
and therefore in part avoidable, if girls were to live a
yigorous life in the open air, and with less restraint
on their natural activities than is now customary.

It is usual for foolish parents and others to
repress the impulse to climb trees, which is very
often felt by girls in the country. This is, however,
as Hutchinson points out, precisely the kind of
exercise they need to develop their chests. *“ It
would almost seem,” remarks Hutchinson, “ as if a
reversion to the arboreal habits of our ancestors was
the chief reguisite for proper chest deyelopment in
the individual as well as in the race. The well-
marked child-instinct for tree-climbing ought to be
regarded with respect in both girls and boys, even
at the risk of torn clothing or an occasional broken
limb.” At present the sexual difference in mor-
tality from consumption is even more marked in
rural than urban districts; although the country boy
enjoys great advantages over the town boy, his

lung-growth and the associated greater tendency to con-
sumption as due to ultimate differences in sex constitution.
This is a conclusion which | do not think we are vet entitled
to accept.

! Studies in Human and Com-parative Pathology, chap. v.
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sister’s life is much more likely to be regulated by
the same maxims as that of the town girl. The
natural instinct of girls to climb trees as well as
the persistency with which it is repressed are alike
evidenced by the frequency with which Stanley Hall
found that girls state that climbing trees is one of
the things which it is “ wrong ” to do.
Temperature.—The evidence concerning sexual
differences in temperature is smali and inconsis-
tent. We know that increased metabolic activity,
as well as a greater afflux of blood, produces higher
temperature. In children and adolescents it is well
recognised that the temperature is higher than in
adults, and more liable to variations which are of
less significance than in grown-up persons.! Davy,
Roger, Mignot, and Delaunay found the tempera-
ture of men higher than that of women by about
5° C.; Ogle and Wunderlich found the tempera-
ture of women higher by about the same amount.
Stockton Hough found that males have, as a
rule, from the beginning to the end of life, a higher
temperature than women and greater individual
variations.2 Thierfelder found that the average
temperature of women throughout the day is some-
what higher than that of men, especially in the
evening, when it is half a degree higher, and
occupies an intermediate place between that of
children, which is higher, and of men, which is
lower. Tyson states that there is little doubt that
in disease the temperat_ur%1 of the female, both in
youth and adult age, is higher than that of the
I D. Fraenkel (TDeut. Med. Wochenschrift, 6th Feb. 1913
investigated the temperature of 163 children in a hosnita
for nervous, scrofulous, and convalescent children. There
were no age differences in children between the ages of 5
and 16. In everv case the rectal temperature was over
99.7® after the child had been walking or playing Iin the after-
noon. In 74 per cent, the temperature at this time ranged

between i00° and ioi°. ) )
* Paper in Pliiladelphia Medical Times, 8th Nov. 1873

summarised in Popular Science Monthly, 1874, p. 97.
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mate, perhaps from half to one degree. It must
be remembered, however, that, as Wunderlich
found, there is a _ran%e of a degree and a half (from
97.2 to 98.8 F.) in the normal temperature.

Waller states that the variations of temperature in
women from time to time are greater than in men and of
less significance. Squire found a slight rise of tempera-
ture before menstruation and a fali after it. Dr. Mary
Jacobi from an examination of six cases found that * the
temperature rises from one to eight-tenths of a degree
during the week preceding menstruation. It falls gradu-
ally during the flow, but in the majority of cases does not
even then reach the normal average.” (M P. Jacobi, The
Question of Rest for Women during Menstruation, New
York, 1877.)

Martius took the temperature of 85 domestic ducks—in
the north and south of France—under various conditions,
and found the temperature of the females higher (averag-
ing 42.2 against 41.9 for the males) and also more vari-
able. Gavarret, Art. “ Chaleur Animale,” in Diet. ency.
des Sciences Medicales; and in the same writer’s
Phenomenes Physigues de la Vie, 1869, PP- 80-89, the
temperature of a large number of animals is given.)

Excretion.—The sexual differences in the meta-
bolic processes which we have already found are
also indicated by an examination of the excreta;
the best known and most important results concern
the urine. Not only does the amount of liguid and
of nitrogenous food very largely influence the
urine and its composition, but the kidneys are
especially susceﬁtlble to a rariety of influences;
the nature of the food, of the salts it contains,
emotional excitement, mental exertion, nervous
tone,l freguency of urination, the temperature of

1 “ Beneke (Arckiw des Yereins fiir wiss. Heilk., Bd. i.()) 7
—remarks Parkes, Composition of the Urine, p. 100—
“ from observations on himself has noticed that when the
nervous system is, so to speak, in good tone, i.e., when there
is a feeling of vigorous health, and when all the functions
are rightly performed, the amount of urine inereases. On
the other hand, when there is languor and depression, the
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the air, are among the factors to be taken into
account, and there is a compensatory relationship
with the excreta by the skin. During the night
we should expect these influences to cause less
disturbance than during the day; and Beigel’s
observations seem to confirm this; he found that
the amount of urine excreted during the night is
almost equal in men and women, but that during
the day there is a marked excess in men. Beaunis
has found that, notwithstanding the disturbing
elements, and independently of the water drunk, a
regular diurnal rhythm may be traced in the
excretion of urine.!

A slight sexual difference appears soon after
birth, both the solid and liquid constituents of the
urine of the female infant being less. At from 3
to 7 years of age the amount of urine excreted by
boys during 24 hours, according to Beaunis, Is
750 ¢. cm., by %irls 700 ¢. cm. This is 1j times
more than in the adult in proportion to bodY-
weight. The amount of urea excreted by the child
is even greater relatively than that of water, and
the importance of this function of elimination in
children is indicated by the large size of their
kidneys. At the age of eighteen the urine reaches
the adult standard.. The amount is, absolutely,
usually rather smaller in women, but relatively it
Is usually greater.

The amount is, roughly speaking, in a man about 1000

urine is less in amount. The difficulty here, of course, is
to define the term, ‘' tone of the nervous system ’; that some-
thing real is meant is certain; and the immediate influence
on the amount of the urine is, | think, put beyond doubt
by Beneke’s elaborate inguiry.” )

1 Recherches Exj>erimentales, Paris, 1884, p. 14.

* Parkes, Composition of Urine. As regards the urine
of the child, see Carron de la Carriere and Monfet, “ L Urine
Normale de I’Enfant,” Compte-rendus Congres Int. de
Med., Moscow, 1897, vol. iii. p. 357. They regard yolume
of urine in child as once or twice greater in relation to
weight as compared to adult.
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to 1500 c¢. cm. (or about 50 0zs.), and in a woman about
900 to 1200 c¢. cm., during the 24 hours (Laridois and
Stirling); according to Yvon and Berlioz, iIn man 1360
c. cm., in woman 1100 c. cm. (Revue Med., viii. p. 713);
Luciani regards the sexual difference as greater than this,
but according to Beaunis, the amount is practically iden-
tical in both sexes, and therefore relatively greater in
woman, in man the average being 1875 c. cm., in woman
1812; while M‘Kendrick places it at 1500-2000 c¢. cm. for
a man, and 400-500 c. cm. less in a woman. Becquerel
and Rodier, on the other hand, as the result of a large
number of experiments, came to the conclusion that the
quantity of urine discharged by women during 24 hours is,
even absolutely, slightly greater than in men, the average
being as 1227 in men to 1337 in women (Becquerel and
Rodier, Traite de Chimie pathologigue, 1854). Mosler
found (comparing men from the age of 18 to 21 with
women of from 17 to 26) that while the absolute amount
of urine was greater in men, in proportion to body-weight
it was greater in women (Archiv des Vereins fiir gemein-
schaft. Arbeiten zur Fdérderung der wissen. Heilkunde,
iii., 1858, pp. 431, 441). It seems probable that, up to
puberty at all events, the amount of urine excreted by
girls tends to be absolutely greater than that excreted by
boys; thus Kamerer (Stoffwechsel des Kindes, 1896) found
that the average volume of urine passed by girls aged 11
to 14 during 24 hours (c. cm. 930) was greater than that
passed by boys aged 15 to 16 (c. cm. 840). English
physiologists usually find the sexual difference rather con-
siderable. French ‘physiologists more frequently find the
amount nearly equal, and thus relatively greater in women;
this is probably due to differences in national habit and
custom.

While the amount of water excreted by the
kidneys in women is probab(ljy above what the
difference in body-weight would lead us to expect,
there seems little doubt that the amount of urinary
solids excreted by women is both absolutely and
reIativeP/ rather below that excreted by men; the
urine of women is usually of lighter colour than
men’s, and its specific gravity is lower. All
physiologists are agreed on this point,! and the fact

| See, for instance, E. A. Parkes, Composition oj the
Urine, pp. 39-41.
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IS a more important index of metabolism than the
relative amounts of water excreted. Children, in
whom metabolism is very active, excrete, relatively,
considerably more urea and salts than adults;
among adults the amount in women is relatively
less than in men (according to Yvon and Berlioz,
26.5 grms. during twenty-four in men, and 20.5
grms. in women); in old age, when the metabolic
processes of life are low, there is in both sexes a
P_rea_t diminution in the excretion of both solid and
1guid constituents. The urine of women, like the
blood of women, is more water?]/ than that of men.

In women the influence of the menstrual cycle,
which so largely affects the organism, has its effects
here also. That the urine is freguently increased
in amount at this period is a matter of common
observation, and according to the usual rule this
increase should involve an increase in the solids.
This does not, however, appear to be always the
case. Delaunay stated that menstruation dimin-
ished the urea 20 per cent., but without mentioning
the extent of the data on which this opinion was
founded. Beigel found lessening of urea during,
and increase after, menstruation. Dr. Mary Jacobi
made fourteen series of observations on six women,
and found that in nine the urea was diminished
during the flow, in five increased. But in the
majority the urea during the menstrual period was
more abundant than during the following week,
when the lowest point was reached, and before the
flow there was usually an increase of urea. Marro
found by a series of observations on eight girls
and young women between the ages of eleven and
twenty-six, that there was a gradual increase of
urea In proportion to. body-weight in the years
preceding puberty, but that the establishment of
menstruation produced not merely arrest but even
diminution in the elimination of urea. He found
that the amount of urea was nearly always dimin-
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ished during menstruation, slowly rising after-
wards, and apparently reaching a maximum at
the period most removed from menstruation.l A
larger series of observations is, however, necessary
to obtain definite results. Our knowledge of the
influence of pregnancy and lactation on metabolic
activity, as measured by the urine, is very slight.
Dr. Hagemann, at a meeting of the Berlin Physio-
logical Society (6th June 1890), gave an account of
some experiments on two dogs with reference to this
point. They were supplied with a constant nitro-
ﬂenous diet, and it was found that during the first
alf of the period of pregnancy more nitrogen was
excreted than was taken with the food, so that the
nitrogen requisite for the growth of the foetus must
have been derived from the tissue-proteids of the
mother; after this period the nitrogenous excretion
sank to a condition of eguilibrium in the middle of
pregnancy, and then fell further, until the birth of
the offspring; while immediately after parturition
there was a very marked increase in excretion of
nitrogen, followed by a sudden fali, which led to
the output being, during four weeks of the period
of lactation, less than the intake. It is probable
that in women the metabolic cycle during pregnancy
and lactation is somewhat similar; thus Laulanie
and Chambrelent have noticed a marked diminution
in the toxicity of the urine of pregnant women,
especially towards the end of this period (when in
the dogs the excretion of urea was also lowest); in
two experiments out of ten the urine of pregnant
women was entirely free from the toxic substances
present in normal urine, so that these appear to be
retained towards the period of childbirth.

1 Marro, La Puberte, p. 44. He_ believes (p. 2412 that
this_diminution of urea at puberty, in association with the
diminished output of carbonic acid, constitutes a state of
lowered metabolism which is one of the physiological bases
of hysteria.
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SUSCEPTIBILITY TO POISONS.

There are various ways in which the varying
effects of poisons on men and women might throw
an interesting light on differences in metabolism
and in nervous organisation. We know something
of the special susceptibilities of children with regard
to poisons, when given in smali doses as drugs to
produce beneficial effects, and also as to their effects
on various animals, but not much is known as to
sexual differences. These differences are usually of
so slight a character that considerable precision of
observation and a large body of cases are necessary
to reach defin.ite results. The poison which has
most persistently been observed to exhibit sexual
differences in its effects is alcohol; it is evident that
this is simply because the effects of no other poison
have been so widely studied. If medical men took
the trouble to note systematically the effects of
the drugs they administered we should be in
possession of a considerable body of evidence; but
the?/ have rarely, if ever, done so on an extended
scale.

F?om our present point of view, there are various
guestions which observation of the effect of drugs
would help to elucidate. For example: (1) Do any
drugs tend to produce greater effect on an organ
in one sex than in the other? (2) Are there in one
or the other sex examples of such marked suscepti-
bility to a poison that the therapeutical doses must
be decidedly smaller than considerations of size,
etc., would lead us to anticipate? (3) Especiallg/,
are the higher nercous centres more apt to be
affected in one sex than in the other?

(1.) Observations on a Iar%e scale, or carefully
recorded in their details, tending to prove or dis-
prove any selectire action of poisons on different
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organs in the two sexes are, so far as | am aware,
very few. | have met with a paper, by Dr. F.
Augustus Cox, containing a summary of the notes
of over 1700 cases treated with arsenie which had
been under his observation. In this paperl some
sexual differences in symptoms are noted, although
it was not found that the influence of sex was
marked in the evolution of unpleasant symptoms.
Gastric symptoms were commoner in women, in-
testinal in men; conjunctival symptoms were met
with rather oftener in the male sex; nervous
symptoms were of more frequent occurrence in
women. It may be added that, in Sir Jonathan
Hutchinson’s experience, children and the young
bear arsenie well, while the old are susceptible to
it, and it is specially apt to cali out the si%ns of
nerve degeneration whenever this is present.
Trousseau and Pidoux record some interesting
observations on the varying action of opium on men
and women. They found that in women it acts
more on the skin, in men on the kidneys; they only
observed hyperseeretion of urine twice in women.
They found also from observation on 22 men and
20 women that vomiting with opium, when admin-
istered by the skin, was three times more frequent
in women than in men. When given internally it
produced vomiting 4 out of 10 times in men, 6 out
of 10 times in women. The women who vomited
were mostly nervous or neuralgic. Lauder Brunton
also states that women, under the influence of
opium, are more liable to nausea and also to
headache. ] )
Trousseau and Pidoux found that the admin-
istration of mercury more easily produces salivation
in women than either in men or in children, who

[ “ The Administration of Arsenie,” Provincial Medical
Journal, Feb. 1891. )

““““Arsenie as a Drug,” Brit. Med. Jour., 6th June
1891.



3°0 MAN AND WOMAN.

easily bear large doses.! This, also, is confirmed
by Lauder Brunton.

(2.) Men are said to bear the action of antimony
much better than women; children bear it badly
(De Savignac).  Zuccarelli found in 37 cases in
which he treated epilepsy by injection of atropine
that the benefit was much less in the case of women
than of men; children also are very tolerant of
belladonna, as is well established. Sulphonal,
which is apt to produce nervous symptoms, should
be given to women in much smaller doses than to
men; Monod found that to Iproduce the hypnotic
effect women only reguired half the dose required by
a man.2  On the other hand, in treating the insane
with somnal, Umpfenbach found that women are
much less susceptible to its influence than men.
Germain Sce has found that women are especially
sensitive to antipyrin.3  Women are also said to be
very readily affected by bromide (which affects the
cerebral and especially the spinat system), while
children (according to Voisin) bear it well, but
(according to Radcliffe Crocker) bromide eruptions
are most common in children.

It is remarkable that, as first noted by English
authors, the overwhelming majority of deaths from
chloroform are in males. The materials furnished
by Sansom show that, according to various authori-
ties, the proportion is at the highest estimate two
men to one woman, and according to one estimate
four men to one woman, although, as Sansom re-
marked, chloroform is so extensively used in child-
birth. The Report of the Anassthetics Committee of
the British Medical Association (1901) founded on
nearly 26,000 cases, showed that the percentage of
complications under all anaesthetics together was in

I R. W. Parker has qu?ested that this is merely due to
the large amount of milk taken by children, which may
deprive the _mercurv_of its irritant effects.

I Arch. fiir exp. Path. und. Pharm., 1891, 1 31.

" Paris Academie de Medecine, i4th February 1888.
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the ratio of about 1.5 males to | fernale, while the
Be_rcen_tage of danger cases was still higher in males,
eing in the ratio of about 1.7 to 1. Under chloro-
form the danger-rate was found to be greater for
males in the ratio of over 2 to 1. Under ether,
indeed, the danger-rate was somewhat greater for
females than for males (.6 to 1), but minor compli-
cations were notably more freguent with males even
under ether. Children, as the very large experi-
ence of the Moorfields Hospital shows, bear chloro-
form extremely well. The robust and healthy,
according to Sansom, seem more exposed to the
dangerous effects of chloroform than the delicate
and weakly, and the largest relative number of fatal
cases has occurred in very trifling surgical cases
when the generat health of the patient has been
tolerably good.

Some allusion may here be made to the group of lead
salts (which, according to Goetzke and others, primarily
affect the central nervous system), as there is reason to
believe that women are more susceptible to their action
than men. Sir J. Alderson in his Lumleian Lectures in
1852 concluded that men are more freguently affected, but
Tanguerel found that women are more susceptible to
lead-poisoning, and Professor T. Oliver of Newcastle, one
of the chief centres of the lead industries, is decidedly
of this opinion. In his Goulstonian Lectures on Lead-
Poisoning (1891, pp. 21-25) he remarks :—* There is, in
my opinion, no doubt in regard to the very much greater
susceptibility of the fernale to be contaminated with lead
compared to the male; and this is not due simply to the
fact of exposure in a lead factory to what may be regarded
as the greater dangers, but depends upon sexual idiosyn-
crasy. This is an opinion so totally at variance with that
given by several authors that | reguire to explain myself.
My experience drawn from hundreds of cases is that, both
as regards the acute and chronic forms of lead-poisoning,
women are much more auickly brought under its influ-
ance than men. The ratio of men to women employed in
lead factories is in favour of the women, and at first
sight it might appear as if the liability was explained by
the greater number of women exposed. Taking a period
of five years, | find that 135 cases of lead-poisoning were
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admitted as in-patients at the Royal Infirmary in New-
castle. Of these, ninety-one were women and forty-four
were men. To me there is no comparison of the greater
susceptibility of the female; and that it is- not altogether
a guestion of trade is shown by the fact that in the recent
epidemie of lead-poisoning in Yorkshire, where out of iooo
cases due to the drinking of water contaminated by the
metal, the special correspondent of the British Medical
Journal, 1890, vol. i. p. 974, found the proportion of
females to males to be as four to one. Against this may
be urged the fact that women. probably drink more water
than men; but allowing for this, the proportion would still
be in favour of the female; Brown found 153 males as
against 251 females. Not only is the female more suscep-
tible, but she is so at an earlier age than the male, and
is more likely to suffer severely, and from such nervous
accidents as epilepsy. The interesting point in regard to
exposure to lead is that whilst young women suffer readily
from saturnine poisoning, recovering guickly from colic
only to be more readily and severely affected on again
exposing themselves, men may go on working for years,
ten to twenty, having only one or two attacks of colic,
and then, after a very lengthened period of service, may
still fali victims, either to lead paralysis, or die from the
effects of a kidney leison due to the poison. . . . One of
the first noticeable effects of the pernicious influence cf
lead is the production of anaemia or cachexia. Nearly all
young women, those particularly between the ages of
eighteen to twenty-four, when thus exposed suffer from
deranged menstrual function; haematosis and ovarian
activity are interfered with, and the result is either
amenorrhcea or menorrhagia. Once the functional
activity of the ovaries and blood-making is interfered
with, then is that woman already in a critical condition, and
at any moment she may become the subject of any of those
explosive outbursts of plumbism known by the name of lead
encephalopathy. To sexual peculiarity | therefore attri-
bute much of the danger from exposure to lead. Lead as
a poison strikes early at the functions of blood-making
and reproduction, producing sterility, liability to abortion,
and amenorrhcea, or menorrhagia. Woman, from her
constitutional idiosynerasy, is therefore more liable to be
impressed by' lead.” Mr. W. Bevan Lewis (Text-Book
of Mental Diseases, -1889, p. 350) indirectly confirms
Sir T. Oliver by the vivid picture which he presents of
the various nervous symptoms which are found among the
young girls (*“ white-lead ghosts ” they are called in the
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neighbourhood) who work in lead manufactories. These
include arrest of sexual deyelopment with perverted
instincts and unnatural desires, hysteria, chorea, epilep-
tiform seizures, cataleptic states, and actual insanity. If
we are justified in concluding rhat women suffer earlier
and more severely from lead-poisoning, we may perhaps
connect this with the less metabolic activity of women. In
lead-poisoning there is marked metabolic deficiency. If this
is so, we should expect to find that women are more sus-
ceptible than men to all those slow poisons of which lead
is the subtle and terrible type. But the evidence before
us is not convincingly presented.

