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AT TITIN per litora spargite muscums,

Naiades, eb cirelim vitreos considite fontes:
Pollice virgineo teneros hie carpite flores:
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No. 43. JULY 1871,

1.—A4 Description of two new Calcispongim, fo which is
added Confirmation of Pyof. James-Clarl’s Discovery of the
True Torm of the Sponge-cell (Animal), and an Account of
the Polype-like Pore-area of Cliona corallinoides contrasted
with Prof. B. Hickel's View on the flelationship of the
Sponges to the Corals, By IL. J. CartER, F.R.3. &ec.

[Plates I & IL.]

T the following paper I proposc to describe and illustrate two

new calcareous Sponges from this locality {Budleigh-Salterton, |
Devon), one of which will form the type of a new genus, and

the other, although before noticed, has not been properly re-

cognized; also to confirm Prof, James-Clark’s discovery of
the true form of the sponge-cell in Leucosolenia botryoides,

Bk., by recent observations and experiments on the structuwre

of Giraniia compressa; Turther, to describe and illustrate the

polype-like pore-area of Cllong corallinoides, Hancock, for the

purposs of contrasting it with the views of Prof. I&. Hiickel on

the organization of Sponges and their relationship fo the

Corals ; to which are added a few remarks on the groundwork

or basis of his proposed classification of the Calcispongize.

Trichogypsia villosa, nov. gen. et sp.
PL L. figs. 1-4.

Massive, sessile, depressed, greyish or greenish white ; base
subelliptical.  Swrface uneven, rough, ridged, villous (PL I.
Ann. & Mag. N, Hist. Ser. 4. Vol. viil. 1
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fig. 2), presenting a single vent at one end of the ellipse (fig.
2, @), about midway between the border and the centre, at the
bottom of an oval excavation, furnished internally with a
circle of minor vents arranged round the large one (fig. 3).
Pores scattercd over the smrface gencrally, Internal structure
close, areolar, accompanied by the branching excretory canal-
system. Spicules of one form only (fig. 4), viz. linear, sinuous,
fusiform, spino-tuberculate at the extremities, especlally the
outer one, which is most attenuated, the internal one Deing
obtusc and less tuberculated ; arranged more or less perpen-
dicularly, so as to present a villous swiace. Size of spicule
averaging 39-1800ths of an inch long by 1-1800th of an inch
broad. Size of specimen (fig. 1) 5-12ths of an inch long by
3-12ths broad, and 1-12th of an inch high.

Hab. Marine. Laminarian zone, in company with Zsodictye
stmulans, Bk. (Halichondria simulans, Johnston).

Loc. Budleigh-Salterton, sonth coast of Devon.

Obs. 1 have only obtained one specimen of this sponge;
it had gvown upon the deciduous shell of a shark’s egg, to-
gether with branching and inosculating Isodictya simulans,
the whole of which had probably become entangled in ihe
Laminarian zone, whence it had been torn off in a storm
and cast upon the beach, where L found it about a year
since.

Tt consists of a single individual, with one vent, growing
flat upon the horny egg-shell, and is so far like Leuconia nivea
that the vent branches off directly into the areolar parenchyma
of the sponge ; but its swface, instead of being depressed, flat,
and smooth, is rather elevated and rough, or inregularly ridged,
while the whole mass has the appearance of the pile on white
velvet which, having been moistened with gum-water, has
been allowed to dry in a ruffled state. How far this may be
owing fo the washing of the sea~water, I cannot say ; butit is
chiefly caused by the projection of the attenuated spinous ends
of the sinuously straight spicules, which, arranged perpendi-
cularly to the surface, give the latter its villous appearance.
The colour is greyish or greenish white, of that tint which is
perhaps the most common in the crystalline salts of Lime—
cale spar, gypsum, &e. :

While, however, there is only one kind of spicule, and that
linear, this Calcisponge further differs from all the others with
which T am acquainted in possessing no triradiate or quadii-
radiate spicules,

It is necessary to make a new genus of if, for which, from
its calcareous nature and hair-like appearance, I propose the
name of  Trichogypsia,” designating the species by the term
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i yillosa,” from its surface being somewhat like the pile on
velvet, as above stated.

The spicule happens fo be almost a facsimile of that which
forms the tubercles and crust on the back of Dords tuberculata,
and, like it as well as all the other calcarcous spicules that T
have met with in the Calcispongiss, Forvaminifera, Gorgo-
niidse, lichinodermata, and compound tunicated animals, pre-
sents no central canal, but is solid throughout.

Leuconia Jolnstonit, mihi.
PL 1. figs. 5-12,

Massive, flat, sessile, lobulated, snow-white, cach lobule
having a single vent situated at the end of a more or less
clongated, conical or rounded eminence (P1. T. fig. 6)- Sur- .
face smooth, covered with very large quadriradiate spicules
(fig. 6,c). Vent cireular, and surmounted by a crown of erect
linear spicules (fig. 6, and 7, ¢), or simple and bound down
marginately by the spreading ayms of the great quadriradiate
spiciles of the smface (fig. 6, &, and fig. 40,505, PL IL),
leading into a cloacal cavity (fig. 7,a) which soon branches off
into the excretory canal-system (fig. 7,5 4). Pores scattered irre-
gnlarly over the surface, in the dermal sarcode, chiefly opposite
the interstices of the intererossing subjacent spicular structure
(fig. 9,0, 5). Tnternally aveolar for the most part, accompanied
by the branching excretory canal-system (fig.7,d d d d); areolar
cavities opening info each other (8, a) and finally into the cloaca
divectly (fig. 7, ¢ ¢) or indirectly into it throngh the branches of
the excretory canal-system: Spicules of seven forms:—1, the
largest, gquadrivadiate (fig. 10, @), one arm of which is directed .
internatly (¢), while the three others (b b & d), lying flat upon
the surface (fig. 6,¢), thus, nail-like, bind down the spicular strue-
ture; internal arm (¢) much curved, projecting into the cloacal
cavity, where it presents a formidable spur hent fowards the
vent (fig. 7,f); the jumection of the radii marked by a transpa-
rent area, which is white or dark according to the direction of
the light, and arises from the presence or junction of the in-
ternal or fourth arm, whereby this part often has the appear-
ance of a pore (fig. 12); 2, trivadiate {g), very much smaller
than the last, but of different sizes, and forming, as in most
calearcons sponges, the staple spicule of the mass ; 3, thick,
long, linear, smooth, insequifusiform, slightly enrved, larger at
the proximal than at the distal end (¢); 4, long, delicate,
hair-like, straight (f); the last two are confined to the vent
{Gig. 7 e) ; 5, small quadrivadiate (¢ #), with one armn straight and

long, two short and opposite or lateral, and the fourth forming
& long curved spur directed forwards, which, as this spicule is
1%
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shiefly confined to the cloacal swface, projects into the latter
after the manner of the fourth arm of the large quadriradiate ;
6, minute, fusiform, acerate, curved, spinons, presenting
for the most part the appearance of one end having heen
broken off and again united, but in the opposite direction to
the curve of the spicule generally (&, and fig. 11,a} ; 7, minunte
quadriradiate, with one short and three longer arms (7, and
fig. 11,3}, chiefly confined, with the two preceding ones, to the
surface of the cloacal cavities, where they form a more or less
dense layer, pierced only by the fourth or internal mm of the
great quadriradiate and the openings of the excretory canal-
system (8g.7,a,f;c). These spicules, although they vary
gomewhat in size, are, on the average, as they are succesgively
described, 100, 36, 62, 58, 10, 4, and 1} 1800ths of an

“inch in their length and spreading respectively. Size of the

gpecimen (fig. 5) about 9-12ths long, 6-12ths broad, and
11-12ths of an inch high.

Hab. Under surface of the rocks, in company with most of
the other siliceous and calcareons sponges here, about low-
water mark, in the Laminarian zone. Not uncommon.

Loc. Budleigh-Salterton, south coast of Devon.

Obs. 1 have found several specimens of this sponge. In
gome the vents are ciliated, in others unciliated ; that is,
crowned with a row of erect linear spicules, or with none at
all. Both kinds oceur in the specimen from which the illus-
tration is taken ; and where the crown is absent or broken off,

erhaps from the waves beating upon it twice a day at each
falling of the tide, the margin is chiefly bound down by the
arms of the great quadriradiate spicule of the surface.

Tt differs from Leuconic nivee in the vents being ciliated,
in the great spicules of the surface being quadyi- mstead of
triradiate, in the projection of the curved or fourth ray of the
great gquadriradiate spicule into the cloaca, in the presence of
the davk area or point in the centre of the vadii of the latter
(fig. 12), which at once distinguishes it from Jeuconic nivea,
where there is no fonrth ray to occasion this; in its lobulated
form, where one-third or more of the individual sometimes
projecting above the common level of the sponge entails a
short cloacal cavity (fig. 7, @) before branching off into the ex-
cretory canal-system generally; while in Leuconia niven the
vent, being on the same plane as the rest of the surface, which
is flat, branches off smmediately into this canal-system.

