190 PLAN OF DEVELOPMENT OF ANIMALS.

It is highly probable that they are all only stages of development from the primal
germ, by which nature gradually evolves the most perfect of all. Even the highesit
type, the vertebrate, approximates so closely to the type below, in its most primitive
forms, that the two almost merge together. It is possible, also, that other beinggs
exist, or have existed, in which the transition could be still more certainly ests e
lished. Every day new beings are being discovered, living or fossil, and each ney
one invariably bridges over some gap that before existed between different kinds, 8
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CHAPTER XV,

REPRODUCTION.

Atg living organisms, of every type, when perfect, possess the power to originate
other beings similar to themselves, by the process of reproduction. The wayin which
this process is effected, however, varies exceedingly, being sometimes very simple, and
b others very complicated. Hssentially it is the same in all, but in some the gen-
erative organs are more differentiated, and there are more separate stages in the
process.

The one general fundamental fact, in which all agree, is this: organisms of every
type throw off from themselves some of the cells which have been evolved during
their own process of development, and these cells so thrown off grow into a new
beiug, like the parent, just as the parent grew from its primary cell.

These cells so thrown off, to produce new beings, are called germs, eggs, or seeds.
In the higher beings these generative cells are not fully developed till after the
parent attaing its full growth, and their evolution ceases entirely at a certain age.
In the lowest orders of beings, however, reproduction begins at once, and goes on
without ceasing.

- There is also another difference : in the lower beings, there is nsually but one
kind of eell concerned in the process; but in tho higher beings there are always two,
ealled the male and female, or the sperm and the ovum, which must be united to-
gether to form the new being. This is called émpregnation, and it is effected in
Yatious modes, as will be shown farther on.

_ Although the male and female principles of generation, as we see them, are dif~
ferent, and each plays a part of its own in the process, still there is every reason to
suppose that they are both only simple cells, but in different stages of development.
In the very highest animals at times, and commonly in many of the lower, the
female germ, or ovum, will develop into a new being without impregnation by the
male sperm at all, This virgin generation is seen sometimes in the human being
even,

There is reason to suppose that the female germ, the egg, or seed, differs from.

. the male germ only in this, that it contains a larger amount of protoplasm, which
S€IVes a8 nutriment, by which the new being is enabled to effect its first develop-
l.#eﬂt. The one germ has more substance, the other more energy, but either, under
it conditions, might develop alone. :

This difference is well shown in the egg of a bird, The real germ cell, in the
largest, of these, is quite small, but it is surrounded by a larger mass of nutritive proto-
pl&m-n, the yelk, and the albuminous white, which are all used up in forming the body
of the'?*mng hird ; so that when it comes out of the shell the whole substance of *he
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egg has disappeared : it has been made into flesh, bones, blood, and feathers, by the
o]

tion of heat and moisture, , p ‘!
5 ]";‘he male sperm is not surrounded in this way by nutritive protoplasm, and is

ial i d in both.
herefore small. Such material i not necde c N
t rAll the different modes of reproduction may be classed first under two kinds,

rarieti ‘e Wi refore consider
sezual, and non-sexual, and each has many varieties. We will therefore r
each separately, beginning with the non-sexual.

CHAPTER XVL
NON-SEXUAL REPRODUCTION,

THE non-sexual mode is confined almost exclusively to the lower animals, and
there are two varieties of it.

First. GEMMATION, 0R BUuppING,—This means the formation of gemmules, or
Luds, similar to what we see form on trees. These buds are produced either on the
outside of the parent or in the inside. They grow into new beings like the one they
sprang from, and may either remain attached to it, so as to form a colony, as in the
corals, or they may separate, and each bud grow into a perfect new being,

In some eases the parent gives off a bud from one side, and this another, in the
same way, and the process goes on till there is quite a family of them, all developed
In one ling, from the original parent. When this is a shell animal, as in the one
called logena, a ecommon shell forms over the whole colony, and incloses them,

In the common sea-mat, as it iscalled (flustra), the parent begins in the same way,
Uy sending off a bud, and that another, and so on indefinitely, each one developing
Iike the parent, and all remaining attached, so that they seem to form one being,
biut each one is really an independent organism, and leads a life of its own. In such
cases the gemmation may be called confinuous.

In other beings, however, the buds form, and develop into new beings, like the
parent, but then separate from it, and live quite independently. This form of gem-
mation may be called discontinuous, or disconnected.

