INDIAN AND CEYLON SPONCES OF THE NATURHISTORISKA
RIKSMUSEET, STOCKHOLM, COLLECTED BY K. FRISTEDT.

By 1. Srixrvasa Rao, M.A., D.Se., dssistant Superintendeni, Zoologieal
Survey of I'mdia, Indian Museum, Caoloutta,

{Plates X1, XIIL.)

The sponges on which the present report is hased were collected
by the late Dr. Konrad Fristedt in March and April 1889, At my
request, Professor Dr. Sixten Bock of the Natural History Museum,
Stockholm, was good enough to place the collection at my disposal for
study and report as long ago as 1931, Owing to cireumstances beyond
my control the study of this collection was interrupted repeatedly, and
it was not until early last year that T was able to give my undivided
attention to it.

The sponge fauna of the Guli of Manaar and its adjacent Indian
and Ceylonese waters has been well known for many years now through
the researches of Carter, Dendy, Kumar, Burton and Rao, and it is all
the more surprising, therefore, to find 7 new species and 3 new varieties
of sponges in the present small collection consisting of 42 species and 3
varieties Tepresenting 28 genera in all. No representatives of the
orders Hexactinellida and Calcares are present in the collection. Most
of the collection is preserved in alcohol hut a few are preserved dry.

I take this opportunity to offer my hest thanks to Professor Dr.
Hixten Bock of the Natural History Museum, Stocklolm, not only for
Lig courtesy and readivess in sending me the collection, hut also for his
kind indulgence in allowing me to keep the collection for over nine years.!
T have also to thank Dr. Baini Prashad, Director, Zoological Survey of
India, for facilities to study and report on this collection, and for readily
agreeing to publish the present paper in the Records of the Indian Museum
ag suggested by Dr. Bock,

The photographs and drawings illustrating the present paper were
excouted under my supervision by Babus Subodh €. Mondul and R.
Bagehi respectively, artists of the Zoological Survey of India, to whom
my thanks are also due.

List of Indian and Ceylonese Sponges in the Fristedt Collection.
Order TETRAXONIDA,? Fam, (REODIDAE.
Sab-order ASTROSCLEROPHORA." 3. Geodia tnconspicue {Bowerhank).
Fam. CRovDROSHDAE,
4. Chondrosia reniformis Nardo.
1. Stellefle purpurea Ridley, Fam., TeEriLLipae,
2. Stelletta boeki, sp, nov. 6. Chrotella australiensis (Carter).

Fam, STELLETTIDAE.

! Owing to the considerable risks involved at present in forwarding valuable manu-
scripts to neuiral countries, Dr, Book has very kindly accepted my suggestion to pub-

lish the present Report in India, although it was originally intended to be published
in Sweden. *

#1 have followed the classification adopted hy Burton (1937}
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Fam. Cravuripar.

&,

Suli-o

Pseudosuberites audrawsi  Kirk-
patrick,

« Luwosuberties crueintus {Dendy),

. Suberites  carnosus  {Johnston)
Gray,

« Spirastrella duconstans (Dendy).

. Spirasirella vagabunda Ridley.

- Spirastrelle purpuree (Lamarek)
Ridley.

. Cliona sp,

vder SIGMATOSCLEROPHORA.

Fam. HAPLOSCLERIDAER,

13.
14,
15.
18.

17.

18,
18,

26

Haliclona ooulate (Pallas).

ddocin pumile {Lendenfold),

Cellyspongia diffusa (Ridley).

Cullyspongiu  obtusispiculifera
{Dendy).

Cwllyspongia cellurie, sp. nov,

Cullyspongia cellarin var, fusca,
nov.

Oallyspongia  pambanensis, sp,
‘nov,

Oceanapia fistulose {Bowerbank),

. Oceanapia urenosu, sp. nov.,

TFam, DESMACIDONIDAE,
See, MYCALBAR,

21, Mycale indiex (Carter),

22, ifycale aegagropila {(Johns.
ton).

23, Mycale monanchorats Burton
& Rao.

24 Mycale trincomaliensis, sp.
nov,

25, Biemna lubulaia (Dendy),

[ Vo, XLIII,

See. M YXILLEAE

28, Strongylucidon stelliderma
{Carter),
27, Tofrochota baculifera  Ridley.

Se¢. CLATHRIEAR,

28, Echinodictynm cluthratum
Drendy,

Sec. RASPELITAE,

29, Prostylyssu foetida (Dendy).

30. Trachyapsis  helickondroides
Donddy.

Order KERATOSA,
Sub-order DICTYOURERATIDA,

31, Phyllosporgia  papyraces
{Esper}.
32, Spongia officinalis  Linn,
S, offieinalis var, fenestruta,
nov.
. offfcinalis var, bibulus, nov,
33, Hirciia fusca Carter,
34, Hircinte remodigitete Burion.
38, Hircinda cactiformis, sp. nov.
36, Hircinda pellita, sp, nov,
37. Dysidea fragilis (Montagu).
38, Dysidea herbucex (Ieller),
3%, Luffariospongia cluthrata
{Carter).
40, Aplysinopsis reticuluta
Hentschel.
41, Spongionella tubulosa Burion,

Sub-order DENDROCERATIDA,

42, Hewadelle purpuren Burton.

Order TETRAXONIDA,
Sub-order ASTROSCLEROPHORA.

Family 8rpirerripas.

Stelletta puxpurea Ridley.

1884, Stelletla purpurea & var, retroflexa, Ridley, Report Zool. Coll, * Alert ™,
D 473, pl. <1, fig, ¢, pl. xii, figs, §-37.

1026, Slelleite purpuren, Burton, dan, Hay. Nat. Hist. (9) XVIII, pp. 44-49,

1932, Stelletin purpures Burton & Rao, Bec. Ind. Mus. XXXIV, p. 310,

There are four lots of specimens in the collection three of which are
from Pamban, South India, and one from Trincomalee on the east coas
of Ceylon. The external form and other features of these sponges vary
considerably, and it seems best to describe each lot separately to enabie
o comparison to e made.

The Trincomalee specimen (Stockholm Museum No, 856-1) attached
to a brown alga is zoughly rectangular with straight and curved sides,

3020 mm.

The dorsal surface is convex and the ventral less so,

! The letters 8, 3. will be used to indicate the abbreviation for the words * Stock.
holm Museurn * in the rest of this paper,
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purple above and paler below. The closely pitted upper surface is very
rough witl: the pores not apparent. There is a single osenlum 1-6 mm,
in diameter on the edge of the straight side of the sponge. The sponge
18 hard and very little compressible. The smaller orthotriaenes and
anatriaenes form a more distinet row below the sub-dermal spaces than
it some of the Pamban specimens.

3. M. No. 668 from Pamban, 8. India (2 fathoms) consists of three
small irregularly oval or oblong sponges, 126 mm., 6x4-5 mm.,, and
530 mm. in diameter, The first 15 attached, has a rough surface, minute
pores and an objong osculum (1-5:< 06 mm.) with thickened lips, and
the remaining two which are not attached have no oscula.

8. M. No. 682-A from Pamban is a cake-like concavo-convex form,
with a roughly square outline and two short cornua-like processes re-
sembling those of the hyoid apparatus of the frog and other vertebrates,
44342 mm., 16-18 mm. thick, with the corauna 5-10 mm. high and 6-8
mui. thick. The sponge is apparently attached by its paler ventral
surface to a substratum of caleareous nodales on which a few strands of
algae are also found. The pores on the dorsal surface are not uniformly
conspieucus.  An oval oscrlum 2-3 mm, in diameter without a thicken-
ing of its outline is present at the angle opposite to which the bigger
cornua arises. In the skelefon the oxea of the cheanosome form a more
or less confused reticulum of loose spicules.

5. M. No. 683-F from Pamban, 8. India (3-B fathoms) is a roughly
spherical, pale to pale-yellow or dirty brown, firm but slightly com-
pressible sponge, 26-5-40-0 mm, in diameter, attached by its hasal surface
to calearcous nodules. Groups of three or more conical prominences
2-4 mm. high and as broad at base ave present on the sides. The surface
is rough and full of minute pores. Two small oscula 1:0-1'5 mm. in
diameter lead into a cavity ov pit at the bottom of which is a small oblong
opening. Spreading brushes of orthofriaenes (with a few anatriaenes)
constitute a thin cortex enclosing oval spaces between the cones of the
brushes which form subdermal cavities. A few of these spicules ocenr
below the level of these cavities as well, Oxea are in irregular radial
bundles, 1-0-1-4 mm. long, and ¢-01-0-02 wmm. thick; tylasters 0-018-
®022 mm. in diameter have few rays and do nob occur in abundance,

Localities—Pamban, Gulf of Manaar (3. M, Nos, 668, 682-A, 683-1) 3
Trincomalee, Ceylon (8, M. No. 656-H).

Stelletta bocks!, sp. nov.
(Plate XII, fig. 15.)

The sponge is & roughly oval, cake-like mass, 41 mm, long, 29:5 mm.
broad, and 15-5 mm. thick, with a more or less plane ventral surface
and a moderately convex dorsal surface, and with a thin cortex distinct
from the underlying crumb-of-bread-like soft choanosome. It has a
triangular compressed promontory from one side near the hasal surface,
and on the same side & prominent sinuous ridge near the dorsal swrface.

11 have named this spacies after Prof. Dr, Sixten Bock of the Stockholm Museum

through whose courtesy I was able tostudy the Fristedt collection of Indian and Ceylon
sponges, i )

D2
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The sponge is firm and slightly compressible, smooth to the naked eye
and shightly rough to the touch, The dorsal surfuce has numerous

TuxT-F16. 1.—Vertical seetion of cortex of Stellefte bocki, sp. nov. showing skeletal
clements. o, oxea; o, i, orfhotrisenes; p. g 0, palisade of small
oxea; s, style s ¢, sub-cortical space. X 26-6.
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Texr-Fio. 2.—Vertical section of cortex of Stellettn bocki, sp, nov. showing palisade of
oxer, orthotriacnes, nnd the minute oxyspherasters. x 125,
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minute closely-packed contracted pores (text-fig. 4) while the ventral
has seattered cribriform pores and an arch-lixe row of about 20 oscula
cach 1-0 to 1-5 mm. in diameter {Pl. XTI, fig. 15). The ventral surface
and the sides are covered with a thin layer of sand particles while the
dorsal surface is free from them. The colour of the sponge is pale brown

Texr-via.  3.—Oxyspherastors of the cortieal layer of Stelletin Bocki, sp. nov. shown
greatly enlarged. (800,

to pink with the ventral surface distinctly of a lighter shade of brown.

The choanosome is vellow and the cortex pink or pale brown. The

skeleton is strikingly distinctive wish its palisade of radially directed

small oxea, not microvea, constituting a cortex, with a discontinnous
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TexT-516. 4, —Tangentia! section through cortex of Stelleita bocli, sp. nov. showing
surface pores and skeleton. % 50.
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single row of orthotriaenes below the palisade of oxea, and with radiat-
ing spicular fibres of 4 few moderately iarge oxea going up to the cortex.
Loose oxea of large size and a few styles are scattered hetween the fibres,
while oxyasters are confined to the choanosome only. In spicule pre-
parations of the cortical portion very minute oxyspherasters with con-
spicuous centrum and shott stout Tays are occasionally found, but these
are not abundant and may probably represent the developmental stages
of the oxyasters (text-figs. 1-3 and B).

Small oxea of the cortex 0-24-0-28 mm. Jong, straight or slightly
eurved ; orthotriaenes 0-40-0-50 mm. long with cladi 0-060-0-080 mum.
long ; large oxea 0-50-0:60x0-02 mm., straight or curved and abruptly
or gradually pointed ; oxyasters with inconspicnons centrum, €-032-
0048 pum. in diameter inclusive of the long, thin, pointed rays which
never exceed 8 in number ; and oxyspherasters 0004 mm. in diameter.

The skeletal elements leave no doubt as to the genus to which the
specimen should be assigned, but the curious palisade-like arrangement
of the small oxea in the distinet cortex does not appear fo have been
described in any previously known Stelletta. The palisade-like cortical

—

TEXT-F1G. 5.—A portion of the choanosome of Stelletfn Bocki, sp. nov, showing oxes,
styles, and oxyasters. ¢ 170.

oxea recall strongly the arrangement of similar oxea in Scolopes moseleyi
Yollag. Scolopes Schmidt is characterised by “a thin fibrous cortex
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centaining oxeas and microxeas radially arranged, palisade fashion.
The megascleres are oxeas mostly collected into fibres, radially arranged.
The microsclere when present is an amphiaster ”, It is clear that the
present species has no generic relationship with Seolopes judging from
the categories of skeletal elements present, and there is little justifica-
tion for the erection of a new genus to receive the present species. The
confusion that prevails in the grouping of genera assigned to families
such as Epipolasidae, Donatiidae, Stellettidae and Jaspidae has been a
deterrent on my inclination to refer the present species to a new genus.
Students of sponges interested in discursive matter on these families
may find the following references of some help: Topsent (1898 and
1900, Dendy {1916), Wilson (1925), Burton & Rao (1932) and de Lau-
benfels (1936),
Locality.—Trincomalee, Cevlon (8 fathoms), (8. M. No, 656-F)L,

Family GEoDIDAE.
Geodia inconspicua {Bowerbank).

1032, Goedin inconspicua, Burton & Rao, op. eit. p. 322,
1937, Greodic areoluin and Geodia picteli, Burton, Bull, Madras Gout. Mus,
(N. 8.) Nat. Hist. Ses, I, pp. 8.9, pl. 1, fig. 3.

An incomplete irregularly oval specimen 32:0 mm. long and 215
mm, broad is referrable to this species. The sponge was apparently
growing on a smal mass of celcareous nodules and shell-debris, fragments
of which are still attached to it. The surface of the sponge is smooth
in parts and rough in others, Conspicuous cribriform pores are confined
to some parts of the sponge, while rounded pores 0-3-0-5 mm, in dia-
meter are present in scattered groups on the basal part. The colour
of the surface of the sponge is light brown, and of the soft crumb-of-
bread-like inner wmass pink. The texture is hard and very little com-
pressible. The cortical layer of sterrasters is about n mm. thick., There
are wide eylindrical conduits 1-2 mm, in diameter in the soft portion
of the sponge which are lined by a transversely wrinlded membrane.
The cortical layer of sterrasters is supported by the cladomes of the
orthotriaenes and by the upper extremities of the larger oxea. A few
anatrianes with thin rhabdomes penetrate the corfical layer with their
cladomes projecting some distance above the sarface. A few small
oxea and small asters are scatiered between the thin transparent dermal
membrane and the layer of sterrasters, Where the membrane has peel-
ed off, these skeletal elements have dropped out exposing the sterrastral
layer. The oxyasters with small centrum and long thin rays ave scatter-
ed in the choanosome singly or in groups. A few small oxea are also
scattered in the choanasome immediately below the sterrastral layer in
the Interspaces between the large oxea and the rhabdomes of the triaenes.