Thus in Leuconio Johnstonic we have a form midway be-
tween Grantia ciliate and Leuconio nives.

After having described Leuconia nives and its large tri-
radiate spiculez, Dr. Johnston concludes with the following
paragraph :— '

Mr. TL. J. Carter on fwo new Calcispongis. 5

« My, M‘Colla has furnished me with a variety from the
Trish coast that merits to be distinguished. The sponge rises
up in compressed sinuous leaf-like lobes, which are united
together so as to form a lobulated crust nearly an inch in
thickness, with a circular osculwm on every projecting angle
(pl. 20. fig. 6). Were we to imagine that a clqster of Grantia
compressa had grown so close as fo press against each other,
and the various specimens to have coalesced info one mass,
we would have a correct idea of this variety. That it is,
however, no variety of G compressa, is proved by the differ-
ence of its texture as well as by the form of the spicula.”
(Brit. Spong. 1842, p. 183.)

I need hardly add, after this quotation, that Dr. Johnston
was acquainted with the species which T have now the plea-
gure to dedicate to his respected memory ; nor, on the other
hand, need I allude further to Dr. Bowerbank’s description of
Leuconia nivea (Brit. Spong. 1866, vol. ii. p. 36) than to state
that, as he has changed Johnston’s name of Grantic nivea to
Leuconie nivea, so he has lost sight of or ignored this classtcal
writer's description of the trne Grantla nivea, and replaced it
by an imperfect one of his « variety.”

That, however, Johnston's ¢ variety” is entitled to a distinet
appellation, the above description. will show.

As the great quadriradiate spicule of the surface of Leuconta
Johnstonds is but a larger form of that which is common to the
cloacal surface alone of most of the caleareous sponges, 1 have
given an illustration of that which is found in Grantia ciliata
as a type specimen (Pl IL fig. 32). Lt will be observed that
one ray is straight (), while two others are more or less
wurved and opposite to each other (@ o) ; this is the common
form of the treradiate spicule; and it 1s in the sfraight ray
alone that a trace of the central or axial canal common to the
giliceous spicule is seen (c), which trace, however, is here the
central canal filled up with a cylinder of the same material as
the spicule, so that, in fact, there is no canal at all. The
fourth ray () projects at about right angles o the other three,
and sometimes is a little excentric—that is, arises from the
straight ray at a little distance from ifs union with the two
curved ones, 'This ray is also curved forwards (that is, towards
thevent), and in this way projects into and forms the armature
of the cloaca: it would have been opposite, probably, if the
cuwrrent had been o, and hence is one of the struciural evi-
dences of an aboriginal cxeretory stream.

What is remarkable, however, in Leuconia Johnstonit is,
that this spicule is so large thai iis fourth ray not only pro-
jects in a formidable manner into the cloaca (P1. 1L fig. 40, c¢),
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but its three other rays bind down the rest of the spicular
structure on the swrface at the same time (PL T. fig. 6, o). It
is therefore as much a smface- as & cloacal spicule; Whﬂe,,.in
all the other calearcons sponges that I have scen, it (that is,
the quadrivadiate) is almost_ entirely confined to the cloacal
surface. The two other quadriradiate spicules are also chiefly
confined {o the inner suface of the cloaca here as well as in
Tenconia nivea, where, with the minute spinous spicule, they
also chiefly form the lining of the excretory canals ; but the
great spur of the great quadriradiate spicule of Leuconia
Johnstoni? 13, of cowrse, absent.

Confirmation of Prof. James-Clark’s Discovery of the “ Collar”
vound the Cilium of the Sponge-cell.

T the October Number of the ¢ Annals’ for last year my
paper on the ¢ Ultimate Structure of the Marine Sponges”
was published (vol. vi. p. 829), at the end of which (p. 341)
are the following paragraphs :—

T have only now to add a word or two, in conclusion, on
the real natwre of the animal of the Sponges abstractedly.

“ The only naturalist, to my knowledge, who has turned
his attertion directly to this all-important point conmected
with them is Prof. 1. James-Clark, of Boston, to whose va-
Tuable memoir on the subject, entitled, © Spongise ciliate or
Infusoria flagellata™ (Mem. Bost. Soc. Nat. Ilist. vol. i. pt. 8,
pls. 9 & 10, read June 20, 1866 ; reprinted in the ¢ Annals,’
vol. i. p. 133, Teb. 1868) L have alluded at the commencement
of this paper.

“The object of Prof. James-Clak is to prove that the:

monociliated sponge-cell is a distinet flageliated infusorium, .

possessing an oral and an anal orifice respectively, in_close
approximation, at the bottom of a funnel-shaped retractile ex-
pansion which surrounds the base of the cilium, and also a
nucleas and two contracting vesicles ; further, that this flagel~
lated infusorivm is in no sense whatever related to the Rhizo-
poda ; and that it is an aggregation or colony of such Infusoria
which produces the ¢ true ciliated Spongice.’ '

T cannot altogether endorse Prof. James-Clalc’s views, ag
T have stated (Annals, Sept. 1869, vol. iv. p. 196), nor do I
desire to dispute his conclusions here.”

Tt is with great pleasure that I can now endorse them-——that
is, that I am now able to confirm all that Prof. James-Clark
has stated of the fagellated sponge-ccll in the valuable memoir
to which I have refexved.

For two months past Grantia compresse has been growing

vound the Ciltum of the Sponge-cell. -7

in clusters on branches of the delicate little seaweed called
Callithommnion Foseum, which fringes the overhanging edges
and tnder surfaces of the rocks here, about midway between
high- and low-water mark, where it is left uncovered by the
water for some homys twice a day.

Thinking, thercfore, from its hardiness, that it might serve
to confirm Prof. James-Clark’s observations on Leucosolenia
botryoides (L. c.), 1, about six weeks since, brought home some
branches of the Callithamnion bearing specimens of Grantiu
compressa, which were put into salt water on the spot; and
the day after, as these sponges were still living, 1 tore up
some pieces and placed them under the microscope, with -of-
an-inch compotnd power for cbservation, when, much to my
gratification, T witnessed exactly what Prof. J ames-Clark had
described, as may be scen by reference to the four groups of
figures (18-16 in PL L) which were then made from them.
T also saw immediately that the ¢ ear-like points ot spines”’
on the monociliated sponge-cell of Spongilla, which may be
fornd folly described and figrored in the ¢ Annals’ (Jan. 1359,
vol. ifi. p. 14 &ec., pl. 1. figs. 12, 13, 14) were, as Prof,
James-Clark had suspected (footnote, p. 21, loc. eid.), “the
right and left profiles of a membranous cylindrical collar.”

Feeling satisfied that Prof. James-Clark was right in his
interpretation of this form of sponge-cell, and having, by cx-
periments on Spongilla, as may be seen in my figures (4. ¢.),
showed that, when immersed in a solution of mndigo, the
sponge-cells with ¢ ear-like points " became more or less filled
with it, I, of eourse, thought that the sponge-cells of Grantic
compressa, might do the same, when it would become satisfac-
torily evident that the same kind of ciliated sponge-cell existed
in both the siliccous and calcareous sponges.

Accordingly, about a forinight since, I fook a branch of
Cullithamnion roseum on which there was a cluster of Grantia
compressa, and, having placed it, as before, in sea-water on the
spot, brought it home, rubbed down a little indigo, also in
sea-water, and put the cluster into it.

After about an hour, all the specimens of Grantia compressa
became of a dark-blue colour; and on cutting out a minute
¥ortion of one and tearing it to pieces, still in sea-water, the
vagments were thus placed under the microscope, on a glass
slide under a glass cover, when, equally to my gratification, 1
found the collared monociliated cells more ox less filled with
indigo, and in active vitality (PL II. fig. 30).

Next the cluster was placed in clean sea-water, and a stream
of indigo was observed to be gradually flowing from the vent
of each specimen respectively. -
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The cluster wag then immersed in spirit and water; and
after a few hours another minute portion, having been cut out
from ome of the specimens, was forn to pieces in like manuer
to the foregoing, and placed under the microscope, when the
cell again was distinctly scen, although dead, with its cilium
straight and, of course, motionless, the collar partially re-
tracted, and the body more or less filled with indigo (FL IL
fig. 81).

gThu)s it was proved that in the siliceous sponges (Spongilia)
and in the calcarcons sponges (Grantia compressa) the same
form of monociliated sponge-cell exists, which will, in both
instances, take in indigo when supplied with it under the cir-
cumstances above mentioned. :

Further, it follows that, as these cells do take in cruds
material, they are as much the animals of the sponge as the
little Ascidians are the animals of the compound Tunicata,—
ex. gr. Botryllus polyeyclus (Pl T1. fig. 41), where the Asci-
dians are imbedded in circular groups (b) in & common tongh
gelatinous mass (), each Ascidian having an oral orifice on
the surface for the reception of food &e. (o), and an anal orifice
which empties itself interiorly (d) into a common cloaca (g),
finally opening by a circular hole, also on the smface, in the
centre of each group (f).

