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PREFAGE.

T T

(#Y HE author of this work offers no apology for pre-
<% senting it to the reading public, since the wide prev-
alence of the evils which it exposes is sufficient war-
rant for its publication. The subjects with which it deals
are of vital consequence to the human race; and it is of
the utmost importance that every effort should be made
to dispel the gross ignorance which almost universally
prevails, by the wide diffusion, in a proper manner, of in-
formation of the character contained in this volume.

This book has been written, not for the young only, nor
for any single class of persons, but for all who are capable
of understanding and appreciating it. The prime object
of its ’preparatinn has been to call attention to the great
prevalence of sexual excesses of all kinds, and the heinous
crimes resulting from some forms of sexual transgression,
and to point out the terrible results which inevitably fol-
low the violation of sexual law.

In order to make more clear and comprehensible the
teachings of nature respecting the laws regulating the sex-
ual function, and the evils resulting from their violation, it
has seemed necessary to preface the practical part of the
subject by a concise description of the anatomy and phys-
iology of reproduction. In this portion of the work, es-
pecial pains has been taken to avoid anything like indeli-
cacy of expression, yet it has not been deemed advisable
to sacrifice perspicuity of ideas to any prudish notions of
modesty. It is hoped that the reader will bear in mind
that the language of science is always chaste in itself, and

[¥]



vi PREFAUE.

that it is only through a corrupt imagination that it be-
comes invested with impurity. The author has constantly
endeavored to impart information in the most straight-
forward, simple, and concise manner.

The work should be judiciously circulated, and to secure
this the publishers will take care to place it in the hands
of agents competent to introduce it with discretion ; yet
it may be read without injury by any one who is suffi-
ciently mature to understand it. Great care has been
taken to exclude from its pages those accounts of the hab-
its of vicious persons, and descriptions of the mechanical
accessories of vice, with which many works upon sexual
subjects abound.

The first editions of the work were issued with no little
anxiety on the part of both author and publishers as to
how it would be received by the reading public. It was
anticipated that no little adverse criticism, and perhaps
severe condemnation, would be pronounced by many
whose education and general mode of thought had not
been such as to prepare them to appreciate it ; but it was
hoped that persons of more thoughtful and unbiased minds
would receive the work kindly, and would readily co-
operate with the publishers in its circulation. This antic-
ipation has been more than realized. Wherever the book
has been introduced, it has met with a warm reception ;
and of the many thousand persons into whose hands the
work has been placed, hundreds have gratefully acknowl-
edged the benefit which they have received from its peru-
sal, and it is hoped that a large proportion have been
greatly benefited.

The cordial reception which the work has met from the
press everywhere, has undoubtedly contributed in a great
measure to its popularity. The demand for the work has
exhausted numerous editions in rapid succession, and has
seemed to require its preparation in the greatly enlarged
and in every way improved form in which it now appears,
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The addition of two whole chapters for the purpose of
bringing the subject directly before the minds of boys and
girls in a proper manner, adds greatly to the interest and
value of the work, as there seemed to be a slight deficiency
in this particular in the former editions.

J. H. K.

Barrie Creex, Micu., |

October, 1570
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@\ INCE the preceding paragraphs were written, nearly
3} one hundred thousand copies of this work have been
* placed in the hands of interested readers in various
parts of the United States. One large edition has followed
another with such rapidity that the copper plates from
which it was printed have become considerably worn, and
for some time both author and publisher have been anxious
to put the work in a more satisfactory form. Within the
last few months, the author has been enabled to carefully
revise the book, and make it ready for the new edition.
All who have been previously acquainted with the work,
will recognize a very great improvement over previous
editions. The book has been entirely reset in beautiful,
clear, and legible type; the page has been increased irn
size ; the somewhat antiquated border has been dispensed
with ; many portions have been rewritten, and a large
amount of new matter added, including not only additions
to nearly every subject treated, but several entirely new
chapters, which it is believed will greatly enhance the value
of the work. :
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Both the author and the publisher desire to express to
the great reading public their sincere thanks for the gen-
erous support which has been accorded their efforts in behalf
of popular education upon a subject so universally ignored
and tabooed. The wall of prejudice, which in the early
years of the introduction of the work, threatened to pre-
sent a serious obstacle to its usefulness, has been gradually
broken down, and there is evidence among the more intel-
ligent class of people of an increasing sentiment favoring
the frank and open consideration of the subjects presented
in this work.

The author also desires to express his thanks, and his
feeling of deep obligation to the hundreds of clergymen,
physicians, philanthropists, and other noble-minded men
and women who have faithfully seconded his efforts to fore-
stall vice by tearing off the flimsy gauze of secrecy, under
which it has so long sought to hide its hideous deformities.
Tens of thousands of noble youth of both sexes have,
through the kindly and unselfish aid of enlightened cler-
gymen, physicians, and teachers, been reached, who oth-
erwise would have come to years of maturity with the
same ignorance of natural laws, and the same false con-
ceptions which have for ages been the most powerful allies
of vice and crime.

The work in its present form is presented to a discrim-
inating public with the sincere desire that its usefulness
may be still further increased, and that it may continue to
receive the encouragement and support so generously ac-

coraed in the past.
J. H: &

Barrie CrEEk, Micn,, |
Dec. 8, 1885, i
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e 1 .._}:E:q.h e

= O0KS almost without number have been written
% upon the subject treated in this work. Unfortu-
/ nately, most of these works are utterly unreliable,
being filled with gross misrepresentations and ex-
aggerations, and being designed as advertising mediums
for ignorant and unscrupulous charlatans, or worse than
worthless patent nostrums. To add to their power for
evil, many of them abound with pictorial illustrations
which are in no way conducive to virtue or morality,
but rather stimulate the animal propensities, and excite
lewd imaginations. Books of this character are usually
widely circulated ; and their pernicious influence is fully
as great as that of works of a more grossly obscene
character. In most of the few instances in which the
evident motive of the author or publisher is not of an
unworthy character, the manner of presenting the sub-
jeet is unfortunately such that it more frequently than
otherwise has a strong tendency in a direction exactly
the opposite of that intended and desired. The writer
of this work has endeavored to avoid the latter evil by
adopting a style of presentation quite different from that
generally pursued. Instead of restricting the reader’s at-
tention rigidly to the sexual function in man, his mind
is diverted by frequent references to corresponding func-
tions in lower animals and in the vegetable kingdom.
[21]




99 PLAIN FACTS FOR OLD AND YOUNG.

By this means, not only is additional information im-
parted, but the sexual function in man is divested of its
sensuality, It is viewed as a fact of natural history,
and is associated with the innocence of animal life and
the chaste loveliness of flowers. Thus the subject comes
to be regarded from a purely physiological standpoint,
and is liberated from that association with grossness
which is the active cause of sensuality.

There are so many well-meaning individuals who
object to the agitation of this subject in any manner
whatever, that it may be profitable to consider in this
connection some of the principal objections which are
urged against imparting information on sexual subjects,
especially against giving knowledge to the young.

Sexual matters improper to be spoken of to the young.

This objection is often raised, it being urged that
these matters are foo delicate to be even suggested to
children ; that they ought to be kept in total ignorance
of all sexual matters and relations. It is doubtless true
that children raised in a perfectly natural way would
have no sexual thoughts during the earlier years of life,
and it would be better if it might be so; but from facts
pointed out in succeeding portions of this work, it is
certain that at the present time, children nearly always
do have some ideas of sexual relations long before
puberty, and often at a very early age. It is thus ap-
parent that in speaking to children of gexual matters, in
a proper manner, a new subject is not Introduced to
them, but it is merely presenting to them in a true light
a subject of which they already have vague ideas; and
thus, by satisfying a natural curiosity, they are saved
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from supplying, by their imaginations, distorted images
and exaggerated conceptions, and from seeking to obtain
the desired information from evil sources whence they
would derive untold injury. :

What reason is there that the subject of the sexual
functions should be treated with such maudlin secrecy ?
Why should the function of generation be regarded as
something low and beastly, unfit to be spoken of by
decent people on decent occasions? We can conceive of
no answer except the worse than beastly use to which
the function has been so generally put by man. There
is nothing about the sexual organism which makes it less
pure than the lungs or the stomach. * Unto the pure all
things are pure,” may have been written especially for
our times, when there is such a vast amount of mock
modesty, when so much pretense of virtue covers such a
world of iniquity and vice. The young lady who goes
into a spasm of virtunous hysterics upon hearing the word
“leg,” is perhaps just the one who at home riots her
imagination in voluptuous French novels, if she commits
no grosser breach of chastity. The parents who are the
most opposed to judiciously imparting proper information
to the young, are often those who have themselves been
guilty of gross breaches of the laws of sexual hygiene.
In the minds of such persons, the sexual organs and
functions, and everything even remotely connected with
them, are associated only with ideas of lust and gross
sensuality. No wonder that they wish to keep such
topics in the dark. With such thoughts, they cannot
well bear the scrutiny of virtue.

Sexual subjects are not, of course, proper subjects
for conversation at all times, or at any time in a spirit of
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levity and flippancy. This subject should always be
handled with the greatest delicacy of expression. Gross
and vulgar forms of speech in relation to sexual subjects
should never be employed in presenting the subject to
the young, and the greatest care should be taken to
avoid rousing morbid curiosity or stimulating the pas-
sions. The object of imparting information is to allay
curiosity by gratifying it in a wholesome way, and thus
to prevent that precocious and morbid excitement of the
sexual nature which is the natural outgrowth of ignorance,
and is stimulated by those obscure hints and allusions
which come to the notice of children even at a very
early age.

Knowledge is dangerous.

Very true, knowledge is dangerous, but ignorance 1s
still more dangerous; or, rather, partial knowledge is
more dangerous than a more complete understanding of
facts. Children, young people, will not grow up in
innocent ignorance. If, in obedience to custom, they are
not encouraged to inquire of their parents about the
mysteries of life, they will seek to satisfy their curlosity
by appealing to older or better informed companions.
They will eagerly read any book which promises any
hint on the mysterious subject, and will embrace every
opportunity, proper or improper—and most likely to be
the latter—of obtaining the coveted information. Knowl-
edge obtained in this uncertain and irregular way must
of necessity be very unreliable. Many times—generally,
in fact—it is of a most corrupting character, and the
clandestine manner in which it is obtained is itself cor-
rupting and demoralizing. A child ought to be taught
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to expect all such information from its parents. and it
ought not to be disappointed.

Again, while it is true that knowledge is dangerous,
it is equally true that this dangerous knowledge will be
gained sometime, at any rate; and as it must come,
better let it be imparted by the parent, who ecan admin-
ister proper warnings and cautions along with it, than
by any other individual. Thus may the child be
shielded from injury to which he would otherwise be
certainly exposed.

Young people should be left fo find out these things for
themselves.

If human beings received much of their knowledge
through instinct, as animals do, this might be a proper
course ; but man gets his knowledge largely by instruc-
tion. Young people will get their first knowledge of
sexual matters mostly by instruction from some source.
How much better, then, as we have already shown,
to let them obtain this knowledge from the most
natural and most reliable source !

