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structure of the teeth demonstrate this sinee we have become
acquaihted with these features in that genus.

~ The fragment, which is upwards of 2} inches long, 1% inch
wide behind, and # inch wide in front, is the anterior portion
of the xight mandible ; it has attached to if five tecth ; in front
it is perfect ; the posterior portion is broken away close to the
fifth tooth, which, thongh much injured, appears to be ahout
half an inch long. The three next in advance are not quite
so long, and are separated from the fifth and from each other
by considerable spaces, and from the tooth in front by a space
& inch in length. This frontal tooth, which is perfect, is half
an inch long and & inch wide at the base; it is placed a
little way from the extremity, where there is a depression, but

whether for the reception of the basc of a tooth cannot be de-

termined. The swiface of the teeth is ridged, particularly
towards the base, agreeing in this respect with those in the
Scotch specimen ; they are a little compressed above ; and one,
which is tolerably perfect, has the apex slightly carinated.

On making a section of one of the teetl, it 18 quite obvious
. that the ridges on the surface are owing to erosion, if not
entirely, at least mainly, and that the internal structire agrees
very well with that of Antkracosaurus when allowance is
made for the variation caused by the sections not being made
at the same part, Our section was made a lLittle way up
the tooth, while those of the Scoich specimen were, as we
have already explained, evidently made close to the base.

There can therefore be little doubt that this fragmentary
mandible really belongs to Anthracosaurus. We have, then, the
satisfaction of recording the occurrence in the Northumberland
coal-field not only of a considerable portion of the craninm, but
likewise of & large-fragment of the jaw of this rare fossil.

The large sternal plate, nearly 5 inches. long, described in
our paper on Preroplax®, 1s probably that of Anthracosarrus

it was found in the same locality, and this is the only large-

Labyrinthodont ocewrring in the Newsham shale to which it
can at present be assigned. We also possess some ribs and
vertebrz which perhaps belong to the same animal,

,'XX.I.-«- On Grayella cyathophors, @ new Genus and Species
of Sponges. By H. J. Carrer, F.R.S. &e.

{Plate VIL
ABOUT a fortnight since, Dr.J. E. Gray kindly sent me a
specimen of a marine sponge, with the request that T would

# See Annals of Nat, Flist. ser. 4. vol. i, p. 277.
 Ann. & Mag, N, Hist. Ser.4. Vol.iv. 14
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examine it, which I did; and having found it interésting in
many points of view, I obtained his permission to illustrate
and deseribe it, The sponge was originally got in the
Gulf of Suez by My. M‘Andrew, who preserved 1t in spmit;
and the portion sent to me is that represented in the accom-
panying plate, magnified twice iis natural size.

It is quite new both to Dr. Ghay and myself; and out of
respect for Dr, Gray’s labours in this way, it seems fo me thal
I cannot do better than dedicate the genus to him, and eall the
species, from the little coral-like cups which 'it bears on its
swrface, Grayella cyathophora.