Small Oxea 0-10-0-14 mm.<0-062-0-004 mm., large oxea 1-1-1-8
mum. < 0-03, sterrasters 0-06-0-10 mum, in diameter, euasters 0-027-0-036

! The holotypes of all the new species and varieties deseribed in the presens paper
will be deposited in the Naturhistoriska Riksmusect, Stockholn,. as scon as transport
aud other conditions in Furope are rendered safe, while a complete set of paratypes
‘81111 b; vetained in the collection of the Zoological Survey of Iudia, Indian Museum,

aloutta,
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mm. in diameter, small euasters {prebably developmental stages) 0-004-
(-006 mm. in diameter.

Locality —Trincomalee, Ceylon (8 fathoms), (8. M. Neo, 657-B).

Family CHONDROSIIDAE,

Chondrosia veniformis Nardo.

1032, Chondrosia reniformis, Burton & Rao, op. cit., p. 324,
1037. Chondrosia reniformis, Burton, op, ¢it,, p. 10

There are two lots of specimens in the collection which belong to
this species, 8. M. No. 683-B from Pamban is a flattened roughly rect-
angular piece 65 mm. long, 32 mm, broad, and 410 mm. thick, and has
at its narrower end a conical process on one side 235 14-5 mm. Tt is
hard and inflexible and is very like a piece of untanned hide, and the
colour varies from a dark greyish brown to a pale muddy vellow or grey.
Although smooth to the naked eye, the surface of the sponge is minutely
pitted and bears very small scattered pores, and extensive whitish
dendritic marlings which seem to underlic the dermis. In addition
to these there are arveolae or cellular markings in the grevish portions
which seem to be better developed than the dendritic ones. The surface
of the sponge has also grooves and depressions. There are two elongat-
ed oscular openings 4 mnu in maximum diameter, one on the upper
surface and the other on the periphery of the narrower side opposiie
the conical process. The under surface is rugged and the presence on
it of sand particles in patches indicates that it was attached to some
dead coral rock or shingle in shallow water. Of the two specimens from
Trincomalee (8. M. No. 856-B) attached to filaments of brown algae,
one is roughly rectangular in outline, 20 mm. in diameter and 5 mm.
thick, and the other trapezoidal in outline, 2318 mm. in dimensions
and 2-4 mm. thick. Both are pink in colour and have the characteristic
areolae formed by the coalescence of the dendritic markings. The single
oseulum, 1-5-2+0 mm. in diameter, is slightly raised above the rest of the
surface, In both the lots pigment granules are found in great abundance
arranged in groups of a few granules each, and belew the dermis they
are concentrated in a deeply colowred layer. No trace of the °glary
badies ’ of Carter hag been found.

FLocalities.—Pamban, Gulf of Manaar (8. M. No. 683-B); Trm-
comales, Ceylon (8. M, No. 656-B).

Family TETILLIDAE.
Chrotella australiensis (Carter).

1934, Cinachyra australiensis, Burton, Sei. Rep. Greal Barrier Reef FEuped.
1928-20, IV, p. 523,
1937, Chrotelle qustraliensis, Burton, op, ¢if., p. 12,

Burton has fully discussed the synonymy of this species in the first
reference cited. In the present collection this species is represented by
a single incomplete roughly hemispherical specimen with probably
only its basal part intact. It is 41-5 mm. long, 30-5 mm. broad, and
has conspicuous porocalices 4:5-7:0 mm,x 2:5-3-5 mm, The spicules
do not as a rule, project much above the surface of the sponge, but
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there is a certain degree of roughness due to the projecting broken ends
of oxea, The spicular categories are typically arranged with a fair
number of pro- and ana- triaenes and numerous microxea and sigmaspires.
The microscleres seem to he somewhat roughened when examined under
the high power of the microscope. The projecting megascleres are
nearly all broken at their tip, but from their shape and size they seem
to be mostly oxea. The pro-and ana- triaenes are found below the
surface of the sponge so that many of them are complete. The microxea
are generally disposed roughly at right angles to the megascleres,
Locality—Pamban, Gulf of Manaar (3-5 fathoms), (3. M. No. (83-A),

Family Cravuripas.
Pseudosuberites andrewsi Kirkpatrick.

1906, Psewdosuberiles andrewst, Kirtkpattick, Proe, Zool. Soc, London, p. 135,
pl. xii, figs. 220, pl. xiii, fig. 7.
1937, Psendosuberites andrawsi, Burton, op. ¢it, p. 14,

The species assigned to the genus Pseudosuberites are somewhab
ill-defined in their features, and I, therefore, vefer to this species with
some hesitation a massive sepeimen 40x32 mm., and several small
fragments which have been detached from this mass owing to its fri-
ability. The sponge is associated with coral, shell, and ealeareous algal
debris which are found in the substance of the sponge as well as ab its
base, and on some of which, at any rate, there are encrusting forms of
what appear to be Mycale. The external form 18 difficult to describe
awing to the occurrence of foreign particles which project in some parts
ahove the surface of the sponge obscuring its general outline. Where
the surface appears to he smooth to the naked eye it hears small fatten-
ed or cylindrical mamilliform processes 3-4 mm. high recalling those of
Pseudosuberites undulatus (George & Wilson, 1919, pl. Ivii, fig. 8} and
of P. hyalinus Ridley & Dendy (Topsent, 1900, p. 171). The processes
do not terminate in openings, but small pores about a mm. in diameter
are scattered singly or in groups on various parts of the sponge. The
canalieular markings in the ectosome of the Eype are ot present in the
specimen., The colour of the sponge varies from pink to purple or pale
brown. The sponge is very soft and compressible in spite of the presence
of embedded foreign particles, and the dermal membrane can he peeled
off from the underlying choanosome. The sub-dermal spaces are in-
conspicuous and may he seen as narrow transverse streaks. The tylow
styles are 0-2-0-3 mm. long and 0-0045-0-0075 nm. thick. The spicules
of the dermal membrane form a reticulim or & pavement of spicules
lying side by side. Tn parts of the choanosome the spicules form irregular
fibres ascending to the surface of the sponge. Although the present
specimen agrees with that recorded by Burton in spicular measurements,
the external form, the sub-dermal canals, the dermal skeleton and the
colour of the sponge differ considerably. Until the criterin of specific
differences in the genus are more cleazly defined, it will be undesirahle
to erect more new species. The size of the tylostyles seems to he a
fairly reliable distinguishing feature between P. andrewsi and P. hyalinus.

Locality—-Trincomalee, Ceylon (8 fathoms), (S. 3. No. 657-D)

.
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Laxosuberites cruciatus (Dendy).

1905, Suberifes eruciatus, Dendy, Rep, Ceylon Pearl Qys. Fisk. Suppl Rep.
XVITE, p. 131, pl. v, fig. 10.

1916, Suberites cruciaius, Dendy, Rep. Gort. Burode Mar. Zool. Olhamandal
W Kattigwar, Pt 1, p, 135,

1021, Suberites cructatus var, depressa, Dendy, Trans. Linn. Sec. London, {2)
Zool, XVITT, p, 147,

1937, Lawosuberites cruciutus, Burton, op. eil, o 14, pl, vili, g, 47

There are two lots of specimens in the eollection from different depths
on the coast of Trincomalee. S, M. No. 659 from a depth of 12 fathoms
consists of five fragments 15-35 mm. high, Lach is part of a branching
colony of short rounded or cylindrical Processes not more than 15 mm,
high, and 3-6 mm. in diameter. The whole colony has some resemblance
to a Zoanthid colony in external form. A few irregularly scattered
transparent spots on the surface of the sponge covered by a thin dermal
layer of spicules may represens pore areas. There are one or two elon-
gated shallow pits with small rounded aperfures at their hottom on the
sides of some of the processes, which probably represent oseula. The
colour of the sponge in spirit is pale brown, The sponge is clogely
associated at its base with a colony of Hydroids which seems to have
grown on it.  One of the fragments is a growth on a small Purpurid or
Mitrid Gastropod shell occupied by a hermit-cxab and partly covered
by a Polyzoan colony. §. M. No. 661 from 8 fathoms consists of frag-
ments as in the other lot. There is a more profuse growth of Hydroids
which are adherent to the surface of the sponge, and the processes which
are longer (20 mm.} tend to he flabeliate instead of cylindrical. The
oscula are relatively large but frregular in outline, The skeleton agrees
very well with the description given by Dendy and Burton. The tylo-
styles are in various stages of growth, the younger ones being thin and
hair-like and less than 0-002 mm. thick, An average fully developed
spicule is 03 mm. long and 0-006 mm, thick. The tylostyles resembie
fairly closely those of Suberites lobiceps Schmidt (1870, p. 47, pl. v, fig. 5)
and S. epiphytum (Lamarck) Ridley (1884, pl. xliii, fig. h).” Had Sch-
midt’s deseription been adequate the present species would have Dbeen
designated Lawzosuberites lobiceps (Sehmidt). S. epiphytum and 8.
cruciqius var. depressa secm to be encrusting forms of the present species.

Locality —Trincomalee, Ceylon (8-12 fathoms), (8. M. Nos. 659 and
661).

Suberites carnosus (Jolnston) Gray.

1807, Suberites carnosus, Dendy, Froc. Roy. Sec. Victoriu (N, 8 IX, 1 245,

1000, Suberites carnosus, Toepsent, dreh. Zool. Ewper, Gen. (3) VIII, p. 233,
pl. vii, figs, 1-5. ’

1916, Suberifes carnosus var. Dendy, ap. eit., p. 134,

1025, Suberites carnosus, Kumar, Ree. fad. Mus. XXVII, p. 220,

1934, Suberiles carnosus, Burton, Ann. Mug, Nat. Hist, (10) XIII, p. 314.

There are two lots of specimens from Pamban which helong to this
species. 5, M. No. 682-B consists of four fragments 37-50 mm. high
and 24-40 mm, hroad. Fach of these consists of 2-4 stout club-shaped
processes closely adherent by their sides to one another from one-third
to three-fourths their height, and strongly recalling the shape of some
forms of Iiculina ficus. The sponge is compact, soft and compressible,
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and its colour varies from a light pink or brown to sandal-wood. The
external surface of the sponge is minutely pilose or velvety when ohserv-
ed under a Jens although smooth to the naked eye, and is often thrown
mto minute folds, elongate knobs or rugae. A few rounded pores not
more than 1 mm. in diameter are found on the sides near the base of the
club-shaped processes. Terminal or sub-terminal oscular openings,
ellipsoidal, slit-like or triangular, and not more than a mm. in length
or diamefer, are present on the processes. The projecting ends of the
tylostyles form several rows of oscular fringes. The presence of dead
Gastropod shells at the base of some of the fragments of the sponge
shows that it was growing on a bottom of shingle or shell-deposis.  The
ill-defined thin radiating spicular fibres end in fan-shaped surface brushes
of tylostyles the extremities of which project ahove the surface of the
sponge giving it the minutely pilose appearance described above. Below
the brushes the tylostyles are scattered icregularly, sometimes in loose.
bundles in varicus directions, The spicules are 0-4-0-6 mm, x 0-006-
0-008 mm. with their heads usually conical or top-shaped and with or
without a constriction. In the younger spicules the conical shape of
the head is more ponounced.

8. M. No. 683-C seems to represent a complete sponge growing on
a base 26 mm.x 10 mm. sticking to sand or calcareous matter, The
sponge is 30 mm. high, 25 mw. broad and cousists of 5-6 finger-shaped
processes 15-18 mm. high and 4-7 mm. diameter. The texture is a
little more firm than in the previous lot, and the surface relatively more
rugose and pilose.  No trace of oseula or pores is present. A large
quantity of diatoms and desmids is entangled among the spicules of
the surface hrushes and the choanosome.

Locality—Pamban, Gulf of Mansar (1-6 fathoms), (8. M. Nos. 682-B
and 083-C).

Spirastrella incenstans (Dendy).

1887, Suberiics inconsians and vars, globosa, meandring and digifata, Dendy,
Ann, Mug. Nat, Hist. (5) XX, pp. 154-157, pls, ix-x. .
1934, Spirastrelly inconsians, Burton, op. ¢it., p. 570,

This species is represented in the collection by a dry specimen about
200 mmi. high and 95 mm. broad which belongs to the var. digitata of
Dendy. The individual digitate processes are 60-70 mm. high and 15-
45 mm. in diameter. Some have at their extremity small or large oscular
openings 4-12 mm. in diameter, Some processes are more or less solid
with closely anastomosing spicular fibres, while others are hollow and
chimney-shaped. There are geveral ramifying canals in the interior
of the solid processes, while in the hollow processes they are very
small and confined to the thickness of their walls, The inner surface
of the chimney-shaped tube and of some of the larger ramifying
canals 3s smooth. The hase of the sponge is covered by calcareous
nodules and particles of dead corals, algae, etc,, while the upper
parts are smooth. The colour of the sponge s a light brick-red. The
tylostyles are 0-4-0-54 mm.s<0:009-0-013 mm. There is considerable
variation in tho shape of the head of the megasclere which may be oval,
elongate oval, lour-giass-shaped, or rounded. No microscleres were
found in the preparations from various parts of the sponge.
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This species corresponds to the tropl tubulifera, digitate and con-
crescens of S. purpuree of Vosmaer (1911), but it seems advisable to
keep this species distinet from S, purpures into which a great variety of
closely allied forms has been merged.

Locality—Trincomales, Ceylon (1-3 lathoms), (3. AL No. 268).

Spivasirella vagabunda Ridley.
1884, Spivastrelly vagubunda, Ridley, op. cit., p. 468, pl. xliii, figs. o, ¢’
1921, Spirvastrelle vagabunde, Dendy, op. eit, p. 139,

A single pale brown roughly angular or cylindrical fragmen$ 40 mm.
long 2-5-45 mm. in diameter helongs to this species. A few fragmenss
of dead molluse and barnacle shells, and of coral dehris project from
the surface of the sponge. No base of attachment, pores or oseula ave
discernible.  The sponge has & smooth surface and a firm texture. Four
or five canals pass verfically through the sponge. There is a cortex
(+2-0-4 mm, thick consisting of a close reticulation of tylostyles (-22-
0-54 mm. K002 mm. The spirasters of the surface layer are 9-018-
0027 mm, long.

Locality—Trincomalee, Ceylon (10 fathoms), (5. M. No. 666-A).