The following paragraph from Dr. Ware is to the
point :—

“But putting aside the question whether we ought
to hide this subject wholly from the young if we
could, the truth, it is to be feared, is that we cannot
if we would. Admitting it to be desirable, every man
of experience in life will pronounce it to be imprac-
ticable. If, then, we cannot prevent the minds of
children from being engaged in some way on this sub-
Ject, may it not be better to forestall evil impressions
by implanting good ones, or at least to mingle good ones
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with the evil as the nature of the case admits ? Let us
be at least as wise as the crafty enemy of man, and cast
in a little wheat with his tares; and among the most ef-
fectual methods of doing this is to impart to the young
just and religious views of the nature and purpose of the
relation which the Creator has established between the
two sexes.”

When shall Information be Given?—It is a matter
of some difficulty to decide the exact age at which in-
formation on sexual subjects should be given to the
young. It may be adopted as a safe rule, however,
that a certain amount of knowledge should be imparted
as soon as there is manifested a curiosity in this direc-
tion. If there is reason to believe that the mind of the
child is exercised in this direction, even though he may
have made no particular inquiries, information should
not be withheld.

How to Impart Proper Knowledge.—No little skill
may be displayed in introducing these subjects to the
mind of the young person in such a way as to avoid
rousing the passions and creating sexual excitement.
Perhaps the general plan followed in the first portion of
this work will be found a very pleasant and successful
method, if studied thoroughly, and well executed.

All information should not be given at once. First
obtain the child’s confidence, and assure him by candor
‘and unreserve that you will give him all needed infor-
mation; then, as he encounters difficulties, he will
resort for explanation where he knows he will receive
satisfaction. When the little one questions, answer
truthfully and carefully.

The following paragraph from the pen of an able
physician is wisely suggestive :—
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“When we are little boys and girls, our first in-
quiries about our wfhence are answered by the authorita-
tive dogma of the ‘silver spade ;’ we were dug up with
that implement. By degrees the fact comes forth.
The publie, however, remains for ages in the silver-spade
condition of mind with regard to the science of the fact;
and the doctors foster it by telling us that the whole
subject is a medical property. . . . There is nothing
wrong in the knowing; and though the passions might
be stimulated in the first moments by such information,
yet in the second instance they will be calmed by it;
and ceasing to be inflamed by the additional goad of
curiosity and imagination, they will cool down under the
hydropathic influence of science. Well-stated knowl-
edge never did contribute to human inflammation ; and
we much question whether the whole theory of the
silver spade be not a mistake ; and whether children
should not be told the truth from the first; that before
desire and imagination are born, the young mind may
receive in its cool innocency, a knowledge of the fut-
ure objects of power and faculties which are to be sub-
ject afterward to such strong excitement.”

Eminent Testimony.—The dangers of ignorance
upon sexual topics are very ably set forth in the follow-
ing article, which recently appeared in the British
Medical Journal, the leading medical periodical of the
age, having been called out by the exposures of the
Pall Mall Gazelte, elsewhere referred to in this vol-
ume :—

“Recent painful disclosures have, among other re-
sults, raised an important question, which, in the pres-
ent state of opinion, can be most readily discussed in
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the pages of a medical journal. We refer to the com-
plete ignorance regarding the sexual organs and the
sexual functions which is permitted, and, indeed, sedu-
lously fostered, by the ordinary education received by
boys and girls in this country. Not only does our
school system provide no information on these topiecs
which so vitally concern the happiness of every individ-
ual, but the slightest allusion to the subject is apt to
be rigorously prohibited, and perhaps branded as ob-
scenity. The result is, that there is a great deal of
ignorance on these questions, and a still greater amount
of half knowledge, which is more dangerous than either
total ignorance or the fullest information. We have the
authority of Sir James Paget for the statement that
some men grow up, and even marry, in complete sexunal
ignorance ; and that, while this is rare in the male sex,
it is extremely common among cultivated and refined
women.

“The decent veil which we conspire to throw over
everything concerned with the reproductive function,
serves, beyond doubt, some useful ends, and we trust
the English people will always be characterized by their
delicacy of thought and expression in this matter. But
we are convinced that this secrecy, this conspiracy of
silence, has gone too far, and that it is productive of
serious evils. We object, in the first place, to it as un-
natural. That our educational methods and social prae-
tice should permit men, or more frequently women, to
marry without knowing what marriage involves, is not
merely unnatural, but may be the cause of much matri-
monial unhappiness. Parents and school-masters act as
if innocence in such matters could last for life, and as if
knowledge were a crime.
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“ But a much more serious, because infinitely more
common, evil is the objectionable mode in which sexual
knowledge generally gets access to the mind. Instead
of being conveyed in some plain and matter-of-fact man-
ner, it is too often gained through the corrupting medium
of lewd jest or obscene print. At the most emotional
and plastic period of life, when new instincts are swelling
up and causing great mental disquietude, we withhold
from boys and girls the knowledge which nature is
instinctively trying to impart, and we leave them to
grope their way in darkness or to seek illomination from
some unhallowed source.

“Why do the young so often regara an obscene work
or print with such fearful but such irresistible curiosity ?
Not from mere depravity, as we often assume, but
because they are thus unconsciously seeking information
which they have a right to possess, and which we are
conscientiously bound to supply in some form which will
enlighten the reason, without inflaming the imagination
and exciting the passions. Sexual knowledge is not
wrong ; its tendency is not necessarily injurious; but
our mistaken methods of secrecy have undoubtedly the
most unfortunate effect of stimulating the imagination to
the highest point. We know the baleful fascination of
forbidden fruit, not because it is sweet or pleasant, but
simply because it is forbidden. This is a notable trait
in human nature; but in our attitude toward sexual
questions, we have disregarded it, or rather acted in
direct contravention of it. The sexual function is nat-
urally powerful; but we enormously increase its attrac-
tion for the young by labeling it as forbidden f{ruit.

“It is usually easier to indicate a disease than to
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apply a suitable remedy, but we shall not conclude with-
out venturing a few suggestions. First, let us glance at
what is suggested in the very few books which touch
upon the question. Many urge that parents should con-
vey knowledge upon these questions to their children at
the time of life when external signs and new sensations
indicate that the sexual instinet is beginning to awake.
But many, probably the majority of parents, are not
well fitted to undertake such a duty. Our language is
badly provided with the necessary terms, and the un-
trained parent, ignorant of the anatomical expression,
would find it hard to convey the necessary information
without incurring the suspicion and, in his own mind,
the reproach of indelicacy.

“Some advise that the family medical attendant
should act in Joco parentis in this matter; but we are
certain that such action would be highly disagreeable to
the members of the profession. One suggestion alone
seems to meet the case, but, fortunately, it meets it
most thoroughly. Elementary anatomy and physiology
should form an integral part of every education. We
might begin by teaching boys and girls the bones and
skeleton, the functions of the heart, stomach, ete.; and
then, when the suitable age arrives, the structure and
functions of the sexual organs might be taken as the
natural sequel of the previous portions of the course.
In this way, the necessary knowledge would enter the
mind naturally and simply, with no false shame on the
one hand, and no fillip to the imagination on the other.
We are confident that an immense reform would thus be
easily and quietly effected, and that much evil and
suffering would be averted. 'We should thus convey, in
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the most natural and unobjectional form, knowledge
which we have no right to withhold; and we should
remove the unwholesome fascination which our present
habit of secrecy imparts to sexual questions. Certain it
is that the stealthy approaches of vice are favored by
the existing system.

“It will often be found that there is a prevalent
opinion that sexual immorality is to celibates a physical
necessity, an attribute of manliness, and even a collateral
or prevalent condition of health. This degrading error
has been so vigorously denounced by the ablest of mod-
ern physiologists, that no one has any longer a pretext
for entertaining or promulgating it. It has been the
source of much evil, however; and wherever such an
opinion is met, it must be energetically denounced.

“There is an aspect of the question which cannot be
overlooked, especially as recent revelations have thrown
a lurid light upon it. It has been abundantly proved
that young girls are often entrapped to their ruin in the
most utter ignorance of sexual questions, and of the
physical significance of the act to which they are enticed.
This is surely a lamentable instance of propriety over-
reaching itself. Innocent ignorance is always attract-
ive; but if be the means of luring the innocent vietim to
her doom, it is surely more dangerous. Iow, then, is
the girl, approaching sexual maturity, to be made
acquainted with the solemn facts of creative act, and
guarded against associating them with the base impulses
of passion? We commend this difficult question to the
thoughtful consideration of our readers. In this respect,
also, the mothers and the teachers have a very solemn
duty ; and it is opportune to ask how, when, where, and
by whom it is best performed.”
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The experience of hundreds in the circulation of the
present work has proven beyond all chance for question
the truth of the foregoing remarks, and often in a most
striking manner. Scores of persons have written us, “1
would give all I possess in this world could I have had
a copy of ¢ Plain Facts’ placed in my hands when I was
a lad,” or, ©“ Words cannot express the gratitude I would
now feel had some kind friend imparted to me the valu-
able information which this book eontains ; it would have
saved me a life of wretchedness.”

We have had the satisfaction of knowing, in numerous
instances, that the virtue and happiness of whole families
have been secured by the timely warnings of danger
which parents have obtained from this work. We are
glad to be able to feel that it is now thoroughly demon-
strated that intelligent persons who have given this
subject thought, universally approve of the objects of
the work, and the manner of presenting the subject
adopted in it. Those who at first question the propriety
of discussing the subject so freely and thoroughly as is
here done, lose their prejudice entirely upon giving the
work a careful perusal. In numerous instances it has
occurred that those who were most decided in their de-
nunciations, have become the most zealous and eflicient
agents in its circulation, after becoming more fully
acquainted with it.




Sex in Living Forms.
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IFE, in its great diversity of forms, has ever been
: a subject of the deepest interest to rational beings.
Poets have sung of its joys and sorrows, its brill-
iant phantasies and harsh realifies. Philosophers
have spent their lives in vain attempts to solve ifs mys-
teries; and some have believed that life was nothing
more than a stupendous farce, a delusion of the senses.
Moralists have sought to impress men with the truth
that “life is real,” and teeming with grave responsibil-
ities. Physiologists have busied themselves in observ-
ing the phenomena of life, and learning therefrom its
laws. The subject is certainly an interesting one, and
none could be more worthy of the most careful attention.
Living Beings.—Man possesses life in common with
other beings almost infinite in number and variety. The
hugest beast that roams the forest or plows the main is
no more a living ereature than the smallest inseet or
microscopic animaleulum. The “ big tree” of California,
and the tiny blade of grass which waves at its foot, are
alike imbued with life. All nature teems with life. The
practiced eye detects multitudes of living forms at every
glance.
Microscopic Life.—The universe of life presents the
most marvelous manifestations of the infinite power and

wisdom of the Creator to be found in all his works. The
3 [33]
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student of biology sees life in myriad forms which are
unnoticed by the casual observer. The microscope re-
veals worlds of life that were unknown before the dis-
covery of this wonderful aid to human vision,—whole
tribes of living organisms, each of which, though insig-
nificant in size, possesses organs as perfect and as useful
to it, in 1ts sphere, as do animals of greater magnitude.