(3) Women, as well as children, it is generally
admitted, are very sensitive to the influence of
opium. “ There can be little doubt,” Fonssa-
grives states, ““as to the extreme impressionability
of women to opium, and most of the cases of toxic
saturation following the use of opium are in
women.l Lauder Brunton makes a similar state-
ment.

Opium acts chiefly on the nervous system, but
more especially on the brain. Children possess a
greater proportion of nervous tissue and brain than
adults, greater celi activity, and a greater power
of absorption.d Therefore it is not surarising that
children are susceptible to opium. The same is
true of mammals generally. If poison is given to
an adult rabbit and to a young rabbit, the poison
in each case being proportionate to the animahs
body-weight, the adult will be uninjured, the

1 Art. “ Opium ” in Diet. ency. des Sciences Medicales.

2 The greater rapidity of absorption in children has been
well shown by Yatsuty, who selected healthy mate subjects
from eight years old to eighty, and experimented with iodide
of potassium and salicylate of soda. The dose wes mad
to depend on the body-weight, and the urine was examine
every three minutes. The generat result was that the
younger the subject the more rapid the absorption. Thus
while the salicylate was absorbed in boys and young men
in about fifteen minutes, in .middle-aged men ‘it reauired
about twenty minutes, and in old men about twenty-five
minutes. {Lancet, ioth January 1891.)
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young one will succumb.l Among fernale animals
generally, Cornevin states, there is greater suscep-
tibility to poison, more especially nerve-poison,
than among mate animals; and in woman than in
man. In cold-blooded animals like the frog, in
which the cerebrum occupies. a more subordinate
position in relation to the spinat cord, opium
causes tetanic convulsions, as it sometimes does
also in children. _ o
The best example of sexual selective action in the
effect of a poison on the nervous system is, as
already remarked, the case of alcohol. Alcoholism
generally is much molr_(i common in men than in
women; according to Hermann’s figures, the pro-
portion is 2800 men to 400 women ; that is to say,
women furnish one-seventh of the cases. Notwith-
standing this considerable proportion of women,
the cases in which the brain is chiefly affected, and
which result in the symptoms of delirium tremens,
occur almost exclusively in men. Rayer (accord-
ing to Lancereaux) found among 170 cases of
delirium tremens only 7 women; in Italy Verga
found that 9 per cent, of the cases were in women:;
at Copenhagen, Bang found only one woman in
456 cases; Hoegh-Guldberg, one woman in 173
cases; at the CharitC in Berlin the proportion of
cases in women is between 3 and 4 per cent.; in
England Clifford Allbutt in 1882 had never seen
delirium tremens in a woman. On the other hand,
it is a familiar fact in England and France, and no
doubt elsewhere also, that chronic alcoholism tend-
ing to affect the spinat cord and nerves, and to
result in muscular paralysis, is found chiefly in
women. Lancereaux, who has given special
attention to this matter, finds that the ratio is
twelve women to only three men. Broadbent and
Clifford Allbutt have made similar statements as

1 Ch. Cornevin, Des Plantes Veneneuses, Paris, 1887,
pp. 27-20.
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regards England, and the fact may easily be con-
firmed in any large hospital. It is worth mention
in the same connection that Bali found that sexual
excitement, as a complication of dipsomania, is
more freguent in women than in men.!

This well-marked differential action of alcohol on
the nervous centres in men and women is of some
interest, and must be taken in connection with other
facts referred to elsewhere.

There is comparatively little opportunity of studying
chronie alcoholism in. children.  Professor Demme of
Berne has, however, found it somewhat common among
the poor in certain districts, and has written a pamphlet
on the influence of alcohol on children. | have not seen
this, but it appears that he finds that the main symptom
of alcoholic poisoning in children is abnormal excitement,
ending, in extreme cases, in convulsions, and followed
by mental and bodily debility of the nature of paralysis
(Lancet, igth Sept. 1891, p. 691). There is here con-
siderable resemblance to the symptoms of chronic
alcoholic poisoning in women. It is also of some intferest
to observe that delirium tremens is an extremely rare re-
sult of alcoholism among lower races. Thus in American
negroes (as Dr. Reyburn has shown from an analysis of
over 400,000 negro patients treated by the Medical
Department of the American Bureau of Refugees)
delirium tremens is of very rare occurrence, alcoholism

being much more apt to lead to epileptiform convulsions
or mania.

HAIR AND PIGMENTATION.

It is probable that the growth of the hair, its
colouring, and that of the body generally, have an
intimate connection with the metabolic activity of
the organism.2  Among animals of all kinds hair,

| L’Ence-phale, 1882, No. 3, p. 446. .

2 Giard, Armand Gautier, etc., have shown that the animal
Eigi_ments_may be regarded as excretions, the results of meta-
bolic activitv. It is found, also, that the thyroid has an
influence alike on the amount of hair and on its colour,
and thyroid treatment has produced restoration of the colour
of the” hair in premature greyness. Sir Malcolm Morris
“ Internal Secretions in Relafion to Dermatology,”

Med. Jour., i7th May 1913.
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and more especially pigmentation, play a part of
the first importance as secondarY sexual char-
acters. Among animals generally, in a very
obvious manner, brilliant pigmentation and abun-
dant hair predominate among the males. But in
man pigmentation has become very rudimentary
and comparatively stable, while sexual hair distri-
bution has become fairly egualised. It is true that
men have a growth of hair on the face, but, on the
other hand, women have a more vigorous growth
of hair on their heads; even among races like the
Singhalese, who preserve their hair long, that of
the women is longer than that of the men, and,
according to Pfaff and Waldeyer, the individual
hairs are in Germany thicker in women than in
men. Even amon? children éas Waldeyer points
out) boys' hair, if left uncut, does not grow to the
length of girls’, though, according to Friedenthal,
this rule fails to apply to European children, amon

whom up to the age of 16 the hair of boys, if le

uncut, is as long as that of girls.. Women do
not tend to become bald, either in Europe or among
lower races like the Nicobarese, and do not suffer
so often as men from alopecia areata. Again,
while men in Europe on the average have a more
extended growth of hair on the body generally,
the more concentrated hair regions of women tend
to be more vigorously developed; thus on the pubes
it is freguently greater in amount in women than
in men, and the individual hairs in this region are
also (as both Pfaff and Waldeyer have found) of
greater size than those of men. The sexual differ-

1 The average length of the hair in women is usually
stated to be between 60 and 75 cm., but a considerably
fgreater length is freguently attained; thus in Munich Stratz
ound a Ia5y, 164 cm. (about 5 ft. 5 in.) in height, whose
hair was 155 cm. (5 ft. 1 in.) in length. and he has also met
four other women with notably beautiful hair which varied
between 120 and 153 cms. in length.
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ences are therefore on the whole compensatory.!
It must be added, however, that a real sexual
distinction, and one of some interest, lies in the
greater persistence in women of the foetal lanugo
or down. On their faces, necks, and bodies gener-
ally women retain this infantile characteristic of
down to a much greater extent than men, and in
some cases its presence is very marked.

The presence of hair on the face in men is one of the
most pronounced of all the secondary sexual characters.
There is perhaps some interest in remarking that, prob-
ably as a result of this, the special prevalence of acne (or
of pimples not amounting to acne) in young mate adults
has also been regarded as a secondary sexual character,
since it is comparatively rare in women. As Woods
Hutchinson points out (Studies in Human and Compara-
tive Pathology, p. 180), acne is a disease of the so-called
sebaceous glands, which are immature or aborted hair
follicles, and it is therefore impossible not to connect the
occurrence of acne, which usually appears at adolescence,
with the normal impulse to the growth of hair on the
face at this time.

There is, however, one guestion which, as we
shall see, has a certain definite significance, and to
which it seems possible to give a guarded answer:
Are women darker than men?

There is no doubt that children have fairer hair
and fairer skins than adults in very various parts
of the world, such as South America, Japan, New
Guinea.2 Among many different races, also,
travellers have recorded that the women are fairer
than the men; among the more southern tribes of
Central Australia, especially the Aruntas, Spencer
and Gillen found the women slightly lighter in

L A fairly fuli discussion of the characteristics of the hair
and its distribution will be found in Ploss and Bartels, Das
Weib-, also Hans Friedenthal, Beitrage zur Natur-
geschichte des Menschen, Part Ill.

* See, for instance, Fritsch, “ Bemerkungen zur anthro-
pologischen Haaruntersuchung,” Zeitschrift fiir Ethnologie,
1888, heft iii. p. 190.
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colour than the men, though this was not notice-
able among the northern tribes. D’Albertis found
that Papuan women in New Guinea are always
lighter-coloured than the men; the Ainu women are
also said to be fairer than the men, while among
the Yeddahs (as Deschamps noted) the women
are not fairer than the men, though the children
are fair. Among the Fuegians Hyades and
Deniker remark that the skin colour is lighter in
women than in men, but before puberty darker in
the girls. Among many African peoples the
women are less black, though both sexes alike are
exposed to the sun, and Mantegazza made the same
observation regarding the Todas in India. But
among a large number of Jews and Jewesses in
America Fishberg fotind the women much darker,
74 per cent, of Jewesses having dark skin, and
only 23 Per cent. Jews.l The determination of
sexual difference in skin-colour is not very satis-
factory, nor can we always be sure that both
sexes receive the same amount of exposure to
the sun.

It is of more interest to investigate the colour of
the hair and eyes. Alphonse de Candolle stated
some years ago as a generat proposition that the
women in a population have a larger proportion
of brown eyes than the men, but without bringing
forward any definite eeidence on the point.2 In
recent years, howerer, various investigators have
occupied themselves with this matter. The ques-
tion was fully studied in Fngland, and especially

“Am. Anthropologist, 1903, g 92. In his morg recent
work, The Jews (Contemporary Science Series’), p. 66, Fish-
berg states that among over 4000 Jews in New York, 53 per
cent, of the mon and 57 per cent, of the women belonged
to the brunette type; the proportion of blond ta/pe was the
same in both sexes, the difference being made up by a
greater number of individuals of mixed types among "the

men.
2 Rev, dJAnth., 1887, p. 265.
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in the first place by the late Dr. Beddoe. So far
as the evidence goes, it appears that among chil-
dren (in industrial and workhouse schools), girls
with light eyes and light hair (and also girls with
light eyes and red hair) are much commoner than
boys; this applies to nearly all ages between six
and fifteen. Boys having dark eyes and dark
hair are on the whole commoner than girls.l The
darkening of the hair has been found by Dr.
Beddoe to take place in men most markedly between
the ages of twenty to twenty-three; but in women
it takes place somewhat earlier.d This accords
with what we already know as to the greater pre-
cocity of women. It is possible that the pigrnen-
tary process, being earlier established in women,
becomes in them more intense. | am indebted to
Dr. Beddoe for a series of figures showing the
sexual differences in various parts of Great Britain;
in his Races of Britain they are given without
regard to sex. Dr. Beddoe recognised the falla-
cies that may arise from differences in the mode of
dressmg the hair and from cosmetics, and also by
a possible difference in the mean ages of men and
women. From an examination of Dr. Beddoe’s
table it appears that women have darker hair than
men in Comrie (Perthshire), Thirsk, Boston, Lei-
cester, Worcester, Norwich, and Southampton,
while men have darker hair in Forteviot (Perth-
shlre?], Stoke-on-Trent, Shrewsbury, Hereford, and
North Wales. It can scarcely be said that this
particular list strongly supports Dr. Beddoe’s
opinion as to the prevalence of dark Blgment among
women. The evidence furnished by the eyes is
clearer. Dark eyes were almost constantly mor

numerous in women than in men, this being foun

at Forteviot, Comrie, Thirsk, Boston, Leicester,

! Beport of Anthropometric Committee of British Associ-
ation, 1883.

2 1bid., 1880.
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Shrewsbury, Hereford, Worcester, London, South-
ampton, and North Wales; only Ipswich showed
men to possess darker eyes, while Stoke-on-Trent
and Norwich showed the sexes to be equal. Dr.
Beddoe regards these results as fairly representing
the facts as they would emerge from a more exten-
sive investigation of his materials, and it certainly
fully illustrates his generat conclusion: ““I have
usually found a decidedly larger proportion of dark
eyes among the women, but not so often of dark
hair.” He regarded brown hair and brown eyes
as chiefly common among women, black hair and
grey eyes as more prevalent among men. An
Independent investigation of the members of the
British Association during the Bath meeting, at
a laboratory established for the occasion, entirely
confirmed Dr. Beddoe's results as regards eye-
colour, while the eyes of medium colour were about
equal in the sexes, 44.6 per cent, of the men pos-
sessed light eyes, against only 34.2 per cent, of
the women, while 20.7 per cent, of the women
possessed dark eyes, against only 12.3 per cent,
of the men. At the Newcastle meeting it was found
that a larger percentage of the men had light hair
and light eyes, a slightly Iarger percentage of the
men showed light eyes and dark hair, and a con-
siderably larger percentage of the women possessed
dark eyes and dark hair; this result in a part of the
country of very different ethnological character from
Bath %nd 50 per cent, of those examined at New-
castle were natives of Newcastle? also confirms Dr.
Beddoe’s results. More recently, Professor Had-
don and Dr. Browne have investigated the hair
and eyes of over 400 inhabitants of the Aran
Islands, on the west coast of Ireland. They adopted
Beddoe’s methods, and independently confirm his
results as to sexual differences. Both dark eyes
and dark hair were found more prevalent among
females than among males, the results being more
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symmetrical as regards the eyes than as regards
the hair.!

In a private letter Dr. Beddoe makes some interesting
remarks on sexual differences in pigmentation, and raises
the question as to their causes: * It is especially on the
Welsh border [i.e., for example, Hereford and Shrewsbury]
that the men come out with darker hair. That may have
been due to the presence of more Welsh-bred men than
women. | think the excess of dark women is most marked
in the most purely Anglian (or, say, Teutonic) districts,
such as Boston. Do the women still repeat the colours
of their ancestresses, the British women who espoused the
Saxon invaders ? Possibly; no doubt there was inter-
marriage of that sort, though as the Saxons brought their
cows over, | don’t doubt that they brought a good many
women too. Do the women deposit more pigment in
their irides and hair because they have no beards wherein
to expend it? ” The latter supposition may seem to find
support in the fact that the darkening in women occurs
at about the time at which the beard begins to grow in
men; but we must remember that in amount of hair
there does not seem any marked sexual ineguality on the
whole.

The most elaborate recent investigation in Great
Britain is that of Gray and Tocher in East Aber-
deenshire. These observers noted the eye and
hair colour of over 14,000 children, and found that
in percentage of dark hair the sexes were about
equal, while as regards eye-colour the girls show a
smali (3 per cent.) excess of dark eyes. In a later
and more elaborate survey for the whole of Scot-
land, the results of which were presented in
a special Memoir on the Pigmentation Suruey
of Scotland by John Gray, published by the An-
thropological Institute in 1908, the results were
found to vary in different parts of the country

1 See the carefully detailed statistics, A. C. Haddon and
C. R. Browne, “ Ethnography of the Aran Islands,” Pro-
ceedings Royal Irish Academy, 1893, pp. 782-786. In a
later investigation in Galway (?5., 1899,. P- 228) Browne
found the index of nigrescence higher in girls than in boys,
and much higher in women than in men.
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among the very large number of school children
examined, and in some the girls were fairer-haired
than the boys, while on the whole the percentage
of light-eyed girls was the same as that of boys.
It is suggested that where fair-haired boys pre-
dominate there were extensive early invasions of
Norsemen, unaccompanied by women, and that
where the fair-haired girls predominate the in-
vaders were accompanied by their women. Among
several thousand adults, however, the greater dark-
ness of the women was clearly marked; the women
had ii per cent, more dark hair than the men, and
16J per cent, more dark eyes.!

In Germany this guestion has been most fully
studied by the late Professor Pfitzner. At the
Anatomical Institute at Strassburg, Pfitzner found
that fair men are always in excess of fair women.
;I'a}lrlng o;/er 500 subjects, his percentages were as
ollow.—

Mate. Female.

Age. Fair. Dark. Falir. Dark.

I-10 86.0 139 63-4 36.6

11-20 48.5 5i-5 36.4 64.6
Above 20 309 69.1 22.6 77-4

These figures show a very marked and constant
sexual difference at all ages. Pfitzner endeavoured

*J. Gray and J. F. Tocher, ““Physical Characteristics of
Adults and School Children in East Aberdeenshire,” Jour.
Anth. Inst., January-June, igoo. Karl Pearson and Alice
Lee confirm the conclusion that the eyes of women are
darker than those of men, Proc. Roy. Soc., vol. Ixvi., 1900,
p. 324. Cf. K. Pearson, Phil. Trans., 1901, vol. 195 A,
p. 108. J. F. Tocher has published an important mono-
graph on the Pigmentation Survey of School Children in

cotland in Biometrika, Sept. igo8. He is unable to decide
whether (1) boys are darker than girls at all ages, or (2)
they darken earlier, or (3) freguent hair-cutting stimulates
pl%mentatlon, but considers the first supposition improbable.

Schwalbe’s Morjhologische Arbeiten, Bd. ii., 1892.
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to find an explanation in the possibility of the sexes
reaching the Institute in different racial mixtures.
This is not impossible, but, as was pointed out in
the first edition of the present book, this sexual
difference is international, and has been observed
among the living as well as among the dead. The
same differences exist in Denmark. In that country
Professor Waldemar Schmidt (as Dr. Beddoe
informed me) found more fair-haired and fewer
dark-haired among the men than among the
women, red hair being about equal, or rather less
in the men. The eyes also in men are far mor
often light; there are fewer of medium colour, an
immensely fewer are dark. The great majority of
the men have light eyes and medium hair, while
among the women fair, medium, and dark hair are
about eagually common, and about one-half have
medium hair, and one-third dark hair. Among
the very large number of Danish school children
Soren Hansen found that from the age of 6 to
14 the proportion of light-haired boys is greater
than of girls, but that the difference was less at the
later age, tfiat is to say the girls are growing
darker to a greater extent than the boys. The
differences in eye-colour are similar but less
marked. Black hair, though rare in either sex, is
throughout more freguently found in girls.!

In conseguence of this criticism Pfitzner took
up the matter again and investigated it in a very
exhaustive manner, eliminating so far as possible
all fallacies, on the wider basis of over 2000 sub-
jects of all ages. The result proved that among
the native population of Lower Alsace females
really are at all ages distinctly darker than males,
both as regards eye-colour and hair-colour. Dark
eyes wiere found to be 6 to 7 per cent, more numer-
ous in the females; or, according to Pfitzner’s finat
results, there are 7 per cent, more fair-haired

| Ztbtt. f. Anth., 1910, beft 3, p. 144,
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indiyiduals among males than among females, and
3 per cent, more brown-eyed indiyiduals among
females. This greater pigmentation of the female
sex Pfitzner regarded as a specific sexual character.!

