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nificance to have obtained thatﬁ‘attention which W.()'L'Lgl have led to
sintion of the minute differences now requived. .

* disTS()cle ;?)twith the nature of Spongillu,—that }las been a dlsputed
point ever since it was first studied; its claims to animality or
vegetability with those of the other sponges have been canvassed
over and over again by the ablest physiologists, and yet remain
undecided ; still this subject docs not appear to me to have heen
viewed in a proper light, for late discoveries would seem to show
that there exists no line of demarcation betwecn the animal and
vegetable kingdoms, but that on the contrary the onc passes by
gentle and at last imperceptible gradations into the other. From
the existence of cells as the prineipal component parts and as the
elaborators of the most complicated foxms of animal and vege-
table structures, 2nd the intimate conncction that obtains between
these little organisms in both kingdoms in their isolated and in-
dependent existences and in their simplest composite forms, of
which T take Spongilla to be one, the time appears to have arrived
for abandoning the question of the ammality or vegetability of
Spongilla, for the more philosophical consideration of the position
it holds in that transitionary part of the scale of organized bodies
which wnites the animal and vegetable kingdoms. '

Hitherto only five species of Spongilla have been found in the
island of Bombay ; they are the following:—

1. Spongilla cinerea, n. s.—Flat, smface slightly convex, pre-

senting gentle eminences and depressions, Vents situated in the
depressions, numerous, and tending to a qnincuncial arrange-
ment. Colour darkly cinereous on the swface, lghter towards
the interior ; growing horizontally in civcular patches, which sel-
dom attain more than half an inch in thickness. Texture com-
paet, fine, friable, Structurc confused, fibro-reticulate ; fibres
perpendicular, densely aggregated and united by transverse fila-
ments. Sced-like bodies spheroidal, about J;rd of an inch in
diameter, presenting rough points externally, Spicula of two
linds, large and small ; large spicula slightly curved, smooth,
pointed at both ends, about gth of an inch in length; s;nall
spicula slightly curved, thickly spiniferous, about segth of an inch
in length. {Plate IIL fig. 5.) _
. Hab. Sides of freshwater tanks n the island of Bombay, on
rocks, stones, or gravel ; seldom covered by water more than six
inenths in the year. - .

Observations.—While the investing membrane of this species

remains intact, its surface presents a dark, rusty, copper-colour,-:

purplish under water. 1t never appears to throw up any pro-
cesses, and extends over surfaces of 2 and 3 feet m cn'cu‘mfercnce,
or accumulates on small objects to the thickness mentioned. It
is distinguished from the other species by its colour, the finencss
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of its texture, and the smallness of its seed-like bodies and
spicula. : )

2. Sp. friabilis? Lam.—Amorphous, surface irregularly con-
vex, presenting low ridges or eminences, Vents situated on the
latter, large, crateriform. Colowr bright green on the surface,
faintly yellow towards the interior. Growing i circumscribed
masses ou fixed bodies, or enveloping floating objecis ; seldom
attaining more than 2 inches in thickness. Texture loose, friable.
Structure confusedly fibrous, reticulate, sometimes radiated. Seed-
like bodies spheroidal, about ;%;th of an ineh in diameter, pre-
senting smocth points externally. Spicula of two kinds, large
and small ; large spicula slightly corved, smooth, pointed at both
ends, about -th of an inch in length ; small spicula also slightly
curved, smooth, pointed at each end, about -L¢th of an inch in
length, (Plate 111 fig. 3.)

Hab. Sides of freshwafer tanks in the island of Bombay, on
rocks, stones or gravel ; or temporarily on floating objects ; sel-
dom covered by water more than six months in the year,

Observations—The colour of this species is bright green when
fresh, but this fades after it becomes dry. It seldom throws up
projections much beyond its surface ; does not appear to be in-
elined to spread much ; and is matted and eonfused in its strue-
ture fowards its base and round its seed-like bodies. Trom the
other sponges it is distinguished by the smoofk spicula which
surround its seed-like bodies and the matted structure just men-
tioned. Tts green colour combined with the smoothness of its
spicnla, both large and small, is useful in distinguishing it from
the other species, but without the latter it is deceptive, hecause
Sp. alba and Sp. plumosa become green under certain circum-
stances, It appears to be Sp. frisbifis, Lam., from no mention
having been made by Dr. Grant (in his description of this spe-
cies*) of the presence of any but smooth pointed spicula in it,
and the appearance of “ transparent points ” studding the surface
of its seed-like bodies, which is not observable in any of the other
speciss, whevein the small spicula are spiniferous or stelliferous.

8. Sp. albg, n. s—Ilat or elevated, surface slightly conves,

presenting gentle eminences and depressions or irregularly formed

projections. Vents large, scattered. Colour yellow, growing
hOrizon!:aHy, in cireumseribed masses or in irregular patches,
encrusting objects, seldom attaining more than an inch in thick-
ness. - Texture coarse, open. Structuve reticulated. Tnvesting
riembrane abounding in minute spicula. Seed-like bodies sphe-
roidal, about ;th of an inch in diameter, presenting rough points

externally.  Spicula of two kinds, large and small ; large spicula

-* Edinb, Phil. Trane, vol, xiv. pp. 274 and 279.
6%
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slightly euvved, smooth, plointe(l at ea(_311 end, about qulth of an
inch in length; small spicula also slightly curved, thiekly spi-
nifevous or pointed at each end; the former, pertaining to the
sced-like bodies, are about z4,th of an inch in length ; the latter,
pertaining to the investing membrane, are move slender and a
fittle less in length. {(Plate 111, fig. 4.)

 Hab. Sides of the freshwater tanks in the island of Bombay,
on rocks, stones, gravel, or temporarily on floating objects.  Sel-
dom covered by water more than six months in the year.

Observations—This species is frequently found spreading over
the flat surfaces of vocks fo a considerable extent (like Sp. cinereq)
without throwing np any processes ; on the other hand, it is also
found in circumseribed portions throwing up irvegularly formed
ragged projections, of an inch or more in length. 1t surronnds
floating objcets, such as straws, or binds together portions of
gravel, showing in this latter statc a greater degree of tenacity
than any of the other species. In structure it is a coarse form of
Sp. cinerea, but differs from it in eolour as well as in the size.of
its seed-lile bodies and spicula ; possessing at the same time that
peculiarity which distinguishes it from all the other species, of
having numerons smatl spiniferous spicula in its mvesting mem-
brane, which, when dry, gives it that white, lacelike appeavance,
which has led me to propose for it the specific term of alba.