Spirastrella purpuvea (Lamarck) Ridley.
1911, Spirastrella purpuren, Vosmaer, Siboga Bepedife, V1al, pp. 6-67, 14 pls.
The single specimen in the collection seems to agree with the trop.
pyramidalis of Vosmaer both in the form of the skeleton and in colour
and texture. The specimen is 25-0-27-5 mm. long, 7-14 mm. thick,
roughly triangular and cushion-like in form, light purple in colour, and
firm and compact in texture (¢f. Vosmaer, 1911, pl. 1, fig. 1), Its surface
is uneven and studded with small abscess-like eminences, 15 was
apparently found unattached, hut a small hemispherical depression on
one side in which the spicules are visible suggests the probability of its
having grown over 2 small pebble. The surface of the sponge althongh
smooth in appearance is somewhat rough to the touch. Ixcepb for a
narrow elongate opening at one extremity which may represent the
osculum, there are no pores or other openings on the surface. In section
a few rounded canals may be seen in the periphery of the choanosome in
addition to the thin dermal cortex of spinispirae. The tylostyles are
0-44-0-50 mm., long, (-010-0-016 mm. thick with the diameter of the
head 0-013-0-020 mm. The spinispirae are slender and long with 3-6
gharp bends in the course of their length, and with minute spines in a
linenr series or separated by short gaps and concentrated usually ab
the bends. The average spinispirae are 0-013-0-220 mum. long, and 0-002
o, bhick. A few rare stout ones in the choanosome are 0-018 mm, long
and 0°004 mm. thick.
Locality—Trincomalee, Ceylon (8 fathoms), (8, M. No. 666-G).
Cliona sp.}
A beach-worn shell of Ostreq bearing pit-like and canalicular excava-
fions on the outer surface of the shell near the umbo was probably bored

1 For an account of the Indian Cliona sec Annandale, Rec. Ind. Alus. X1, ppe 1-24,
pl. i (1918).
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by a species of CTona, but in the absence of spicules characteristic of
the genus in the preparations made from scrapings of the excavations
T am vot at all certain that my identification is correct. I have seen in
preparations only amphioxi and sigmata characteristic of Gelliine sponges,
but these seem to be later growths in she exeavations made by a Cliona,
The evidence that the present specimen is a (liona-hored shell is there-
fore presumptive.
Loeality—Trincomalee, Ceylon (1-5 fathoms), (8. M. No. 271).

Sub-order SIGMATOSCLEROPHORA,
Family HaPLOSCLERIDAE,

There is very little evidence in recent literature on the subject that
the last word on the diagnostic features of the genera included in the
family has yet been said, and that the differentiation of the genera is
any simpler or easier now than it was at the heginning of the present
century. The identification of specimens belonging to this family in
the present collection has been attended with considerable difficulty,
and T am not sure that I have reached the 95 per cent correctness which
Burton (19345, p. 528) claims for his method of identification by examin-
ing tangential sections of sponges of this family ander three different
magnifications. For example, there are specimens of Chalinine sponges
in the present collection which from the general features of the skeleton
and {rom the structure, texture, and colour of the sponges are assignable
to Haliclona, bat which, following Burton, should be assigned actually
to ddocie. In a number of cases the problem of what constitutes a
dermal skeleton as distinet from the underlying main skeletal fibres
seems very difficult te solve. To save confusion to fature workers it
would seem to me fo be a good plan for authors to support their identi-
fication with a good figure or photograph of the external form and the
skeleton and with a short description of the main features of the sponge
concerned. In the species assigned to this family in the present paper

I have followed this plan subject to the limitations of space and cost of
publicaticon,

Burton (19345, p. 539) has admirably clarified the position of the
genera, Haliclona, Adocia and Cullyspongic as ** Haploscleridae with
main skeleton & reticulation of spongin fibres cored with oxea ; special
dermal skeleton a network of similar fibzes subdivided by secondary or
even tertiary fibves. Microscleres toxa {and possibly sigmata).” The
species described below as new to this family are so like Callyspongia in
the general arrangement of the skeleton that T huve no hesitation in
lgnoring the absence of toxa, and their replacement by sigmats as
features characteristic of Cullyspongic.

Haliclona oculata (Pallas).

1704, Spongie voulata, Esper, Pflanzenthiere, Spongia Tab. T, figa. 1-2,
1434, Haliclona oculate, Burton, op. eif., p. 529,
There are two specimens in the collection, one preserved in spirit
and the other dry, which may bhe referred to this species. 8. M. No.
680 is an elongate, solid, rod-like sponge with anastomosing hranches
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5-10 mm. in diameter. It is of a pale golden-vellow colour and has a
number of slightly elevated osenla 2-4 mm. in diameter arranged in a
series on one side of the branches a$ a distance of 8-10 mm. between
successive oscula. There is a definite surface tangential skeleton of thin
transparent or pale spongin fibres cored by a row of single oxea. The
polygonal meshes of the skeleton fibres are covered by a thin transparent
membrane. The dermal spongin fibres arise from the tip of the main or
radiating fibres at right angles to them. Although they are inconspicuous
on account of the pale colour of the spongin, the disposition of the coring
oxea indicates the occurrence of the dermal laver and the polygonal

Texr-rra. 8.—Skelstal fibres of Haliclong oculala. @, Vertical section showing tangen-
tial and radinl fibres, &, Tangential fibres viewed f{rom surface of
sponge.

meshes of the skeleton (text-fig. 6). The fibres of the dermal skeleton

are 0001-0-04 mn, in dinmeter and are, as a rule, unispienlar, The main

-l
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ascending or radial fibres are multispicular, containing usually not more
than two oxea, while the transverse secondary fibres are yellow, uni-
spicular, and of the same diameter as the dermal fibres, Microscleres
are absent. The meshes of the primary skeleton fibres are generally
oblong, rectangular or square, Spicules are séraight or curved, 0-08-
0:09 mm. < 0-004-0-008 mam., many of which are broken into two or three
pieces within the spongin envelope.

8. M. No. 262 is a dry incomplete specimen 153 mm. fong and 76 mm,
broad, with a number of closely anastomosing irregularly cylindrical
branches 5-17 mm. in diameter, and several rounded oscula on small
mound-shaped eminences which are more common on one side of the
branches than on the other. No evidence of a base of attachment is
present on the sponge. The skeleton fibres vary as in 8. M. No. 880,
Microscleres are absent. 'The fibres of the dermal tangential skeleton
appear to be stouter (0-06 mm.) than those of the transverse secondary
fibres {0-02-0-04 mim.) of the main skeleton, the spongin of the latter
being of a paler yellow than that of the former. The radiating or ascend-
ing fibres are cored by bundles of 2-5 straight or curved oxea ((-09%
0-004 ), while the dermal and the secondary fibres of the skeleton
are cored by the same kind of oxea joined end to end or overlapping the
adjacent oxea,

Localities.—Pamban, Gulf of Manaar (3 fathoms), (3. M. No. 680);
Trincomalee, Ceylon (3 fathoms), (8. M. No. 262). .

Grant’s Haliclona occulatal probably represents a Chalinine sponge
as understood by later authors. The close resemblance of H. oculaia
(Pallas) to Callyspongia ramose (Gray) has already been pointed ous by
Burton (19346, p. 603), and unless the dermal skeleton is well-preserved
15 will be difficult to distinguish between the two species.

Adocia pumila (Fendenfeld).

1934, Adocia pumile, Burton, op. ¢it., p, 587, pl. §, fgs. 1-7.
1937. Adoeia pumila, Burton, op. cit., p. 20.

The species is well represented in this collection by a large number
of branching and anastomosing fragments varying in colour from pale
vellow to rusty brown. &, M. Nos. 686-B and 690 from Pamban are
pale vellow to light brown, somewhat flattened, 10-15 mm. in diameter,
and with oscula 3-5 mm. in diameter either slightly raised or on fistulous
processes 8-10 mm, high and 6 mm. in diameter. 8. M. No. 692 from
Trincomalee is a small grayish brown sponge growing on the anterior
end of a gastropod, 16:¢10 mm., with two elongate-ovate depressions
or concavities (8-5 mm, long) at the hase which give the specimen a com-
pressed appearance. There is an osculum 2 mm. in diameter fAlush with
the surface of the sponge at the broader end. §. M. No. 651 from
Trincomalee consists of a large number of fragments of the colony, pale
brown to rusty brown in colour. The branches are somewhat flattened
with the outline of their cross-section irregular, Low conical tubercles
less than 2 mm. high are present on the surface giving it a roughened
appearance, but some parts of the sponge are smooth. Small fistulous

P Grant, R. 1, Outlines of Comparutire Anatomy, p. 6, fig. 2 (London, 1341)




432 Records of the Indion Museum. [ Vor. XLITL,

outgrowths 8-25 mwm. high and 10 mm. in diameter arise from various
parts of the sponge with a rounded or oval osculum at the extremity of
each, but there are a few which attain a beight up to 55 mm. Small
barnacles are embedded in the sponge surface.  Spongin is better develop-
ed in this lot than in the other two.

Oxea—0-14-0-15 mm. < -:009-0-013 mm., sigmata 0:013-0-018 mm.

Localities—Pamban, Gulf of Manaar (8. M. Nos. 686-B and 890);
Princomalee, Ceylon (8. M, Nos. 6531 (3 fathom), and 692}

Callyspongia diffusa (Ridley),

{Plate XII, fig. 14.)

1881, Yubnlodigitus communts, Cartor, Aan. MHag. Nat. Hist, (5), VII, p. 367
1880, Siphoncchaline communis, Dendy & Siphonockaling crassifibra, Dendy,
Arn. Mag. Net. Hist, (68, 111, pp. 81.82,
1800. Siphonochaling procumbens, Dendy, Trans.. Zool. Soc. FLowdon, XII,
p. 353,
Siphonochaling communis var, fenuispiculedn, Dendy, op. cit,, p. 1585,
pl Vi, fig. 1,
1808, Toxochaling robusta var. ridleyi, Dendy, op. off., p. 140, pl, ix, fig. 2,
1016, Siphonochalina crassifilve and S, minor, Dendy, op. cit., pp. 114-115,
1034, Callyspongia diffusa, Burton, op. etf., p. 541,
1937, Cullyspongia diffusa, Burton, op. eit., p. 20.

T refer to this species a Habellate, fan-shaped specimen from Pamban
with Jow tubes and oscular openings along its margin, Tt length is
83 mm. on its broadest side and 60-72 mm, on the narrower sides, and

TexT-¥16. 7.—Dermal skeleton of a dry spovimen of Callyspongin diffusa. X 488,

its thickness 4-8 mm. It was found on a colony of Polyzoa and Yermetid
tubes and in between the valves of a young pearl oyster. On its upper
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surface are four funvel-shaped processes 5-15 mm, high and 6-12 mm. in
diameter, each with an osculum 2-5 mun. diameter at its extremity.
On the longer arched side of the specimen are two irregular rows of
slightly elevated oscular openings 1-6 mm. in diameter. The sponge is
compressible and resilient, brown in the centre and somewhat paler on
the periphery. The dermal and primary skeleton fibres are well develop-

Trxr-Fig. 8~ Primary filres of & dry specimen of Callyspongic diffusa. X dd.

ad with the spongin yellowish brown in the latter and pale yelﬂow in the
forreer. A form of toxa not unlike that found in Tozechaline vobusty

Text-rra. $—Sharp and abruptly pointed oxen of a dry specimen of Callyspongia
diffuse, 340,

var, ridleyt Dendy, 0-0135-0:0225 mm. long is scattered along the fibres.
The oxea, 0:072 x 0-004 mun., are in bundles of four or more, and do not

B
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fill the spongin fibres of the main skeleton. In secondary fibres they
are found singly or n wwos (text-fig. 10). :

A Aat specimen from Trincomalee, 102 wm, long, H4-84 mm. wide,
and 18-26 yam. thick attached by a base 15-20 mm. in diameter to a
mudlipore, and having four large, more or less contiguous, bulbous pro-
cesses projecting above the surface of the sponge, is also to he referred
to this species. The processes are narrow at base (1525 mm, dinmeter)
and broad distaily (24-50 mm. diameter). What appear to be pores are
the openings of hollows in which small barnacles are lodged. Oscula
3-15 mm. in diameter occur in pairs on the distal end of she processes.
The dermal sub-retionlum of small fibtes is often obliterated, but
usually present on the undesside of the sponge (text-figs. 7-8). The
colour of the sponge is a light dirty brown. The character and arrange-
ment of the skeleton fibres are as in €. obtusispiculifera {8, M. No. 263).

P
M

Tryr-riq. 10.—Skeletal fibres of a specimen of Callyspongie diffusn. «. Portion of
the primary skeleton. b, A single mesh of the primary skeleton
eplarged to show the avrangement of the spicules.

but the spicules are yenerally oxea with sharp and abruptly pointed ends,
the dimensions, celour and character being as in that species (_text—ﬁqr..




I94L}  H. 8. Rao: Iadian Sponges of the Stockholn Museum. 435

9).  Except in the external form, the mode of branching, and the nature
0i the spicules, the two specimens assigned to this species seem to be
very closely allied, if not identical. In fact, the subtlety of points of
difference between species assigned to the genus Cullyspongic should
gerve as an indication that a too rigid svstem of classtcation has its
pit-falls.

Localities,~-Pamban, Gull of Manaar {3 [athoms), (3, M. No. 881-B) :
Trincomalee, Ceylen (1-3 fathoms), (8. AL No. 265). Dry,

The second specimen has also a close vesemblance to Ceraochaling
impleze Topsent (1892, Mem. Soc. Zool. France V, p. 27, pl. i, fig. §)
from the Red Sea.

Callyspongia obtusispiculifera (Dendy).
(Plate XTI, fig. 13))
1805, Chaling obtusispiculifera, Dendy, op, cit., p. 150, pl. «, fig. 0.