Under a powerful magnifying glass, a drop of water
from a stagnant pool is found to be peopled with curious
animated forms; slime from a damp rock, or a speck of
green scum from the surface of a pond, presents a
museum of living wonders. Through this instrument
the student of nature learns that life in its lowest form
is represented by a mere atom of living matter, an insig-
nificant speck of trembling jelly, transparent and struet-
ureless, having no organs of locomotion, yet able to move
in any direction ; no nerves or organs of sense, yet pos-
sessing a high degree of sensibility ; no mouth, teeth,
nor organs of digestion, yet capable of taking food,
growing, developing, producing other individuals like
itself, becoming aged, infirm, and dying,—such is the
life history of a living creature at the lower extreme of
the scale of animated being.

As we rise higher in the scale, we find similar little
atoms of life associated together in a single individual,
each doing its proper share of the work necessary to
maintain the life of the individual as a whole, yet
retaining, at the same time, its own individual life.

As we ascend to still higher forms, we find this asso-
ciation of minute living creatures resulting in the pro-
duction of forms of increasing complicity. As the
structure of the individual becomes more complex, and
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its functions more varied, the greater is the number of
separate, yet associated, organisms required to do the
work.

In man, at the very summit of the scale of animate
existence, we find the most delicate and wonderfully in-
tricate living mechanism of all. In him, as in lower, in-
termediate forms of life, the life of the individual is but
a summary of the lives of all the numberless minute
organisms of which his body is composed. The individ-
ual life is but the aggregate life of all the millions of
distinet individuals which are associated together in the
human organism.

Animals and Vegetables,—The first classification of
living creatures separates them into two great kingdoms,
animal and vegetable. Although it is very easy to
define the general characteristies of each of these classes,
it is impossible to fix upon any single peculiarity which
will be applicable to every case. Most vegetable
organisms remain stationary ; while some possess organs
of locomotion, and swim about in the wafer in a manner
much resembling the movements of certain animals.
Most vegetables obtain their nutriment from the earth
and the air, while animals subsist on living matter. A
few plants seem to take organic matter for food, some
even catching and killing small insects.

It is found impossible to draw the precise line be-
tween animals and vegetables, for the reason just men-
tioned. The two kingdoms blend so intimately that in
some cases it is impossible to tell whether a certain
microscopic speck of life is an animal or a vegetable.
But since these doubtful creatures are usually so minute
that several millions of them can exist in a single drop
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of water, it is seldom of practical importance whether
they are animal or vegetable, or sometimes one and
sometimes the other, as they have been supposed to be
by some biologists.

Protoplasm.—All living creatures are orgaiized be-
ings. Most possess a structure and an organism more
or less complicated ; but some of the lowest forms are
merely little masses of transparent, homogeneous jelly,
known as protoplasm. Some of the smallest of these
are so minute that one hundred millions of them could
occupy the space of a cube one-thousandth of an inch
on each side; yet each one runs its course of life as
regularly as man himself, performing its proper functions
even more perfectly, perhaps.

Life Force.—To every thinking mind the question
often recurs, What makes the fragrant flower so differ-
ent from the dead soil from which it grows? the trilling
bird so vastly superior to the inert atmosphere in which
it flies? What subtle power paints the rose, and tunes
the merry songster’s voice? To explain this mystery,
philosophers of olden time supposed the existence of a
certain peculiar force, which is called life, or vital force,
or vitality.

This supposition does nothing more than furnish a
name for a thing unknown, and the very existence of
which may fairly be doubted. In fact, any attempt to
find a place for such a force, to understand 1its origin, or
harmonize its existence with that of other well-known
forces, is unsuccessful; and the theory of a peculiar
vital force, a presiding entity, present in every living
thing, vanishes into thin air to give place to the more
rational view of the most advanced modern scientists,
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that vital force, so-called, is only a manifestation of the
ordinary forces of nature acting through a peculiar
arrangement of matter.

Life and Organization.—Life depends, not upon a
peculiar force, but upon a peculiar arrangement of mat-
ter, or organization. It is simply a peculiar manifesta-
tion of the force possessed by atoms exhibited through a
peculiar arrangement of atoms and molecules. This ar-
rangement is what is known as organization ; and bodies
which possess it are known as organized or living
bodies.

The term /ife may be understood as referring to the
phenomena which result from organization.

That life results from organization, not organization
from life, is more consonant with the accepted and
established facts of science than the contrary view.
We might adduce numerous facts and arguments in
support of this view of the nature of life, but will not
dwell longer upon the subject here, as we have consid-
ered it at some length elsewhere.

Life Force a Mystery.—That heat and mechanical
force are produced by the action of the so-called vital
force,is seen by observation. Through experimentation
by the aid of delicate instruments, it may be shown
that vital force is also convertible into electricity. In
certain classes of animals, as the electric eel and cer-
tain fishes, the amount of electricity generated is so great
that large animals may be paralyzed by the shock re-
celived when they come in contact with animals pos-
sessing this property. Certain other classes of the
animal kingdom, as the fire-fly, etc., possess the still
wore remarkable property of converting vital heat into
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light. The doctrine of the correlation of forces would
certainly lead to the supposition that the forces men-
tioned are likewise converted into vital action, and
the phenomena of animal nutrition also point strongly
in this direction.

How the common forces of nature are converted
into life force, or vital force, is a question we shall not
undertake to answer, except to say that it is through
organization. How vital force is converted into heat,
light, electricity, and magnetism, is a problem equally
difficult of solution. How gravitation acts upon mat-
ter; how one particle of matter acts upon another;
how light travels; how force is transmitted from one
object to another, as from a driving belt to the pulley
which is propelled by it,—these are all questions
which, though apparently easy and simple, are quite be-
yond the ability of the most profound scientist to an-
swer,

= >HHBEE <
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REPRODUCTION.

Nutrition and reproduction™ are the two great functions
of life, being common, not only to all animals, but to
both animals and plants, to all classes of living ereatures.
The object of the first is the development and mainte-
nance of individual existence; the second has for its
end the production of new individuals, or the preservation
of the race. Nufrition is a purely selfish process ; repro-
duction is purely unselfish in its object, though the
human species, unlike the lower animals, which, while
less intelligent, are far more true to nature, too often
pervert its functions to the most grossly selfish ends.

Reproduction Common to All Living Things.—As
before remarked, reproduction is a function common to
all animals and to all plants. Every organized being
has the power to reproduce itself, or to produce, or aid
in producing, other individuals like itself. It is by
means of this function that plants and animals increase
or multiply.

When we consider the great diversity of characters
illustrated in animal and vegetable life, and the infinite
variety of conditions and ecircumstances under which
organized creatures exist, it is not surprising that modes
of reproduction should also present great diversity, both
mn general character and in detail. We shall find it
interesting and instructive to consider some of the many
different modes of reproduction, or generation, observed
in different classes of living beings, previous to entering
upon the specific study of reproduction in man. Before

* “Bcience and the Bible,” by the author, pp. 86-46.
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doing this, however, let us give brief attention to a theo-
retical form of generation, which cannot be called repro-
duction, known as—

Spontaneous Generation.—By tnis term is meant
the supposed formation of living ereatures directly from
dead matter without the intervention of other living or-
ganisms. The theory is, in substance, an old one. The
anecients supposed that the frogs and other small reptiles
so abundant in the vicinity of slimy pools and stagnant
marshes, were generated spontaneously from the mud
and slime in which they lived. This theory was, of
course, abandoned when the natural history of reptiles
became known.

For several thousand years the belief was still held
that maggots found in decaying meat were produced
spontaneously ; but it was discovered, centuries ago,
that maggots are not formed if the flesh is protected
from flies, and hence must be the larvee of a species
of this insect. A relic of the ancient belief in spontaneous
generation is still found in the supposition that horse-hair
snakes, so-called, are really formed from the hairs of
horses. This belief is quite common, but science long
ago exposed its falsity. It is now known that the
horse-hair snake is a parasitic worm, which spends part
of its existence in the stomach of a certain species of
beetle. After beginning its independent existence, 1t
frequents moist places, such as stagnant pools by the
road-side, watering troughs, ete. When the water dries
up, the horse-hair snake becomes dry and apparently
lifeless, and shrivels up, so that it is not readily discov-
ered. A new rain moistens the little creature, and
brings it into active life again so suddenly that it seems
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like a new creation, or, according to the popular opinion,
appears to be converted from a dead hair into a living
snake.

Germs.— When the microscope was discovered, it
revealed a whole new world of infinitesimal beings,
known as germs, or bacferia, which were at first supposed
to be of spontaneous origin ; but careful scientific inves-
tigation has shown that even these mere specks of life
are not independent of parentage. M. Pasteur and,
more recently, Prof. Tyndall, with many other distin-
guished scientists, have demonstrated this fact beyond
all reasonable chance for question.

One fact which gave rise to the belief in the sponta-
neous origin of germs, is their remarkable vitality.
These microscopic specks of life have been known to
stand a temperature of ten degrees below zero, and con-
siderably above the boiling point of water. A sufficiently
high degree of heat, however, or long-continued boiling,
has been proven by M. Pasteur to be fatal to them, and
by this means the doctrine of spontaneous generation
was overthrown.

It is, then, an established law, that every living organ-
isim originates with some previously exvisting living being or
beings.

It may be queried, If it be true that life is but a
manifestation of the ordinary forces of matter,—which
are common to both dead and living matter,—being de-
pendent upon arrangement, then why may it not be that
dead matter may, through the action of molecular laws,
and without the intervention of any living existence,
assume those peculiar forms of arrangement necessary to
constitute life, as supposed by the advocates of the theory
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in question ? It is true that some who recognize the fact
that life is the result of organization, maintain the doctrine
of spontancous generation ; that is, the production of life
without any agency other than the recognized forces of
nature being brought about simply by a fortuitous com-
bination of atoms. Although this doctrine cannot be
said to be inconsistent with the theory of life presented,
yet it is by no means a legitimate or necessary result of
it; and observation proves its falsity.

Origin of Life.—The testimony of all nature, as
almost universally admitted by scientific men, is that
life originated through a creative act by the first great
Cause, who gave to certain bodies the requisite arrange-
ment or organization to enable them to perform certain
functions, and delegated to them the power to transmit
the same to other matter, and thus to perpetuate life.
The Creator alone has the power to originate life. Man,
with all his wisdom and attainments, cannot discover the
secret of organization. He may become familiar with
its phenomena, but he cannot unravel, further, the mys-
tery of life. The power of organizing is possessed only
by the lower class of living or organized bodies, those
known as vegetable organisms, or plants. A grain of
wheat, a kernel of corn, a potato, when placed under
favorable conditions, takes the inert, lifeless particles of
matter which lie about it in the earth and air, and organ-
izes them into living substances like itself.