4. 8p. Meyeni, n. s.-—Massive, surface convex, presenting
large lobes, mammillary eminences, or pyramidal, compressed,
obtuse or sharp-pointed projections of an inch or move in height,
also low wavy ridges. Colour yellow. Growing in eircumseribed
masses, seldom attaining move than 3 inches in height. Texture
fine, friable, soft, tomatose towards the base. Structure fibrous,
reticulated, radiated.  Seed-like bodies spheroidal, about 7th of
an inch in diameter, studded with little toothed disks. Spiculs of
two kinds, large and small ; large spicula slightly eurved, smooth,
pointed at each end, about Grd of an inch in length ; small spi-
cula straight, sometimes shightly spiniferous, tevminated by a
toothed disk at each end, about ziznd of an inch in length.
(Plate IIL fig. 1.)

" Hub. Sides of the freshwater tanks in the island of Bombay,
on rocks seldom covered by water more than six months in the
ear,
y Observations.—1 have never observed this species either en-
veloping floating bodies, or growing anywhere but on rocks, in
circumscribed portions. It varies like the other species in being
gometimes more, sometimes less firm in fexture. No other spe-
cies resembles the officinal sponges in cxternal appearance so
much as this when fully developed and free from foreign sub-
stances. It is distinguished from the foregoing by the regularity
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of its structure, its radiated appearance interiorly, the form of its
small spicula, and the manner in which its seed-like bodies are
stundded with little toothed disks ; and from the following species
by the fineness of its texture and the spheroidal form of its secd-
like bodies. Probably it is the species alluded to by Dr. John-
ston* which was examined by Meyen from the kind and arrange-
nient of the small spicula vound the seed-lile bodies, which how-
ever in this species are not cemented together by carbonate of
lime as stated by Meyen, but by an amorphous siliceous deposit.
I have named it after Meyen, who bas characterized it by the
description of its minute spicula. :

5. Sp. phonose, n. s.—DMassive, surface convex, presenting
gentle eminences and depressions, or low wavy ridges.  Colour
yellow, Growing in circuamscribed masses, attaining a height of
2 inches. Texture loose, coarse, resistent. Structure coarsely
fibrous, reticulated, radiaicd, fihres fasciculated, spreading from
the base towards the circumference I a plumose form. Seed-
like bodies ovoid, about ;5;nd of an inch in their longest dia-
meter, studded with little toothed disks. Spicula of two kinds,
lal'gc and amall ; large spieula slightly corved, smooth, pointed
gt each end, about Jpth of an ch in length ; small spicula
straight, sparsely spiniferous, terminated at each end by a toothed
disk, about ;3 nd of an inch in length. (Plate . fig. 2.)

Hab. Sides of freshwater tanks in the island of Bowbay, fixed
or floating, seldom covered by waler more than six months in the
“year.

Cliservations.~—This is the coarsest and most vesistent of all
the speeies. As yet I have only found three or four specimens of
it, and these only in two tanks. I have never seen it fixed on any
solid body, but always floating on the sarface of the water, about
a month after the first heavy rains of the 8.W, monsoon have
fallen, Having made its appearance in that position, and having
remained there for upwards of & month, it then sinks to the bottom.

/Fhat it grows like the rest, adherent to the sides of the tank,

must be inferred from the first specimen which 1 found (which
exceeded 2 feet in cireumference) having had a free and a fixed
surface, the latter coloured by the red gravel on which it had

‘grown. "I have noticed it floating, for two successive years in
.the mgnﬂl qf July, on the surface of the water of one of the two
_tanks in which I have found it, and would account for its tem-

pordry appearance in that position in the following way, viz. that

soon after the first rains have fallen, and the tanks have become

filled, all the sponges i them appear to nndergo a partial state
of putreseenee, during which gas is generated m them, and ac-
cumulates in globules in’ their stencture, through which it must

* Johnstou's British Sponges, 1:; 154,
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burst or tear them from their attachments and foree them to the
curface of the water. Since then the coarse strueture of plumosa
would appear to offer greater resistance o the escape of th1§ air
than that of any of the other speeics, 1t 13 prqba:ble that th:l'&: 18
the reason of my having hitherto only found it n the position
mentioned. As Sp. alba, without its specific differences, is but
o coarse form of cinerea, so plumose is, without its specific differ-
ences, only a coarse form of Sp. Meyeni. The point which di-
stinguishes it from all the other species consists in the form of
its seed-like bodies, which are ovoid. From Sp., Meyeni it is also
distinguished by its surface being more even, its projections less
prominent, and its tendency to spread horizontally more than to
rige vertically.

Gencral Observations.—Tt should be stated that in all these
species except cinerea, their forms en masse are so diversified and
50 dependent on accidental eireumstances, that not one of them
can be said to possess any particular form of its own, or to be
distingmishable from the rest by 1t alone.

The measurements of the seed-like bodies and spicula are taken
from the average of the largest of their kind ; they differ a hitle
from those mentioned in my “ Notes®,” but this is owing to their
having been the means of a larger number of measnrements than
I had an opportunity of making in the first instance. How-
ever great the number of measurements, it is probable that when
made at different times and from different sets of specimens, the
results will always somewhat differ ; but this is a matter of very
little eonsequence, as these points alone are not required for
distinguishing characters,

The large spiculum is of the same shape in all the speeics, and
is therefore of no use as a specific character. (Plate V. fig, 2.)

Structure and Development.

The freshwater sponge is composed of a fleshy mass, supported
on a fibrous, reticulated horny skeleton. The fleshy mass con-
tains a great number of seed-like bodics in all stages of develop-
ment, and the horny skeleton is permeated throughout with sili-
ceous spienla. _

‘When the fleshy mass is examined by the aid of a microscope,
it is found to be composed of a nuinber of cells imbedded in and
held together by an intercellular substance.

