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: T—A Descriptive Account of four Subspherous Sponges, Ara-
) bian and British, with General Observations, DBy I1. J.
B Carrer, FL.R.8. &c.

Ch . [Plates L & IL]

'T'HE Subspherous Spenges, like ]glota.toes in appearance, analo- -
goug also in form to the Liycoperdens, the large Spheerie, and
the tuberose Fungi, are not unfrequently present among the
exuvie of the sea-shore, where, after having been freed from
their original attachments, and drifting in a living state about
the bottom of the sea for awhile, they are at last landed by the

, waves.

i Having specimens of two species, which I found on the

south-cast coast of Arabia (one of which was gathered alive),

w and of two others found on the beach at Budleigh-Salterton

(also alive), I resolved, for the sake of direct information, to
exanmtine them respectively ; and bringing to my aid Dr.
Johnston’s work on the British Sponges (1842), and Dr.
Bowerbank’s papers on the Spongiadse, published successively
in 1862 and 1864 by the Royal and Ray Societies, T found so
much still left untold that I further resolved to draw each of
these sponges themselves, and, placing their elementary paris
beside them respectively, to wiite a simple description also of
each {that is, confining myself as much as possible to familiar
terms in our own language), and to follow the whole by ge-
Ann. & Mag. N, Hist. Sex.4. Val.iv.
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neral observations showing how far I agree and how far differ
from the remarks of my predecessors on this portion of the
Spongiadse. ]

Two of the species which I have figured and described are
new, viz. the Arabian ones; and the other two are common 1o
our own shores, but hitherto very inadequately represented.
Toach contrasts 1n most respects strongly with the other, and
all fonr bronght tegether in this way seem to me well fitted
to convey a good idea of the principal as well as peculiar fea-
tures of the subspherous Spongiadze respectively. )

My object has 1ot been fo present a mere description which
might serve for a handbook, but to give an elaborate account,
with illnstrations, of four of the most characteristic species of
the division, o correct to a corfain extent what appeax to be
the exrors of others, and thus to xecord, to the best of my abi-
lity, descriptions and observations which might be relied upon
for future classification. ) )

In these descriptions I shall as much as possible avoid the
word “ tissne;” for such is only shadowed forth in the sarcode
of the sponge, and, however much apparent in 1t fresh state,
more or less subsides into a glue-like mass on drying, when
tigsue in the higher developments for the most part puts forth
its most definite, prominent, peculiar, and persistent charac-
tors. The tissues and the structures of the sarcode, whatever
they may be, are, for the most part, as it were dn embryo; and
we have nothing to do with the naming of objects, 1 a scien-
tific point of view, unmtil they are unmistakably defined.
Hence such terms ag ovaria, membrane, cesophagus, pyloxic
valve, &c., in respect to the sponge, had better for the preseut

_be omitled, whatever their application hereaftey may prove
worth when such parts in the sponge are undeniably iden-
tified. . )

In the following descriptions, also, it must not be expected
that I have given the whole Listory of the British specics,
their habitat, locale, &e.; this musi be sought for in the works
to which I have alfuded, my desire being chiefly to contrast
four prominent species among the subspherous sponges, two
of which appear to have been undescribed, and the other two
unsatisfactorily illustrated. o . _

" The measurements (of conrse approximative) are chiefly given
in the cxplanations of the plates, to avoid confusion in the
text, and units indicating so many 1800ths of an inch or frae-
tions of the same {unless otherwise mentioned) have been
employed, by which the relative proportion of the objects
gize may be seen at once, and the real size readily computed
if necessary ; while the illustrations of the sponges themselves,
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although drawn after nature as much as the subject would
permit, are less for effect than for efficiency, the microscopist
often having, in his delineations, to aim af that which an
artist would not tolerate nor could supply.

Tethya arabica, mihi.
PL T. figs. 1-8, and PL II. figs. 19 & 20.

Globular and free, or hemispherical and fixed. Swface
soft, hispid, veticulated, with the pores occupying the inter-
stices, and projecting spicnles the lines of reticulation, all more
or less matted together by the dermal sarcods of the sponge.
Targe vents in more or less pluralify, monticular. Internal
structure radiated, rigid, compact, consisting of a corticular, a
body-, and a nucleated portion. Corticular portion loose, ill~
defined, consisting of tufts of spleules maited fogether by
dermal sarcode. Body formed of sponge-substance supporied
on bundles of spicules overlapping each other and radiating
from the nucleus to the circmmference; the whole permeated
by the excretory system of eanals, which, branching and ana-
stomosing thronghout, finally terminate in the vents on the
swrface of the sponge. Ileshy porfion of sponge-substance
morc or less charged with minute spherical bodies like gem-
mules. Nucleus globular, consisting of a more compact and
dense condition of the spicules and sponge-substance of the
body. Spicules of the swface all smooth and pointed, con-
sisting for the most part of groups of bifid, trifid extended, and
trifid recurved heads, supported on long delicate shafts respec-
tively, mingled with the poinied ends of the stout spicules of
the body. BSpicule of the body straight, smooth, fusiform,
pointed at each end, or not unfrequently with one end more
or less abruptly terminated and vound, Minute, thread-like,
contorted spicules, semicireular and sigmoid, together with
minute siliceous globules, abound throughout the sponge, but
more particularly in the corticular portion; somewhat larger
ones, of a semielliptical form, with single, pointed, incarved
ends, and others of a like kind, whose shalts consist of three
curves (of which the central is the largest), with trifid ends
webbed together like a waterfowl’s foot, and bent mnwards, arc
not uncommon in this sponge. Gemmules (?) numerous, white,
spherical, in all sizes of development up to the matwred or
largest, which consists of a spheroidal cell filled with glo~
bules (7) of refractive matter; gemmule white, when viewed
by direct light, but by transmitted light seen fo be surronnded
by an equally spherical transparent portion, or cell, densely
charged with extremely minute, bacilliform spicular bodies,
1%




4 Mr. H. J. Carter on the Subspherous Sponges.

Size variable, that of specimen figured 3 inches in its longest
diameter.  Colour :—corticular portion prey, body Lriglt
orange, nneleus pink,

Hab. South-east coast of Arabia, opposite the north-east
end of the island of Masira. Free or fixed to the rocks along
the shore.

Obs. T found several specimens of this sponge about the
locality mentioned ; somo were floating or rolling about m the
land-wash, and others fixed to the rocks—the latter with, and
the formcr of course without, point of attachment. It is pro-
Dbable that those portions alone float which, having got out of
the water for a little time, get some air in them, and that
when this is extricated they again sink to the bottom. The
sarcodal substance of this sponge is so rigid and contrac-
tile that, when alive, it can with diffieulty be torn to pieces.
Those on the rocks appeared to me to gét more rigid 1 pro-
portion as I tried to get them off, until at last 1 was obhged
to apply my geological hammer and chisel to them. "The
forcible power of contractility here, as well as in Tethya lyn-
curium, which T shall presently describe, may partly account
for the compact character of the sponge-substance after death,
and the comparative absence of the excretory system of canals
probably arising therefrom, in both these species. T\ avabica
very much resembles 7. eramiuwm of our own shores; but T
found no gemmules in it, like those figured and desciibed by
Johnston and Bowerbank respectively as peculiar to the latter
species ; nor does the surface of the Arabian species agree with
that of 7T.cranium figured in Johnston's ‘British Sponges.’
Tt appears novertheless to be the representative of the latter on
the sonth-east coast of Arabia. ,

Tn one small portion of the smface which I examined there
happened to be several stoutish trivadiate spicules, with their
rays expanded in the corticular part, like those of Greodia—
showing, by this oecasional occurrence, how such characters
may be prosent in species otherwise distinctly diffevent,

On treatment with iodine, faint traces of starch made their

~ appearance in the globular contents of certain little cells, but

not of the gemmules, which twrned amber-colour.

When dry, the surface of this sponge presents a glistening
ashestiform “appearance, from the numper of delicate spiciles
which project beyond the dermal sarcode.