Elkind examined men and women working in the
factories of Warsaw, all being Poles belonging to
the city, and found three types—a fair, a dark, and
a mixed; only 17 per cent, of the men belonged to
the dark type, but 25 per cent, of the women; this
greater prevalence of the dark type among the
women was at the expense of the mixed, the fair
being equal. All authorities agree that Jewesses
are darker-eyed than Jews, and most find them
also darker-haired, but not Elkind and Fishberg.?
Among a large number of Bulgarian school chil-
dren, both in Butgaria and in Turkey, between the
ages of six and twenty, Wateff has found that the
dark type prevails among the girls to a slightly
reater extent than among the boys, the blond type
eing equal in both, so that, as in Poland, there
was a deficiency of the mixed type among the girls.
Considering eyes and hair separately, the girls had
more dark eyes, but the boys more light hair.3
Prince Wiazemsky, however, among the Slavs
generally (Russians, Servians, Bulgarians) found
that fair hair prevails among the girls and dark
hair among the boys, while as regards light eyes,
there were no sex differences.4

We thus see that, though among children this
distinction is less marked, or non-existent, women
have darker hair than men, and decidedly darker

1 W. Pfitzner, “ Ein Beitrag zur Kenntniss der sekundaren
Geschlechtsunterschiede beim Menschen,” Morphologische
Arbeiten, Bd. vii., heft 2, 1897; ib., Zt. f. Morph., Bd. iii.,
heft 3, 1901. Among school children in Upper Bavaria,
Daffner (Wachsthum des Menschen, p. 126) found the girls
somewhat fair, but he only examined 300.

3z4wt, Anthrogologist, 903, p. 95.

s S. Wateff, Correspondenzblatt Deutsch. Gesell. Anth.,

March 1902. .
‘ Buli. Soc. d'Anth. Paris, 1909. p. 275.



metabolism. 315

eyes. We seem to be justified in concluding that
this holds generally good for the fairer races of
Northern Europe.!

Among the extra-European and darker races, observa-
tions have been made on a smaller scale, and do not
always point in the same direction. Chantre found the
women darker among the Armenians to a very decided
extent; there were 51 per cent, dark-haired men to 71 per
cent, dark-haired women, and 51 per cent, dark-eyed men to
77 per cent, dark-eyed women (darkness of the eyes being
thus, as usually in Europe, even more marked in women
than darkness of the hair); as regards the light-haired, there
were 12 per cent, men against 3 per cent, women, and as
regards light-eyed, 12 per cent, men and no women. Among
Tartars he found 63 per cent, dark-haired men to 78 per
cent, dark-haired women, and 56 per cent, dark-eyed men
to 72 per cent, dark-eyed women. Among the Kurds the
sexes were equal as regards dark hair, but as regards dark
eyes there were 66 per cent, men to 80 per cent, women.
(E. Chantre, ““ Mission Scientifigue en Armenie Russe,”
Nouv. Arch. des Miss. Sci., vol. iii., 1892.) Among the
Lapps Mantegazza and Sommier found that about 50 per
cent, of the women, and only about 30 per cent, of the
men, had brown eyes, but there was no similar prepon-
derance of dark hair among the women. Among the
Japanese (according to Collignon) sexual differences in the
colour of the hair and eyes are slight, the women being
a little less dark. Among the Fuegians, according to
Hyades and Deniker, there is a larger proportion of dark
eyes among the men, but the hair is exclusively dark
aﬁnong the women, and only predominantly dark among
the men.

* Cf. Ripley, The Races of Eurofre, pp. 322, 357, etc.



CHAPTER X.

THE VISCERA.

THE PSYCHOLOGICAL SIGNIFICANCE OF THE VISCERA—THE
THYROID GLAND AND ITS FUNCTION IN METABOLISM—ITS
PHYSIOLOGICAL AND PATHOLOGICAL VARIATIONS IN WOMEN
—EXOPHTHALMIC GOITRE—THE LARYNX AND THE VOICE
—CHANGES AT PUBERTY—RELATION OF THE VOICE TO
THE SEXUAL ORGANS—THE THORACIC VISCERA—HEART—
LUNGS—THE ABDOMINAL VISCERA—STOMACH—DIGESTION
—LIVER—SPLEEN—KIDNEYS—BLADDER—THE VISCERA A
FACTOR IN THE PRODUCTION OF EMOTIONAL STATES.

There can be no doubt that the consideration of
the internal organs of the body, their varieties
according to age, sex and race, and the changes
they undergo under varying conditions, constitutes
a study of great importance. But it has scarcely
et been undertaken in any serious or compre-
ensive manner. It is not yet generally recognised
that just as anthropology Is founded on anatomy,
so psychology is founded on physiology. When
we say that the suprarenal capsule is a ganglionic
body moulded on to the top of the kidney, we
assert an anatomical fact; when we go on to say
that the suprarenal capsule is larger in women
than in men, and very large in negroes, we assert
an anthropological fact. In the same way, when
we accurately estimate or graphically represent
the ordinary action of the heart or the pulse, we
are well within the region of physiology. But
when we begin to make the same observations on
the heart and pulse unsdl%r varying conditions of
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the individual organism, we are not far from the
region of psychology. Thus the elaborate physio-
logical studies of Mosso on the vascular system
have a very intimate connection with psychology.
No one now can be a competent psychologist who
is not something of a physiologist, just as no one
can be a competent physiologist who is not some-
thing of a chemist and a physicist. The physi-
oIogY of the senses leads us to the psychologiy of
intellect, and the physiology of the viscera leads
us to the psychology of emotion. If we possessed,
for instance, a thorough ph%/siological knowledge
of the thyroid gland, we should probably know
more of the nature of emotion than all mere intro-
spection, or mere generat picturesgue description,
has ever taught us. _ _

The Thyroid Gland.—This interesting gland of
the neck is intimately connected with the metabolism
and derelopment of the body and the functioning
of the nervous system. It is, moreover, closely
associated with the sexual system, especially in
women. It may indeed be said that of all the
organs common to both sexes the thyroid gland
stands out as possessing a special and peculiar
significance. in the physiological and even the
psychic life of women.!

It is now known that the specific gualities of
femininity are not entirely dependent, as was once
supposed, on the ovaries. They are dependent on
the harmonious balance of a number of internal
secretions, and among these must be placed high
in importance the secretion of the thyroid. The
thyroid may be said to take a leading part in direct-
ing the metabolism of the whole body in accord-
ance with the needs of the generative system. With
thyroid insufficiency there is arrest of genital

I For a fuli summary of the physiology of the thyroid,

see, English translation of Luciani’s Physiology®
yol. ii., 1913. PP- 6-30,
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development, suppression of menstruation, atrophy
of uterus, defective sexual impulse and generat
mental apathy.l In such a case the feeding of the
patient with thyroid gland has been found to
produce an entire change of temperament a girl
who was duli, fat, heavy, depressed, always tired,
drowsy, and inattentive, after taking 175 thyroid
cachets became active, brl?ht-eyed, joyous, Inter-
Estded in her work and no longer anxious to go to
ed.?

The thyroid gland is also affected in insanity,
and tends to be enlarged or otherwise changed in
the emotional forms of insanity.3 It is termed by
Levi and Rothschild the “ gland of emotion.”

The thyroid is thus intimately connected, not
only with the genital life, but with the psychic
life of women, and it has been suggested its
activity cannot fail to leave a mark on women’s
character and mental attributes.4 It may be added
that the fact that in women of high intellectual
ability the sexual impulses are often strongly
developed may find a plausible explanation in the
stimulating influence of the thyroid in women, alike
in the sexual and the dps%chic spheres. _

It is generally agreed that as a rule-the thyroid
gland is absolutely larger in women than in men,
and that relatively it Is veQ/ large in childhood.
While in the new-born child its proportion to the
weight of the body is as | to 400, or even to 420,
in the adult it is only | to 1800 (Huschke and

1 See W. Blair Bell, Brit. Med. Jour.. 5th April and
15th Nov. 1913; W. Ewan_ Walker, Practitioner, August
1912. The latter writer describes the thyroid as *“ the deputy
of the ovaries™; but, as Blair Bell shows, it is really more
than that. ) ]

1 Leopold Levi and H. de Rothschild, NouweUes Etudes
sur la JJhysio-pathologie du cor-ps thyrdide, 1911.

" See, for instance, the extensive investigation of Parhon,
Tufa, and Mile. Matiesco at Bucharest, *“ Nouvelles Recher-
ches sur la Glande Thyroide,” L'Encephale, Aug. 1913.

4R. M. Simon, Brit. Med. Jour., i4th Sept. 1907.
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Krause). In old age the thyroid is very consider-
ably diminished in size, and, as Kocher and others
have shown, while total extirpation of the thyroid
in old age is not likely to be followed b
serious results, before the age of puberty it will
%Imloat certainly be followed bv serious injury to
ealth.

The thyroid gland is closely associated with all
the variations In a woman’s organism. To so
marked an extent is this the case that Meckel long
ago remarked that the thyroid is a repetition of
the uterus in the neck. The fact that the neck
swells in women in harmony with the sexual
organs seems to have been an observation made
in very early times. All sexual activity in women
is accompanied or preceded b¥ hyper-activity of
the thyroid. The thyroid swells at the first men-
struatiun, and not uncommonly it increases to some
extent at every menstruation; at its finat suppres-
sion also the thyroid may swell, while Simpson,
Engelmann, and other gynaecologists have ob-
served enlargement of the thyroid as an accom-
paniment of uterine disorder. In the dog, cat,
sheep, goat, and deer it has also been observed that
the thyroid enlarges during heat or rut. Catullus
refers to the influence of the first sexual intercourse
in causing swelling of the neck, and it is a
very ancient custom to measure the necks of
newly-married women in order to ascertain their
virginity. This custom has not yet quite died out
in the south of France. Heidenreich found that
a similar swelling occurs in men at the commence-
ment of sexual relations. Democritus refers to
the swelling of the neck during pregnanc?]/, and in
recent days Tarnier, Lawson Tait, and others have
confirmed this ancient observation. Freund finds
that congestion of the thyroid is almost constant
during pregnancy (in 45 out of 50 cases), and
further, that it increases in volume at the birth of
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the child, and sometimes also continues in this
condition during lactation.l In rare cases there is
visible and obvious swelling of the thyroid in
association with emotional states, even in men.
Nearly all the diseases of the thyroid C(;;Iand are
more freguent in women than in men. oitre—or
simple enlargement of the gland—is decidedly more
common in women; the proportion varies in dif-
ferent localities from one man to two women, to
one man to fifteen women.l Cretinism—or idiocy
resulting from disease of the thyroid gland—ap-
Bear_s to be usually rather more common in males,
ut it is stated that in this country sporadic cretin-
ism is more common in females. Myxoedema—a
closely-allied physical and mental disorder depen-
dent on degenerative disease of the thyroid—is
chiefly found in middle-aged women. Exoph-
thalmic goitre (Graves' disease or Basedow’s
disease) is a somewhat more complicated disorder,
and has been termed a neurosis of the emotional
nervous system (Burney Yeo). But goitre is
usually a characteristic feature, and this disease is
now regarded as a primary affection of the thyroid

| Hermann Freund, Deutsche Zeitschrift fiir Chirurgie,
Bd. xxxi., 8 446. It has been argued (e.g., by Thompson,
Surgery, Gyncecology and, Obstetrics, _Aug. 1913) that the
physiological hyper-actiyity of the thyroid during pregnancy
acts as a safeguard against toxaemia. )

2 This prevalence of goitre among women is not merely
found in the Pennine valleys in England and in the other
parts of Europe where it is endemic, but, it would seem,
in neal(/l?/ all parts of the world where the disease is found.
Thus Munson, who made a collective investigation concern-
ing goitre among American Indians, found that fully 80 per
cent, of the cases occurred in females, the disease tendmﬂ
to appear at puberty, when found in men it was a muc
less serious disease- From Kafiristan, to the north of India,
the same report is made. “ Goitre is a common disease,”
Sir G. S. Robertson writes in The Kafirs of the Hindu-
Kush, *“ but is almost exclusively confined to women;
Bashgul men and women live under the same conditions of
life, drink from the same streams, and eat more or less the
same kind of food *”; yet the women alone are affected,
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gﬂand.l Its ?/mptoms present a picture which is
the reverse of that presented in myxoedema, and
are probably due to excess of thyroid secretion, as
myxoedema undoubtedly is to defect of thyroid
secretion. There is great rapidity of heart action,
restlessness, nervousness, irritability, apprehen-
sion, subdued excitement. All authorities are
agreed that it is more common in women than in
men. Hector MacKenzie in England finds five
women to one man; G. R. Murray, also in Eng-
land, finds seventeen women to one man; Kurt
Mendel, taking a wide survey of the literature, con-
cludes that the real sexual proportion is 9.3 women
to one man.2 Clifford Allbutt has said: “ Every
woman stands often at the gate of Graves' disease.”

The Larynx and the Voice—Something may
here be said of the functions of the larynx, an organ
in close proximity to the thyroid, although perfectly
distinct.

In the lower human races generally the larynx is
comparatively undeveloped, and the voice is usually
inclined to be high and shrill. It is in Europe that
both larynx and voice are most highly developed;
all great singers are of European race, and the
European voice is the most sonorous; the Tartars
are, however, said to possess the loudest and most
powerful voices, the Germans coming next.3 On
the whole, it may probably be said with truth that
the tendency of evolution is in the direction of the
enlargement of the larynx and of the deepening of
the voice.4

| See, e.g., Hector Mackenzie, ““ Graves Disease,” Brit.
Med. Jour., 28th Oct. 1905; G. R. Murray. * Exophthalmic
Goitre,” ibid., nth Nov. 1905. )

2 Kurt Mendel, Neurologisches Centralblatt, ist Dec.

1913.

* Sir Duncan Gibb, “ The Character of the Voice in the
Nations of Asia and Africa, contrasted with that of the
PNatzlﬂws of Europe,” Mem. Anthro-p. Soc., vol. iii., 1870,

This is the conclusion reached by Gaetan Delaunay in

X
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Up to puberty the sexual differences in the
larynx and in the voice are not marked, but at this
epoch they become considerable. The boy’s larynx
enlarges to a greater degree than the girl’s, while
his voice “ breaks ” and becomes deeper. The
woman’s larynx and voice retain more nearly the
characteristics of the child’s. While the growth
of the mate glottis at puberty is as 5 to 10, that of
the female glottis is only as 5 to 7 (C. Langer).

In castrated persons, however, the larynx remains
puerile, although perhaps slightly larger than in women.
The old Italian custom of castrating boys to preserve their
youthful singing voices bears witness to the close connec-
tion between the voice and the organs of sex. Delaunay
remarks that while a bass need not fear any kind of
sexual or other excess so far as his voice is concerned, a
tenor must be extremely careful and temperate. Among
prostitutes, it may be added, the evolution of the voice and
of the larynx tends to take a masculine direction. This
fact, which is fairly obvious, has been accurately inves-
tigated at Genoa by Professor Masini, who finds that among
50 prostitutes 29 showed in a high degree the deep mas-
culine voice, while the larynx was large and the vocal
cords resembled those of man; only 6 out of the 50 showed
a normal larynx; while of 20 presumably honest women
only 2 showed the ample masculine larynx. (Archivio
di Psichiatria, vol. xiv., Fasc. 1-2, p. 145)

The position of the larynx in adult normal women
is somewhat higher in the neck than in men;
in this, as well as in the character of the
larynx generally, women approach children. In
nearly every dimension man’s larynx is larger, the
entire mate larynx being about one-third larger
than the female. But while in the transverse
diameter there is comparatively little sexual differ-
ence, in the antero-posterior diameter there is great
difference. The vocal cords are considerably
longer in men.!

an interesting and ingenious discussion of this point in
his Etudes de Biologie Comparee, 2e Partie, pp. 07-110.

I A detailed account of the anatomical differences in the
larynx will be found in the Art. “ Larynx ” by Beclard, Diet.
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The difference in voice is one of the most obvious
of the human secondary sexual characters. The
higher and shriller voice of woman, Delaunay
remarks, seems to have determined the nature of the
grammatical feminine endings of words, and the
sharper guality of the feminine endings may be
well studied in the French language. This sexual
yocal difference is by no means peculiar to Man:
In most animals the female has a shriller and weaker
voice than the male, as the hen, bitch, and mare,
for example; and Buffon observed that the she-ass

A

A. HORIZONTAL SECTION OF MALE GLOTTIS.
B. FEMALE GLOTTIS. (Langer.)

has a clearer and more piercing voice than the mate.
Darwin, discussing the loud voices of mate animals
at the breeding season, came to the conclusion that
the most probable view is that “ the freguent use
of the voice, under the strong excitement of love,
jealousy, and rage, continued during many genera-
tions, may at last have produced an inherited effect
in the vocal organs.” | It is scarcely possible yet
ency. des Sci. Med., pp. 554-565; see also Professor K.
Taguchi (of Tokl(X, “ Beitrage zur topolgraphlschen Anatomie
des Kehlkopfs,” Archiw fiir Anat. u. Phys., i88q, heft v.-vi.
The accompanying diagram shows roughly the main differ-
ience between the typical mate larynx and the typical female
arynx.

. 1 Descent of Mart, Part Il., Chap, xviii. This conclusion
is not universally accepted.
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to speak more definitely as to the cause of this
secondary sexual character, or its utility. That the
deeper voice of a man, and the gentler but higher-
pitched voice in woman, have their effect in height-
ening the pleasure of the sexes in each other’s
person is a well recognisable fact.

Among the lower animals it is nearly always the
males that are most vocal. This is not the case in
the human species. Women are both readier and
more accomplished than men in the use of the voice.
Thus Monroe found in America that at all ages
girls surpass boys in ability to sing the scalg, and
also, though to a less degree, In memory for
tones.!

The Thoracic Viscera—The heart at an early
age is as large in the fernale as in the mate, or
even larger, According to Boyd's tables, it is
still absolutely larger in girls between the ages of
fourteen and twenty, but from that age on it keeps
about two ounces smaller; the maximum weight is
only attained at a matur% age. In Russia Falk
found the heart larger in boys up to twelve years,
and from then to fifteen larger in girls. According
to F. W. Beneke, the child has a relatively large
arterial system, but at puberty this relation is
chan(]ged; ““the larger the heart relatively to the
vessels the higher the blood pressure, and the
earlier this becomes the case the earlier, stronger,
and morecomplete is the develpomentof puberty.’”?
According to Vierordt’s tables, the mate heart from
birth onwards increases its original weight fully
thirteen times, the fernale heart less than twelve
times. Hypertrophy of the heart is about twice
as common in men as in women, while atrophy
is somewhat more freguent in women. It would
appear probable that in man, as in mammals

“W. Monroe, Psvch. Rev., March 1903, p. 155.
* F. W. Beneke, Die anat. Grundlagen der Constitutions-
anomalien des Menschen, Marburg, 1878.
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enerally, there is no notable sexual difference in
the relation of heart-weight to body-weight.!

The right lung, according to Boyd, is absolutely
larger in the female child at birth, but between the
ages of twenty and thirty the mate lung has become
by as much as a third of its weight heavier than the
female.?

It is not easy to ascertain the normal weights of
the lungs and heart, as these are so freguently
increased or diminished through disease. It seems
i)_robable, however, that there Is a tendency in early
ife for the heart and lungs in the female child to
develop faster than in the mate. If so, it may be
another case of prococity resulting in diminished
finat attainment, for there is reason to think that in
women these organs are relatively somewhat smaller
than in men. This result is in harmony with what
we know of the size of the thorax in women, and of
their marked inferiority in vital capacity and in
muscular efforts.

The Abdominal Viscera.—The stornach appears
to be relatively larger in women than in men.
Thus, according to Boyd's tables, it is the same
size in both sexes at birth; between the ages of 14
and 20 it is still of equal size in both sexes, or
indeed somewhat heavier in girls, although the
total average weight of the boys is five pounds mor?
than of the girls. At the age of 20 to 30 it is stil
nearly the same size in men and women, althou%h
the preponderance of men in total weight has by
this time become much greater.

It is stated by Burdach and other old writers that
the intestinal canal is longer in women than in men.

Women are said by Burdach and others to digest more
rapidly than men. Delaunay found on making inquirles

I D. R. Joseph, Jour. Exj>erimental Med., July 1908.