A bushy colony (of closely branching and anastomosing, vertically
disposed, digitate processes) 147 mm. broad, 122 mm. high, and 7895
mm. thick seems to belong to this species. Dendy has not figured the
external form of the sponge. The processes axe 10-75 mm. high and

Texe-Fia. 11.—Primary skeletom of Orilyspongia vhtusispiculifere showing the regular
meshes, % 26:6,

4-16 mm, in diameter, and rise wnequally one ahove the other like the
trees in a forest, They may be cyhndrieal, angulute or flatiened, and
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disposed at various angles to one another. On the base of the colony
there is a roughly rounded hollow 40 nun. in dinmeter and 50 mm. in
depth which had presumably lodged in life o piece of coral, nullipore
nodule, or stone around which the colony started growing. Kxeept
for a few fragments of a harnacle sticking to the fihres on the onter fringe
of the mouth of this hollow, the sponge bears no trace of the substratum
on which it was found. There are no pores on the surface of the sponge
apart from the polygonal openings of the cribriform dermal membrane
which has been damaged at many points, Oscula 2-4 mm. in diameter
are present at the free extremity of most of the digitate processes and
rarely on the sides below it. The skeleton consists of an anastomosis
of stous spicular fibres (006-0-10 mm. in diameter) in more or less regular
patterns, chiefly a triangle or a rectangle. The primary fibres at the
surface have a polygonal sub-reticulation of smaller fibres {0:02-0-04
mm. in diameter) in the inferspaces hetween the larger fibres. The
arrangement of the primary fibres is very regular and consequently the
fibres rise one above the other as m a scafiold or ladder (text-fig. 11)
At the surface of the sponge the primary fibres APPeAr as prominent
ridges, and the junction of two or more fibres is raised into a knob. There

=

y

=

=
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Texr-rra. 12.--A junction of the primary fibres of Callyspongia obtusispiculifera, x 220,

is thus no distinet dermal membrane which can be peeled off from the
surface of the sponge, but it is constituted by the anastomosis of the
smaller branching fibres avising from the primary fibres. Spicules are
strongyles, or rarely, slightly centrotylote strongyles, straight, flexucus
or vermiform, (0:07:0:09 mm. 3 0-002-0-004 mm., and of a pale pink coloar
(text-fig. 13). The spicules are closely packed together in the centre
of the fibre, often leaving clear spongin of a thickness of about 0-009
mm. on the periphery of the fibre. Where the fibres join or branch off
the junctions are broad, triangular, diamond-shaped, or rectangular
(text-fig. 12). No microscleres are present, The colour of the sponge
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in its dry state is dirty grey, and the texture hrittle. The surface of
the sponge in its lving or fresh state was probably smooth as the absence
of projections, aculestions or knobs on the dry sponge indicates.

TExT-FIQ. 13.—Vermiform, straight, or curved centrotylote strongyles of Callyspongia
obtusispiculifera, x 340,

Locality.—Trincomalee, Ceylon (1-3 fathoms), (8. M. No. 263).

Although the present specimen does not agree fully with Dendy’s
description of the species, | prefer to place it here with a full descrip-
tion of it to ealling it a new variety or new species with close aflinities
to Dendy’s species, The close relationship of this species o Clallys-
pongia diffusa is undoubted, and I should have no hesitation in refer-
ring it to this species but for the form of the spicules.

Callyspongia cellaria, sp. nov.
(Plate X1I, figs. 1-7.)

There are two lots of specimens in tho collection, one from Pamban
and the other from Trincomalee, which I am unable to match with any
knowa species of Callyspongia.

8. M. No, 658 from Trincomalee consists of four fragments, One i
ferureid in shape, 75 mm. long, 15-20 mm. in diameter where it is flat,
and 22-5 o 350 mm. where it is convex, a second one BS mm, < 20-25
mm. of a somewhat similar shape, a third 45:03 275 mm,, irregularly
ovoid or oblong and found attached to the valve of a dead Pelecypod
shell, and lastly a compressed specimen with a roughly hastate outline
46:0 mm. long and 92-0-28:0 mm, in diameter on the convex portion
and 14:0 mm. in diameter on the flat portion. The colour of the frag-
ments in spirit is a dirty yellowish brown.

$. M. No. 689 from Pamban is a small bun-like specimen 38-48 mm,
in diameter and 29 mum. in height attached to the valve of a dead Spondy-
ld Lamellibranch molluse and other shell-debris.  The colour of the
sponge in spirit is a pale yellowish brown.

The most characteristic features of the species are the presence of
well developed spongin forming in conjunction with oxeote spiculss
broad band-shaped or lamellar spicdur fibres and the extremely fenestrated



435 Records of the Indien Musewn, [ Vor. XLIIL,

and cellular wppearance of the surface and interior of the sponge. The
general external appearance of the sponges belonging to the species i
thus that of u honey-comb, The texture is Arm and very little com-
pressible.  The pores, more numerons on the upper surface, are extreme-
ly variable in shape and size (0-5-1-5 mm, diameter) and freely coalesce
with the adjacens ones, and the oscula {3-5 mm. in diameter) are scatter-
ed on the sides and upper suzface of the sponge.  The skeleton consists

71N
A
\\b

Texrrig, 14—SkelotalBibres near suviace of Cullyspongiac ellaria, sp. nov, ¢ 166+6.
: spony s 3§

of an irregular reticulation of loose spicales ox spieular fibres of one or
nore oxea, straight or eurved, forming a rough isodictyum with o
special dermal layer of spicules except in parts of the sponge very little
exposerd to the abrasive action of foreign particles, where small vertical
bundles of oxea form a pilose covering {text-fig. 14). Loose spicules are
Utten scattered in the meshes of the reticulum. The oxea are 0-16G-
“oe24 . leng and 0-0022-0:0135 mm, thick, and gradually or abruptly
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narrowed at the extremities. Many thin hair-like oxea, which pre-
Csumably represent the growth stages of the same category of spieules,
are also present. The erescent-shaped sigmata, 0-018-0-027 mm. chord,

LExr.Fig, 15.~3picules of Callyspongia celluriv, sp. nov. X 406+8,

are quite abundant on the swrface dermal membrane where presevved
and in the interspaces hetween spicules (text-fic. 13). They are mare
common where spongin s present, Particles of caleareous debris are
commonly sticking to the surface skeletal fibres, and filaments of hrown
algne are often found sticking out of the lumen of the oscula.
Localities.—Trincomales, Ceylon (8-10 fathoms), (S, M. No. 639).

Callyspongia cellaria var. fusca, nov.
{Plate XII, figs. 8 and 9.)

This sponge differs from the one deseribed above chiefly in colour
and texture and in the dimensions of the spicular elervents.  The speci-
mens are somewhat incomplete and melude two fragments. Of the
fragments, one is 54-0 mm. long, 24 mm. broad, and 11-13 mm. thick,

s

and the other, & short club-shaped specimen, 35:3 mm. Jong, 158 mm,
broad at the tip and 95 mm. broad at hase. Of the incomplete speci-
niens one 18 in the form of a pair of clubs joined together a little above
the base. Tt is 118 mnn. long, 22:0 mm. to 41-0 mm. broad at the " club-
shaped extremities, 13:5-23-5 mm, in diameter below the club-shaped
part, and 33-3 mm. in diameter where the two clubs are joined together.
The. other specimen is transversely clongate, hoof-shaped, 975 mm.
broad, 40-50 mm. high, and has a few short mound-shaped projections
LO-15-mm. high from the upper surface.  In Jife it was apparentiy attach-
ed to'a dead coral or other calcareous debris at three separate points
where fragments of talcareous matter are embedded in the substance
of the sponge. ' All the specimens have numerous oscula.$-8 mm. in
diameter, usually flush with the surface of- the sponge hut sometimes
with a slightly tumid lip. A dermal reticulation of spicular fibres formed
of one or more spicules is apparently present all over the sponge, hut
in the state in which it is preserved.it is found-only in depressions of the
sponge surface where it has not suffered damage By abrasive foreign
debris. The spicular fibres are relatively thin and form a circular or
polygonal reticulation. Tn the meshes of the spicular fibres ‘a sub-




440 Records of the Indian Museum. i Vor. XLIH,

isodictyal skeleton of a few spicules may be formed (text-fig, 16). The

oxea are straight or ourved with the extremities abruptly narrowed,

Texr-rra. 16.—Skeletal fibres of Callyspongia cellaria var. fusca, nov. below the dermis
with a few sigmata in the centre. 3 493,

Texr-pra, 17.-—0xea of Caullyspongia ce

Wlarie var. fusea, nov. x 125,
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0:15-0-23 mm. long, and 0-013-0-014 mm, in diameter. The sigmata,
0-0135-0:018 mm. chord, are thin and confined to the dermal skeleton

Texz-rre, 18.—0Oxea and sigmata of Callyspongia cellaria var, fusea, nov, X 560,

(text-figs, 17 and 18). 'The sponge is dazlk brown in colour, less firm
and relatively more resilient than the specimens of Callyspongia cellaria.
Locality.—Pamban, Gulf of Manaar (3 fathoms), (3. M. No, 686-A).

Callyspongia pambanensis, sp. nov.
(Plate XI1, figs, 10-12.}

Form digitate or flabellate, slightly hranching and anastomosing,
texture resilient, furry external surface, and the colour light brown.
Pores and oscula numerous.. Main skeleton consisting of more or less
parallel ascending spicular fibres arching towards the distal end and the
periphery of the sponge and connected by short thin transverse fibres.
The brush-like termini of individual fibres anastomose with similar
adjacent termini to form a dermal membrane, with s small hunch of
short spicular fibres projecting at the junction of the main and dermal
fibres. It is the projecting fibres which give the sponge surface its furey
appearance, _

Several stout finger-shaped fragments are present in the collection.
One of them is 745 mm. long, 25-31 mm. broad, and 14+5-15-5 mm. thick,
Another, which is somewhat flabellate, is 5140 mm. broad, 51:0 mm. high,
and 10-20 mm. thick, The pores ave less than 1 mm, in diameter, and

~
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the oscula, which may be fiush with the swrface of the sponge or elevated
on mounds, are rounded, oval, or stellar in outline. The oscula are 3-7
mm. in diameter and lead into chambers at the bottom of which are

Usxr-pie. 19.—durface Abres of the sheleton of Callyspongiv pumbuncusis, 5

- hov,
w21,

several swmaller openings. The primary spicular fibres ave 0-12-0020
wm. in dinmeter.  The surface brushes of spicular {ibres are (+40-0-60

Texr-Fig. 20.—Radiating fibres of the skeleton of Callyspongin pambanensis, $p. aov,
X 216, R :

mm. high and 0-08-0-10 mm. in diameter (text-figs. 19 and 20}, The oxen
are usually sharply and abruptly ended, but a few have yradually
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narrowing extremities (text-fig. 21}, Oceasional styles and strongvies
mav occur. The oxea are 0-18-0-26 mm long and 0-004-0-018 mm.

Texr-5iu, 21.—0xea of Cullyspongie pumbunensis, sp. nov. %83
i diameter, Mo siumata or other microscleres present. The spongin
ig less developed than in O/ cellaria,
Loculity —Pamban, Gulf of Manaar (3 [athoms), (5. M. No. 683).

Oceanapia fistulosa (Bowerbanl).
1905, Phlocodictyon fisinlosum, Dendy, op. cit., p. 165.

This species is represented in the collection by a single mcomplete
fistula T2+5 mm. high, 10:5-16:0 mm. in diametor, fapering £o 4 narrew
cone (above the narrowest part of the cylmdrical porsion} 20 mm. high.
The shickness of the rind varies from 240 to 26 mm. A the distal
xtremity of the evlindrical portion is a large transverse osculum
shaped like a printer’s roller with handles, ie., with a cireular outline
in the middle and oblong at the ends, A few smaller oscula, oval or
oblong in outline ovenr scattered over the rest of the fistula.  The conicul
part of the fistula ends blindly and is without an osculum. The numer-
ous pores ure found closely packed together all over the fistula. The
dermal skeleton consists of a loose reticulum of spiculay fibres with twe
or more spicules while the deeper main or primary skeleton is formed
of a relatively larger number of spicules. The primary fibres are at
right angles to the dermal skeleton at various points and their extre-
mities project on the surface’ giving the sponge its rougbness. Oxea
0-26-0-48 . < 0-006-0-009 mm. Very little spongin is present.

Locality.—Pamban, Gulf of Manaar (2, M. No. 683-D).

The sandy tubes of a Polychaete worm are found adhering to the
sides of the fistulum.

Oeeanapla arsnosa, Sp. NOV,
(Plate X11, figs. 16-18.)

A fstulum, 27 mm. long, 8 mm. in diameter, with an oseulum 2 mm,
it dinweter, which presumably represeats only a part of the sponge does
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not agree with the description of any hitherto known species of Ocennapia.
The specimen is sharply geniculate neav the hase where the diameter
of the fistalum is reduced by nearly half. Itis firm though eompressible,
slightly rough on the surface, and pale yeliowish in colour, Numerous
pores 0:3-0-0 mm, in diameter are present on the surface of the sponge.
The sponge is covered by a thin transparent dermal membrane support-
ed by a few tangentially disposed oxea forming a loose reticulum, or by
uni- or multispicular fibres (0:01-0-04 mm, thick} which anastomose, and
give rise to the porous appearance of the sponge surface. The naked-eye
appearance of the sponge is, however, smooth. Underlying the

N7

it
€ s,
¥ -

TExT-¥16. 22.—Skeletal fibres of Oceanapic erenosa, sp. nov. @, Deeper fibres;
b. surface fibres,

membrane and the surface fibres are the stouter primary spicular fibres
9:06-0-12 mm. thick, The lumen of the fistulum 1s lined by a closely
agglutinated layer of fine sand and other foreign particles which form a
mosaic from the base to the extremity of the fistulum. This mosaie is,
however, overtaid hy a thin transparent membrane wlich can be peeled
off the layer of sand. particles, The spicular Bibres consist of gently
curved, sharply pointed oxea (0-16-0-18 mm. x 8-0045-0-0060 mm.) which
taper gradually from the middie of the spicule to the end. The apicules
of the primary skeleton are generally stouter than those of the dermal
skeleton, but do not, on that account, form & distinet categozry of sleletal
ciement, No microscleres are present (text-fig, 22).

The sponge is closely associated with a colony of Zoanthids the
surface of which is coated with sand particles, and i is diffieult to say
whether a bulb-like or root-iike main body of the sponge was present
ot not buried in sand.

The spiculation is characteristic of the genus Oceamapia, but in all
other features the species seems to differ from previously described forms.
The narrow lumen of the fistulum lined by an agglutination of sand
particles, the occwrrence of a lining membrane over the mosaic of sand
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parficles, and the presence of a thick cortex distinguish this species
from the other known species of the genus,
Locality —TPamban, Gull of Manaar (1-5 fathoms), (3. M. No. 671).