. Geodia ( Cydonium, Gray) arabica, mihi. PL I. figs. 9-16.
Globular, free or fixed. Surface hard, hispid, covered with

a short hirsute dermal sarcode (where the latter is not abraded)

densely charged with minute smooth spieules, beneath which

>
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are a number of dimples or pores move or less regularly scat-
tered over the whole sponge, with here and there larger ones,
of the same appearance, which scem fo be vents. Internal
structure subradiated, cavernous, consisting of a cortex and
body, but no nucleus. Cortex hard, compact, composed of a
thin but fiom layer of globular crystalloids, apparently in con-
tact with each other, covered externally by the dermal sarcode
mentioned, and internally in communication with the body,
the dermal sarcode presenting minute apertures of communi-
cation hetween the exterior and interior of the sponge; and,
where abraded, that portion only of this sarcode which is nsually
gtretched across the pore in the form of a diaphragm with
central circular aperture some distance below the surface.
Body formed of sponge-substance supported on intercrossing
stout spicules, which civenmferentially run into a zome of
radiating ones that support the cortex, and centrically into a
denser conditien, which is subnuclear; the whole permeated
by an excretory system of wide canals, which, branching and
anastomosing throughout, communicate to the body a cavernous
subradiated structure, finally terminating in the vents on the
gurface of the sponge. Spicules of the dermal sarcode minute,
smooth, slightly curved and pointed at each end. Globular
erystalloids of the crust more or less elliptical, somewhat com-
pressed vertically, and presenting an umbilicated depression
on the proximal side; found in every part of the sponge, in
all stages of development, but chiefly forming the crust. 'When
young, consisting of a minute central point suwrrounded by a
radiated mass of hair-like spicules, which, in advancing to-
wards maturity, become conical externally and, giving place
to a clear general crystallization of the centre ox body inter-
nally, torminate at last on the surface in short, rough, club-
shaped eminences and polygonal star-like faccis (peculiar to
the umbilicated depression and convexity respectively) sepa-
rated from ecach other by shallow fissures. Spicules of the
body large, smooth, fusiform, slightly curved and pointed at
each end. Spicules of the zone supporting the crust all smooth
and pointed ; provided for the most part with trifid extended

trifid recurved, and triradiate heads, 1 the proportion of about
cight of the two former to one of the latier, which in point of
stoutness is more than double their size; all furnished with
long pointed shafts, of which the stout triradiate one is by far
the shortest, although the thickest. Minule stellaic spicules
found in every part of the structure, but most about the ernst

1uside and ont, consisting of a variable number of smooth (?)’
straight rays, radiating from a central globule; also some fow
of a larger kind, in which the rays cousist of a number of
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short conical processes standing out vertically from a thick
globular body. Size variable; that of the specimen figured.
3 inches in diameter. Colour: grey on the swface, yellowish
interiovly.

Hab. "South-east coast of Axabia, opposite the north-east
end of the island of Magira. IFree at the bottom of the sea,
whenee it gets landed by the waves.

0bs. 1 have never found a living specimen of this sponge,
or a specimen fixed to the rocks: my descriptions are taken
from dried ones found on the sea-shore, whose shape nover-
theless indicates their free or floating habit. Pieces of stone
and coral, however, may be attached to thiz sponge almost
sufficicnt to keep it stationary at the bottom of the sea; and in
these instances it 1s observed that the crust is always con-
tinuous next to the foreign matcrial, by which we learn that it
must thercfore have been the dermal savcode outside the erust
which attached them to the surface of the sponge. Of cowrse
the same remark applies to the condition under which portions
of G arabica would float or sink to the bottom as that on 7.
arabica, viz. the presence or absence of air in it.

This species is closely allied to Geodia zetlandica of our
shores ; and if hereafter it showld be found that the dermal
spicules of G arabica ave of the same kind as those which
impart a like hirsute character to @, zetlandica, and that this
chardeter in the latter should be owing move to their presence
than to the “ projection of the body-spicules’ (which n G.
arabica are ten times as Tong as the dermal ones), then it is
not improbable that both will have to be regarded as belong-
ing to the same species. Stellate spicules also abound in the
dermal sarcode, but they are subsidiary; they are no more
numerous there than the stellate spicules which we shall pre-
sently sec in the dermal sarcode of Pachymatisma Johnstonia,
where a fusiform, rough, and not the stellate form will be
found to be the dermal spicule in particular. Like the latter,
whose surface, when fresh, is of a grey colour, from the trans-
lucent state of the globular crystalloids and sponge-iissue
when soaked in water, it consequently becomes chalky-white
when dry; and probably, like Packymatisma also, although
subsequently free, is, in the early part of its history, fixed in
some submarine locality.

On comparing the size of the pores and their distance apart
in &. arabica with those in a fresh specimen of Pachymatisma
(where they appear in other respects to be precisely alike), 1
find that the former arc all much smaller and much nearer
together than in the latter. But as they are much smaller
and much nearer together in the dried than in the fresh speci-
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mens of Pachymatisma, I infor that in the fresh state of &.
arabica they would also have been much larger and much
further apart than in the dried specimen. T'his difference in
size and distance therefore arises from comtraction ; and allow-
ance should he made for it in viewing the illustration, which
is, of course, taken from 2 dried specimen.

On raising a portion of the crust of a specimen of . ara-
bice, and taking out a piece of the subjacent structure (viz.
that just inside the trifid heads of the spicules of the zone), I
find, by treatment with iodine, that it often contains many
decided starch-granules, whose presence scems to indicate that
they were developed there, and there in particular, since the
part was never so exposed before I opened it, and no por-
tions of the structure taken from other parts of the sponge
have, under similar circumstances, presented any trace of an
amylaccous deposit; nor have T ever bheen able to find any
starch-granules in a corresponding position of the structure in
Pachymatisma Joknstonia, The remark is therefore made for
what it may prove worth hereafter,

Tethya (Donatia, Gray) Gyncurium, Lam.
PL TI. figs. 1-6.

Globular, almost spherical, fixed. Swrface continnously wn-
even, wartlike, and rigid, except at the part of attachment,
which is, of course, rough and forn ; consisting of small, more
or legs civeular lobes, with interangular depressions, the former
presenting the broken ends of spicules, and the latter, in the
recent state only, the pores and vents respectively of the
sponge, which the cortex, owing to its powerfully contractile
nature, closes to almost entire obliteration after death. In-
ternal structure radiated, vigid, compact, consisting of a cortex,
body, and nuclens. Cortex defined, thick, rigid, consisting of
sponge-fibre interlacing at right angles the spicules of the body
as the bundles of the latter pass through it, in an expanded
form, to the smface; the whole so dense as to asswme the ap-
pearance of fibro-cartilage ; charged with two forms of stellate
spicular bodies peculiar to the species. Body consisting of
sponge-substance supported on stout bundles of spicules over-
lapping each other and radiating from the nucleus to the cir-
cumference ; the whole permeated hy the excretory system of
canals, which, brancling and anastomosing throughout, finally
terminate in the vents on the surface of the sponge. Nucleus
large, globular, consisting of sponge-fibre and spicules, all in-
tercrossing and interwoven with each other so densely as, like
the cortex, to present the appearance of fibro-cartilage. "Spi-



o
i
N
i
i

8 Mr. H. J. Caxter on the Subspherous Sponges.

cules of the body straight, smooth, fusiform subulate—that is,
awl-shaped, with one end ronnd ; of different degrecs of tenmity,
but probably all subulate. Stellate spicules of tiwo kinds, lavge
and small or minute: large stellate spicule smooth, consisting
of a clear globule of silex more or less covered with tubercular
projections supporting a variable number of conical pointed
rays, which are frequently more or less undulated, and some-
times bifurcated, at the extremity; situated chiefly at the

“union of the cortex with the body: minute stellate spicules

consisting, in like manney, of a central globule, from which
project a variable number of rough subspinous rays; found
in abundance throughout the whole structure, particularly in
the lines of the afferent or incurrent (?) canals, and the oufer
part of the corfex. Size of specimen figured about an inch in
diameter when fresh. Colowr dull sponge- or amber-yellow,
most evident in the fleshy substance of the body.

Hab. England, Devon, Budleigh-Salterton beach. Marine,
place of growth to me unknown.

Obs. About three years since, several of these were found
on the beach at Budleigh-Salterton, having by some means
been wrenched from their place of growth and thrown up (I
think in the auntwmn) among other exuviam. They were
brought to me quite fresh on the same day that they were
found ; but their place of growth is to me as yet unknown, 1
could discover no gemmules or reproductive bodies in them
lile those observed in Tethye arabica; and the afferent and
efferent canals can only be traced by placing a thin vertical
scetion of the cortex (after having been compressed while dry-

- ing) in balsam, when the minute stellate spicules almost alone

mark their course, on account of the homogeneousness of the
structure and plastic consistence of its elementary tissues
through which they pass, and in which, on this account, they
appear fo exist as mere canalicular exeavattons. In short, the
fibres of the cortex arc so soft, plastic, and delicate, that on

drying they all collapse into a common mass, in which indi-

vidually they become indistinguishable.

It might be observed that the abundance of minute stellate
spicules n the affevent canals ave for the purpose of stiaining
the water as it passes through them into the body of the
gponge ; but it must be first proved that they are in the afferent
or ncurrent, and not in the efferent canals, before this opinion
can be held; and then it can only be conjectural.

Pachymatisma Johnstonia, Bowerbank. PI IT, figs. 7-18.

