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RPONGES. 

By N. ANNANDALE. 

The sponges of the Chilka Lake, though few in number of species, are of great 
biological interest, not merely because they consist of both freshwater and- marine 
forms growing together in an intimate manner, but also because at least one of the 

-la tter has become modified in accordance wi th condi tions of life more proper to an 
inland lake than to any part of the sea, while the true freshwater sponge Spongilla 
alba has developed peculiarities that are correlated with conditions only to be des
cribed as marine. The following is a list of the'species obtained in the course of our 
survey. All are siliceous sponges ,belongi~g to the order Tetraxonida. 

MONAXONELLIDA. 

Fam. SPONGILLIDAE. Fam. SUBERITIDAE. 

SpongiUa alba, Carter. 
Spongilla nana, sp. nov. 

Suberites sericeus) Thiele, 
Laxos'l-tberites aqua e-dulci oris , 

Atipandale. Fam. CLIONIDAE. 

Cliona vastifica, Hancock. Laxosuberites lacustris, sp. nov. 

TETRAXONELLIDA. 

Fam. TETILLIDAE. 

Tetilta dactyloidea (Carter) var. lingua, nov. 

With the exception of SpongiUa nana, 'these seven sponges are common either 
throughout or in parts of the lake. Spongilta alba, being apparently unable to live 
in water that is distinctly brackish or salt at all seasons of the year, is found only in 
the outer channel and in the northern part of the main area of the lake itself, but 
flourishes in a pool of fresh water on an island in the southern part. SpongiUa nana 
was found, on one occasion only, in the northern part of the same area; it is possibly 
no more than a modified form of the other species. The boring sponge Cliona vasti
fica is abundant in oyster-shells in the outer channel and also occurs in those of Pur
pura in Rambha Bay and the neighbourhood. S'uberites sericeus and Laxosuberites 
aquae-dulcior~s grow all pver the lake, while L. lacustris has been found only in rocky 
localities in the main area, and the TetiUa in sandy parts of the outer channel. 

We know at present, as I have recently pointed out elsewhere, very little about 
the littoral sponges of the Bay of Bengal, and the biological conditions that prevail 

1 Rec. Ind. Mus. X, p. 194 (1914). 
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on the coast north of Palk Straits differ greatly from thos: occurrin?, in the Gulf of 

M hence several large collections have been descrtbed. It IS 'not surprising, 
anaar, w ..' 'b' f h · 

therefore, that the Chilka sponges cast httle hght on the. dlstrl utl0n 0 t e. Indian 
sponge-fa l:1na as a whole. Of the t~o Spongillidae one 1~ ap~arently endemlc in t~~ 
lake \vhile the other has been found In Egypt as well as In dIfferent part~ of Ind~a. 
The'species belonging to marine families also are for th~ most ~~rt eithe~. en.demic or 
of wide distribution. To the latter category belong Cl~ona vast~fica, whtch IS cosmo
politan, and Suberites sericeu,s, an Indo-Pacifi? species. original1! describe~ from 
Japan and not as yet found in any intermediate locahty. Tet~Ua dactylo~deq.:., of 
which the variety lingua is apparently endemic, is known froln the Arabian Sea and 
from the ~ergui Archipelago on the east side of the Bay of Bengal. Both species of 
Laxosuberites, so .far as their distribution is at present known, are confined to lagoons 
on the east coast of India and it is not improbable that L. lacustr·is.may,have been 
evolved from L. aquae-dulcioris in the Chilka take. 

The m~in interest ~f these sponges is, as I have already indicated, of a stri~tly 

bjological nature. Attention may be drawn in the first place to the remarkable varia
tions exhibited by.most of the species and to the fact that these can be definitely 
correlated with differences in environment. It is evident that all the' species in 'the 
list are able to withstand, by one means or another, great changes of salinity: The· 

, . 
peculiar modification of the simple gemmule characteristic of the Suberitidae whereby 
Laxosuberites lacustris has fitted itself.to survive periodical desiccation (p. 50) is a note
worthy instance of adaptation to environment-a series of phenomena also illustr~ted 
to a degree hardly less striking by the maJ;1ner in which the skeleton of SpongiUa 
alba is modified to withstand the violence of the waves in exposed positions in the 
lake (p. 28). 

The only sponge not.included in the Chilka fauna with which I am acquainted 
from other Indian lagoons or estuaries is a minute representative of the order 
Myxospongida found in October, 1913 on oyster-shells in the backwater at Ennur a 
few miles north of Madras. It accompanied /.,axosuberites aquae-dulcioris, to young 
examples of which it bore so close a resemblance in the field that I failed to distitl
guish the two species. Specimens were therefore preserved without any special care 
and are so shrivelled and distorted that I can only say in reference to them that they 
see~ to represent an undescribed genus. I failed to find this sponge again at En
nur In January, 1915. 

The table on the opposite page shows at a glance the distribution, in the Chilka 
Lake a.nd elsewhere, of the different species. The nal1).es of those that ar~ apparently 
endemIc are marked with a star. . 

F~r particulars as to the biological conditions that prevail in different parts of 
th~ Chllka Lake at different seasons reference may be made to the Introduction to 
thIS volume Th 'fi " f . . .' e speci C gravItIes 0 water quoted in the paper are not readings 
obtal11ed m the field but have been corrected to a standard temperature of ISoC. 
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GEOGRAPHICAL LIST OF SPECIES. 

m.a. = main area: o.ch. = outer channel: sp. gr. = specific gravity of water. 

~======================~~-~-==~~----~--=-~~=--=-=--~--==================~--

CHILKA LAKE. 

FURTHgR DISTRIBUTION. sp. gr. 

m.a. I o.ch. 

-----------------

MONAXONELLIDA. 

SPONGILLIDAE. 
Spongilla alba x X India; Egypt (fresh and brack-

ish water) I ooo-ro065 
Spongilla nana* 

CLIONIDAE. 
Cliona vastifica 

SUBERITIDAE. 
Suberites sericel1s 
Laxosuberites aq ua e-dulcioris 
Laxosuberites lacustris* · 

TETRAXONEI~LIDA. 

TETILLIDAE. 

x 

x 

x 
X 
X 

X Cosmopolitan (marine) 

X , J ap~n (marine) 
X Madras (brackish water) 

Tetilla dactyloidea var. lingua*_I_~ _____ x _ Typical form in Arabian Sea 
and off Mergui (marine) 

I 

Suborder SIGMATOMON AXONELLIDA. 

Family SPONGILLIDAE. 

Genus SPONGILLA, Lamarck. 

Subgenus Euspongilla, Vejdovsky. 

Spongilla alba, Carter. 

(Plate iii; plate iv, figs. 1,2; plate v, fig. I.) 

ca. ro06 

j:'OOO-I ·0265 

1'000-1'0145 
rOOO-ol'0265 
1 '000-1'0150 

1'000 

1849. 
1 849. 
1863. 
1863. 
1881. 

I 

Spongilla alba, Carter, J Bomb. Asiat., Soc. III, p. 32 , pI. i, fig. 4· 

1895. 
1899. 
1906°. 

" "id., Ann. Mag. Na~. Hist. (2) IV, p. 83, pI. iii, fig 4. 
" "Bowerbank, Proc. Zool. Soc., p. 463, pI. xxxviii, fig. -I5. 
" cerebellata, id., ibid., p. 465, pl. xxxviii, fig. 16; 

alba var. cerebellata, and Carter, Ann. Mag. Nat. Hist. (5) VII, 
" p.83· 

cerebellata, Weltner, Arch. Naturg. LXI (i), p. 117· 
alba, Petr, Rozp. Ceske Ak. Praze II, pI. i, figs. 3-6. 
lacustris var. bengalensis, Annandale, !ourn. Asiat. Soc. Bengal, 

" 
" 
" 

P·56. 

" 
cerebellata, Kirkpatrick, Ann. Zt/ag. Nat. H~st. ,(7) XX, p. 523. 

, , alba, Annandale, Rec. Ind. Mus. I, p. 388, pI. xiv, fig. 2. 



Ai emoirs 0/ the Indian Museum. [VOL .. V, 

1907. Spongilla alba var. marina, id., ~bid., p. 389. .. 
travancorica, id., op. ctt., III, p. 101, pI. xu, fig. I. 

19°9· " 1 . A d I F B . alba var. cerebellata and var. benga ensts, nnan a e. aun. ftt. 
1911 . 

1911 

1913 

Ind., Freshw. Sponges, etc., pp. 76, 77, fig. 8b (p. 71 ), pI. i, 

figs. 1-3· 
travancorica id., ibid., p. 81, fig. II. 

" lacustris va;. cerebellata, Susswassersch wanllne in W iss. E rgebn. 
" Deutsch Zentrala/rika-Exped. 1907-1 908 , Zool. II, p. 475· 

The'characters usually employed in distinguishing the species of Spongilla com
pletely break down in separating S. alba from S. lacttstris. Nevertheless, I believe 

thelTI to be distinct, for the following reason s :-
I Even when S. alba is growing side by side with green forms of S. lacustris, as 

is sonletitnes the case, its cells never contain chlorophyl.corpuscles (cells of the alga 

C hlorella). 
2. In the living sponge, even when it is fully expanded and in full activity, 

the oscula are not protected by conical derrnal collars, but can be partly or com
pletely closed by horizontal or oblique membranous diaphragms, as in S. (Eunapius) 
carteri. 

3. The oscula are not surrounded by radiating exhalent canals of small width 
and running ilumediately below the derlnal nlelnbrane; single canals similarly 
situated but of much greater size often open into thelu after running along the 
surface for a considerable distance. 

4. The main exhalent canals in the interior of the sponge are of much greater 
calibrethaninS.lacu~r~. 

5. There is' a much thicker horny membrane at the base of the sponge. 

6. There is often a subsidiary skeleton in S. alba, consisting of single macroscleres 
fastened together to form a dense irregular network by a secretion of chitinoid sub
stance. 

The fact that these characters are for the most part difficult or impossible to 
recognize in ordinary preserved specimens does not invalidate them from a theoreti
cal point of view, although it renders them inconvenient to the systematist. 