Family DEsMACIDONTDAR.
Heetion MYCUALEAR.
Mycale indica (Uarter).
1889, Espeiriu indien, Carter, Journ. Linn, Soe. London, XXI, pp. 72-73, pl. vi,
gs. 3-0.
1932, Myci:zf: i:?(l?t(r, Burten & Rao, op. cit., pp. 327-328,

Three massive specimens, of which one is dry and the other two pre-
served in aleohol, belong to this species. 8. M, Nos. 683-T% and 687 {rom
Pamban are incomplete and are very much alike in form and consis-
tency. The dry specimen, £, M. No. 264 from Trincomalee, is extremely
fragile although it has at present a more or less oval form. The larger of
the two specimens preserved in alechol 18 120 mm. broad, 70 mm. thick
with finger-lilke processes 10-15 mm. long on the upper surface, while the
other, 48 mm. broad and 18 mm. thick, has no digitate processes. The
range of ecolour in preservation is light vellow to pale. TForeign matter,
such as dead shells, corals, ete., is imhedded in the substance of the sponge
m both the specimens, No poves or oscula are evident, hut invagina-
tions of the sponge surlace in some parts give it a cavernous form,
The sponges are slightly compressible though fragile. The naked-
eve view of the surface of the sponue is smooth, but under a hand lens
the dermal layer of tangential styles which forms a cortex 1 mm. thick
shows it to be minutely roughened. The primary skeleton consists of
a reticufum of spienlar fibres which, vadiating fan-wise towards the dermal
spicular laver, seems to support it, The categories of apicules are styles
(+44-0:66 mm. 001356 mumn., large anizochelae 0-112-00135 mm., small
anisochelae O-0135-0-0270 mm., small and large C- and S-shaped or
eontort sigmata (+0135-0:0180 mm, and 9045 mm, chord respectively,
end trichodragmats 0-0225-0-0450 mm, The large anisochelae seem
to echinate the spicular fibres at many peints. S, AL No. 26415 130 mm,
broad, 65 mm. thick, and resembles 8, M. No. 887 {rom Pamban, Its
spiculation is very similar except in the anisochelze being relatively
fewer, '

Localities.~Pamban, Gulf of Manaar (1-5 fathoms), (8. M. Nos.
683-1, 687); Trincomalee, Ceyion (1-5 fathoms), (8. M. No. 264),

Mycale aepagropila (Johnston)

1898, Fspercla aegagrepile, Vosmacer & DPekelharing, Verkand, Kon. Akad.
Wetensch, dmsterdeon VI (2}, pp. 1931, pls. i-iii.

1911, dyenle macilenta var. australis, Hentschel, Die Fawun. Sidwest Austral,
TPetravonida TIT, pp. 206-207, fext-fig. 6.

1925, Myeale wcgagropite, Wilson, Bull. U7, 8. Nat. Mus. I, Bull. 100, p. 4326,

To this species T refer a few small fragments of an inerustation which
invests the zooids of a Lranching colony of Aleyonaria, white in colour.
it agrees in many respects, including size of spicule categories, with
the description of the Philippine specimens in the last reference cited
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above, The sponge forms a thin diaphanous or lace-like investment
less than a mullimetre thick over the zocids. The dermal tangential
skeleton consists of a reticulum ol spicular fhres with only a few sub-
tylostyles. The microscleres are also seanty.  Bundles of subtvlostyles
project here and there from the sizface of the sponge,  The oceurrence
of fwo sizes of anisochelae and ol slender hairdike subtyiostyles may
preve fo he distinctive characters jnstifying the recognition of a new
variety, if not of a new species, hut in view of the fact that distinctions
hased on measurements of spicule vategories, some of which wholly dvop
out, have heen carried too far townrds a state of nomenclatorial con-
fusion I refrain from hurdening the literature on the subject. The hair-
like subtylostyles are undoubtedly stages in the growth of the spicales
of this category. Tn his report on the Philippine sponges Wilson {1925)
mentfions voung stages of anisochelae 0-004 mm. long. The problem of
distinguishing various growth stages of a single category of spicules
from the dilferent sizes occmring in spicule categories of a given kind
is far from heing solved. Until extensive hiometneal studies of sponges
come into vogue the problem will remain unselved resulting in need-
less confusion in faxonomic studies

Measurements of spicules,

Subtylostyles (needle-shaped) o . .. 0-20-G-26 mm.
Stender hair-like subtylostyles . e .. 0022 .
Large anisochelne in rosettes .. .. .. 0:036-0:045 mm,
Aimall anisochelae (looze) .. . .- 9-013-6-023 mum.
Bigmata (C- and S-shaped) . . . 0:65-0:09 mm.
‘ {chord).
Toxa (few) .. . e .. .. 0:07-0:18 mm,

rarvely (+24 mm,

Locality —Pamban, Gudf of Mansar (I fathom), (8. M. No, 869-B).

Myeale snonancherata Durton and Tao.
1932, HMyeals monanchorata, Burton & Rao, op alt., p. 329,

This species is represented by four small, more or less rounded, pale
brown, sott and compressible masses 20-30 mm. in diameter and 20 mm.
m height, with the terminal parts of the radiating fibres projecting on
the sponge surface as white hairy prolonvations. The sponge is some-
what cavernous and hears no trace of a dermal skeleton or membrane
or of a base of attachment to the substratum unless the dark brown
pateh on the lower surface of the sponge tepresents it. The spienjar
fibres (0-06-0+20 mm. in diameter) branch and anastomose to form a
net-work with spongin well developed in the thicker fibres. Tn addi-
tion to the characteristic needle-shaped subtylostyles which oceur in
the fibves and in the choanosome there are thin hair-like subtylostyles
0-002 mamy. thick, irvegularly scattered in the choanosome. These are
probably the early growth forms of the larger subtylostyles, The

! Brondsted, I V. (Vidensk. Medd. Dansk Noturh. Foren. 88, 1020) has led the
way by his valuable studies on the spicule length in an individual of Helivhendria
panices Pallas, '

i
1
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anisochelae, invariably in rosettes, are found in Jarge numbers all over
the sponge. The curious foreign particles which occur in great profu-
gion in the choanosome hetween the spicular fibres in the holotype are
singularly ahsent in the present specimens.

Measurements of spicules,

Subtylostyles . . . 0:24-0-28 mun, x 0-004 mm.
Hair-like subtylostyles .. .. 3:18-0-23 mm. % 0-002 mm.
Anisochelne .. . - . 0:022-0-027 mm.

Locality.-~Pamban, Culf of Manaar (1-5 fathoms), (8. M. No. 680-A).
The type lncality, Kilakarai, is a few miles south of Pamban.

Mycale trincomaliensis, sp. nov.
(Plate XII, fig. 19)

A very fibrous macerated specimen, 85 mni, broad and 70-80 mm.
high, is difficult to mateh with any previously described species of Mycale.
Tt is of a pale vellow colour, compactly bushy, compressible and fragile,
and has a close anastomosis of the numerous more or less vertically
ascending spicular fibres with similar transverse fibres, The dermal
membrane is lacking and consequently the ascending and fransverse
fibres are clearly visible. The ascending fibres are usually stout at the
base, 1:0-1:5 mm, in diameter, Lollow, and gradually narrow towards

Texr-Fra, 23.-—Skeletal fibres of Myeele trincomaliensis, sp. nov. A f., sscending
hollow primavy fibres; s, f., sovondary solid fibres. x20.

the distal extremities which are solid and end in short or long whip-like
filaments. The interfibral spaces are covered by a thin transparent
wembrane in some places, but are usually open. ln the lower parts
of the sponge the fibres are covered with foreign particles of smali but
vavied size, The secondary branches (0-1 mm.-0-2 mm. in diameter)
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from the hollow main stem are solid

and consist of hundles of subtylo-
sbyles which branch and an

astomose to form the main skeleton {text-

—A singie mesh of the skelets] fibres of
a, f, ascending fibres; .
verse fibres; ¢,

TExT-F16. 24, Mycale irincomaliensis, sp. nev.
. &, rosettes of anisochelae; ¢, f., trans-
"y, transparont membrane, s 20,

fig. 23). The megascleres of the hollow stem
longitudinally forming an irregul
loosely packed, and 4 1

are disposed more or less
ar palisade of subtylostyles somewhat
ayer of foreign particles supports the inside of
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the hollow stem. At the points of origin of the solid spicular fibres
from the hollow stem, and of the anastomosis of the secondary fibres
the spicules spread fan-wise (text-fig. 24). The spicnlar elements
consist of thin needle-shaped subtylostyles, occasional hair-like
subtylostyles of the same length representing probably the growth stages
of the needle-shaped spicules, small anisochelae, loose or in rosettes, of
pearly wniform size, and large contort sigmata whieh are less numerous
than the anisochelae, No trace of toxa has heen found (text-fig, 25).

Measwrements of spieudes.

Bubtylostyles . .- . (+26-0-30 mnz. < 0-0045 mm,
Aunisochelno e ‘s e 0:32-G:36 mm.
Sigmata . .. .. . G-058 mu, chord.

Locality.—Trincomalee, Ceylon (3-10 fathoms), (8. M. No. 655).

The present species seems to be closely allied to Myecale parishi
(Bwk.) in its branching and clathrous form, but differs in being bushy
and fragile, in having hoth hollow and solid spicular fibres, in the form
of its megascleres, in lacking toxa, and in having only one form of chelae,
In the form of the subtylostyles it resembles M. monunchoraie Burton
and Rao and 8. ifenuispiculate Dendy but differs from both in the
external form of the sponge.

Biesana tubulata (Dendy).

1905, Desmacelle tubulaia, Dendy, op. cit., p. 155, pl. ix, fig. 4.

1924, Biemna fubulnte, Dendy & Vrederick, Jowrn. Linsn, Sece, Zool. XXXV,
p. 503, )

1932, Bicmna tubulate, Burton & Rao, op. cit,, p. 327.

There are two pieces of sponge in the collection which helong to this
species.  One of them consists of two incomplete tubey closely adherent
on the sides, 20 wm. high, 7-9 mm. in diameter and 1'5-2:5 mm, thick.
The other is too fragmentary to be measured, but it is evident, however,
fhat the fragments form part of a tube. Both the specimens are soft,
limp, compressible and of a pale pink colour, and in these characters
differ from other specimens of the species (in the collection of the Zoolo-
gical Survey of India, Indian Museum) from the Andamans and Nico-
bars, the Mergui Archipelago, and the Pearl Oyster banks near Tuti-
corin, The specimens in the present collection from Ceylon seem to
represent the early stages of growth of individuals of the species. The
stiffness and roughness of the tubes, and the yellow or brown colour of
the sponge seemn to represent characters associated with growth,
657%))0(1le'ty.m’l‘rincomaiee, Ceylon (8 fathoms), (8. M. Nos, GBT-A,

Section MYXILLEAE.

Strongylacidon steiliderma (Carter).

1886, Hulickondria stelliderma, Carter, Ann, May, Not, Hist, (5} XVIIL, p. 451,
1896, Desmacidon stelliderma, Dendy, Proc. Roy. Soe. Victoria, {N. 8.) VIII,
. 200

I refer to this species with some doubt & few fragments of a sponge
found on the base.of a colony of ddocic pumile Lendfid,  In external

F
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form some of the larger fragments, at any rate, are not unlike the figure
of Strongylaciden plicatwn (Hentschel, 1911, p. 321, fig. 21e). They
are crumb-of-bred like in appearance with more or less prominent aculea-
tions, yellowish brown in colour, and somewhat incompressible in tex-
ture. The spicular fibres branch and anastomose and project on the
surface of the sponge, the consecutive fibres being connected by a mem-
branous tissue strengthened by large numbers of microscleres, Surface
wisps of megascleres are present here and there, but the stellar nature
of their arrangement round the projecting ends of the spicular fibres
is not at all clear. The megascleres are thin strongyles 0-14-0-22 mm,
long and §-002-0-004¢ mm, in diameter. Apart from being constituents
of fibres they are also brregularly scattered in the soft tissue hetween
the fibres. They have evenly rounded ends and bear no trace of the
slight inflation referred te in Dendy’s account of the species. The
microscleres are present in great abundance throughout the sponge,
more particularly in the soft membranous tissue between the fibres.
A few elongate ova are present in the tissues, but they do not bear any
trace of the microscleres which ave present in the spherical embryos of
8. plicatum, a specimen of which collected hy the 8. W, Australian Hxpedi-
tion I was able fo examine in the Zoological Musewm at Berlin. The
isochelae unguiferae are 0-009 mm, long.

The type of Sirongylacidon, e.g. S. sansibarense, has anisochelae
according to Lendenfeld (1897), while S. stelliderme and S. plicatum
have isochelae unguiferae, Burton (19345) is of the opinion that 8.
plicatum is identical with 8. stelliderma, but Hentschel's (loc. ait.) figures
of the former show that there are two categories of strongyles and that
the microscleres have 4 or B denticles, whereas the latter, as far as the
specimens under examination are concerned, has only 3 denticles as in
the type species. The question whether these differences constitute a
specific character cannot he settled until the genus is better known.
The occurrence of Strongylacidon in Indian waters is, as far as T am aware,
recorded for the first time.

Locality.—Trincomalee, Ceylon (} fathom), (S. M. No. 651-A).

fotrochota baculifera Ridley.

1884. Tetrochola baculifera, Ridley, Rep. Zool. Coll. Alert, p. 435, pls. xxxix,
fig, M and xlii, fig, F.
1916. fotrachete baciudifere, Dendy, op, cit., p. 128, )
A massive dried specimen 200 mm. long, 140 mm. broad, and 50-60
mm. thick, and a small encrustation on a caleareous nodule belong to
this species. The former is dark purple in colour, hard and incompres-
sible, with its surface uneven and irregularly pitted. The latter is
somewhat damaged and the spicular fibres. of the interior are exposed
up to the base of attachment. Of the spicular elements, the strongyles
geem to be fewer than the others, while the birotulae are the most numer-
ous in the membrane connecting the spicular fibres or overlying the
meshes of the skeleton. The dimensions of the siyles vary greatly.
Strongyles 0-24-0-28 mum. < 0-004-0-008 mm., styles 0-20-0-24 mun. X
0-013-0-02, and birotulae 0-0135-0-0180 mm.
Locality.—Trincomalee, Ceylon (1-5 fathoms), (8. M. No, 269).
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Hection CLATHRIEAE.

Echinodictyum clathratum Dendy.