Subglobular, tuberose. Surface hard, or covered with a soft
dermal sarcode (where not abraded) densely charged with
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minute rough spicules, beneath which are a number of pores
more or less regularly seattered over the whole sponge, with here
and there larger ones that appear to be vents, Internal structure
dense, amorphous, without any appearance of radiation, con-
sisting of a cortex and body only. Cortex Lard, compact, com-
posed of a thin but firm layer of globular crystalloids in juxta-
position, covered externally by the dermal sarcode mentioned,
and internally in continuous contact with the body ; picrced
by conical or dimpled depressions called “ pores,” keeping up
communication between the exterior and interior of the sponge
through several microscopic apertures in the dermal sarcode
opposite to them, when this sarcode has not been abraded, but
where this has been the case presenting a diaphragm of 1t
pierced by a circular aperture some distance below the sur-
face®. Body formed of sponge-tissue supported on mtercross-
ing spicules, which circumferentially run mto a narrow zone
of triradiate ones that support the erust, the whole permeated
by the excretory system of canals, which, branching and ana-
stomosing throughout, communicate to the body a cavernous
structure, but not the loast appearance of radiation; finally
terminating in the vents at the surface of the sponge. Spicules
of the dermal sarcode minute, fusiform, rough or subspinous.
Globular crystalloids of the crust for the most part elliptical,
elongate, somewhat compressed vertically, and presenting an
umbilicated depression on the proximal side, found abundantly
in every stage of development in every part of the sponge,
but chiefly in the crust, where they are packed together hke
masonry, and sometimes equally so round the calibre of some
of the excretory canals for nearly an inch of their course in-
wards. When young, consisting of a minute central point
surrounded by a radiating mass of hair-like spicules, which,
in advancing towards maturity, hecome conical externally
and, giving place to a clear crystallization of the body inter-
nally, termmate on the surface in clavate rough extremities or
polygonal star-like facets (according fo their position in the nm-
bilical depression or on the convex swrface of the crystalleid),
separated from each other by superficial fissures. Spicules of
the body all smooth and shghtly corved, cylindrical or fusi-
form, with simply rounded or mflated extremitics, Menuie
stellate spicules abundantly dispersed in every part of the
sponge, and consisting of a variable number of conical sub-
spinous rays, radiating from a more or less conspicuous
central point. Size of specimen figured about 1# inch in

* That this diaphragin is a portion of the dermal sarcode seems probe-
ble, from the ceeasional presence in it of the dermal spicule.
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longest diameter when fresh. Colour light grey, becoming
darker on contraction of the sponge after death.

Hab. England, Devon, Budleigh-Saltcrton beach. Mauine,
place of growth to me unknown.

0bs. 1 found three specimens of this sponge on the beach
at Budleigh-Salterion in Februavy last, tho largest of which
is about 8 inches in diameter. They did not present any
pedicle of attachment, and therefore must have becn free for
some time previously. Sessile they are most probably at one
time or other, and soon cement themsclves through the dermnal
sarcode to loose stones or rocks when they are left in contact
with them respectively. But they always fortify themsclves
with their crust first, which thus as constantly intervenes be-
tween the body and the foreign ingredient. It i3 the dermal
sa;mgde which forms the bond of attachment. Two of the
specimens were fresh and living when I found them on the
beach ; but of their original place of growth I am as yet ig-
norant.  Sometimes, probably, such sponges are wrested from
their places of attachment by the dredges or trawls of the
fishermen as they pass over sandy bottoms, and, when thus
loosened and brought to the boat, may not be thrown over-
board until some air has got into them, when they float on the
surface till this is extrieated, but, afterwards sinking, may be
dvifted at last by under-currents to the shore.

L _is to the mieroscopic aperfures in the dexrmal sarcode
covering the pores and their subjacent cavities that Dr. Bower-
bank would apply the terms “pores” and ¢ intermarginal
cavities ” respectively—points to which we will now more
particularly divect our attention.

GENERATL OBSERVATIONS.
Pores and Oscules.

To understand these terms, it is necessary to consider them
abstractedly., Thus the young Spongilla growing from the
seed-like body may probably be taken as typical of the
whole, Tt consists of many pores and one oscule. The
former admit the particles of food io the sponge; and the
undigested portions, having passed through its sarcodal sub-
stance (apparently in the same manner and as easily as
the undigested particles in Amabe are passed through its
body, viz. without cicatrix), find their way into the excretory
system of canalg which terminate in the latter or single oscule.
And this system, multiplied over and over again as the mass
increases in bulk, probably accounts for the great number of
pores, together with the plurality of oscules presented by all
the larger pieces of sponge.

L¥s
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Before the particles reach the pores, they pass through
apertures in a delicate expansion of sarcode which, mem-
brane-like, covers the Spongille, which apertares (about
1-700th of an inch in diameter) arc extemporized here and
there in this expansion, or closed, as occasion may require,
Again, the singlo oscule, which 18 supported on a tubular
mammillary projection and passes through the sarcodal expan-
sion, can also be closed or opened as required by the sponge.

Buti these apertures are situated in a substance which is too
delicate and evancscent to last long under vough treatment;
and hence the term ¢ pores ™ has been used by naturalists for
those superficial cavities which this sarcodal expansion covers
in the move solid and durable parts of the sponge, viz. those
which are e¢vident to the unassisted eye. Hence the name
“ Porifera” applied to the class by Dr. Grant, the term
¢ oscule "’ having only been used for the larger pore which is the
opening of the excretory system of canals.  Vent " hag also
been applied to the latter, which, as regards function, is, of
conrse, more suitable.

Thus Dr. Johnston, in his ¢ British Sponges,’ p. 196, de-
scribes the surface of Geodia zeflundica as * dimpled in some
places, with numerous pores placed pretty clogely together,
and large cnough to be visible with the naked eye,”"—to
which Dr. Bowerbank (Brit. Sponges, vol. ii. p. 46) objects,
stating that “ These orifices are not the pores, but they are the
intermarginal cavitics which receive the minute streams from
nwmerous pores situated immediately above and within a ghort
distance of them ; the true pores, perforating the dermal mem-
brane, arc too minute to be visible without the assistance of
considerable microscopic power.” Yet, in describing Pachy-
matisma, only seven pages further on (p. 53), the same author
states :— n the living condition the pores are not visible to
the unassisted eye, but in the diied state they are very dis-
tinetly seen;’ while at p. 110 of vol.i. we read —FIn FPo-
chymatisma, Jolhnstonia, Bowerbank, a British sponge closely
allied to the gemus Geodia, we find the dermal membrane
perforated by innumerable pores, some as minute a5 1'og inch
1 dimmeter, while others attained the size of gi5 inch.”

Tt is not difficult to sce that there is some confusion here :
viz, that in the latter quotation * pores™ (ranging from g
t0 iy inch in diameter}, which certainly cannot be distinctly
seen by the unassisted eyc, are stated in the former quotation,
although not visible to dthe unassisted eye” in the living

condition, to he ¢ very distinctly” so in the dried state.
In this dilemma T prefer the prescriptive meaning given to
the poves by Dr. Johnston, and as such shall continue to apply
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it, leaving the ¢ pores” and “ intermarginal cavitios” of Dr.
Bowerbank for subsequent explanation.

In my deseription of the  Ultimate Structure of Spongtila 7
(Annals, 1857, vol. xx. p. 21), I have shown that the mem-
brane-like sarcodal expansion in which Dr. Bowerbank’s
“pores” are situated, is composed, like the rest of the animal,
of a congeries of polymorphic sponge-eells, and that thus
these ““ pores”” can be extemporized or closed in any part of
this structure that occagion may 1'eciuire. Hence Dr. Bower-
bank’s term of ¢ dermal membrane *” does not give an adequate
idea of the real nature of this development. Indeed it would
be out of place, as it is out of character, to expect in the ever-
changing, polymorphic, sarcodal substance of these primitive
animals anything to which the term ‘“membrane,” as it is
used in anatomical description for the higher animals, could
be applied ; and it was on this account that, in the ¢ Annals !
of 1856, T proposed the term “pellicula™ for the surface of
sarcodal structures, this having previously been suggested by
Mohl for the consolidated surface of material which has no
distinet enclosing membrane, and by Dujardin, who likens
it to the film which occurs over “flour paste or glue when
allowed to cool in the air.”

1 am aware that T have misapplied the term * membrane”
myself, as regards Spongilla, in the paper to which I have
alluded ; but that is’ no reason why I should repeat it here.
In this paper, also, T have used the term “ apertures ? {or the
extemporized holes in the sarcodal expansion covering the
sponge, and the terms ¢ afferent ” and efferent” for the in-
current and excurrent systems of canals respectively which
are hollowed out in the parenchyma of the body, and T shall
continue to use these terms under the same signification. It
should, however, be remembered that while the efferent canals
form a distincfly arboritic system, the afferent ones appear to
be only passages of intercommunication between the exterior
of the sponge and its areolar or vacuolar cavities, and between
the areclar cavities themselves. For the more ultimate struc-
ture of the parenchyma in Spongilla, see ¢ Annals)’ L e.