There are other distinguishing characters that can usually be applied to indivi
dual specimens even when these are not in particularly good condition, but they are 
not constant and both species are of extreme variability in accordance with environ
ment, locality and individual idiosyncracy. The most notable of the usually differ
en tial characters exists in the structure of the skeleton. 

In the typical form of S. lacustris (i.e. the forn1 usually found in normal cir
cumstances in Northern Europe) the radiating or vertical spicule-fibres are compact 
though slender, and often run for some distance without branching. The spicules 
of which they are maiuly formed are cemented together by a secretion of horny 
substance, which does not, however, for111 a sheath on the surface of the hbre. 
~rhese fibres are joined together, often at considerable intervals, by 1110re slender 
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transverse ones or even by single spicules: at places there IS also an irregular 
network of single spicules or very fine fibres. A t all points at which spicules of the 
skeleton meet one another at an angle there is a more profuse secretion of horny sub
tance, which there forms a kind of veil l often produced for some little' distance along 
the surface of individual spicules. . 

In the typical form of S. alba (i.e. the form represented by the type specimen, 
which is from fresh water on the island of Bombay) the structure of the skeleton 
is essentially the same, hut the radiating fibres branch and anastomose more' freely 
and the transverse ones are more numerous, so that a closer and harder network is 
formed. Moreover, the subsidiaty skeleton of single spicules to which I have alluded 
already is characteristic, in its full development, of the harder phases of this species, 
although but slight traces of it ca~ be detected in the more fragile forms thereof. 

FIG. I.-Spongilla alba, Carter. 
Vertical section of a moderately hard sponge from Pigeon Id. ill the Chilka Lake, )( 30 • 

If a long series of specimens from different localities be examined it will be found that 
some of them agree in ·skeletal structure almost precisely with the typical S. lacu$tris. 
In the Chilka Lake and its immediate vicinity we obtained specimens not only pro
viding a complete transit'ion, but even going further in some cases than the typical 
S. lacustris in the direction of simplicity of skeleton, and, in. other cases., than the 
typical S. alba in that of complexity. In simple forms the secretion of horny 
matter is much redu.ced and it does not produce veil-like films at the nodes of the 
skeleton (see pI. iv, figs. I, 2, and pI. v, fig. I) .. 

Neither the spicules nor the gemmules afford any constant differential character. 
The macroscleres are simple, sharply ,pointed, smooth amphioxi, very variable, in size 

I Apparently this veil is never deposited in distinct concentric layers as in Lubomi,;skia, ct. Annan

dale, Rec. Ind. Mus. X, p .. 144~ pI. ix, fig. Ia (1914). 
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and proportions in the case of both species, but not essentiall~ d.i~erent £ro.m those 
of many other sponges. The free micro.scleres, alth?ugh also variable, are ~dentical 
or practically identical in the two spec~es. T~e mlcroscleres of the ge~rnu1e I~ all 
forlDS of S. alba with which I am acquaInted dIffer from those 9£ the typIcal forlij. of 
s. lacustris in beiD:g relatively more slender and in never having a very strong c~va
ture but both these features are found in SOlne forms of S. lacustris also, e.g: in the , 
common Indian varieties reticulata and prol1/erens. I ~'he number of free microsc1eres 
present is extremely variable. Sometimes they are practically absellt fJ"om the 
choanosome. Th~ spicules of a specimen of lnoderate hardness are figured l on p~ 3. 

The number of spi~ules present in and on the pneumatic coat of the geipmule 
-in sOlne forms of S. lacustris both spicules and coa tare .practically allsent-.. is 
extremely variable; their precise arrangement is correlated with their nuniber and 
with the thickness of the coat J another variable character. 

In the synonymy, given above I have included the nanles of four varieties (the 
typical fo!m, vars. cerebellata, marina and bengalensis) and of ~ "species" (S. travan
corica) that I fortnerly regarded as distinct. Although" typical" (i.e. extreme) 
specimens of these can be readily distinguisheq, so many intermediate sponges occur 
that any attempt to distinguish them. consistently is vexatious and unprofitable. 
The form travancorica is perhaps more strongly differentiated than the others, but 
the original description of it was founded on a single degenerate specimen and many 
of those .from the Chilka Lake approach it closely. 

Among the latter· are included the types of the var. marina: also many sponges 
that are even further removed from the typical S. lacustris than is' the type 
of S. alba, as well as others clearly referable to the typical form of the latter, to 
bengalensis or, identical, except in the features noted above, with· some forms of 
S.lacustris. Others, again, are much harder than' the forms of either species hitherto 
described. The spiCUles and skeleton of an average specimen are figured in figs. I 

and 2, pp. 27, 30. 
Variation in the structure of the skeleton is definitely correlated, in sponges 

from the lake, with environment. Generally speaking, those that grow on. rocks 
exposed to the violence of waves in open water are hard, their skeleton-fibres being 
thick, branching and anastomosing freely and containing much horny matter, while 
the subsidiary skeleton is well developed; those that grow among loose :filamentous 
algae have remarkably slender fibres forming a very open network and' containing 
very little horny matter (cotnpare figs. I, Ia with fig. 2 on pI. jv). In such sponges 
the subsidiary skeleton is practically absent. 

But intermediate forms occur. The softest specitnens of the species I ~ave. seen 
anywhere were growing among loose weeds in a small pool of pract:ically fresh water 
on Barkuda Id.; sponges from rocks in the same pool were tnuch harder, though not 
as hard as those from similar positions in the lake. ' 

. - --_._- --------

1 The tubular form of foraminal t h .. .. . d h anna ure c aractenstic of S. prol~/e,ens IS not constant an t e 
sponge cannot therefore be regarded any longer as a distinct species. 
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The species may be described as essentially an encrusting sponge, but short 
branches, as a rule distinctly compressed rather than cylindrical, often arise from 
the surface. Sometimes they are so thin as to be almost filamentous, often they are 
short and stout and of irregnlar, triangular or tril<?bed cross-section (pI. v, fig. I). 
In most cases these branches (pI. iii) are mere crusts enclosing fine filaments of algae 
or the stems of water plants, but sometiules it is not possible to detect in them any 
extraneous core. 

In the phase that occurs on rocks in the Chilka Lake the larger waterways 
have a distinctly radial arrangement and the main exhalent channels converge, near 
and on the surface of the parenchyma, to a central primitive osculum. The external 
surface has a reticulate appearanc~ owing to the arrangement of the skeleton and the 
meshes are often distinctly longer in the direction of the exhalent channels than in any 
other. The inhalen t c~annels are vertical in direction and are conspicuous in . the 
dried sponge ·as circular pits extending downwards from the surface. The dermal 
pores are scattered and very minute. They have the unicellular structure character
istic of the family. 

S. alba has ·been found" in fresh water at several widely separ.ated localities in 
India: the island of Bombay, the Western Ghats, Calcutta, and Hyderahad: also 
near Cairo in 1-4ower Egypt; nowhere does it appear to be of common occurrence 
in ordinary ponds and lakes. It is, however, extremely abundant in brackish 
water in t~e Gangetic delta and has been found in ~he same medium' on 'the 
west coast of India in the backwaters of Co chin , 'In the Chilka Lake its distribution 
is somewhat remarkabl~ It occurs on all the rocks of· the northern region, often 
growing luxuriantly and covering ~onsiderable areas, and is found among loose ,algae 
in the outer channel. In sheltered inlets alnong the rocks its gemmules often form a 
SCtlnl on the surface. South of Kalidai Id it is not present in the lake, although 
many rocks apparently suited for its growth are situated round Rambha Bay. It 
does grow, however, in a small pool of practically fresh ,vater on Barkuda Id. Even 
on Kalidai, on the north side-'of which it is common, we did not nnd it on the 
south side. A very careful search at low water on Maludaikuda Id. failed to reveal 
a single specimen, and no gemmules could be detected on the surface of the water. 
The sponge evidently flourishes best at depths of from 2 to 10 feet. We found it 
growing actively and producing larvae in water of a sp. gr. of 1'0065, but it cannot 
exist in water that never becomes fresh or practically fresh; specimens taken in salt 
water in the outer channel were all dead. 

The larvae are of the true Spongillid type and resemble those of S. lacustris in 
their ovoid shape. 

The colour of 5, alba varies greatly but depends on external circumstances. As 
its name indicates, the sponge is, when growing in clean water, of a glistening white 
very ,characteristic in its purity, but if the water it inhabits is muddy, as is usually 
the case, it assumes the hue of the surrounding soil. In the pond or-' Barkuda Id., 
where the earth and rocks contain much iron, it is reddish; in the lake and in the 
creeks and canals of the Gangetic delta it is grey, but this tint is usually concealed 
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by a' dull green flush sometimes so strong as to predo~inate. In these cases 'the 
coloilr is due to nothing inherent in the sponge but either to minute particles of silt in 
its parenchyma cells or to the growth in its substance of green filamentous' algae, 
which belong to several quite distinct groups. In the Chilka 'Lake a chain-forming 
diatom is often responsible for the green tint. 

In its power of engulfing particles of silt without apparent ~ent to itself 
this sponge shows itself peculiarly adapted for existence in muddy water in which 
the solid particles are extremely small, as is the case both in the lake and 'in most 
other places at which it has b~en found. The minuteness of i~s dermal pores'l 
doubtless serves a similar purpose, or at any rate saves it from being overwhelmed 

. . 
: . 

" ( ~ 

, . . 

, 

FIG. 2.--Spongilla alba, Carter. 
Spicules of a normal specimen frolD the Chi11M. Lake, )( 255. 

by the deposition of silt. The green algae that grow in it are parasitic, or at any .. rate 
incidentally destructive.'l 

Where rocks occur S. alba is literally attracted to them, for as the gemmules are 
set free from the sponge by the gradual disintegration of its skeleton. they gravitate 
towards the rocks on the same principle that floating bodies of all kinds are 
attracted one to another or to fixed objects. Their liberation takes place, qwing to 
the decay of the sponge and the disintegration of the skeleton 011 the death of its 
cells, mainly between February and June, but may occur at any time of the yea'r, 

-----~-~ ---

.1 These pores ha ve been actually observed, so far as S. lacustris is co~cerned, only in the var. 
prol't~erens. See Jo~'n. As. Soc. Bengal (n. s.) IX, p. 69, pI. v, fig. I (I9

1
3).. ' 

See Faun. Bnt. Ind.) Freshw. Sponges, etc., :po 49 (191I ). 