GRAYELLA, nov. gen.
Grayelin eyathophora, mihi. . PL VIL

Massive, sessile, spreading. Surface undulating, smooth,
interrupted by the presence of numerous subeireular, oval or
conieal, eup-like. projections or pores, with here and there a
monticular vent, Internally consisting of a distinet dermal
layer covering a massive spongiform structure permeated in
all directions by numerous cavities and exeretory canals.
Dermal layer distinet, smooth externally, beaving the cup-like
bodies mentioned, with minute papillary eminences betwecn
them ; consisting of condensed sarcode charged with fusiform,
slightly curved, spinous spicules, and connected internally
with the parenchyma by prolongations inwards of the cup-
like bodies ; a looser unton generally in other places, between
the dermal and the parenchymatous strmetures. Cup-like
body variable in size, below the twelfth part of an inch in dia-
meter, subcirenlar or oval, flat, shallow, although eonsiderably
rajsed above the general surface of the dermal layer by a
smooth veriical wall which is continuoug with the latter
circumferentially, closed above by a cribriform disk, and open
‘below in the centre, with a funncl-shaped prolongation which
is extended into the parenchyma; composed of condensed
sarcode like the dermal layer. Cribriform disk more or less
concave, formed of a network of sarcode more or less hirsute
from the projeciing ends of straight, smooth, cylindrical spi-
cules; continuous at the circumference with the wall of the
cup; supported for some distance inwards on. vertical columns
of sarcode, which extend between it and the sides of the cup,
but free in the centre, where it is spread over a compressed
circular cavity that, as before stated, is prolonged, funnel-
shaped, into the parenchyma ; cavity in the centre of the cup
formed by the crthriform disk ‘above, by the columns of
sarcode laterally, and in continuity with the funnel-shaped
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prolongation below, whose surface, again, is characterized by
the presence of circulay rugee of sarcode more or less reticu-
lated, finally opening by its contracted or narrow end into the
commencement of an excretory canal (PL VIL fig. 5); tunder
contraction, the cup-like body 13 conical, puckered at the apex,
and vertically ribbed to the base (fig. 9¢). Vents monticular,
characterized by a puckered state of the dermal sarcode at their
openings and more or less abscnce of the cup-like bodies in
their immediate vicinity ; consisting of a prolongation of the
dermal sarcode, whose frec margin more or less covers a sub-
Jacent cloacal chamber, fumished with a central elevation,
from which radiate three or more septa, or as many as there
may be oscular openings into this chamber (figs. 7 & 8).
Parenchyma consisting of sponge-substance charged with the
curved spicule mentioned, and supported on a reticulated ske-
leton formed of bundles of the sfraight cylindrical spicules,
overlapping each other and honnd fogether by non-granular
fransparent, sarcode; superiorly attached to the dermal layer,
and inferiorly to the object ou which the sponge grows ; per-
meated by small cavities and excretory canals characterized
by their persistent openncss and by having their walls formed
of sarcodal ruge more or less circular, prominent, and reticn-
lated ; with apertures of various dimensions in the interstices,
for the most part continuous, at their commencement, with
the constricted funnel-shaped prolongations of the cup-like
bodies, presenting cavernous dilatations heve and there in
their course, and finally, after uniting to form large trunks,
opening by the oscula into the chambers of the vents already
described.  Spicules of two kinds, long and short; the former
just three times the length of the latter. Long spicule smooth,
straight, slightly fusiform, almost cylindrical, abruptly termi-
nated, with one end a little sharper than the other; confined
to the skeleton-structure of the parenchyma and the sarcodal
columns of the cup-like bodies. Short spicule abundant, thickly
spimous, slightly cmrved, fosiform, sharp-pointed, confined to
the parenchyma and dermal layer ; spines minute, erect, pyra-
midal. Size of specimen figured 1} inch long by } inch thick;
original mass much lazger. Colour not stated. -

Hab. Red Sea, Gulf of Suez Sessile, spreading on rocks
or hard surfaces. ‘

Obs. This ig a very remarkable sponge, for many reasons.
In the fitgt place, the cup-like bodies so much resemble those
of gimilar corals, especially when the former are rendered
conical and ribbed by contraction, that, in a fossilized state,
the cribriform digk alone could determine the point; and to a
superficial observer the specimen, even when lieignt, might
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thus easily be mistaken for a-coral. It did not, however,
escape the keen discrimination of My. M‘Andrew ; and hence
we are provided with a species which at once brings the sponges
a step neaver fo the corals 4n form, and one which may now
and hereafter throw much light on the true nature of many
fossilized species that otherwise might be doubted.

The cup-like body, averaging in tis broadest diameter 1-12th
of an inch, far surpasses in size anything of the kind hitherto
met with in the sponges. Witness a similar apparatus which
I have lately described and figured in Pachymatismadohnstonia
(Anmals, this volume, pl. 2. fig. 12 &e.), where it iy depressed
and not more than a quarter the diameter of the cup-like body
in Qrayella cyathophora. T

This, too, I think, is the fivst instance on record where the
pore (for such is the natwe of the cup-like body) has been
shown to be in divect communication with the excretory canals.

Although the swface of the dermal layer hetween the cup-
like bodies is minutely papillated, and each papilla might, in
the recent state, have presented an aperture, which the sponge
itself, or the astringency of the spirit in which it was preserved,
may have closed, I only saw one here and there; and these
were as often in the depressions between as upon the papille
themselves. Hence T am inclined to infer that such apertures

are adventitious. In some instances they appear to be the

buds of new cups; but for the most part the dermal layer
is perfectly smooth, and hirsute only over the cxibriform digks,

The cups, again, have the power of closing themgelves; but
whether this is produced by . the general contraction of the
reticulated sarcode of the cribriform disk, or by that of the
walls of the cop alone, or by both synchroncusly, I am igno-
xant. When, however, 1t does take place, the cups, in suc-
cessive degrees of contraction, show that the apertures of the
cribriform disk are more or less closed by the approximation
of the reticulated structure ; and the margin generally yielding
ag well, causes the cup to asgume a conical form, puckered at
the-apex and ribbed vertically down its sides, in the manner
of a coral-polype (fig.-2 a, b, ¢).