To man and animals the Creator delegated the power
to form their own peculiar structures from the vitalized
tissues of plants. Thus, both animal and vegetable life
is preserved without the necessity of continued acts of
creative power, each plant and each animal possessing
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the power, not only to preserve its own life, but also to
aid, at least, in the perpetuation of the species. The
record of creation in Genesis harmonizes perfectly with
this view, it being represented that God formed (organ-
ized or arranged) man, animals, and vegetable produc-
tions from the earth.

Simplest Form of Generation.—Deep down beneath
the waters of the ocean, covering its bottom in certain
localities, is found a curious slime, which, under the
microscope, is seen to be composed of minute rounded
masses of gelatinous matter, or protoplasm. By watch-
ing these little bodies intently for a few minutes, the
observer will discover that each is a living creature,
capable of moving, growing, and assuming a variety of
ghapes. Continued observation will reveal the fact that
these little creatures multiply; and a more careful
scrutiny will enable him to see /how they increase. Each
divides into two equal parts so nearly alike that they
cannot be distinguished when apart. In this case, the
process of generation is simply the production of two
similar individuals from one.

Low Forms of Life.—A small quantity of slime
taken from the surface of a stone near the bottom of an
old well, or on the sea-side, when placed under the
microscope, will sometimes be found to contain large
numbers of small, round, living bodies. Careful watch-
ing will show that they also multiply by division; but
before the division occurs, two cells unite to form one by
a process called ecomjugation. Then, by the division of
this cell, instead of only two cells, a large number of
small cells are formed, each of which may be considered
as a bud formed upon the body of the parent cell, and
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then separated from it, to become by growth an individ-
ual like its parent, and, like if, to produce its kind. In
this case, we have new individuals formed by the union
of two individuals which are to all appearance entirely
similar in every particular.

Sex.—Rising higher in the scale of being, we find
that, with rare exceptions, reproduction is the result of
the union of two dissimilar elements. These elements
do not, in higher organisms, as in lower forms of life,
constitute the individuals, but are produced by them;
and being unlike, they are produced by special organs,
each adapted to the formation of one kind of element.
The two classes of organs usually exist in separate indi-
viduals, thus giving rise to distinctions of sex, an indi-
vidual possessing organs which form one kind of element
being called a male, and one possessing organs for the
formation of the other kind of element, a female. The
sexual differences between individuals of the same
species are not, however, confined to the sexual organs.
In most classes of plants and animals, other sexual
differences are very marked. In some of the lower
orders of animals, and in many species of plants, the
male and female individuals are so much unlike that for
a long time after they were well known, no sexual rela-
tion was discovered.

In some species of plants, as for example the pond
scums, there is apparently no distinction of sex; and
yet a union of two distinct individuals is necessary for
fecundation ; and there is reason to believe that these
two individuals, though apparently in no way dissimilar,
presenting under the microscope complete identity of
appearance, are really sexually distinct, one being male
and the other female.
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Hermaphrodism.—An individual possessing both
male and female organs of reproduction, is called an
hermaphrodite. Such a combination is very rare among
higher animals ; but it is by no means uncommon among
plants and the lower forms of animal life. The snail,
the oyster, the earth-worm, the barnacle, and the common
tape-worm are examples of true hermaphrodites. So-
called human hermaphrodites are usually individuals in
whom the sexual organs are abnormally developed, so
that they resemble those of the opposite sex, though
they really have but one sex, which can usually be
determined with certainty. Only a very few cases have
been observed in which both male and female organs
were present.

There is now living in Germany an individual who
bears the name of a woman; but learned physicians
have decided that the person is as much man as woman,
having the organs of both sexes. What is still more
curious, this person has the feelings of both sexes, having
loved first a man, and afterward a woman. There have
been observed, also, a very few instances of individuals
in whom the sexual organs of neither sex were present.
It thus appears that a person may be of both sexes, or
of no sex at all.

Sex in Plants.—To one unacquainted with the
mysteries of plant life and growth, the idea of attaching
sexuality to plants seems very extraordinary; but the
botanist recognizes the fact that the distinctions of sex
are as clearly maintained in the vegetable as in the
animal kingdom. The sexual organs of the higher orders
of plants are flowers. That part of the flower which
produces seeds, answers to the female; another part,
which is incapable of forming seeds, answers to the male.
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The fertile and the sterile flowers are sometimes pro-
duced on separate plants. Very frequently, they are
produced upon separate parts of the same plant, as in
the oak, walnut, and many other forest trees, and Indian
corn. In the latter plant, so familiar to every one, the
“tassel ” contains the male flowers, and the part known
as the “silk,” with the portion to which it is attached,—
which becomes the ear,—the female, or fertile flowers.
In a large number of species, the male and female organs
are combined in a single flower, making a true hermaph-
rodite.

Sex in Animals.—As previously remarked, individ-
uals of opposite sex usually differ much more than in the
character of their sexual organs. Among higher animals,
the male is usually larger, stronger, and of coarser
structure than the female. The same contrast is observed
in their mental characters. With lower animals, espe-
cially insects, the opposite is often observed. The
female spider is many times larger than the male, The
male ant is small in size when compared with the female.
Nevertheless, in all classes of animals, the difference in
the structure and the functions of the sexual organs is
the chief distinguishing characteristic. These differences
are not so great, however, as they might at first appear.
The male and female organs of reproduction in man and
other animals, which seem so dissimilar, when studied in
the light shed upon this subject by the science of
embryology, are found to be wonderfully alike in struet-
ure, differing far more in appearance than in reality, and
being little more than modifications of one general plan.
Every organ to be found in the one sex has an analogue
in the other which is complete in every particular, cor-
responding in function, in structure, and usually in
position.
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Other Sexual Differences.—In this country there is
between five and six inches difference in hight, and about
twenty pounds difference in weight, between the average
man and the average woman, the average man being
about five feet, eight inches in hight, and weighing one
hundred and forty-five pounds ; while the average woman
is five feet, two or two and one-half inches in hight, and
weighs one hundred and twenty-five pounds. The rela-
tion of the sexes in hight and weight varies in degree in
different countries, but is never changed. The average
hight and weight of American men and women is consid-
erably above that of the average human being.

Men and Women Differ in Form.—The differences
in form are so marked that it is possible for the skilled
. anatomist to determine the sex of a human being who
has been dead for ages, by an.examination of the skeleton
alone. In man,the shoulders are broad, the hips narrow,
and the limbs nearly straight with the body. In woman,
the shoulders are narrow and usually rounded, and set
farther back, the collar-bone being longer and less curved,
giving the chest greater prominence ; while the hips are
broad.

The consequence of these differences is that woman
is generally less graceful and naturally less skillful in
the use of the extremities than man, and hence less
fitted for athletic sports and feats requiring great dex-
terity. A girl throws a stone awkwardly, less from
want of practice than from a natural peculiarity of phys-
ical structure. A woman walks less gracefully than a
man, owing to the greater relative breadth of her hips,
requiring a motion of the body together with that of the
limbs. In consequence of this peculiarity, a woman is
less fitted for walking long distances.
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The Male and the Female Brain.—DBut there are
other important physical differences to which we must
call attention. Man possesses a larger brain than
woman, but she makes up the deficiency in size by
superior fineness in quality. The female brain differs
from the masculine organ of mentality in other particulars
co marked that one who has given the subject attention
can determine with perfect ease the probable sex of the
owner of almost any skull which might be presented to
him. This difference in the conformation of the skull is
undoubtedly due to a difference in mental character,
which, in turn, depends upon a difference in cerebral
development. Faculties which are generally largely
developed in one, are usually smaller in the other; and
the reverse,

There has been much discussion as to which sex
possesses the stronger brain. The fact that the brain
of the average woman weighs but forty-two ounces,
while that of the average man weighs forty-nine ounces,
has been stated as evidence that there is a corresponding
difference in mental capacity. Those who advocate this
theory seem to have lost sight of the fact that size alone
is by no means a measure of power. The elephant pos-
sesses a much larger brain than the largest human brain
ever weighed, and yet the intelligence of the elephant,
remarkable as it is for a beast, i1s infinitely inferior to
that of man. Quality as well as quantity must be taken
into consideration, and it must be shown that the phys-
ical organization of man is finer in quality than that of
woman, before the claim of superiority can be estab-
lished. It is certainly reasonable to suppose that the
female brain, as well as the female bones and musecles,
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is of a finer texture and more delicate organization, and
hence is possessed of greater intelligence than the male
brain of equal size.

But the most remarkable fact of all, and one which
seems to have escaped the attention of those who have
written upon this subject, is that the comparison of the
male and female brains has been made without regard
to the relative average sizes of male and female bodies.
The average man is larger than the average woman;
he has larger bones, larger muscles, and in all respects a
much larger development; while the average woman
possesses small bones and museles, though having a
larger proportion of adipose tissue. But the average
woman's brain, while smaller than that of the average
man, is really larger in proportion to her body.

Thus it appears that in an argument based upon
brain work nrrespective of quality, woman has the ad-
vantage ; and if it be granted that to this superior rela-
tive size of brain is added superior quality, the weight of
argument predominates in favor of superior mental capac-
ity in woman rather than in man.

From the author’s standpoint, however, all these
arguments are unnecessary. That the brain of the
average woman differs in quality from the bra inof the
average man, is a fact too patent to require argument
for its support. Each class of minds has its sphere, and
is in its sphere superior. Men are undoubtedly best
fitted for their sphere in life, and women for theirs;
and yet it is undoubtedly true that among women there
are to be found numerous exceptions, some seeming to
be adapted for muscular rather than feminine pursuits,

and others being vastly better fitted for some of the
4
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vocations in life which are monopolized by men to a
great extent, than are some men.

Vital Organs of Man and Woman.,—The anatomist
also observes an Interesting difference in the size of the
various vital organs. For example, while a woman
has a heart proportionally smaller than the same organ
in man, she has a larger liver. Thus, while less fitted
for severe physical exertion by less circulatory power,
she has superior excretory powers.

Woman Less Muscular, More Enduring.—This
peculiarity of structure is perfectly harmonious with the
fact which experience has established so often as to
make the matter no longer a question, that woman is
less fitted for severe muscular exertion than man, but
possesses in a superior degree the quality known as endur-
ance. With a less robust frame, a- more delicately or-
ganized constitution, she will endure for months what
would kill a robust man in as many weeks. More per-
fect elimination of the wastes of the body secures a
higher grade of vitality. On no other hypothesis could
we account for the marvelous endurance of the feminine
part of the civilized portion of the human race, ground
down under the heel of fashion for ages, “ stayed,” * cor-
seted,” “laced,” and thereby distorted and deformed in a
manner that would be fatal to almost any member of the
masculine sex,

A Pathological Difference.—Nearly all physiologists
mention another particular in which woman differs ma-
terially from man; viz.,, in naturally employing, in
respiration, chiefly the upper part of the lungs, while
man breathes chiefly with the lower part of the lungs.
For several years, we have carefully studied this ques-
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tion, and we have been unable to find any physiolog-
ical or anatomical reason sufficient to account for this
fact, if it be such.