In the animal called the Hydra, or fresh-water polyp, we see this illustrated very
well.  As soon as the buds have sufficiently developed, like to the parent, they
are detached from it at once, and begin life on their own account, The Hydra
virida, a fresh-water polyp, is easily found on the under sides of the leaves float-
ing on ponds, and can be examined with any good lens,

! We sometimes see this process of gemmation, or budding, in plants. In the
lily, for instance, at the bottom of the leaf-stalks, small black buds form, which
fall off, when ripe, and in the ground grow into new bulbs. Buds may also be cut
frfim most trees, and inserted in the bark of others, of the same order, when they
Will grow into perfect branches. A bud, in short, is only a cell, pushed out from
the parent’s bedy, and developed as that was, into a perfect organism.

Some of the lower animals possess the power of reproducing lost parts, by a pro-
€58 almost identical with that of gemmiparous generation. Thus, erabs and lobsters
Will reproduce lost limbs ; some lizards will form new tails, and some even new eyes,
iﬂt this is only a process of repairing the individual, not of reproduction of & new
Deing,

Second.  Fissto, or DrvistoN.—In this mode of reproduction the parent sim-
Ply divides, or separates itself spontaneously into two or more parts, each of which

125




hi It

|l
i

0 Iruw ‘\: ; '|

| |\ I
HIL S
i |

IINE 0
e

126 NON-SEXUAL REPRODUCTION.

grows into a new being like itself. This mode of reproduction has already been!
shown in the diatom and others. 1

We commonly practice this form of propagation with plants artificially ; 8
when cuttings are taken, for instance, and planted, to grow into new trees. And
the same can be done with some animals. In nature, the parent either divides spons
taneously, or it is broken up by some external agency.

In the fresh-water polyp, or hydra, before spoken of, this is very beautifully illug
trated. It propagates by buds, ordinarily, but it may be divided artificially infg
any number of parts, each one of which will grow into a new being, like the parents
We can take one of these beings, and cut it up to almost any extent, and so makss
any pumber of new beings, each one as perfect as the original, and each one of thems
may again be divided in the same way. '

The following shows one of the hydras, such
as are common in ponds, on the under sides
of the duckweed leaves.

In some respects these beings are like the
amebas. They resemble little bags of jelly,
capable of protruding thread-like limbs, to take
their food with, and convey it to the stomach.

Fiaure 44.—Hydra, or Fresh-water
Paogyp.

Tn this picture new animals are seen
forming from buds all over the parent
organism,

The stomach, however, is only like that of the ameha, made by folding in of the
skin, and the animal may be turned inside out without suffering any inconveniet
When this is done the stomach becomes the outer skin, while the outer skin beco
the stomach, and this change may be repeated over and over again. All parts &
therefore alike, and this is why it propagates so readily by fission, or simple dive
gion, as any part contains all the requisites for a new animal. 3
Tt is not a little remarkable that when one of these fissiparous animals ig cufr
two, each portion reproduces the identical part it needs to form a perfect belng:
Thus, when a hydra is cut aeross, the upper part immediately produces a
part, and the hind part a new head part. If it be cut through lengthways ¥
doubles up, so that the two ends meet together, forming a new head, while the HH0
halves of the stomach combine to form a new complete one. =

Froure 45.—Hydra Vulgaris.

1. Hydra magnified. 2. Naturdl size, attaeh | to
under surface of a weed, 8. An egg nearly ripe.

and i
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Many kinds of worms may be cut into pieces, and each part wi
- p ch part will soon form a per-

In many cases, when the young, formed from buds, are attached to the exterior .

of the parent’s body, their stomachs communicate with the parent’s stomach, and
they are nourished from that. This continues even after they form limbs and’ take
food for themselves, It is observable, however, that if the supply of food b,e limited
the c:ox.tmection between parent and offspring is often shut off promptly, and th;
new animal 18 detached, and sent off to seek food for itself elsewhere. Til; connec-
;mn will, however, often be maintained indefinitely, even after the offspring hlas
fgﬁh?mpisgzg;:?ﬁgl:g (f?he supply of food in the surrounding fluid is abundant, so
As long as the parent’s stomach can nonrish both easily, i i :
when the task is too difficult, the child is got rid of. A s
In many cases the buds, or sporules, are loose, instead of being attached to the
parent, and they are found in various parts, sometimes in the mvit}r of the stomach
and at other times scattered in many places not otherwise occupied. These loose bud;
were probably originally attached, and afterward thrown off. They closely resemble
true ove, or eggs, excepting that they are not formed by a spcciaf organ. Not in-
frequently they exhibit active motion, darting about as if they were already alive
as probably they are, being most likely one-celled animals, All buds sporules ané
eggss are only animals undeveloped, but truly living, even in that unde’veloped s’éate.
mmﬁ;ﬂ; 1':)1};35‘;1 fg?omles have a kind of hook, by which they attach themselves tq