1906, Echinodictyum clathratum, Dendy, op, eft., p. 175, pl. =i, fig. 4
1921, Eehinodictyum clathmtum, Dendy, op. ¢it., p. 73,
1937, Rekinodiciyum clathratum, Burten, op. ozz, p. 31, pl iv, fig, 25,

The species is represented in the collection by thres complete speci-
mens. 8. M. No. 6756-B from Pamban is 60 mm. high and 50 mm. broad,
presumably attached to some hard object, coral or shell by a very short
stalle 10 mm. high and 18-22 mm, broad at the base. The aculeated
processes on the surface are 8-10 mm, high. The body of the sponge
is cavernous, and its surface is covered with a smooth membrane beaz-
ing numerous minute pores and what appear to be oscula 1-5 mm. in
diameter leading into a shallow pit-like depression in which a group
of small openings is seen. The pores are far more numerous than the
oscula and scattered all over the membrane. The aculeations on the
surface bear spiny processes which are the projecting ends of the spicudar
fibres, and i addition brushes of thin styles which are more numerous
than on the smooth membranous pars supported by a loese reticulum
of oxea and a few large styli. The colour of the sponge in spirit is pale
brown, Polychaete worms, copepods and other small organisms are
found associated with the sponge both near the pore areas and in $he
cavernous passages of the sponge. The present specimen more closely
resembles Fehinodictyum asperwm from Tahiti (Ridley and Dendy, 1887,
p. 165, pl. xxxi, fig. 2) and . fruticoswm from 8, W, Australia (Hents-
chel, 1911, p. 380, fig. 53) than H. cavernosum from Celebes (Thiele,
1899, p. 15, pl i, fig. 4). 8. M. No. 664 from Trincomalee is more or
less spherical in outline, 72 mm. high, 80 mm. broad at the widest point
and 30 mm. at the narrowest point near the base. It was apparently
attached to a piece of coral rock by a broad stalkless base 20-26 mm. in
diameter, The sponge is dark brown in patches on the apical part where
the dermal membrane is intact, and of a pale brown or sand colour in
the basal part and in portions of the apex where the dermal membrane
is damaged or absent, The spiowlar fibres are often connected by a pale
transparent membrane, The pores and oscula are not so common or
clear ag in 8. M. No. 875-B. &, M, No. 675-A is a hemispherical honey-
coth like specimen, 55 mm. Jong, 44 mm. broad and 36 mm. high, with
the surface aculeations markedly insignificant or absent, The dermal
membrane is relatively thick and the surface brushes of tylostyles more
evident fhan in the toregomg gpecimens, The spicular measurements
in this specimen and in 8. M. No. 664 are generally higher than those of
E 1”\1 No, 675-B, as may be seen in the table of measmemeuts given

elow. i

Measurements of spicules tn millimeters.

8. M.
S. M. No, 675-B. 8. M. No. 664, Na,
675-A,
Large styli .. o 0-3.0-76% 0:000-0:0135  0+3-0:9x 0-0045-0-0135 1-60
Oxea .. .. .o 018-0:36x 0-0045-0-009  0:16.0-56 % 0-0045-0-009 040
Acanthostyli .. o D06-0:08% 0-008 0:14.0-20 % 0-009 0-19
Thin = styli of surface 0-20-0-28 % 0-0045 0-28.0-32 x 0-0045.0-0060 0-30

brushes,

F2




452 Records of the Indden Musewm. [ Vor. XLiII,

Localities —Pamban, Gulf of Manaar (1-5 fathoms), (3. M. Nos.
675-A and 675-B) Trincomalee, Ceylon (3-10 fathoms), (8. M. No. 664).

The present species is closely related fo . asperin, . fruticosums
and E. cavernosum veferred to above, but as Dendy (1921) has pointed
out the presence of large styli serves to distinguish it from them, it
is, however, not improbable that the large styli in these three species
may have been overlooked on account of their scarcity. Iam of vpinion
that B, fruticoswm and E. clathratum will wltimately prove to he synonyms

of E. asperum. E. cavernoswm, however, seems to be distines 1z its
external form,

Section RASPELIEAE.
Prostylyssa foetida (Dendy).

1014, (Rendera £ Amorphinopsis smegarrhophea, Halhnans, Proc. Linn. Soc.
N. S, Wales XXXIX, p. 330, pl. xvii, figs. 1, 8.

1925, Prostylyssa stumensis, Topsent, Dull, Soc. Zool, France I, p. 208,

1927. Prostylissa' foetida, Burton, op, cit., p. 37.

There ave two lots of specimens in the collection from Ceylon which
belong to this species. 8. M. No, 656-E has the form of a bull’s bead
with a pair of conical inwardly curved horn-like processes, one siender
and cylindrical, 16 mm, high and 75 muo. diameter at its base, and the
other stout and pyramidal, 14 mm. bigh and 11 mm. diameter at base.
Phe latter has three small conical prominences ab ifs. extremity arranged
in o linear series at right angles to the hase of the sponge. Fragments of
coral and shell debris are imbedded in the sponge at its base, on the
sides above the base, and in between the processes. The specimen is
265 mm. broad, 220-28-0 mm. high, firm and compressible, light brown
to purple in colour, the laster hue heing more avident on one side near
the hase and an the stonter horn-like process. The surface of the sponge
is Tough and bears depressions and pits from which the shell and coral
debris Lave fallen off. Groups of small pores, some of them eribriform,.
open on the dermal membrane at the base of and on the horn-like pro-
cesses.  These pores and a system of branching channels are more
common in the basal parts and sides of the sponge under the fransparent
dermal membrane. No terminal oscula are present on the horn-like
processes, and the only opening which may he of an oscular nature is a
small irregularly oval aperture 1 mm. in diameter at the base of the
sponge. The dermal membrane is supported by a mosaic .of oxea arrang-
ed more or less parallel to one another which makes the sponge surface
rough, but the direction of groups of spicules at the surface varies, one
group of tangential spieules being at an angle to the adjacent group.
The bhundles of oxea which lie at a right angle to the dermal skeleton
give the specimen a slight resemblance to Trachyopsts halichondroides
but the oceurrence of styli places it undoubtedly in Prostylyssa., The
curiots mosaie-like arrangement of the dermal oxea seems to be a hitherto
undescribed feature in the species, but it seems to me soarcely necessary
to erect a new species to emphasise this feature. The form, texture

1 Burton does nob state why the spslling of the gemeric name has been changed
from Prestylyssa to Prostylissa. :
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and colour of the species seem to be so variable that these features can-
not he nsed to separate the present specimen from those previously
referred to this species, The measurements of oxea and styli are
0:3-0-9 mrn, < 0-01-0-03 mm., and 0-16-0-22 wmm. x 0-009 mm. respec-
tively.

3. M. No. 666, which from ifs skeletal characters appears to belong
to this species, consists of o few dichotomously branching fragments
24-34 mm, long and 2-4 mm. in diameter. The sponge s somewhat
flattened basally and cylindrieal in the distal half. The subdermal
cribriform pores and the skeleton are as in the previous speeimen.  The
colour of the sponge in alcohol is a pale yellow or white.

Locality —Trincomalee, Ceylon (8-10 fathoms), (3. M. Nos. 656-1
and 666).

Trachyoepsis halichendroides Dendy.

1903, Trachyopsis halichondroides, Dendy, op. cif,, p. 147, pl. x, fig, 10,
1621, Halichondrie aplysinoides, Dendy, op. ¢it,, p. 39, pl. 3, figs, 3-5, pl. 12,
0.

1925, Trué,hjopsis hatichondroides, Wilson, op, cit., p. 400,
1926, Trachyopsis halichondroides, Burton, Trans. Zool. Soc. London XXII,
1937, Tr;)c-faz;})sz's aplysinoides, Burton, op. cit., p. 38,

The species is represented by two specimens, one roughly eylindrical
50 mm. long and 24 mm. in diameter, and the other roughly spherical,
16-18 mm. in diameter. The colowr of the sponge iz pinlish brown to
deep chocclate or purple, one surface being of & lighter shade than the
ofher. The interior of the sponge is pink in colour. The sponge proper
is overgrown by a layer of what appears to be o Hexadelle which invests
and masks it in several places. There is an abundance of calearcous
debris of broken molluge shells, algal nodules, bits of coral, Echinoid
spines, sand grains, ete. imbedded in the substance of the investing horny
sponge, and protruding at various points on the surface wiving it a
rough appearance externally. There is a pair of oscula at one end, one
elongate and the other circular or cruciform, the former 6 mm. in maxi-
mum diameter and the latter 1-5 mm, in diameter. There are a few
small pores on fleshy eminences which seem to belong to the investing
horny sponge, but there are others on the uninvested portions which
presumably represent the pores of the specimen under report. The
skeleton consists of a dense reticulation of spicular fibres, with wisps
of spicules directed towards the surface which is often supported by
loose tangential spicules. In some parts the reticulate skeleton consists
of thin loose fibves of only 3 or 4 spicules, while in others it consists of
fairly thick fibres of several spicules, 'The oxea vary considerably in
dimensions (0+4-0-7 mm. x 0-01-0-02 mm.) and are stout in the middle
tapering gradually towards the ends.

Reading through the descriptions of the species in the literature
cited above, T have no doubt that the specimens in the present collee-
tion are well within the recorded limits of variation in the species both
m vegard to the external form and the skeleton.

Locality.—Tvincomalee, Ceylon (8 fathoms), (8. M. No. 656-C).
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Order KERATOSA,
Hub-order DICTYOCERATIDA.

Phyllospongia papyracea {(Esper).
1005, Phyllospongia papyrecea (Bsper) var., Dendy, op. ¢ft.,, p. 217, ph xiv,
fig. 6.

There are two specimens in the collection which belong to this species.
S. M. No. 266 preserved dry agrees closely with the figure and descrip-
tion of the Ceylon specimen examined by Dendy. Tt is 215 mm. long,
150 mm. broad, 1-25-2:00 mm. thick. The entire sponge colony was
apparently attached to a hottom of shingle judging from the fragments
of dead coral and Arca shells attached to the extremities of the lower
surface. Several foliaceous vertical projections are present on the wpper
surface, while slender band shaped branches which anastomose to form
arches are present on the lower surface. Many of the primary fibres
contain particles of foreign matter including sand grains and broken
sponge spicules, but those that stick to the sponge surface are so few
and minute that they are hardiy noticeable. 8. M. No. 684 from Pam-
ban preserved in aleohol consists of four sheet-like fragments of pro-
bably an entire piece. One fragment of a light yellow colour with
foliaceons projections on the upper surface is attached to a small piece
of dead coral hy 3 short pillar-like processes of sponge from the under
surface. In the other fragments of a brown colour the projections of
the upper surface are small while the under surface bears several long
thread-like and short pillar-like ountgrowths by which the sponge was
attached to a piece of coral or rock. Foreign particles are found in
moderate quantities on the surface of the sponge, and in sections at
right angles to the surface of the sponge a large number of sponge spicules
is usually present on and among the thin fibres.

Localities—Trincomalee, Ceylon (3 fathoms), (8. M. No. 266) ; Pam-
ban, Gulf of Manaar (3 fathoms), (8. M. No. 684).

Spongia officinalis Linnaeus.
Plate XIII, figs. 1 and 2.) -
1889, Euspongin officinalis, Lendenfeld, Monogr. Horny Sponges, p. 262
1025, Euspongia offictnalis, Wilson, op. ¢it,, p- 484,
1034, Spongia officinalis, Burton, op. cit., p. 576
There are two flat cake-like specimens in the collection which belong
to the present species. The larger of the two was apparently attached
to the convex surizce of a submarine rock or coral mass, and its base of
attachment is therefore comcave, It is voughly pentagonal in outline,
70 mm. high, 85 mm, broad and 156 rmm. thick with its distal margin
marked off into four triangular prominences 10-15 mm. high which are
darker in colour than the rest of the sponge. The numerous very short
conuli conpected by membranous ridges of a somewhat muscuiar con-
sistency give the surface its retioulated and rough appearance. The
darker portions of the sponge hear several oscula 3-5 mm. in diameter
on the distal margin of the sponge and at or near the bases of the tri-
angular prominences, The dermal membrane is transparent and entire
even on some of the oscala. The other specimen is 90 mm, high, 46 mm.
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broad, and 10 mm. thick and is roughly rectangular in outline with the
distal margin indented into two large and two very small conical pro-
minences. Its base of attachment is 40 mm.3<98 mm. There are one
large and two small oscular openings on the darker portion of the sponge
with the transparent dermal membrane entire in all hut one. The tex-
ture of hoth the specimens is firm and compressible. The primary
filves terminating in conules are kmotted; and 0-06-0-08 mm. in dia-
meter, and the anastomosing secondary fibres are thinner, and 0-09-
(-04 mm. in diameter, The primary fibres have usually a core of broken
spicules.

Locality.—Trincomalee, Ceylon (3-10 fathoms), (5. M. No. 653).

Spongia officinalis var. fenestrata, nov.
(Plate XT1I, figs. 3 and 4.)

A specimen from Pamban which in texture and struchure clogely
resebles S, officinalis described above difiers from 16 in having a distine-
tive fenestrated dermal membrare, not ualike that figured by George
& Wilson (Bull. U. 8. Bur, Fish. XXXVI, pl. Ixv, fig, 48, 1919} for their
Aplysilla longisping, Tt is 80 mm. % 55 mm,, and 37 mm, high, some-
what bun-shaped, and attached presumably to a small rounded piece
of coral which has left a cavernous oval hollow 34 mm. % 26 mm. and
22 mm. deep on the under-surface of the sponge. There are a few digitate
processes, 5-25 mm. high and 3-10 mm, in diameter, at various levels
projecting from its basal and distal portions like a group of chimneys.
A few oscula 1:5-6-0 mm., found on various parts of the sponge except
the extremities of the digitate processes, lead to the interior of the
sponge but rarely communicate with the cavernous basal part of the
sponge or its extensions. The upper surface of the sponge is rough in
general appearance due to the presence of the numerous minute conuli
and is covered by a characteristic fenestrated, granulated, more or less

TEXT-F16. 26,~Skeletal fbres of Spongie officinalis var. fenestrata, nov  a, View of
& surface conule with the trellis-membrane and supporting spicules;
b. View of vertical section of the sponge near the surface showing the
distribution of the sponge fibres, o, openings in the transparent
membrans ; s ¢., surface conules,

transparent membrane supported by scattered hroken spicules of various
sponges.  On the basal portion of the sponge, however, the membrane
18 without the fenestrae. The colour of the sponge varies from light
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to chestnus brown on the upper surface to pale white on the under.
The interior of the basal cavity is yellowish. The texture of the sponge
is compressible though fim. The primary and secondary skeletal
fibres are hardly distinguishable except by the presence in the former
of a core of broken sponge spicules. The primary fibres ending helow
a group of conules often divide into subsidiary hranches, one for each
of the conules in the group. Sometimes more than one hranch are
given off to indivi:lual conules from the tip of which they project con-
siderably, These projecting fibres uive the woolly appearance seen in
some parts of the sponge. The secondary Bbres form a close reticuium
throughout the sponge.

Althongh the sponge has some distinctive features which may justify
its separation from S. offficinalis, it is hardly necessary to give it more
than a varietal statis.

Locality—Pamban, Gulf of Manaar (5 fathoms), (8. M. No. 676},

Spongia officinalis var. bibulus, nov.
(Plate XIII, figs. b and 6.}

The specimen described here as a new variety would, according to
Lendenfeld and Dendy, have belonged to the genus Hippospongic
Schulze, but following Burton T prefer to assign it to Spongie Linn. It
does not agree exactly with the published descriptions or figures of any
of the species of Buspongiu or Hippospongia hitherto known, but Ido
not, think that the differences are such as to warrant the creation of a
new species. 1 have, however, separated it from S. offictnalis as distinet
variety with reference to the tendency of the sponge to absorb fluids
quickly resulting in its rigidity.