Why a Woman does Not Breathe Like a Man.—
It is undoubtedly true that most women do breathe al-
most exclusively with the upper part of the chest; but
whether this is a nafural peculiarity, or an acquired,
unnatural, and depraved one, is a question which we are
decidedly inclined to answer in harmony with the latter
supposition, basing our conclusion on the following un-
deniable facts :—

1. In childhood, and until about the age of puberty,
respiration in the boy and the girl is exactly the
same.

2. Although thereis a change in the mode of respira-
tion in most females, usually soon after the period of
puberty, marked by increased intercostal respiration and
diminished abdominal or deep respiration, this change
can be accounted for on other than physiological grounds,

3. We believe the cause of this modification of res-
piration is the change in dress which is usually made
about that time. The young girl is now becoming a
woman, and must acquire the art of lacing, wearing a
corset, “stays,” and sundry other contrivances which
will aid in producing a “fine form,” by distorting and
distroying all natural grace and beauty in the “form
divine.”

4. We have met a number of ladies whose good fort-
une and good sense had delivered them from the dis-
torting influence of corset-wearing and tight-lacing, and
we have invariably observed that they are capable of
as deep respiration as men, and practice it naturally.
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We are thoroughly convinced that this so-called
physiological difference between man and woman is
really a pathological rather than a natural difference,
and is due to the evils of fashionable dress, which we
have exposed at some length in another work exclusively
devoted to that subject.* In short, we believe that the
only reason why women do not, under ordinary circum-
stances, breathe as do men, is simply because they cannot
breathe naturally.

The Reproductive Elements.—As has been pre-
viously observed, in all except the very lowest forms of
life, two elements are necessary to the production of a
new individual, or a reproduction of the species,—a male
element and a female element. The special organs by
means of which these elements are produced, brought
together, and developed into the new individual in a
more or less perfect state, are termed sexual organs. As
an introduction to the specific study of the sexual organs
in the human species, let us briefly consider the—

Sexual Organs of Plants.—Flowers are the sexual
organs of plants. Nothing is more interesting in the
natural world than the wonderful beauty, diversity, and
perfect adaptability to various conditions and functions,
which we see in the sexual parts of plants. An exceed-
ingly interesting line of study, which has occupied the at-
tention of many naturalists, is the wonderful perfection
displayed in the adaptability of the male and female parts
of plants to each other. Without burdening the reader
with unnecessary technicalities of detail, we will briefly
notice the principal parts of vegetable sexual organs as
illustrated in flowers.

# « FEvils of Fashionable Dress, and How to Dress Heathfully.”

e —
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Complete flowers are made up of four parts, two of
which, the sfamen and pistil, are essential, while the
other two, the calyx and corolla, are accessory.

The calyx is that part which surrounds the flower at
its outer and lower part. It varies greatly in form and
color, but is most frequently of a green or greenish

color.
Just within the calyx is the corolla, which usually

forms the most attractive, showy, and beautiful part of
the flower. The beautifully colored petals of the rose,
geranium, dahlia, and other similar flowers, form their
corollas.

Vegetable Husbands.—Within the cup formed by
the calyx and corollas are placed the stamens and pistils
of the flower, the first being the male organs proper, and
the second the female organs of the flower.

The stamen is composed of a stem, or filament, at
the summit of which are placed two little sacs, called
the anther, containing a fine, microscopic dust, the pollen,
which contains the male reproductive element of the
flower. This part of the plant corresponds to the male
organ of reproduction in animals. A stamen has been
called, not inaptly, a vegetable husband. Some flowers
have many stamens, or vegetable husbands, which re-
minds us of the custom in Thibet and some other East-
ern countries which allows a woman to have several
husbands.

Polygamous Flowers.—The great naturalist, Lin-
ngeus, whose name was immortalized by his careful study
and classification of organized life, made the number of
stamens possessed by various flowers the basis of a sys-
tematic classification,
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For example, a flower having but one stamen was
classed as monandria, which means, literally, one hus-
band ; one having two stamens was classified as diandria ;
flowers having a large number of male organs were
termed polyandria, or many husbands.

The Female Organs of Flowers,—The pistil occupies
the very center of the flower. It produces and contains
in a cell, the female element, termed the ovule. It is
surmounted by the style and the stigma.

A series of plants in which the sexual organs are not
visible to the eye are called eryplogamia, which means,
literally, hidden marriages.

As we proceed to study the anatomy of the human
sexunal apparatus, we shall be constantly struck with the
remarkable correspondence between animals and vegeta-
bles in the structure and functions of the sexual ap-
paratus.

Sexual Organs of Animals.—The male reproductive
element 1s called spermatozoon, or zoosperm. The female
element is called an ovum, literally, an egg.

The Spermatozoon,—The male reproductive element
of animals is formed by an organ called the festis, or
testicle, of which each male possesses two. They are
elastic, glandular bodies, and are formed within the
cavity of the abdomen, near the kidneys, but usually
pass out of the abdominal cavity, and descend to their
permanent position before birth. The opening in the
abdominal wall 1s usually completely closed i a short
time ; but occasionally it remains open, giving rise to
congenital hernia, an accident in which a loop of intes-
tine follows the testicle down into the serotum, either
completely or partially. In afew animals, as in the por-
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cupine, the opening is never fully closed, and the testis
remains in the cavity of the body most of the time,
passing out only at certain periods. We also occasion-
ally meet cases of human beings in which the testes have
never descended from their place in the abdominal cavity,
giving the individuals the appearance of eunuchs.

When the testicles are thus retained, they are
usually imperfectly developed, and consequently the
person is likely to be sterile. This is not always the
case, however, and hence it oceurs that men who appar-
ently have no testicles, become the fathers of children.

In the whale, the elephant, and the seal, the testicles
remain permanently within the abdominal cavity, though
in most animals they are supported outside the body in
a sac, as in man.

The left testicle is sometimes a little smaller than
the right, and commonly hangs a little lower. The
testicles are connected with the urinary passage by
means of two ducts, which terminate near the base of
the bladder.

Spermatozoa.—A single spermatozoon somewhat re-
sembles a tadpole in appearance, having, however, a
much longer tail in proportion to the size of the body.

Human spermatozoa are about ,; of an inch in
length. Those of reptiles are very much larger. One
of the remarkable features of these minute elements is
their peculiar movements. While alive, the filamentous
tail is in constant action in a manner strongly resembling
the movements of the caudal appendage of a tadpole.
This wonderful property led the earlier observers to be-
lieve that they were true animalcula. But they are
not to be regarded as such, though one can scarcely
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make himself believe otherwise while watching their
lively evolutions, and apparently volitionary movements
from one point to another.

Spermatozoa originate in the testis as cells, which
are filled with granules. After a time, each granule
acquires a long appendage, and then the cell has become
converted into a bundle of small zoosperms. Develop-
ment still continues, until finally the thin pellicle on the
outside of the bundle is ruptured, thus liberating the
spermatozoa, which speedily complete their full develop-
ment. The spermatozoon is pure protoplasm, which is
the basis of all life, and its power of spontaneous motion
is due to this fact.

In man, the formation of spermatozoa continues with
greater or less rapidity from puberty to old age, though
at the two extremes of existence they are imperfectly
developed. When not discharged from the body, they
are said to be absorbed. Some physiologists claim that
they are composed of a substance identical with nerve
tissue, and that by absorption they play a very impor-
tant part in the development and maintenance of the
nervous system.

It is asserted by good authorities that the reprodue-
tive element in man is not sufficiently developed to be
really fit for the reproduction of the species before the
age of twenty-four or twenty-five. After the age of
forty-five or fifty, this element deteriorates in quality,
and is again unfitted for vigorous procreation.

The fully developed zoosperms are suspended in a
transparent, gelatinous fluid, which, mingled with the
secretion of the prostate gland and other fluids which it
meets during its expulsion from the body, constitutes
the semen.
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The Ovum.— The female element of generation, the
ovum, is produced by an organ called the ovary, of which
there are two in each individual. In size and form, the
ovary closely resembles the testicle. Like the latter
organ, also, it is formed within the body early in the
process of development; but instead of passing outward
and downward, as does the testicle, it remains within
the abdominal cavity, suspended in place by ligaments.
It is connected with a duct, which receives the ovum as
it is discharged, and conveys it fo the uterus.

The human ovum varies in size from g5 to & of an
inch in diameter, and consists of a single cell.

Ovulation.—Ova are not formed in such large num-
bers as zoosperms. As a general rule, in the human
female, a single ovam is developed and discharged once
in about four weeks, during the period of sexual activity.
This view is disputed by some physiologists, who claim
that ovules are constantly being formed and thrown off,
not only during that period of a woman’s life during
which child-bearing occurs, but prior and subsequent to
the child-bearing period. The development of the
ovaries is symmetrical in all the higher classes of animals,
with the exception of birds, in whom the right ovary is
usually atrophied or undeveloped, allowing room for the
egg produced by this class of the animal kingdom.

Fecundation.—It is often asked, and the question
has elicited some discussion, Which is the principal repro-
ductive element, the zoosperm, or the ovum? The
ancients supposed the male element to be the essential
element, being simply nourished and developed by the
female ; but modern research in biological science does
not sustain this view. Probably neither one enjoys
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special pre-eminence ; for neither can undergo complete
development without the other. In very rare cases, the
ovum has been observed to undergo a certain amount of
development of itself; but a perfect individual can be
produced only by the union of the two kinds of elements,
—a process known as fecundation.

The fact that the spermatozoa are swallowed up and
lost in the ovule, would rather indicate that the sperma-
tozoa are inferior in physiological importance to the
ovule, and that their chief action is to stimulate the
ovule to active growth and complete development.

The instant the union between the ovum and sper-
matozoa occurs, the life of a new individual begins. All
the changes which result between that moment and the
birth of the individual, are those of development only.
Indeed, the same existence continues from the instant of
the union of the two elements, not only until birth, but
through growth, the attainment of maturity, the decline
of life, and even until death.

It is interesting to observe the different methods by
which fecundation is effected, in both plants and animals ;
for this is a process common to both.

Fecundation in Flowers.—The great naturalist, Lin-
negeus, was the first to explain the reproductive process
in plants. e tells us that “the flower forms the thea-
ter of their amours ; the calyx is to be considered as the
nuptial bed; the corolla constitutes the curtains; the
anthers are the testes; the pollen, the fecundating fluid ;
the stigma of the pistil, the external genital aperture;
the style, the vagina, or the conductor of the prolific
seed ; the ovary of the plant, the womb ; the reciprocal
action of the stamens on the pistil, the accessory process
of fecundation.”



SEX IN LIVING FORMS. 59

Thus marvelous is the analogy between the repro-
ductive organs and their functions in plants and animals.
Through this one vital process we may trace a close
relation between all the forms of life, from the humblest
plant, or even the mere specks of life which form the
green scum upon a stagnant pool, to man, the master-
piece of creation, the highest of all animate creatures.
In all the realm of nature there can be found no more
remarkable evidence of the infinite skill and wisdom of
the Creator of all things.

In many instances, the action of plants seems almost
to be prompted by intelligence. At the proper moment,
the corolla contracts in such a way as to bring the sta-
mens nearer to the stigma, or in contact with it, so as to
insure fecundation. In some aquatic plants, the flowers
elevate themselves above the surface of the water while
the process of fecundation is effected, submerging them-
selves again immediately afterward.