These cells vary in diameter below the t5th part of an ineh,
which is about the average linear measurement of the largest.
If one of them be sclected for observation, it will be found to be
composed of its proper cell-wall, a number of granules fixed to
its upper and inner surface, and towards its centre generally one
or ‘more hyaline vesicles.

* Op, cit. .
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The granules arve round or ovoid, transhicent, and of an eme-
zald or yellowish green colour, varying in diameter below the
Trapgth part of an inch, which is the average lincar measurement
of the largest. In some cells they are so minute and colourless
as to appear only under the form of a nebular mass, while in
others they are of the largest kind and few in number:

The hyaline vesicles on the other Land ave transparent, colonr-
less and globular, and although variable in point of size like the
green granules, are seldom recognized before they much exceed
the latter in diameter. They generally possess the remarkable
property of slowly dilating and suddenly contracting themselves,
and. present in their interior, molecules of extreme minuteness in
rapid commotion,

When living and isolated the sponge-cell is polymorphous, its
transparent or non-granular portion undergoing the greatest
amount of transformation, while its semi-transparent or granular
part, which is uppermost, is only slightly attracted to this side
or that, aceording to the point of the cell which is in the act of
being transformed.

The intercellular substanece, which forms the bond of union
between the cells, is mucilaginous. When observed in the deli-
cate pallicle, which, with its imbedded cells and granules, it forms
over the surface and throughout the canzls of the sponge, it 13
transpareni ; but when a portion of this pellicle is cut from its
attachments, it collapses and becomes semi-opake. In this state
the detached portion immediately cvinces a tendency to assume
a spheroidal form; but whether the intercellular substance partiei-
pates in this act, or remains passive while it is wholly performed
by the habit of the cells which are imbedded in it, to approximate
themselves, I have not been able to determine. )

Seed-like Bodies.—The seed-like bodies occupy the oldest or
first-formed portions of the sponge, never its periphery. They
are round or ovaid according to the species, and each presents a
single infundibular depression on its surface which communicates
with the interior. At the earliest period of development in which
I have recognized the seed-like body, it has been composed of a
number of cells umted together in a globular or ovoid mass (ac-
cording to the species) by an intercellnlar substance similar to
that just described. In this state, apparently without any cap-
sule, and about half the size of the full-developed sced-like body,
it seems to lie free, in a cavity formed by a condensation of the
common structure of the sponge immediately swrounding it.
The cells of which it is now composed appear to differ ouly from
those of the full-developed sponge-cell in being smaller, in the
colourless state of their germs, and in the absence of hyaline
vesicles; in all other respects they closely resemble the sponge-

Hi
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eells, possessing also a like but more Limited power of motion.
[I do not however wish it te be inferred from this close resem-
Dlance, that T am of opinion that the seed-like body is but an
aggregate of separately developed sponge-cells ; on the contrary,
there are always present among the cells of a picee of sponge
which has been torn to pieccs, many which eontain within them
{devcloping from their upper an mmer surface) a pumber of
transparent eells of various sizes, not unlike the hyaline vesieles
in appearance, but all adhering together in a mass. 1t may
perhaps be one of these cell-bearmg cells which becomes the
sced-like body. They are distingnished from the common sponge-
cell by the character X have mentioned, by their containing fewer
granules, and by their greater transparency, but in every other
respeet they are exactly like the sponge-cell.] To resume how-
ever the subject of the development of the seed-like body,—it
passes from the statc. just mentioned into a more eircumscribed
form, then becomes surrounded by a soft, white, compressible
capsule, and finally thickens, turns yellow, and developes upon
its exterior a firm erust of siliceous spiculm

Thus matured, its cells (Plate IIL. fig. 6 0), which werc ori-
ginally nnequal in size, have now nearly all become equal, almosé
motionless, and a little exceed the average diameter of the largest
sponge-cells; while their germs (Plate II1. fig. 6 @), which in the
first instance so nearly rvesembled the granules of the sponge-
cells, are now four or five times lavger, and vary in diameter be-
Tow the sgth part of an inch, which is the average linear mea~
surement of the largest of their kind.

The capsule (Plate 111 fig. 6f) has now passed from its soft,
white state into a tough yellow coriaceous membrane, presenting
in Meyeni and plumoss a hexagonally tessellated appearance
(fig. 6 ¢), on the divisions of which rest the asteroid disks (fig. 6e)
of the vertically-placed spicula (fig. 6g) which surround 1t

In the two species just mentioned the spieula are arranged
perpendicularly to the surface of the capsule, and the interval
between them 1s filled up with a white siliccous, amorphous matter,
which keeps them in position. Each spiculum extends a little
beyond this matier, and supports on its free end a toothed disk,
similar to the one on its fixed end which rests on the capsule ; so
that the external surface of the sced-like body in Meyeni and
plumosa is studded with little stellated bodies ; while in the other
species, where there appears to be no such reguelar arrangement
of these spicula, a number of smocth or spiniferons points is
presented. .

Development of Spongille.—When the cells of the seed-like
body are forcibly expelled from thelr natural cavity, under water,
they arc irregular in form and motionless, but soon swell out {by

g
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endosmose 7}, become globular, and after a few hours burst, At
the time of bursting, their visible contents, which consist of a
mass of germs, occupying about two-thirds of the cavity of the
cell, subside, and afterwards gradually become. spread over the
bottom of the vessel in which they are contained. They are of
various diameters below the zty5th part of anineh (PL III. fig.6a),
whichis the average linear measurement of the largest, and ap-
pear to be endowed with the power of locomotion m proportion
o their size; that is to say, that while the largest scarcely do
more than turn over now and then, as the globules of the blood
the most minute are incessantly moving backwards and forwardsj
herc and there, and assembling in crowds around the ]argm"
ones.

If a germ about the ;}.-th part of an inch in diameter be
sclected for examination, 1t will be observed to consist of a dis-
coid, civenlar, well-defined translucent eell, which is green or yel-
lowish green at the cireumference, but beeomes pale and colour-
less towards the centre, This cell appears to be again surrounded
by a colowless transparent capsule, the nature of which is un-
known to me, and I am not altogether certain of its real exist-
ence. .