ssiparous division, when spontaneous, is usually into two parts, or some

other even number—four, six, or eight, for instance. The Gonium pectorale divides

into sxxteerg. In many cases the place of division is indicated by a slight crack
or contraction, which gradually deepens till the original body is separated inr(;
two OF Imore parts, as already shown in the diatom. In some of the infugoria tl-;e
division is effected in a very singular manner. A portion of the end of the tail is
:;izl::dﬂoﬁ by a shallow mt,d].’ which gradnally deepens, making the separation
- den ¥ m;alrehcompiet.e. W hllf: this is going on, the part so marked off forms,
e gees: all the organs f.’()und in the parent, till finally it becomes perfect, and

¢n drops off and begins life on its own account. That part which was attached

o the parent always forms the head of the new animal. All the beings of this

Egdczﬁzt now exist, thert_afore, or that have ever existed, may be considered as only
seﬁge tonlw;lanee of the tml‘of the first one, and this tail may therefore be said, in one
e ’Zakes a{i*e pet))’petual life. Among some of the Annelid worms a similar pro-
el rings% ace, but more exltenswely. When they are going to propagate, two or
s ;n ;n;ll round the ‘r:u]r end, and between_ the first ring and the part in front
et Eh, or groove. The ring deve?eps_ into a head, with eyes and feelers,
7 intest'e parent, thus making two individuals, united together only by the
i nfms. All the. food peeded by both has to be taken by the first one,
g w-formed one lives at its expense.  Still the two are quite independent
tg eI gs, %_md the':y may often be seen struggling as if to get free,

: Efrm?n EET&IE period tl}e body of the new-formed Annelid becomes swollen,
ity f(mndo' et}ﬁ]]ed. vf']th sexual germs, either male or female, or both, but
T i zln he original :‘mmml. Finally the two beings become separated,
X P body of the fosprmg bursts open; the sexual germs contained in 1t

ated ;and the two kinds, male and female, intermix, so that the eggs become
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128 NON-SEXUAL REPRODUCTION.

impregnated, and develop into new Annelids, like the original, which itself dogs
not propagate in that way. ‘

In the case of one such animal, called the Myriana, as many as six new beings
have been seen to form in this ‘way, each one being sexual, forming eggs of
gperm, or both, though the parent has neither. This is shown in the cut below. =

: 3
i A N D3
: R i

FroUvRE 46.—Myriana, with Siz New Individuals.

It will be seen that No. 1 at the end is the largest, and that they go on getting
less toward the head. No. 1 drops off first, then No. 2, and so on, till all am
separated, each one growing as large as No. 1 before its turn comes to separate.
these cases, instead of a hit of the parent’s body being separated, and growing aftes
ward into a new being, as in the hydra and others, it remains attached to the paré
till it is perfected, and then separates. This apparently strange mode of repi
duction is, in reality, exactly like the formation of a child in the mother’s womik
In both cases the new being is developed from one of the cells of the parent’s bodg)
but in one case the development takes place in the inside, in a womb, and
the other case outside. When developed in the womb, the cell is also specialized

into a true ovum; but when developed on the outside, it may be only an ordinaf}

cell.
The joints of the tape-worm multiply much in the same way. In each joillg

excepting the small ones near the head, there is a long tube, in which the eggs
formed, at certain times, and in the walls of this are other smaller tubes, W
appear to secrete a fluid, like semen, or which serves the same purpose, by f@

dating the eggs. Every joint, therefore, is capable of propagating by itself, beHE

strictly hermaphrodite.
As each egg hatches, it forms
tines, and new joints grow out from it, one after another, like a chain, ea

which can form eggs to produce others.

a head joint, which attaches itself to the inté

The naturalist Bonnet divided a small worm of a certain species into twentf
part formed a new head and tail, and became & HER

gix parts, and almost every
individual. When sufficien
growth, they could every one be divided in the same way.