" Boyd’s “ Table of Weights of the Human Body and
Internal Organs,” founded on the results of 2600 post-
mortems, Philosophical Transactions, 1861.
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from the matrons of orphan asylums that little girls
become hungry much oftener than little boys, and he also
found that in almshouses for the aged where there are
three regwlation meals a day, the old women often put
aside a portion of their meals to eat during the interval.
The need for food at frequent intervals is common among
the young.

At the same time women eat less than men. In prisons
and hospitals, according- to Burdach, women take nearly
one-fifth less food than men. A London vegetarian
restaurant-keeper said that the average price a man pays
for a vegetarian dinner is tenpence, while the women only
average sixpence. It would probably be easy to add
proofs of the smali appetite of women, but it must be
added that when women work, are under good conditions®
and not forced to economise, the sexual difference is by no
means marked.

It has often been said that gluttony is more common in
women than in men. Delaunay, who has a curious dis-
cussion on the frequency of gluttony in various classes of
the community,! came to this conclusion as the unanimous
result of his inquiries; he found it was most marked
during menstruation and pregnancy. Brillat Savarin
thought that women are inclined to be gourmandes, the
reason being that they know it is favourable to beauty. |
should be inclined to say that women are friandes rather
than gourmandes, loving special foods, chiefly sweets,
sometimes acids; such a conclusion is quite in accordance
with the facts given by Delaunay. And it may be added
that if women were as much addicted as men are to the
use of tobacco their friandise would probably no longer
be observable. The taste for tobacco and the taste for
6weets seem usually to be mutually exclusive.

The liver is relatively very large at birth, and
according to Vierordt It is proportionately some-
what larger in women.? Boyd’s figures tend on
the whole to show the same result. According to
Gegenbaur, however, the liver represents 28 per
cent, of the weight of the body in men, and only
26 per cent, in women. W.iesener's figures show
that it varies very greatly through life, and at birth

| Etudes de Biol. ComA., “ Physiologie,” pp. 16-25.
*H. Vierordt. “ Das Massenwachsthum der Korperorgane
des Menschen,” Arch. f. Anat. u. Phys., i8qo.
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is larger in the female. On the whole, it is difficult
to speak definitely regarding so variable an organ,
but it seems probable that if there is any sexual
difference at all it is in favour of women.

The spleen, according to Boyd’s tables, is, on
the average, absolutely larger in the female, if

rematurely stillborn, If stillborn at fuli time, or if

orn alive.  Up to three months it is the same size

in both sexes, and after that it is of about equal
size in both sexes proportionately to body-weight.
The maximum weight of the spleen in pr0||oortion to
the body, according to Gaston and Vallée, who
have specially studied the organ, it may be men-
tioned, is attained at the age of eight;! it is there-
fore essentially an organ of childhood. Blosfeld of
Kasan and Gocke of Munich have both found the
spleen (according to Vierordt) absolutely larger
in women by about 12 grs.; Vierordt himself does
not find much sexual difference.

The kidneys in infancy are relatively very large.
In early life, according to Boyd’s tables, they are
in absolute figures slightly smaller in the female,
the difference increasing in the adult. Sappey has
found the average length, breadth, and thickness
equal in the sexes, and therefore relatively greater
in women. While the absolute weight is some-
what less in women, proportionately to body-weight
there seems to be little sexual difference.

The bladder is relatively smali in infancy, and
its shape is at this time inclined to be fusiform; in
men it is ovoid, and in women ellipsoid, or rounder.
It is also relatively larger in women, with a
tendency to lateral expansion, and more dilatable;
the majority of cases of enormous distension of
the bladder have been found in women. It may
ﬁerhaps be said, therefore, that the bladder is more

ighly evolved in women than in men.

1 Rewue Mensuelle des Maladies de VEnfance, Septem-
ber 1892.
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There has been considerable controversy as to the rela-
tive size of the mate and fernale bladders. Cruveilhier
stated that it is larger in women. Sappey, as well as
Hoffmann, on the other hand, claims a vesical predomin-
ance for men, and concludes that when in women the viscus
is large it is simply due to unnatural habits of distension,
the result of social causes. Charpy, who attributed much
importance to sexual differences of size in the bladder,
found that it was anatomically smaller in women, but of
greater physiological capacity. Heitzmann and Winckel
(who has made a special study of the fernale bladder) find
it larger in women. Hart and Barbour find that, relatively
to body-weight, it is more capacious in women. This
result is doubtless correct.

The guestion of the dilatability of the bladder has been
carefully studied by Genouville (*“ Ztude Comparative des
Organes de Miction dans les deux Sexes,” Archives de
Tocologie et de Gynccologie, Mai 1893). This investi-
gator, examining the bodies of 25 men and 25 women
after death, found that on an average

Mate bladder without pressure contained 88 gr,

Fernale ,, 3 3 58 gr-
Mate bladder with » B 238 gr.
Fernale ,, " 3 337 gr-

So that while without pressure the fernale bladder only
contains about two-thirds of the amount contained in the
mate, with pressure the proportion is almost reversed; the
mate bladder with a pressure of om. 20 height of water
contained nearly three times what it contained before, the
fernale bladder nearly six times what it contained before.
(It must be remembered that the results without pressure
do not correspond to what is normally found during life,
the pressure of the muscular tonicity of the sphincter in
life, as Hache has pointed out, making a greater differ-
ence between the dead and living bladder in women than
in men.) Duchastelet in the living subject also found
that the tolerance of the fernale bladder on injecting water
is much greater than of the mate. And Duchastelet also
found, like Mosso and Pellacani, that the desire to urinate
always makes itself felt at the same pressure; the thres-
hold of desire is not determined by the amount of urine,
but by the energy with which the bladder walls contract
on that amount, and this threshold is constant in any one
in>dividual. Genouville considers that habit may possibly
have something to do with the greater dilatability of the
bladder in women, but that it is certain that the fernale
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bladder is predisposed to this, and possesses a native
dilatability. It is less heavy and muscular than that of
men. The child’s is even less dilatable than that of men.
The anatomical capacity of the bladder (i.e., after death),
Genouville concludes with Charpy, is greater in men; the
physiological capacity is greater in women.

On the whole, this glance at the viscera seems to
show that the thoracic organs somewhat predom-
inate in men and the abdominal in women. Our
knowledge is imperfect and the fallacies are so
considerable that we can scarcely hoFe to attain very
accurate information. Such results as we see,
however, are in harmony with what we have already
found as to the sexual differences in the thoracic
and abdominal carities. They are in harmony,
also, with the opinions of the older writers, who
attributed abdominal predominance to women.
The muscular energy which is so marked a charac-
teristic of men depends largely on the strength of
the heart and lungs.

It is not possible to say much at present of the
viscera as organs of emotion, although there is
reason to believe that the organie basis of emotion
is largely to be traced here. A ver?]/ ancient and
widespread psychology has placed the seat of the
manly virtues of courage and endurance in the
breast, and the womanly virtues of love and pity in
the bellﬁl. Coeur-de-lion is emphatically a manly
title of honour; the liver was formerly regarded as
the organ of love, and the Hebrew and other races,
even as far off as the Pacific, have found the seat
of compassion in their bowels.



CHAPTER XI.

THE FUNCTIONAL PERIODICITY OF WOMEN.

THE PHENOMENA OF MENSTRUATION—ORIGIN—THE THEORY
THAT WOMEN ARE NATURAL INVALIDS—THE CYCLIC LIFE OF
WOMEN—ITS RECENT DISCOVERY—ILLUSTRATED BY THE
OBSERVATION OF VARIOUS FUNCTIONS—THE HEART, THE
EYE, ETC—THE SPECIAL PHYSICAL AND PSYCHIC
PHENOMENA OF THE MONTHLY CLIMAX—THESE ARE INTEN-
SIFIED IN ILL-HEALTH—THE LEGAL, SCIENTIFIC, AND SOCIAL
IMPORTANCE OF WOMEN’S PERIODICITY OF FUNCTION.

The fact that from the evolution of puberty onwards
during the years of sexual life, with periods of
intermission caused by impregnation, women are
subjected to a monthly loss of blood has inciden-
tally come before us several times. The amount of
blood lost every lunar month may be said to be
between oo and 200 grammes; the period of flow
lasts from three to five days, and on an average
recurs on every twenty-eighth day jl and the age at
which it first appears is usually between fourteen
and sixteen, though it may be earlier or later. The
sexual life, as determined by the occurrence of
menstruation, lasts on an average in English
women (according to Tilt and others) for a little
over thirty years. In mid-European women, Kisch

1 Osterloh in Dresden (guoted by Nacke, Archiv f. Psych.,
1896, heft 1?1 found that among 3000 women in good generat
and sexual health, the regular period of four weeks occurred
in 68 per cent.; in 2000 cases the flow lasted from one to
five days. Among 500 women in London Florence Willey
found the regular period of four weeks in 80.9 per cent,
and in 68 per cent, the flow lasted from four to seven days.

330
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found, among 500 women under his own observa-
tion, that the duration of sexual life ranged from
6 years to 46 years; 32 years was the most frequent
length and 30 years the average length. In
Northern Germany Krieger also found that 30 years
iIs the average duration of the sexual life. In
French women it is about the same, in Austrian
women a little less, and in Russian women a little
more.!

The tables of Guy and Tilt indicate that for London the
average age of first menstruation is 15; Whitehead at Man-
chester found it a few months later.

Dr. Florence Willey among 500 hospital patients in
London, found that over 75 per cent, began to menstruate
between the ages of 13 and 16, 44 per cent, beginning at
14 or 15. (Brit. Med. Jour., 2ath May 1913, p. 1113.) Among
4000 German girls at Bonn, Metzger (Das Entreten der
Menstruation, Inaug. Diss., Bonn, 1907) found that the
most frequent age of first menstruation was 15 (in about 20
per cent.), the range being from 8 years to 25; in both these
extreme cases menstruation proving to be of regular type
as soon as established. In Sweden, also, 15 is the most
usual age of first menstruation (in 26 per cent, cases), the
second and third places being taken by the i4th and i6th
years (summarised in Ctbltt. f. Anth., 1909, I., p. 21). Among
Russians the usual age of menstruation, according to
Weissenberg, is 14 years, and among Russian Jewesses, 13
to 14 years.

As regards the East, the guestion, has been most thor-
oughly studied on a wide statistical basis in Japan. Of the
various races in the Japanese Empire, it is found that
menstruation begins in Japanese girls on the average at the
age of 14 years and 10 months, in the Aino at 15 years, in
the girls of the Loo-Choo Islands at 16 years, in the Chinese
of Japan at 16 years and some months. Yamasaki, who
brings forward these results (Zentrablatt fiir Gynakologie,
no. 37, 1909) is unable to offer a satisfactory explanation
of the differences. Weissenberg gives the. normal age of
menstruation, in Japanese girls as 15, and in Chinese girls
as 17 years. In Melanesia Reche (Correspondenzblatt d.
Deutsch. Anthrop. Gesell., 1910, no. 7) found that girls

] Kisch (Sexual Life of Woman, Part 1) brings together
many detailed statistics.
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menstruate at 17, and that at this age the secondary sexual
characters develop and growth ceases.

There is some reason to believe that, though the inhabi-
tants of hot countries do not necessarily menstruate earlier
than those of temperate latitudes, Europeans in the East
menstruate earlier than in Europe. Thus Max Glogner
(Arch. f. Schiffs-urtd Tropen-Hygiene, Bd. ix., no. 8, 1905)
found that in 18 of 25 true European women, and all but
3 of 50 Europeans of mixed races, the function was estab-
lished before the normal time for European women. Among
over 500 women in Calcutta, Leicester (Jour. of Obstet. and
Gyncec. of Brit. Empire, May 1910) states that the onset
of menstruation appears to be rather earlier among
Europeans born and bred in India, than in those coming to
the country at a later age, that it is later in the case of
pure Europeans in India than in those of mixed races, and
that the more the dark element preponderates, the earlier
is the date of first menstruation. Kisch states that men-
struation begins earlier in brunettes than in blondes.

It is possible that climate, race, habits of life, social
position, the influence of towns, as well as constitution
and health, may all have an influence in modifying the
age. As far back as the days of the Talmud, it was recog-
nised not only that girls reach puberty earlier than boys,
but that town girls menstruate earlier than country girls,
the reason being, in the opinion of Simeon Ben Gamliel,
that the former use hot baths (J. Preuss, Biblisch-Tal-
mudtsche Medium, p. 148). For a summary of the facts
hearing on these influences see Ploss, Das Weib; also Kisch
The Sexual Life of Woman, Part I. So far as the
North American Continent is concerned, the guestion has
been thoroughly investigated by an eminent gynaecologist,
G. J. Engelmann, who has succeeded in accumulating a
vast amount of data. He finds that while the average age
of first menstruation in Europe is 15.5, in the American
Continent it is 14, with a range from 13.5 in the case of
girls of refinement and education to 14.5 in the case of
American-born labouring-class girls of Irish and German
parentage.  Engelmann considered that in America
climate has had practically no influence, race very little,
mentality, surroundings, education, and nerve stimulation
being the main factors of American precocity. It is curious
that in this respect the American girl resembles the Ameri-
can Indian who matures at an earlier age than the girls
of any other land in the temperate zone. (G. J. Engelmann,
“ The Age of First Menstruation,” Trans. Am. Gyne-
cological Soc., 1901.)
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This periodic flux exists in all races, and some
traces of it may be found among the higher mam-
mals, such as the mare and cow, as Aristotle
remarked; it is found also in the bitch; and among
monkeys and apes in their wild condition there is
a well-marked menstrual discharge. In the higher
apes, when they do not suffer from captivity, the
flow is said to be sometimes quite as copious as in
women; some monkeys become swollen and brilli-
antly pigmented, so that tomato-like, vermilion-
tinted masses render their condition conspicuous.!
On the whole, however, it may be said that men-
struation in its fully-developed form is a human
character. Not only is the flow more copious
generally as the animal approaches Man, but among
the lower human races It is less pronounced than
among the higher races; American Indian women,
for instance, as Dr. Holder has found, usually only
menstruate for two days.

The curious resemblance to the lunar cycle was
long ago noticed. More recentlﬁl Darwin suggested
that the connection between physiological period-
icity and the moon was directly formed at a very
remote period of zoological evolution, and that the
periodicity then impressed on the organism has
survived until the present day. Creatures living
near low or high water-mark would have their
nutrition profoundly modified by their position, and

1 Some of these facts were ascertained by the late Dr.
Wiltshire; see his valuable lectures on "* Comparative
Physiology of Menstruation,” Brit. Med. Jour., 1883
During recent years the whole puestion has been greatly
elucidated by the researches of Walter Heape: * Menstru-
ation of Semnopithecus Entellus,” Trans. Royal Soc.. 1894;
“ Menstruation and Ovulation of Macacus "Rhesus,” id.,
1807; ““The Menstruation of Monkeys and the Human
Fernale,” Trans. Obstet. Soc., 1808: ““The *,Sexual Season '’
6f Mammals,” Ouarterly Jour. Microscop. Soc., igoo (the
last paé)e_r contains a useful blbllograghy)._ See also Have-
lock Ellis, *“ Sexual Periodicity,” Studies in the Psy-
cholog of Sex, vol. i.; and H. A. Marshall, The
Phystology of Be-production.
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the fortnightly cycles they pass through would lead
to a generat tendency to periodicity.l He did not,
however, so far as | am aware, directly connect this
particular function with the tides, and there is
perhaps a difficulty on account of the comparatively
recent period during which the function has
evolved.?

The fact that women are thus, as it were, period-
ically wounded in the most sensitive spot in their
organism, and subLected to a monthl?/ loss of blood,
is familiar, and has been used, legitimately or
|Ile?|t_|mately, as we have indeed already seen, to
explain numerous phenomena. It has even been
suggested that to the weakening influence of this
cause.we must attribute the early arrest of develop-
men-t of girls in height, muscles, larynx, etc. In
support of this position, Dr. Fothergill, for
example, has stated that, in his experience, a pro-
longed menstrual period is more common in smali
than in well-developed girls, and that sometimes
when this heavy expenditure has been checked

rowth has continued.3 We have tprewously seen
_?pp. 38-46) that puberty seems to affect growth, but
It must be remembered that among all mammals, as
well as among many other kinds of animals fairly
high in the morphological scale, the mate is more
largely developed than the female, frequently to a
very much greater extent than in Man. There are
also so many advantages gained by the precocious
and slighter development of women that—even
apart from the fact that it is found in other mammals

1| Descent of Man, Part I., Chap. vi.
~ 7 The non-appearance of any corresponding periodic cycle
in men is less of a dlfflculta/, for, as we shall see (Chap. XV.),
men _have a greater tendency than women to vary from
primitive conditions. Apart from this there is some reason
to believe that men may possess traces of a rudimentar
menstrual cycle, affecting the whole organism. (Haveloc
ISEelz“S’ “I Se>)<ua| Periodicity,” Studies in the Psychology of

X, vol. I

*J. Fothergill, West Riding Reftorts, vol. vi.
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who do not menstruate—we could not legitimately
regard the character of feminine development as
merely the fortuitous and pathological result of a
periodic function?

It is not difficult to see how the menstrual function has
given origin to the erroneous notion that women are natural
invalids. Thus Galiani, in his Dialogue sur les Femmes,
describes woman as “ un animal naturellement faible et
malade.” ““At first she is an invalid,” he remarks, ““as
all animals are until they have attained their fuli growth;
then oome the symptoms so well known in every race of
man, and which make her an invalid for six days during
every month on an average, which makes at least a fifth
part of her life; then come pregnancies and lactations
which, properly considered, are two troublesome disorders.
Women, therefore, only. have intervals of health in the
course of a continual disease. In character they show the
influence of this almost habitual condition : they are caress-
ing and engaging as invalids usually are, although, like
invalida, brusgue and capricious at times; quickly irfi-
tated, they are promptly appeased. They seek for dis-
traction; a mere nothing amuses them, like invalids.
Their imagination is always in play : fear, hope, joy, des-
pair, desire, disgust, succeed each other rapidly in their
heads, and disappear with equal rapidity. . . . And then
we—yes, we seek to cure them by causing them perhaps a
new disease.” Michelet, the historian, in his book L'Amour
(1859), expounds the same idea that women are invalids;
“woman is for ever suffering,” he says, “ from the
cicatrisation of an interior wound which is the cause of a
whole drama. So that in reality for 15 or 20 days out of
28 [in any case, an extremely exaggerated estimate, it may
be remarked]—one may almost say always—woman is not
only inwalided but wounded. She suffers incessantly the
eternal wound of love.” More recently * Ellis Ethelmer ”
sought to revive the idea that women are normally in a
pathological condition, owing to this function, the cause of
which he found, in some unexplained way, in the brutality

1 It must always be remembered that in the early history
of the race menstruation can but rarely have occurred, the
greater part of woman’s sexual life having been taken up by
gregnancy and verv prolonged lactation. Pinard (quoted in

exual-Probleme, Sept. igro, p. 690) remarks that, as men-
struation is the expression of the abortion of an unfertilised
ovulum, “ under natural conditions a healthy woman would
nevetf menstruate.”
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of men. It is scarcely necessary to point out that a patho-
logical oondition can scarcely be called normal. A func-
tion which affects half the human race cannot be dismissed
as a mere symptom of ill-health.

Other writers have gone to the opposite extreme, and
have asserted that this function, normally and even gener-
ally, has no effect whatever on the health or generat
physical condition of women. Thus Miss Frances Power
Cobbe has made this assertion i reply to Michelet. Mrs.
Fawcett, again, has more recently made a similar asser-
tion in replying to Mr. Frederick Harrisan :—*“ He says,
“all women,” with very few exceptions, are °‘ subject to
functional interruption. absolutely incompatible with the
highest forms of continuous pressure.” This assertion |
venture most emphatically to deny. The actual period of
childbirth apart, the ordinarily healthy woman is as fit
for work every day of her life as the ordinarily healthy
man.” Mrs. Fawcett appears to attribute this to a mar-
yellous improvement in the health of women, brought about
In recent years by attention to hygiene (Fortnightly
Revieiv, September 1891). Unfortunately there is ample
evidence to show that this rose-coloured view is scarcely
justified, although no one doubts that it is fairly true
concerning a certain proportion of women. The question
is, as we shall see: What proportion of women are
" ordinarily healthy **?