- The green eolour is hardly perceptible in germs measuring less
than the p4io4th part of an inch in diameter; below this they
all appear to be colourless. .

A few days after the germs have been eliminated, they for the
most part become parcelled out info insulated groups, and united
together by a semi-transparent muecilage. In this pesition the
contents of the largest, which resemble the endochrome of the
cells Qf Conferve, undergo a change, becoming nebulous towards
the cireumference, pellucid in the cenire, and then nebulons
throughout. The largest germs then disappear gradually, and
their disappearance is followed by a suceessive development of

"proteans or active polymorphic cells. These proteans for the

most part do not exceed, in their globular or passive state, the
diameter.of the germs which bave disappeared, anda suecessive
development of them continues to take place from the contents
of the same seed-like body for two or three months after their
elimination. - There are some proteans present, however, much
larger, exceeding even the gfyth part of an inch in diameter,
which always malke their appearanee under the same eiveums
s{;lauces, but they are not so numerous ; the most numerous are
Torm s by th Il v 13 St f sy o it o

: of activity is that of
the diffluent protean (Plate IV. fig. 1 ¢), which in progression
throws ont globular or obtuse expansions of its cells ; that of the
Jargesi, the denticulated protean (fig. 1 d), which -injprogrcssion
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shoots out dig'itﬁl or dentiform processes; and that of the small- . Tt'might be as well to notice here that the yolk-_like contents
est, the vermtform protean {(fig. 1), which progresses after the of the dried seed-like body, with but slight modifications, undergo
manner of a worm. - y the same changes as those of the fresh one. Ir thfz former be
They are all (like the cells of the sponge) composed of a cell- ! divided with a sharp knife or lancet, and a portion of its contents
wall, within which ave round or ovod, green, translucent gra- g picked out on the point of a needle and put into water, it swells
nules, varying in size and number; and one or more hyaline L out after a few days into a gelatinous mass ; its component parts,
vesicles. ) i. e. its germs and semi-transparent mucilage, begin fo evmee
The green granules, although appearing to move over the whole ‘; signs of active life,—a successive development of proteans follows,
surface of the protean in its active state, are, nevertheless, when : and threads of the semi_tra_nsparent mucﬂage shoot over the sur-
it is in its globular or passive state, found to be confined to the face of the wateh-glass in the manner I have just described.
upper and muer part of its cell-wall. Sometimes these granules, Ly So far the elements of the sponge arc developed from the con-
from their smallness, can hardly be recognized individually, and tents of the seed-like bedy after forcible expulsion ; we have now
only appear in the form of a nebular mass ; this is frequently tl}e to exsmine thcm after ha_vmg 1ssued_ in their natu_ral way.
case in the diffiuent proteans and in those inferior to them in - If a seed-hike body which has arrived at maturity be placed in
size ; at other times they ave few in number and all the largest water, a white substance will after a few days be observed to have
of their kind, : %ssue_d from its interior, through the infundibufar (frepre_ssmn on
The hyaline contracting vesicle, of which there is seldom a plu- its surface, and to have glucd it to the glass; and if this be ex-

relity in the smaller proteans, appears 10 be uninfiuenced in its

1 amined with a microscope, its circumierence will be found to con-
presence or development by the state of the grecn granules, since .

sist of a semi-fransparent substance, the extreme edge of which

S

there is almost always one at least present, and in the enjoyment is irregularly notched or extended into digital or tentacular pro-
of great activity. ' : { lougatim_ls, pregise]y similar to those of the protean, which in

Such are the changes in the contents of the seed-like body _ progression or in polymorphism throws out parts of its cell in
which are witnessed, under this mode of development, with re- this way (Platc IV. fig. 2 ¢). In the semi~transparent substance
ference to the germs; we have now to turn our attention to the y may be observed hyaline vesicles of different ‘sizes, contracting
semi-transparent mucilage, which holds the germs together m I and dilating themselves as in the protean (fig. 2 4}, and a little

their insulated groups, or binds them down singly to the surface

within it the green granules so grouped together (fig. 2 ¢) as
of the vessel in which they are contained.

almost to enable the practised eye to distinguish én situ the pass-

This semi-transparent mucilage appears to be identical with _ ing forms of the cells to which they helong ; we may also sce in
the intercellular mucilage of the sponge; it exhibits the same _ the latter the1lr hyaline vesicles with their contained mol(?cules in
phaeuomenon of ever undergoing a change in shapﬁ:, but, as 1 : i great commotion, and between the cells themselves the intercel-
have said before, I am not aware of its possessing t}}ls property, _ Tular m}lcﬂage {fig. 21). o
‘independently of the presence of the cells and minute germs I this pewly—formed sponge be torn up, its isolated cells as-
which are contained in it ; neither do I know how it comes mto r sume their globular or passive form or become polymorphous,
existence, i. e. whether it be the product of the germs themselves, ; changing thewr position and their locality, by emitting expansions
or whether it be eliminated with them, in a more elementary : similar to the proteans or polymorphic cells developed after a
transparent and invisible form, from the cells of the sced-like forcible expulsion of the contents of the seed-like hody, and dif-
bodies. Be this as it may, threads of it soon appear in stralght fering only from them in heing more indolent in their move-
Lines estending over the surface of the watch-glass from portion ments. ‘ N .
to portion (Plate 1V. fig. 1 %), and from ebject to ohject starfing . Habiis of the Spozzge-cell._—Iq describing the habits of the
off from different points of an isolated germ—or from any point _ sponge-cell o far as my obser.vatmns e;tcpd, 1 shall fivst confine
of & thread of it already formed—sometimes disposed in a flat myself to those which are evinced by it in, or when torn from,
reticulated structure over a spiculum, or on the surface of the the fully-developed structurc of the sponge, and subsequently
glass—occasionally as broken portions like the ends of threads i advert to the habits of the polymorphic cells or proteans, which
thrown together without union or order, and not unfrequently { are developed from the contents of the seed-like body when for-
hearing minute germs in their course either at irvegular distances - cibly expelled. o o
from cach other, or arranged like a string of beads. . The sponge-cell when in sifu is ever changing its form, both
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partially and wholly ; its granules also are ever varying their po-
sition with, or independently of, the movements of the cell, and
its pellucid vesicle or vesicles dilating a.nd‘c(_mltrac.tmg t]_Jel}lselx_rcs
or remaining peassively distended, and exhibiting m thewr mterior
molecules of extreme minuteness in rapid commotion, When
first separated from the common mass, this cell for a short time
assumes a globular form, and afterwards, in addition to be-
coming polymorphic, evinees a power of locomotion. During its
polymorphism 1} emits expansions of its cell-wall in the form of
obtuse or globular projections, or digital and tentacular prolon-
gations. If in progression it meets with another cell, both com-
bine ; and if more are in the immediate neighbourhood, they all
unite together into one common globular mass. Should a spicu-
Tum chance to be in the course of a cell, it will ascend it and tra-
verse it from end to end, and, subscquently quitting it or asswming
its globular form, embrace some part of it and remain stationarily
attached to it. The changes in shape and position of the sponge-
cell and its intercellular mucilage ave for the most part effected
so imperceptibly, that they may be likened to those which take
place n a cloud. Its granules however are more active ; but there
appears to be no motion in any pavt of the cell, excepting among
the molecules within the hyaline vesicle, which in any way ap-
proaches to that characterisiic of the presence of cilia.