Texr-FIa, 27— Primary fhres of the deeper portions of the skeleton of Spongia offfcinalis
var, bibulus, nov, %225,

There are two fabellate fragments of the sponge in the collection.
One is roughly hexagonal in outline, 90 mm, % 70 mm., 2-18 mm. thick,
and the other triangular, 82 mm. at its base, 52 mm. and 60 mm. long
o the other two sides, and 10-15 mm. thick. A swface view of the
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former from above and a side view of the latter are shown in plate XIIT,
figs. b and 8. Both are attached by their smooth base to a few frag-
ments of caleareous algae. A number of band-shaped trabecnlae of
reticulated spongin fibres avises from the upper surface of the sponge
anastomosing to form cavernous passages. These trabeculae are pro-
duced over the anastomoses into lamellate or roughly eylindrical branches
into which the primary fibres and their branches enter. The meshes
between the fibres of the basal plate are smaller than those of the trabe-
culae.  The fibres of the flat base of the sponge are pale and transparent,
0-02-0-04 mm. in diameter with the primary fibres 0-06 mm. in diameter,
The peripheral fibres are of an amber yellow to hrown colour, 0-02-0-08
mm. in diameter, with the primaries 0-06-0-10 mm, in diameter, and a
core of pith 0-02 mm, in diameter. The primary fibres are cored by
sand grains, sponge spicules and other foreign bodies, and their outlines
are nob always clearly distinguishable, Particles of fine matier may

TexT-¥10, 28.—Primary Sbres of the surface skeleton of Spongia officinalis var, bibulus,
nov. ending in conull. x 24,

also be sticking in a row to the outer sides of the fibres. The secondary
fibres are free from inclusions. Certain rusty hrown Nosioe-like algal
filaments are sometimes found lodged in the fbres.

The sponge is rigid and incompressible in alcolkol, but soft, com-
pressible and elastic when dry. The moment the dry sponge is put
into alcohol, it takes up the preservative very rapidly becoming at the
same fime very rigid and incompressible,

Locality.- —Trincomalee, Ceylon (3-10 fathoms), (8. M. No. 654-A)
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Hircinia fusea Carter.

1005, Hireinio fusce, Dendy, op. cit., p. 218, pl. xiv, fig. 1.
1937. Hireinie fusca, Burton, op. eit., p. 40,

The specimen agrees with the detailed general deseription of the
species given by Dendy. It is 160 mm. high 65 mm. hroad, and fixed,
by a more or less flat base, 100 mm. 75 mm., presumably to a coral
mass or the hard sandy surface of the sea-bottom, as a thin layer of sand
particles adhering to the base suggests, It consists of flabellate and two
digitate processes, The latter stand apart from the former and appear
to have been formed by the fusion in the early stages of growth of
three or four digitate processes judging from the number of terminal
oscula present. The conules are arranged in longitudinal series on the
sponge, the distance between two consecutive conules being 3-13 mm,
They are 1:5-3:0 mm. high, each consecutive pair in the longitudinal
series being eonnected by an arched ridge. Besides the terminal oscula
there are large ones 6-10 mm. in diameter on the side of the sponge and
at the base of the digitate processes, into the cavity of which open 2-4
emalier oscula. The basal part of the sponge is somewhat paler than
the upper portions which are of a dark brown colour. The conules are
supported by an anastomosis of stout fibres cored by broken sponge
spicules. The filaments characteristic of Hircinda seew to form fibres
below the ectosome with broken spicules entangled between them. In
the choanosome large grains of sand, Formaniferan shells, and spicules
of Alcyonaria are attached to the fibres. The dermal membrane is
studded with broken spicules of sponges.

Locality.—Panoban, Gulf of Manaar (3 fathoms), (8. M. No. 679).

Hircinia ramedigitata Burton
(Plate X111, fig. 7.)
1034, Hircinia ramodigitate, Burton, op. cif,, p. 500, pl. §, fg. 12.

There are two specimens in the collection, one preserved in aleohol
and the other preserved dry, which belong to this species. 8. M. No.
967 from Trincomalee is a tolony of anastomosing tubes some of which
ave vertical and 10-70 mm. high, The colony is 100-140 mm. long and
75-95 mm. broad. The diameter of the individual tubes varies from
5 to 20 mm., and of the oscula from 5 to 10 mm. The sponge wall In
ihe hollow bubesis 3-5 mm. thick, The pores on the surface of the
sponge are 1-5 mm. in diameter and usuaily more numerous on the dorsal
than on the ventral side. The distal ends of the tubes may have pores
or oscula,  The latter are rounded, oval or hour-glass shaped. A pareh-
ment-like membrane often covers the pores. The colour of the sponge
is dirty gray or brown, Most of the primary fibres are cored by particles
of sand and a few broken sponge spicules.

4. M. No. 601 from Pamban i a branched colony of tubular sponge
with minute surface conulations and conspicuous oscula of various sizes
scattered over the sponge, and sometimes oscular sieves on the distal
extremity of the digitate processes. The external form of the specimen
resernbles Psammoclema ranosum (Marshall in Zeit, Wiss. Zoob, XXXV,
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pl. vii, figs, 12-15, 1880), and of the same species figured hy Poléjaeft
(Challenger Rep. XT, pi. iii, fig. 8, pl. iv, fig. 1, 1884). The diagnosis of
Psamamoclema as given by Marshall is hardly adequate to enable any
detailed comparison with the present specimens. The whole colony
seems to arise from a small plate-like horizontal mass of sponge attached
to a coral mass or debris. T% is more or less dichotomously branched,
non-anastomosing, 120 mm. high with the digitate branches 20-26 mm.
high, 12-20 mm. in external and 10-18 mm. in internal diameter, and
the sponge-wall 1-5-4:0 mni. thick. Oscula are scattered all over the
sponge and vary in diameter from 1 mm, to 10 mm. The digitate
branches may have at their extremities oscular sieves 14 mm. in dia-
meter with individual oscula 3-4 mm, in diameter. The oscula may
be open, or wholly or partly covered with a whitish semi-transparent
membrane. Some of them lead into shallow or deep cavities into which
open a few rounded exhalent apertures. The external surface is minute-
ly conulated with the conules 0-1-0-2 mm. high. In the solid portions
of the colony where the internal cavity is just beginning to be formed,
the disposition of the primary and secondary fibres is clearly seen. The
primary fibres radiate like the spokes of a wheel to the periphery of the
sponge while the secondary fibres form a regular reticulum with the
primary fibres. - The meshes of the reticulum are more or less rectangular
and fairly compact, 'The outlines of the primaries are obscured by the
mass of sand grains and other debris which fill them, but the secondaries
are well formed. The distinction between the primary and secondary
fibres lies only in the presence of coring debris in the former, the dia-
meter of the latter being sometimes more than that of the primary fibzes.
The fibres vary in diameter from 0-02 mm. to 6-:06 mm. The character-
istic dermis described by Burton i present in the specimen, but I have
not been able to find any filaments or algae in the tissues, although the
choanosome is filled with a granular substance.

A small species of crab, Porcellang sp., and several small polychaete
worms were found in the cavity of one of the branches of the sponge.

Tt is probable that Psaminocleme Marshall, which is not a well-defined
genus, will ulfimately prove to be a Hircinia. P. ramosum and P,
vosmaert ate so like the Ceylon specimens of Hiureinia ramodigitaia describ-
ed here in external and internal features that they may also prove to
be identical with the latter, or, at hest, varieties of it. The arrange-
ment of the dermal debris in a polygonal reticulation seems to be the
only distinctive character of the presens species, and this is hardly such
an important character as to distinguish it from Hireinia variabilis
(Hchulze), of which it may prove to be only a variety. .

Localities.—Pamban, Gulf of Manaar (5 fathoms), (5. M, No, 691);
Trincomalee, Ceylon (3 fathoms), (8. M. No. 267).

Hircinia cactiformis, sp. nov,
(Plate III, fig. 8.)
A small cake-like specimen 065 mm. long, 35-45 mm. broad, and 30

mm. high with a aumber of cactiform processes on its upper surface
does not mateh with any known species of Hércinte. The sponge was
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apparently found on a bostom of shell and coral debris or sand judging
from the number of caleareous and flinty particles attached to the wnder
surface of the sponge. The ventral surface is more or less convex and
bears elongate canalicular excavations in the sponge substance inhabited
by Polychaete worms. Two small Pelecypods are also found in a pit-
like excavation on the sides near the base. The dorsal surface is more
or less plane and has on or about the centre a stout, cylindrical, pillar-
like slanting process 20 mn1. long and 15 mm. in dameter, and a number
ol short cactiform! or aculeate processes, 3-15 mm, long and 1-4 mm.
in diameter, alse projecting at an angle to the dorsal surface. The
rest of the sponge swiace is granular. There are no defivite pores, but
two small oscula 1-0-1-65 mm. in diwmeter are present, one at one end
of the sponge near the base and the other on the summit of the pillar-
like processes hidden among the cactiform conules, The sponge is

Texr.r1e. 20.—S8keletal fibres of Hircinie cactiformis, ap. nov. a. Digitate process of
the surface with terminsl conules; b, Surface conule of sponge
with a core of radiating spicules; c. Vertical seetion of sponge near
surface with ascending fibres cored with broken spieules,

soft, flabby, and eompressible. The dermal membrane is transparent,
and the fibres of the skeleton can bhe easily seen through it, more parti-

! The cactiform processes are not unlike the stems of certain Nerophytes of the
aturel order Euphorbinceae.
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cularly on the cactiform processes. The skeleton consists of diaphanous,
frequently hranching and anastomosing spongin fibres, cored completely
or partially by sponge spicules. The fibres are very irregular in outline
and vary in dismeter from (+:06 mm. to 0-20 mm.  They end in the conules
on the processes. The dermal membrane is supported by short hroken
sponge spicules which are usually disposed along the axes of the pro-
cesses. The long filaments with bunibous terminations believed to be
characteristic of the genus oceur in great abundance in hetween the
skeletal fibres. In some places they lie side by side so closely as to
form a mat-like structure.

The species is to be distingnished from previously described species
of Hircinie chiefly by the external form of the sponge and the pale,
transparent dermal membrane investing the entire sponge.

Locality.—Pamban, Gulf of Manaar {5 fathoms), (3. M. No. 677).

Hiveinia pellita, sp. nov.
(Plate XITI, fig. 9.)

Sponge clathrous; firm but contpressible, consisting of anastomos-
ing bands of a network of spongin fibres ; primary and secondary fibres
not easily distingnishable in the interior bands, hut near the surface
they are quite distinet, The primary fibves are generally knotted and

Texr-mig. 30.—Vertical section through surface of Hireinia pellits, sp. nov. showing
the primary and secondary skelcial fibres and the conules. w266,

angulated in places owing to the irvegular disposition of the enclogedl

fragments of spicules which offen project outside the fibre. Some
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distance below the surface they branch out fan-wise supporting a group
of minute surface conules, The entire sponge surface is covered by a
transparent pale white membrane which shows out conspicuously in
between the bands of spongin fibres and conforms to the polygonal
pattern of the surface meshes by being raised as ridges connecting the
conules. On the under surface of the sponge the membrane is so trans-
parent and smooth that the surface meshes of fibres are clearly visible
througl 16, Oscula are present on the margin of the sponge, and minufe
pores in between the conules. The dermal membrane is supported by
scattered broken spicules of sponges and by other foreign matter which
may, in places, be arranged in areticular pattern. The characleristic
anastomosis of the secondary with the primary fibres may be seen clearly
near the surface, and mere particularly below the snrface conules. The
deeper secondary fibres are conspicuously laminated with the central
pith only a third of the diameter of the entire fibre, Peripheral fibres
are pale in colour while the deeper ones are yellowish. The large hranch-
ing cavities which interéommunicate in the interior of the sponge, the
finger-shaped processes, and the investing dermal membrane give the
sponge its resemblance to a glove,

The sponge was, probably, taken on a substratum of coral or shell
debris fragments of which are sticking to what is presumably the basal

-TExT-F18. 31.-—Enlarged view of the skeletal fibres of Hireinia pellite, sp. nov, near the
surtace showing the transperent outer membrane and the strug-
tureless fibrous tissue. % 49:3,
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part of the sponge. The holotype is roughly pentagonal in shape, 114
mm, in diameter and 30 mm, thick, On the periphery of the sponge
there are stout digitiform processes, 10-45 mm, high and 15-25 mm.
in diameter, on the extremity of which are one or more oscula 4-5 mm,
in diameter. Oscula are also present on other parts of the sponge, one of
which on the upper surface 10 mm. in diameter appears to be the central
or main osculum (see centre of fig. 9 in plate XIII}. Thesmall conules,
1-2 mm. high, are generally present on the upper surface and periphery
of the sponge, and are supported by the terminal branches of the primary
fibres, The bands of sponge fibres are 3-5 mm. thick, with the primary
fibres 0-04-0:16 mm. and the secondary fibres 0-04-0-12 mm. in diameter,
and the meshes of the reticulating fibres 0-10-0:15 mm. in diameter. No
filaments are present in the choanosome, but their place seems o have
been taken by a structureless fibrous tissue which is found all over the
interior of the sponge and below the dermal membrane.

In the form of its skeleton the species closely resembles Poléiaetl’s
Cacospongia drregularis and Hippospongia anomale both of which are
probably Hircinia, but in the glove-shaped external form and in the
occurrence of a transparent dermal membrane which reveals the clathrous
internal structure of the sponge, the present species seems to differ from
all other Hircinia hitherto described.,

Locality.—Trincomalee, Ceylon (3-10 fathoms), (8. M. No. 6562},

Dysidea fragilis (Montagu).

1905, Spongelia fragilis var, ramosa, Dendy, op. cit., p. 208.
1934, Dysiden fragilis, Burton, op. eit., p. 583, pl. ii.
1837, Dysidea fragilis, Burton, op. ¢it,, p. 41.