Other very curious changes occur in flowers of differ-
ent species during the reproductive act. The stigma is
observed to become moistened, and even to become dis-
tinctly odorous. Often, too, it becomes intensely con-
gested with the juices of the plant, and sometimes even
acquires an uncommon and most remarkable degree of
contractility. This is the case with the stigma of the
tulip and one variety of sensitive plant, and in these
plants it is observed to occur not only after the applica-
tion of the pollen to the stigma, but when excited by
any other means of stimulation. The flowers of some
plants, during and after fecundation, also show an in-
crease of heat, in some cases so marked as to be readily
detected with the thermometer. This is said to be es-
pecially the case with the arum of Italy.
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In some plants in which the pistil is longer than the
stamens, thus elevating the stigma above the anthers,
the female organ is often observed to bend over and
depress itself so as to come within reach of the anthers.

In most instances, the fecundation of flowers is chiefly
effected through a purely mechanical process, though in
these cases, also, we see a wonderful adaptation of parts
to conditions.

Natural Adaptatiuna.—’ﬁheu the male and female
parts of flowers are situated on different plants, as in the
case of the willow, the poplar, the melon vine, and many
other species, the pollen of the male flower is wafted by
the wind or a gentle breeze to the stigma of the female
flower, which will usually be found at no very great
distance, although fertilization may take place in this
way at very considerable distances. Bees, moths, and
many other species of insects, serve a very important
purpose in this work, transporting the fertilizing dust
upon their wings, antennse, sucking tubes, and feet.
Small birds, and even the humble snail, which would
scarcely be credifed with any useful function, are also
very serviceable in the same direction. The part per-
formed by insects in the reproductive process of many
plants is so great that they have been very poetically
termed “ the marriage priests of flowers.”

Nature provides for thorough fecundation in these
cases, by placing the plants which bear the male and the
female flowers near each other. This fact accounts for
the unproductiveness of certain varieties of strawberries
unless mixed with plants of some other variety, it being
well known to nursery-men that some varieties produce
the female parts of flowers almost exclusively.

- -

i
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Curious Modes of Fecundation in Animals.— The
modes by which fecundation is effected in animals are

gtill more various and wonderful than in plants. In
some of the lower animals, as in most fish and reptiles,
both elements are discharged from the bodies of the
parents before coming in contact, there being no contact
of the two individuals. In this class of animals the
process is almost wholly analogous to fecundation in
those plants in which the male and female flowers are on
different plants or on different parts of the same plant.
In the female fish, a larger number of ova are developed
at a certain season of the year, known as the spawning
season. Sometimes the number reaches many thousands.
At the same time, the testicles of the male fish, which
are contained within the abdominal cavity, become dis-
tended with developed zoosperms. When the female
seeks a place to deposit her eggs, the male closely
follows ; and as she drops them upon the gravelly bottom,
he discharges upon them the zoosperms, by which they
are fecundated. According to the testimony of an eye.
witness, the waters of the North Sea are in some places
turbid with the eggs of cod-fish during the spawning
season.

The process is analogous in some species of frogs.
When the female is about to deposit her eggs, the male
mounts upon her back, and rides about until the eggs are
all deposited, discharging upon them the fertilizing
spermatozoa as they are laid by the female.

The male frog is enabled to maintain its hold during
the long period occupied by the female in laying eggs,
by means of an extra development upon the first foe
of each fore-foot, which occurs at this period. At
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the end of the breeding season, these temporary thumbs,
being no longer needed, disappear.

In some species in which internal impregnation oe-
curs, there is no contact between the species, but by
some means not yet understood, the spermatozoa dis-
charged by the male find their way into the internal
passages of the female, where the ovules are impreg-
nated.

In serpents, fecundation occurs by mere contact of
the sexual organs. In snails, which have already
been mentioned as hermaphrodite animals, each indi-
vidual possessing in a perfectly developed state both
male and female organs, internal fecundation occurs after
a very curious fashion, thus described by the eminent
naturalist, Prof. T. R. Jones, F. R. S., of London :—

“The manner in which they copulate is not a little
curious, their union being accompanied by preparatory
blandishments of a very extraordinary kind, that to a
spectator would seem rather like a combat between
mortal foes than the tender advances of two lovers.
After sundry caresses between the two parties, dur-
ing which they exhibit an animation quite foreign to
them at other times, one of the snails unfolds from the
right side of its neck, where the generative orifice is
situated, a wide sacculus, which, by becoming everted,
displays a sharp dagger-like spiculum, or dart, attached
to its walls. Having bared this singular weapon, it en-
deavors, if possible, to strike it into some exposed part
of the body of its paramour, who, on the other hand,
uses every precaution to avoid the blow, by speedily re-
treating into its shell. But, at length, having received
the love-inspiring wound, the smitten snail prepares to
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retaliate, and in turn uses every effort to puncture its
assailant in a similar manner. The darts are generally
broken off in this encounter, and either fall to the
ground, or remain fixed in the wounds which they have
inflicted.  After these preparatory stimulations, the
snails proceed to more effective advances. The sac of
the dart is withdrawn into the body, and another sacculus
is by a like process protruded from the common genera-
tive aperture. Upon the last-named organ, two orifices
are seen, one of which leads to the female generative
system, while from the other a long and whip-like penis
is slowly unfolded, being gradually everted like the
finger of a glove, until it attains the length of an inch
or more. Then each of the two snails impregnates its
partner, and is itself impregnated at the same time.

In the oyster, another hermaphrodite, self-fecunda-
tion occurs. In the argonaut, a species of cuttle-fish,
fecundation 1s effected in a most extraordinary manner.
The male, which is smaller than the female, has upon
the left side of its body a little sac, in which grows a
coiled-up, worm-like arm covered with suckers. This
arm is really a sac, which communicates with the testes,
and contains spermatozoa. On reaching full develop-
ment, and becoming filled with spermatozoa, this eurious
arm detaches itself from the body of the argonaut, and
begins an independent life.  Floating through the water,
it by and by finds a female argonaut, with which it con-
nects itself, and impregnates it with the spermatozoa
transported from the male.

In the tape-worm, a parasitic creature which is
found in the human digestive canal, a very curious form
of fecundation has been noted. When liberated from
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the egg, it consists simply of a head with hooks, by
which it attaches itself to the mucous membrane of the
intestines. From the head grows out a body, which
shortly divides into segments, which gradually increase
in number and size. Each section contains hoth male
and female sexual organs, and is self-fecundating. After
a time, the older segments become detached, and lead in-
dependent lives, until all the ovules they contain have
been deposited. It has been established that more than
twenty thousand eggs are produced by a single worm.

In higher orders of animals, fecundation takes place
within the generative passages of the female by contact
between the male and female organs. To effect this,
there are necessitated certain accessory organs. the penis
in the male and the »agina in the female.

Nothing in all the range of nature is more remarka-
ble than the adaptation of the two varieties of sexual
organs in each species. This necessary provision is both
a powerful means of securing the perpetuation of the
species, and an almost impassible barrier against amal-
gamation,

The act of union, or sexual congress, is called coifus,
or copulafion. It is accompanied by a peculiar nervous
spasm, due to the excitement of special nerves prineipally
located in the penis in the male, and in the c/iforis and
vaging in the female. The nervous action referred to is
more exhausting to the system than any other to which
it is subject.

Union of the Ovum and Zoosperm.—The zoosperms
not only come in contact with the ovum, but penetrate
the thin membrane which incloses its contents, and
enter its interior, where they disappear, becoming united
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with its substance, In the ova of certain fishes, small
openings have been observed, through which the sperma-
tozoa find entrance. Whether such openings exist in
human ova, is an undecided question; but it is probable
that they do.

Curious Modes of Reproduction.—A peculiar kind
of reproduction is observed in a variety of polyp, a
curious animal which very much resembles a flower in
appearance. It attaches itself to some solid object, and
. then, as it grows, sends out little protuberances resem-
bling buds. Some of these separate and fall off, swim-
ming about as separate animals. These never become
like the parent polyp; but they lay eggs, which hatch,
and become stationary polypi like their grandparent,
and in their turn throw off buds to form swimming
polypi. In this case we have two kinds of generation
combined, alternating with each other.

Parthenogenesis.— Plant-lice afford a curious illus-
tration of a similar generation, known as parthenogenesis.
Males and females unite, and produce eges. The creat-
ures produced by the hatching of eggs are neither males
nor perfect females. They are imperfect females. They
are all alike, so that no sexual union occurs. Instead of
laying eggs, they produce live young like themselves,
which appear to be developed from internal buds similar
to the external buds of the polyp. After this method of
reproduction has continued for nine generations, a few
perfect individuals appear, and the first process is re-
peated. While this budding process has been going o,
the original insect has continued laying; and so great is
the rapidity of this form of reproduction that it has been
estimated that even at the end of the fifth generation, a

¥
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single insect may be the great great grandmother of
nearly six billion young ones.

The common honey-bee affords another illustration
like the last. A virgin queen sometimes lays eggs,
which always produce males, or drones. After union
with a male, she lays eggs in the royal cells, and these
become perfect females like herself. She also seems to
have the power to lay, at will, unfecundated eggs, from
which drones are produced.

An analogous mode of reproduction prevails among
certain species of worms, which multiply by simple
division of the body, one portion producing the head, and
the other the tail. The individudls thus produced have
no sex, and may be called neuters. They go on and on
reproducing in this way for several generations, until
finally a new individual is produced which is sexually
complete and reproduction by means of eggs is again
begun.

Human Beings are Developed Buds.—It has been
very aptly suggested by an eminent physiologist that the
ovum and zoosperm may be correctly considered as
internal buds. Thus it would appear that generation is
universally a process of budding. A child is but a com-
pound bud, an offshoot from its parents. This idea is
not a mere fancy, but has a scientific basis. As all the
exquisite details of the most beautiful flower are in
essence contained within the tiny bud which first makes
its appearance, so is the developed human being, the
full-grown man or woman, virtually contained within the
tiny cell called the ovum after it has been impregnated
or fecundated by the zoosperms. In short, men and
women are blossoms in a strictly scientific sense.

R . -
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The process of fecundation in hermaphrodite animals
is very peculiar. In some cases, as in the snail, the
union of two individuals is usually necessary, though
each possesses both kinds of organs. In other cases, as
in the tape-worm, the oyster, and numerous other
mollusks, a single individual has the power to fertilize
its own ova, thus being wholly independent. Human
hermaphrodites are usually so deformed that fecundation
is not effected, which is a fortunate safeguard against
the multiplication of such monstrosities.

Complemental Males.—One species of barnacle was
for some time quite a puzzle to the zoologist, as no male
of the species could be found, hence no means by which
the eggs produced by the egg-bearing, or female, animal
could be fecundated. Af last, Prof. Darwin discovered,
snugly hidden away in the corner of a little pocket in
the female, the male animal, so unlike the female that it
had never been suspected as having any relationship;
but it proved, on examination by dissection, to be a fully
developed male. In some varieties of this queer species,
the female has been observed carrying in this little
pocket two or three of these diminutive males.