Tt should be understood however that these remarks are not
applicable to cvery sponge-cell, although fully developed, which
appears in the field of the microscope, but rather a statement of
what a sponge-cell may evince, than one of what cvery sponge-
cell does evinee. . _ '

The polymorphie cells or proteans which appear in the watch-
glass after the contents of a seed-like body have been foreibly
expelled into it under distilled water, are much more active
their movements. Their cell-walls frcquently assume the most
fantastic figares, spheroidal, polygonal, asteroid, dendritie, &c.
Their green granules move backwards or forwards, to t_]ns side
or to that, with great activity, as the part of the cell to which they
ave attached is attracted in one direction or another ; while their
hyaline vesicle or vesicles (in progression) appear aceasionally in
cvery part, not ouly of the body of the cell, but in its tubular
prolongations. The contraction of the hyaline vesicle seeus to
take place most frequently when it arrives at the postevior extre-
mity, that is, according to the direction in which the cell is pro-
gressing ; next in frequency at the sides, seldom in the anterior
or central part of the mass. When contraction takes place it is
effected more or less completely, more or less suddenly ; if com-
plete, a dark speck or opacity marks the original position of the
vesicle, in the centre of which, if watched, it may be observed to

N
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re-appear, and as it is carried forward in the movements of the
cell with the portion to which it is attached, it gradually regains
its orviginal size, and returning in due course to the pomt from
which it started, again contracts as formerly. )

In progression, some of the large proteans developed in the
way Just mentioned appear to be conscious of the nature of cer-
tain objects which they encounter in their conrse, since they will
stop and suivound them with their cell-wall. It is not uncom-
mon to see a portion of a spieulum in the latter position (PL. 1V,
fig. 8), the larger germs of the sponge itself, the body of a lovi-
cated animalcule, the g44th part of an inch in diemeter (fig. 4),
on which the pressure exerted by the protean may be seen by
the irvegular form assumed by the animalcule the moment it has
become surrounded. I once saw one of these proteans approach
a gelatinous body, something like a sluggish or dead one of its
own kind, and cqual to itself in size, and having lengthened itself
out 50 as to encircle it, send processes over and under it from
botl sides (fig. 6), which uniting with each other, at lasi ended
in a complete approximation of the two opposite folds of the cell-
wall, throughout their whole extent, and 1n the enclosure of the
object within the duplicature. Even while the protean was thus
spreading out its substance into a meve film, to surround so large
an object, a fubular prolongation was sent out by it in another
direction to seize and enclose in the same way a large germ which
was lying near it.  After having secured both objects the protean
pursued ifs course rather more slowly than before, but still shoot-
ing out its dentiform processes with much activity. It took about
three-quarters of an hour to perform these two acts.

Lastly, I have frequently seen it grapple with its own species ;
when, if the one it meets 1§ near its own size, they merely twist
round cach other for a short time and then separate ; but when
it does not exceed the sixth or eighth part of its size, then there
is much struggling between them, and the smaller one escapes,
or is secuied by the aid of the digital prolongations of the larger
one, and enveloped as the object before mentioned in a fold of its
gell-wall, S : T
© On one occasion I witnéssed a contest between two proteans,
wheteir the large one, after having seized the smaller one with
its finger-lile processes, passed it under its body, so as to cause

it to lie between itself and the glass.  For a moment the small

protean remained in this position, when the cell-wall raised itself
over it in the form of a dome, in which so-formed ecavity the little
protean began to crawl round and round to scek for an exit;
gradually however the ecll-wall closed in beneath it in the man-
ner of a sphineter, and it was carried up as it were into the inte-
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rior of the cell, securely enclosed in a globular transparent cavity
resembling & hyaline vesicle, but much larger (Plate 1V, fig, 5);
3 then attached itself to the upper part of this cavity, assumed a
globular form, became opake and motionless, and the larger pro-
tean took on its course.

Such ave s few of the habits evinced by the sponge-cell, deve-
loped in its natural way and by the process I have mentioned.

Now, although no doubt may exist in the mind of the reader
as to the identity of the sponge-cells developed in the natural
way, and most of thesé developed from the contents of the secd-
like body when foreibly expelled ; yet it may be a question with
him, whether all the proteans developed by the latter method
eome from the contents of the seed-like body, and therefore whe-
ther the protesns whose habits I have just been deseribing, which
slightly differ from those of the sponge-cell, taken from its natu-
ral structure (only so far as this, however, that 1T have not scen
the like evinced by the latter), have not been developed from
some other source,