In short, in the lower beings, where there is no differentiation of parts, @

portion of the organism is alike, and any fragment of it will form a new being
matter how it may be separated from the parent. A bud, or germ, is, howe?
step toward specialization. Below is seen the mode of reproduction, by fissiom

the Vorticella.

ch oneé &

t time had been allowed for each of these to obidil
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Fieure 47.—Propagation of the Vorticells, by division,

moith t};;s v;}lll:tstzgtlon fthe parent is seen, Fig. a, as one globular body, with a
5 ﬂ;e g (ﬂvgs‘ or one, surrounded by fringes, or threads, used as limh
viding into two. In ¢ the two ;
l_zmn.ths are quite separate, and the body also is
p&rhally 80. In d the separation is complete, and
the two new beings soon become comp]etely’sun-
der.ed. : In one of the new bodies even, a fresh sepa-
raffmn is fi.lready commencing. In ¢ we see a new
;‘1:)1:&1 heing formed from a bud, instead of by fis-
In ﬁsslparous generation, the division of the pa-
]I;l_lt Organism is not always in the same direction,
an?itsgzll]:?:;es aeross, allfl son?etimes lengthways, FIGURE 48.—Other formsof Vor
mmn.. memis ?}’ﬁn oblique, in no particular di- fﬁiﬂiaf’ril,‘]?‘zﬁg ﬂ;fnfmdﬁﬂ iy
e Othef;vo 18 the new-formed beings differ d. ¢ f, up to g. e
ol firgdxzzfgli;;;:ls illst(; i(t);:n theIorit;},rinal, 80 much so, in fact, that they
; . ings altogether. In the vorticella, shown above, t
1;?;_11 2(1311:% ;Jiflen c%z:nges in a very curious manner, the head becomifl};'ot‘.}?; i:ﬁl n::g
e forms' . }tj 1_11011’&11 closes. up, the cilia disappear, and a single taii—like
e ej:' p]zliee, while at the other end a mouth appears with cilia
i new.formedor}an'm ¥ belonged to the opposite extremity.
sy fom]_erly ra fv'mtllc?lla ﬁoaf; about free for some time; and in that state
a'time'however 5 to‘i different kinds of animals, anid described as such, After
as‘seez; sy réad et ails become fixed, as a stem, and each forms a true vorticella,
iy body’of thg G? glr_) through the.sa,me changes as its progenitor. :
of flly, of S sizc;n:;g?: éiff-o}?:ﬁef iiof[r}llpose% 31; sixteden small transparent globes
A ual size, the four larg ine middle, and all lying flat, like a :
e glliogzﬁiignti,r;z t:mtliles mto four parts, _a]lexactly alike, eachgone with a glx?ge
T i intontl:; er ones. Il.nmedla'telyf the division is effected every one
P&?G%l;:, a(t;:d 2 goozx;oorlelbf making again sixteen, the same as in the ori‘gina-l
e Gong ; i
s, whic;“: g‘a’z;iv;zghém, v:}rlhen young, is like a flat piece of thin skin, almost
Dbl from ite 1or u Am the water with greater rapidity than might be thought
Sotind s angles. h.s hli: .gijows', ?he surface is seen to be marked with lines,
Emmngpen, o divj’dw ic ddmde 1t Info small squares. Ultimately these lines
i s, and each little square becomes a new Gonium.
rkable how regular this division is, in many of these beings. It is

oHen strictly geometric in thi
: al, and i i
. » and in this respect approaches to inorganic crystallization.
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Some of the hydras, it should be observed, not only propagate by division,§
gemmation, but sexually also. They throw out a special ovum, or sexual germ, ¢
the surface of the body, and if this meets with & male germ, the two unite, au
form a new hydra. Ordinary germs, or buds, it will be remembered, always develq)
by themselves ; and this shows the difference between them and a specialized sexu

germ, or cell.
In some of the polyzoa, the animal can reproduce itself either by fission, by gém

mation, or by a true sexual process, and also by a peculiar kind of internal buddin
There is a certain band, or cord, which stretches across the parent’s stomach, insid
and on which the buds form and grow. As soon as they they are developed &
certain stage they drop off this cord, one by one, and lie loose in the stomach. [l
parent then dies and breaks up, and the buds are liberated into the surrounding fin
Here they soon burst also, and further develop into young polyzoons, which haved
undergo still further growth, by gemmation, before they fully resemble the pa

These are really a peculiar kind of bud, and not eggs, or real sexual germs, ® hidh
the same animal only possesses in another part of its body.

We see by these examples that, in these lower beings, almost every kind of reps
duction occurs, and often every kind in the same individual, and at the same timk
In the very lowest beings, where the whole organism is alike, any part may be &
arated in any way, and become a new being, because no change is required, oi
growth ; but in those which possess different organs, or specialized parts, it is dills
ent. In these, as in the vorticella, and especially the myriana, given above, i
part to form the new being is separated slowly, and gradually forms into a new e
more or less perfect, before it is entirely detached from the parent. The moré e
fectly the animal is organized, or the more its parts are differentiated, the longer®
new being has to be held by the parent, and the more perfect it must become beil
it is cast off, to give all the organs time to form. This principle is shown i
extreme in man, and all the higher animals.