Dewlupment_—ﬂfter the union of the two elements,
known as fecundation, or conception, if the conditions are
favorable, development occurs ; and the little germ is in
due process of time developed into an individual which
is an exact counterpart of its parents. During this de-
velopmental process, the embryonic being is variously
treated by different classes of animals.

Unprotected Deve]opment.—MDSi: fishes and reptiles
discharge their ova before fecundation, or soon after, and
pay no further attention to them. The fish deposits its
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eggs in a little hollow scooped out in the gratelly bed
of a stream, or sows them broadcast upon the waters.
The turtle buries its eggs in the sand, and leaves them
to be hatched by the sun. The ostrich disposes of her
eggs in the same way. Many other species of animals
pay no regard to the protection of the germs which are
destined, if placed under favorable conditions, to become
individuals like themselves.

Partial Protection of the Ovum,—There are some
exceptions, however, to this general rule among fishes
and reptiles. Even fishes manifest a degree of parental
solicitude in certain cases. The male of a species of
South American fish gathers up the eggs after fecunda-
tion has taken place, and carries them in his mouth until
they are hatched. Another male fish carries the eggs
of his mate in a little pouch upon the lower and pos-
terior part of his body.

Certain species of frogs carry their eggs wound about
their legs; others suspend them from the abdomen.
Another variety carries its young upon its back. Prof.
Wyman desecribes a “ swamp toad ™ which patiently takes
the eggs of his mate, one by one, and fastens them upon
her back, observing great regularity in arrangement.
These several devices are evidently for the purpose of
protecting, in some degree, the young individuals dur-
ing the helpless stage of their existence.

The eggs of sharks, which are few in number, are
each provided with a horny covering and four filament-
ous attachments resembling the tendrils of a grape-vine,
by which they become entangled among the sea-weeds,
and are thus protected.

The cuttle-fish covers its eggs between the folds of
its queerly shaped body.
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Some species of fish gather their eggs together in
masses, and surround them by a protective covering.
A species of worm carries a whole colony of little ones
upon its back. Even the star-fish protects its egegs
with its arms; and if they become scattered, gathers
them up.

Development in the Higher Animals and Man.—
Higher animals are less prolific, and their development
is a more complicated process; hence, their young
need greater protection; and for this reason, the ova,
instead of being discharged from the body of the female
after fecundation, are retained.

Curious examples of internal development sometimes
occur In animals which usually deposit eggs. Snakes
have been known to produce both eggs and living
young at the same time. At the annual meeting of
the American Society for the Advancement of Science,
at Detroit, Mich., in August, 1875, we had the pleas-
ure of examining a specimen, exhibited by Prof. Wilder,
of a chick which had undergone a considerable degree
of development within the ovary of the hen. It had
a head, a rudimentary brain, and internal viscera, but
no feathers nor limbs. It was, in fact, an egg hatched
before it had been laid. The anomaly excited much in-
terest at that time, and since, among biologists.

As we have seen that a suitable receptacle is some-
times provided outside of the body, so now a receptacle
is needed, and is provided in the interior of the body of
the female. This receptacle is called—

The Uterus.—This is a hollow, pear-shaped organ,
located in the median line, just behind the bladder,
between it and the rectum. It is supported in place
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by various ligaments, and by the juxtaposition of other
organs. Its larger end is directed upward, and com-
municates upon each side with a very narrow tube,
which is prolonged outward on either side until it
nearly touches the ovary of the same side. Its lower
and smaller end fills the internal extremity of the pas-
sage previously described as the vagina. When the ovam
is matured, it escapes from the ovary into the narrow
tube referred to, called the Fallopian fube, and passes
down into the cavity of the uterus. If fecundation
does not occur, it is expelled or absorhed after six to
twelve or fourteen days. If copulation occurs, how-
ever, zoosperms are brought into the cavity of the
uterus, and, coming in contact with the ovum, fecun-
date it. This is conception. When the natural process
is allowed to proceed, development occurs.

Gestation, or Pregnancy,—This is the term applied
to the process last referred to. We shall not at-
tempt to deseribe in detail this most wonderful and in-
tricate of all living processes; but will sketch only the
chief points, leaving the reader who would obtain a
more complete knowledge of the subject, to consult any
one of the numerous physiological and obstetrical works
which deal with it in a very exhaustive manner.

As soon as the ovum is impregnated by the male
element, it begins a process of symmetrical division.
The first division produces two cells out of the single
one which first existed. By the next division, four
segments are produced ; then eight, sixteen, ete. While
this process is going on, the ovum becomes adherent to
the internal wall of the uterus, and is soon enveloped
by its mucous membrane, which grows up about it and
incloses it.
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The Primitive Trace.—When the process of segmen-
tation has advanced to a certain point, the cells are ag-
gregated together in a compact layer at the surface.
Soon a straight line appears upon this layer, which is
called the primitive frace. This delicate line becomes
the basis for the spinal column ; and upon and about it
the whole individual is developed by an intricate process
of folding, dividing, and reduplication of the layer of
cells. One end of the line becomes the head, and the
other becomes the tail. Even man has a caudal
appendage at an early stage of his existence. After a
further lapse of time, little excrescences, buds, or
“pads” appear in the proper positions to represent the
arms and legs. After further development, the ends
gplit up into fingers and toes, and by the continued
development of the parts, perfeet arms and legs are
formed.

Curious Relation to Lower Animals,—It is a very
remarkable fact that in the lower animals we have
numerous examples in which the permanent condition of
the individual is the same as some one of the stages
through which man passes in the process of development.
The same author previously quoted makes the following
interesting statements :—

“The webbed feet of the seal and ornithorhynchus
typify the period when the hands and feet of the human
embryo are as yet only partly subdivided into fingers
and toes. Indeed, it is not uncommon for the ‘ web’ to
persist to some extent between the toes of adults; and
occasionally children are born with two or more fingers
or toes united to their tips.

“With the seal and the walrus, the limbs are pro
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truded but little beyond the wrist and ankle. With the
ordinary quadrupeds, the knee and elbow are visible.
The cats, the lemurs, and the monkeys form a series in
which the limbs are successively freed from the trunk,
and in the highest apes they are capable of nearly the
same movements as the human arm and leg, which, in
their development, passed through all these stages.”

Simplicity of Early Structures,—The first structures
formed are exceedingly simple in form. It is only by
slow degrees that the great complicity which eharacter-
1zes many organs is finally attained. For example, the
heart is at first only a straight tube. By enlargement
and the formation of longitudinal and transverse parti-
tions, the fully developed organ is finally produced.
The stomach and intestines are also at first but a simple
straight tube. The stomach and large intestine are
formed by dilatation; and by growth of the tube in
length while the ends are confined, the small intestines
are formed. The other internal organs are successively
developed by similar processes.

The Stages of Growth.—At first, insignificant m
size, a simple cell, the embryonic human being steadily
increases in size, gradually approximating more and
more closely to the human form, until, at the end of
about nine calendar months, or ten lunar months, the
new individual is prepared to enter the world, and begin
a more independent course of life. The following con-
densation of a summary quoted by Dr. Austin Flint, Jr.,
will give an idea of the size of the developing being at
different periods, and the rate of progress :—

At the end of the third week, the embryon is a little
less than one-fourth of an inch in length.
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At the end of the seventh week, it is three-fourths of
an inch long. The liver, lungs, and other internal organs
are partially formed.

At the eighth week, it i1s about one inch in length.
It begins to look some like a human being, but it is im-
possible to determine the sex.

At the third month, the embryon has attained the
length of from two to two and one-half inches. Its weight
is about one ounce. '

At the end of the fourth month, the embryon is
called a fetus. It is from four to five inches long, and
weighs five ounces.

At the fifth month, the fetus is nearly a foot long,
and weighs about half a pound.

At the sixth month, the average length of the fetus
is about thirteen inches, and its weight one and a half to
two pounds. If born, life could continue a few minutes.

At the seventh month, the fetus is from fourteen to
fifteen inches long, and weighs from two to three pounds.
It is now viable (may live if born).

At the eighth month, the length of the fetus is from
fifteen to sixteen inches, and its weight from three to
four pounds.

At the ninth month, the fetus is about seventeen
inches long, and weighs from five to six pounds.

At birth, the infant weighs a little more than seven
pounds, the usual range being from four to ten pounds,
though these limits are sometimes exceeded.

Duration of Gestation,—The length of time required
for the development of a human being is usually reckoned
as about forty weeks. A more precise statement places
it at about two hundred and seventy-eigcht days. This
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limit is often varied from. Cases have occurred in
which a much longer time has been required ; and num-
berless cases are recorded in which human beings have
been born several weeks before the expiration of the
usual time, as stated. There is some uncertainty re-
specting the exact length of the period of gestation,
which grows out of the difficulty of determining, in many
cases, the exact time when conception took place.

In the kangaroo, though the period required for de-
velopment is about the same as in the human female,
aterine gestation continues for only thirty-nine days.
At the end of this time, the infant kangaroo is transferred
to a pouch provided under the hinder part of the body
of the mother, which also-contains the mammary glands.
To the nipple of one of these the lips of the young ani-
mal become attached, and by a curious rhythmical ac-
tion of certain muscles, the paternal nourishment is reg-
alarly forced into the mouth of the little one. The
eminent Prof. Owen thus remarks concerning this remark-
able mode of caring for the young :—

“ Thus aided and protected by modifications of struet-
ure, both in the system of the mother and in its own,
designed with special reference to each others’ peculiar
condition, and affording, therefore, the most irrefragible
evidence of creative foresight, the feeble offspring con-
tinues to increase from sustenance derived exclusively
from the mother, for a period of about eight months.
The young kangaroo may then frequently be seen to pro-
trude its head from the mouth of the pouch, and to erop
the grass at the same time the mother is browsing.
Having thus acquired additional strength, it quits the
pouch, and hops at first with a feeble and vacillating
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gait, but continues to return to the pouch for occasional
shelter and supplies of food, until it has attained the
weight of ten pounds. After this, it will occasionally
insert its head for the purpose of sucking, notwithstand-
ing another fetus may have been deposited in the pouch ;
for the latter attaches itself to a different nipple from the
one which has previously been in use.”

Uterine Life.—The uterine life of the new individual
begins with the impregnation of the ovum, which occurs
the instant it is brought in contaet with the zoosperms
of the male. While in the uterus, the young life is sup-
ported wholly by the mother. She is obliged to provide
not only for her own sustenance, but for the maintenance
of her child. And she must not only eat for it, but
breathe for it as well, since it requires a constant and
adequate supply of oxygen before birth as much as
afterward.

How the Unborn Infant Breathes.—Oxygen and
nutriment are both supplied to it through the medium of
an organ called the placenfa, which is a spongy growth,
composed almost entirely of blood-vessels, and is devel-
oped upon the inner wall of the uterus, at the point
where the ovum attaches itself after fecundation. The
growing fetus is connected with this vascular organ by
means of a sort of cable, called the wmébilical cord. The
cord is almost entirely composed of blood-vessels, which
convey the blood of the fetus to the placenta, and return
it again. The fetal blood does not mix with that of the
mother, but receives oxygen and nourishment from it by
absorption through the thin walls which alone separate
it from the mother’s blood.