Thus satisfied that this monociliated cell ‘existed in both
classes of sponges, viz. in Spengilla and in Grantia compressa,
I sought fgr it also in living specimens of Grantic ciliuta,
Leuconia nivea, and Olathrina sulphurea, where it was cqually
well represented.

I then tried the siliceous sponges, viz. fsodictya simulans,
Hymentacidon plumosa, Microciona atrosanguwinea, Cliona
celate, &ec., snd might have gone further; but the fact of the
sponge-cell being only half the size in the siliceons (viz.
1-6000th of an inch in diameter) that it is in the calearcous
sponges precluded my seeing any thing more than the cilia.

f all these sponges that 1 have examined, the common
Tsodictya simulans scems to be the hardiest and best fitted for
this purpose ; but all that T can state respecting my examina-
tion of it amounts only to fancying that I saw the collar round
the base of the cilium in profile.

However, as, when my eyes were younger, 1 had determined
it in Spongelle in the way mentionec{ (L e.); that is sufficient to
establish its existence in at least one of the siliceous sponges.

As the monociliated cell in Grantia compressa somewhat
differs from that represented in Prof, James-Clark’s figure of
it in Leucosolenia botryotdes (1. e. pl. 9. [pl. 6, ¢ Annals,’ vol.1i.]
fig. 41), it is desirable that I'shonld describe it more particu-

round the Cilium of the Sponge-cell. 9

Jarly ; but, hefore deing so, I would remisle tha:t_ Prof. James-
Clark’s memoir, although headed “Spongis ciliate &e.," is
chiefly on flagellated Infusoria—four new genera of which, viz.
Bicoseeca, Codonoeca, Codosiga, and Sulpingeca, including six
species, partly freshwater and partly marine, growing separately
or in groups on stalks, and all possessing the “collar”’ charac-
terizing the sponge-cell, he has described and illustrated in
defail, before that of Leucosolenia botryoides. Hence he not
only gives the sponge-cell, but several other mimite monoeil-
inted and collared monadine organisms almost identical with
it, which live respectively in the sea and in fresh water—
whereby his observations on the form and habits of the sponge-
cell are confirmed by totally independent evidence.

T do not know that any one has published an account of the
same kind of monadine infusoria ; but now that I am aware of
what they are, and have seen them in the sponge, 1 remember
to have frequently seen such organisms as are represented by
Prof.J a.mes—C‘Ial'jyzr under the name of Salpingeca amphoridium
(figs. 87, a~d, pl. 8, L ¢.) on_the filaments of Spuragyra or
Cladophora at Bombay, and have them flgured in soveral
parts of my jowrnal, beginning as far back as * April 15th,
1855 " (PL 1I. fig. 42); but at that time my microscopic
power was too low to see them properly, and therefove, as
often as | met with them, they were so far disrcgarded.
Hence it is probable that when Prof. James-Clark’s discove-
ries bocome better known (which, like all valuable communi-
cations of the kind, may be too far in advance to he recognized
in the lifetime of the author) these Infuseria may be often no-
ticed ; indeed | hardly despair now of seeing some of them
one day myself, especially the freshwater Codosiga pulcher-
rima, which can be * readily recognized under as low a mag-
nifying-power as two hundred diameters” (Z. c. p. 10).

Returning, then, to Grantia compressa, so far as the sponge-
cell alone goes, i¢ is the same as that of Leucosolenta botryoides,
viz. globular in form, composed of a plastic exterior, en-
closing granuliferous mucus or protoplasm, a nuclens and
contracting vesicles, besides, perhaps, other organs at present
unknown ’(GTPL 1. fig. 18, @), having at one part a non-granular
portion, which is extensible (). This part, which we will
call the “ rostrum,” iz polymeorphic and protrusible, as in Def~
Sflugia, and frequently assumes different shapes, but especially
a cylindrical one rounded at the free end, from the summit of
which convexity the cilium (&) proceeds, and from around its
base a funnel-shaped delicate film like a fringe or frill, which,
with Prof. James-Clark, we shall call the ¢ collar” (c).

Although the rostrum is not represented in Prof. James-
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Claald’s fignres of the sponge-cell of Leucosolendc botryoides, it
is figuved and deseribed in his Codosiga pulcherrima (/. c. p. 10,
pl. 9. [pl. 5, ¢ Annals, 1868, vol. i.] figs. 8, 9, 25, 27, &c.).

Futher, it shonld De stated that both the cell and its ap-
pendages ave all polymorphic, or, at all events, the latter and
non-grannlar portions of the protoplasm ; so that, whilc the
appendages may assume an infinitnde of shapes and trans-
formations, the globularity of the cell for the most part yemains
stationary. (For & description of the different forms of the
sponge-cell assumed under polymorphism, and figured in the
illustrations, see émfra, “ Lixplanation of the Plates,” figs.
13-31, inclusively.)

How the crude fragments of food are introduced into the
sponge-cell is still so far questionable, that, as yet, it has only
been inferred.

Tn the ¢ Annals’ for July 1857 (vol. xx. p. 29, pl. 1. fig. 10)
I deseribed and figured what appeared to me io be the process
in a sponge-cell of Spongilla attached by a pseudopod to the
watch-glass, similar to that which I have seen twice, and
figuved, in Grantia compressa (P1 11, figs. 20, 21) ; and there
{that is, as represented in the figwre L c. 10), the particles
gseemed to be hurled back upon the cell by the cilium, deseribed
in my own words at the time as ““ caught up (by apparently
adhering tfo it, or by a process thrown out by it, as in Aetino-
phrys sol () and rapidly passed into its interior.”

Respecting these observations, Prof. James-Clark states
(L. c. p. 1)~ Strangely enough, though, as it seems to me
now, he [Carter] does mnot look wupon the intussusception
of the particles as a genuinc process of swallowing, like that
which obtains &mong the ciliated Infusoria.” It is plain,
thevefore, that he does not believe that the ¢ sponge-cells’ are
endowed with a meuth ; aud moveover, if T am not mistaken,
f];19. ?th-ibutes to any part of the ¢ cell’ the faculty of engulfing

ood.”

Now here is the only point at issuc between us ; and on this
depends whether we shall regard the sponge-cells as ¢ Infu-
goria flagellata,” after Prof. James-Clavk’s view, or as Rhizo-
poda (like Ameba) after my own and that of others.

Tt should be understood, however, that by any part of the
sponge-cell ¢ engulfing food” T mean any psendopodial pro-
longation or exserted process of the proteplasm ; for it is not
improbable that in the Rhizopoda the smrface-layer does not
cover the pseudopodium, but, by its elasticity and yielding
nature, allows the transparent and prehensile material of the
intevior to be protruded for the capture of food &e., and then
withdrawn within the rent, which afterwards closes over it;
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hence the primary globular or rounded form of Ammba in
the passive stafe.

Be this as it may, Prof. James-Clark states, respecting the
sponge-cell of Leucosolenia botryotdes (I.c. p- 22), that “the
mouth is the only organ which has not been actually chserved,
although its position has been inferred, not only from the
otherwise similar structure of the monad of this creatwre to
that of Codosiga (§ 6), but because currents of floating parti-
cles are constantly whirled in by the flagefla and made to
impinge upon the area within the collar.”

As regards Codosiga pulcherrima and Salpingeca gracilis,
the intelligent anthor adds (Z. ¢. p.15) —¢ The mouth, we are
obliged to preswme, as we did in regard to Codosiga, lies
somewhere about the base of the flagellum. Abundant diges-
five vacuoles wore observed, as well as loose particles of food,
in various parts of the body; but at no time were we so for-
funate as to sce the introception of nutritive material or the
ejection of fmcal matter.” And of Salpingeea it is stated
(p.11), ‘“the position of the anus, which, as I have already
suggested, may possibly be coincident with the mouth, 1s
casily determined, even to the marrowest limits, as the fiecal
matier is discharged in large, highly refractile pellets (fig.
247, d) close to the base of the flagellum.”

uch is the only evidence we possess of the existence of
distenct oral and anal orifices respectively within the collar of
the sponge-cell of Leucosolenia botryoides ; and so long as the
collar of the sponge-cell is present with the cilium, all parti-
cles of food may go into and out of the body through the
collar; but as every part of the sponge-cell is polymerphic, -
and may put forth pseudopodia from one part m particnlar
(PL 1L, figs. 22, 23, 24), like Difflugia, or from any part of the
body (PL L figs. 14,5 & 18, a), like Ameeba, g0 it seems 1o me
that we may infer that these pseudopodia may have, under
such conditions, the ﬁ)ower of introcepting particles of food ai
any point, which, while the cilium is unretracted and in full
motion, may be thrown back upon the body towards its base
only, and there introcepted, as 1 delineated 1n 1857 (L. ¢.).

This, then, would at one time make the sponge-cell a fla-
gellated infusorium, and at another a thizopod ; but being
compommded of the two, it Is certainly neither, but an organism
sui generis—in short, the sponge-cell.