All that T can say in answer to this question is, that although

the proteans, which have evinced the remarkable habits I have
described, are larger than the sponge-cell, more active in ther
component parts, more active as a whole, and appear to possess a
greater share of intelligence; yet their general aspect and com-
pounent parts being the same, their constant appearance in the
watch-glass with the other polymorphic cells in the progress of the
development of the contents of the seed-like body after forcible
expulsion, when they are nearly as numerons as any other form
of the protean cells then present, together with the fact, that the
sponge-cell itself frequently contains pieces of confervee within
duplicatures of its cell-wall, and other foreign matters, just as
these proteans include within the duplicatures of their cell-walls
the objeets I have mentioned, leaves me no conclusion to come
to so reasonably, as, that the proteams or polymorphic cells so
developed are but a higher condition of the sponge-cell met with
#n sitw. How they obtain this condition, whether it be from the
peculiar civenmstances under which they are developed, or whe-
ther it be the development peculiar to a particular class of cells
of the same animal, are queries for future inquiry to determine.
Next to the development of the fleshy substance comes that
of the horny skeleton and its spicula, of which little more has
been made known to me by my observations, than has been pub-
lished by others who have alrcady directed their attention to the
same subjects. I have not had time to continue my investigation
beyond the development of the fleshy substance, which is the
utmost to which the contents of the seed-like body when forcibly
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expelled reaches ; although from my “Notes” it should appear
that it went farther, for I have therein stated, that I had seen
the semi-transparent mucilage take on an arrangement in form
and disposition like that of the spicula in the skeleton ; but this
was an illusion, for T afterwards found out that this appearance
had arisen from the semi-transparent mucilage baving attached
itself to a series of minute scratches on the surface of the watch-

lass. -
i My impression however is, that both the horny skeleton and.
its spicula are formed in the intercellular substance, and not
within the cells.

The spicula are membranons, and at an early period of their
development pliable ; they afterwards become firm and brittle, If
they be exposed to the flame of a blowpipe, many of them swell
onf towards the middle or one end into a bulb, like that of a
thermometer. This is more particularly the case with spicula of
friabilis thav with those of any of the other species. ‘They ave
hollow, and the form of their cavity corresponds with that of
their own form, being widest in the centre and narvow towards
each cxtremity. Somefimes they contain a green matter like the
endochrome of cells of Confervee,

Growth—This only takes plece dwing the time Spongills is
covered by water, which in the tanks of Bombay is not more than
eight, or at the farthest mine months out of the year, hut the
duration of its submergence of course again varies with the posi-
tion it oceupies on the sides of the tank. Iis inerease however
appears to be most rapid in September and October, i. . about
two months after the tanks have become filled ; subsequently it
appears to go on more slowly. During the season of its growth,
or while it is under water, it may extend from a portion, not
more than a few lines in diameter, over a surface 2 or 3 feet in
circumference, or it may evinee no disposition whatever to ad-
vance beyond its original bulle throughout the whole season. It
inereases in size by successive additions o its exterior. To what-
ever extent this Increase may reach, either vertically or hovi-
zontally, during the first season (assuming that it ecommeneced
from a central point or germ), but few seed-like bodies are deve-
loped in it, and these few, as I have before said, are found in the
centre or first-formed portion. The next year the development
of its fleshy substance appears to commenee from these seed-like
bodies, which a few weeks after it has again become submerged,
pour forth their contents over the last year’s skeleton, and reach~
ing its circumference develope a new portion ; and in this way,
by successive additions, it gradually increases m bulk, while the
seed-like bodies accumulate about its centre, till at length it be-
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comes hased on a mass of them, the lowermost of which merely
consist of the refuse of thosc which have fulfilled the purpose for
which they were originally destined®, .

Connected with the growth of Spongilla is also the following
fact, which presented itself to me and which is interesting, inas-
much as it seems to point out, that germs or full-developed cells
of it abound in the water of the tanks, independently of those
swhich exist imbedded in their nataral structure: viz. one day L
observed a few fresh straws floating together on the surface of
the water of a tank which abounded with several species of Spon-
gifla; they had been accidentally thrown there, but before they
began to change colour from puirescence, and therefore but a
few days after they had been in the water, a growth of Spongille
alba took place around each straw separately, which soon in-
ereased to the thickness of half an inch. I do not remember to
have seen another instance of such rapid growth, and the fresh-
ness of the straw proved this rapidity, for in this country 1t
changes colour after a very few days’ immersion.

Although I was perfectly aware that Spongille might be unco-
vered by water for many months in the year and still retain its
vitality, yet I wished to sec if this would be the case after the
interval of more than a year. I therefore placed some portions,
which I had kept for this purpose, in tanks supported on bits
of cork, and others on stones from which they had been unde-
tached ; but from some cause or other, whether from the partial
putreseence which its dry fleshy substance subsequently under-
went, or from this being present in a larger quantity in sponges
taken out of the watcr in their Living state and cavefully pre-
served, than in those exposed to the sun and winds on the dry
rocks throughout the greater part of the ycar, or from both com-
bined, the shrimps and erabs were attracted towards the former
and devonred them with vapacity, while they left the latter un-
touched ; so that I was at last compelled to enclose a portion in a
gauze-wire case, which was kept 3 or 4 feet beneath the sur-
face of the water for several months, This portion was fixedona
stone, in the position in which it had grown, and when the case
was taken up 1t was found to have excecded by many times its ori-
ginal bulk, was covered with its natural pellicle, and in the active
performance of all its vital functions.

Colour.—This in all, excepting cinereq, appears to be yellow,

- ® Dutrochet has noticed the fact, that in a piece of Sporgille which he
kept in water for some months, and which contained seed-like bodies, all
the soft parts died, became putrid, and dissolved away during the winter,
and that in the following spring the fleshy snbstance became renewed.—
Mémoires pour servir j 1'Hist, Anai. et Physiol, des Végétavx et des Ani-
Tnaux, t. ii. p. 436.
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‘The contents of the dried seed-like body are yellow, and al-

though the new sponge when it first grows from them appears
‘to be white, yet, if its cells be examined under a high magnify-
ing power; their granules will be found to be translucent and
yellow, closely resembling, under transmitted light, the colour of
chlorine, : : : '
- Bometimes the green eolour of the yellow sponge is evidently
ewing {o the presence of numerous solitary spherieal corpuscules,
at other times it is as evidently owing fo the presence of an Oscil-
latoria or to Diatomacee, but more frequently it appears to de-
pend on the presence of some eolowing matter in or about its
cells or granules themselves.