Buds, sporules, or ordinary germs of any kind, though forming new beingss
eggs or seeds do, are yet different from these. The true egg or seed isa cell th
has been specialized or differentiated, and is always produced in a special ofg
called the ovarium, while buds, sporules, or ordinary germs, may spring from
part. 3
In true sexual beings there are in reality always two specializing sexual orgs ns, 1
male testicles, to form the sperm or male cell, and the female ovarium, to fo m
egg, Or ovum. :

Many of the lower orders of plants propagate by spores or sporules, WhichH
only single cells, separated from the parent organism. This is the case with ¥
guses, lichens, and ferns. These plants are called eryptogamous, meaning
generation. In the ferns the spores may be readily seen on the under side 0
leaves, where they are distributed in regular rows. They are usually brownisis
color. When these spores are ripe they separate, and are blown about by the ¥l
They will grow from any part, unlike seeds, which always have one definite 8

where growth begins. Spores are, in fact, only single cells, and are much ke
pollen grains of regular sexual plants, They are very small, even in large P
and are produced in immense numbers. A common puff-ball, for instanoe; ®
ripe, bursts open and emits a perfect cloud of spores. .

Like seeds, spores may be kept for years, and may also be submitted to

px LIts
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“bnm_wr HHMM NMMNMM%N_.WH Nu wuﬂwmmi”m period, and still retain their power of develop-
: of the plant producing the spores is usually cal

spor %ﬂaﬁ or sporospore, but in the mushroom it is called the @E%:.:Hw s

e Mw“”. MM Mwuma mqwmwﬂw_“,.ﬂmr filled with vegetable spores, of all kinds especially
op mould, which, under the microscope, is i j

resembling often a real forest. It is well kno i ol e oo
. g 0 . wn how rapidly this will fo i

”_Mnﬂ ”“_Mum&m ?H.nr. the EWmﬁ profuse growth. The ground in a mmgﬁmﬂmmwwm_w%m

Aautamn morning, will frequently be found cov i :
of which there were no signs the previous evening. i Tegens e i




SEXU

Ix the lower animals, as we

and occurs along with the non-sexua

effected in no other way, they bein

Sexual reproduction consists in th

called the male element, and the

the animal is called the sperm, or semen, &
or egg. The male elementin a plant is cal

OHAPTER XVIL

AL REPRODUCTION.

have seen, sexual reproduction is only occasional,
1, but in the higher animals propagation is

g all sexual.

e union of two distinet kinds of cells, ong
other the female element. The male element in
nd the female element is called the ovum, =
led the pollen, and the female element the '
the union of these two different clements that the new
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together, forming a chain, or circle, each im i i
. _ - pregnating the '
impregnated at the same time by the one behind.g S e g
) In tl;(:lsg b:;niz t’that Empregnate themselves, there are no distinct male and female
rgans, act analogous to copulation takes place. It i
fact, as if there were only an ovariu uting N e
Y rium, or germ-producing organ, which evolves th
;igi;, o; Iﬁzi}"msb; .aud (si.olngawhext':e in the neighborhood there is a part that se:ztes :
nid, , being added to the germs, enables them to devel i
bbbty ) o develop. This fluid, there-
: sperm, and apparently serves j
R 8] ently es just the same purpose.
| Iways a distinct semen-forming organ, like a testi '
: 8 ; esticle, and
:i::;iu;xiay bt; only a nutrztwg one, or a form of protoplasm, which the gemf:l ah;:rl;
e rgexih. In some beings, in fact, it is produced by a part of the same organ
feem&&t_s -ﬁe germs themselves ; and in some others it is doubtful if there bei
" etllng uid at all, the egg probably developing of itself. -
e y t;peakmg, therefore, these beings, instead of being double-sexed, ar
perfectly sexual, or only of one sex, the formation of the germs in Ehen?