After the water has passed through the concave cribriform
disk (convex or flat when living?), it reaches the internal
cavity or chamber of the cup, and thence flows on fo the con-
stricted end of the funnel-shaped prolongation, which, being

provided with the circular ribs or ruga of sarcode mentioned, .

may also have the power of total closure, especially at the
point where it opens into the commencement of the cxcretory
canal to which it is aftached (fig. 5 ¢, f).

The excretory canal, too, is observed to be much wider than
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the constricted end of the funnel which here joins it, and to
be formed, apparently, of much less rigid structure. The sar-
codal Tuge are much more openly reticulate, although stiil
tending to a circular arrangement; and apertures of different
dimensions begin to appear in the interstices of the reticula-
tion (fig. 5 g, &, t). B

One cannot help being struck with the resemblance in form
of these rugm (which are indistinctly fibrous under compres-
sion and a high power) to the carnem columne of the heart in
warm-blooded animals ; nor can one help associating the
patent character of the canals with this structure surrounding
them, and the aperturcs in the interstices, with the fraches of
insects, 'We see also how the extent of surface thus becomes
multiplied, how these projecting ruge assimilate the structure
to that of the frog’s Emg, where, for agration, the inteinal
gurface of the hitherto simple sac in fishes begins to shadow
forth the vesicular character and vast extent of swface ex-
posed for aBration in the fully-developed lungs of the mam-
malia ; nor can we, finally, fail to conclude that the excretory

_system of canals in this and probably all other sponges may,

at least partly, subserve this pnrpose.

T have not been able fo pass a bristle from the vent on the
swiface through the exeretory canal in the parvenchyma to the
cribriform disk of the cup-like body, or vice versé. Noither
could it be expected, with so many loose valvular projections
intervening, aud such tortnous passages, that the top of a
bristle would be thus unimpeded in its transit. But a bristle
can be easily passed through the truncated ends of the large
excretory canals in the parenchyma, to the vent on the surface;
and when these canals are compared with the canals into
which the funnel-shaped prolongation of the cup-like body
empties itself; their strueture is found to be identical.  If this
identity alone be not congidered sufficient to establish the fact
that the cup-like body opens directly info an excretory canal,
then the fact that there are no other canals of the kind in the
sponge for it to open into but the excretory system is decisive.
The bristle for this purpose should be bumt at one end, to
give it a round form, or *“ probe-point.”

We next come to the apertures opening into the excretory
canal itself throngh the intevstices of the sarcodal reticnlations;
and this brings us to the subject of nutrition, with which the
excretory system, in combination with the cup-like bodies,
must be as much connected as with aération (fig. 5 ).

No doubt many of these apertures are the openings of
branches of the excretory canal-system which may belong to

~as many cup-like bodies; but then there are others which

A B oY
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seem too minute for this, 1In short, there are many more
apertures than there are cup-like bodies; so we have to ac-
count for the superfluity, _

. It is evident that Prof. Tuxley’s hypothetical diagram
{(Infroduct. to the Clagsification of Animals, p. 15, fig. 4}, by
which a2 globular cavity lined with ciliated sponge-cells is
made to have two apertures (viz. one receiving a stream of
waler directly from the exterior, and the other transmitting it
into the exeretory canal), will not apply to Groyelle cyatho-
phore. 'We must have another hypothesis here, more espe-
cially for the canals which do nof communicate with a cup-
like hody.

Certanly, in the young Spongélle, growing from the sced-
like body, the particles of food (carmine) may be seen to
pass into the general chamber swrrounding the pavenchyma,
and thence into ampullaceons sacs imbedded in the latter,
'That these sacs are lined with monociliated and unciliated
sponge-cells which incept the particles, apparently transmitted
through a single aperture in this sac, 1s also evident. But I
could never see how the undigested portions got into the ex-

- cretory canals. I had therefore to conceive that it took place
through the bodies of the sponge-cells themselves, as a particle
might be incepted on one side of an Ameba and ejected at the
other—in short, that the sponge-cells of the ampullaceons sac
acted as a kind of partition between the chamber receiving the
pacticles and the canals carrying off the refuse. (Hee my figures
and deseriptions of the ultimate siructure of Spongills, Annals,
ser. 2. vol. xx. p. 21.) : _

But, be this as it may with Spongilla, it is with Grayella
cyathophora that we are now chiefly concerned; and here,
although it is plain that there is a direct communication De-
tween the cup-like body and the excretory canal, it is equally
plain also that this is chiefly for agration and for the admis-
sion of nutritive particles to some other organs.