While this periodic loss of blood has always
attracted attention, and has furnished a more or
less hazardous basis for various poetic and scientific
suppositions, it is only within recent years that it
has come to be recognised that menstruation is not
an isolated phenomenon. It is but the outward
manifestation of the climax of a monthly physio-
logical cycle which influences throughout the month
the whole of a woman’s physical and psychic
organism. Whatever organie activity we investi-
gate daily with any precision we find traces of this
th/thm. While a man may be said, at all events
relatively, to live on a piane, a woman always lives
on the upward or downward slope of a curve. This
is a fact of the very first importance in the study
of physiological or psychological phenomena in
women. Unless we always bear it in mind we

Y
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cannot attain to any true knowledge of the physical,
mental, or morat life of women.

Our knowledge of the physiological and psychological
periodicity of women is chiefly owing to Goodman, * The
Cyclical Theory of Menstruation,” American Journal of
Obstetrics, 1878, p. 673; Dr. Mary Putnam Jacobi, The
QOuestion of Rest for Women during Menstruation, New
York, 1877; Stephenson, American Journal of Obstetrics,
1882, p. 287; Reinl, Volkmann’s Sammlung, No. 243; Pro-
fessor Ott (of St. Petersburg), “ Des Lois de Ila
Pdriodicit¢ de la Fonction Physiologique dans 1'Organisme
FEminin,” Nouyelles Archives d’Obstetrique, Paris, 25th
September 1890. There are several interesting chapters
discussing “ The Monthly Rhythm ” in Dr. H. CampbelPs
Differences in the Nervous Organisation of Man and
Woman, 1891. | have not been able to see all these papers.

In order to %ive a fairIY correct generat view of
the monthly physiological curve in women | here
reﬁ)_roduce a diagram, prepared by Professor Ott,
which sums up a very large number of daily obser-
vations carried on during 68 monthly cycles on
about 60 healthy women. The observations con-
cerned temperature, muscular force, vital capacity,
and reflex action. While this curve represents the
avera?e result, the period of maximum excitability
(usually attained, it will be seen, nearly three days
before the onset of menstruation) may sometimes
be delayed until the appearance of the flow. The
line A, B represents the curve of physiological
oscillation during the twenty-eight days of the
cycle (noted at bottom of the diagram); the degree
of intensity of the functions investigated is repres-
ented along the line E, C; the actual period of
menstruation (somewhat more prolonged than we
usually find it in this country) corresponds to the
shaded portion of the diagram.!

1 Yarious investigators have prepared charts of the mens-
trual wave, but Van Ott’s probably remains the most
accurate. Engelrnann remarks (TranS. Am. Gynecol. Soc.,

1900) that it is * thofoughly in accord with my own observ-
ations with reference to the physical and psychical changes
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during the monthly periods, characterising the menstrual
wave in all its phases. It is almost equally correct for
morbid nervous symptoms as characterised by the hystero-
neuroses. During pregnancy and labour we have Similar
conditions but of longer duration and much greater
intensity.”
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The heart and the tension of the vascular system
have most freguently been observed with reference
to this monthly periodicity. Cullen long ago
maintained that the pulse-rate rises at the approach
of the periods. Stephenson found a monthly cycle
as regards arterial tension and pulse-rate. Dr.
Mary Jacobi concluded, as the result of her investi-
gations with the sphygmograph, that “ in women
exists a rh?/thmic wave of plenitude and tension of
the arterial system, at all events perceptible in the
radial artery, which begins at a minimum point,
from one to four days after the cessation of men-
struation, and gradually rises to a maximum, either
seven or eight days before menstruation, or at any
day nearer than this, or even during the first day of
the flow.”l Giles’s observations show the greatest
blood-pressure on the first two days of menstruation
and the day preceding. Dr. Clelia Mosher finds
that the fali of blood-pressure, as measured by
Mosso’s  sphygmomanometer, occurs most fre-
guently just before (occasionally during) the men-
strual flow, the maximum fali being coincident with
the onset of the flow.2 This process involves an
active engorgement of the thyroid, parotid, tonsils,
and other organs also, during the period of the
flow. The temperature is also at its highest point
a few days before actual menstruation, according to
Jacobi, Ott, Kraus, Giles, and others; but there is
a fali at or even bhefore the onset of the flow, the
total range, however, being less than a degree.
According to Sika, the alkalinity of the blood is
reduced during the period, and the vasomotor
system reacts to stimuli in the same way as in states
of fever.4 The curve in the excretion of urea and

1 The Question of Rest, etc., pp. 148-161. .

* Mosher, “ Normal Menstruation,” Johns Hopkins Hosp.
Buli., April 1901.

*Giles, Trans. Obstet. Soc. London, 1898, p. 115; Mar-

shall, PhP(s._o_f Reproduction, p. 67. ) ] )
411 Policlinico, isth Feb. 1896, summarised in Brit. Med.
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urine | have referred to already (p. 296). The
highest points of activity in the sexual organs also
correspond to the generat maximum, and in most
healthy women the sexual emotions are strongest at
the maximum before the period, and at the lesser
maximum after it. That the intellectual vigour is
also greatest at the same points is somewhat less
easy to prove, but is extremely probable. That the
mental energy, as well as the muscular strength and
dexterity, even in the strongest, healthiest, and
most determined women, are usually somewhat
impaired during the menstrual period itself is a fact
that is familiar to most women ; I am not, however,
aware of any data showing a maximum during the
intermenstrual period.

There can be little doubt that a daily examina-
tion of any of the senses would show a monthl
rhythm. | am, however, only acguainted wit
one series of observations on this point, those of
Finkelstein of St. Petersburg, carried out on
the eye, under the superintendence of Professor
Mierzejewski. Finkelstein studied the functional
activity of the eye during menstruation in twenty
healthy women, aged between nineteen and thirty-
three. He found that durin% the period there is
a concentric narrowing of the field of vision, begin-
ning one, two, or three days beforehand, reachin
the greatest intensity on the third or fourth day o
menstruation, and gradually disappearing on the
seventh or eighth day after its appearance. The
narrowing is more pronounced in those women in
whom menstruation is associated with malaise,
headache, cardiac palpitation, and other nervous
symptoms, as well as in those who lose large quan-
tities of blood. Not only the field of vision for
white but also the visual fields for green, red,

Jour., 24th March 1896. Kisch (0j>. cit.) brings together
many observations on the influence of menstruation on the
heart, blood-pressure, digestion, etc.
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yellow, and blue undergo a regular diminution.
Perversion of perception of green (which is seen as
yellow) is observed fairly often (in 20 per cent,
case(sj). Central vision is but slightly impaired, and
rapidly returns to the normal standard after the
eriod, and refraction remains intact.I There can

e little doubt that observation of the other sense
organs would vyield similar proof of monthly
periodicity.

As soon as the climax of vital activity is reached,
or a day or two afterwards, the menstrual flow
begins. Even in perfectly healthy women this
affects the whole organism to a more or less marked
degree. There is a %enera’f feeling of tension in
the pelvic organs, the breasts also are slightly
enlarged, and may conseguently be somewhat
tender and tpainful. The same congestive tendency
shows itself in the enlarged thyroid. The tempera-
ture, even under strictly physiological conditions,
may rise 0.50 Fahr. The surface blood-vessels
tend to be fuller than usual, so that there may be
flushing of the face. There is increased nervous
tension and greater muscular excitability; reflex
action is more marked, and there may be slight
twitchings of the legs; also yawning and stiffness in
the neck, and sleep is heavier than usual. There
is loss of appetite and a certain amount of digestive
and intestinal disturbance with a tendency to
flatulence, increase in gastric acidity and amount
of gastric secretion, with diminution of gastric
motility and generat weakening of the stornach.A3
Thirst may be present, and urination more frequent

I Summarised in Oplithalmic Rezdew, 18.87, pp. 323-326.
The influence of normal menstruation on the eye is also
dealt with by Salmo Cohn, Uterus und Auge, 1890. pp. 13-
19, as well as by Emile Berger and R. Loewy in their book
on the disorders of the e)(e In woman due to sexual causes.

3 These were the results found by Wolfe {Deut. Med.
Wocli., i7th Dec. 1908) bE the repeated careful investi-
gation of twelve women in Ewald’s clinic.



THE FUNCTIONAL PERIODICITY OF WOMEN. 343

than usual. There is a fali of urea and an increase
of uric acid. There is a tendencx to pigmentation;
the pigmented circle around the nipple usually
becomes somewhat darker, the complexion is
changed, losing its clearness, and a dark ring may
sometimes be perceptible around the eyes; these
pigmentary changes are more especially observed
In brunettes, and, like many other disturbances of
menstruation, during pregnancy they become still
more marked. In many women the breath and
also the skin exhale an odour (quite distinct from
that due to the discharge) of a peculiar aromatic
and not unpleasant character. The voice also may
undergo some change; there is a tendency to
hoarseness, and singers sometimes lose the bril-
liancy of their high notes, so that at this period
(as is generall recoginised on the Continents) it is
not desirable for public singers to appear.!

With reference to the influence of normal menstruation
on the voice, Lennox Browne, a well-known specialist,
wrote to me as follows :—* With regard to singers, | believe
that the pitch of the voice is often lowered at the men-
strual epoch, although | have not found this to be univer-
sally admitted by patients to whom | have spoken on the
subject. Many have told me that they have a disposi-
tion to sing flat, and in two cases in my recollection the
patients, who suffered from dysmenorrhoea, told me that
they sang sharp, of which they were conscious—probably
from information, for of course you know that those who
sing sharp are not generally sensible of the defect. It is,
however, generally agreed that the timbre and tone-quality
is impaired, the voice being decidedly thinner and poorer
during the epoch.

| Dr. Robert Barnes has specially drawn attention to some
of the points in the above picture. (JBrit. Med. Jour.,
2nd March 1889.) Amongg3 older books Tilt’s Uterine and
Ovarian Inflammation, 1862, chaps. i.-xiv., contains a fuli
account of menstruation, giving facts and statistics regard-
ing the various nervous and other normal characters of this
function. See also the works on menstruation by Brierre de
Boismont and Krieger, and the more recent and very fuli
work of Kisch on The Sexual Life of Woman (Eng. trans.).
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“ On this point you may like to know that in all Coti-
tinental engagements with female singers provision is made
for suspension of duty during the menstrual period, but this
does not obtain in English contracts, although the impresario
is in practice obliged to recognise it. It would be well
were this concession made universal, not only in grand
opera, but in smaller lyric ventures in which the artiste
sings every night in the week and continuously for many
months.”

Most of these physical signs may exist in women
whom we must consider to be in a state of good
health, although we need not expect to find them
all in the same person; to a skilled observer it is
often easily possible to detect the cJoresence_ of the
monthly period. On the psychic side, even in good
health, there is another series of phenomena.
There is greater impressionability, greater sugges-
tibility, and more or less diminished self-control;
Burdach stated that at this time women are more
under the influence of mesmerism, and there can be
no doubt that at this time all the phenomena which
may be termed hypnotic become more prominent
in 'women. It is at this time, in those women
who are at all predisposed, that sudden caprices,
fits of ill-temper, moods of depression, impulses of
anlousy, outbursts of self-confession, are chiefly
lable to occur. In turning over the pages of a
young woman'’s diary, lcard remarked, very little
skill is reguired to detect those written during the
monthly period.

The psychic condition during the menstrual period in
ordinary health is well summarised by Clouston :(—*“ It
has a psychology of its own, of which the main features
generally are a slight irritability or tendency toward lack of
mental inhibition, just before the process oommences each
month, a slight diminution of energy or tendency to mental
paralysis and depression during the first day or two of its
oontinuance, and a very oonsiderable excess of energising
power and excitation of feeling during the first week or ten
days after it has entirely ceased, the last phase being coin-
cident with woman’s period of highest conceptive power
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and keenest generative nisus.”  (Mental Diseases, 1887,
p. 480.) It seems to me very probable that the superstitions
regarding the evil influences exercised by women at their
periods on the food, etc., they prepare may be supported
by an actual decreased success Iin such operations at this
tlkm“e due merely to a physiological decrease in energy and
skill.

“ Mental energy and acumen,” remarks Engelmann
(Trans. Am. Gynecol. Soc., 1900), “ are, as a rule, dimin-
ished during the first days of the flow at least, as is affirmed
by perhaps 65 per cent, of the many guestioned, who state
that mental exertion and study at that time is more difficult
and wearing, and requires greater effort, precisely as the
working girl—only in a larger proportion of cases, 75 per
cent.—expresses impaired ability for work, saves herself,
andk relies upon her mates to complete some part of her
task.”

Clelia Mosher found (Johns Hopkins Hosp. Buli., 1901)
that a curve constructed on the subjective observations of
the sense of well-being corresponded to the menstrual wave
of blood-pressure, the sense of maximum efficiency corres-
ponding to the period of high pressure and lessened
efficiency to the period of low pressure. The period of low
pressure appeared to be one of increased susceptibility to
morbid influences.

So far I have been careful to speak only of those
Bhenomena of the menstrual cycle which can fairl

e regarded as strictly normal and physiological.
It is iInstructive to glance at the cases in which
menstruation produces abnormal and diseased con-
ditions, because what we see under such conditions
is simply an exaggeration of what takes place
under ordinary conditions. There ma?/_ be so high
a degree of physical pain and disability that the
woman is really an invalid for several days every
month. All soits of slight visceral affections, of
a congestive character, may be directly due to
menstruation, and recur periodically.l On the
mental side the irritability or depression may be
so pronounced as to amount to insanity. Migraine
Is a disorder common at this period; hysterical and

1 See a paper by Plicaue on ** Visceral Affections of
Menstrual Origin,”” Gazette des Hoépitaux, igth Oct. '1893
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epileptic fits often occur.l Erotomania, -elipso-
mania, and kleptomania are also specially liable
to be developed at this time, and of all forms of
insanity melancholia is the most liable to occur.
Whenever a woman commits a deed of criminal
violence it is extremely probable that she is at her
monthly period; it is unfortunately difficult to give
precise figures, as there is often neglect to ascertain
this point. Lombroso, however, found that out of
80 women arrested for opposition to the police,
or for assault, only 9 were not at the menstrual
period.2 Legrand du Saulle found that out of
56 women detected in theft at shops in Paris, 35
were menstruating. There is no doubt whatever
that suicide in women is specially liable to take
place at this period; Krugelstein stated that in all
cases (107) of suicide in a woman he had met with,
the act was committed during this period, and
although this cannot be accepted as a generat rule
(especially when we bear in mind the freguency of
suicide in old age), Esauirol, Brierre de Boismont,
Coste, Moreau de Tours, R. Barnes, and many
others have noted the freguency of the suicidal
tendency at this period.3 In England Wynn
Westcott has stated that in his experience as a
coroner, of 200 women who committed suicide, the
majority were either at the change of life or
menstruating;4 and in Germany Heller ascer-
tained by post-mortem examination of 70 women
who had committed suicide that 25 (or in the pro-
portion of 35 per cent) were menstruating, a

1 Thus Dr Fisher found that out of 60 epileptic women,
in 16 the menstrual period was either the only time at which
the attacks took place, or they were much increased in
freguency at that time. {New York Med. News, Novem-
ber 1891)) .

2 La Donna Delinquente, p. 373. o

" A fuli and careful discussion of the mental condition of
women during the menstrual period will be found in Icard,
Z<z Femme Pendant la Periode Menstruelle, Paris. 1890.

‘ Lancet, nth Aug. 1900.



THE FUNCTIONAL PERIODICITY OF WOMEN. 347

considerable proportion of the remainder being
pregnant or in the puerperal condition.l In
Vienna Pilcz found that of 211 women who
committed suicide 36 per cent, were menstruating
or about to menstruate.2 Women in prison,
again, are apt to exhibit periodic outbursts of
unmotived and apparently uncontrollable violence:
these “ breakings out,” as Nicolson and others
have observed, are especially liable to occur at the
menstrual epoch.3 Among the insane, finally, the
fact is universally recognised that during the
monthly period the insane impulse becomes more
marked, if, indeed, it may not appear only at that
period. * The melancholics are more depressed,”
as Clouston puts it, “ the maniacal more restless,
the delusional more under the influence of their
delusions in their conduct; those subject to hallu-
cinations have them more intensely, the impulsive
cases are more uncontrollable, the cases of stupor
more stupid, and the demented tend to be excited.”4
These facts of morbid psychology are very signifi-
cant; they emphasise the fact that even in the
healthiest woman a worm, however harmless and
unperceived, gnaws periodically at the roots of life.

We see, therefore, that instead of being an
isolated and temporary process, menstruation is a
continuous process, and one which permeates the
whole of a woman’s physical and psychic organ-
ism. A woman during her reproductive life is
always menstruating, as Dr. Harry Campbell
puts' it, just as the moon is always changing.

1 Miinchener Med. Wochenscrift, 1900. No. 48.
_ 2 Die Verstimmungszustdnde, 1909, p. 21. Gaupp (Viertel
jahresschrift fur gerichtliche Medizin, 1907) has also found
that women committing suicide are freguently at the mens-

trual period. . ] o o
’ See Havelock Ellis, Tlie Criminal, fourth edition, pp. 172

et seq.

4Tﬂe direct influence of the menstrual wave on the phases
of mental disease has been carefully investigated b?/ chtile,
Allgem. Zeitschrift fur Psychiatrie, 1891, vol. xlvii.
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“ Souvent femme varie,” it may be said, is a
physiological fact; it is not the result of wilful
caprice. The fact is one of considerable import-
ance, not onlg to the physician and the medico
legat expert, but to the man of science generally,
to the sociologist, and indeed to the whole
community. In the investigation of any fact in
a woman'’s life or organism, we ought to know its
exact position in the woman's cyclic life. If we
have to investigate the comparative reaction of a
man and a woman to any scientific test, we have
to recognise that the woman lives on a curve, and
that her exact position on the curve at a given
moment may effect her superiority or inferiority to
the man. In trials of skill or strength among women
(as in a swimming match, for instance) everything
may depend on a woman’s position in her monthly
gycle;_her fuli possession of strength, nerve, and
exterity will depend to some extent, even if she
is in perfect health, on the time of month, and
a few days sooner or later may even make it
impossible for her to engage in the contest; it is
needless to add that this fact opens the door to
considerable intrigue. Again, whenever a woman
has committed any offence against the law, it is
essential that the relation of the act to her monthly
cycle should be ascertained as a matter of routine;
it is a fact that control is physiologically lessened
at the menstrual period even in health, while it is
very much more lessened in the neurotic and
unbalanced; it must be clearly recognised that
guilt also is lessened.!

1 The auestion of the responsibility of sane women during
menstruatjon has been discussed by H. Marx (Berlin. Klin.
Woch., 20th Sept. iqo8). He decides that. sPeaklng_gene_r-
ally, the plea of irresponsibility cannot usually be raised in
the case of offences committed during menstruation and preg-
nancy, but that even normal women may pass i-nto a state
of “ transitory mental inferiority  at this time, so that the

guestion of " responsibility may have to be considered,
especially in kleptomania.
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The existence of the monthly cycle is, lastly, a
factor which cannot be entirely ignored in con-
sidering the fitness of women for any business
position. It is found at the Post-office and else-
where, where men and women are employed, that
the women are more often absent from work than
the men, owing to * slight indisposition.”l This
fact cannot be altogether disregarded, but it must
be remembered that there is no ground for sup-
posm% that an ordinarily _health?; woman needs
any absolute rest from ordinary healthy work at
any period of the month. The fact that so large
a proportion of women do need such rest is due to
the fact that, from one cause or another, so few are
“ ordinarily healthy.” Brierre de Boismont, in
France, found that amon%_360 women, 278 (or 77
per cent.) suffered some slighter or greater degree
of pain at their monthly periods; 82 (or only 23
per cent.) had complete immunity. Dr. Mary
Jacobi, in America, by a more careful investiga-
tion, out of 268 women found 94 (z.e., 35 per cent.)
who never suffered any pain or weakness durin
the flow; of these 25 per cent, were married,
though of those who do suffer only 11 per cent,
are married. Jacobi concludes that, normally,
rest is not necessary. “ It remains true, how-
ever,” she adds, “that in our exciting social
conditions, 46 per cent, of women suffer more or
less at menstruation, and for a large number of
these, when engaged in industrial pursuits or
others, under the command of an employer,

1 This often happens twice as freauently with women as
with men. Thus among German teachers in ten of the
largest German cities, during the period 1899-1909, the
aver%gg was 6 days a year for men, and 12 days for women.
For Gorlitz the average for men is lowest (4 da 52 and highest
for Munich (9 daysg. For women it ranges between 6 days
for Gorlitz, and™ 21 days for Munich. Berlin takes an
intermediate place. It seems evident that both sexes are
subjected to the same influences, but that women are most
affected by them (.Sexual-Probleme, July 1913, p. 480).
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humanity dictates that rest from work during the
period of pain be afforded whenever practicable.”
In London Dr. Florence Willey found menstrua-
tion painful in 55 per cent. private patients,
though it was painless in more than three-quarters
of working women.!

