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SKELETON OF SPONGES. il

seen in the field at one time, but by moving the stage
adjustments, many, both perfect and malformed speci-
mens are seen. Gemmules are found abundantly in
other sponges, but their siliceous framework is more
extensive, and occurs in the form of minute spicula.

In many species the gemmules are confined to the
outer crust, in others they are situated in the interior.
In some, as in Pachymatisma, they form a hard ex-
ternal coating, which, when removed and boiled in
mitric acid, is seen to be almost entirely composed of
the beautiful objects represented in Fig. 18, some of

Fig. 18.

Ay r:ir-l.::u]ar gemmule. s, ¢, p, gemmules, showing the radiated disposition
of the spicula. E, r, @, oval gemmules, showing the ends of their spicnla.
1, gemmule of Spongilia Auviatilis protected by spicula.

which are circular, as shown at A, B, ¢, others oval,
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274 HISTOLOGY OF ANIMALS.

faint traces of transverse strize, but these will be better
seen in the outer layer of a Pinna of great thickness, re-
markable as splitting up into prisms and not into laminze,
in consequence of the partial, if not total destruction of
the organic cell-walls and the separation of the prisms
from each other, like so many basaltic columns, as shown
in Fig. 160. Some of the prisms exhibit very beautifully

S their pointed extremi-
ties, and all of them,
more or less distinctly,
the transverse strice.
Under very high magni-
fying powers the prisms
appear indented, at
points corresponding to
the strize; this is readily
explained by the parts
so indented being those
occupied by the thick-
ness of the cell-wall,

which has probablybeen

Separated prisms fr~m outer layer of a
Pana (ater Carpenter).

removed by decompo-
sition previous to fossilization. The internal layer of the
shell of the Pinna is not composed of hexagonal cells,
but of a tissue somewhat resembling nacre, which
possesses little or no brilliancy, but is always more or
Jess coloured, It is this form of shell-tissue that
Dr. Carpenter has named the subnacreous variety ;
the greater part of the thickness of the shell of the
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SKELETON OF MOLLUSCA—BRACHIOPODA. 287

The arms in the Terebratule are said to be capable
of being protruded from the shell, but in the Brachiopeds
existing in the earlier periods of the earth’s history, the
arms were attached to the carriage-spring framework,
and were therefore incapable of being extended; in all
probability such was the case in the Spirifers before
noticed. A beautiful series of dissections of Terebratula
Australis by Mr. Goadby, in which the entire anatomy
of these interesting animals is displayed, may be seen
in the Musenm of the College. The mantle is shown
lining the shell, and the arms folded upon the car-

rie. 170. riage-spring framework; the respiratory
] and digestive systems form only a small
part of the animal, being confined to the
minute space within the carriage frame-
work ; the shining fibres seen in one of the
specimens are those of the tendons of the
pedicle.

Another existing Brachiopod T shall briefly
notice is the Lingula anatina, Fig. 170. In
this animal the shell is exceedingly thin, and
of a green colour, whilst the pedicle is much
larger than the shell itself, and not protruded
through a hole in one valve of the shell, but
| attached to both equally. The Lingula is not
e found at such great depths as the Terebratula,
m.f:”";;:’:f:; being confined to parts nearer the surface; it
withitspediele. is generally, but erroneously, represented as
being provided with an extended arm on each side, but
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318 HISTOLOGY OF ANIMALS.

prismatic cells so faintly indicated in Fig. 192 is brought
out in the manner represented in Fig. 193. The intimate

F1G. 193. structure of the three layers
of the shell is the same,
but the disposition of the
lamine 1s different in any
two adjoining ones; in all
cases, however, the rows of
cells have the same direction
in the inner and outer layers
of the shell, and this may
be either at right angles or
parallel to the lines of
growth, while in the middle

Portion of the fractured surface of
the middle layer of Cyprea mauri- ]E‘_‘fﬂr t-thF are BIWH}’S ar-

tiana exhibiting lamine of prismatic .
cells crossing each other at right rangﬂd so as to be at nght

angles (after Bowerbank). an gI es to  the other two

layers.  The disposition of the cells in the three layers
is very well seen in transverse sections of the shells of
some of the smaller Gasteropoda, as the Rice Shell
before alluded to at page 277. The section exhibited
in Fig. 163, A, is about jth of an inch in diameter,
and when slightly magnified, the structure of the
three layers is distinctly visible; the arrangement of
the cells is perhaps still better seen at B, which is
a portion of the same section more highly magnified.
These little shells almost always exhibit two kinds of
tubular structure, one very minute, like that shown
in Mualleus albus, Fig. 181, the other much larger
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364 HISTOLOGY OF ANIMALS,

lower, b, is nacreous; both, it will be observed, are
traversed by dark lines indicating the successive

Vertical section of the lip of shell of the Pearl Oyster.

stages of growth ; it will also be seen that every layer
of nacre has its free extremity covered with one of
prismatic cellular tissue. According to Dr. Carpenter,
“every new production of shell consists of an entire
Jamina of nacre, which lines the whole interior of the
old valve, and of a border or margin of the prismatic
layer which thickens its edge. So long as the animal
continues to increase in dimensions, each new interior
layer of shell projects so far beyond the preceding, that
the new border, composed of the outer layer, is simply
joined on to the margin of the former one; so that the
sucecessive formations of the outer layer scarcely underlie
each other. But when the animal has arrived at its
full growth, the new lamin® cease to project beyond
the old ; and as each is still composed of a marginal
band of the external substance attached to the edge of
an entire lamina of the inner, these bands must now

underlic each other, being either quite free, as in
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