e

germ, or seed. It is from

{ being results, and, as a rule, each In the common mussel the eggs are contained in a kind of sac, or bag, just
’ ag, Just un-

dern i i
eath the skin, and at the period when they are ripe a fluid is secreted by this

has no power of development without the other; \
!
sac itself, whic ] : i
» Which flows over the eggs and impregnates them, after which they develop J e
F

| but, in some cases, as before stated, the egg, or seed, will develop without uniting i

| l‘ 14 i 1 15
‘ DR L with the sperm, or pollen.
A 1 '[",‘.‘ Usually, in animals, the two generative elements are found in different individs into little mussels, before they leave th '
d i i uals—the sperm, or semen, in the mal.e, and the egg, or ovum, in the ier.nnle. This lens quite readily, S ifz '};arerzlt..l inclosure, and may be seen with a o |
A A arrangement is termed dimcious, meaning separate, or in two houses. This, howevery forth its young living. Yy 1ts tiny shell.  The mussel, therefore, brings ‘. 1
ik ._" ]l'w'} is not universally the case, for cometimes the two elements are united in the same In the oyster theopmcess ia very similaz, there bei .
P H'?' boly. s pianis e genérally shio oaso. - , S which- acts as both male and female, and th::re s e ol
8 4k l-" The inlividual which thus comprises both sexes in itself is called hermaphros the young mussels. Th oy ver % young are brought forth alive, like
gl dife, or androgynous, in animals, and monecious in plants, meaning singly, or il z;t s soon ‘as free; they athc]{ ’tr]’::;fzh‘_zgezl first er{:ltiutl‘?l;d, and are called the i
b fomina one house. there remain and e - 0 any suitable surrounding object
yil £ . g ; TOW. 3 : & 0bjeo
il | Lijnrl,' In all cases, the two generative elements have fo be brought together, with @ female organs are a littlge e I:;i:_’me others, as in the barnacles, the male au(i U
iy | il without the concurrence of different individnals ; and in the dicecious, or sep ate seminal fluid is formed, which is ¢ stinet. There are real testicles, in which a true _
il | i ,!” gexes, many curious and interesting contrivances are found for effecting this, 883 of the animal’s bo 8 t(; i c‘Jrl;]veyet% by a long ‘tube through the whole length f
1 will be shown farther on. 3 dates them, and they are thrown g+ ere 1t meets with the eggs, and then it fecun- |
HE I The first distinction, therefore, among sexually propagating beings is thakiy This kind of hermaphrodism s 3 M |
Ll A between the double-sexed and the single-sexed, each of which will be describéds The two principles are to some extehnt’ di:;mt : .n;IdSlmplest form of true sexuality. ,'ﬁ‘ '
o1 a0 S ; i _ erentiated, . 5 . o
! !| i separately. . A boﬂﬂpal‘abe and distinet male and female organs. Then a.nd a ‘ﬁrst step is taker_] toward [ ‘
BTl ; HERMAPHRODISM. foth male and female organs, in a porfect“t t lmlls 1o Inistmatog kumin whish | ‘. I
0 | oo Y ey und | -, B state, and capable of sex : |
- The Two Sexzes united in One Individual. m&p](lirol:llitzhe Szme individual ; so that, strietly r:peakin}l the(:fe “0-‘:1111 u{? 1011,} 955 !
: I . ! . it : ; e . s, who can : g E & ‘e are no true her- i
R W Hermaphrodism, or both sexes in the one individual, prevails chiefly among ¥ tion, In on’e sense Illmfz:zr:e ﬂnt(ll l?p,regnﬂte their own germs, by the act of copula- 1
IRl ! I lower animals, such as the annelids, or worms, and the gasteropods. In ingects, ;, _ becanse each indiviélu T, the beings alre;ady desg:rihed are true hermaphrodites ' |
] al can propagat )
|' AR { crustaceans, many of the mollusca, and all of the vertebrates, the male and femalé ofany other individual, If pI pagate its kind by itself, without the concurrence i 1
§laR organs are placed in different individuals, or, in other words, the sexes are Sept o | be able to continue thels - only one were left, therefore—say one mussel—it would Hil
i . There are two different kinds of hermaphrodites : one in which each mdmd. : ‘In the next kind of };Fcfﬂs. . t g }
can impregnate itself, as the holothurias, or sea-anemones, the mussels, and @ ORe secreting semen, and tthlemoatg];:ogl:ss.’ we have distinet male and female organs ; ’ﬂ ‘
: S 1ng germs j—but they are so placed th
i v at they 'l

which self-impregnation cannot occur. In this case THOSE
each one impregnating the other, and being impregnatéiyy
n the part of both. This is the case with Sné&s

individuals all 868
182 .

Gunnot'co-operate § indi
: . , 80 that th ' i te i
sl he individual cannot impregnate itself. Two individuals |
et ki, bari in the dou'ble act, being impregnated, and impregnatin ; | |
e nd of hermaphrodite, therefore, although more perfect asgﬂfa v
are concerned, than the kind first descf'ibed, 18 yet less,perfec; ia:

1A oysters ; and the other in
L individuals always unite,
, by it in return—a double act o

with earth-worms, and leeches. Sometimes even three, or more,
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184 SEXUAL REPRODUCTION.

regard to propagation, because it cannot impregnate itself, and one individual would
not be able to continue the species. .