Of the three specimens in the collection belonging to the present
species, 8. M. No. 270 from Trincomalee is a colony of dried sponge which
has been reduced to powder owing to its extreme fragility. A few
digitiform fragments which somewhat resemble a specimen from the
British coast figured by Burton (1934, pl. i, fig. 8) are, however, still
intact. The lumen of the skeletal fibres are so crammed with sand
grains, Foraminiferan remains, and sponge spicules that their outlines
are hardly discernible. The inclusions of the fibres proiect into the
meshes which are often covered by a very thin membrane with whitish
granular markings,

The other two specimens from Pamban are preserved in spirit. 3,
M. No. 685-B is « flat sheet-like sponge attached by a broad hase from
which & few short processes arise. The whole sponge surface is studded
with small conules supported by the distal terminations of the primary
fibves. Particles of a darkish colowr and grains of sand are found stick-
ing to the sponge. The specimen is flabby, compressible, and of a pale
dirty brown or grey colour. 8. M. No. 675-C is of a firmer texture and a
more decidedly pale dirty brown colour. Large chanrels or conduits
passing through the interior of the sponge give it a cavernous appear-
ance. The soft structureless membrane between the conules on the
surface and near the channels bears small or large apertures leading
into the cavernous interior. The congles are less conspicuous and the
black particles less numerous than in &, M, No, 685-B,
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Toealities.—Trincomalee, Ceylon (1-5 fathoms), (8. M. No. 270} ;
Pamban, Gulf of Manaar (1-5 fathoms), (3. M. Nos. 685-B and 675-C),

Dysidea herbacea (Keller).
(Plate XIII, fig. 10.)
1889, Spongelin herbacen, Keller, Zeil, Wiss, Zeol. XLVIII, p. 336, pl. xx, fig. 1.
1902, Spongelio digitata, Sollas, L. B, 4, Proe. Zool, Soc. Londow, p. 220, pl,
xiv, fig, 4, pl. xv, fig. 2,
1934, Dysidea herbacea, Burton, op. cil., p. 593
Three specimens in the present collection agree closely with the figure
of the Malayan specimen on which Sollas hased Ler description of
Spongeliv  digitata.  They  cover small masses of caleareous
nodules in the form of flabby sheets of pale tissue with lasellate or
digitate projecting processes, 20X 10% 2 millimetres, with a serles of
low surface tubercles arranged in some parbs in reguiar rows. The
primary spicular fibres seem to terminate under these tubercles. The
skeleton consiste of an irregular anastomosis of pale or transparent
spongin fibres the presence of which is indicated by the few hroken
sponge spicules, sand, and other foreign Dodies which core the fibres.
The relatively thick dermal membrane is supported by similarly cored
branching surface fibres. Oscula few, elongate-ovate, and found in
between the digitate processes, Most of the rounded openings present
on the surface of the sponge are the mouths of small vermetid tubes of
which there are several sticking to the caleareous nadules. The sponge
is filled almost entirely with the filaments of an algal packed together
to form in places continuous sheets of tissue.
Locality.—Triacomalee, Ceylon (8 fathoms), (8. M. No. 657-A).

Luffariospongia clathrata (Carter).

1881, Hireinia clathrate, Carter, Ann, Mag, Nat. Hist. (3) VII, p. 3606.

1005, Hippespongie clathrate, Dendy, op. cit., p- 215, pl, wiv, fig. 2.

1937, Luffariospongla cluthrala, Burton, op. ¢il., p. +1.
8§, M. No. 681-A, preserved in aleohol and of a deep brown colour,
seems to agree with the descriptions of the Indian and Ceylonese speci-
mens given by Carter and Dendy, more especially the latter. It 18
55 mm. high and 88 mm. in maximum dinmeter, The sponge was
presumably attached by a short stout stalk 8 mm. high and 15 mm. in
diameter. It has five digitate processes 25-40 mm, long and 15-20
mm. in diameter. The hollow of the stall is cored by a mass of firmly
agglutinated large sand grains which seems to support the stalk. A
dead- gastropod shell is enclosed by the growing sponge hetiween two of
the processes. The rough appearance of the upper surface of the sponge
is due to small aggregations of sand grains present here and there. The
large oscular openings are confined to the under surface of the sponge
although a few of them are found in the centre of the upper surface as
well. The ectosomal fympanic membranes have been torn off from
their position ap many points, but traces of them can be seen at the
entrace to the openings. The yellowish surface fibres ure relatively thin

s been identified as Phormiditun spongeliae (Schulze) Goment by Prof.
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while the yellowish brown deeper fibres are stout., The primary fibres
are (+06-0-08 mm., and the secondary fibres 0-04-0-06 mm, in Hameter.
A few fibres which oceasiorally dichotomously branch and run parallel
in ascending to the surface contain inclasions of sand grains and broken
sponge spicules while the intermediate fibres are without them.,
Locality,—Pamban, Gulf of Manaar (3 fathoms), (5. M, No, 681-A).
The synonymy of the species given by Burton in the reference citad
is somewhat confusing. In his Repott on the Great Barrior Reet Sponges
(1934) he mentions Hireinia clathrte Carter (i881) and H. clathrala
Dendy (1889) under the synonymy of Carterispongin clathrata (Carter), but
in the present refercnce (1937) ander L. clathrata he omits Clavierispongia
clathrate without comment. [t seems doubsful if Luffaricspongia can
stand  well-differentiated from Spongie. The dichofomons branching
fibres which run more or less pazallel for some distance below the peri-
phery of the sponge seems to point to its probable relationship to Poly-

fibrospongia Bowerbank shrough forms like the present speecies fof. de

Laubenfels (1986, Papers from Tortugas Laboratory XXX, p. 14), and
Kirkpatricle {1900, Ann. Mag, Nat. Hist. (7) VI, p. 358, pl. xv, fig. 2)]

Aplysinepsis reticulata Hentschel,
(Plate XI1I, figs. 11 and 12.)
1918, Aplysinopsis reticulutn, Hentschel, Abhandl. Senciend. Naturf. Qesellsch,
XXXV, p 437, pl xv, fip. 1; Pl xvi, fig. 9,
1937, Aplysinapsis reticulate, Burton, op, ¢it,, p. 42,

Three specimens in the present collection helong to this species.
One of the two from Pambean is in a greatly macerated condition, hut
its characteristic skeleton seems to leave no room for doubt.

5. M. No. 662 from Trincomalee is a roughly conical fragment 59
mm, high, 54 mm, broad, and 29 mm. thick with an arched base by
which it was apparently attached to a fragment of a coral mass, A few
fragments of calcareous algae are still attached to the hottom of a small
cavity on the sides above the arched hase of the sponge. The colour
of the sponge in aleohol is cofiee or chocolate brown. The surface of
the sponge hears o ceilular appearance owing to the formation of poly-
gonal facets by the anastomosis of the surface fikves. The vertical
fibres at the junctions of anastomosis project above the surface of the
sponge, and may be simple or branched. The meshes between the fibres
are covered by a thin but tough membrane which sometimes bears what
may represent small rounded pores, Oscula 3-5 mm. in diameter and -
s many millimeters deep with a few smaller oscula at the bottom of the
pits are present on hoth sides of the spenge.  The surface fibres are
vellowish brown in colour, and the texture of the sponge is firm though
very slightly compressible. The primary ascending fibzes are 010-
0-20 mm. in diameter while the secondary fibres are 0-04-0-14 mm. in
diameter. The central pith of the fibres varies in diameter accordingly
from 0:06 to 010 mm. The foreign sponge spicules of the primary
fibres do not quite 1] the central core. The surface membrane is struc-
tureless, firm, and has a few scattered supporting foreign sponge spicules.

The choanosome of the deeper parts of the sponge has, however, a minute
cellular structure,

G
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9. M. No. 673 from Pamban is somewhat similar to the specimen
described above, but has a more definite triangular outline with two
tall chimney-like outgrowths from one side. The sponge was presumab-
Iy attached to the overhanging ledge of a sea-grotto as the concave
surface of attachment on one side indicates. This surface bears trases
of caleareous nodules, dead bivalves, and sand grains, The side which
mey have been facing the interior of the grotto and is probably the older
part of the sponge is of a greyish brown colour, while the side which
hears the outgrowths and was probably facing away from the grotto is
of a chocolate brown colowz. The cellular markings on the surface are
prominent and the ascending fibres are only rarely produced above the
surface of the sponge. The specimen is 85 mm, high and 83 mm. hroad
at base, with the chimney-like outgrowths 64 mm. high and 40 mm,
broad at base. There is a long closed conduit 10 mm. in diamster run-
ning along the base of the inner chimney-like outgrowth whick opens on
hoth sides. The ascending fibres in the conduit end in small knobs,
and the fact that the cellular structure and the trellis-like membrane
are present in this conduit also indicates that the sponge yavface in the
conduit was external and has since heen covered by the growing sponge,
A few well-defined small ronnded pores are also present in the treltis-
like surface membrane. There is no oscwlum unless an elongate deep
pit at the hase of attachment of the sponge with smaller opsnings ab its
bottom represents i6. The fibres are of the same dimensions as in 8, M.
No. 662, but have a dark granular pigment which cores or completely
fills up the secondary and nearly all the ascending primary fibres obaeur-
ing the sponge spicules and other foreign bodies. The fibres form an
irregular reticulation.

S M. No. 678 from Pamban consists of two macerated fragments,
one cake-like and roughly pentagonal, 80 mwm, high and nearly as broad,
and the other roughly pyramidal 68 mm. broad at base, 48 mm. thick,
and 43 mm. high. The dermal membrane is more or less completely
macerated so that the stout primary ascending fibres and the sacondary
anastomosing fibres appear like the stumps and branches of trees in a
deciduous forest. The texture of the sponge is firm and incompressible.
The colour of the sponge is golden brown with the anastomosis of soeond-
ary fibres in some parts of the sponge pale yellow or more or less bleach-
ed in appearance. Fragments of calcareous nodules and barnacle shells
are found deeply imbedded in the sponge. The primary agcending
fibres are 0-20-0-30 mm. in diameter with a core (0-06-0-10 mm. in
diameter) of loosely packed sponge spicules. The secondary fibres are
0-02-0-16 mm. in diameter and form an irregular reticnlation.

Localities.—Trincomalee, Ceylon (8-10 fathoms), (5. M. No. 662);
Pamban, Gulf of Manaar (3-6 fathoms), (8. M. Nes. 673 and G78).

Spongienella tubulosa Burton.
(Plate XTII, fig. 13.)
1037, Spongienella tubulosa, Burten, op. cits, P 42,

To this species T refer with some doubt a brown-colonred, completely
macerated, aleohol-preserved specimen, 32 mm. high, 44 mm. broad.
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It has a number of short stout digitate processes 8-14 mm. high, 10-15
mm. broad, each terminating in a circular osculum 3-5 mm, in diameter,
The specimen was apparently attached to the convex side of a bivalve
shell or to a piece of coral, and its base is consequently concave. With
the dermal membrane ahsent, the surface of the sponge is rough to the
touch owing to the projecting end-fibres of the surface reticulation.
The texture is compressible and resilient. The skeleton is a more or
less regular reticulum of anastomosing fibres enclosing wsually qguad-
rangular or triangular, and often polygonal meshes between them. The
fibres are golden yvellow in colour and vary in diameter from 002 to
(+16 mm, with the pith in the stouter fibres 0-06-0-08 mm. in diameter.
The fibres and pith resemble those of Megalopasios pulvillus Dendy
(1908, pl. xv, fig. 3).

Sub-order DENDROCERATIDA,

Hexadella purpurea Burton.

1900, Psammmopemma purpurenm, Kivkpatrick, dwn. Mag. Nat. Hist. {7)
VI, p. 358,
1037, Hexadelle purpurea, Burton, op. cff., . 434
T refer to the present species a small friangular flabellate mass 8
mu. thick, with equal sides 28-30 mm. long. 1t is soft, compressible,
fleshy and smooth, and is attached to some calcareous debris by one of
its corners. Small particles of the debris are also found imbedded in
the substance of the sponge. A small Dremiid crab®, Polyonyz hender-
sons SBouthwell, is found lodged in a cavify excavated by its aetivity
on the under surface of the sponge. IKElongate or oval openings by which
the crab seems to he in communication with the outside world are present
on the surface of the sponge. Apart from these openingsthere do not
seem to be any oscula proper. A few minute pores less than a milli-
meter in diameter may be seen I groups of two or more in a few places
on the surface. A few mamillate processes projecting from the surface
may also be observed on the sponge,
Locality —Trincomales, Ceylon (8 fathoms), (8. M, No. 606-B).
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EXPLANAYION OF PLATE XIL
Indian and Ceylonese Tetraxonid Sponges.

Callyspongia cellaria, sp. nov.

Fra. 1. Sude view of a pisee growing on dend shell. > &

Tia. 2. View of cut surface of uncther piece of sponge, 3.

Fie. 3. View of upper surface of a small sponge,  x 3.

Fra. 4. View of cut surface of the same sponge. 2.

Tie. 5. View of cut surface of a cylindrical piece of sponge at its base.

Tie. 6. View of cut surface of the same at its extremity. x2.
e, 7. A club-shaped piece of sponge viewed from o side. X2,
Callyspongia cellaria var, fusca, nov.
Fies. 8 and 9. Side view of two specimens showing rounded oscula
1
%t
Callyspongia pambanensis, sp. nov.

Fre. 10. A Iamellar form of the sponge viewed from the surface. X 2.

o

Fic. 11. View of cub swface of another piece of the sponge. X3,
F1a. 12, A cylindrical form of the sponge viewed from the side. X

Callvspongia shtusispicshifera (Dendy).

Fia. 13. A much-branched dried specimen viewed from the side. >}

Callpspongie diffusa (Ridler).

Tic. 14. A macerated drvied specimen viewed from above. X,

Stelletta bocki, s5p. nov,
Fa. 1

o

. Ventral view of the Holotype. The specimen has been cut
into two in the centre. X3
Ceeanapia arsnose, sp. nov.

Fra. 15, View of convex outer surface of the> Holotype. xI

Fras. 17 and 18. Interior view of the two pieces -7 the sponge »suiting
from a median longitudinal cut showin © the srud-hned
gentral eavity., 2

Mycale trincomalisnsis, sp. 7 V.

.19, Surface view of the Holotype preserv Uin aleohe. X%
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EXPLANATION OF PLATE XTII.

Indian and Covlonese Keratose Sponges.

Spongia officinalis Linn.

Fie. 1. A lamellar form of the sponge viewed from the surface. x 3.
Frc. 2. A closer view of the surface sponge fibres, ¢ 4-6.
Spongia officinalis var. fenestrata, nov.
Fra. 3. Viewed from a side. x .
Fra. 4. A closer view of the dermal fibres of the sponge. X 4-6.
Spengia officinalis var. bibulus, nov.
Fie. 5. Holotype viewed from its surface, 2.
Fra. 6. A fragment of the sponge viewed from the side. x 3.
Hircinia vamodigitata Burton.
Fie. 7. A portion of the colony viewed from the side, % 43
Hircinia cactiformis, sp. nov.
Fre. 8. Holotype viewed from the side. x 3.

Hircinia pellita, sp. nov.

Fie. 9. Hclotype viewed from its surface. 4.3,

Dysidea herbacea (Ilotle.),

Lo 10. Two pieces of the sponge growing contiguously n piece of
dead coral,  x 3.

Aplysinspeis reticulata Hentschir.

Fre. 11, A massive specimen viewed from the side 2

Fre. 17 A closer view of the dermal fibres of the s ONe. X 4G,
10

Spongicnella tubulesa Bu-*on.

Fig

bk

all calony of hulbovs tubes of a mace.ata™ ol pre-
~ved in alecohol viewed from above. K .
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