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INTRODUCTION.

CoNsIDERING the frequent opportunities for collecting which have been afforded by the
Pearl Fisheries of Ceylon, it is remarkable that our knowledge of the Sponge-Fauna
of this locality, rich and varied as it is, should so long have remained in so backward
a condition. In 1887, Mr. RipLeEY and I (1)* called attention to this fact in our
Report on the Monaxonida collected by H.M.S. *“Challenger,” but as the **Challenger”
unfortunately did not visit Ceylon, the results of that memorable voyage did nothing
towards improving matters in this respect. In the same year, however, as that in
which our “ Challenger” Report was published, T was able to report (2) also upon a
collection of sponges from Madras, made by Mr. Epcar Trursroxn, the Superintendent
of the Government Central Museum, and again in 1889 I reported (3) on a second
collection of sponges made by the same Zoologist in the Gulf of Manaar. In this
way considerable additions were made to our knowledge of the Sponge-Fauna of
Ceylon and Southern India, but Mr. CARTER’S papers (4, 5) on the sponges collected in
the Gulf of Manaar by Captain W. H. CawNE WARREN still remained the principal
works on the subject ; a very remarkable fact, when we remember the extraordinarily

* The numbers in brackets refer to the List of Literature at the end of the Report.
I
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small bulk of the material which he investigated and amongst which he found
a notable addition indeed to the 13 or so

altogether something like 70 species
previously described from the same neighbourhood by Esrer (6), Hawckpn (7),
Bowereaxk (8), and HoLpsworTtH (9).

The collection of sponges (146 species) made hy Professor HerpMAN 15, however, far
more extensive than any previously obtained in Ceylon waters, and includes not only a
large proportion of the species already deseribed by the anthors mentioned, but also a
considerable number (77 species) of new ones, some of which are of very great interest.

Vith the exception of the Calcarea, which are singularly few in number, and of the

Hexactinellida, which are, of' course, a deep-water group and not likely to be met
with in the neighbourhood of the pear]l banks, the collection contains representatives
of practically all the important sub-divisions of the Phylum. In dealing with so
large a mass of material, the question of classification has assumed a very formidable
aspect, and I have found it desirable to make certam modifications in this respect
which I hope may he regarded as improvements.  These modifications will he duly
explained, and T hope justified, in the proper place.

Since, in spite of the enormous advances which have been made during the last
twenty years in our knowledge of the sponges, onr ideas as to taxonomy are not yet
by any means in a settled condition, I have considered it desirable to give brief
diagnoses of the various sub-divisions with which 1 have to deal, in order that there
may be no mistake as to the sense in which I employ them. We are, undoubtedly,
progressing rapidly towards a satistactory and natural classification of the group, but
the problem is an extremely diflicult one, and every new collection of any considerable
extent, such as the present, must for a long time to come necessitate more or less
modification of existing views. The classification which I have adopted may at
present be regarded as the latest of these modifications, based principally upon the
writings of Sounas, RipLey, LExpexreup, Torsext, and myself. Torsext, in
particular, has done much in the last few years both in arranging and classifying the
chaotic mass of information left by earlier writers, and in making notable additions to
onr systematic knowledge of this ditlienlt but mteresting group.

In order to facilitate reference to the type specimens by future workers and to make
the systematic portion of this report as precise as possible, 1 have adopted the
system, already employed in my Catalogue of Non-Calcareous Sponges collected by
J. Bracerripar WiLsoN, &e. (10), of giving at the end of the description of each
species the Register Number (R.N.), which 1 have attached to each specimen. This
method also has the great advantage of enabling one to refer readily to individual
specimens in the text.

At the conelusion of the Report I propose to give as complete a list as possible o1
the Sponge-Fauna of Ceylon and to discuss the problem of Geographical Distribution.
In the meantime I append a list of the principal memonrs dealing with the subject

artanged in chronological order.
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SPECIAL BisLiograrny or THE CryLoN SronNce-Fauxa ®

1798-1806. Espur.—* Fortsetzung der Ptlanzenthiere,” Part 2.

1870.

1881.

1884,

1887.

1388.

1889.

1889.

Enuers.— Die  Esper’schen Spongien.”  (In this memoir the author
re-describes two Ceylon species.)