‘We have thereforc to look for these organs ; and falling back
upon the canals which do not come directly from the cup-like
bodies, and certain cavernous excavations in the parenchyma
above mentioned, which appear to be dilatations of the excre-
tory canals along their course, analogous to, if not homologous
with, the aveolar cavities in Packymatisma Johnstonia (Arnals,
this volume, pp. 12 & 13), it does not seem improbable that
the sponge-cells which mcept the particles may be here
sifuated.

But whether they are in vesicular dilatations (like the * am-

“pullaceous sac’’) at ‘the ends of these canals, or whether in
globular dilatations like those in Prof, Huxley’s hypothetical
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* diagram, sitnated on canal-loops which have thus two open-

ings in connexion with an excretory duct, future discovery
must determine, .

It is nseless to attempt this in » sponge which has been pre-
served in spirit, or in any other way af:ter dga,th ; for the sa.rt_:ode
is too delicate to retain the form of its minuter parts unaided
by vitality. Ilence it is necessary to pwrsue these rese_arches
with the sponge in the living condition, and ungler experiments
perhaps similar to those instituted by myself in the examina-
tion of Spongills, whose ultimate structure, so far as I have
gone, nover could have been obtained under any other ciréum-
stances. In the present instance, however, we may consider
ourselves fortunate in having met with a species in which the
continuity of the pore or cup-like body and the excretory
canal can be clearly demonsirated even after preservation.

Axother question, which can only be determined during life,
is the form and nature of the sponge-cell engaged in the nutri-
tive function. .

- Tn Prof. James-Clark’s valuable paper (Memoirs of the
Boston Society of Nat. History, read June 20, 1866, and re-
printed in the ¢ Annals,’ 1868, ser. 4, vol. i), it is naturally
urged that, because the ciliated cells of the calcareous sponge
called Leucosolenia botryoides have a funmel-shaped process
round their cilium, and pariicles dvawn by the cilium into
the funnel pass thence into the body, they are taken into
the-latter throngh a fixed oral aperture, close to which also
the undigested portions make their exit, as in his genus
Codosiga &c., among the flagellated Infusoria. —I'wrther,
Prof. James-Clark thinks it not improbable that such might
be the case with the ciliated cells of Spongilla possessing 'l'.he;
ear-like appendages which T have figured in the ¢ Annals
(ser. 8. Voll. iii. pl. 1. figs. 12, 13, 14), these being, in his opi-

mign, mercly the sides in profile of the funnel-shaped process
not otherwise. seen—an appearance which he himself has re-
cognized. But it may be observed that, among the sponge-
cells of the ¢ ampullaceous sac” of Spongille (L. ¢.), there were
not only monociliated but also unciliated sponge-cells which
had equally incepted the particles of carmine. It is possible
that the funnel-shaped process and the cilinm may h’ave been
retracted here, in accordance with Prof. James-Clark’s obsar-
vations of the latter in Codosiga (p. 193, L. ¢.) and of the former
in Leucosolenia (footnote, p. 208, 4.) ; and this might be his
explanation of their absence, the oral orifice remaining fixed
and stationary as before. Still such retraction would not be
less characteristic of the Rhizopoda thaw of the- Infusoria
flagellata. - : : .
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But Prof. James-Clark, in alluding to my statement that
the sponge~cells are allied to the Rhizopoda, from the proba-
bility of their having no fixed oral aperture but the power of
polymorphism and the inception of particles of food at an
point of the body &e., announces his “firm conviction that the
true ciliated Spongie are not Rhizopoda in any sense what-
ever, nor even closely related to them, but are genuine com-
pound flagellate Protozoa™ (. c. p. 206). To what extent the
“tine ciliated Spongie=” may be carried does mot appear,
although it seems evident that the exprossion includes the
calcareous sponges.

Now, a short time since, having had to break up, for micro-
scopical exantination, a living portion of a calcareous gponge,

vin. Grantia cilicia, which is closely allied to Leucosolenia, 1
observed that, after a httle while, the cilia ceased to appear
(were retracted ?), and that the cells all began to creep about
the glass by expansions identical with those of Ameba.
Hence T still, even among the calcareous sponges, must ad-
here to my opinion that they as well as Spongille ave closely
allied to the Rhizopoda.

Prof. James-Clark assumes, on the inferences above stated
(for he did not actually see the oral aperture either in the cells
of Leucosolenda or Codosiga), that there is a fixed mouth and
an anal orifice close by it, and therefore that the animal ex-
pression (if T may use the term) of the ¢ true ciliated Spongie”
1 a flagellated Infusorium not allied to the Rhizopoda ‘¢ in
any sense whatever,” _

I also, on inferences above stated, assume that the sponge-
cell is almost identical with dmaba, and therefore that all the
sponges are mntimately allied to the Rhizopoda.