Fauna of the Chilka Lake.' Sponges. 31 

and many of them are retained in situ J for the skeleton is rarely destroyed completely 
ere the return of the waters. In the pond on Barkuda Id. only dead sponges 
were found in April; in July the getnmules were beginning to sprout, and in September 
the sponges were i,n full activity, new gemmules .being formed. A mass of sprouting 
gemmules kept in a dish of water on the island in July produced in five days a 
small sponge with a single osculum. It is worthy of note that they did not each 
produce a different "individual ',', hut built, as it were, a single edifice in common. 
The sponge is in full vigour in the lake in November and' continues in this condi
tion unti~ the rocks on which it grows' become d'ry or the water round them g~ows foul 
owing 'to the decay of vegetation. As late as the beginning of . March some extremely' 

FIG. 3.-Spongilla nana, sp. noV. 

Spicules of one of the type-specimens, x 255· 

hard living specimens were obtained on a little rock ou~ in the lake near Patsahanip~r. 
The water was free from decaying weeds and cover~d a consi4erable depth of rock. 
The earliest date at which we saw"sponges of the species in a vigorous condition 
was tl}e end of September; a large specimen was obtained a few days before the end 
of that month on a reed at, Nalbano Id. in I913· The sponges taken i~ March (in 
water of a specific gravity sometimes as high as 1'0065) contained many mat~re 
embryos and young larvae as well as gemmules. The two kinds of reproductive body 
were evidently produced in close proximity. 

The canals of S. alba L often give shelter ·tQ large,. numbers of small animals' of 

1 Faun. Brit. Ind., Freshw. Sponges p. 76 (I9Ir). 
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· ki d but this is not so commonly the case irl the Chilka Lake as in some variOUs n s" · f 
h 1 l't' We found l'U them however at least two species 0 Nematode W,orms ot er oca lies I ' " - , 

(Dor~laimus sp. and Oncholaimus -chilkensis, Stewart 1) as well as Polych~cta of the 
family Neteidae. Molluscs of the ,genus M.0diola are often overwhelmed b~ t~e 
growth of the spop.ge, but we did' not find In sponges f~om the lake the shells of 
Corbula ~ so common in those from the ponds at Port CannIng. 

One of the most striking illustrations of admixture of lnariQ,e and freshwater 
fauna that the lake provides is the occurrence on the same rocks, and often e~en 
i~teI11lingled, of Spongilla alba and a sponge of the marine family Suberitidae 
(La~o,suberites lacustris,' p. 49 postea). When they come in contact I the Spongillid, 
being the more vigorous species of the two,usually overwhelms the other. 

Spongilla nanat sp. nov. 

(Plate iv, fig. 3.) 

The sponge forms spherical or cushion-shaped mas~es that do not exceed and 
indeed rarely reach 5 mm. in diameter. The' colour (in tife as in spirit) is pale 
yellowish or buff. The whole structure is extremely fragile. There is as a rule a 
single osculum and in some specimens a cylindrical central cavity can be detected, 
extending downwards almost to the base of the sponge (pI. iv, fig 3). The sub· 
dermal cavity is ample and the general arrangement of the canals and apertures 
resembles that found in Spongilla alba. There is little or no horny matter at the 
base of the sponge, which is attached lightly to its support. 

The skeleton has a distinctly radial arrangement, but contains very little horny 
ma'tter. The r~dial spicule-fibres are distinct but slender and feebly coherent. They 
can frequently be traced from a point near the centre of the sponge to its' surface; 
where they project as spines. The transverse fibres are, however, imperfectly 
differentiated and in many places represented merely by an irregular network of 
single spicules. No distinct subsidiary skeleton can be detected. 

The spicules in many respects reselnble those of S. alba, but are as a rule more 
attenuated and irregular. The macroscleres in particular are remarkable in the 
latt~r respect. Some are sparsely and minutely spiny, but their irregu~arity of 
outhne, the precise n~ture of which is best indicated by a figure (fig. 3, p. 31 ), is often 
of a more genera.! nature. The spicules of this type are sharply pointed,at b«?th ends 
and as a rule slightly and regularly curved. 

The gemmule-spicules are slender and also exhibit a slight and regular curvature. 
As a. rule they are distinctly mucronate at both extremities but sometimes one 
~nd is blunt. They bear short, straight, sharp spines, which ar~ fairly.numerqus at 
a~d near the extremities and sometimes a little retroverted in this region. the 
mIddle of the shaft is ft b h . . o en are or as only a few lsola ted spIn es. 

------ ~---------

1 Rec.Ind. Mus. X, pp. 245,247 (I9
1
4).. ------------ - '. 

~ See Preston, Ann. Mag. Nat~ Hist. (7) XIX, p. 215 (I90 7) and Annandale, Faun. -B;it. Ind., 
Freshw. Sponges, etc., p. 78 (1911 ). 
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The free microscleres are slender, spindle-shaped, sharply pointed, slightly curved'
amphioxi, covered fairly uniformly with short, straight, blunt spines. They are 
numerous both in the parenchyma and in the dermal membrane. 

The gemmules, though the sponge is never bulky enough to contain many of 
them, are fully fortned and relatively large. They possess a thick pneumatic coat 
including many spicules. The- single foralnen is armed with a horny- cup or short 
tubule. The spicules are for the most part tangential to the inner coat but a large 
number stand upright or nearly upright, giving the surface an irregu\ar appearance 
like that of the gemmules of the form of S. alba that I called travancorica. There are 
also a few horizontal spiCUles on the surface. 

Diameter of gemmule 9.2 7 mm. 
Length of macrosclere (average) 0'192 , , 
Thickness , , , , 0'010 

" Length of gemmule-spicule (average) 0'098 
" Thickness' 

" " 
, , 0'005 , . 

Length of free microscleres (average) 0'0102 
" 

Thickness " 
" " 

0'001 ." 

Type. No. Z.E.V 6455/7 Ind. Mus. 
Locality. In a small bay at the base of Patsahanipur promontory, Chilka 

Lake, Orissa, 26:.i-I4. Salinity. of "Yater approximately 1'006: depth not more than 
2 feet. 

We found this sponge on one . occasion ,only, but then in considerabJ.e numbers. 
The little spheres or cushions were attached to the free st~ms of a ,vater-plant. As 
they were in a .small backwater behind a tock where there was much decaying 
vegetation, I was at -first inclined to regard them merely as abortive or abnor
mal individuals of S. alba which, owing tp unfavourable conditions, had developed 
prematurely. This' vieW' would be supported by, the fact that in general structure 
they reselllble a little sponge from an aquariunl in Calcutta that I regard. as an 
abortive form of S. (Eunapius) cart~ri. L Although, however, the skeleton-spicules of. 
young sponges of S. carteri are often irregu1~r in outl~ne, this feature js by no m.eans 
-strongly marked it?- the abortive sponge.. Both in it and in some fO,rms o~ S. lacustris 
that have been found growing in unfavourable environments the gemmules are poorly 
developed, being not only small but 'devoid or practically devoid of special micros
cleres; this is also the case in large sponges of S. carteri induced by confinement in 
an aquarium to produce gem~ules prematurely_ It is, therefore, an important point 
in considering the status of S. nana that its gemmules are fully developed and 
relatively large: it is clear that the sponge, in the case of the type-specimens, has 
produced the gemmules and not the gemmules the sponge, for their surface shows no 
signs of wear or of having been exposed unprotected to ~he water and many of them 
~ere actually in the course of formation when killed, the <?uter part of their c<?at not 

I Faun. Brit. Ind., F,eshw. Sponges, etc., p. I26, etc., pl. i, fig. 4 (I9II). 
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1 It is mainly this consideration that has induced me to 
being as yet comp ete. 
describe the species as distinct, but no other sponge in the subgenus has skeleton-

spicules of quite the same nature. 

Suborder ASTROMONAXONELI(IDA. 

Family CLIONIDAE, 

Genus CLION At Grant. 

1888. Cliona, Topsent, Arch. Zool. experim. (2) V bis, p. 76. 

1891. " id., ibid., (2) IX, p. 556. 
1915. " Annandale, Rec. Ind. Mus. XI, p. I. 

Elsewhere I have given a key to the Indian species of the genus (1915, p. 5)· 

FIG. 4.-Cliona vastifica, Hancock. 
Spicules of a specinlen from the oyster-beds at Manikpatna. 

Cliona vastifica t Hancock. 

(Plate iv, fig. 7·) 

1900 . Cliona vastifica, Topsent, Arch. Zool. experim. (3) VIII, p. 56, pI. ii, 
figs. 3-9. 

1915. Cliona vastifica, Annandale, Rec. Ind. Mus. XI, p. 8. 

A full description and synonomy of this well-known species will be found in 
Topsent's paper of 1900. I give here (fig. 4) a figure of the spicules of a specimen 
from the outer channel of the Chilka Lake. 

As I have recently pointed out (191 5, p. ~) C. vastifica is the commonest species 
of boring sponge on the coasts of India in quite shallow water; it is cosmopolitan in 
its distribution. In the Bay of Bengal it is very abundant; apparently it does great 
injury to oysters and sitnilar bivalve molluscs both there and in the Persian Gulf. 
In the seas of France it is, according to Topsent, less vigorous than C. celata, Grant; 
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but' this is not the case in Indian waters. I figure on plate iv a fragment of. an 
oyster-shell from Manikpatna destroyed by it. 

In the Chilka Lake C. vastifica is abundant in the oyster-beds of the outer 
channel. We found it in a flourishing condition both in September, 1913, when 
the water was fresh or practically so, and in March, 1914, when it was as salt as 
that of the Bay of Bengal (sp .. gr. 1'0265). In the . main area, towards the south 
end of the lake, we took a few shells in w:hich it occurred in February, March, and 
November in water of a sp. gr. of from 1'006 to 1'010. In the outer channel it was 
always obtained in the shells of Ostrea, in which it was also found in the Ennur back
water and the Adyar river near Madras in October, 1913; whe~~as in the main area 
of the Chilka Lake it was only seen alive in shells of Purpura (Thais) carini/era. 
In the latter region, however, burrows that agree with tho~e made by it in oyster
shells elsewhere were noticed in dead shells of Placuna and Ostrea. 