Among those hermaphrodites that perform this double act, there are many curi=
ous varieties of structure and function, some of which we will describe. 1

In the common snail we find in each individual a true ovary, and true testicles,
eo that it makes both eggs and semen. It also has a curiously formed penis, 8 kind
of tube, which can be drawn in or thrust out, like the finger of a glove. In the
interior of the right side of the body there is a kind of canal, with which the ovaries
are connected, and in which also lies the penis. This canal opens on the right side
of the head, between the great and little horns.

When the eggs are ripe they are passed into this common canal, where they awaié

impregnation. The animal’s own testicles, however, do not communicate with this §

canal in such a way that their semen can be thrown into it, so that it cannot selfs
impregnate. They empty only into the penis. When two individuals meet, however,
each one projects its penis outward, and thrusts it into the other’s sexual canal,
where it emits the semen among the eggs there lying. This is done by both at oncé
so that each one impregnates the other, and is impregnated by it in return; oL, in

other words, each acts both as male and female at the same time. They often ré=
main united in this way for a considerable period.

A similar double union occurs in earth-worms. When they lie on the ground in&
dewy morning, they may be seen to be united at two places, in a way that enables
each one to perform both sexual acts at the same time. A

The same thing occurs in leeches, and many other beings of the same class. Eels
are also hermaphrodite. ,

There s one species of snail, however—the Heliz pomatia—which possesses a special

sexual organ of a very singular character, whose real nature and uses are not knowi
In the common sexual canal of this animal there is a tube, or long sac, which has#i=
its lower end a little projection which secretes a bony material that forms into & kiné
of long needle, called the love dart, which can be thrust out like the penis. When
two of these snails meet, they push out these darts and thrust them into one anothes
apparently to cause amative excitement, for after having done this, they procesd
to copulate. There is, nsually, quite a long period of dalliance before the dartis
actually used, the two beings rubbing their bodies together, in all parts, and toueh ing
one another in various caressing ways. When this has gone on for some time, one ok
them suddenly projects his dart and tries to prick the other with it, but the oné
attacked draws quickly into his shell and avoids it, making, perhaps, a sim ar
attack in return. This love battle often continues for a long time, till one @8
both are pierced; then the mimic combat ceases, and they perform the double
gexual union.

The dart is often broken off during the fight, and many observers formeris
imagined it was really fhrown ; but thisis now generally acknowledged to be an @
The dart is almost square, having four sharp ridges and a tapering point. When one
is lost, or broken, another is soon formed, so that the animal is never long withotk
one. The use of this curious instrument is probably simply to stimulate oF Conse
excitement, so as to make the act of conjugation more perfect, and possibly MmO
pleasurable. Tt is formed only in the season of copulation. 7

There are various other parts, more or less connected with those named, but#
we do not know what part they play, it is not necessary to refer to them any mORS
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Tt will be understood, of course, that these parts are shown as they appear when dis-
gooted out of the body and displayed. It would not be possible in a picture to show
them just as they are in the snail. This will serve, however, to show how they
are connected, so that their mutual action in the process of copulation can be
understood.

Both the testicle and the womb are ordinarily quite small, but in the pairing
season l::oth enlarge very much, and the womb seems to fill with eggs. The penis is
a very singular organ, resembling a long whip-lash, but hollow. It is shown in the

F1cURE 49.—@Generative Organs of the Snail called Heliz Pomatia.

a g are the ovaries ; b b the testicles; ¢ the penis; d the bladder; e the
. sticles ; ¢ S 3 ; @ tube 1
mmﬁ;ﬁ ﬁ:h(;ulaove dart ; g the beginning of the p leading to the nvl?l:ie:‘?l.xneg 1:;’;
sy conveyq thea]led the vagina, and the upper part the womb ; k is the vas deferens, or
B e L emit{t;d he semen from the testicles (b)to the root of the penis; A is the place where
The g i ]1}3 the common generative cavity with which all the parts communicate.
“mp;lﬂga) A iteu:rsg:\ { t.‘ :?Sdos ;ﬁnmdt ]:13(1) tbed:;ltbeﬁmnln the blndc;g (e), and the seminal
: e love () It is su to be
Sp) ﬂ:;.d tzhm; n;rtual use of the part called the bladder (d), and of ﬂil??iujd it wnmp:;ﬁ%
lhho&mwn;nd sk re some other parts connected not here shown, because nothing is known about
; is intended merely to show those parts actually concerned in copulation and im-