If some fresh cells of cinerea be examimed under a high mag-
nifying power, they and their contents will present the gray or
lilac tint pecaliar to the species, and in like manner the eells of
yellow sponges which have become green would seem to indieate
a similar position of their colouring matter, which in this instance
however generally appears to depend on an extra tint of green
added to the cell-granules only.

Undoubtedly the sun has the power of turning the yellow
sponges green when they arve taken from the tank and exposed
in g glass vessel to his rays. At the same time the greater part
of the sponges are exposed to the sun in their natural hahitations
throughout the whole year, and yet, with the exceplion of firia-
bilis (which is always green, at least externally), it is only here
and there that you find a portion of the others taking on that
colour. Exposure to light again does not appear to have this
effeet on the small pieces of sponge grown from the seed-like
bodies, if eare has been taken not to admit the presence of other
organismy, for they retain their white cotton-like appearanee,
although exposed to the sun for several days, 4. e. from the mo-
ment they have become perceptible, up to the time that they
perish from the want of nourishment in the distilled water in
which they have been brought into existence. _

It is impossible therofore under these circumstances to say
without further research, if the green colour is owing to an ad-
ditional -tint: to the colouring matter of the cells or granules
themselves, or fo the presence of some foveign-organism. Bory
8t. Vineent supposed 1t to be owing to the presence of dnabaina
umpalpabilis*, but when it is due to an Oscillatoria or to Diafo-

macee, or to solitary organic corpuscnles, they are distinetly visi-

ble; the green colour however is frequently present when neither

can be observed. :
Among other experiments I instituted a set to ascertain if each

species of Spongilla had its peculiar form of Profeus ; and for this

* Johnston, Brit. Sponges, foot-nete, p. 156.
Ann. & Mag, N, Hist. Ser, 2. Vol. iv, 7
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purpose I took small portions of the yolk-like substance from the
seed-like bodies of dried pieces of each of the sponges, and after
having placed them in separate watch-glasses with distilled water,
set them aside for a few days until the protcans made their zp-
pearancc®. I then began to compare the latter with one another
in the different watch-glasses, but instead of finding that each
species of Spongille had its peenliar form, 1 frequently found
that the kind of protean I had determined on as proper to one
specics, was 0 be seen on the same or on the following day in a
watch-glass containing yolk-like substance from the seed-like
bodics of another species, and so on throughout all the glasses.
Tt therefore would appear, that in whatever the specific distinctions
of the different protcans consist, too much stress must not be laid
upon their external forms.

Respecting the position which Spongilla holds among orga-
nized bodics, I feel incompetent to offer an opinion. All who know
anything about the subject are aware that it is closely allied to
both the animal and vegetable kingdoms, but it is for thosc who
ave best acquainted with that part of the chain which unites
these two great conventional divisions, fo assign to it its proper
link.

I might here state, however, that we are indebted to Dujardin
for the earliest notice of the resemblance of the sponge-cell to
the Proteust. FEhrenberg’s name for the Proteus is Amaba ; he
has also applied the same name to the fifth family of his naked
Phytozoaria polygastrica, Sect. 3, Pseudopodia, in which is 1n-
cluded the genus Amacha. _

Finally, I stated in the P.S. to my © Notes},” that the Pro-
teus fed on its like after the manner of the Hydra. The fact
which induced me to make this assertion has been already
mentioned, but the subject requires further investigation be-
fore it can be considered coneclusive. It is difficult to conceive
why the Proteus should enclose within its cell-wall one of its own
like, if it were not for the purpose of feeding upon it; added to
which the constant accumulation of refuse matter, which, issuing
from the facal orifices, setiles on the surface of the living sponge,
when kept in a horizontal position, shows that there 1s & con-
tinual elimination going on of material which is no longer useful
in its ceconomy, and in connection with the fact to which I have
alluded, would seem fo pomi out the probability that such ejecta,
to a certain extent, consist of the cast-off parts of organisms from
which the nuirient parts have been abstracted.

* Throughout all my experiments distilled water was used, and every
precaution taken to preclude as far as practieable the introduetion of foreign
matter. - '

4 Aun. des Se. Nat. n, s. x. p. 5.

1 Ann. and Mag. Nat. Hist. loc. eit.
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EXPLANATION OF PLATES IIL IV. awp V.
Prars L

Fig. 1. Section of Spongilla Meyeni, natural size. .

@. Small spicutum and seed-like body of the same, magnified.
Fig, 2, Section of Spongilia plumoesa, natural size. .

b. Small spiculum and seed-like body of the same, magnified.
%y, 3. Section of Spongilln friabilis? natural size,

¢. Small spiculum and seed-like body of the same, magnified,
Fig. 4. Section of Spongilla alba, natural size,

4. Smell spiculum and seed-like body of the seme, magnified,
Fig. 5, Section of Spongille cinerea, natural size.

. Small spiculum and seed-like body of the same, magnified.

As none of these species possess specific forms, it has been deemed advi-
sable to give sections of them, showing their average and relative thicknesses,
the form of the prejections from their surface, and the peculiarity of their
internal structures vespectively.

Fig. 6. Magnified section of a seed-like body of Spongille Meyeni, showing,
J» spicular erust ; g, coriaccous capsule ; %, internal cells, and 4, in-
fundibular opening.

a, Germs of cells magnified,—the largest zo%5th part of an inch in
diameter.

b, Cell of seed-like body containing germs, magnified.

¢. Portion of coriaceous membrane magnified to show hexagonal divi-
sions and transparent centres. :

d. Small spiculum of Spongitle Meyeni, magnified.

e, One of 1ts toothed disks with central aperture, magnified.

Prare 1V,

Fig. 1. Disk to show the appearance which is presented on the surface of
the watch-glass & few days after the inatier of the seed-like body
has been forcibly expelled into it under disiilled water.

. Denticulated proteus in progression, showing its granules and hya-
line vesicles, magnified. : :
&. Passive state of the same, magnified.
€, ¢, ¢. Gorms parcelled out in semi-transparent mucilage, magnified.
d. Denticulated proteus, magnified. .
£ e. Diffluent proteus, ditto.
J. Vermiform proteus, ditto.

g g- Animaloules about t5zth part of an inch in diameter, which, to the

@ almost complete exclusion of all other kinds, were generally pre-
sent with the proteans, magnified.