Trom the “ pores” (that is to say, my ‘‘apertures’) let us
follow Dr. Bowerbank on to his ¢ intermarginal cavities,”
which, at p. 101, Brit. Spong. vol. 1., are thus described i —
¢ They are in form very like a bell the fop of which hag been
truncated. They are situated in the inner portion of the der-
mal crust, the large end of the cavity being the distal, and the
smaller end the proximal one, The open mouth or distal end
of the cavity is not immediately beneath the dermal mem-
branc. There is an intervening strattm of membranes “and
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sarcode, of about two-fifths the entire thickness of the dermal
crust, which is permeated by numerous minute canals, which
convey the water inhaled by the pores to the expanded distal
extremity of the cavity. The proximal end is closed by a
stout membranous valvular diaphragm, which the animal has
the power of opening or closing at its pleasure.” .
Now, the result of my disscction of this structure, both in
Geodia and Pachymatismea, being somewhat different and more
elaborate, it will be better to describe it in my own words;
and using the term ¢ pores” in the sense of Dr. Johnston, viz.
for the dimpled depressions of the surface, it is perfectly evi-
dent that they are the orifices of hourglass-shaped openings in
the crust, whose constricted portion is situated about midway
between the external and internal suifaces of the latier, as
proved by their expanded portions on either side requiring to
he seraped off for a better observation of the constricted one.
These hourglass-shaped openings are lined throughout with
a thin film of sarcode, which, in the constricted portion, still
further reduces the diameter of this part by cxtending itself
across it in the form of a diaphragm provided with a central
opening whieh is more or less spiral ¢nwards, the outer part
of the diaphragm being always flat. Moreover the spire,
which commences in the aperture of the diaphragm, is some-
times prolonged inwards from it in the form of a spiral tube
of four or five turns, which is again constricted in the centre
and free at the dnner extremity——thus dipping as it were 1nto
the inner portion of the homglass cavity. (PL IL figs. 11,12.}
Hence the aperture through the diaphragm is more or less
gpirally continued on on its inner side. ) )
Tnwardly the film of sarcode lining the inner portion of
the hourglass opening of the erust is in continuation with that
lining the areolar or vacuolar cavities situated at the circum-
ference of the parenchyma of the sponge, into one of which
this part of the howglass opening expands itself ; and here,
at the commencement of the expansion, may be obscrved mi-
nute apertures, which are more or less scattered all over the
qurface of the areolar cavity. Some of these appear to be in-
tended to keep up communication between the adjoining areolar
cavities, while .others, viz. those on the vault or portion next
the crust, are the terminations of certain canals coming from
the surface of the sponge, to be hereafter mentionec.
Fxternally the hourglass opening is covered by the dermal
sarcode when this is present, which is mot always; for it is
frequently absent in parts, having probably been rubbed off
by the rolling about of the free specimens in the sand at the
hottom of the sea; but whether present or absent, the hour-
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glags cavity and it diaphragm remain the samo in all other
respects, '

This dermal sarcode presents a great number of minute
papille scattered more or less over ifs whole surface, each of

whieh is terminated by an equally minute aperture, the latter.

frequently more in appearance than reality, since a thin film
of sarcode is frequently strotched acvoss it, which, in its turn,
may or may uot be provided with a central opening, the pre-
sence or absence of these openings being probably fortuitous—
that is, depending on certain conditions of the sarcode during
the death or desiceation of the sponge. (PL 1L fig. 10.)

The papillary apertures, averaging a little more or less
than 1-1000th of an inch in diameter, are chiefly congregated,
over the openings of the hourglass-shaped cavifies of the crust,
into distinet arem, each of which is move or less convex and
presents an appearance like the top of a pepper-box (that is to
say, a convexity picrced by the papillary apertures), which area
itself is often pursed outwards in the centre also in a papillary
form, with an aperture, in the living state, probably, at its
termination.

Lastly, the papillary apertures which are immediately over
the outer part of the hourglass-shaped opening in the crust
lead directly into this cavity, and those at {he circumference
of the area to minute canals which pass down to the vault of
the areolar cavity (into which the inner portion of the hour-

_glass-shaped opening expands itself), through the hourglass

opening, but ouiside its sarcodal lining; while the papillary
apertures of the crust generally (that is, those altogether outside
the arem) lead to similar canals which traverse the crust oppo-
gite to them, and also open within into the vault of the nearest
areolar cavity. The two latter sets are the openings of the
canals to which I have alluded when deseribing the inner
portion of the howrglass-shaped opening in the erust.

I have not been able to observe any apertures opening into
either portion of the hourglass cavity throngh its sarcodal
lining direct; and the minute spicules so abundant in the
dermal sarcode are seldom present in it or in its diaphragmatic
expansion. These spicules in the dermal sarcode are fre-
quently arranged sponge-like around the papillary apertures —
that is to say, after the manner of poles supporting a conical
ient.

Thus it will be seen that there ave many points of difference
between Dr. Bowerbank’s and my descriptions, which need
not be particularized, as both the laifer are given above, in
extenso ; and should ocular demonstration be desired to confirm
the statements I have made, this may be obtained by vertical

%
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“and horizontal sections of the erust in fresh, half, and wholly

dried specimens respectively of Puchymatisma Johnstonia,
carefully made and manipulated under the microscope, taking
the preeaution never to reflect the film of sarcode which lines
the cavities under examination, as this at once destroys all
certainty respecting the apertures which may or may not exist
in them in thejr intact state.

One point, however, I would notice, viz. that I have not
had an opportunity of seeing the apertwre in the diaphragm
open and close as stated by Dr. Bowerbank, which statement
must have been an inference, as it refers to a specimen of Grepdia
Barrettd, which had been “pickled in strong salt and water ”
(Phil. Trans. p. 1099}, ‘

I have stated that, at this early period of animal develop-
ment, we should not expect to find tissues of the same kind as
those in higher anima.]sz and therefore that Dr. Bowerbank’s
application of the terrn “ membrane ” to the dermal sarcode is
no} legitimate. But although the whole of the soft substance
of the sponge on drying becomes agglutinated into a homo-
geneous mass like glue, there are frequently many parts of it
m the fresh state, and sometimes in the dried {ez. gr. the cortex
of Tethya lyncurium &c.), where tissuc-like structure faintly
appears. )

To deny, therefore, the presence of tissues in the sarcode of
the lowest grades of animal life is not theoretically correct,
however much it may be desirable fo do so for practical
purposes. _

‘We cannot see the elements of which water or glass is
composed, but inference leads us to the conelusion that the
one ig formed of particles of matter in an unerystallized, and
the other in a crystallized condition. Indeed, if we could see
either in either state, there would be an end of all microscopy.

All we know of things is by comparison, and for practical
purposes we discourse of those chavacters which arve most
familiar to our senses; still we cannot help sceing in the sax-
code of the sponge a looming of tissues which, like objects
approaching from a distance, become more evident to us in
the coarser, more durable, and more cvident developments of
the higher animals.

But, to retwn to Dr. Bowerbank’s  {ruc pores,” which I
have, m my description of the * Ultimate Structure of Spon-
gilla” (Annals, 1857, vol. xx. p. 21), designated * apertures”
of the investing membrane. These T disecovered in 1856, while
at Bombay (Annals, Sept. 1856, vol. xviii. p. 242). The manu-
script was in the hands of the printer in England in the month
of June, and the first part published in the ¢ Annals’ on the
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1st of August. Dr. Bowerbank announced his description of
those apertures at the meeting of the British Association held
on the 30th of Angust; and on the 1st of Septembet appeared
the other part of my paper, to which my note on the subject
was appended. Thus, had the whole of my paper heen. pub-
lished at once, I should have preceded Dr. Bowerbank in his
announcement by just one, month. Yet Dr. Bowerbank very
frequently alludes to his own announcement both in the ¢ Philo-
sophical Transactions’ and in the ¢ British Sponges,’ of 1862
and 1866 respectively, without ever mentioning my name
connexion with it; while my figure and particular account of
those apertures, in the ¢ Annals” of 1857, 1s still, I believe, the
only published Tllustration of the fact.

£ 3t be assumed that this reticence arose from not reading
my papers, then it must be also assumed that Dr. Bowerbank
did not read what was published on his own special subject,
and, consequently, that what is stated in the ¢ British Sponges’
&c. is mostly npon his own gpse dizit: lacking, therefore,
anthority, it lacks confidence.

It matters little who has discovered these apertures, so long
as the fact is made known to the public; but the swwm cuigue
should be  sacred, obligation among individuals ; and nothing
that is put before the public loses by additional evidence.

Globular crystalloids.

This term T use for the little siliceons bodies which, closely
packed together, form a hard crust on Geodio and Pachyma-
tisma, whether free or in contact with attached pieces of Tock
or coral, and also sometimes coat the calibre of the larger ex-
cretory eanals of the latier for some distance into the paren-
chyma of the sponge; so that they are evidently accumnulated
in those parts which are most likely to come into contact with
foreign objects. They are imbedded in living sarcode of the
sponge, which, acting as a plastic bond of union between them,
thus gains aceess to the surface, where it forms the dermoid
layer, charged, as before stated, with minute spicules peculiar
to the speeies.