At both seasons of the year at . which we took this species in the outer channel 
its burrows contained many gemmules as well as livi~g sponge-tissue, and were 
numerous and of a relatively large 'size; but examples found in shells of Purpura 
in and in the neighbourhood of Ratp.bha Bay contained few gem mules and were 
otherwis~ feeble, though their spicules were well-deyeloped and typica1. Curiously 
enough, C. vastifica shares' with a deep-sea species of its genus (C. annuli/era, 
,A.nnandale L

) the power of producing gemmules. Their utility is, I believe, in both 
cases connected with the fact that the shells in which the 'sponge makes its excava ... 
tions are liable to be invaded by other boring sponges or covered over by species of 
encrusting or-parasitic habits. We found numer<?us e~amples of Laxosuberites aquae
dulcioris on the outside of oyster-shells whose substance was permeated by the 
galleries of C. vastifica. Where· the Suberitid was very thin the excavator main
tained itself alive and thrust its .papillae right through the substance of the encrust
ing form, but this became impossible as the latter grew thicker and the hidden 
sponge was soon overwh~lmed. Encrusting sp?nges that coat small areas such as 
the external surface of shells cannot be long-lived and jt is not improbable that the 
gemmules lie concealed'in theiinterior of the shell when their parent-sponge is over
whelmed, and sprout in situ if favourable conditions return. 

Family SUBERITIDAE. 

Genus SUBERITES, Nardo. 

1900. Suberites, Topsent, Arch. Zool. experim. (3) VIII, p. 224· 

The genus Suberites as now restricted consists of massive sponges with a con
fused skeleton, without detachable ectosome, but with vertical bunches of spicules 
on the surface. Although a considerable number of I~dian species were assigned to 
it in days when the name had a much wider significance, 'only thre,e. that have 
hitherto been recorded from Indian seas can now be assigned to the ~enus: Suberites 

1 Rec. Ind. Mus. XI, p. 12, pl. i, fig. 2 (1915). 
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(J h t ) 1 S ,,'nconstans pendy'l and S. cruciatus of the same author.s carnosus 0 ns on , .,,' . 
Th fi t f these is a cosmopolitan species found. by Carter 1n the late Dr. J. 

e rs 0 I d "b 
Anderson;s collection from the Mergui Archipelago: the two atter ~ere esc.t~ ed by 
Prof. Dendy from Mr. E. Thurston's and Prof. ~erdman'.s collections from the Gulf" 
of Manaar. Thiele ~ states that S. inconstans. 15 a Sp~rastrella, but I have not 
succeeded in finding the characteristic microscleres of that genus in specimens from 
the Gulf of Manaar; possibly the sponges from Celebes examined by Thi~le -repre
sented a distinct species. Carter's Suberites vestigium,6 an example o{ which was 
recently obtained by Mr. S. W. Kemp at Kilakarai on the Gulf of Manaar, is a Pseudo-
s'uberites. 

One species of Suberites (s.s) is well represented in our 'cpllection of the .Chilka 
faUna, namely S. sericeus, Thiele, a very distinct form that shows a relationship in 
one of its phases to Pseudosuberites, though better developed sponges clearly belong 
to the parent-genus of the family. This species was originally described from Japan. 

Suberites sericeus, Thiele. 

(Plate iv, fig. 4.) 

18g8. Suberites sericeus, Thiele, Stud. ii. pacif. Spongien (Bibl. ?oo~ .. X, 24), 
p. 39, pI. viii, fig. 10. 

Thiele's species was described from two small specimens that had grown on the 
shells of Gastropod~. Apart from his account of the spicules, of which he gave a 
good figure, the description was by no means full and all that we learn froln it is that 
the specimens, which were dry, formed thin films of small size and that the skeleton 
of one was amorphous while that of the other. was" somewhat reticulate." Fortu
nately the spicules are characteristic. Although all are macroscleres and tylostyles, 
they m~y be separated into two classes, the more distinctive of which is remarkable 
for its short, stout form (fig. 5). . . 

In the Chilka Lake this sponge is found in two phases, one of which is app~
rently identical with that of-the type-specimens, wpile the other is mucb more 
. robust. The former may pe called phase A, the latter phase B. 

In phase A the sponge is restricted in area, forms a film not more than 2 mm, 
~hick a~d has a _ mi~utely hispid but otherwise smooth surface; whereas in· phase B 
It extends over areas of considerable extent, may attain a depth of at least 50 mm., 
and is not only hispid on the surface but also produces irregular projections and, 
,occasionally, curious ear-like horizontal outgrowths. ' 

The two phases"'are not absolutely distinct, for the extreme periphery of large 
mas~es of sponge closely resemble p.hase A and when masses of the kind grow out 
---------------------------------------

~ Most fully describe~ p~ Topsent in the paper cited (1900), p. 233 . 
. Ann. Mag. Nat. H~st. ~5) XX, p. 154, pIs. ix, x (1887). 
: In He~.dman~s Ceylon Pearl Fisheries III, p. 131 , pI. v, fig. 10. 

b Stud. u. Paclfisch. ~pongiell (Bibl. Zoot. X, 24), p. 10, pI. i, figs. 3, 3a, pI v, fig. 4 (1899)' 
At'n. Mag. Nat. H'tst. (5) VI, p. 52, pI. v, fig. 2I (1880). 
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over leaves that come in contact with them or ,the shells of mussels attached to ~he 
same support, the thin film that they first produce over these bodies, before incor
porating'them, is indistinguishable "from the less robust phase. The differences 
between the skeletons of the two phases are no less striking than those between their 
external forms, and just as in Laxosuberites aquae--dulcioris <?ne phase of the species 
approaches the genus Prosuberites in certain details of structure (p. 43 postea), so 

o 
A 
y""( 

FIG. 5.-Suberites serice'us, Thiele. 
Spicules of a specimen in phase B, )( 255. 

A.-Heads of spicules further enlarged. 

o 
\I 

A. 

in Suberites senceus one phase, in tJ:tis case as in that of the other species the 
ess robust, approaches the genus Pseudosuberites. 

Before discussing the peculiarities of the two phases In detail it will be as well 
to say something of the specific characters. 

The most constant of these is the occurrence both of short, relatively stout 
spicules and of much larger ones in which the shaft is relatively more slender. 
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Thpse of the larger type have small subglobular heads which are not separated 
from the shaft by a constriction. As a rule the heads are only prevented from 1)eing 
spherical by the fact that they are flattened at the point at which they a~e at~ched 
to the shaft, but trilobed, acorn-shaped and other forms occur among them (fig. 5) 
.and these are often asymmetrical. The shafts are long, relatively' slender and as ~ 
rule straight, if curved but slightly so and usually only towards) the distal extremity. 
The maximum diameter is already attained at the point at which they are jQmed 
to the head and does not diminish until near the other end, at which the shaft'tapers 
to a very fine point. The greates~ length of the spicules of this type is 0'44 min.., 
the greatest thickness of the shaft 0'0117 mm. and the diameter of the head abeut 
0'0126 mnl. Some spicules that belong on account of the relative slenderness of 
their shafts to the same type are rather smaller and a few greatly so, being not more 
than 0'I05 mm. long. The diameter of the shaft varies considerably. 

The second type of spicule has the shaft as stout as that of the largest .spicules, 
but the maximum diameter is situated as a rule. near the middle of the length 
and the shaft tapers towards the head. The length of the shortest spicul.es of this 
type is llot more than 0' 098 mm., but it may be as much as 0'I47 mm. and is usually 
about 0'I2 mm. 

Spicules of the first type are found in abundance throughout the. sponge, but 
those of the second occur singl y in the central pa rts only. 

The living sponge, in both phases, is of a bright sulphur-yelJow colour, which is 
evenly distributed throughout its substance and disappears rapidly in spirit. The 
consistency is soft and somewhat elastic. 

The oscula are small and scattered; they are not connected, as in the two 
species of Laxosuberites found in the lake, with a regular system of subde~al canals, 
but a few irregu1~r exhalent channels in this position sometimes open into them. As 
a rule these canals are more deeply buried, often running for some distance parallel 
to the surface in the choanosome and opening not directly into the osculum but into 
vertical canals that extend downwards from it. The pores are minute and not 
confined to restricted areas; the verticallacunae into which they open are small and 
the structure of the whole inhalent system is obscure. # 

The position of the main exhalent channels, combined with the .rather dense 
structure of the outer parts of the sponge, indicates SOlne approach to the differen
tiation between ectosome and choanosome that reaches a much higher degre~ of 
development in Pseudosuberites. There are .always, moreover, horizontal spicules· in 
the extern.al parts, though this is much more marked in certain conditions of the 
sponge than in others and in some cases their number is very small. 

There is a stout horny membrane at the base of the sponge. 

Phase A. 

The. skeleton in this phase is fragile and the exercise of pressure immediately 
r~duces It t? an amorphous state, If sections be nlade of carefully preserve4 mate
nal a definIte structure is apparent, especially if the part sectioned does .not contain 
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getutuules. In those parts of the sponge in which reproductive bodies are absent, 
nu~erous spicules will be found with their hoods enlbetlded in the basal ,membrane 
and their points projecting upwards. In lllOst cases they do so at an angle less than 
a right angle, but regular ascending colulnns of an entirely non-plumose character 
can be distinguished. The lowest spicul~s in these columns project straight upwards 
from 'the basal membr:ane, while the highest form brushes on the surface of th~ 
sponge, where they are to some extent splayed out. 

Otherwise the skeleton forms an indefinite network in 'which the strands are 
formed mainly of single spicules and no very distinct fasciculation can be detected. 
On and near the surface there are numerous horizontal spicules. 

Where gemmules are present the lower part of the skeleton becomes partially or 
wholly disorganized, while the spicules tend to be massed in a horizontal layer a 
little belovv the surface. As the cellular parts of the sponge also degenerate on the 

FIG. 6.~Suberites sericeus, Thiele. 
Vertical section through the outer part of a sponge in phase B, showing gemmules, x ca. 10. 

production of gemmules and are less completely destroyed where furthest from these 
,bodies, the flesh is also massed tog~ther above and an "ectosome " distinct fro~ the 
choanosome is thus formed (fig. 7, p. 40). 