Pregnation.

cut protruded, and it can be drawn i i i

7 3 in on itself, like a glove finger, till it i i

Sm&%,l and easily contained in the body. ; ’ gk o

> atetestes,-ﬁb, and the womb or ovary, a d, which contains the eggs, it will be

Bemén caassotcl-a.ted togetht?r, but with no actual connection, so that the animal’s own

iy ll:élomlmpregna!;e its own eggs. Instead of doing so, it is conveyed by the vas

e b &y : the penis, & and by that is conveyed to the eggs of another snail,

emtivep§m§ 0es the same in return. The copulating passage is the common gen-
avity, ¢, which opens exteriorly on the outside of the head. The fluid

secreted by the bladder, d, is though : :
: y t to sed g
Yarnish ; but this is not sure. g be used in covering the eggs as a kind of
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amorously inclined, they begin
an hour or more, and during W
asnail.” When thig has continue
in the way already described, and when
copulation begins. The two penises are thrust
common generative cavity of the other,
impregnates the eggs. Each one, therefore,
nated in the same way in return.

SEXUAL REPRODUCTION.

The act of copulation will now be understood. When two snails meet, and are
a series of coquetish dalliances which may last for
hich their activity belies the old adage, “‘as slow a8
d long enough, they begin to use the love darts,
both have been pierced by them, the real
out, and each one inserts his into the
till it reaches the womb by the passage g, and
impregnates the other, and is impregs

The appearance of two of these animals in the act of copulation is shown i

the following cut :

Froure 50.—Two Snails Copulating.

each leaving its own body at d, and entering
ntinue for a long time.

The two penises, it will be seen, twist together,
the body of the other at ¢. The union will often co

It will astonish many people to learn that in snails
complicated, and apparently attended by so many pleasure-
probable, however, that even in beings still lower,
and equally pleasurable.

In some snails the male organs are at one end of
at the other, and that is why three or four individ
in order that each one may be brought into play.

Tn other similar beings the generative apparatus
cated ; so much so, in fact, that the utes of many parts of it cannot even be cone
jectured. Some others of them have a kind of love dart, besides the one aboté

deseribed, but differently sitnated, and whether

unknown.
Snails have a great power of reproducing lost parts.

new ones will grow again ;

be reproduced. Nevertheless, they do not propagate by either fission or buddingy

but by eggs, which may be tound in clusters, at the proper season, on the under sid®

of leaves. They are, therefore, truly sexual and hermaphrodite.
Many of the water-snails are also hermaphrodite,

and female organs so far apart, and so sitnated, that two of them cannot copuli;t_

like the Pomatia, above described. There must always be three at least, and Whet

there is but three, it is only the middle on
One of the others can act only as male, an

uals must always unite togethess

If their horns be cut @ }.

d the other only as female, to the oné

sexual union shounld be-sg; 4
giving processes. I p B
the process may be equally curiouls i
the body, and the female orgs 5 |
ig gtill more curious and comp"_':_'" s

ased in the same way or nob IS

and, in fact, if the whole head be removed a new one will

but they have the geparate mﬁ _

o in which the double act is performéay
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between them. TUsually, however joi

.. , & number join together in such

one can act both male and female with two others, and long ch ol th?t .

them thus act together. : Seeriaie al
%h.ese sn}:lnls l.ay eggs, a]s?, like the others, but they develop in the water

Bﬁh:r;i,tp; ro%ntes mfﬂi}el higher animals are only monstrosities, from malf(;rmaticn

. None of them are truly hermaphrodite naturall
;" o alth
period of its growth even the human embryo is neither male :nyc;r femozgfho: 2:[1?)?‘2
£}

properly speaking, it cannot be told which it is, for there is no difference in the two

sexes, as will be seen farther on.
x g:s;liiti}ie;?niphxiodlsm is the rule, the male and female organs being in nearly
e e ;ﬂp ant, and usqa.lly on the same flower. To find them separated
i andaf ere?t plants is the exception. But even in the hermaphro-
e GW:mate ?rg]?ns are nea.r])f always quite separate and distinet, even
L e fg femm; of the female, as is the case in some classes.
e ta:horga.ns, unﬂ the male and female germs, in plants, cor-
o e lofy 0 : ose in 'a,mmals, .and they even have, in many cases, a
Ll tcopu a{;‘zon, without which fecundation would not oceur. T;lis
We \;'ill now pr;)cggdu? ersm]gd ot iy |
ey o speak of those beings in whom the two sexes are always in
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