This question has been studied on a large scale in the
United States by Dr. G. J. Engelmann. *“ To obtain satis-
factory results,” Engelmann states, ““ we must record not
indiyidual observations or professional experience, which
deals with pathological conditions alone, but we must obtain
the facts as found among the representatives of American
girlhood and, young womanhood under the yarying condi-
tions of modern day life, and this could be done only in
institutions of learning and in large business organisations.

“ It seemed to me important that the girl in study and
in work should be represented, from the advent of puberty
through the period of adolescence until maturity, when a
more stable, less impressionable condition is attained : from
the fifteenth to the twenty-sixth year. This means High
and Normal School College, and business house, as repre-
senting respectively mental and physical labour, and,
between the two, the Normal School for physical training
approximating mental labour, and the Training Scthool for
Nurses nearing physical labour, the average age being in
the High School 16; in Normal School and College, 19 to
20; in Physical Training 22.6; the Nurse 26, and the work-
ing girl from 15 to 30.” The results are summarised in
the table on the following page.

“ The numbers are high,” Engelmann remarks, “ owing
to the fact that | have included moderate pain in this
group, suffering of every degree and kind save the more
trifling discomforts, suffering being classified as seyere,
some, none, seyere and some being here combined, and the
result yerified by a second guestion as to kind of suffer-
ing, languor, headache, or pain; languor or headache
alone, usually about 15 per cent., is not here considered as
suffering. It may be well to note the fact that seyere
suffering exists in from 11 per cent, to 18 per cent—i.e.,
one-fifth to one-fourth of those experiencing discomfort
during the period suffer seyerely. The very high percent-
age of suffering (95 per cent.) in one of the higher insti-
tutions of learning is rather surprising, and can only be

1 Brit. Med. Jotir., 24A May igi3, p. 1113.
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explained by the fact that all discomfort has here been con-
sidered, but the figures are correct, as this investigation
was made with the utmost care by one of the medical officers
of the institution.

Percentage of sufferers.

5
Group. e Clasé. ;
P § slc)h%rollnor Before
college. entering.
COllege......vvverereererreriean 100 95 per et. 90 per ct.
In business - - - - 800 83-3 .. 7i-5 >
College.......ccoouvivinicicni, 59 Freshman 74 69 M
Higher Classes 80 60 ,,
NUISES. ..o i60 73 » 69.1
State Normal School - 105 81, 5
) » n 100 ;7 » 76
Norm. Sch. of Gym. - %8 Less h 14 66
. ess hrs. gym. -
Norm. School, City 306 ((More hrs.ggym. 67_‘% N 25‘2‘ ”
1000 Freshman gé i,
60— ,, 60+,,
College.....cccovvvnniiiicnins %%? 57-84 »
45 57 .. 67 M
103 Juni 56
Normal School, City - 539 1(532;(8{ géég i
High School 100 f(JSLejg:gﬁ g% >H

“ As is to be expected, great suffeiing is likewise found
in the business woman, averaging in the class here con-
sidered 83 per cent., but this varies, even in the same class
of business, with the character of the work. The girl
behind the counter, who is on her feet most of the day, with
but little space for change of position, shows 91 per cent.,
those who sit, bookkeepers and stenographers, show 82 per
cent.; and those who have a certain freedom of motion—
floor-walkers, cash girls, packers—are noted with only 78
per cent.

“ For the pupils of the Nurses' Training Schools (73 per
cent.) the numbers are as yet smali and the records less
perfect than those of any other class; but the results, such
as they are, dernand investigation, since we know that
only women in perfect health are admitted.

“ That pupils in the Normal School for physical training
should appear with 71 per cent, would seem inexplicable, as
these are young women under the best possible conditions,
with an apparently most favourable combination of mental
and physical work. A better state of functional health is
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to be expected, and we should certainly find very different
conditions were it not for the fact that girls already broken
down frequently undertake this course for the purpose of
restoring health wrecked in previous occupations. As a
consequence they enter under most unfavourable condi-
tions.

“ In school and college we find too large a proportion of
sufferers—from 40 to 70 per cent.—and | must cali atten-
tion to a Normal School in which one-half of the pupils
devote but two forty-five minute periods weekly to gymnas-
tic exercises, while others allow four and more. Among
those devoting more time to physical exercise we find 64
per cent, of suffering, as compared with 67 per cent, in the
other group. The lowest percentage is found in one of the
Normal Schools and in a High School. Almost invariably
the percentage of suffering is greater in the more exacting
work or the stud%/ of mor% advanced classes than it was
before in years of greater freedom; yet we find that from
65 to 70 per cent, enter the higher institutions of leaming
—Normal School, College—and business with menstrual
suffering of some kind, and, as a rule, this suffering
increases in the mental and physical occupations here con-
sidered, with some few exceptions in those educational insti-
tutions where marked attention is given to physical train-
ing. Thus we find in one of the Normal Schools 54
per cent, in the junior and 53 per cent, in the senior class,
the first having entered with 66 per cent, and the second
with 71 per cent.; but the most marked exception is in the
very youngest class in one well-conducted High School with
an admirable system of physical training, where we find the
most pliable and impressionable condition—the menstrual
function barely established and the slight irregularities
which may have arisen yielding readily to excellent sur-
roundings and judicious management. Here we find 42
per cent, in the junior class and only 32 per cent, in the
same girls at the close of their senior year, some eighteen
months after the first record. We have seen an aggrava-
tion of suffering with advancing grade, as much as 10 per
cent.,, and yet in school and college a certain number
record their generat health as better, and this is as it
should be, owing to the often improved habits of life and
greater regularity. It must be noted that while the per-
centage of suffering is greater, severe suffering, as a rule,
grows less. In one institution 18 per cent, suffered severely
before and only 10 per cent, during or after entering
upon the course. This is especially marked in the pupils
of physical training schools. In the working- girl, how-
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ever, severe suffering increases, most so in the girl behind
the counter, who stands most of the day. The percentage
of suffering may appear high, but it is nevertheless correct,
as the figures are based upon large numbers.” (G. J.
Engelmann, “ The American Girl of To-day,” Trans. Am.
Gynecological Soc., 1900.)

It may be added that Dr. Clelia Duel Mosher, of the
Johns Hopkins Hospital, who has made a special study
of the physioloc#/ of menstruation, points out that so-called
“ menstrual suffering ” is very largely * simply coincident
functional disturbance in other organs, induced, possibly,
by the favouring conditions of a lower generat blood
pressure occurring near or at the time of menstruation.”
(C. D. Mosher, *“ Normal Menstruation and some of the
Factors Modifying It,” Johns Hopkins Hosp. Buli., April
1901.) This is no doubt the case, but suffering occurring
at the menstrual period, whether directly or only indirectly
due to the menstrual process, is quite properly described as
““menstrual suffering.”

One point at all events is elear: it is no longer
possible to regard the physiological periodicity of
women, and the recurring menstrual function, as
tr]l]g purlely private concern of the woman whom it
affeets.

1 It need scarcely be added that much precaution would
be, necessary in any formal recognition of this fact in
industrial life, or many branches of industry might be tem-
porarily dislocated ; see, e.g., Gesellschaft f. Soziale Reform,
19?12't hefltggland 8, pp. 88-115; also Zadeck, Arbeiterrinnen-
schutz, .



CHAPTER XII

HYPNOTIC PHENOMENA.

THE VARIOUS PHENOMENA HERE INCLUDED UNDER TIIIS TERM—
SOMNAMBULISM — HYPNOTISM — ECSTASY — TRANCE —
CATALEPSY—MAGICAL PHENOMENA—WOMEN HAVE PLAYED
A LARGER PART IN NEARLY ALL.

DREAMS—WOMEN AS DREAMERS AMONG PRIMITIYE RACES—
IN THE MIDDLE AGES—IN MODERN TIMES—RESULTS
OBTAINED BY HEERWAGEN, JASTROW, AND CHILD.

HALLUCINATIONS IN THE SANE—SIDGWICK’s INVESTIGATIONS
—GREATER PREVALENCE AMONG WOMEN.

THE  ACTION OF  ANtESTHETICS—NITROUS OXIDE—SILK’S
OBSERVATIONS—ABNORMAL ACTION UNDER ANASTHESIA
OCCURS ON THE WHOLE CHIEFLY IN WOMEN.

METEOROLOGIC SENSIBILITY—SUICIDE— INSANITY—CONCLUSION
AS TO SEXUAL DIFFERENCE DOUBTFUL—PERIODICITY IN
GROWTH.

NEURASTHENIA, PSYCHASTHENIA, AND HYSTERIA—DESCRIPTION
OF NEURASTHENIA—DEFINITION OF HYSTERIA—ITS CHAR-
ACTERISTICS—SUGGESTIBILITY—RELATIVE FREQUENCY IN
THE SEXES.

RELIGIOUS HYPNOTIC PHENOMENA—NATURE OF THE PART
PLAYED BY WOMEN IN RELIGIOUS MOVEMENTS—SHAKERS—
THEOSOPHISTS — DANCING MANIA — CAMISARDS — MODERN
HYSTERICAL RELIGIOUS EPIDEMICS—CHRISTS—SKOPTSY—
HYPNOTIC RELIGIOUS PHENOMENA AMONG UNCIVILISED
RACES—NATURE, AND CAUSATION.

We may use the term * hypnotic phenomena ” as
a convenient expression to include not merely the
condition of artificially-produced sleep, or hypno-
tism in the narrow sense of the term, but all those
groups of psychic phenomena which are character-
1Ised by a decreased control of the higher nervous

354



HYPNOTIC PHENOMENA. 355

centres, and increased activity of the lower centres.!
These groups of phenomena are closely related,
and are all marked by diminished consciousness of
the subject, or diminished power of control, or both.
Taken altogether they constitute the phenomena
which have often been called “ super-human,” but
which, as Chambers long ago remarked, may quite
as truty be called “ sub-human.” The best known
of such phenomena is that which we have all
cxperienced during ordinary sleep, which is perhaps
the most primitive and fundamental form of con-
sciousness.

That modified kind of sleep, the condition of
ordinary somnambulism or sleep-walking, in which
the motor centres are awake and respond to ordinary
stimuli while the higher centres are asleep and fail
to control the responses of the more automatic
centres, is fairly common to a slight degree, or at
rare intervals, especially among children.2 There
are no exact statistics, so far as | am aware, as to
its freauency among adults; the majority of those
who have occupied themselves with the subject seem
to regard it as more common in women, or have at
all events found the worst and most persistent cases
in women. Although this is probable, it is not yet
clearly established.

The phenomena of mesmerism, animal mag-
netism, etc., now usually grouped under the head
of hypnotism, have always been specially identified
with women. Women have most easily fallen
under their influence, and the chief advances in our

L It may not be superfluous to remark that what in nervous
physiology are termed the “ lower ” centres are by no means
““fow” In the sense of being unimportant; on the contrary,
they are the most fundamental.

"Dr, E. von der Stein {Ueher den natiirlichen Somnam-
bulisnius, Heidelberg, 1881) found by _mvestl?atlng or7phan
asylums in Baden that out of 1000 children I7 (or 1.7 per
cent.) showed somnambulistic phenomena; there were not
necessarily any signs of neuropathic constitution.
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knowledge of hypnotism have come through inves-
tigations on women. One or two enthusiasts have
declared that most persons, taken at random and
irrespectire of sex (80 per cent, according to
Licbault), are hypnotisable. It is probably true
that, with the exercise of sufficient skill and
patience, the phenomena might be elicited in every-
one possessing a fair degree of mental health (for it
is notoriously difficult to hypnotise the insane even
with the exercise of very considerable skill and
patience), but it remains true that, in the experience
of the most skilful investigators, women more easily
fali into the hypnotic condition, and exhibit the
Ehenomena in a more marked form. In every
ypnotic clinigue we find women in a great
majority. Thus Pitres, a chief authority, finds
that with the greatest possible persuasion two-thirds
of hysterical women, and only one-fifth of hysterical
men, can be hypnotised.l = Again, Berillon, an
enthusiastic and at the same time judicious believer
in hypnotic therapeutics, during 1890 and the early
part of 1891 (as he stated at the Berlin International
Medical Congress), treated 360 patients by h?/o‘)no-
tism; of these 265 were women, 45 were children,
only 50 were men—a statement agreeing with my
own recollections of Dr. Berillon’s cliniaue at
about the same period. These figures ao not
necessarily indicate the sexual proportion of hypno-
tisable persons among the generat population, but
they at least show that a comparatively smali
proportion of men can be treated by hypnotism
with any chance of success. It may be added that
children may easily be put into the hypnotic state:
Beaunis found that out of 100 children between
seven and fourteen years of age, 55 are hypnotis-
able, and Bcrillon considers that this is below the
truth, as he finds that most children above the age

! Leeons clinigues, etc., tom. ii. 5) 404; cf. Grasset,
EHytnotisme et la Suggestion, 1902, p. 93.
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of seven, provided they are not idiots, may easily
be hypnotised.!

The allied phenomena of ecstasy, trance, and
catalepsy, it is dgenerally agreed, are more freguent
in women, and it may be added that the most
remarkable cases on record, with few exceptions,
occurred in women. In catalepsy the subject’s
mental functions are largely or altogether sus-
pended as regards the external world; the muscles
are passive and retain any position in which they
may be Clolr'lced. In ecstasy, which cannot be very
clearly distinguished from trance, there is not the
same absence of muscular control, and the subject’s
mental functions, instead of being suspended, are
actively employed in seeing visions; during the
trance the subject’s countenance expresses inspired
illumination of a more than earthly character, and on
awaking he is able to recall his visions, which have
ﬁlayed a considerable part in the world’s spiritual

istory. Both catalepsy and ecstasy are allied to
hysteria, but are not necessarily identical with it.2

All the phenomena which of old were termed
” magical” come under the group here termed
“ hypnotic,” and they have always been regarded
as especially connected with women. Pliny tells
us that women are the best subjects for magical
experiences. Quintilian was of the same opinion.
Bodin estimated the proportion of witches to

1 Dr. E. Berillon, Hypnotisme et Suggestion, Paris, 1891,
. 31-
P 2 The short articles, *“ Catalepsy,” “ Ecstasy,” and

“ Trance,” by Dr. Hack Tuke in the Diet. Psych. Med..,
may be consulted: also the excellent articles (though written

some years ago) by Dr. Chambers on “ Ecstasy,” * Som-
nambulism,” "and " Catalepsy ” in Reynolds’ SyrZew* of
Medicine, vol. ii.; for an elaborate study from the modern

oint of view of the differences between™ catalepsy, ecstasy,
ethargy, somnambulism,. etc., regarded as typical and
mixed forms of hypnosis among the hysterical, see Pitres,
Leeons cllnla}lues sur I'Hysterie et I'Hypnotisme, 1891, tom.
il. pp. 117-142.
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wizards as not less than 50 to i.l The oracles,
which in various religions are given out in a
more or less hypnotic state, usually emanate from
women. This was not only the case among the
Greeks but also among the ancient Babylonians and
Assyrians..

It is interesting to find that magical phenomena
corresponding to those to be found in remote
districts to-day in England (where witches—white
and black—still  flourish, and * ill-wishing,”
though not always avowed, is firmly believed in)
existed in a substantially similar form six thousand
years ago in the oldest historical civilisation. It
was a widespread and apparently already very
ancient belief among the Babylonians and
Assyrians that certain’ human beings possessed
demoniac powers, and could exercise them for evil
on whomsoever they pleased. Such sorcerers could
be either mate or fernale. but they were mostly
fernale. These witches, Jastrow remarks, are so
closely associated with demons in the Babylonian
Incantation texts that we may regard the witch as
mere_I%/ the person through whom the demon has
manifested himself. From the basis of this identity
the witches reached a sta%e through which they
could control the demons, though the demons could
not control them. The Babylonian witch’s “ evil-
eye ” had great power, as had also her “ evil word ”
(or magie formula) and her potions made from
poisonous herbs. We also find that all the more
Indirect devices of what may fairly be called modern
witchcraft were well known to the Babylonian

1 Millingen, Curiosities of Medical ~Exf>erience, 1857, vol.
i. p. 225; and see Lombroso and Ferrero., Donna Delin-
auente, pp. 203-208; also J. Grimm, Teutontc Mytholo
(translation), pp. 1038-41; Tuchmann (Melusing, 188%?

P. 346) gives opinions and references bearing on the greater
requency of witches than of wizards.

1In a series of eight oracles addressed to Esarhaddon,
Professor Morris Jastrow records that six were given out
by women.
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woman. By sympathetic magie she could strangle

her victim by tying knots in a rope, or by making

an image of him in clay, pitch, honey, or fat. She

(r:l(_)ulc{ symbolically burn, torture, bury, or drown
im.

The hypnotic and “ magical ” aptitude of women is
chiefly a fact of their organisation. But its development
in the past has certainly been favoured by the wonder
excited by the physical mystery of womanhood, to which
reference was made in Chapter i. Women in savage and
barbarous stages of existence are believed to have a strange
influence over the whole of nature, and in the early civilisa-
tions the magical influence of the nakedness of women
seems to have been specially marked. It was so on the
banks of the Nile where woman could thus exorcise demons;
Wiedemann (“ Die Amulette der Alten Agypter,” Der Alte
Orient, heft i, 1910) states that for this reason figures of
naked women were used as amulets. Thus Pliny (Natural
History, Book vii. ¢. 13) tells us that “ on the approach
of a woman in this state [the menstrual], meat will become
sour, seeds which are touched by her become sterile, grafts
wither away, garden-plants are withered up, and the fruit
will fali from the tree beneath which she sits,” etc. In
Holland to-day, (Janus 1911, p. 718) it is believed that
if a woman at her period steps over ?;oung plants, she will
cause their death, though, on the other hand, by stepping
over cabbages she may thus rid them of caterpillars. At
Bordeaux and on the Rhine women must still avoid entering
wine-cellars during their periods. (A. Bastian in the
“Vorwort ” and notes to his Inselgruppen in Oceanien,
Berlin, 1883, has collected a large number of similar
beliefs.) It was not only when in this state that a woman
possessed this magical influence; in another part of his
work (Book xxviii. ¢. 23) Pliny writes :—* Hailstorms, they
say, whirlwinds, and lightning even, will be scared away
by a woman uncovering her body while her monthly courses
are upon her. The same, too, with all other kinds of
tempestuous weather; and out at sea a storm may be lulled
by a woman uncovering her body merely even though
not menstruating at the time. At any other time, also,
if a woman strips herself naked while she is menstruating,
and walks round a field of wheat, the caterpillars, worms,

! Morris Jastrow, Religion of Babylonia and Assyria,
1898, p. 266.
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beetles, and other vermin will fali from off the ears of
corn.” Many of these beliefs survive in Italy (and in
other parts of the world) up to the present day; thus at
Belluno, according to Bastanzi, it is customary for a
priest and for a naked young girl to go (separately as a
rule) early in the morning into the fields to drive away the
caterpillars. (The introduction of the priest is merely an
example of the way in which Christianity has sought to
sanctify the Pagan rites it could not eradicate.) To some
extent this belief in the influence of nakedness has been
extended to masculine nakedness. This is so to-day in the
Balkans, and Dr. Deutsch has described the way in which,
in some Servian town in which plague had gained a foot-
ing, on Sunday at midnight, at the new moon, twelve
naked maidens with twelve naked youths, of unspotted
reputation, would be yoked together to the plough and
so make a circuit of the towin; it was absolutely necessary
that no one must touoh his or her yolk-fellow; any lustful
glance would destroy the magical influence. Again, when
disease breaks out among the cattle naked men and women
make a loud noise with pots and kettles, constantly singing
the words :

“ Fly away, disease, fly away,
Where nakedness is you cannot stay.”