Gemmules are produced in large numbers. They form a single layer at the base 
of the sponge firmly connected with the adherent basal membrane. They vary greatly 
in size and shape but are always flattened at the base and strongly convex above. 
Their horny coat is thin, but the fact that it is deposited in several layers can 
sometimes be ascertained from .its laminated structure. There is no foramen 
(nlicropyle). The structure of tJ1e actual reproductive body is that usually found in 
the genlmules of sponges. Spicules do not as a rule penetrate the gemmule-coat. 

Phase B. 
The skeleton in this phase is much more complex (fig. 4, pl. iv). The spicules that 

have their heads elnbedded in the basal membrane for~ a dense irregular mass, all or 
practically all of thenl meeting the nlem brane at an angle less than a right angle. 
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Only obscure traces of vertical fascic111a tion can be detected in the basal parts 
iIntnediately above this lnass, but 011 the surface of the sponge the vertical tufts of 
spicules so characteristic of several genera of Suberitidae are well developed. They 
arise directly froln vertical, entirely non-pltll110Se colull1ns in which all the spicuies 
point directly up,vards and ,vhich can be traced downwards to diffe.rent levels in 
the sponge, some of thetn for at least one-third of its depth. The section figured 011 

pI. iv passes through the outer ,vall of a large horizontal canal probably belonging to 
the exhalent system and it \vill be readily seen that the spicules here lie horizontally 
parallel to one another. Had the section passed outside the canal altogether no such 
horizontal stratum would have been shown, and had it passed through the lumen 
instead of the wall there would of course have been a longitudinal gap. In the 
former case it would have been possible to trace the vertical colull1ns much further 
down, and they would have tnerged gradually into the confused intermediate zone 
of the skeleton instead of being sharply divided fr01n it by a horizontal layer. 

-' .... -- ------ - - - ......... .-.,,--~--

FIG. 7.-Suherites serz'ceus, Thiele. 

Vertical section through a sponge in phase A with gemmules, x. I50. 

If fragments of this confused intennediate layer be retnoved froln the sponge 
they will be found to be surprisingly coherent; it is even possible to Inacerate the 
flesh from thenl and preserve thenl intact. The explanation lies in the fact that many 
of the spicules are cell1ented together in slender and often irregular fascicles by a 
scanty but strong secretion of transparent 110rny substance and tha t both the fasci
cles and single spicules not included in theln are fastened to one another in a similar 
manner at the points at which they inlPinge This is particularly noteworthy in the 
neighbourhood of foreign bodies such as the stenlS of Hydrozoa (Ri1ncria) that lie 
buried in the sponge. The heads of nlany spicules are etnbedded in a horny secretion 
covering such bodies in exactly the saIne Inanner as at the base of the sponge and 
these spicules seeln to fonn as it \vere a nucleus frolll\vhich the reticulation of the 
skeleton arises (pI. iv, fig. 4a). 
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Gemmules are developed abundantly. Individually .they resemble those found 
in the other phase of the species, but they form) instead of a flat basal layer , serpentine 
masses (fig. 6, p. 39) that nleander through the sponge-like veins of min'eral in a rock. 
Each of these Inasses has in its centre some foreign body such as a filament of alga 
or a branch of Bimeria and there is no essential difference in the two phases except 
that the gem mules in phase B are attached to foreign bodies of the kind instead of 
to the basal membrane. 

Suberites sericeus was described from Kagoshima in Japan and has not hitherto 
been recorded, so far as I am aware, from any other locality. In the Chilka Lake 
we found it both in the outer channel and in the main atea. In the latter we dis
covered accidentally that the bottom of the' Lady of Chilka' , \vhich then layoff 
Barkuda ld., was coated with masses of the sponge in its more robust phase. 
T'his was in July, 19I 4. In the outer channel specimens of the less robust form 
were taken in September, 1914, at four stations, in all cases in very small quantities. 

The sp. gr. of the water, which was quite fresh in the outer channel in Septem
ber, was 1'OI45 at Barkuda Id. in July. The depth at which the sponge was collected 
varied from about 2 feet to about 2 fathoms. 

The species seems to stand alone in the genus; from other species the structure 
of its skeleton, as well as the form of ,its spicules, separates it. It has no close relation
ship to the genus Laxosubeyites, to which Topsent, who had evidently not seen a 
specimen, proposed to assign it (op. cit., 1900, p. 184). 

The phase A was found in the Chilka Lake coating the leaves and stems of 
Halophila ovata and other plants, while in Japan it was taken on the shells of 
Gastropod molluscs. The phase B has only been found on the bottom of a steam
launch. The small size and .feeble development of the former may possibly be 
connected with the small area to which it was confined, while the circumstances in 
\vhich the robust sponge was growing, on the only occasion on which it has yet been 
seen, were perhaps unusually favourable for its growth. The fact that one phase 
was taken in brackish and the other in fresh water was probably accidental. 
Gemmules were found in both forms in the circumstances described. 

On the r Lady of Chilka' the sponge had grown over an assemblage of small 
mussels (M odiola striatula) as well as many colonies of the hydroid Bimeria fiumina
lis. Some of the latter seemed to be quite dead, but others were valiantly holding 
their own and budding out fresh polyps on the surface of the sponge. Of the 
mussels a few also survived and had su~ceeded in keeping open) over the tips of 
their shells, slit-like apertures through which they could obtain food and water. 
But the majority had perished and been completely buried. In some cases the 
two valves \vere found still cohering at the narro\v end but forced widely apart at 
the other and coated inside and out with living sponge. In others the valves were 
shut or almost so, and the remains of the animal, not yet conlpletely liquified, were 
still held between thelu. In yet others the sponge was beginning to force the shells 
apart at the broad end and to invade their inner surface; the remains of the animal, 
rendered liquid by putrefaction) \vere being gradually absorbed. These facts are 
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. t t" suggestl'ng a reason or rather as supporti1).g a suggestion already l11 eres lng as '., ' 
advanced,l for the fact that sponges of dIfferent kInds frequently grow over molluscs 
or their eggs and that the shells or 'egg-cases are fOLLn~ full of sponge~suQstance. 

The case of hydroid colonies buried in sponges IS sOlnewha t different. In in
stances such as the present one their vital parts may s~rve as food for the spongeJ".but 
in others the association is apparently symbiotic and the two o~ganislns afford mutual 
suppo~t the one· to the other without suffering in consequence.;i 

Genus LAXOSU BERITES, Topsent. 

1896. Laxosuberites, Topsent, Afem. Soc. zoot. France, IX, p. 126. 

1900. " id., Arch Zool. experi1n.. (3) VIII, p. 184-
Topsent (1900) defines this genus as having the skeleton composed of ascending 

colunlns in which the spicules are a11 orientated in one direction. Neither of the two 
species found in the Chilka I~ake agrees precisely, when fully developed, with this 
definition, for the spicule-fibres that form the main elenlent in the skeleton are to a 
large e,xtent horizontal and there ar~ also Inany non-fasciculated h9rizontal 'spi~ules 
in the cp.oanosome and basal melnbrane that Inay be regarded as a part of~ the 
skeleton. However, the peculiarities of these species are obviously correlated with 
the method of growth and certainly do not justify generic separation from L. r'ugosus 
(Schmidt), the type-species of the genus. Their relationship to it is 'discussed 
on p. 50. 

According to Topsent, Schtnidt' s Suberites palltdltm, w4ich was originally 
described from a Mediterranean lagoon, is synonymous with L. rugosus. The genus 
is also represented in the fauna of the Black Sea and other enclosed waters and 
would seem to be one peculiarly capable of adapting itself to life in such situations. 
A remarkable adaptation of the gemmules of one of the Chilka species is described 
here (pp. 48 , 49). 

Laxosuberites aquae-dulcioris (Annandale). 

(Plate iv, figs. 5, 6.) 

1914. Suberites aquae-dulcioris, .A.nnandale, Rec. Ind ... ~[us., X, p. 157, pI. xi, 
fig, I. 

I have little to add to the description of this sponge published in 191 4, so far 
as its structure is concerned. Attention tnay be invited, however, to the peculiar 
spiral arrangement of the spicules round the broader vertical canals (pl. iv, 
fig. 6a) and to the fact that the sponge occurs in two sOlnewhat distinct phases 
of growth in accordance with the nature of the' surface to which it is attached. 
When it is growing on an oyster-shell or a stick it is rather Inore robust and has 
the skeleton distinctly better developed than \vhen it is attached to the leaves and 

- - -

I Annandale, Faun. Brit. Ind.,-Freshw. Sponges, etc., p. 94 (1411). 

~ Herdman, Journ. Linn. Soc. (Zoo!.) XXXII, p. 27 1 (19I.-\-}. -

() Alcock, Ann. Jl.lag. Nat. Hisl. (6) X, p. 208 (1892 ). 
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slender stems of weeds. In the latter situation it is naturally dwarfed, owmg. 
to the limited area to which it is restricted, and its skeleton is so simplified 
(fig. 9, p. 44) that it resembles that of Topsent' s genus PYosuberites, which is defined 
as having all the tylostyles with their heads in contact with the basal membrane and 
their shafts projecting upwards. At the edges even of sponges of the more vigorous 
phase a similar arrangement occurs; but, as Dendy L has pointed out, the different 
genera into which the old genus Suberites have recently been divided are, in some 
instances, not very clearly separated one from another. In any case, L. aquae
dulcioris is never devoid of horizontal spicules and always, in at least SOlne spiCUle 
fibres, some of the spiCUles are not in contact with the bas3.1 membrane. 

o 0 

o (/ 
A. 

FIG. 8.-Laxosuberites aquae-dulcioris (Annandale). 
Spicules from type-specimen, x 255. 

A.-Heads of spicules further enlarged. 

The species is abundant on the oyster-shells of the beds ?e~r Manj~patna in the 
ouier channel of the Chilka Lake and has also been found, In Its less VIgorous phase 
on the stems and leaves of the plant Halophila ovata- both in the outer channel and 
at various places in the neighbourhood of Barkul and Barkuda Id. in the main area. 
It occurs in water as salt as the Bay of Bengal, of different degrees of salinity and 
quite fresh, and is found vigorous in all. (and at all times of the year) at depths varying 
from a few inches to 2 fathoms. 