They are found generally in a more matured form in the
crust, especially in Pachymatisma, than in the body of the
sponge, and, after full development, might be transferred {rom
the latter to the former probably as easily and as naturally as
an Amaba discharges its undigested material through the
surface of its body, viz. without injury. But being chiefly
confined to the crust in Geodia arabica, while they abound
generally in the body of Paclymatisma Johnstonia, it becomes

A
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questiouable whether the whole of those formed in the crust
are not entirely developed there.

Be this as it may, they begin their development, and for
some time follow it, very much like the radiated crystalliza-
tion of rninerals, viz. first commencing from a central point,
smromnded by radiating hair-like spicules, which finally be-
come consolidated into a globnlar mass. Here, however, they
leave the spheroidal or mineral for the organic form, and be-
come oval, compressed, provided with an umbilical depression
in the cenire, and a surface of clavate tubercles with more or
less Aat or conical heads according to their position.

Tt is remarkable also that, in the vertical section caused by
fracture, the body is found to have become & clear crystalline
solid globule, still faintly showing the radiated lines of its early
siructure extending from the centre to the ciremference (P1. 1.
fig. 12 a, & 1. IL. fig. 140). On no occasion have I been able
io detect a central cavity in any stage of their development,
either in their natural state or after having been exposed to a
red heat, when the axial canals of the long spicules almost
invariably become oxpanded, and indicate, from their charred
appearance, the presence of more or less animal matfer. At
whatever period, oven under these circumstances, the crystal-
loid was broken, whether in its early uncongolidated hair-like
or in its subsequent crystalline compact state, the same strne-
ture was continuous from the cenfrc to the circumference ;
there was no appearance of central cavity. Thus, however
much they resemble the seed-like bodies of Spongilla in ap-
pearance, they totally differ from them in their structare and
11 their nature. 'The seed-like body of Spongilla is incompa~
rably larger, commences as a simple spherical soft cell, look-
ing like a white speck imbedded in the sponge, and finally
beeomes coated with its horny or siliceous spicular cortical
coat, as the case may be. (Annals, 1849, ser. 2. vol. iv. pl. 3.
fig 6; and 1859, ser. 3. vol. iil. pl. 8. fig. 3.)

To these globular crystalloids Dr. Bowerbank has applicd
the term “ovaria,” stating that, “In an early stage they
appear as & globular body of fusiform acerate spicula, radiating
from a central point in the mass™ (Phil. Trans. 1862 ; Brit.
Spong. vol. i. p. 141}, that in the midst of this central point
'y central cavity is produced in which the incipient ova very
shortly appear,” that the inner and acute terminations of the
radisting spicules form “the common inner surface of the
cavity of the ovarium, which is now filled with an opaque
mass of ova,” that “a single conical orifice or foramen has
also been produced in a portion of the wall, through which the
ova are destined to be ejected,” and that this takes place by

Ann. & Mag. N, Hist. Ser.4. Vol.iv, 2




18 Mr. H. J. Carter on the Subspherous Sponges.

the growing again inwards of the spicules, so as to fill up the
cavity to their original “ central point™ of departure.

- Itis ncedless fo criticise this deliberately detailed[ statement,
which is by no means borne out by the figures intended to
illustrate it, whatever the bodies may have been from which
these were taken (Brit. Spong. pl. 22. fig. 327, and Phil.
Trans.). It must have been as difficult, one would think,
to obtain all thiz information with the microscope as for a
closed siliceous cavity to form itself in the central point of a
radiating mass of spicules, then secrete ova in ifs interior,
then form a hole for their exit, and then close its cavity up
again 80 as to become a compact ball of silex, termed Dby the
author an “ adult” or “ mature ovarinm ” (1) {Phil. Trans. Lc.
p- 815; Brif. Bpong. vol. i. p. 143). o

Alluding to these globular crystalloids in Pachymatisma,
Dy, Johnston, with his natural modesty and love of truthful-
ness, observes :— The bodies which Dr. Bowerbank has de~
seribed as the gemmules of its crust are, he writes me, very
much alike in strochwe fo the granules of the Geodia, which
he finds also ocenr in the body of this sponge as well as in the
crust. This suggests the gunery whether the cuticular gra-
nules of Geodia may not be truly gemmules; but I confess
that to me it appears the question should be answered in the
negative. 'L'hewr posifion, their siliceous and erystallme cha-
racter, and the mode of their aggregation, scem all opposed
to it, and not less so the difference between them and the
recognized gemmules of some Halichondiiae” (Thist, Brit.
Sponges, p. 202.)

It scems to me that if the globular crystalloids of the crust
of Gfeodia are to be considered ovaria, the large stellate bodies
of Tethya lyncurium, which are similarly situated and very
nearly as lavge (bearing the proporiion of 8 to 8), should also
have this distinetion ; but these arc called by Dr. Bowerbank
‘ gtellate spicula.” (Brit. Bpong. vol. ii. p. 92.)

Again, m a compound tunicated animal, about the size and
shape of half a small pea, which, although probably described
before, I have but just noticed on the branches of the fucoid
Clystoseira granulata, in juxtaposition with Grantia cilicta,
the mass, which is of the whiteness of snow, is chicfly com-
posed of globular crystalloids of carbonate of lime, presenting
conical points all over them, very similar to fig. 13, PL 1.
This erystalloid, when compared with that of (esdia arabica,
bears the proportion in diameter of 3 to 8, but, althongh much
smaller and composed of carbonate of lime instead of silex,
has exactly the radiated mineralogical structure of the globular
erystalloids of Pachymatisma and Geodia arabica (fig. 12, a,
PL 1., and fig. 14, ¢, &, PL. T1.). :
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Now, surely, it cannot be said that these globular crystal-
loids, firmly packed in between the cells of an Ascidian and
bound down by its general tough integument, can be the
“ovaria’ of this animal.

In short, [ can see nothing to account for the opinion that
the globular erystalloids of the crust of Geodia and Pachyma-
tisma (for they are both alike) are “ovaria,” excepting the
undizcovered presence of any other propagative form in the
specics, in which case, if the crystalloids were ovaria, they

~ would demonstrate the fact directly. These animals do not

propagate by a gemmule here and there, but by tens of thon-
sands ; and among all the crystalloids of ihese two sponges
that [ have exammed in all stages of development, by firo,
water, fracture, and acid, I have not been able to find one
with anything approaching to a central cavity.

With reference to the Ascidian mentioncd, T might also here
cursorily state that it is almost as full of starch-granules, dis-
persed among the crystalloids, as would be an equal amount of
potato-substance. The conical projections of the erystalloids,
t00, have vory much the appearance of ¢ dog’stooth  calespar,
as if structurally developed under a combination of animal
and mineral influence, '

Lleproductive Elements.

In an illustrated paper on the identity of the sced-like body
of Spongille and the winter-egg of the freshwater Bryoczoa
(Annals, ser. 3. vol.iil. p. 331, 1859), T have endcavoured
to show that the secd-like bodies of Spongilla are so nearly
allied in their structure and nature to the winter-eggs of the
so-called freshwater polypes that, for the present at least, wo
must vegard them as gemmules. This resemblance was pointed
out long ago by Meyen (ap. Johnston, op. cit. p. 154, footnote).
They are chiefly formed in the oldest part of the structure -
(that i, at the base of Spongelle), and are eliminated on the
disintegration of the mass, which is more or less effected by
the winds and the dvy weather to which it is exposed aftor the
water has left it adbering to the sides of the tanks and quarry-
pits in the island of Bombay, where it so abundantly grows.
Subsetlluenﬂy, when the tanks become refilled by “ the rains,”
towards the end of July, the eliminated sced-like bodies may
be seen in great numbers, together with the winter-oggs of the
freshwater Bryozoa, floating about on the surface of the water,
where, affer having become thoroughly soaked, they begin to
throw out their sponge-like substance, and, adhering to float-
ing objects on, or to rocks heneath, the water, finally grow
there into new sponges; while the seed-like hodios still re-

Q¥




t

i

20 Mz, IL. J. Carter on the Subspherous Sponges.

maining at the base of the pavent chiefly renovate the old
mass—although such is the nature of the sarcodo of Spongille,
that T think almost any portion of it, on becomimg thoroughly
soaked, even after drying for a whole hot scason, might, under
advantageous circnmstances, grow into a new individual.

With such properties, then, the seed-like body seems to be
more allied to a bud than anything else, and therefore truly to
deserve the name of “ gemmule.”

The “ ciliated gemmule,” first described by Dr. Grant, and
latterly more at length by M. N. Lieberkithn (Annals, 1856,
vol. xvil. p. 407) as the “ swarm-spore,” T have not yet had an
opportunity of seeing either in the fresh- or salt-water sponges.
But of its cxistence there can be no donbt; and if it had been
particularly sought after, probably it would not have escaped
my observation.

