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Fig. 19.—The Nervous System of Man,
































































































































































































THE SEELETON OF MOLLUSOA. 103

itremity of which the eyes are situated, corresponding to their
jposition in the echinidz ; the summits of the ares being ana-
llogous to the extremities of the rays bent up towards the
sanal pole.

' In the crrivorpE®, or sea lilies, which may be likened to
ssea-stars supported upon many jointed columns, the skeleton is
wvery complicated, being composed of many thousand separate
jpieces, beautifully and nicely fitted to each other. Fig. 72
rrepresents the pear encrinite (Apiocrinus rofunda), from the
IBradford clay; and fig. 73, the lily encrinite (Enerinus mo-
miliformis), from the Muschelkalk. These stalked echinoderms
sattained a great generic development in the paleozoic rocks,
entire strata being sometimes composed of their broken
sskeletons ; their forms are less numerous in the triasic and
woolitic periods; a few only are found in the chalk, and one
rrar'Ie. i];rerj:ies lives in the warm regions of our present seas.

Fig. 74.— Cypraacdssis rufa; a, :ﬁmﬂure. b, immature state of the same
sneill.

§220. In the mollusca, the solid parts are secreted by the
sekin, most frequently in the form of a calcareous shell of one,
itwo, or many pieces, serving for the protection of the soft






















































































































































THE MODES OF PROGRESSION. 153

out these limits, the amimal falls to that side towards which
the centre of gravity inclines. On this account, the albatros,
and some other aquatic birds which have their feet placed very
far back, cannot use them for walking.

§ 291. The more numerous and the more widely separated
the points of support are, the firmer an animal stands. On
this account, quadrupeds are less liable to lose their balance
than birds. If an animal has four legs it is not necessary
that they should have a broad base. Thus we see that most
quadrupeds have slender legs touching the ground by only a
small surface (fig. 169). Broad feet would interfere with
each other, and only increase the weight of the limbs, without
adding to their stability. Birds are furnished with long toes,
which as they spread out, subserve the purpose of tripods.

Fig. 169.—The Skeleton of the Camel,

v o, cervical vertebre ; v d, dorsal vertehr®; » Z, lunhar vertebra; vs
the sacrum ; v g, caudal vertebre ; ¢, the ribs; ¢, scapula; A, the humﬁ:rusT
¢ «, the carpus; m ¢, the metacarpus; p &, the phalanges; cu, the radius
and ulna ; f e, the femur; r o, the patella; ¢4, the tihia; ¢ a, the tarsus -
+n t, the metatarsus. : 1 ¥





















160 NUTRITION.

breathe, by a process called Respiration. The nutritive fluids
are conveyed to every part of the body by currents, usually
confined in vessels, and which, as they return, bring back the
particles which are to be either renovated or expelled. This
circuit 18 termed the Circulation. The function of Nutrition,
therefore, combines several distinet processes,

SECTION I.-
OF DIGESTION,

§ 312. DiGestioN, or the process by which the nutritive
parts of food are elaborated and prepared to become blood, is
effected in certain cavities, the stomach and intestines, or ali-
mentary canal. This canal is more or less complicated in the
various classes of animals; but there is no animal, however
low its organization, which is destitute of a digestive sac.

[§ 313. In the Hydraform PorLyprrERA, as in the common
fresh-water polype (Hydra viridis), the body consists of a diges-
tive sac, with a row of simple tentacula disposed around the
mouth, fig. 170. When the polype is watching for its prey

Fig. 170. it remains expanded, with its tentacula
widely spread in all directions, to seize
a passing victim. No sooner does a
larve, or worm, or crustacean, impinge
upon one of these organs, than it is
arrested in its course as if by some ma-
gical influence : it appears fixed to the
almost invisible thread, and in spite of
its efforts, is unable to escape. The
prey, seized in this manner, and repre-
sented in fig. 170,1sconveyed into the sto-
mach (@), which has the appearance of a
delicate film, stretched over the contained
animal. If we watch attentively the pro-
cess of digestion, we observe the outline
of the included victim gradually becom-