Hagcker.— Die Kalkschwiimme.”  (This work includes deseriptions ot
half a dozen species of Caleareous Sponges collected hy Wricar in Ceylon
waters.)

Bowekrbaxk.—“ Report on a Collection of Sponges found at Ceylon by
E. W. H. Hovpsworrm, Esq.,” “ Proe. Zool. Soc. Lond., 1873, p. 25.
(This paper contains deseriptions of only four species. 1t was ecriticized
by Gray in © Aun. and Mag. Nat. Hist., Ser. 4, vol. XIL, p. 266.)

Horpsworrn.—*“ Note on the Occurrence ot Xenospongia patelliformis,
GRrAY, on the Coast of Ceylon,” * Proc. Zool. Soc. Lond.,” 1873, p. 32.

Carter.—* Report on Specimens dredged up from the Gulf of Manaar and
presented to the Liverpool Free Museum by Captain W. H. Cawxe
WarreN,” “ Ann. and Mag. Nat. Hist.,” Ser. 5, vol. V., p. 437; vol. VI,
p- 35 and p. 129.  (In this paper the anthor deseribes fifty-four species,
the great majority new, from material which he tells us would hardly
fill & quart measure, the largest of the specimens being not more than
three inches in its longest diameter.)

CarTER.—* Supplementary Report on Specimens dredged up from the Gult
of Manaar, &c.,” * Ann. and Mag. Nat. Hist.” Ser. 5, vol. VIL, p. 861.
(A considerable number of species are added to the previous list.)

Riprey.— - Zoological Collections of H.M.S. * Alert)” British Museum,
(The author refers incidentally to the Sponge-Fauna ot Ceylon.)

Dexpy.—— The Sponge-Fauna of Madras. A Report on a Collection of
Sponges obtained i the neighbourhood of Madras by Epcar Tnursrox,
Esq.,” * Ann. and Mag. Nat. Hist.,” Ser. 5, vol. XX, p. 153.

Soruas. - Report on the Tetractinellida collected by ILM.S. © Challenger.””’
(In this work the author deals eritically with the Tetractinellida desciibed
by CARTER from the Gulf of Manaar.)

Dexpy. —“Report on a Second Collection of Sponges from the Gulf of
Manaar”” © Ann. and Mag. Nat. Hist.) Ser. 6. vol. 11L, p. 73. (The list
of the Ceylon Sponge-Fauna is herein considerably extended, and the
report contains records made by Mr. TrnurstoN of the colours of many of
the species when alive.)

LENDENFELD.— Monograph of the Horny Sponges,” ¢ Royal Society.’

* This list includes only works which deal directly with Cevlon species, and was inserted here on

aeconnt of its historical interest. In the course of the Report T shall have occasion to refer to many other

memoirs, and, in order to eonform with the system adopted in the other Reports of this series and to save

space, I have decided to give a full list of the literature cited at the en'l of the work and to refer to it by

means of muonbers,
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SYSTEMATIC DESCRIPTION OF THE GENERA AND SPECIES
OF SPONGES IN PROFESSOR HERDMAN’S COLLECTION.

Pmyron PORIFERA.

Crass: NON-CALCAREA.

Porirera without caleareons spicules.

The non-calcareons sponges are divisible into four natural groups, tor which
I propose to use the names MyxospoNcIDA, TRIAXONIDA, TETRAXONIDA, and
Eucerarosa respectively, and which may be conveniently regarded as of ordinal rank.

OrpER: MYXOSPONGIDA.

Non-calcarea which arve primitively destitute of spicules and horny fibre ; with simple
canal system and usually large flagellate chambers.

Tn this order T include the genera Helisarca, Bajalus, Hexadella, and Oscarella,
all of which appear to me to be nearly related to one another, so that it is hardly
necessary to divide them, as is usually done, into two families, Halisarcidee and
Oscarellidee.  All of them ave, 1 believe, primitive forms, and should therefore stand
at the bottom of the series of non-calcareous sponges.