On some occasions, too, the pseudopodial prolongation ap-
pears to become a pointed organ of suction like the tentacular
prolongations from Podophrya fixa and Aetneta, when it may
seize and penetrate the body of another infusorinm for the
purpose of extracting its nutritive comtents. {Indeed it is pro-
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bably by the intercellular protoplasm, to which T shall allude
hereafter, that the Sponges, like the My=ogastres, chiefly ex-
cavate and work (how?) theiv way through hard bodies.)
This tentacular form of pseudopodium, which is characte-
zistic of the Acinetina, 1 have also witnessed twice, in two
cells of Gramtia compressa, Viz. one where the collar had
partly become transformed info a pseudopodial extension and
had caught an unciliated monadine cell (PL 1L fig. 17), and
the other where the margin of the ecollar itself had scized a
monociliated one (fig. 18). As these two instances presented
themselves during a very short and limited examination of
the sponge-cells of Grantia compressa in the way above
stated, it 13 not improbable that they are of very frequent oc-
currence. At the same time it should be remembered that
many phenomena of this kind are witnessed under the glass
cover, from the Infusoria being bronght so closely together,
which might not occur so frequently in thelr natural element,
where they arc unconfined and have plenty of room to avoid
each other.

As an instance of a Rhizopod heing able to put fortli vibra-
tile cilia at one time, and replace them by psendopodial tenta-
cles at another, 1,long since, described and figured Podophrya
Jiza in the ‘Annals’ (vol. xv. p. 287, pl. 12. fig. 10).

To this it may be added that Prof. James-Clark in no part
states that any of his collared flagellated Tnfusoria possess a
polymorphic power over the whole body like the sponge-cell.

Nevertheless this sagacious observer states (p. 20), regard-
ing “the theory of Carter as fo the alliance of Sponges with
Rhizopods,” “my firm conviction” is “+that the true ciliated
Sponigiw are not Rhdfzopode In any sense whatever, nor even
closely related to them, but are genuwine compound flagellate
Prolozoa, and are most intimately allied to such genera as
Monas, Bicoseca, Codonwea, Codosiga, and Salpingaca.”

Thus having stated our views respectively on this point, T
_ must leave the reader to judge for himself,

Contracting vesicles and a nuclens are common to all the
sponge-cells, and the former common to the protoplasm to
which I have just alluded, viz. that which binds them and the
whole elements of which the sponge is composed fogether.
The latter is figured and described in one of my carliest papers
on Spongilla (Anmals, Aug. 1849, vol. iv. pp. 86-91, pl. 4.
fig. 2), wherein it is stated, at p. 81, that, ¢ when the fleshy
mags 18 examined by the aid of a microscope, it is found to be
composed of a number of cells imbedded in and held together
by an intercellular substance,” and, at p. 91, that “it (this
substance) is extended imto digital prolongations precisely
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gimilar to those of the protean, which in progression or in
polymorphism throws out parts of its cell in this way,” and
that in it “may be observed hyaline vesicles of differcnt aizes
contracting and dilating themselves as in the protean.”” I
quote these portions to show that this intercellular protoplasm
was described upwards of twenty years sice.

Another phenomenon witnessed: by Prof. James-Clark was
the duplicative division (% fissigemmation ) of Codosiga pul-
cherrima (pl. 9. figs. 1321, p. 13), which he patiently watched
and hag as fully delineated and described.. To this also I
would direct attention, because I have figured a group of
stoloniferous sponge-cells from Grantia compressa which bear
the appearance of having been produced in a similar way
(Pl 1L fig. 19).

But the variety of forms which these sponge-cells may
assume, from their polymorphic power, is infinite; and, con-
sidering the number I have figured from two or three compa-
ratively short examinations (Pls. I &TL. figs. 13-31) it will
be easily understood that to attempt to delineate all would be
endless.

Another question now arises, as to how and where these
sponge-cells ave grouped in the sponge-structwe.

Here, again, 1 must refer the reader to the description and
figure of these cells en groupe in my paper on “the [Jltunate
Structure of Spongilla” (Annals, July 1857, vol. xx. p. 26,
pl. 1. fig. 5), where it will be observed that in this sponge
they form spherical aggregations, each of which presents a
large civenlar transparent area (aperture?), which is capable
of being closed or expanded as required ; and to this aggrega-
tion T have given the name of “ampullaceous sac.” These
groups are situated in the areolar cavities, which are accom-
panied by the excretory canal-system ; and the sponge-cells
of which they are composed seize the particles of food as
they are whirled in through the pores of the investing dermal
sarcode, and retain them as long as may be necessary, alter
which the undigested parts find themselves in the excretory
canals,

Tt is very casy to ascertain the form of the groups, because
the monociliated cells of which they are composed are the
only cells which take in the carmine or indigo, and hence their
shape and position are readily recognized with the microscope
through the semitransparent substance of the young Spongilla.

Tt must be remembered that in all these instances the parts
were viewed in sitw in the watch-glass where the young

Spongills was grown, with the object-glass wnder water and
with no glass cover.
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Although it is easy to determine the form of the groups of
sponge-cells in Spongilla, it 18 not 8o easy to see by what
channels "the particles of colouring-matter arc fmmediately
aken into them, or to see bow they or the ingesta get from the
cells into the excretory canals; for the cilia of ihe sponge-
cells are in the interior of the ampullaceous sac, where they
may be seen vibrating thvough the fransparent circular area
(aperture ?). In my latest observations it seemed to me that
the particles got into the sponge-cells of the ampullaceous sac
through several different channels and holes, perhaps, in the
latter, and that the discharged portions passed 1nto the excre-
tory canals through the trausparent apexture ; but of this T am
not certain, and must now leave others to determine it.

Phe game kind of ampullaccous sac may be secn In many
of the marine siliceous sponges, of which perhaps Isodiciya
stmulans affords the Dest example. It has been figured by
Sehmidt under the name of “ Wimperkovh” from Keniera
aqueductus &e. (Suppl. Spong. Adriat. 1864, p. 13, 1.iig. 17);
but this anthor does not allude to my deseription and figure
of it in the ‘ Anmals’ for 1857, although the teeding of Spon-
gilla with carmine by Lieberkiihn and myself is noticed.

Thus the peculiar gronpmg of the sponge-cells in Spongeila
and many of the marine sponges has been ascertained.

But in the Calcispongim they seem to cover the whole
grface of the sarcode which lines the aveolar cavities of
the parenchyma (Pl I. fig. 8, and P’L IL fig. 29), with the
exception, of course, of their incmrrent and excurrent aper-
tures, the latter of which, where there 18 no system of excnr-
r{mt canals, finally open by large orifices dévectly info the
cloaca.

So far as structure goes, Grantle ciliata does mot differ,
in the form of its areolar cavitics and the absence of the ex-
cretory canal-system, from Cliona celata, in which, as my
figure seems to show, the sponge-cells are still grouped in a
spherical form (PL II. fig. 38).

T thercfore Temains for fature observation to determine how
the sponge-cells are grouped, generally and respectively, both
in the siliceons and calcareous sponges.

Cliona corallinoides (Flancock in Ann. Nat. Mist. April 1867,
vol. xix. p. 288, pl. 7. fig. 8).  PL IL figs. 33-37.

Next to the sponge-cells, perhaps the most interesting organ
is the deymal sarcode ; for this, as T have before shown (Ult.
Struct. of Spongilla) literally commands the openings on the
surface. 1t can either extemporize them in any part, or close
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them, as requiret—a Process which, of course, is very slowly
effected, on account of the amoehoid natare of the sarcode ; so
that, on death occmrring guddenly (that is, where the sarcodo
has not become putrid and passed into dissolution, and there
Tas been no time for closing by reflex action) these apertures
remain. Elence in dried specimens, wheve the dermal sarcode
is not destroyed, they remain visible.

Phere are fwo kinds of openings, viz. the pores and the
vents—the inhalant and exhalant apertures,

Directing our attention to the formor first, we fiud them
averaging about a 1000th of an inch in diameter,—either scat-
tered generally over the dermal sarcode opposite the interstices
of the subjacent spicular structare, as in the Tsperiads, Halt-
chondria panicea, Johnston, &e., and the Calcispongi= ; or
confined to cireular arcas in =;m;f:apos,ition, as in Raphyrus
Giriffithsii, Bk, (Cliona celaia ?), Raphiophora patera, Gray,
or Neptune’s Cup, Packymatisma, &c.; or to circular areas
separated from cach other and raised on cylindrical heads, as
E Grayello cyathophora, Cart., Cliona corallinoides, Hancock,

c.

Of these the Clionidee, including Baphyrus and Raphioplora -
(see “ Mém. sur le Genre Potérion,” par P. Marting, Soc. dos
Axts ef des Sci. d’Utrecht, 1870, pl. 4. figs. 7 & 12), prosent
examples of a division of the sponge-siructare in the pore-areas
resembling the tentacular head of a polype; but as this is
merely a resemblance, and my object in introdueing the sub-
ject of the openings in the sarcods of the Spongiadz is more
especially to show this, T shall take Cliona coralfinoides alone
(PL IL fig. 83) for description and illusbration, as affording
the nearest resemblance of this kind that 1 have met with.