The umbilical cord contains no nerves, as there is no
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nervous connection between the mother and the child.
The only way in which the child can be influenced by
the mother is through the medium of the blood, to
changes in which it is very susceptible, as we shall see
more clearly hereafter.

The cord is attached to the body of the child at the
point called the navel, being cut off at birth by the accou-
cheur. With the placenta, it is expelled soon after the
birth of the child, and constitutes the shapeless mass fa-
miliarly known as the affer-birth, by the retention of
which the most serious trouble is occasionally caused,

Parturition, or Childbirth.—At the end of the pe-
riod of development, the young being is forcibly expélled
from the laboratory of nature in which it has been formed.
In other words, it is born; and this process is termed
parturition. Though at first thought such an act would
seem an utter impossibility, yet it is a very admiraole
illustration of nature’s adaptation of means to ends.
During the months of gestation, while the uterus has
been enlarging to accommodate its daily inereasing con-
tents, the generative passages have also been increasing
in size, and becoming soft and distensible, so that a
seeming impossibility is in due time accomplished with-
out physical damage, though possibly not without intense
suffering. However, it is a most gratifying fact that
modern medical science may do much to mitigate the
pains of childbirth. It is possible, hy a proper course
of preparation for the expected event, to greatly lessen
the suffering usually undergone ; and some ladies assert
that they have thus avoided real pain altogether. Al-
though the curse pronounced upon the feminine part of
the race, in consequence of the sin of Eve, implies suffer-
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ing in the parturient act, yet there is no doubt that the
greater share of the daughters of Kve are, through the
perverting and degenerating influences of wrong habits,
and especially of modern civilization, compelled to suffer
many times more than their maternal ancestor. We
have sufficient evidence of this in the fact that among
barbarian women, who are generally less perverted phys-
ically than civilized women, childbirth is regarded with
very little apprehension, since it occasions little pain or
inconvenience. The same is true of many women among
the lower laboring classes. In short, while it is true
that more or less suffering must always accompany the
parturient act, yet the excessive pain usually attendant
upon the process is the result of causes which can in many
cases be removed by proper management beforehand and
at the time of confinement.

After being relieved of its contents, the uterus and
other organs rapidly return to nearly their original size.

Changes in the Child at Birth,—In the system of
the child a wonderful change occurs at the moment of
its expulsion into the outer world. For the first time,
its lungs are filled with air. For the first time, they re-
ceive the full tide of blood. The whole course of the
circulation is changed, and an entirely new process be-
gins. It is surprising in how short a space of time
changes so marvelous can be wrought.

Nursing,—The process of development is not fully
complete at birth. The young life is not yet prepared
to support itself; hence, still further provision is neces-
sary for it. It requires prepared food suited to its con-
dition. This is provided by the mammer, or breasts, of
the female, which are glands for secreting milk. The
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fully developed gland is peculiar to the female; but a
few instances have been known in which it has been
sufficiently developed to become functionally active in
men, as well as in young girls, though it is usually inac-
tive even in women until near the close of gestation.
It 1s a curious fact that the breasts of a new-born child
occasionally contain milk.

The first product of the mammee is not the proper
milk secretion, but is a yellowish fluid, called colostrum.
The true milk secretion begins two or three days after
delivery.

The lacteal secretion is influenced in a very remark-
able manner by the mental conditions of the mother.
By sudden emotions of grief or anger, it has been
known to undergo such changes as to produce in the
child a fit of indigestion, vomiting, diarrhea, and even
convulsions and death. Any medicine taken by the
mother finds its way into the milk, and often affects
the delicate system of the infant more than herself.
This fact should be a warning to those nursing moth-
ers who use stimulants. Cases are not uncommon in
which delicate infants are kept in a state of intoxica-
tion for weeks by the use of alcoholic drinks by the
mother. The popular notion that lager-beer, ale, wine,
or alcohol in any other form, is in any degree neces-
gsary or beneficial to a nursing woman, is a great
error, which cannot be too often noticed and condemned.
Not only is the mother injured instead of being bene-
fited by such a practice, but great injury, sometimes
life-long in its consequence, is inflicted upon the babe
at the breast, who takes the intoxicating poison second
hand, and is influenced in a fourfold degree because of
its feebleness and great susceptibility.
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ANATOMY OF THE REPRODUCTIVE
ORGANS.

e

Having now considered the functions and something
of the structure of the principal organs of reproduction,
we may obtain a more definite idea of the relation of
the several organs of each class by a connected review
of the anatomy of the parts.

Male Organs,—As previously stated, the external
organs of generation in the male are the penis and the
lesticles, the latter being contained in a pouch, called
the secrotum. The penis 1s the organ of urination as
well as of copulation. Its structure is cellular, and it
contains a vast number of minute coils of blood-ves-
sels, which become turgid with blood under the in-
fluence of sexual excitement, producing distention and
erection of the organ. A canal passes through its en-
tire length, called the wrethra, which conveys both the
urine and the seminal fluid. The organ is protected by
a loose covering of integument, which folds over the
end. This fold is called the foreskin, or prepuce. -

The fluid formed by each testicle is conveyed by the
vas deferens, a curved tube about two feet in length, to
the base of the bladder. Iere the vas deferens joins
with another duct, which communicates with an elon-
gated pouch, the vesiculn seminalis, lying close to the un-
der side of the bladder. The single tube thus formed,
the ejaculatory duct, conveys the seminal fluid to the ure-
thra, from which it is discharged.

As the production of seminal fluid is more or less
constant in man and some animals, while its discharge is
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intermittent, the vesicul:e seminales serve as reservoirs
for the fluid, preserving it until required, or allowing
it to undergo absorption. Some claim that the zoo-
sperms are matured in these organs. They always con-
tain seminal fluid after the age of puberty. During
coition, their contents are forcibly expelled by a spas-
modie contraction of the muscles which surround them
and the ducts leading from them.

The Prostate Gland.—Surrounding the ejaculatory
ducts and their openings into the urethra at the base of
the bladder, is the prostate gland, which produces a pecul-
jar secretion that forms a considerable portion of the
seminal fluid, being mingled with the secretion of the
testes during its ejaculation. This gland sometimes be-
comes the seat of rather serious disease. In old age, it
usually hecomes slightly indurated, and often to such an
extent as to seriously affect the health and comfort of
the individual by interference with urination and by
occasioning pain.

Anterior to this organ, in the urethra, is a curions
little pouch, the wfriculus, which corresponds to the
vagina and uterus in the female. Just in front of the
prostate gland are two small bodies, known as Cowper's
glands. 'They secrete a fluid which combines with the
seminal secretion.

Female Organs.—The ovaries, uterus or womb, Fal-
lopian tubes, and vagina have already been described in
part. The external organs of the female are included in
the term »ufva, or pudenda. The most superficial parts
are the /labia, two thick folds of integument. Just
within these two ave thinner folds, the lalia minora, or
nymphee.  These, together with the elitoris, situated just

T P
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above, are extremely sensitive organs, being the chief
seat of sexual sense in the female. At the lower part
is the opening to the vagina, which in the virgin is
usually partially guarded by a thin membrane, the
hymen. This i1s not always a reliable test of virginity,
however, as commonly regarded, since it may be de-
stroyed by disease or accident, and may exist even after
the occurrence of pregnancy.

The vagina extends from the vulva to the lower end
of the uterus, which it incloses, passing between the
bladder and the rectum. The lower extremity of the
uterus presents a small opening, which leads into its
interior. Upon either side, at its upper and larger end,
is a minute opening, the mouth of the Fallopian tube.
The latter organs extend from the uterus outward nearly
to the ovaries, toward which they present a number of
small filaments, one of which is in contact with each
ovary. These filaments, together with the interior of
the tubes, are covered with a peculiar kind of cells, upon
which are minute cilia, or hairs, in constant motion.
Very curiously, they all move in the same direction,
toward the cavity of the uterus. When an ovum
escapes from the ovary in connection with menstruation,
it is by these delicate hairs propelled along a filament of
tissue to the Fallopian tube, and thence by the same
means is conveyed to the uterus. It may come in con-
tact with the zoosperms at any point between the ovary
and the lower orifice of the uterus, and thus undergo
fecundation.

Puberty.—For a certain period after birth, the sex-
ual organs remain in a partially developed condition.

This period varies in duration with different animals, in
6
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some cases being very brief, in others, comprising sev-
eral years. Upon the attainment of a certain age, the
individual becomes sexually perfect, and is then capable
of the generative act. This period is called puberty.

In man, puberty commonly occurs between the ages
of ten and fifteen years, varying considerably in differ-
ent climates. In this country, and in other countries of
about the same latitude, puberty usually occurs at the
age of fourteen or fourteen and one-half years in females,
and a few months later in males. In cooler climates, as
in Norway and Siberia, the change is delayed to the age
of eighteen or nineteen years. In tropical climates it is
hastened, occurring as early as nine or fen years. In
warm climates it is no uncommon thing for a girl to be
a mother at twelve; and it is stated that one of the
wives of Mahomet was a mother at ten.

Other causes besides climate tend to hasten the
occurrence of this change, as habits, temperament, con-
stitutional tendency, education, and idiosyncrasy.

Causes which Delay Puberty.—Habits of vigorous
physical exercise tend to delay puberty. For this rea-
son, together with others, country boys and girls gener-
ally mature later than those living in the city by several
months, and even a year or two. Anything that tends
to excite the emotions, hastens puberty. The excitements
of city life, parties, balls, theaters, even the competition
of students in school, and the various causes of excite-
ment to the nervous system which occur in city life,

have a tendency to hasten the occurrence of the change

which awakens the sexual activities of the system into
life. Hence, these influences cannot but be considered
prejudicial to the best interests of the individual, men-

.
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tally, morally, and physically, since it is in every way
desirable that a change which arouses the passions and
oives to them greater intensity, should be delayed rather
than hastened.

Influence of Diet on Puberty.—The dietary has a
not unimportant influence in this respect. Stimulating
foods, such as pepper, vinegar, mustard, spices, and con-
diments generally, together with tea and coffee, and an
excess of animal food, have a clearly appreciable influence
in inducing the premature occurrence of puberty. On
this account, if on no other, should these articles be
prohibited to children and youth, or used very sparingly.
Those who advocate the large use of meat by children
and youth, have not studied this matter closely in all its
bearings. While it is true that children and growing
youth require an abundance of the nitrogenous elements
of food which are found abundantly in beefsteak, mutton,
fish, and other varieties of animal food, it is also true
that in taking these articles of food, they take, along
with the nutrient elements, properties of a stimulating
character, which exert a decidedly detrimental influence
upon the susceptible systems of children and youth. At
the same time, it is possible to obtain the same desirable
nitrogenous elements in oatmeal, unbolted wheat flour,
peas, beans, and other vegetable productions, which are
wholly free from injurious properties. We are positive,
from numerous observations on this subject, that a cool,
unstimulating vegeta