I have, however, as will have been seen, described and
figured bodies in Yethya arabica (fig. 19, P1. T1.) which seem,
mnder the circnmstances, to be very much allied to the gem-
munles of 7. cramsum figured by Dr. Johnston. They are
of all sizes below 15-6000ths of an inch in diameter, and
situated in the fleshy part of the 7ethya, chiefly towards its
base, where they, by the aid of a common lens, appear in the
form of little white specks scattered plentifully thronghout this
substance. The white speck, however, iz not the whole of
this body ; for when it is viewed through the microscope by
transmitted light, it is scen not only to be spherical in 1tsell,
but also to be surrcunded by a spherical transparent capsule,
charged with minute bacillary bodies resembling spicules, but
not siliccons, I think, although resisting the solvent power of
nifric acid applied to them on the slide. They may be albu-
minous tubes on which future spicules might be developed,
but are too minute for anything but conjecture of this kind.
On the other hand, the spherical nucleus or opaque white body
itself appears to be composed of albumine-oleaginous matter,
in some instances assuming the form of minute globular masses,
but for the most part so consolidated by first the drying and
then, latterly, the soaking in spirit and water of the sponge
for elementary examination, that hardly more can be satisfac-
torily stated of it than that 1ts contents appear to be albumino-
oleaginons, and that these had a minute globular strueture.

Still there arc these bodies secattered in great abundance
through the fleshy portion of the sponge; and they scem to get
their capsule developed in proportion to their size, so that at
an early period they would be nothing but white albuminous
spherules. :

T Liave not been able to find anything like them in 7ethya
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tyneurdum or In Pachymatisma Joknstonis ; and of eourse
they could not, if present, be defected in the dried state of
Geadies arabice; nor has any one cver deseribed such bodies
n either of these species; but gemmules have heen described
and figured in Tethya crantum by both Johnston and Bower-
bank, and therefore it is interesting to find something of the
kind in the Arabian representative of this sponge.

Two kinds of gemmules, with marked difference, have been
described and figured by Dr. Bowerbank in 7% erandum (Brit.
Spong. pl. 25, figs. 343, 344); but when he adds (vol. ii.
p. 87) that “ It is highly probable that this marked difference
In gtructure is sexual, and, from the more highly developed
condition of the sccond or largest form, that it is the female[!]
or prolific gemmule,” it can only be hoped that Dr. Bower-
bank’s illustrations are, as usual, much better than his physio-
logical interpretations.

We use the terms “ sperm ™ and “ germ-cell ” for the male
and female elements of the trune or Impregnative process of
generation ; hut the term “ gemmule ” stands for “Dud,” in
which no one has yet detected more than a portion of the
product evolved from a combination of the male and female
clements of generation.

In short, the true or impregnative process of generation in
the Sponge has not yet been made publie, even 1f ever disco-
vered. Licberkithn (L ¢.) has stated that he has seen cells
filled with spermatozoa in Spongilla; Prof. Huxley has de-
seribed and illustrated what he considers to be spermatozoa in
an Australian species of Tethya; aund I have latterly en-
deavoured to throw more light on the subject by pointing out
the probability that in the freshwater Rhizopoda (e. g. Difflugia)
the nucleus furnishes the sperm-, and some other part of the
hody of Diffugia the germ-cells, which produce the new ge-
neration (Annals, 1865, vol. xv. p. 172). But how far this
may be correct m itself, or how far it may apply to the gene-
rative process in the sponges, remains still to be discovered,
since at present this process is as much a mystery as the go-
nerative process was in the stipitate Fungi before (Ersted and
Karsten demonsirated that it took place through the union of
male and female cells growing out of the mycelinni.

I observe, however, that much of the sponge-gubstance on
the swiface of 7' arabica is charged with minute nucleated cells
about 2-6000ths of an inch in diameter, frequently grouped to-
gether, as if the group had been developed in one cell—and that
the substance so charged is especially supported on the rays of
the trifid spicule, as shown in fig. 20, Pl IL.  Neither conld
I help being struck with their resemblance to similar nucleate
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cells which I have fornd and described in the chambers of
Operculina arabica, and which in some specimens of this test
I my possession may be seen (for they appear to he the same)
on their way out from the introseptal canals, ox at the orifices
of holes in the spire, covered with  coating of white ealcarcous
matter. What the real nature of those supported on the trifid
spicules of Tethya arabieca may be T must leave future ob-
servation to determine,

Bpicudes.

In deseribing the spicules, it is very desirable to state
whether they are straight or cwrved, as they maintain this
characteristic feature throughout in the species which I have
described, whatever theiv other forms may be. In vain we
look for this in the specimens of “specific description” pro-
posed. by Dr. Bowerbank (Phil. I'ans. 1862, p. 1132) for
“ adoption by naturalists,” and, of course, followed in his in-
dividual descriptions.

Now in Tethya arabica and Tethya lyncurium, as may be
observed by the illustrations &e., they are all straight, whesreas
in (feodia arabica and Pachymatisma Johnstonic they are all
curved, however varied in other respecis.

‘When we look for a figure of the spieulum of the latter in

Dr, Bowerbank’s illustration of Pachymatisma (Phil. Trans.
1862, pl. 72. fig. 6, and Brit. Spong. fig. 353), we find the spi-
cules there not only almost all straight, but for the most part
also pointed at each end, instead of heing all curved in the
shaft and round or inflated at the ends ; so that one is tempted
to doubt if it be a figure of this sponge.
. Again, when we tumn to the two figures of Geodia Barretts
i the Phil. Trans. (pl. 72. fig. 5, and pl. 32, fig. 2), the latter
of which is repeated in the Brit. Spong. fig. 854, we find fig. 2
three times as large as fig. 5, and the “radii of the patento-
tornate” spicules in fig. 301 (Brit. Spong.) still laxger; yet
they ave all set down as € x 50 lincar.”  Which is the true
representation ?  Generally speaking, these illustrations are
beautifully executed ; but of their truthfulness are we to say
after having only examined one or two of them, ez uno disco
o9mes ?

Had Dr. Bowerbank drawn these figures himself, these
mistakes could hardly have oceurred ; neither ought they to
have come before the public so wntruthful under any circum-
stances.

But the plan throughout pursued by D, Bowerbank, in his
description of the Spongiada,can never suffice for the subject.
Mere magnified views of the clementary parts alone of objects
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deseribed in new terms, for the most part borrowed from the
Greel, instead of from the langmage of the country, which
wonld supply nearly all that is necessary, must ever prove
more or less enigmatical, and therefore correspondingly tire-
some and impracticable. . )
We shall never get a satisfactory idea of the Spongiada

_until the species have been simply but trathfully figured side

by side with their elementary parts, and as simply deseribed.
Association, with both,will then supply what thelatter certainly
fails to do separately.

Tt was with this view that T sent home to Dr. Bowerbanl
nearly all the collection T made on the south-east coast of
Arabia, thinking that he was about to accomplish this great
work, which requires a master mind of no ordinary ability to

© produce, and the confidence of a bold publisher to print. But

niy collection, with many othess, are locked up in Dr. Bower-
bank’s El Dorado, whieh, like his papers published successively
by the Royal and Ray Societies, contain many good things, 1f
one could only get at them. -

. . Classification,

A glance at my figures will show that Tethya lyncurium
differs so much from 7. arabica that it cannot rightly be
placed in the same genus with the latter; while 7. arabica
is so nearly allied to 7% erantum that these two also must of
necessity-come together, Hence Dr. J. E. Gray, in his ar-
rangement (Proe. Zool. Soc. Lond. May 8, 1867), has very
properly made a sepatate genus, under the name * Donatia,
for T\ lyncuréwm. His third or *“ club-shaped " spicule is but
a modification of the subulate or awl-shaped form common to
the species. )

Again, for sponges of the type of Tethya crandum he has
assigned the term “ Lethya;" and here my 7. arabica must of
conrse come. Thus Donatda and Tethya form the first genera
respectively of his first and second divisions of the Lethyade.
Dr. Bowerbank places both under the genns Zethya.

Under Dr, Gray’s Tethya should also come my 7. dacty-
loidea, described and figured in the ¢ Annals’ for January last
(p- 15), which, I regret to state, lacks minute detail, from my
having parted with the specimen. .

The genns Pachymatisma naturally appears first in Dr.Gray’s
family of Geodiadee ; and my &. arabica, being closely alhed
to . zetlandica, nnder his third genus, viz. that termed
“ Cydonium.” ‘ o

With Dr. Gray's love for the subject, together with his great
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ability, long experience, and the advantages afforded by the.

Brltzsh Museum for reference both to specimens and publica-
tions, we conld not have a better authority in point of classi-
fication ; but, of conrse, this must depend very much upon the
assertions of others, which, if incorrect, reflect dishonour upon
those with whom they originated, and not upon the author of
the classification.