This sponge (like Raphyrus Griffithsti and the great Nep-
tune’s Cup, together with the dmminutive Grantia ciliaia
and its like among the calcareous sponges) possesses no
branched system of excretory canals like most of the other
sponges, but consists mercly of an arcolar structwre (PL IT.
figs. 38 & 86, ae) which, burowing Dbetween the layers of
mnivalve and bivalve shells, forms for itself therein similar
excavations, which open into cach other by efferent (fig. 36,ccc)
and afferent apertures, finally communicating with the exterior
by distinet heads (figs. 83, a, 4, & 36, b) here and there, most
of which are simple pore-areas (fig. 34}, while the rest present
a combination of vent and pores (fig. 35) or a single large
vent only. Cliona corallinoides not only excavates shells, but
the sandstone rock too of this locality, where it shelters itself
under the flovid expansions of Melobesia lichenoides, which
goes on growing {that is, spreading in all divections), while the
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Cliong every here and thero makes holes through this crust
or thalloid frond for its pore-arem or vents as req%.ired.

Of course, therefore, these “holes™ are occupied by a longer
or shorter cylindrical prolongation of the sponge (fig. 36,8} in
proportion to the thickness of the crust, which thus presents
as many heads; so that when the shell is dissolved off by
acd, these heads project here and there above the general
surface of the sponge (PL TI. fig. 83, «, b).

It may be assumed that this way of reaching the oxterior
necessitates a cylindrical extension of this kind ; but Grayells
cyathophora, which is an allied specics, posscases it, together
with a branched system of excretory canals, although frecly
spreading over the surface of the rocky object on which it may
be Eromng. .

wach portion, too, in Cliona corallinoides has, for the
most part, its peculiar spicule. Thus the pin-like, slightly.
curved, and fusiform one with oval head (fig. 87, a) is almost
entirely confined to the cylindrical head-like extensions of
the sponge, and the tentacle-like prolongations of the pore-
area, where their poinis project outwardly (fig. 35, f), while
the minute sinuous spinous spicule (c, <) for the Fost part
fills up the mierstices between the latter, and the curved
acerate, spinous spicule (3), which is not more than a quartel"
the length of the pin-like one, is confined to the areolar struc-
tare of the intertor. These spicules, as they are described
average about 83, 2-34, and 21 6000ths of an inch in lengt};
respectively.

When we examine the heads or free ends &f the cylindrical
prolengations, they are found to be of different sizes, to pre-
sent an hrregularly round or elliptical margin {fig. 34,04 @)
and within this a variable number of tentacle-like Pré)longa,-’
tions of the sponge-structure (6 5 5) charged with the pin-like
spicule, and webbed together by the dermal sarcode (¢}, in
which there is a variable number of pores (), chiefly situated
between the prolongations. In the dried state all ‘this is on
a level with the margin of the pore-area, if not a little de-
pressed, with the pointed ends of the pin-like spicules un-
covered and bristling in all directions (fig. 35, #); but in the
]11]711ug state 1t rises much above the margin, into a convexity,
‘;;) i 311111 eg_le dermal sarcode egtn‘ely covers and conceals the

At this time, inhalant current  se i
thr(o)ugh the _por;-qmniugs. ? may be seen fo puss in

ur illustration presents about thirty of these te -li

prolongations, of ditferent lengths (P I}Ir. fig. 84,5 5]1;?015:31131?:
nearly a facsimile of the mouuted dried one from which it has
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been taken, and in which the dermal web-like sarcode (¢) with
its pores (4), as delineated, still remain.

Let us now turn our attention to the vent or larger aperture
of the dermal sarcode, which here, as well as in Pachymatisme
Johnstonia, Bk., is more or less constricted or covered (Z, e
commanded) by a diaphragm of the dermal sarcode, in like
manner as the pores, although in the latter both vent and
porc-area are themselves solidly fixed by the masonry of the
little siliceous balls of which the crust of Packymatisma is
composed. By this means (that is, by the dermal sarcode) the
vent also may be opened or closed when required, in all the
sponges, as 1 have long since shown in the young Spongilla
(Ult. Struet. Spong. 4. ¢.). .

Tn Cliona corallinoides the whole arca of the head (figs. 33, a,
36, b) is not always given up to the vent, but allows the latter
to oceupy its centre (fig. 85, e), while the circumference still
grescnts the tentacle-like prolongations (b & 8) and pores of the

ermal sarcode between them (d); so that the head is com-
posed of the two organs, so far in combination.

Tt is & common occurrence for the pores in most sponges to
be seen close to the border of the groat vent; but as the latter
is only the opening at the end of the canal of the excrefory
system, the pores, although close to its border, do not neces-
sarily communicate directly with i, but are in commexion
with the aveolar parenchyma beneath, which is thus cutside
and smerounds this canal or aperture.

Hence, for convenience, I have taken the same head for
illustrating the vent that has been drawn from the pore-area
alone (fig. 34), and have placed a large circular aperture in
the centre for this purpose (fig. 85, «}, after which it will not
be difficult for the reader to supply the other and, perhaps,
more common form, where the vent alone occupies the whole
of the head (fig. 33,%). I have also in this figure inserted the
bristling arrangement of the ends of the pin-like spicules as
seen in the dried state (fig. 35, 7), which has been omitted in
the former, also for convenience.

Thus, however much like the polype-hcad the pore-area
may be, the tentacle-like prolongations can only be considered
to bear a remote vesemblance to the tentacles of a polype;
and thus also we read in Prof. P. Harting’s valuable memoir
on Poterion, or “ Neptune’s Cup ”’ (where the pore-area is gi-
milar in structure to that of Cliona corallinoides, and the in-
ternal mass in like manner composed of areolar cavities only,
without canal-system) :-—¢ Peut-6tre MM. Hickel et Miklucho-

Maclay verront-ils dans ces plis rayonnants [in the pore-avea]
une confirmation de leurs idées sur les affinités des éponges
Ann. & Mag. N, Hist. Ser.4. Vol. viil. 2
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avee les polypes. Quant & moi, jo ne crois pas que ces plis
puissent 8tre compards » aucnne partie du corps d"une polype
soit aux bras, seit aux plis mésentériaux. C'est une sim lo
analogie de forme, rien de plus.” (Mém. pub. par la Soc. des
Arts et des Sei. d'Utrecht, pp. 11 & 12, pl. 4. fig. 12 &e.)

As regards hemology and adaptation, it is manifest that if
the pores are to be considered the homologues of the ends of
the gastro-ventricnlar canals of an Aetinig, which are said to
open on its surface, then their tentacle-like structure cannot
be considercd homologous with the tentacles round the mouth
of the Actinia or polype.

Then, as regards the function of the vent and the excretory
system of canals generally, it is the rule, and not the excep-
tion, for the cwrrent to pass outwards, and wice versd. Tndeed
the structural axvangement in all sponges about the vent proves
this ; .a-nd where the opposite takes Place, it seems to me to be
occasioned by abnormal conditions, similar, perhaps, to what
Dz, Bowerbank las stated to occur on such occasions. (¢ Ule.
Struct. Marine Sponges,” Annals, Oct. 1870, vol. vi. p. 331.)

In all sponges which are living and active, the inhalant and
exhalant fanctions of the pores and vents respectively may be
easily seen by placing a little colowring-matter in the water
which surrounds them, when the process will be found to be
ah%osfs 1]1211va$1a,ble. o

or the development of the seed-like body of Spongills a
the spicnle, see ¢ Annals,’ 1848, vol. i. p. 3053; b, %49'9%'{531.%1 Erd
p- 82 &o. ; th, 1857, vol. xx. p. 26 ; and 6. 1859, vol. iii. p.534
respectively, wherein T am pleased to observe that much has,
heen confirmed by Prof. Hiickel’s observations on the calcareous
sponges, to which I shall presently allude more parti.culaﬂy.

Lastly, T have given an illustration of a group of Bét’ryllm
polyeyelus (PL TL fig. 41), to show how the Ascidians of
which. it ig composed have each its separate branchial aper-
ture (), for adtration and nutrition, on the surface of the gela-
tpous mass (@) in which they arc imbedded, and ifs anal
orifice (d) internally, extended juto a common receptacle or
cloacal cavity (e), which fimally also opens externally on the
same surface, for the discharge of the frecal contents of the
little community generally (7), there being a groat man
corpmumties of the same kind imbedded in the same flat a,nglr
sprea_dmf, tough, gelatin]fuis or albuminous mass, ) '

. Now here we cannot help seeing that the gelatinous ma;

}g ab least analogous to the sponge—structm'eg (indeed in Eﬁz
iitle white incrusting species Leptoclinum gelatinosum it is
also dense_ly charged with globular radiated caleareous bodies
(spicules) similar to some of the siliceous ones of the Geodidaé,
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and preseuting en masse such a white colour that it may be easily
mistaken for a calcareous sponge),—that the branchial opening
in the gelatinous mass, if not homologous with, is certainly
analogous to the pove in the Spongiadee, and the common
cloacal cavity and feecal orvifice are respectively analogous to
the excretory canal-system and vent, also in the sponges,
while the plurality of communities or systems”’ correspond: fo
the individual divisions of the sponge termed by Prof. Hackel
“persons.”’ ] )
Then, too, there is a network of canals in the gelatinous
structure which may be the homologue of the pasiroventricutar
canals in Actinda and the cosnosarc of the coral-polypes, espe-
cially for supplying nourishment and sustaining the vitality of

these parts.