- It is but faiv, however, to add that T have not yet had fime
to search for the signs of the flagellate Tnfusoria delineated
and described by Prof. James-Clark, viz. the funnel-shaped
process surrounding the ciliwm &e., and therefore am not able
to confirm or disprove his conclusions in this respect. At
the same time, I'think, the fact of the amcshoid organisms
begimming life as flagellated Infusoria, and afterwards ex-
changing (retracting?) the cilium for a polymorphic condition,
if they do not occasionally present both forms in combination,
points to a nearer alliance between the two than Prof. Jamoes-
Clark’s “ conviction ”’ above quoted wonld allow.

Lastly, the formation of the vents in Grayella cyathophora
is peculiar; for the oscula do not open directly upon the
dermal layer as in most other sponges, but info a cloacal
chamber which is formed over them by a prolongation of the
dermal sarcode, evidencing by its puckere({ ovifice that it also

4
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has the power of opening and closing itsell as occasion may
require (figs. 7, 8).

EXPLAN ATION OF PLATE VIL

g, 1. Grayella cyatki;ﬂzwrl-]a,dp. sp.,pxéllaegs"n;ﬁgdv:;vt;ce the natural size;
showing cup-like hodies or pores a1 ho dermal layer and
. 2. ' all spinous curved spicule of the dermal lay
-2 T?Sr:fl:ill?nggj sngified. Sine 7-1800ths long by about 1-B000th
road. : .
Fig. 3. Tll?:};gamz? portion of spinous spiculs more magnified, io show.
form of spines. . . 1 i
] vae, smooth, straight apieule of skeleton and cup
g4 Tﬁiesﬁﬁfff, ﬁa%ﬁiﬁed. &im 20-1800ths long by about 1-6000th
ineh hroad. ) ]
] ertieal section of one of the cup-like hodies, greafly
5. T&ng?;i%dv(scale 1-48th to 1-1800th of an inch): @ ) cdlfip ];
bb, its continmity with the dermal lnyer; ce, cl_‘lbmfghmd t}ie
supported on sereodal columms, in which are imbe: s ?1 e
smooth spicules whoso ends projeet beyond the surface i P}‘]’ ;
tion of cribriform disk covering the cavity or central cham e1f
of the cup; e, vertical section of funmnel-shaped VErolongathgn t;]d_
central chamber, showing its civcular rugs; f) 1t‘s conséric oL
end opening into g, the commencement of an excrefory :lana 3
&, veticulated sarcodal ruge, characteristic of the intern ' im‘-
face of the excretory eanals ; 4, apertures opening into excretory
cenal hetween the reticulations of the sarcodal IlEtWO{]L o
g, 6. The same, cribriform dislk magnified on the same Sc(% e. . ora-
mina varging from 1-1800 to 1-800th of an inch li]:fli d&medetiia.-
Fig. 7. ‘Tho same, veriical section of vent, greatly magn eb ?,nb -
ammatie, to show :—a, opening of cloacal chamber i b r0-
ongation of dexmal layer forming the sides of t'he‘c amhgr X
¢, papillary eminence in the centre of the chamber, from whic
radiate as meny sepla {o the sides of, as thero are osouls é)penn;‘%
iuto, the chawher; d, d, portions of chanther leading down
oscula. . . .
! iz i f vent, greatly magnified and dia-
Fe- & Th?ﬁ?ﬁ?%?ﬂﬁﬁ :EB;;J cg;ctgmal 81;.1%;09 ofy dermal prolongation
%rming claacal chember 3 b, cut edge of same; 6,666 0 emntga'i
' of oseula; d, horizontnl section of papillary eminence and sep
divisions. . .
] ion of dermal Iayer, to show three cup-like bodies
i Tik;f (??{%‘;fé!ﬂuﬁgegs é(l)f expmgioﬁ end contraction respectively,
magnified 6 diameters; also the minufe papillary eleva.tmnsf
between them: «, fully expended cup; b, ha ‘—BXP%M]%ﬁd ?uP’
¢, wholly contracted cup, showing its ribbed coral- ?1 ouvi
from conbraction ; o, minute papillary clevations on derma
face. ) .
Fig. 10. fs[}lllleasame, portion of dermal layer, magnified, to show the dis-

- position of the small spinous spicules with which it is charged.
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