- et ing more indistinet : soon are the soft
The Hydra viridis. parts dissolved, and reduced to a fluid
mass; and if any hard parts remain, as the shells of Cypris or
Daphnia, these are expelled through the oral aperture. It 18
impossible to say by what process the nutntive product of
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166 ORGANS OF DIGESTION.

the internal organs, is reflected over the aperture of the cell
and becomes continuous with the tentacular circle. In cm}j—
sequence of
this union be-
[ (ween the po-
e lype and its
cell, itfollows,
that when the
animal retires
therein, that
N portion of the
tunic (¢)
pushed out-
wards by the
3 exit of the po-
lype, is drawn
inwards on its
l retreat by a
- ' | process of in-
Fig. 175.—Plumatella repens.—a, natoral size; b, the ‘i"ﬂ.gi]]ﬂti{}ﬂ, 80
same magnified. that the flex-
1ible extremity of the cell is at ‘the same time a sheath for
the body, a support to the tentacula, and a door for closing
it. In fig. 175, muscular bands are seen passing from the
mner membrane of the cell to the body of the polype, by
which the retraction of the animal and the invagination of
the superior part of the cell is effected. At a, we see the
natural size of the polypedom of Plumatella; at b and ¢, the
cells and polyps magnified and protruded in search of prey ;
at d, the polype withdrawn into its cell, and the orifice closed
by the retraction (¢) of the integument.

[§ 318. In the TuNicarep MorLusca the digestive organs
are very simple. At the bottom of the cavity formed by the
muscular mantle is found the mouth, a simple absorbent
tube, opening into the stomach; that organ is surrounded
by the follicles of the liver, the ducts from which enter its
cavity; the short intestine terminates near the ventral aperture
of the muscular sac. |

[§ 319. In the CoNCHIFERA, as in the oyster (Ostrea edulis, P

fig. 176), the mouth, surrounded by four labial plates (),
opens into an oval stomach (e¢); the intestine (d, /) makes
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264 ELEMENTARY PARTS OF GLANDS

glandular parietes consists of rounded dark granules, not ob-
viously formed like cells, which appear to be arranged or

A

i

s e T - )
oy 5 '""1“ .
o ﬂﬂ‘f‘ﬁ. E Fig. 268.—A,
. % *’f;ﬁ-ﬁ iy alarva of th
] _ e S €
% ﬁ* %f-.h- -‘,*11;*‘,',' water-newt  of
ﬁﬁ-‘ g J{:.,‘,, the natural size ;
1?31,;4,..-:“ ¢, liver ; b, sto-

e ¥ ?:L mach; ¢, gall-
e 5 ‘ﬁ; Rl

_ B, the liver of

EBgllh  this larva mag-

Y nified 40 times.

The dark -co-

loured stream-

lets of blood are
seen  surround-
ing the hepatic

lobules, which
consist of aggre-
gated  racemi-
form ceeca. The
vascular chan-
nels represented

are those of the
hepatic vein.
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DEVELOPMENT OF THE YOUNG WITHIN THE EGG. 283

ment of the embryo, we shall briefly describe the principal
phases, as they have been observed 1n the white-fish of Eu-
rope, which belongs to the salmon family. The following
magnified sections will illustrate this development, and show
the period at which the different organs successively appear.

§ 464. The egg when laid (fig. 297) is spherical, about the
size of a small pea, and nearly transparent.

Tig. 298. Fig. 299.

It has no albumen, and the shell-membrane is so closely at-
tached to the membrane of the yolk, that they cannot be dis-
tinguished. Oil-like globules are scattered through the mass of
the yolk, or grouped into a sort of dise, under which lies the
germinative vesicle. The first change in such an egg occurs a
few hours after i1t has been laid, when the shell-membrane
separates from the yolk-membrane, in consequence of the ab-
sorption of a quantity of water (fig. 298), by which the
egg increases the size. Between the shell-membrane (s, m)
and the yolk (y) there is now a considerable transparent

space, corresponding, in some respects, to the albumen found
in the eggs of birds.