In offering the fow remarks above mentioned, I do not pre-
tend to comment on the subject gencrally ; and should it here-
after be found that my Tethya arabica and Geodia arabica are
oune and the same respectively with the 7. ecrandum and (.
#etlandica of our own shorcs, which, on more careful examina-
tion of the latter, T do not think unlikely to be the case, it will
be so far forinuate that the species have been thus veduced
and my names obliterated, feeling as I do couscious of the
but too melancholy conclusion expressed by Raspail, at the
end of; the preface o his ¢ Dict. de T'ermes dés Sciences Natu-
relles,’ that “Ta science ne marche que par la nonveauté des
faits ; et la nouveanté des mots, ou la rond stationnaire ou bien
la fait vétrograder,”

EXPLANATION OF PLATES T. & IL

N.B. All the figures in these plates are more or I i i
s ] . (  less diagrammatie, for
conrvenience of lnstration, except the drawings of the four %ponges th,ezn(:-
Bel'l‘["]is’ which are delineated after nature,
Lhe measmrements (of course, approximate) are given in units indi-
eating so many 1800ths of an in;:h, or in fractions ofgiﬂlese, unless E:)ilsﬁell‘-
wise stated, by which the relative proportions in size of the objects can

}&25?5:3 directly, and the real ones readily ascertained by computation, if

Prare 1.

Fig. 1. Tethya arabien, n. sp., natural siz i iapi i
B the surface and th]i!'(a’e large vent? showing tho hispid stato of
1%g. 2, The same, section to show internal structure: a, matted sponge-
substance of surface supported on the distal ,purtions on fgur

kinds of spicules terminating respectively in single-pointed

bifid and tifid extended, and trifid recurved exhemities

b, sponge-substance of body supported on bundles of spiculesi
oyerla.pfpmg each other, which radinte from the centre to the
circumference, and present botwsen them the truneated eanals

::if thf efferent or excretory system; ¢, nuclens, consisting of

- ¢ ;}ilﬁfl g; . maited sponge-fibre ‘interwoven with intercrosging

Fig. 5. The same, portion of smface magnified, showing retieular arrange-
ment of the lines of spicules with pores in the interstices Sgen

i only in the fresh or ymdried state. '

Fig. 4. The sanie, forms of the distal exiremities of the spicules of the
swiace, lespectively, all smooth and straight : ‘o, stout, fusi-
form, pointed at both cnds, 250 long by 21 broad (t}.’lat' is

B 1
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950-1800ths long by 21-1800ths of an inch broad) ; oceasionally
pointed only at the distal and romnded atf the other end, awl-
shaped : &, d, slender, bifid and trifid vespectively ; shaft pointed,
460 long by 1 broad; reys G long by 3 broad, all poinfed:
¢, slender, trifid recurved, shaft pointed, 820 long by 2 broad ;
raya 6 long by § broad, all pointed.

Fig. 5, The same, characteristic spicule of the body straight, smooth,
fusiform, pointed at each end, 250 long by 23 broad: &, occa-
sional spicule, fnsiform awl-shaped, round at one extremity,
painted &t the other, or rounded more or less st both ends.
These two spicules also enter into the composition of the ernst.

Fig. 6. The same; very minute spicules and siliceous globules, most nu-
merous in the matted structure of the crust; the former like bits
of thread, sigmoid and semicireular respsctively, more or less
contorted ; lazgest sigmoid form 1-2000th inch long by 1-24000th
inch broad ; siliceous globule 1-6000th inch in dismeter.

Fig. 7. The same; occasional spicules somewhat larger than the last,
found in the sarcode generally : @, shaft semielliptical, incurved
and pointed hook-like at the exiremities, more or less contoried ;
largest 10-6000ths inch long: b, direct, half-lateral, and lateral
views vespectively of a similar but more complicated hoolked
form ; shaft consfsting of three curves, of which the central is
the largest; extremities trifid, rays expanded and webbed foge-
ther like a waterfowl’s foot, incurved in the opposite direction
to tho external curvatures of the shaf, which are the reverse of
the central one; 6-6000ths inch long.

) The latter is an intricate form, but essily understood by
drawing the curves &e. in accordance with the deseription.

Fig. 8. The smme, real lengths of the spicules respectively: a, bifid and
trifid extended; b, trifid vecurved ; ¢, body-spicule. (See figs.
4 and 5 respectively.

F5g. 19 (PL TL). The same, form of gemmule(?), showing nuclear,
opagque, or white portion, enclosed in a transparvent capsule
charged with extrémely minute, baeillary, pointed, spiculiform
bodies; 4~1800ths ineh in dimmeter; bacillary hody 1-60COth
inch long.

Fig. 20 (PL IL). The same, tifid spicule of surface, bearing sponge-
substance charged with nuecleolated cells; largest cells about
1-3000th inch in diameter,

Fig. 9. Geodia ( Cydongum, Gray) arabieq, n.sp. (PL L), natural size;
dried specimen, found on the sea-shore, probably after having
been much exposed to friction in the waves, as no dermal sar-
code vemained upon it; chowing surface uneovered by dermal
sarcods, dimpled over with little pores, and here and there
larger ones, probably the vents (oseules) or tevminations of the
efferent canals. AIl mmch smaller than dwing the living state,

the reduetion in size having been produced by confraction in
drying.

Fg. 10, The same, section to show internal strueture (taken from an-
other specimen): a, crust com osed of globulm- crystalleids,
covered with dermal sarcode charged with minute aspicules;
&, zone of tyifid spiculea of diﬁ'ereut%orms supporting the crust;
¢, sponge-substance of the body supported on stout curved fusi-
form spiciles arranged more or less m a direction radiating from
the centre, presenting the fruncated canals of the efferent or
excrotory system; d, centrel portion more compact than the
rest, .
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fg. 11. The samo, portion of surface more magnified: @, part of crust,
showing pores uncovered by dermal sareode ; &, portion covered
with dermal sareode charped with minute, smooth, curved fusi-
form spicules, pointed at each end; ¢, form of dermsl spicelo
more magnified, size 18 to 25 long by 3 broad. (1o compare in
size with body-spicule (tig. 15), which is ten times as long.)

. For more details of the dermel sarcode and pores, seo illustra-
. tions of Pachymatisna Johnstonia, Pl 1L

Fig. 12, The same, globular crystalloid of the crnst, oval obtuss, com-

: pregsed in the axis of the nmbilicated central depression: «, ver-
tical section, showing :—the crystalline nature of the body, tra-
versed by faint lines radiating from the cenire; the mmbilicated
depression below ; also the margin, formed of the clavate tuber-
cles of the swiface. Bize, 8 long by 7 road and 5 thick.

For the dovelopment and further illustration of this body
) see that of Pachymatisma, P1, 11, ’

Fig. 18. The same, mdnute stellate crystalloid with which the structure
generally is more or less charged, partienlarly towaxds the cir-
cumference, 1 to 6-6000ths inch in dismeter: «, not unfrequent

; form, 8 to 11-6000ths inch in diameter, ’

Iy, 14, The same, forms of distal ends of the spieules of the zone (fig.
104) which supports the crost, respectively; all smooth and
pomted ; proportionally magnified : g, robust, triradinte; shafs
straight, 265 long by 7 bread ; rays more or less slightly undu-
lated, 15 long by 6 broad: & end view of head, to show tri-
radiato forsy, shaft trunceted : ¢, tifid extended, less robust;
shaft straight, 420 long by 8 broad; ray 5 long by 1 broed :
d, trifid recurved, shaft much the same ‘as the lasi, straight,
870 long hy 2 broad ; ray 5 long by 1 broad (these spicules ave
axranged in groups ; and thers ave about five to eight of the more
?ender forms, ¢ and &, to one of the robust, a): ee, cccasional
orms,

1%g. 15, The same, characteristic spieule of the hody; stout, curved

n smooth, fusiform, pointed at each end ; size 205 lang hy 4 broad.

. Pig. 16. The same, real lengths of the spicules respectively : a, trifid ex-

tended; b, trifid recinryed; ¢, ftriradiate; @, body-spicules. (See

figs. 14 and 15 respectively,) :

PraTr 1T,

Fig. 1. Tethya (Donatia, Gray) ymewrium, Lam., natural size: a, viow of
cxterior, showing lobate or warted smface; b, vertical section
showing the cortical portion pierced by the expanded hundles of
spicules, which, radiating from the centre or nucleus, terminate

Zin g llﬁy brolen extremities on the snxface. !

ig. 2. The same, portion of the surface more magnified, showing by 4
dotted points tho brolken ends of the sgicules) as t]le?%g{ez‘lgg
the wart-liko lobes, and the depressions in the iuferangular

- spaces wherc the pores and vents are respectively situated.

Fig. 3. The same, vertical section, more magnified, showing :—a, cortical
portion formed of sponge-fibre horizontally interwoven with the
expanded ends of the bundles of spicules radiating from the
centre—the whole so dense as to assmme the appearance and
consistence of cartilage; b, sponge-substance of the body sup-
ported on the radiating bundles of spieules, which overlap each
other and present between them the truncated canals of the
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efforent or exevetory system; ¢, nuclens, consisting of densely
interwoven sponge-fibre and spieules, resembling the cortical
portion in appearance and composition.