Prof, E. Hickel's Fiews.

- Tt seems to me imperative on afl those who would write.
anything on the Spongiadze, and especially on the Calcispongize,
10 notice what has lately been put forth by one of the highest
authorities on the Protozoa of the present day. I, of course,
allude to the paper “On the Organization of Sponges and:
their Relationship to the Corals,” to which is appended &
 Prodromus of a System of Caleareous Sponges,” by Erof.
¥, Hickel (Jenaische Zeitschrift, B. v. pp. 207-254 ; trans-

Jated by W. S. Dallas, F.L.S., in the ¢ Annals,’ Jan. 1870,

vol. v. pp. 1 et seqq.). . L

Tn this paper, at p. k1 (translation}, we find the following
statement :— .

« Mikincho has already shown that in a great many sponges
the mouth or osctlum by no means permits only the outflow,
but also the inflow of water. I have repeatedly convinced
myself, by my own observations, of the correctness of this
assertion.. Consequently the mouth in many sponges, just as
in the corals, serves for both the receplion and expulsion of
the water and the nutritive constituents contained in it.”

And at . 6,—I start with the following general proposi-
tion +The sponges are most nearly allied to the corals of all
organisms.” _

At p. 9:—T do not, like most authors, regard the charac-
teristic canal-system of sponges as something quite specific
and peculiar to this class, an arrangement suf generis, but.
share in the opinion of Leuckart and Miklucho, that it is
essentially homologous with the celenteric vascular sysiem or.
gastrovascular apparatus of the Corals and Hydromeduse—:
in fact, of all the Acalephm or neftle-animals. Indeed 1 am,

2%



20 - Mr.H. J. Carter on the Relutionship

so thoroughly convinced of this homology that T (with Mik-
lucho) designate the largest cavity info which that canal-
system is dilated in the sponge-body, and which is usually
cayﬂed _the excmrent tnbe or flue {caminus) as the stomach, or
digestive cavity, and its outer ortfice, which is usually called
the excurrent orifice or osculum, as the buccal orvifice or
mouth.”

As may be perceived from these quotations, Hickel’s views
of the organization of the Spongiadsm (which also form the
basis of his classification of the Calcispongiz) do not accord
with the facts which. I have stated. Hence, our premises
being different, it is useless to raise any argument against his
hypothesis : the facts must speak for themselves.

But, as regards the inflow of the water into the osculum or
vent, which, as before stated, is ounly occagional, abnormal,
and not the rule but the exception (for even Iliclkel observes,
at p. 10, that it is “ generally (but not always!) the case ), no
one well acquainted with the habits of the sponge would ex-
pelcﬁt to see any thing but an exhalant cmrrent from this
orifice.

_ Relative to this, Hiickel adds, at p, 11:—* The difference
in the divection of the current of water which is usually ad-
mitted in the two classes is a matter of perfect indifference m
this close morphological comparison. Even if this difference
was really constant, general, and thoronghgoing, it would not
be capable of invalidating our notion of the homology of the
canal-system in the body of the sponge and coral.”

* The necessitous adaptation, however, of the vent in the
sponge to an inflow instead of an outflow of water is only
teraporary, and, not being constant, seems to me of no value
in establishing an homology. 7

Thus, neither the prelensile extremity of the clephant’s
trunk nor that of the spider monkey’s tail can make these two
organs homologous with each other, or with the finger, al-
thongh all three are used for similar purposes and in a similar
way. Apgain, although a human being may be nourished
through the rectum, it does not make the latter homologous
with the stomach ; neither does the casual inflow of the water
through the vent of the sponge make this apertnre homologous
with the mouth of an Aectinia ; while in all these instances
it seems to me more essential to know what their respective
functions may be than their homologies, albeit the lafter
when based on facts and not fancies, arc equally essential as
the basis of fime classifieation. It is not difficult to assume
that & spider moukey should have a tail, but it is much more
useful in natural history to know how it differs from tails in

'
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eneral. Diversity concerns us move than unity, fact more
than theory. It is xight to know what the form of a brick is,
but it is of more consequence to know 'Wl}&t structures a com-
Dination of them may produce. A mansion and a monument
are not necessarily allied because they ave both built of brick,
nor is the sponge allied to the coral hecause both may have
originated from the same kind of ovum in a similar way. It
is the differentiation of their respective struetures afterwards
that is of most importance to the naturalist; and it is precisely
on this point that ickel and myself differ. One would make
the sponges go along with the corals, and the other in the
divection of the compound tunicated animals. ~
Ruit althongh our premises being different precludes my
arguing against Hiickel’s hypothesis, there arve other poinis
in his interesting paper which do appear to me to be directly
assailable. )
Thus at p. 8 he states :—¢ That the essential agreement 11
the internal organization of sponges and corals, their actual
hLomology, has hitherto been for the most part overlooked is
due, among other things, to the fact that the most accurate
amatomical investigations of rccent times {especially those of

. Lieberkithn) took their start from the best-known and most

common forms of sponges—viz. the freshwater sponge { Spon-
gilla), which belongs to the group of the true siliceous spongos,
and the common sponge (Huspongia), belonging to the group
of horny sponges. But these very two forms of sponges differ
in many respects considerably from the original and typical
structure of the entire class, have been in many ways modified
and retromorphosed by adaptation to special conditions of
existence, and therefore casily lead to erromeous conceptions,
especially as their investigation is comparatively difficult.

«QOn the other hand, among all the sponges, no group ap-
pears beiter fitted to shed full light upon the typical oxgani-
yation and the true relations of aflinity of the whole class than
the legion of the Calcispongiz.”

This recalls to mind the old story in Mayor's ¢ Spelling-
Book’ of the town in danger, when, the different artisans
meeting together for a council of defence, the shocmaker stated
that ¢ there was nothing like leather.”  The same, however,
may be stated of what I myself am about to assert, which s,
that there is nothing like Spongille for the purpose of studying
sponge-development.

As o medallist in the classes of comparative anatomy (under
Prof. R. B. Grant) and of human anatomy at University College
in 1886--37, as a practical and experimental observer of Spon-
gilla in its lving state, for many years, when it grew in the
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tanks close to my door at Bombay, and as a practical and
experimental observer, for the last two years, on the mavine
sponges, both siliceous and calcareous, also in their Huing
state, I think it might be a.ssuqu at least that, both by early
education and subsequent opportunities, I ought to be qualified
to give an opinion in this matter, )

Now, for the most part, all marine sponges (save the Cio-
nidee, which may be in deciduous shells) begin to perish within
forty-eight howrg after they have been taken from their natural
hahtat, although their attachment to the piece of rock on
which they may be growing remains uninjured ; and even if
they sarvive 2 liftle this period, they are voraciously devoured
by the crustaceans which may be confined with them—just as
in all similax and serial microscopical inquiries, whether free
or confined, the minute crustaceans are thus the most defeating
agents, With the putridity or dissolution of the sponge comes
a development of infusoria ; and if, wnder such circunstances,
one Vibrio is seen to pass aeross the field, the microscopist
may as weoll give up all further research into the phenomena
of the Zving sponge.

On the other hand, if the seed-like body be taken from a
living piece of Spongilla and placed in a watch-glass with water,
it may be kept under a quarter-of-an-inch compound power
until the yonng Spongilla 1ssuing from it has gone through all
its phases of development from its firstappearance to its full com-
pletion, which may be seen both elementarily and collectively ;
while during this time, having a plurality of seed-like bodies
growing in different watch-glasses, the experiment of feeding
the young Spongilla with carmine or indigo, which soon points
out, by its colour, the position and grouping of the sponge-
cells, together with the passage of the particles in through the
pores of the devmal sarcode, thence to the ampullaceous sacs,
and then the discharge of the ingesta through the excretory
canal-system—all may be deliberately watched under the
same microscopic power, with so little difficulty and yet so
accurately that there is no merit whatever in recording ob-
servations of the whole process. It was in this way that T
obtained the data published in my paper  On the Ultimate
Structure of Spongll,” confirmed by smmilar observations on
large pieces of Spongilla taken directly from the tank ; and to

- this paper [ must vefer the reader for’ all further information

on the subject.