Ripe embryos, which closely resenlble those of L. lacustris (p. 49) in colour, 
size and external form, were found in a sponge growing on a leaf of H alophila at 
Barkuda Id. in July. Gemmules \vere seen only in speCitllens taken in fresh \vater 

~--~-------- - -----------

1 In Herdman's Ceylon Peatl Fisheries, III, p. 13I (190 5) 
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(both in the outer channel and in the main area) in September, but several Sponges 
from oyster-·shells fronl Manikpatna taken i~ that luonth do not contain these bodies. 
They are only present in specimens on leaves and stalks. Possibly the stimulus 
necessary for the development of gemmules in this spe~ies may be set up by the-decay 
of vegetable matter, but more evidence is necessary before a definite opinion can _be 
expressed. In structure the gemmules differ considerably from those of L. lacustris 
(fig. II, p. 48) and are hardly distinguishable fronl those of the less robust phase of 
Suberites sericeus (fig. 7, p. 40) ,'having thin-shells without foramina and being arranged 
in a single adherent layer at the base of the sponge. 

L. aquae-dulcioris differs in colour in different circumstances._ Often it is hyaline 

FIG. g.-Laxosuberites aquae.dulcioris (Annandale), 
Part of the skeleton of a sponge on a leaf of Halophila, x roo. 

and quite colourless; sometim~s it is of a Inore or less deep orange-yellow, and 
occasionally bright green. The yellow colour seeins to be due, probab~y in all cases, 
to the accumulation of food-luaterial in cells that have taken part or are about to 
take part in the formation of eggs or gelTInlUles, while the green is due to the 
growth in the substance of the sponge of a branching alga of simple structure, which 
only grows if the organism is exposed to light. As the sponge usually affects 
sheltered situations, this is not very often the case. 

I will discuss the affinities of this sponge together with those of L. lacustris all a 
subsequent page (p. 50). 
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Laxosuberites lacustris, sp. nov. 

(Plate v, figs. 2, 3). 
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The sponge forms thin and fragile films, sometimes a little less so than those of 
L. aquae-dulcioris, on stones and rocks. Its colour varies in the same manner and for 
the same reasons as that of the latter species. In spirit any that may be present 
(except the yellow of the gemmules, which is remarkably permanent) disappears and 
t~e whole specimen assumes a Inilky opacity. The external surface, except imme
dIately round the gemmules and on the roofs of the superficial canals, is level and 
minutely hispid These areas are smooth and, in the living sponge, convex. 

~robably each sponge possesses only one osculum, but many frequently grow so 
close together as to form an apparently uniform layer of considerable area. The 
osculum is slightly raised on a crater-like eminence with gently slqping sides. In the 
living sponge it is protected by an oscular collar capable of expansion to a consider~ 
able length. This structure is a hollow cone formed of dermal membrane without 
skeletal support. The actual exhalent orifice is situated at its free extremity and is con
siderably· narrower than the base of the cone. When fully expanded the latter is. 
much longer than it is broad at the base, where it is almost equal in width to the 
main exhalent channel from the roof of which it arises. The external (i.e. im
mediately subdermal) horizontal exhalent channels form a very conspicuous feature 
in the external appearance of the sponge. Each system of the kind consists of a 
main channel which runs along the surface of the parenchyma in a straight or sinuous 
course for a distance of some 5 to 10 mm. The oscular collar arises from its roof at 
or near the middle. Running into it at fairly regular intervals on either side are 
lateral channels like itself but narrower;· these, in their turn, receive yet other, still 
narrower channels, so that an entirely horizontal ramification is formed. In the 
Hying sponge the roofs of all those channels, that is to say those parts of the dermal 
membrane that cover them, are markedly convex and quite hyaline. The inhalent 
dermal pores lie scattered in the intervals between the lateral channels. They are 
somewhat variable in size, but always minute; the largest I have seen were not more 
than 0·08 mm. in diameter. In the preserved sponge apertures of both kinds are a'5 
a rule obliterated, the oscular collars disappear and the roofs of the exhalent channels 
collapse. In both living and p~eserved specimens ridges may freq ueatly be observed 
on the surface, sometimes marking off enclosed areas. These are, however, due not 
to any peculiarity in the structure of the sponge, but to the growth in its substance 
or below its base of algae, of the stolons of a Hydroid (Bim~ria) or of a Polyzoon 
(Loxosomatoides), or else to the tubes made by a minute Polychaete worm. 

The dermal pores open directly, as is so often the case in thin encrusting 
lVlonaxon sponges of different families, into cylindrical channels of considerably 
greater diameter than themselves and running in a vertical direction. The upper 
part of these channels, which is wider than the lower, represents the subdermal cavity, 
but the lower part extends nearly to the base of the sponge. Finer afferent chan
nels are given off radially from the lower part of the main ones, run in a horizontal 



J1J enl()irs 0/ the rue/iou llf1lsCl(11t. [VOL. V, 

or inclined plane and, prohahly after branching at least once, ultitllately reach tpe 
stllall, ill-defined laCllnae round \vhich the ciliated chanlber~ arc arranged. Th, 
chanlbers arc oval in outline and about o'OU20 t11tll. long by 0'002 nun. broad. Fine 
eKhalent channels rUll frotn the lacunae and, after cOlnbining once or 1110re J reach the 
superficial canals; their course is naturally up\vards in a sloping direction. The soft 
parts of the sponge Inay he described as cOlnpact in cOlllparison ",ith those of other 

species of the genus. 
The skeleton consists of two distinct parts: pltullose spicule-fibres that terminate 

in free brush-like bunches of spicules on the surface of the sponge, and a basal horny 
Inembrane containing isolated spicules, \vhich are as a rule slnaller and more slender 
than those of the fibres. . 

The spicule-fibres differ but slightly as a rule frolll the type characteristic 
of the genus. SOllletitnes, ho\vever at the extrelne luargill of gro\ving spongeS and 
in stunted ~pecilnens they resel11ble the siluple upright bunche!i\ of Prosflbe,itts. 
In those sponges that Inay be regarded as fully formed and well developed the 
primary fibres are directed for a short distance vertically up\vards frOltl their base, 
then bend over gradually and run for sOlne distance horizontally (that is to say 
parallel to the surface of the sponge), and finally protrude upwards. 1'he spicules 
all point a\vay froIH th~ hlsal eKtretnity of the fihrt". I~xcept at the base, I have 
not been able to dett:ct any binding substance in the tihr<.-s, and the extreme readi
ness ,vith \\'hich the \"hole structure is disorganized by the exercise of pressure 
\\'ould seeln to prove that suhstance of the kind is not tllore. at 111ost, than very 
scantily pre~ent. 'rhe pritnary fihres tenl1inat~ in the· usual 111anner in bunches of 
~picules directed out,,'nrds as "'ell as l1pward~; the tips pierce the dernlaJ nletnbrane: 
The \vhole disposition of the skeleton is closely l'orrelatl'd \\'ith that of the osculum 
and exhalent channeJs, and, indeed, \vith that of the \vater-s~·stenl generally_ The 
c1irection of the spicules is a\vay frolll the OSCUhl111, so that the fibres they for(l1 
radiate out\var<1s frolll it het\veen the III lin exhalent channels. parallel to \\'hich they 
run. :\t the lnargins of these chaunt-Is the pril11a ry fihres give off short lateral 
hranches that ha\'t." a sonl~\\'hnt fan-likt, arrangcnlent incli\-idunlly nnd lie in the 
dealt sponge horizontally and practically paralh.l ~o the surface. 'rhose from the 
prinlary fibre on either side of the l'hannel Ill-'arly 11l~et in its Iniddle. When, how
ever, a current of \vater pas.;c:-; through {t)\vards the ()SC'UlUlll it raise~ these lateral 
fan-like hranches and causes tht'J11 tn arch over inltnedintclv under the dermal 
1tlembrane, to \\'hich they give support. 'rhe tips of their spicules, which are 
directed out\vards fro111 thl- pritllary fihre, do not penetra te it as do those uf the 
spicule~ \\'hich CortH the tenllinal hrushl-s. Single spi('ull-~ lie Sl'at tered in a horizon
tal direction 011 the floor of the superficial channels. 

At the base of the sponge therl" i.; a cleticat~- hut (Ji~tinl .. t horny l11embrane in 
\vhich, as already stated, spicule~ t1sl1atly slludler than those of the fibres Jie 
scattered horizontally. ~l'his stnu.'htn.' is very liahh.' to hl- overlooked 8!-\ it can be 
separated ~r0111 the stone to \\'hit~h t 11<.- sponge is attached only \\'ith sOlne difficulty . 

. All the spi<.'ules arc nonnally t yl()st~·I<.-s and th(.lfl' arc nn 1l1icro~leres. The 
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o/lostyles have a very distinct head, which is variable in shape and Inay be irregular; 
i~ is much more frequently spherical or symlnetrically elliptical than in 1-. aqtttlt-

dulcioris. The shapes that it may aSSUlne in the two species are sho\\rn in figures 
8 and 10. The shaft is usually straight or slightly and regularly curved. It is 
always slender and tapers gradually to a sharp point. There is practically no dilation 

., 1 
I 

o 0 

o \1 

() 

~? 0 
A. 

111(;. JO.-IA'xos"b~';ks laOf!)/,.;S. sp. UO\', 

Spicules froul 1.\ typical sptthncli. • 4itS~· 
A.·- ,11t'ada ul "pu:ules 'uftb", CUI4fJtt"ti 

'of the axial canal in the head) and this canul is never hruud ur ~X)uspi\.'uou~. ,'h,: 
length of the largest spicules is 0'56 to 0' 5X 111111. t and the hrc..'ud tit uf t hl" t hh .. ~kc..~t 
part of the shaft 0'008 111111., the (.~()rrespollding 1l1eaSUreluents in J... "«I",'c"',/u/(i('ris 
being 0·33 IDm. and 0'005 llnn.l In I .. {dClIst,is. ho\vever. SOltle of th~ shurh.'t'·~picult.~ 

J .. 0.033" in the original description (Nt" I ,.d. "Ills. X. p. 1,8, Is • printttr', ("Hul, t n :KltUc." 