Fig. 4, The samo, characteristic spicule of the sponge generally ; straight,
smooth, more or less fusiform, awl-shaped; seldom if ever
pointed ab hoth ends, slthough {requently much attenmated;
shorter and more abruptly termiusted on one side than on the
othor, the enlarged end round, sometimes inflated. Size, 70 to
120 long by 4 to 2 broad : a, laxgest, real length.

The distal ends of those spicules which, projecting beyond the
cortice]l portion, appeer to be always brolten off, probably do not
differ from the one just described, as no other form of long spi-
cule than this is to be found in any other part of the sponge,

Fig. 5, The sumc, large stellate erystaltoid, moro or less scattored through-
out the structure, but most rwmerous at the point of contact
between the cortical and body portions; rays more or less in
number, often undulated, and somelimes bifid at the extremitics.
Totat diameter 140 6; centrel glohule or body of largest 2 in
diameter; yay 2 long; hody and rays all smooth, clear, and
erystailine.

Fig. 6. The same, minute stellate crystalloid, relafively magnified, to
gompars with the foregoing; 2 to 4-8000ths inch in diamster:
g, more magnified view ; b, rey still more magnified, to show its
rough spinous swfzee,

g, 7. Pachymatisme Johnstoria, Bowerbank (PL IL), nataral size of
specimen: @ view of the exterior, showing pores and large
vents ; b, section through the eentre, showing thiclmess of crust
and cut portions of the efferent or exeretory system of cenals.
Strocture amorphous, massive; centre undistingnishable.

Fig, 8, The same, section of interior, more magnifisd, to show tho cha~
racter of the efferent system of canals,

Fig. 9, The same, portion of surlece more magnified: @, part of erust
uncovered by dermal saveode, showing fhe pores only; pores
1-24th juch in dinmetor snd ahout 1-12th inch apart, but slightly
variable hoth in size and proximity: #, portion ecovered wilh
dermal sarcode, charged with the minute, rough, fusiform spi-
cules peculiar to the species; pores boneath faintly, ifat all, seen
in the fresh state.

Fiy. 10. Theo same, portion of the surface covered by the dermal sarcode,
greatly magnified, showing the papillary apertures of the afferent
or incwrrent canals disperscd over it generally, but moro parti-
culmly over tho aren eovering the pore, which is situated in tho
centreé, averaging about 1-32nd part of an inch in diameter;
pepillery aperture ebout 1-900th inch in diameter, but alightly
variable in size.

Iy, 11. The same, pore greatly magnified, surrounded by the globular
crystailoids of the crust, showing :—a, the diaphragmatic exten-
sion of the sareodal lining, and &, its cenfral opening ; the former
very variable, 10 to 25 in diameter, and the lafter more constant,
averaging 6 in diameter,

Fig. 12. The same, vertical section_ of pore, showing hourglass-shaped
cavity covered in externally with dermal sarcode and opening
helow into one of the aveolar cavilics at the circumfercnce of
the sponge : &, external chambor of hourglass eavity; &, Internal
chambey, opening into areolar cavity; e, dermal sarcode sur-
mouiited by papillary apertuves; d, diaphraim of pore; e, spiral
opening in the same, more or less extended, but in this instance
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carried inwards for four or five coils in a tubular form, con-
. stricted in the middle. '

Fig. 13. The smme, magnified view of dermal spiculs, 2 to 5-6000ths

long by 1-6000th inch broad: e, more magnified view, to show
. rough, subspinous or tuberculous charactor.

Ty, 14. The same: «,globular crystalloid of the erust, elliptical, com-
prossed in the direcfion 0%7 the axis of the umbilicated depres-
sion in the cenire: &, vertical fracture, showing the clear crys-
talline natuve of tho body, traversed by faint lines radiating from
the cemtre, the umbilicated depression below, also the margin
formed of the clavate tubevcles of the surface; size 8 long by
4 broad and § thick: ¢, early form, showing hairlike appearanee
of spicnles radiating from the centre; size 2-6000ths inch in
dismneter : &, more advanced stags, portion of surface to show the
conical Torm assumed by the ends of the now half-coherent,
hairlike, radiating spicules: e, fully doveloped state, portion of
surface to show its star-like facetted form,

Fig. 15, The same, minute sfellate spieule, more orloss scattered throngh-

: out the whole structure; rays variable in nmmber, subspinous;
total diameter of largest forms 12-6000ths inch ; central globule
1 fo 2-6000ths inch in diameter; ray 6 to 12-6000ths inch
long: @, more magnified view of the ray, to show its spinous
charagter.

Fig. 16, The same, trivadiate spicule supporting the cyust, shaft and rays
all poinied: @, terminal view of same, with shaff fruneated;
b, ancther form, with rays and shafi all rounded or inflated at
extremities. This spicule in Prchymatisma is subject to great
variation in every respeect. .

Fig. 17, The same, characteristic spieules of the body: @, more slender
form; b, veal length, These are all curved, smooth, more or
less eylindrical or fusiform, with round or inflated extremities,
geldom if' ever poimted ; longest sbout 85 by 2. They are also
subject fo great variation based upon the form given.

Fig. 18, The spme, extreme variefies of spicules: o, early stage of globular
erystalloid, with spicule projecting from umbilicated depression;
b, elliptical form of long spicule ; ¢, club-shaped form; d, howr-
glass form.

For the deseription of figs, 19 and 20, see Explanation to PL L.

[I could have wished that the lines of the spicules in figs.
15 and 17 of Plates I. and IL respectively had been more
even. But 7 am content; for the hand which did them is
now paralysed in death, although othexs, without this expla-
nation, might be dissatisfied, from want of association. They
were the last efforts of the long and useful career of one who
has heretofore etched my drawings, as well as, probably, those
of many others, with an ability and accuracy which, as in
the present instance, with the exceptions mentioned, left no-
thing to be reasonably desired.]
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1I.—Note on an Alciopid, o Parasite of Cydippe densa,
Forskal, By Epwarp ReNkE CrLapAREDE, ]:%ofessor of
Cowparative Anatomy in the Academy of Geneva, and
Paur Panceri, Professor of Comparative Anatomy in the
Royal University of Naples®.
[Plate V.]

THE authors, having made in the month of March last obser-
vations on the same subject, which agree and are mutually
complementary, have determined fo publish them in conjunc-
tion, and prior o other works, in order to make known sooner
the first and perhaps the only observations that have been
made on the metamorphosis of the Aledopet, and to illnstrate
this case of endoparasitism, singular among the Annelidaf.
Among the many deep-sea animals which the curents
bring into the Gulf of Naples, and which delight as well the
resident naturalists as those who resort to these shores from
distant countrieg, one of the nuwmerous and elegant forms
of the Beroids is a Pleurobranch, corresponding, as we think,
to the Cydippe densa of Forskal, better described by Gegen-
bawr under the more recent name of C. hormiphora§. In
some individuals of this species, obtained at different periods,
there were visible within the gelatinous mass, and also towards
the outer surface of the body, some white corpuscles, which at
first sight we took for those larve of Distoma, with the fail
armed, which have been described by G- Miiller|| as Cercaria
setifora, and subsequently by Craeffe as C. thaumontiatisy),

* Translated and kindly communicated by A. H. Haliday, A.M., from
the ‘ Memovie della Societd Ttaliasna di Scienze natureli,’ tomo iii, No. 4.
Milan, 1867.

T An Aleiope larve seems to have been seen by Leuckarf (Arch. f.
Netorg. xxi. 1866); but, to judge from the figure, we are inclined io
think it may have been a young animal in the aet of reprodncing the
posterior extremity of the hody. ) .

1 As vetoparasitic or sedentary Annelida may be considered (hesides a
great number of Hérudines) the Stylerie and the Chatogasier of Lym-
sceus and other Naids, as also $he Amphinomid discovered by Fritz Miller
in the cavity of the shell of Lepas anatifern, and referred to by him in his
essay ¢ Fiir Darwin,' 1864, pp. 29, 80 ; fo which we have now to add the
Myzostomum of Comatuls, according to what Mecznikow has published
concerning its development and its position among the Annelida (Zeitachr.
f, wissensch. Zoologie, Bd. xvi. 1866). :

§ Studien tib.” Organisat. u, Systematik der Ctenophoren (Arch. £
Naturg, Bd. xxii. 1808). [= Cydippe phumosa, Sars,=Hormiphora pli-
mosa, Agassiz.—Note by Th. | . o

| Usber oine eigenth, Wurmlarve (Axch. f. Anatomie u. Physiologie,
1850, p. 497), ] )

9] Beobacht. @ib. Radiat. w. Wiirmer in Nizza (Denlkschr. der Schweiz.
Naturt, Gesellachaft, Bd, xvil. 1858),

Tor further details about these larves, see Clapardds, Beobacht. iih,
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