%y Ly k. Threads of semi-franspavent mucilage, ditto.

Fig, 2. A magnified view of a newly-formed portion of Spongilla, grown in
distilled water from a seed-like body, as secn with Ross's micro-
gcope, under a compound power of 4th of an inch foeus,

Sponge-cell with its granules and hyaline vesicles magnificd, taken

) from the game portion. .

b. The same in a passive state, magnified.

8 .

XL Marginal or thinnest portion of newly-formed Spongiila, ditio.

dy d. Form of its extreme edge, ditto,
¢, &. Hyaline contracting vesicles, ditto.
5. Sponge-cells én sitw, ditto.
Zig. 3. Magnified view of & denticulated protens with a portion of & gpicu-
Inm in a fold of its cell-wall,
#g. 4. Diito, with a lericated animaleule and germ in ditto,

ves
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Fig. 5. Diito, showing 2 small protens aitached to the side of a transparent
cavity in ditto. ] .
Fig. 6. Ditto, in the act of surrennding a foreign body. )
Fig. 7. Most striking forms assumed by proteans, developed from the matter
of the seed-like bodies (secn at various times), magnified.

) Prate V,

g, 1. Remarkable forms assumed by proteans, developed from the matter
of the seed-like bodies, magnified,

Fig. 2. General form of large spiculum, ditto.

H4g. 8. Magnified view of spiniferous spiealum.

=1

X.—Notice of & Bottle-nosed Dolphin (Delphinus Tursio, Fabr.)
upon the Suffolk ecoast. By W. B. Crarks, M.D.

A spECIMEN of this Dolphin has been sent to the Ipswich Mu-
senm within a few days; it was discovered upon the beach at
Bawdsey, which is a village about fourteen miles from Ipswich,
The animal was stranded on the shore and left by the retiring
tide. There arc many regular transverse marks across the anterior
edge of the dorsal fin, and across the -back posterior to that fin :
therc was also a deep wound in the underside of its throat, a little
anterior to the sternal region, apparently inflicted by a lance, and
also various marks upon several parts of the body, as if produced
by the blunt hook and point of & * boat-hook.” By these I am
induced to suppose that the creature was entangled at sea, in the
net of some fishing vessel, the evew of which, upon finding it
there, exerted their best means of despatching it, and afterwards
turned it advift.

Prof. Bell wemarks (in his History of Brit. Quad. ineluding the
Cetacen), “ Considerable ambiguity appears to have rested upon
this rave species of northern Dolphin, which has been gradually
removed by Desmarest, G. Cuvier, and particularly by F. Cuvier,
in his admirable book already quoted (Fr. Cuv. Hist. Nat. Cet.
p. 141).” It now appears certain that the ** Nisarnak *” of Fa-
brieius and of Bonnaterre, and the fivst of the two Bottle-nosed
Whales figured by Hunter, ave identical with the Delp/hinus
Tursio. Desmarest and G, Cuvier had at first cousidered theni
distinet, but the latter distinguished natuvalist afterwards cor-
rected the ervor, and his brother kas subsequently fully esta-
blished their identity. :

The first account which we have of its appearance on our
shores is that of J. Hunter, in which he considers it as the com-
mon Dolphin, Delplhinus Delphis. The specimen figured {Hun-
ter, Phil. Trans. 1787, p. 373. t. 18) was canght, says Hunter,
upon the sea-coast near Berkeley, where it had heen seen for
soveral days following its mother, and was faken along with the
old one : the latter was 11 feet long.
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" Mr. Jenyns mentions another instance of its ocemrrence n the

river at Presfon, the length of which was 11 feet. )
Col. Montagu apparently describes another taken m the river-
Dart in Devonshire, the length of which was 12 fect. o

* Prof. Bell continnes,  The history and description of this ani-
mal are still deficient; it is probably a rare or lacal species,
and may be chiefly confined to the northern scas ;” he also believes
it probable, with Mr. Jenyns (Brit. Vert. p. 41}, that Delphinus
truncatus of Mont. (Mem, Wern. Soc. iii. p. 75, t. 8) may be.
admitted as 2 synonym of this species. The one described by
Montagu as taken in the river Dart in Devon, about five miles
from the mouth of the river, was 12 feet in length and 8 in cir-
cumfercnce at the largest part. When wounded it is said to have
made a noise like the # bellowing of a bull.”

. Our specimen is a female, 8 feet 4inches in length and 4 feet
ingirth, - In colour it is black on the back, gray and purplish
gray on the sides, and white with tinges of dusky white beneath,
Forehead convex ; jaws produced, subrostral, lower a little longer
than the upper. Teeth conieal, 2—3 : g%. :

. In taking a general view of the creature I noticed the follow-
ing proportions, viz. the dorsal fin appears to oceupy the middle
region between the point of the jaw and tip of the candal fin:
then drawing an imaginary line perpendicularly down from the
anterior base of the dovsal fin, the pectoral fins appear to oceupy
the middle region between this line and the point of the jaw;
whilst the eloaea oceupies the middle vegion between the same
line and the base of the caudal fin.

There is 4 degree of beanty and elegance about the creature
with regard to its general colouring and form, the fins presenting
a series of ogee curves: the dorsal fin is ample and curves back-
ward ; the pectoral fins appear vather small in proportion to the
size of the animal ; the caudal fin, being the principal instrument
of propulsion, iy-ample. The compressed character of the caudal
extremity of the body is carried from the base along the middle
region: of the depressed fin so as to produce a ridge both above
and below it, giving that part a peeuliarly elegant form, and en-
suring the grestest amount of cffect in 1ts vertical action upon

< the medium in which the creatnre is swimming.

. The respivatory aperfure is 1 foot 2 inches from the point of
the nose, and looking at the animal in profile appears to form
an ispsceles triangle with the eye and point of nose, the short
side of which triangle is bounded by this aperture and the eye:
it is go completely closed by the valvular arrangement. as to ap-
pear like a curved crescentic line with the ends or korns directed

“forwards. The extremities of this aperture ave one inch and three-
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