Ipecimenl the spicules are Itnaller tban iu othtfS. 
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are often actually stouter than those of greatest length. The breadth of the head is 
slightly greater than that of the shaft. 'rhe nleasurelnents of the spicules aie 
extremely variable both individually and in different sponges, but sOlne of them a~e 
always nluch larger than any in L. aquae-dulciorZ:s. 

Genunules are produced in large nUlubers., 'fhey are forlned in groups at the 
base of the sponge and are visible externally as relatively large patches of lichenoid 
outline and of a deep orange-yellow colour. 'rhe skeleton becomes completely dis
organized in these patches and the basal menlbrane disappears as an independent 
structure. Each group consists of numerous gemilluies piled one on the top of the 
other several1ayers thick. The individual genl1nules are flattened on the lower sur-

A 

B 

FIG. I 1.-LtI.fosubc-ritrs IllClIsir;s, sp. flOV. 

A.-Larva in optical section, - 255. 
TllC dUa un.' (.milled. 

B.-Vertical section though a lUUS of gc,umules. )( 30. 

face, distinctly convex above, and polygonal in outline. 'rhe whole mass (fig. lIB) 

is fixed together by spiCUles of the l10rtnal type \\,hich transfix the coats of the gem
nlules v~rtically or tangentially, their heads being lower than their tips. The actual 
reproductive body consists of a l~ongeries of cells of the usual forln gorged with 
globules of food-Illutcrial of a hright yello\v colour. It is to this substance that 
the colour of the \vhole 111aSS is lnninly due, but it is intensified by the tint of the 
horny coat. 14:ach gCl1ul1uie has its 0\\'11 coat, hut the different gelnmules of one 

patch are so closely pressed together that their coats beCOlne intitnately C01111ected. 
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There is 110 orifice, but the coat, which is about 0·007 n1ln. thick. is deposited 
in several layers, between which there is air or SOlne other contained gas, so that, 
when dry, the structure has a slight silvery lustre. The genlnlu1es vary in size, but 
the greatest transverse diameter does not exceed o· 2 I mm. The biological signifi
cance of the whole structure is discussed below (pp. 5I, 52). 

The larvae (fig. IIA) is, when set free, a ll1illute ovoid body distinctly truncated 
at the bro~der end. Its colour is a uniforln clear yeUo\v not quite so deep as that of 
the gemmules. Cilia cover the whole external surfac~ except the broad truncated 
end, which forms a hernia of relatively large cells. I have not been able to Inake a 
detailed examination of living 111'ltedal, but in \V'ell-preserved and stained specilllen~ 
the cells of the external ciliated epithelium (endodenn) seenl to be slightly elongated 
immediately round the hernia. There is, therefore, reason to think that a ring of 
longer cilia surrounds this region. Tile greate5t length (in Canada balsalll) is about 
0·139 mm. , aud the greatest 'v~dth about o· 102 lUlU. .-\ distinct seglllclltation-cavity 
of irregular shape and relatively large size can be detected in the interior of th~ 
larva anterior to the lnass of enlarged cells that fonns the (po..;terior) hernia. 
A single fascicle of spicules is already pre5ent. .A.lthough the spicules are very 
slender, they are clearly tylo:;tyle:i \vith a distinct head. Their head~ r~st. approxi
mately in a ring, a little in front of the enlarged cells; their shaft. ... point foc\\·ard 
and a little outwards and lie to a considerable extent in the s<"~lllelltation-cavity. 
Their points are separated by a considerable distance froln the anterior extrelnity. 
The fascicle is composed of about 7 spicules. 

1'ype . No. Z.E. V 0442/7. I lid . .\/ tis. 

L. lacustris has been found as yet only in the Illain area uf th.e Chilka Lake. in 
which it occurs abundantly, often together with S pOIlr,illa ,t/hel \\·here,·cr there arc 
rocks or stones at the edge. It can live, at any r~lte for a season. in pure fresh 
water and has not yet been fOllud iu that uf a ~r~at~r sp. gr. than I '01 50 . It gro\\'~ 
at all times of the year, but is Illost vigorous at the ~~aSOll \\·hl·11 th~ \\'at~r of the 
lake is brackish but the level still fairly high (th,lt is to say about l)(.-celuhl'r and 
January), and occurs ill depths of frOlll a fc\v in~hes to at lea ... t .! fathollls. 

It is with considerable hesitation that I descrihe this spongt' as a specie~ 'distinct 
froln L. aquae-dulciorl.s, hut on the ,,"hole. to do so seelllS less liahl~ to cause l'Ollf~ISioll. 
should my opinion be ultilnately proved incorrect, t han to regard tht' sp()n~t': \\'lth~ut 
experimental evidence, as 1l1erely a highly spccialized phase o~ that ~pe\"l~. 1 he 
nlost important differences het\\"eell the t\\·o ionns an.' the follo\\'lllg : ---

I. The spicule-fibres of I~. /clClIslris a re longer hril~ll'h l~lorc f r~l'ly and luaintniu 
a horizontal direction for a ~rt'ater part 01 thl'lr ll'ngth than thOSl' of 

l.... llqutlt'-duJeivris. . . 
2. 'rhe spicules art' eVl'n llUHC "ariablt' in Sil.l' hut hu\"\.' Sph('rlC'll .ur slJ~htJy 

elliptical heads in a grl'at proportion of instant'l's; S(Ulll' nt. tl~CUl art' 
ahvays considerahly larger than any of th()~l~ of I.. "c/lIcico-cl,,/,:,c tns. . 

J" 'l'he gcnlJll u]cs arc pi tee 1 t ogct her ill I .. /,'CII sf r; s I onc Oil t h~ top ot ., nut h\.· .. III 
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several layers, and are held in this position by vertical spic~es w1iich 
trallsfix them. Lichenoid coherent 1nasses of gemmules, whtch cali be 
detached as a whole, are thus form(!d, instead of a single adherent layer ail 
in L. aquae-dulcio,is. 

in..gene~al structure the two sponges resemble L. rugos~ (Sc~midt) I J except that 
they are much less vigorous in their gr?wth and that . t~elr maIn exhalent channels 
and the main component parts of their skeleton exhIbIt a greater tendency to be 
horizontal. The two facts are probably correlated. The spicules of both species 
differ from those of Schmidt's in having the heads practically always differentiated, 
though often irregular. '£hey are also more variable in size. In these respects 
they come nearer th~ spicule; of L. eclyoninus, Topsent, from which they differ in 
that by no means all of them are directed 'c towards the periphery of the body" 
(Topsent, op. cit., p. 189, pI. vii, figs. II, 12). As regards the form of the spicules 
both species agree closely with the variable Australian L. protellS J Hentschel! t but 
from all varieties of this sponge they are separated by the structure of their ske1e
to~ and the general smoothness of their surface. 

L.lacustris was always found on stones or rocks except in one instance in which it 
was on a dead bamboo. On rocks it grows on vertical faces and on the lower surfaces of 
overhanging projections j on stones it occupies the lower side only. unless the stone 
is protected by others above it. This seems to be not so nluch due to avoldance of 
light as to the fact that its comparatively ft.at surface renders it liable to be com
pletely smothered by the settling of silt if it spreads out in all exposed position. 
If sponges of the species are placed alive and surface uppermost in an aquarium f~ 
of lake-water they rapidly become covered with fine mud and debris, through which 
their oscular collar~ project upwards. The convexity of the roof of the superficial 
exhalent channels, c<?mbined doubtless with the steady lnovements of the water iu 
the can~ls, keeps the roofs free of extraneous matter for SOlne time and the plan of 
the canals is mapped out in a very conspicu!)us Inalll1er by clear hyaline streaks in 
the general area of mUd.; but the dermal pores are soon choked, and the sponge dies. 

Larva~ were found In April ready to be liberated in the canals of sponges which 
also contained gelnmules. Gemmules are produced at all tim~ of the year but 
particularly at the approach of the hot weather. At this season most of the rocks 
on ~hi~ the ~ponge flourishes are gradually exposed by the retreat of the water. 
A.s 1t dries. up It .naturally dies. Sponges that suffer thus before producing gem
m~esJ a~ IS not Infrequently the case, cling tightly as dried skeletons to the stOlle, 
their horizontal fibres being pressed against their adherent basal tuelnbrane (pl. v J 

fig. 2).; but ~o fibre; persist in the getntllule-masses and the basal tuembrane 'has 
practtcally dls~ppeared below them. When these masses are thoroughly dry, there-
fore, they begin to curl up r u d th d . f h one e ges oWing to the unequal contraction 0 t e 

.. Topsent, Arch. Zoot, experim (J~-;~;;-p'''t -, --~ .,-
t "Tetrax 'd " . . t· ,. V, I~!,\. 1·4. 

(fi . ani a III Michaelsen and Hartmeyer's Falin, .,",',;dw. ..IIIs/,c'Uf'."S II. pp. 389_ 39' 
gs. 20, 2r) ,392 (figs. 22, 23), pI. xxii, fig~. r,,] (Iqoq). 
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co~poneDt parts during desiccation J and are finally detached intact by the wind, 
whtch wafts them away and; sooner· or later, drops them in many cases, on the 
surface of. the water. There they float. We may imagine that a large number are 
carried by wind or water to quiet nooks among the rocks where they germinate when 
the floods return, while others Clre submerged by heavy rain. The majonty of these are 
probably smothered in the mud at the bottom of the lake, but some may faU on 
stony ground. The masses are rendered extremely light by the spaces between the 
diffe~!nt layers of hO.rny subst~nce on the surface of the gemmules ., and probably 
some are transported for long distances. The whole mechanisln of these structures 
affords a most interesting example of adaptation on the part of a sponge of recent 
lnarine origin, as L. lacuse,is undoubtedly is, to conditions that can rarely. if ever, 
occur in the sea. 

Smaller masses of gemmules of the same constitution as the large ones remain 
embedded in small cavities on the rock on which they were deposited, and their 
gemmules germinate in situ. This seems to occur main~y at the beginning of the 
salt-water season, that is to say in November and the beginning of December. At 
this time of the year I have found luany young sponges at different stages of 
development. In gemmule-masses of $e kind, as in the case of SpongUla alb" 
(p. 31, antea), each Inass of gemmules produce~ a single sponge with one Oscu1Ulll. 