Thus the wonder excited by women has in the past, if
not in the present, powerfully reinforced the influence they
have gained through what | have here broadly termed
“ hypnotic phenomena.” (Many facts bearing on the preva-
lence of the belief in the magical aptitude of women,
both in ancient and modern times, are brought together
by Ploss and Bartels, Das Weib, 7th ed., Bd. ii. pp. 663-680;
these authors believe that such phenomena are of universal
gx;[_er%s)ion and probably constitute a fundamental human
elief.

A large part of the fascination which women
ﬁossess for men lies in their liability to such
ypnotic explosions as we have here to consider.
It has been a mystery which men have never grown
tired of contemplating, and which has left an
ineffaceable mark on the literature produced by
men.

The mystery has been sympathetically described by
Diderot, who himself combined the man’s temperament
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and the woman’'s, in his rhapsodi¢al fragment Sur les
Femmes :—*“ It is especially in the passion of love, the
attack of jealousy, the transports of natural tenderness, the
instincts of superstition, the way in which they share popu-
lar epidemie emotions, that women astonish us, beautiful
as Klopstock’s seraphim, terrible as Milton’s angels of
darkness. | have seen love, jealousy, superstition, anger in
women carried to heights which man has never reached.
--- A man never sat at Delphi on the sacred tripod. The
part of Pythia only suited a woman. It needs a woman’s
head to feel seriously the approach of a god, to become
exalted and agitated, dishevelled, foaming, to ery out:
* 1 feel him, 1 feel him, the god is come! ' and then to
repeat truty his words. A woman carries within her an
organ capable of terrible spasms, which do as they will
with her and excite in her phantoms of all kinds. In her
hysterical delirium she sees the past over again, she is
projected into the future, all times are present to her.
Nothing closer together than eestasy, vision, prophecy,
poetry, and hysteria. . , . Madame Guyon, in her book
of Tofrents, has lines of an eloquence which knew no
models. It was Saint Theresa who said of the devils,
‘ How unhappy they are! they do not love! ' It was a
womait who walked barefooted through the streets of
Alexandria, with a torch in one hand and a pitcher in the
other, saying: *1 will bum heaven with this torch and
extinguish heli with this water, so that man may love
his God only for Himself.” Such a part belongs only to
a woman. But this fiery imagination, this temper which
seems incoercible, may be abashed at a word. . . . More
civilised than men outside, within they have remained
true savages, and they are all of the sect of Machiavelli,
more or less. The symbol of woman in generat is that of
the Apocalypse, on the forehead of which was written
Mystery. '

DREAMS.

Among primitive peoples the dreams of women
often play an important part. In the Lake Shirwa
district of Central Africa, for example, very sacred
functions are ﬁerformed by the prophetess. It is
to her that the gods or ancestral spirits make
known their will, and this they do in dreams. The
prophetess, who is frequently one of the chief’s
wives, dreams her dreams and then gives forth
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oracles at intervals, according to the exigencies of
the case; they are usually delivered in a frenzied
state.l It seems elear, however, from the descrip-
tion given of the emotiorial and other phenomena
accompanying the delivery of these oracles, that they
are largely manifestations of hysteria. Nor, if we
take savage races generally, can it be said that these
phenomena are more common among women; we
find them fully deyeloped among men.

It is not until we turn to races which have reached
a high degree of barbarism that we find elear
evidence concerning the relative freguency of
dreaming in the sexes. The old French epic cycles
furnish us with interestinP materiat for the study of
this guestion in mediaeval Europe; and the dreams
of the Arthurian and Karolian epics have been
carefully studied by Mentz.2? Dreams are repre-
sented throughout these cycles as of great impor-
tance and significance; they are yisions from God.
Heroes and princes were great dreamers; heathens
rarely or never. The greatest dreamer of all was
Karl the Great, though only when he was young
and yigorous. But women dreamed much, and
Mentz argues from this that they must have been
highly thought of.  * These poets have with special
preference attributed dreams to women, and this
Is shown not only by the number of examples of
women dreaming, but by some very remarkable
cases. For example, when any common misfortune
overtakes a married couple or two lovers, it is
always the woman who receives information of the
misfortune.” After giving numerous examples,
Mentz adds: “ | have not found a single case in
which, on such an occasion, the dream has come to

1 James Macdonald, “ East Central African Customs,”
Journal of the Anthropological Institute, Aug. 1892, p. 105.

2 Richard Mentz, Die Traume in den altfranzésischen

Karls- und Artus-ef>en, 1888. (Stengel’s Ausgaben und

iAbh_agldlungen aus dem Gebiet der romanischen Philologie,
XXiil.
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the father or the husband; the dreamers are always
women. Women'’s parts are filled with dreams,
which otherwise are only imparted to heroes and
princes.”

~In _modern times dreams have lost all divine
significance, althou%h they have acguired a new
scientific value as helping to furnish the key to
many psychological problems of the past and the
present.l There can be no doubt whatever that
women are greater dreamers than men.2 While
men, as they reach adult age, usually find that
their dreams become rarer and less vivid, reced-
|r_119f_ into a dim background where they can with
difficulty be perceived, though doubtless always
present, in women dreams usually remain freguent
and vivid. This fact is familiar to all who have
inquired into psychological phenomena, and it has
often been confirmed by statistical investigation.
Thus Heerwagend found that women dream more
than men, whilst mate students stand as a class
between other men and women. Sante de Sanctis,
in his valuable study of dreaming, 1 Sogni, found
that only 13 per cent, men dream always as against
33 per cent, women. Dreaming reaches its maxi-
mum intensity at from 20 to 25 years of age.
Married women, according to Heerwagen, dream
less than the unmarried. A dreamful sleep, Heer-
wagen found, is in women more likely to be pro-
longed than a dreamless sleep; but it is not so in

'See, e.g.. Havelock Ellis, The World of Dreams, and
S. Freud, The Interpretation of Dreams (Eng. trans.).

2 The sexual difference begins in early childhood, and
irls are precocious dreamers.  Thus Fernanda Banchiri
ew. di Psichiat., igi2, p. 325) found that at the age of
three 23 ﬁer cent, ?IHS dreamed,'but only 11 per cent,
boys; at the age of five 28 per cent, _?IHS and 20 per cent,
boys. The more intelligent the children the more they
dréamed.
'Friedrich Heerwagen, Statistische Untersuchungen

iibe2r Trdurne und Schlaf, Wundt’s Philosophische Studien,
v. 2.
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men. Men, it may be added, sleep more soundl
than women, while sleep is soundest in childhood.

Professor Jastrow, in an interesting study of the
dreams of the blind,! gives statistical information
as to the dreams of 183 blind persons. There is
reason to believe that the blind are not, on the
whole, such fgood dreamers as the sighted, but
the sexual difference probably remains unimpaired.
While of the males 54.5 per cent, dream seldom,
19.2 per cent, freguently, and 7.1 per cent. ever
night, similar numbers for the females are 29.8,
26.2, and 8.3 per cent.—i.e, the females include
more “ freguent” and fewer “ occasional ”
dreamers. Professor Jastrow remarks: ““This
favours the view that it is the vividness of the
emotional background elaborated by the imagina-
tion that furnishes the predominant characteristic
and tendency to dreams; for it is in the develop-
ment of just these gualities that women excel men,;
the same view is favoured by the prevalence of
dreams to age. In my tables there is a loss of the
total amount of dreaming in passing from the
eriod of five to nine years to that of from ten to
ourteen years. A slighter decrease is noted in
yassing from the latter period to that of the next
ive years, and this very gradual decrease seems to
continue from then on. Childhood, the period of
the lively imagination and highly tinged emotional
life, brings the richest harvest of dreams.”

As to sexual differences in the character of dreams and
the modes of dreaming, we possess at present little definite
evidence. | will only allude to a study of “ The Statistics
of *‘ Unconscious Cerebration’” (American Journal of
Psychology, Nov. 1892, vol. v., No. 2), by Mr. Charles M.
Child of Wesleyan University, U.S.A. This investigation,
carried out under the superintendence of Professor A. C.
Armstrong, was made on 200 college students (151 men and
49 women). It does not refer exclusively to dreaming, but

1*“ The Dreams of the Blind, New Princeton Review,
Jan. 1888.
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various points bearing on dreams came within its soope.
Thus it was found that only 12 per cent, of the women
remember having any logical or connected train of thought
in a half-sleep, but the generat percentage is twice as large.
The low percentage of the women here may be connected
with the fact, which was also brought out in this inves-
tigation, that a very large percentage of women wake
directly. On the other hand, 24 per cent, of the women
reach results which are at least fairly accurate, this being
rather above the generat percentage (17). The percentages
for different ages do not vary much, nor with any regular-
ity. It was found that the dreams of women are more
affected by position than those of men, and thait a larger
percentage of women than of men are conscious of a morat
sense when dreaming. Possibly the greater vividness of
women’s dreams may account for this. After 30 years of
age conciousness of morat sense in dreams diminishes.
Persons under 25 are least affected by position, probably
because at this age dreaming is a more constant and normal
phenomena. There was found to be a continuous decrease
with age in the number of those who dream, although
sexual differences in the number of students who dream
(apart from the vividness, etc., of the dreams) was found
to be trifling, a result which is fairly in accordance with
Heerwagen's conclusions. The. figures show a slightly
larger proportion of men than of women who talk in their
sleep, but- the percentage of women who answer ques-
tions when asleep is much larger than that of men (56
per cent, as against 32 in men). While the men can usually
only answer guestions on. the subject they are talking about,
the women can more often answer questions on an?/ sub-
ject. The percentage of those who talk in their sleep Is
much higher under 25 years of age than above, and the
ability to answer questions also diminishes with age.

Wynaendts-Franken (at the International Congress of
Psychiatry in Amsterdam in 1907) found among three hun-
dred people that men dream in 54 per cent, cases, women
in 75 per cent. Dreams of colour occurred in 48 per cent,
men and 74 per cent, women; of sound in 30 per cent, men
and 58 per cent, women. Dreams tending to arouse emo-
tion were noted in 57 per cent, men and 81 per cent,
women. Women were more often awakened by dreams
than men, and some of them experienced continued dreams;
they were also less able to distinguish dreams from reality.
Dreams of fulfilled wishes occurred in 23 per cent, men and
43 per cent, women. Prophetic dreams were recorded in
7 per cent, men and 24 per cent, women.
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HALLUCINATIONS IN THE SANE.

Hallucinations of the senses occurring under
ordinary conditions, when the subject is in fair
health and otherwise sane, are very closely allied to
the dreams that occur during sleep.l Their occa-
sional occurrence has often been recorded, more
especially in men of genius or in persons under
mental stress.2 They may also be produced as a
kind of embryonic hypnotic suggestion in ordinar
life, and Professor Jung has found that suc
hallucinations are more easily produced in women,
children, and the uneducated, although by no
means exclusively in them.3 _ _

Our chief source of statistical information at
present concerning their frequency in the generat
population is the Inquiry into the nature and fre-
quency of hallucinations of the senses occurring
to sane persons, conducted by Professor Henry
Sidgwick.4 As the affirmative or negative experi-
ences of 17,000 persons (comprising men and
women in nearly equal proportions) are recorded
in Professor Sidgwick’s tables, they carry consider-
able weight. It was found that 656 (or 7.8 per
cent.) of the men and 1033 (or 12.0 per cent.) of
the women affirmed that they had at some time
experienced a hallucination. It is probable that
this proportion approximates to the facts; at the
same time it is quite possible that women are
more easily persuaded than men that they have
experienced a hallucination, and also that women
are more ready to confess to such an experience.

I Parish in his acute and elaborate study. Hallucinations
and lllusions, 1897. has shown that these phenomena tend
to appear on the borderland of sleep. )

2 See, for instance, Lombroso, Man of Genius, pﬁ). 56, 7.

" * Des Hallucinations suggerees a I’etat de veille,” Rew.
de VHypnotisme, 1880.

4 “ Report on the Census of Hallucinations,” Pro. Soc.
Psych. Research, Aug. 1894.
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Some deduction may perhaps have to be made on
this account from the feminine percentage, but a
%reater liability to hallucination in women is in
armony with the greater prevalence of other allied
phenomena in the same sex. A classification of
the answers according to the competence of the
collectors strengthens rather than weakens the
preponderance of women, for if we separate 1649
answers which were obtained. by scientific ineuirers
only, psychologists or medical men, we find that
the percentage of women is nearly double that of
the men—i.e., 9.0 per cent, men against 17.1 per
cent, women.

It may be added that the persons investigated
were chiefly English, or at least English-speaking,
but there were a certain proportion of foreigners,
more especially nearly 600 Russians and 200 Brazil-
lans, and the differences according to nationality
were considerable. Thus, if we take the English-
speaking alone, we find that 7.3 per cent., men and
11.4 per cent, women give affirma.tive answers.
If we take the Russians, we find that 10.2 ner cent,
men and 21.4 per cent, women give affirmative
answers. And if we take the Brazilians, we find
that 23.0 per cent, men and 27.7 per cent, women
give affirmative answers. Hallucinations, therefore,
taking these three nationalities, appear to be least
prevalent among the English, most prevalent
among the Brazilians; while the Russians show the
maximum, and the Brazilians the minimum sexual
difference.

THE ACTION OF ANPMESTHETICS.

The physiology of anaesthesia, as produced by
chloroform, nitrous oxide, and other anaesthetics,
is not yet fully understood. Nitrous oxide is the
anaesthetic that is Jarob_ably best understood, and
what is here said will chiefly apply to that
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anaesthetic. In both the brain and spinat cord
there appears to be first a period of excitement, with
increased pulsation of blood-vessels; then a period
of disordered action; and finally a period of seda-
tive action. The highest centres are most rapidly
lulled; in the lower centres there is a greater
tendency to excited action. The spinat centres
are liberated, perhaps stimulated. There is usually
dilatation of the pupils, which always indicates
either paralysis of the higher or stimulation of the
lower centres; and this dilatation, especially in the
anaemic or hysterical, may be considerable even at
a very early stage of anaesthesia.l _

Such being the influence of anaesthesia on the
nervous system, it is easy to observe its intimate
connection with the phenomena here called hyp-
notic. Such phenomena involve the comparative
guiescence of the highest centres, or else their
inco-ordination, leading to disordered action. It
is precisely to such a result that an anaesthetic like
nitrous oxide leads. We may therefore reé;ard it
as an easily controllable agent for the production
and study of hypnotic phenomena. If the admin-
istration of nitrous oxide for dental ?urposes were
carefully observed and recorded on a large scale, we
should possess a valuable and exact key for the
study of many of the most important sexual ner-
vous differences, for during the evolution of the
ahaesthetic process we have the secret .mechanism
that underlies psychic action laid bare in an objec-
tive manner which we can never under any circum-
stances hope for during the subject’s conscious life.
It can scarcely be said that the importance of this
field for such research has yet been adeguately
realised. There are, however, certain observations
and results recorded by scientific investigators

1 See, for instance, J. F. W. Silk, Manuat of Nitrous
Oxide Ancesthesia, London, 1888; also Dudley Buxton, ““A
Note on Ankle-Clonus,” Brit. Med. Jour., 24th Sept. 1887.
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which throw considerable light on our present
inguiry.

It is usually considered that women Iyield rapidly
to the influence of anaesthetics generally; pregnant
women take them well; and although they yield so
rapidly, there is no reason to suppose that women
are more exposed to danger from anaethesia; it
seems more probable that they are less exposed.
Children also fali rapidly and deeply under chloro-
form and other anaesthetics ; but they bear them well
and recover with equal facility.l A committee
appointed by the Odontological Association found
the following average times for nitrous oxide
anaesthesia—

Time from com-

Time going off. Duration. mencement to
recovery.
Males 1 min. 21 secs. 24 secs. 1 min. 55 secs.
Females t, 16 28 2 .
Children (under 15) | « 3 n 22 1 » 4° »

The exact duration of anaesthesia is not, however,
easy of very exact determination.

\Ve have seen that the effect of an anaesthetic
such as nitrous oxide is practically to luli the higher
nervous centres and to give the lower nervous
centres the opportunity of indulging in an orgy.
Is it the nervous system of men or of women that
most readily takes advantage of this opportunity ?

It has freguently been noted, as a generat obser-
vation, that various phenomena which may occur
during anaesthesia are more common in women.
Thus chloroform, ether, nitrous oxide, cocaine, and
possibly other anaesthetics, possess the property

1 D. W. Buxton, Ancesthetics; Maurice Perrin, Art.
M Anesth¢sie,” Diet. ency. des Sci. Med.

2A
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of exciting the sexual emotions. Women are
especially liable to these erotic hallucinations during
anaesthesia, and it has sometimes been almost
impossible to convince them that their subjective
sensations have had no objective cause.l Those
who have to administer anaesthetics are well aware
of the risks they may thus incur. It has also been
noted (as by Perrm% that women are more liable to
dream under anaesthesia. Generat muscular excite-
ment, both in the earlier and in the later stages of
nitrous oxide anaesthesia, have been observed to
be more common in women. Among girls and
women, especially if of hysterical temperament,
Dr. Silk remarks that during the usually quiet early
stage of anaesthesia “ everK variety of antic may at
times be indulged in, of which singing and kicking
are the most common;” while just as they are
passing fully under the influence of the gas, girls
who have hitherto been quiet may begin to scream
and kick in a manner that is usually entirely reflex
and automatic; “ during the stage of recovery, too,
the period of excitement is often very marked,
especially in females. Hallucinations with a desire
to go somewhere or do something are very
common; there may be also more or less violent
screamlngt; beating of the feet, jactitations, etc.,
followed by hysterical erying.?

Definite figures are of much greater value than
generat observations, and these on the whole full
confirm the generat impressions already recorded.
Thus Mr. Gunn has found that females are much
more liable to vomit after anaethetics than males; of
about 2000 males and nearly 2000 females who were
anaesthetised at Moorfields Ophthalmic Hospital
51 per cent, of the females and 40 per cent, of the

1 See, for instance, D. Buxton, Ancesthetics, p. 204. Dr.
Silk remarks that sexual emotions during anaesthesia are
“ rarelv observable in men.”

»J. F. W. Silk, Manuat of Nit. Ox. Anasthesia,
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males were sick;l it must be added that Dr. Silk
finds vomiting, both in childhood and adult age,
more common in males, though he also finds
that excessive evolution of intestinal flatulence
under anaesthesia occurs almost exclusively among
women. It is to Dr. Silk that we owe the most
valuable contribution O?(et made to the precise
knowledge of sexual differences as revealed by
anaesthetics.2  Of his 1000 cases 240 were in men,
760 were in women; the average age in each sex
was 24 years. It is the tendency to muscular
movement which may be most easily observed.
Rhythmic movements, such as swinging the legs,
beating time to musie with the hands, etc., were
observed 27 times; it is impossible to say in what
class of patients such movements are to be ex-
pected; 6 (or 2.5 per cent) of Dr. Silk’'s mate
cases showed such movements; 21 §or 2.8 per cent.)
of the female cases. The excess of females is here
scarcely perceptible; it is much more marked in
regard to rigid muscular contractions of an opistho-
tonic character; they were noted in only 17 (or 7.1
per cent.) males, but in 89 (or 11.7 per cent.)
females. A tendency to opisthotonos was observed
in 7 males (or 2.9 per cent.) and in 44 females %)r
5.8 per cent.). Erotic symptoms were found by
Dr. Silk to have undoubtedly occurred in six cases
out of the whole series, and always in women, with
one exception in young unmarried women under
the age of 24. Involuntary micturition occurred
ten times, invariably in females; twice in children
under 14 (which was, relati\_/e(ljy, a large proBortion,
i.e., 20 per cent.), the remainder in women between
that age and 40.