§ 465. Soon afterwards we see, in the midst of the oil-like
globules, a swelling in the shape of a transparent vesicle
(fig. 299, ¢g), composed of very delicate cells. This is the
first indication of the germ. The swelling rapidly enlarges
until it envelops a large part of the yolk, when a depression is
formed 1n it (fig. 300). This depression becomes by degrees

Fig. 302.

a deep furrow, and soon after a second furrow appears at
right angles with the former, so that the germ now presents















288 EMBRYOLOGY.

another large sac. The tubular part of this sac, which is
nearesf the embryo, 1s at last transformed into the urinary
bladder. The heart (%) is already very large, with minute
arterial threads passing off from it. At this period there
exist true gills upon the sides of the neck, and a branchial
respiration goes on.

$ 475. The development of mammals exhibits the following
peculiarties : the egg is exceedingly minute, almost microsco-
pic, although composed of the same essential elements as
those of the lower animals. The vitelline membrane, called
chorion, 1n this class of animals, is comparatively thicker
(fig. 313, v), always soft, surrounded by peculiar cells, being

- a kind of albumen. The
Fig. 313. Fig. 314. c}mriun 500N ErOws propor-
tionally larger than the vitel-
line sphere itself (fig. 314,
¥), 80 as no longer to invest
1t directly, being separated
from 1t by an empty space
(k). The germ is formed in
the same position as in the
other classes of the vertebrata, namely, at the top of the vitellus
(fig. 315) ; and here also two layers may be distinguished,
the upper, or se-
Fig. 315. Fig. 316. rous layer (s),
and the lower,
or smucous layer
(m). Asit gradu-
ally enlarges, the
surfaceofthecho-
rion becomes co-
vered with little
! fringes, which, at
a later epoch, become attached to the mother by means of
similar fringes, arising from the walls of the matrix, or organ
which contains the embryo. _ :

§ 476. The embryo itself undergoes, within the chorion,
changes similar to those described in birds ; its body and its
organs are formed in the same way, an amnios incloses it,
and an allantois grows out of the lower extremity of the little



































































































































































342 : REPRODUCTION.

The phenomena attending it have been of late the object of
numerous scientific researches, which are the more deserving
of our attention, as they furnish a solution of several problems
alike interesting in a zoological and philosophical point of
view.

§ 519. Alternate generation was first observed among the
Salpce, marine mollusca, without shells, belﬂngmg to the
fammly tunicata. They are distinguished by the curious pe-
culiarity of being united together in considerable numbers,
g0 as to form lung chains, which float in the sea (fig. 359),
the mouth (m), however, being free in each. The indivi-
duals thus joined in floating colonies produce eggs; but in
each animal there is generally but one egg formed, which is
‘developed in the body of the parent, and from which is hatched
a little mollusk (fig. 360), which remains solitary, and differs
in many respects from the parent. This little animal, on the
other hand, does not produce eggs, but propagates b} a kind
of budding, which gives rise to chains already seen within the
body of the parent («), and these again bring forth solitary
individuals, &e.

Fie. 359. Fig. 360.

§ 520. In some parasitic worms, alternate generation is

: accompanied by still more extraordinary phe-
nomena, as shown by the late discoveries of
Stecnstrup, a Danish naturalist. Among the
numerous animals inhabiting stagnant pm:rls
in which fresh-water-mollusca (particularly
Lymnea and Paludinag) are found, thereis a
smﬂ,ll worm, known to naturalists under the
name of Cercaria (fig. 361). When examined
with a lens, it looks much like a tadpole, with a
long tail, a triangular head, and a large sucker
() in the middle of the body. Various viscera
appear within, and among others a very dis-
tinetly forked cord (¢), embracing the sucker,
and which is thought to be the liver.
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410 GEOLOGICAL SUCCESSION OF ANIMALS.
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Fig. 388.—Fossil shells from the lower greensand of the Isle of Wight.






412 GEOLOGICAL SUCCESSION OF ANIMALS.

Fig. 389.—Fossil shells and Mammalian remains, from the fresh-water
strata of the Isle of Wight.
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