A number of small sponges often arise from different masses deposited close together 
on a rock or stone. They do not, however. fuse, when, in the course of growth. they 
come in contact, but remain distinct, apparently throughout life, although their 
Inargins are co-ternlinous. It is in this way that large areas are often covered with 
what appears at first sight) but not on careful inspection, to be a uniform layer of 
sponge. 

Another instance of adaptation to ellvironnlent is probably to be found in the 
reproduction of this sponge, viz. ill the large irregular cavity which occupies a COIl

siderable proportion of· the interior of the larva (fig. IIA). Topsent discussing 
the structure of the larva in the different fanlilies of Halicholldrine sponges, points 
out that a series of lacunae normally occurs in the prilnitive epiderlll of the embryo 
and regards these as identical, not lnerely homologous, with tbe 111 ueb larger single 
ca vity found in the larva of SpongiUidae. He does not , however, notice that in 
that larva the cavity is not only of tDuch Inore regular {orlll but is actually lined by 
a specializ~d membrane·i of which there i~ apparently no trace in nla?t~e types. 
I have comnlented tlsewhere· on the essential resemblance of the Spougilbd larva, 

Possibly the horny coat of tbe gClUlUules of Suberitidae is always deposited io layen; lb" is 
clearly the case ill Ficuli,u (see lfis5 Solhu's figure reproduced ou p. 330 of Vol 1 of the CUtb,u,,, 
Natural History). In most Cale.i, however, it is extreluely thin, and I can find 00 refereuce ioliteratur~ 
to spaces between the layers. 

I A.rch. Zool experim. (5) VII, pp. xiii and xiv (1911). 

1$ 'fhis is clearly' shown ill a figure recently pUbli:,lu:ci by NlHdeke. Zool. JuMb. (.~Hd'·1 VIII, 

fig. 1 (1913). 
" Jou,,.. As. Soc. 8{mgal (u. t;.) IX, p. 'l.J.'J. (lYlj). 
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in its tllechanislu and functions, to that of Polyzoa Phylactolaell1ata and have 
suggested that in both cases the bladcier-like body is an adaptation for life in fresh 
water. The fresher water is, the lower its specific gravity. The yolk contained in 
larvae that gro\v 'without feeding is heavy, and a body that has to progress through 
fresh ,vater to obtain a situation suitable for subsequent changes is greatly hindered 
if it is luuch heavier than the mediunl through which it llloves - If it is hollow, and 
i.f the cavity is filled with vvater, as that of the larvae under consideration presum
ably is, the \veight of the yolk is cOl11pensated for and the specific gravity of the 
luoving body becomes practically identical with that of the surrounding mediunl. 
The cavity in the larva of L. lacltstris is not relatively so large as that in the larvae 
of Spongilla, N'ltdospongilla and E /)/tydatia) nor has it the same specialized structure, 
but it is at any rate considerably luore aluple than in nlost luarine types. Its size 
is, therefore, not improbably correlated vvith the fact that the larva lives in water 
of low salinity and consequently of 1o\v specific gravity. 

L. lacltstris is too thin a sponge to afford shelter to any but very snlaU animals. 
Nelnatode \VOrnlS (Dorylain'lus Sp.l) are, however, comnlon in its canals; at least 
one luinute species of tubicolous polychaete) probably a Capitel1id, was found on 
one occasion, while another, tubicolous and plumigerous species is nearly always 
·abundant. The rhizonles of the Hydrozoon Bimeria fiuminalis and the Polyzoon 
Loxosomato£des laevis are also often found at the base of the sponge, sending up their 
branches or polyps through its substance to the surface. Lamellibranch molluscs of 
the genus M odiola are sOluetimes over\vhelmed in its growth. 

Grade TETRACTINELLIDA. 
Suborder SIGMATOPHORA .. 

Fatuily TETILLIDAE. 

Genus TETILLA, Schn1irlt. 

LTetilla dactyloidea (Carter) J 
1869. 1~ethya dactyloidea, Carter, AnJl. il/ag. iVat. Rist. (-t-) III, p.rs, fig. 
r872." " id. , (4) IX, p. 82, pI. x, figs. 1-5. 
1887." " id. J laun-t. Linn. Soc. Zoot. (Fauna Mergui, I), p. 79. 
1888. T'etilla " Sallas, (Challenger Rep., Zool. XXV, p. I. 
1891." " Keller, ZeitschY. wiss. Zool. LII, p. 335. 
1903." "v. I--fendenfeld, Das Tierrech, Tetraxonia, p. 18. 

DistJ'ib2(t~on: S. Arabia; BOlubay; Mergui .A.rchipelago, Burina (Carter). 
The typIcal forn1 of T dactyloidea ,vas not obtained in the Chilka Lake, but 

another, so. near that I think it Inust be regarded as a variety, is represented in 
our collection by sever 1 . F h· f . . . a speClll1ens. or t IS or111 I propose the name ltllgua 10 
reference to Its peculiar shape. 

---

J. ~tewart, Rec. Ind. JIlts. X, p. 247. 
not dlstluguished from L. aqu((c-dltlcioris. 

\Vhen Capt. Stewart's paper was written ~. lac1{stris was 
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(Plate v, fig. 4). 
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The var. Ii 11 flU ({ differs £1'0111 tIle I f p' f tl 1 
p orJJza y' lea 0 Ie speCIes In t le following 

characters :-

I. The sponge is tongue-shaped and cOlupressed instead of being sausage-shaped. 
2. The 111inute spherical spicules found by Keller in Carter's specimens fronl 

.Arabia (the types of the species) are absent. 
3· The basal tuft of spicules is much reduced, being visible to the naked eye 

merely as a slight shagginess. 

4· The single OSCUlUll1 at the central cavity of the sponge is even smaller, or 
perhaps capable of more complete contraction. 

5· The pores are apparently confined to the upper three quarters of the super
ficial area of the sponge. 

I have been able to compare our specinlens with several of those froln the 
Mergui Archipelago exatnined by Carter. As Sollas has pointed out, the latter do 
not altogether agree with the original specimens and I cannot find in them, any more 
than in the types of the new variety, the minute siliceous spheres found by Keller in 
Carter J s Arabian examples. 

The sponges from the Chilka Lake agree Well in general structure with those 
from Mergui, from which they differ notably in their compressed, tongue-like shape 
and in the still greater reduction of the basal tuft. The spicules, except that those 
of the basal tuft are of course much shorter, appear to be practically identical. 
The osculum is more completely closed and the central cavity into which it opens 
almost obliterated. The fact, however, that the external surface is thrown in the 
larger specimens into strong vertical folds in the anterior part of the body, and 
the manner in which these folds radiate from the osculum, would indicate that the 
sponges were killed in a highly contracted state. The shape of the posterior end is 
somewhat variable, this extremity being tapering and rounded in some sponges and 
obliquely truncate in others. In the latter there is no trace of external injury. The 
largest, which has this shape, is 58 mm. long and 22 mm. broad in the middle, where 
it is 10 mm. thick. This specimen is less compressed in the anterior region than 
the others. A photograph of it, with one of a smaller example from the same sta
tion, is reproduced on plate v, fig. 4. The colour of the sponge (in life and in spirit) 
is pale greenish grey. 

Specimens of T dactyloidea -var lingua were taken in the outer channel of the 
Chilka I~ake in September, 19[4, at depths of about z fathoms. All were on a sandy 
botton1. The \vater at the time was fresh, but there can be little doubt that the 
sponge is also to be found at the satne place when it is salt. It evidently lived in 
groups at tnore than one point. 

The species has ahvays been taken in shallow water apparently anchored in sand 
by its basal tuft. The reduction of this tuft is probably correlated with the com
pressed form of the new variety, and both characters, as well as the position of the 
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pores, seen! to indiclte that it lives 11l0re deeply budeo th~n the typical fOr111. Its 
superficial reselllblance to Sphcnopus tnars1tpilt1n, an Actinian that lives buried in 
mud and is C01111110n off the Inonths of the Ganges, is noteworthy and affords an inter
esting instance of convergence. Dendy [ has pointed out that T dacty!oidea is 
closeJy related to the species he described under the name T limicola, except in the 
iInportant feature that in the latter ,{ the sponge is very compact throughout, and 
there are no wide tubes in it, the excurrent canals being very narrow and opening by 
numerous minute apertures in the floor of a somewhat flask-shaped cloacae with 
slit-like vents on the surface of the sponge." He rightly regards this feature as an 
adaptive one connected with the fact that the sponge lives in very fine soft mud in 
Lake Tamblegam, a cOlnparatively small lagoon on the coast of Ceylon that closely 
resembles the Chilka L,ake in many respects. So far as its compact structure and 
the absence of broad channels go, the Chilka sponge is very like the Tamblegam one, 
but the nature of its single exhalent aperture is totally different. Although it lives 
in sand, the water above it is always full of fine silt held in suspension. The case 
seems to be in some respects parallel to one I have recently discussed elsewhere, viz. 
that of Corvospon{!,illa barroisi and Nud'Jspongilla aster in the Lake of Tiberias.'2 
In both cases we find sponges structurally related and living in the same, or a very 
similar, environment, but adopting diametrically opposite means of protecting their 
water-system; in both cases the disadvantages of their environment are due to 
minutely separated mineral matter held in suspension in the water or settling on the 
surface of the sponge. 

I "Report on the Sponges" in Herdman's Ceylon Pearl Oyster Fisheries III, p. 94 (IgOS). 
'2 ]ollrn. Asiat. Soc. Bengal (n. s.) IX, p. 76 (I9 I 3). 



EXPLANATION OF PI~ATE III. 

Spongilla alba, Carter. 

A rock at the edge of the Chilka Lake partly covered by the sponge. 

The photograph was taken in November after the level of the lake bad sunk about 5 feet, leaving 
the sponge dry. The rock was 2 ft. II in. in width and was covered with a somewhat sparse growth of 
filamentous alga. The sponge had grown over this alga on the lower part of the rock and the appa
rent branches on its surface were actually thin incrustations of the filaments. 
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