I R. Marcus Gunn, Brit. Med. Jour., July 21 1883.

2J. F. W. Silk, ““ An Analysis of a Series of 1000 Nitrous
Oxide Administrations Recorded Systematically,” Trans.
Odontological Soc., June i8go. | am indebted to Dr. Silk

for further elucidations regarding several points, and also
for additional figures.
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| take these results chiefly from the published
Baper already mentioned, but recently Dr. Silk has
een good enough to place in my hands the generat
results of a very much larger number of cases—not
less than 5119, of whom 1719 were males, 3400
females; 889 were children under the age of 15.
The anaesthetic used was chiefly, although not
exclusively, nitrous oxide. The results of this
larger investigation confirm, while at the same time
to some extent modifying, the results founded on
the smaller number of observations. It was found
that there was a decided excess of vomiting among
males; defecation and rhythmic movements were
about equal in the two sexes; in all other respects
females were in a majority, and usually in a very
large majority. Thus the tendency to opisthotonos
occurred 74 times instead of 46 times, as it should
have done in order to agree with the mate ratio.
Erotic phenomena occurred 18 times, but only once
in @ man ; to preserve the mate ratio they should
only have occurred twice among the women.
Micturition occurred 23 times in women, instead of
8 times, which would have been in the same pro-
portion as among the males, in whom it occurred
only 4 times. It we separate the children (under
15) from the adults, we find that rhythmic move-
ments occur almost exclusively in adults; intestinal
rumbling occurs almost exclusively in adult
women. Of the 4 mate cases of micturition only
one was in an adult, but of the 23 female cases 16
were in adults ; the erotic phenomena were of course
exclusively in adults, _

The evidence furnished by the human organism
under the influence of anaesthetics, which abolish
conscious and voluntary action, is peculiarly reli-
able, and the figures here given, which include a
sufficient number of cases to ensure trustworthy
results, all point more or less plainly to one conclu-
sion : hypnotic phenomena are more frequent and
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more marked in women than in men; the lower
nervous centres in women are more rebellious to
control than those of men, and more readily
brought into action.

METEOROLOGIO SENSIBILITY.

This is not, strictly speaking, a form of sensi-
bility at all, and it has no connection with any of
the sense-organs. It is really a form of what we
shall later on be concerned with as “ aflectability,”
and is therefore allied to emotional states. It may
perhaps be fairly considered among hypnotic
phenomena. _

Atmospheric changes are announced, some time
in advance, by modifications of the electric, bar-
ometric, thermic, ha/%rometric, and possibly mag-
netic conditions, an ty a number of other physical
changes, to which, for the most part, civilised
people have become insensitive.

Animals, however, of all kinds—sheep, pigs,
fish, ducks, grouse, etc.—can perceive these
changes, and understand what they foretell. It
has indeed been said by an acute observer of animal
life that “ there are few animals which do not afford
timely and sure prognostications of changes in the
weather.”! )

In man, although the meteorologie sense, as
Beaunis calls it, is not universal, it is by no means
uncommon to find individuals who are very sensi-
tive to the approach of atmospheric disturbances,
more especially to storms. This sensibility may
be exhibited by varying phenomena—heaviness of
the head, generat discomfort, a sense of oppression,
vague pains, etc. Thus a snowstorm may be
invariably preceded by gastric disturbances,
nervous Irritability, mental and generat depression
a day or two in advance; and rheumatic subjects

1 St. John, Wild S-ports of the Highlands, chap. xxxiii.
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often experience pains in their bones with bar-
ometric certainty. Beaunis states (as also Gavarret
had previously stated) that such sensibility is more
common in women and in children, and anyone
whose attention has been called to this point will
probably have observed the greater freguency of
meteorologie sensibility in women. The best sub-
jects are of nervous or neurotic temperament.
Kurella, again, notes that a condition of depression
in anti-cyclonic weather before the arrival of a
storm is six times more common in females than in
males, and in adult men he has not observed it at
all; he finds a liability to such conditions especially
common in telephone_girls.!

Meteorologie sensibility has been carefulty
studied in America by Professor E. G. Dexter on
the basis of a large amount of data obtained from
schools, police and prison records, etc.2 He finds
that such sensibility is in many respects more
marked in children than in adults, and that among
children at school boys seem to be more susceptible
than girls; this was indicated both by the actual
curves of data, so far at least as heat, cold, and
wind are concerned, and by the opinions of the
teachers. It is suggested that this may be due to
the fact that the boys are often under less disciplin-
ary control than the girls, and one teacher remarks
that the girls are greater adepts both at restrainin
and at concealing their impulses to mischief.
Among adults, however, the same tendency is not
seen. Dexter found that wherever there was any
elear sexual distinction it was in the direction of a
greater meteorological sensibility on the part of
the women. This accorded with the experience of
several principals of schools accustomed to deal

1 Elektrische Gesundheitsstorungen am Tele-phon, 1905.
’ Dexter, Conduct and the Weather, M_ono%raph Supﬁle-
ment, Psych. Pev., No. 10, 1899; ib., Poi>. Sci. Monthly,
April 1902. See also Urguhart in Jour. Ment. Sci., April

1907, pp. 269, 306.
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with teachers of both sexes. The sexual distinction
was very marked in regard to the New York police
records for assault. The hot weather increases the
pugnacity of women to a very much greater extent
than that of men. Starting at the lower tempera-
ture with a deficiency much greater than that for
males, the curve indicates a somewhat gradual
increase to an excess of 100 per cent., or double the
expected number, for the temperature groups 80°
to 85°, at which point it makes a drop to 33 per
cent, (due to the exhausting and devitalising
influence of great heat). The curve for males
shows neither extreme so far from the expected
result, nor is the drop at the end so marked!

Sensibility to the influence of seasonal changes
Is shown in marked manner by the prevalence of
insanity and suicide during the spring and summer
months.l Suicide by no means necessarily implies
insanity; it involves, however, a similar condition
of mental instability, and it is largely subject to the
same cosmic laws.

Morselli, in his monograph on Suicide, notes in
women the guicker development of suicidal ten-
dency during the summer season or the first warmth
of spring. “ The greater proportion of suicides
among women,” he remarks, “ Is manifest, whether
during the whole season (Italy, Prussia, and
Saxony) or in the warmest months of June (France)
or July (Bavaria). In Italy and Saxony Is to be
noted the same prevalence of suicides among women
in the months of April and May, while the propor-
tion offered by women in certain warm months
(as July in Bavaria) largely exceeds the highest
monthly average of men.” Turning to the gues-
tion, “ What I1s the monthly average of suicides
through mental disease in the two sexes? ” Morselli

! Durkheim in his sociological study, Le Suicide, 1897,
ch. iii-, regards these seasonal Phenomen_a as really social,
and due to the greater length of the day in summer.
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found from the data he collected that * among
women violent deaths through madness are propor-
tionately more numerous in those months which,
by reason of their average temperatur?_, operate
fatally—that is, in April, when the first heat,
though not intense, is felt exceedingly by the
cerebral organism not yet accustomed to it, and
in July, when the average monthly temperature
reaches the maximum of the year.”

It must be added that some slight examination of
the suicide rates that | have been able to make,
con5|der|nghthem not by month but by season, do
not altogether confirm Morselli’s conclusions. In
Saxony, for_examgle, during the years 1876-79, |
find that while 28.5 of the total mate suicides took
place in the spring, only 26.1 of the female suicides
were committed during that season. And if we
group together the Teutonic and Scandinavian
countries—Prussia (1869-72), Saxony (1876-79),
Denmark (1874-78), Norway (1866-70), Sweden
(1833-51)—it will be found that out of a total of
18,836 mate suicides 28.3 per cent, occurred in
spring, and out of a total of 4815 female suicides
28.2 occurred in spring; while 30.3 per cent, of the
mate suicides and 29.3 per cent, of the female
suicides were committed in summer; 22.5 per cent,
mate suicides and 23.6 per cent, female suicides were
committed in autumn, and precisely the same per-
centage of 18.9 mate and female suicides took place
during the winter. This shows no marked sexual
difference, and the preponderance of women in the
autumn is almost exactly balanced by the prepon-
derance of men in the summer. Morselli’s con-
clusions cannot be accepted unreservedly without
further investigation.

As to the varying incidence of insanity, month
by month, in the two sexes, | do not possess much
evidence. So far as | am aware, the guestion of
any sexual difference in this respect has not been
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raised. Figures of 2669 admissions to asylums in
France, supplied by Parchappe to Bucknill and
Tuke,! seemed to show, that men were more affected
by season than women. The result is different,
however, if we turn to the very much larger figures
(nearly 40,000) supplied by Scotch asylums during
eighteen years.? Per 1000 men during the years
1865-74 the excess of admissions during the spring
and summer over the autumn and winter was 54,
and during the years 1880-87 it was 58. For
women during the first period the excess in spring
and summer over autumn and winter was 66, and
during the second period, 76. During the three
spring months the proportion of mate insane ad-
mitted was 27.1 per Cent., that of females 27.5 per
cent.  Or, expressed in another way, while in
the months of January during these years the
admissions of men and women were nearly egual,
being 1493 men to 1481 women, in May there
were 1669 men admitted to 1952 women, being
a large excess of women. The greater sensitive-
ness of women to this seasonal influence is there-
fore in Scotland fairly constant and well marked.
In New York Dexter has lately found that the
yearly curve of the incidence of insanity is more
marked in females (thou?h his numbers are hardly
sufficiently large); a chief climax in May and minor
climaxes in March and September were all more
marked in the females.

Daily observations of the pulse-rate, temperature, etc., all
furnish a fruitful field for the investigation of the various
monthly, yearly, and other _PhysioIoPi_cal rhythms, which
has at™ present been very little exploited. {i may refer,

1 Manuat of Psychological Medicine, 1858, p. 249.

’ Peforts of Board of Commissioners in Lunacy, Scot-
land, i7th Report, p. 26, and 3ist Report, p. 28. Quoted,
with many observations on the phtysmloglcal influence of
season, m_LeffmgwelFs Influence of Seasons uf>on Conduct
(Social Science Series), 1892, pp. 101, 157.



378 MAN AND WOMAN.

however, to the interesting observations of Mr. F. H.
Perry-Coste, “ The Rhythm of the Pulse,” University
Mag., Feb. 1898; cf. Havelock Ellis, *“ Sexual Period-
icity,” Studies in the Psychology of Sex, vol. i.)

There is also an interesting connection between meteoro-
logie sensibility and seasonal influences on the rate of
bodily growth. The investigations of Wretlind in Sweden,
and of Wahl and especially Malling-Hansen in Denmark,
have shown that season exerrises a very marked influence
on the rate of growth of children. It is not yet quite elear
to what extent this seasonal influence is connected with
the influence of holidays, but there is no doubt that it is
very largely a genuine and regular physiological phenom-
enon. Malling-Hansen has shown that from the point
of view of body-growth there are three seasons in a child’s
year—(1) from the end of Noyember or beginning of
December until the end of March or beginning of April;
during the whole of this period, deyelopment, both as
regards height and weight, is at a low ebb; (2) from
March-April until July-August, during this period there is
great deyelopment in height but no increase in weight,
even some loss; (3) from July-August to Noyember-
December; this is the period of growth in weight, the
daily increase is at this time three times as great as during
the winter, but increase in height is at a minimum.

There are slight independent oscillations in growth,
chiefly depending on changes in temperature; thus Malling-
Hansen shows that even an eleyated temperature lasting
only a few days will produce an increase in growth. It is
of great interest to observe that the period of1 physical
quiescence corresponds almost precisely with the period of
emotional quiescence, as shown by the comparative infre-
quency of iInsanity, suicide, murder, and offences against
chastity. 1 have not seen Malling-Hansen’s original
memoir, and cannot say whether his figures show any
marked sexual differences.

PSYCHASTHENIA, NEURASTHENIA, AND HYSTERIA.

Psychasthenia, neurasthenia, and especially
hysteria are probably the typical nervous disorders
of women. Our attention is called to them here
because in their main outlines they exhibit points
of resemblance with the other groups of phenom-
ena considered_in this chapter. _

Psychasthenia and neurasthenia, as it is now
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enerally called—accordingly as it chiefly affects

the brain or the spinat system—is not a modern
complaint. It is at least as old as Hippocrates,
the Father of Medicine, although it was not until
the last centuré that—owing chiefly to Beard in
America and Bouchut and Janet! in France—it
was fully described. Even now, however, neuras-
thenia is onIK a large collection of vague nervous
symptoms which not all authorities can reekon as
a definite disorder. It is of some interest from our
present point of view how the phenomena are
classified and what they are called, for there is no
generat agreement that under every name they are
more common in women. In the experience of
some authorities as many as fourteen out of every
fifteen cases of neurasthenia are women, though this
is no doubt an excessive proportion. The symp-
toms are, generally speaking, a weakness of the
nervous system—including both brain and spinat
cord—due partly to insufficient or inappropriate
nutrition and partly to faulty development, show-
ing itself by a tendency to over-action and irrita-
bility of the nervous system, morbid sensibility,
and mental anxiety. It may present all degrees of
intensity, and although it is not a definite organie
disease, the neurasthenic condition is the soil on
which organie nervous diseases may grow.

Although in neurasthenia there is really deficient nervous
power, there appears, in accordance with a well-recognised
law of nerve-stimulation, to be an increase of nervous
energy. This is because there is a decrease of nerve-resis-
tance, and the nervous system responds too readily and too
emphaticatly to a slight degree of stimulation. This ex-
aggerated excitability, which is characteristic of neuras-
thenia, is therefore closely associated with that loss of
complete control which we have found to be an essential
element in all hypnotic phenomena, and with that

1 Psychasthenia was named and elaborately studied by
Raymond and Janet.
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affectability which we shall have to consider in a later
chapter.

Cerebral irritation is often shown by all sorts of morbid
dreads which may find a kind of basis in the abnormal
sensations. Thus we may have agoraphobia or the fear
of open spaces, claustrophobia or the fear of enclosed spaces,
anthropophobia or the fear of being with others, rupophobia
or the fear of being dirty, nyctophobia or the fear of night,
and a vast number of other fears to which it is not worth
while to give names. (A vivid literary picture of such
morbid obsession is to be found in a chapter of Borrow’s
Lavengro; it is undoubtedly taken from life.) Obsessions
are much more common in women; Pitres and Rdgis
found 154 cases in women to 96 in men (* Obsessions et
iddes fixes,” Ccmptes-rendus du XII. Congres Int. de Med.,
Moscow, 1897, vol. iv., part i., p. 45; these ideas have been
studied in women with very great care by' Janet). In the
simplest and most elementary form these fears may be
called natural; in their most pronounced form, and carried
beyond all control of reason, they belong to the domain of
insanity; in neurasthenia we have them in an intermediate
stage.

Neurasthenia is a generat condition of agitation
of the nervous system, and it is not surprising that
we find it with especial freguency in both men and
women who overstrain their brains, in artists and
writers and those who are over-strenuous in social
movements. Hysteria, which is one of the chief of
the more definite diseases to which neurasthenia
may lead, has no necessary connection of this kind
with mental tension. It occurs with much greater
freguency among those whose nervous activities
are unemployed. _

Although one of the gr.eatest of the old English
physicians, Sydenham, laid our knowledge of hys-
teria on a sound and scientific basis, the word has
too often been used in a loose and inaccurate sense,
or even as a mere term of abuse, and it is only
within recent years that it has been somewhat more
rigidly defined and its nature more precisely in-
eestigated in detail. This advance is very largely
owing to the initiative of Charcot and to the brilli-
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ant and painstaking students of nervous disease
who grew up around him at the Salpetriére. The
most original and notable study of hysteria in
recent years has been by Freud, a pupil of Char-
cot’'s, whose much discussed psycho-analytic in-
vestigations of hysteria have been of a singularly
elaborate and penetrating nature.!

Hysteria is a disease which affects the whole
nervous system, and more especially the brain; it
is, as Charcot taught and is now usually agreed,
essentially a psychic disease. Response to sug-
gestion is a fundamental normal character of all
nervous tissue. Even among bees it is said that
when a band of brigand bees enter a strange hive
to despoil it of honey, the owners of the hive are
themselves sometimes so carried away by the con-
ta%lon of rapine that they will even go over to the
robbers’ side and assist in destroying the result
of their own labours. The same irrational sugges-
tibility is found among healthy human beings, at
all erents in an incipient state. An English prison
matron confessed that sometimes when she heard
the women under her care ““break out” (as it is
called) and commence smashing and destroying
ererything they could get hotd of, it was as much
as she could do to restrain herself from joining in;
and many persons have experienced a similar im-
pulse. In hysteria this tendency is so heightened
that it becomes irresistible, and may be aroused by
the faintest suggestion from without, and also from
within.  Thus there is what Huchard, who belongs

I For a summary of Charcot’s view of liysteria, see Gilles
de la Tourette,” Traite cliniqgue et theraf>eutique de
VHysterie, d'af>res Penseignement de la Salpetriere, Paris,
i8qi. For a more modern discussion see Janet, IdEtat
Mental des Hysterigues. For Freud’s doctrine, see Breuer
and Freud, Studian iiber Hysterie, Freud, Zur Neurosen-
lehre, 2 series, in part translated by Brill, as Selected Pafters ;
also a summary of Freud’s position as regards hysteria in
Havelock Ellis, Studies in the Psychology of Sex, voj. i,
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to a somewhat older school, calls morat ataKy.l
And Fere, in alltision to this almost uncontrollable
response to stimuli, has called the hysterical sub-
ject “ the frog of psychology.” In hysteria, how-
ever, there is much more than an undue reaction
to stimuli; reaction is, indeed, in some respects,
abnormally defective.d There is a narrowing of
consciousness, a narrowing which, on the sensory
side, may be precisely measured, and is marked
not only by anaesthesia but by amnesia and
aboulia. There is also, probably, as Freud has
especially insisted, an increase of unconscious
psychic activity, by a process of suppression, at
the expense of conscious activity.

Conolly Norman (who considers that ““ weakness, with
irritability, is the fundamental note of the hysterical charac-
ter ) has the following observations on “ hysterical mania,”
a form of insanity which is combined with hysteria :—* The
sufferer from hysterical mania is exceedingly emotional.
The pain of melancholia is unknown, the appearance of
depression is very shallow. A trifling and passing de-
pressive emotion is responded to by instant tears, perhaps
with loud outcry, and by a great display of grief, but the
feeling is quite temporary. There is a certain hyper-
aesthesia showing itself by a too quick response to every
emotional irritation, without any ﬁermanent substratum of
painful feeling. In a similar way there is a sharp irritability
of temper without the constant state of anger which will
sometimes occur in other forms of mania. The entire emo-
tional state is unstable in the extreme, and the expression
of emotion bears a peculiar whimsical and uncertain
character, such as is also seen in the entire conduct of the
patient. Impulse is very apt to be translated into action
with alarming rapidity. Impulse and whim sometimes rise
almost to the dignity of ruling motives in a mind incapable
of forming any fixed resolution.” (Art. “ Mania, Hysteri-
cal,” in Diet, of Psych. Med.)

This mental mobility, emotional facility, and uncon-
trollable response to stimuli have frequently led to charges

1 Huchard, * Caractere, mceurs, etat mental des Hys-
teriques,” Arch. de Neurologie, 1882, p. 187. )

2 Sollier, in an elaborate work on hysteria, interestingly
regards it as a state of incomplete sleep.
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of wanton deception and stimulation against the hysterical.
Such charges are quite unfounded. *“ The real deceiver,"
as Gilles de la Tourette well remarks (Traité clinigue, etc.,
p. 527), “is an active and reasoning being; the hysterical,
when they deceive, are not oonscious of the deception; they
are passive beings, photographic plates which register and
show farth their impressions as they have received them,
sometimes amplified, indeed, but always with the good
faith of unconsciousness.”

Clouston has defined hysteria as “ th