Latterly I have had nothing but the marine sponges to
examime and experimentalize on, especially the calcareous
ones; and T cannot help thinking that if Prof, Hickel had
had the same opportunities that I have had of studying the
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development of Spongilla,f hetivlould n;);ehave given a prefer-
i im for this pur .
envﬁ it t ne ql?icbllséj’gl?a%cl flﬁckel, wilth tI])le excgption of stating at
U ihat ¢ 1 1 extremely significant fact that the
p. 111 thet th]ﬂl sn;:ltgle S;léciuizd eby givision of labour, from
") . S * ? l - ‘
;ﬁgﬁiﬁiﬂ;ﬁ v(i:%mtile ce%s of the entoderm or veﬁetaﬁwel feﬁ;n’:
lamella applies to the sponges equally WIPI]‘. 1l % -Ciic}])l {;];e
never once alludes tolthc a'rgé_ms ziﬁ:émtﬂgg{,}h Zm Womissiou
_atructure is built up and sustamed. Sueh an i
iggildg ‘]31:3;.11' have occu1'1'ed1;711.:]1 a,fp Qbifvinif iaégzdmggi t];nhnig
like his, ardent in the pursuit of trui, ha e ey of
indefatigable vesearches on the caleareous 8pong g :
E%deevilopment of Spongilla, such as I havg- desiﬂ?%?éiﬁ;
even had he experimented affer a like manner on
Galggg](;éf i%zléﬁfsé, at p. 9, that the calcareous spon]%es to
which he has given the names of Clistosyca anfibc%g{ oig(i‘sg
D osa ovn, rlaied 1o fhb others as fhe
vegarded as retromorphosed forms, T @ :
(?egsaizlo%z worms 1o tla.% Tyematoda. At . 1({, that} t];ﬁep&l;;
played " by the cutaneous pores, which, In tl? cora i, o
i)eripheyal extremities of the coelent’?rlc vascu 2._—11 sysl eﬂi{omo )
unfortunately, as good as unknown ;" yot ngliﬁ 1ets}?e 1c]eta10id
logizes the pores of the gponge. At p. 16, e %S e
arrangement of the vents m Axinella polypof ]ris,l . tigl ne,
Adriatic, 1862, t. vi. f. 4) is regarded by Hiicke a8 ai.n motal
or homologous with the segmental divisions of"‘a con R-Plf ytl 0
and therefore he sets these sponges down as 'hued &L ia a,,t )
while, in the following paragra h, the fringes Z.;-O_!l;!l . ;eix;egx s
in Osculing polystomella {2nd S,}lppl. Spon_g.hﬂcul? (b L) e
regarded as * incipient tentacles —after Whl‘c‘: ficke oise ves
that whether this be right or wrong, it is of I,u;:ss nnpo1.an§£ y
becanse the tentacles are ¢ almost wanting™ m Alnt@pdalc hos.
But considering that these fringed apertures were nei 16}11 AW
nor ever seen by Schmidt himself, and that, as T haves o}:vn 11;]1
- (lona corallinoides, they belong more to the pore-areas t a.ul 0
the vents, they can hardly bé homologized with the tentacles
ij;“ltlg.c tﬂ%mit is also stated that “the conditions of 1stocki
formation or cormogeny are cxactly the same the (i_i)ra 8 alllc-
the sponges.” 'True; bui the Compound Tunicate a.n_lmfixs.
and the Polyzoa, &e. &e, arc grouped togethor m a similas
manner—in ‘¢ gystems. ] }
Among the Zaleareous sponges which Hack(?l Eleﬂs us llée:
found at Naples, and preserved in spirit, we read, at p. 12,
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wer s .
(’f;e ;;)im:‘ ml?}'DScOpl({:fl!ly small, but yet perfectly developed
¥ c{itang rOUS) ones, © i which there are actually no traces
ot heous pores ™ (and no spicules ; at least none are men-
o 16 _Im the “ classification ’), The entire body consisted of
oo 2hongate rounded sac (stomach), with a single opening
{m goigtoz)lf ﬂi?;‘t ]ixtrsm}fyt])if" the body which is opposite to

attachment, or this sponge Hiickel has pro-

pg?sg. th(*i) name of Prosycum. Indeed this is the stm-t?ng-

gf 1 or alse of his Classifieation of the Calcispongim; and

Swmt;l(l}}bsef,bt 1§ha.bsqnce of cutaneous pores makes its cai.rityei
wck, for there is no evidence of ' me3 i

no%rlsh‘meﬁt could be obtained, of mny othiex medns by which

ut is this not slender evidence to Vi

: L G 4 g0 upon, viz. the exami-

;ﬁ;t;gdn of i.'T'L]:l1:n]1jcr_crscoplc object preservad ?_11 s,pirit? Ifxi;;ﬂa.l—

ey (fo? t ecoﬁgghs;f:itf, ]]])llg‘ht 11}1 not, like the young Spon-
: rdly be much smaller) h '

amceboid sponge-cells which mi oy

> h might have enclosed particl

i’ohgdsgit ;ﬁgdoui;sule of the sae, and discharged the iggeslfaeisnﬁf

e so-calle t}i OIElla};zh, Just as in Clathring sulphurea, where
Eho s besé?; vlm E}llaa structure are so thin that its areolar
sl X sponge-cells, can hardly be distin-
. Of ct;ﬂrse}} allude to these points for the purpose of elicit-

%A ruth, w& ich no one desires more than Prof. Hickel
éta,teil 1e§aa i the development of the so-called ovum. it is

stated, at p. 2, that the excretory canal commences ‘}‘b 2

s thlc::;h]fl :.annty ({itomach),” which “ extends, and brez};

rough at one pole of the longitudinal axi ’ doquiives an
tha Xis :

%fg;ci]ile? ;cllluzhmeuth ;”]aud at . 114, that the ¢ po;egcfg:au;?;&g

& parenchyma, which perforat yex

;ls)odty—]?a,l}j(ectoderm and en,’coderm}}:” T?l: 1‘11')1(')321 ;?g l?;ﬂ 133f t}le

]1?: % : 1:}z tﬁo’osyczfm, and the second, where the pores a.%e adgég-

ap rg}rm ]zﬂ(f].:Phon' I])l,S %shtolymims the month is closed u};
‘ si8. ere the mouth is el

rishment smust, of cowrse, ¢ y ey he nou-

thrSougﬁl ooty OF COISE ¢ :113.16 through the pores, and not

uch are Hickel’s views ; and hi Hicati
: . S 3 1% classificatio
careons Sponges is carried out upon them 7 e];t(;fw.tgl ° C]‘:%};

the()l? that the Vent Df t]l Sp()]l C .]S I Mot
: g & N T_th, Emd fhe ].EL].' "G

ex« ch, 18 the principium et Jons of
But how can thig be maintai i
ntamed, when it has b :
Z];;E 51;; %ggls;t;a;kpa.rt of tnli'le Sponge}consists of ﬂa,geicliieglgﬁd
e 1n erude matertal for nutrition, ¢ y .
supply the necessary elements of sexnal gBDGI(')a].-fl‘,’i(;jfll g probably

‘
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EXPLANATION OF THE PLATES,
Prate L

Fig. 1. Trichogypsia willose, 1. g. ot sp., outline of, natural size.

g, 2. The same, maguified two diameters : g, vent.

Fig. 3. The same, veat more magnified, to show disposition of oscules

opening into it. . i . . .

Fig. 4. The same, spicule of, linear, glightly sinuous, ingquifusiform,
spino-tuberculated at the ends. Size 1-60th of an inch long by
1.1000th broad. Scale 1-24th to 1-6000th of an jnch.

g, 5. Leuconin Johnstonii, 0. sp., outline of, notural size. N

Fig. 6. The same, magnified 2 diameters: a cilisted vents; b, unciliated
vents; ¢, large quaduiradiate spicule of the surface, relatively
maguified. . .

Fig. 7. The swme, diagram of vertical section of wpper third or cloacal
extremify: a, cloace branching off into b b, excrotory canals ;
¢ ¢, excretory aperturea; d d d d, pavietes of cloaca, consisting
chiefly of areolar cells; e, cilinted crown of vent; f, intemnal or
cloncal arma of great quadriradiate spicule.

Tor the arrangement of the spicules round the uncilinted vent
aee fig. 40, PL 1L

T%g. 8, The same, diagram of areolar cells of pariotes of cloaca, much
magnified, showing large and small apertures in them: e e, af-
ferent apertures. i

Pig. 9. The same, diagram of a portion of the surface, much magnified,
to show the dermal sarcode (e), end its pore-openings ().

Fig. 10, The same ; a—f, all the spicules relatively magnified, viz. on the
acale of 1-24th to 1—18801:]1 of aninch: a, large quadrivadiate
spicule of surface; b, curved arms; e, internal arm ; &, stinight
grm foreshortened, presenting the central canal line; e, large,
thiclr, shightly curved, inrequiacerate spicule of the ciliated erown
of vent; f, thin, straight, cylindrical one of the same; g, tri-
radinte, aiaple spicule of the aleleton, of various sizes, showing
the curved and straight arms respectively, the latter (%) bearing
iho trace of the contrel canal; ¢, smell quadriradiate of the in-
terior, front view; ¢, laleral view, showing the curved arm,
which projects into the cloacal eavify and excretory canals, in
company with %, minute fusiform spicule, and 4 siill move mi~

. nute quadriradiate spiculs with one short arm. )

Fig. 11. The same, minute spienles more, but relatively, magnified, on
the seale of 1-12th fo 1-6000th of en inch : @, enrved fusiform
spinous apicule, for the most part characterized by one extremity
presenting the appearance o having been fractured towards the
point and reunifed in the opposite direction to the general
curvaiure of the shafi; &, quadrivadiate spicule, showing its

short axm &e.

Fig. 12. The same, dark or transparvent area (according to the direction
of the light) at the union of the four arms of the great quadri-
radinte spicule of the surface, arising from the presence of the
fourth aym, which thus distinguishes af once this species from
TLeucosolenin nivew, Scale 1-24th to 1-1800th of an inch.

Fig. 18. Grantia compressa. Sponge-cells relatively magnified, on the scale
of 1-12th to 1-8000th of an ineh, showing :—, cell confaining
granulsr mucus or protoplasmy, nucleus, and contracting vesi-
cles; b, rostrium; e, collar or fnll; d, cilium-—all polymorphic ;
&, another common form ; # o form where the whole cell nearly
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appeas to have become transformed into the rostrum ; g, coni
] 2 um ; cal
{?clnli’l ]_(})If i]ﬁe same, where the rostrum presents a poinffeg ’elonga—
b o centre, with flat top ; %, similar form, shewing the
Fir 14 Thn raching vesicls, 2
iy, 14, 11 gi same, group of sponge-~cells, part of which show the rostrim
;Jn fferent dogrees of protrusion, apparently without the collar
iiJll_t with the cilinm ; g, sponge-~cell with rostrum, collay and
Fir, 15 cilium retracted, and pseudopodia alone pnt forth, ’
g. 16. The snme, group of spongo-eclls showing the rostrom in differcit
T 16 Tdegl'ees of protrusion (), and the collar only seen in a a.
. 16. The same, five spongs-cells, of which three pregent the collar &e
and the other two (a) the pseudopodia only. ( N

Prate IT.

Fig. 17, Grantia compresse. S i 1
- Sponge-cell with collar transformed int
tentacula i ; W on s
o fec?int(,ni& 'w pseudopodia, one of which bears & monad on its
g. 18, The same, sponge-cell with ilia i
e %mgin e thg cu%m‘. h monociliated cell () seized by the
4. 19. The same, group of sponge-cells with collar and cili
Lo sme, g - spong, ‘ ar and ciliam respec-
s %to]o);].’s vhie a;cf;%%t.eal to have undergone duplicative division, on
g. 20. Tho same, sponge-cell with & sin i
' ‘ gle pseudopodiam
1{;351(11(3:31% ‘f‘i’om the ﬂmdus and q.t‘tacher%J to th]; gla‘;s (;}itiggjg
o r}he ﬂn‘ows,a; propelled by the cilinm in a circle represented by
Fig. 21. The same, sponge-cell (@) similaly atia
] arly ehed to a group.
;;_q. 32; 'Iéilxe same, collar transformed info pgeudopodia ciliug;? l}é)maiuinﬂ‘
g. 23, Clathrira sulphurea, sponge-cell of ; rostrum and collar trans—
iy 24 é(;l;?’.’led. e pseudopodia, cilivm remaining. ) ]
. 24, Leuconin wives, sponge-cell of; rostrum part
T 95 (21}11111} wholly, transformed into pseudopgslﬂ).ly’ and collor and
. 25, :{aﬂtm‘coﬂyn'esw. Sponge-cell with rostrum, eollar, and eilium ;
P (};llesen'tmg pseudopodia at the fundus of the coll, ’
. 26, aé]w:%m sulphurea, sponge-cell of; yostrum and collarretracted
Fig. 90 (s;;_m;lmu:;{fizu bgcommg r(];tra-cted by thickening at the base ’
. 21, o . orp—, x ) v ". :
o zhe ot o f&ingfmoe cell with rostrum, collar, and cilium ;
ig. 28, Leuconin niver. Sponge-~cell with rostr ili
pewconia ; th rostrum, collar, and cilium ;
B th iil 11;.os- um beaded upon its anterior edge, and the collar Vel‘_j;
Y. 29, Grantin compresse, Group of i
resst. p of sponge-cells which h !
:.hrm_md or eIhp}ncal form, with their eiliz rapidly ‘?‘l.‘l(.lblf;g];‘lgd
[— e interior. Common, s
. 80. nilo(i :3;11?; Stwg]llngng_iﬁonge-cells after their hodies had hecome
Toss Blle v O : .

o 'I?]ilium ! s Ll with indigo, presenting rostrum, eollar, and
g, 1, The same, specimen of th : i
B mersed ],1. E.tgil‘it len, wa.tme-_. -same after the sponge had been im-
. 32, -(()}fmintéri tg:lztcgfzi. o (%gz]c}ﬁ?adiate spicule, magnified, on the scale

- - of an inch, common to the inter
face of the clonca in most of the ca. s s L -
) aleareous sponges ; showing —
gaght;h(;t:;irgh?ms, which are generally m}(]}regor }leslso ‘Eﬁged
b the (tll-" ig thmm, which generally presents & trace of axial
: 18 18 the eommon form of tite fréiradiate in this sponge

v

e
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&e.); d, the fourth arm, vwhich is curved fowsrds the orifice of
the eloaca 4 sitw, and often joins the straight arm at a Hitle
distamee from its union with the other two. .
Fig, 83, Chiona corallineides, Haneock (Ann. Nat, Tlist.), portion of, aftor
having becn digsolved ouf of the deciduous shell of Cardéiwmn

edule, and dvied; magnified 2 dismeters: o, pore-hoads;

&, vent. . .
g, 34 The same, pore-head in the midst_of & thalleid expension of
Holobesia lichenoides, beneath which the spongs had grown;

taken from a dry-mounted specimen; magnified, on the scale of
1-48 to 1-1800¢h of an inch; nabural size aboub 1-24th of an
inch in diameter ! @ o o, horder of the pore-ares; 6D &, tentacle-
like prolongations of the sponge-structure, Lristling, in the dried
state, with the pointed ends of the pin-like spicules, and nmited
together by the dermal sarcode, ¢, which flls up all the infer-
stices, with the exception of the pore-oponings, d.

Fig. 85, The same, porc-area : +ith vent m the centre, combined, but not
communieating with each other: ¢ e, border of area; b0 b, ten-
tacle-like prolongations of the sponge-structurs, bristling, m the
dried state, with the ends of the pin-like spicules, and u_mted

together by the dermal sarcede, ¢, ~which fills up all the inter-
stices bub the pore-openings, d, end the vent, e; £, the pin-like
spicules, which are omitted in the foregoing figmre for con-
venience.

Ty, 86. The same, dipgrom of vertical scction of the poro-hend and 2
portion of the areolar strusture of the body, magnified, to show
ihe shsence of the excretory eanal-system, whose function 1s

supplied by the large efforent apertures, ¢ ¢ ¢, in the areolar cavi-
ties, @ @ ; &, pore-head. ) .

Fig. 87. The same; all the different gpicules relatively magnified, on the
scale of 1-24th io 1-6000th of an imch: pin-lile " spicule
of the pore-head; b, sPinous curved acerale sp.icule of the
areolar structure; ¢, minute tortucus spined spicules of the

ore-aren; d, the same, more magnified. .

Fig. 38. Clione _celate; ampullaceous sac of sponge-cells, showing the
cilin vibrating internally (¥ Wimperkarb " of Schmidt) ; show-
ing also the relative size of the sponge-cells compered with
those of Grantic compresse in fg. 29, which are magnified {o
the same scale, viz, 1-12¢h to 1-6000th of an inch. .

Fig. 89, The same, reproductive or ovi-cell, to show itz relative size
when compared with the sponge-cells in fig. 38: @, nucleus,

Fig. 40. Leuconia Johnstondi, Unciliated mouth of cloac, much magni-
fied, to show arrangentent of the arms of the great quadriradiate
spicules of the surface: a, vent; &b b, quadriradiate spicules;
¢ ¢, their fourth arm projecting into the cloaca.

Fig. 41, Botrylhus polycycls. Fragment of gelatinons mass showing a
group of Ascidians, magnified; arranged round s common
cloaca: a, integument; b, Ascidians; c, Dranchial orifice ; &, anal
orifice ; ¢, coramon closcal chamber; 7, its vent.

Fig. 42. Bell-shaped colonrless jnfusorium, common on_Cladophoia in
ihe freshwater tanks of Bombay. Cell about 1-74GGth of an
inch in dismeter; total length about 1-1600th of an inch.
Sessile, separate, in groups. Copied from a drawing in my
journal, made in March 1857 ; to comparo with Prof. James-
Olerle’s figures of Selpingeca amphoridium (L e, pL. 9. Gg. 87).
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Wood, T. W., on a new species of
Argus Pheasant, 67,

Xantholinug, new species of, 410.

Xerophila, new apecies of, 192.

Zoophytes of Bouth Devon and Corn-
wall, on the, 73.

ENTY OT THE EIGHTH VOLUME.

PRINTED BY TAYLOR ANXD FRANCIS,
RED LION COURT, FLEET STREET:

Ann & Mag Nat fhst: S 4. Vel 8 PLT




{ & PLIT

Ie

Mazbern Bref hth

5.4

Tar_Hist

Heeey

el K )