It is (uite possible that LeENDENFELD's ** Hexaceratina” may be closely related to
the «“ Halisarcide,” as supposed by that author; but, if so, it appears to me that the
Halisarcid:e are the more primitive forms, from which both Hexactimellida and
Hexaceratina have heen derived. LENDENFELD, on the other hand, appears to regard
the Malisucidze as being derived from the Hexaceratina by loss of horny fibres, and
in this opinion he is followed by TopsuNT (11), who observes ** Dépourvua a la fois de
spicules et de fibres cornds, le genve Heaadella est vraiment le dernier chainon de la
chaine des Hexaceratina et doit occuper la place uon a parfois assignée, sans raison
valable, aux Halisarea.”

The Myxospongida may therefore be regarded as representing a common starting
point, from which have originated the Traxonida, the Tetraxomida, and the
Euceratosa, and T cannot agree with Professor MiNcmix (12) in placing this order
at the end of the siliceous series instead of at the beginning. The primitive
character of the canal system argues strongly against the belief that they are forms
in which the skeleton has been lost by gradual reduction, and the case 1s obviously
quite different from that of Choudroesia, whose highly specialized canal-system,
strongly developed cortex, and evident relationship to Chondrilla, atford good
grounds tor regarding it as a reduced siliccous sponge in which the absence of
skeleton is a secondary and not a primary character.
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Hexadella, TorseNT.

Myxospongida with large, sac-shaped flagellate chambers and a distinetly difteren-
tiated, tough ectosome.

The deseription given by Torsext (loc. cit., p. 119) of this genus and of the two
species which he includes in it is evidently of a preliminary character and is unfor-
tunately without illustrations. His own diagnosis of the genus runs, © Hexaceratina
revétantes, molles, sans spicules mi fibres cornés; un pen plus épais que dans les
genres voisins, I'ectosome jouit seul de (uelque consistance et sert, dans une certaine
mesure, de squelette externe a Ja masse.”

As the genus is as yet so little known, [ shall postpone the discussion of its
relationship until [ have deseribed in some detail the anatomy of the Ceylon species.

Hexadella indica, n. sp.—Plate L., figs. 1-3.

Sponge thin, encrusting ; spreading extensively over masses of calcareous Polyzoa
and other organisms, but usnally only about 1 millim. in thickness. Colour iu spirit,
grev (in life, red ?). Surface smooth, glabrous, minutely reticulate. Vents few,
minute, scattered. Consistence (in spirit) rather tough and membranous (owing
chiefly to the ectosome), so that the sponge can be stripped off’ from the substratum
like a skin.

The ectosome (Plate 1., fig. 1, Fet.) forms a tough pellicle about 0:08 millim. thick,
which can be stripped oft from the underlying choanosome. The choanosome evidently
consists of a thin lamella (tig. 1, Ch.L., fig. 2), very much folded upon itself. The
lamella 1tself 1s little, if any, thicker than the ectosome, and contains a single layer of
large, sac-shaped flagellate chambers (figs. 1, 2, F.C.), whose arrangement, of course,
tollows the curvature of the lamella. The stineture of the choanosome thus reminds
one very strongly of what occurs m Oscarella, but there is no extensive internal
portion free from flagellate chambers as m that genus.

Between the folds of the choanosomal lamella lie the primary inhalant (£.1.C.) and
exhalant (2. E.C.) canals. The former expand at their outer ends into large, irregular
crypts (fig. 1, Cr.), roofed over by the ectosome, which merges insensibly into the
choanosome at the points of contact. These crypts, resembling subdermal cavities,
may sometimes be seen from the surtace, ramifying horizontally beneath the ectosome.
The primary exhalant canals open at thelr inner ends into larger exhalant channels
(fig. 1, L.E.C.).

Owing to the development of the ectosome, the water does not enter the primary
inhalant canals directly, as in Oscarella, but by means of numerous well-developed
“chones” (fig. 1, Ch.), which penetrate the ectosome at right angles to the surface.
tach chone expands somewhat at its outer end in a trumpet-like manner, and is
covered over by a membrane (fig. 3, Mem.) which doubtless contains the inhalant
pores, but the pores are now all closed and canuot be recognised. I have, Lowever,
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seen indications, 1 the form of fine, slit-like canals i the closing membiane, of the
existence of several mimute pores in the roof of each chone.

From the primary inhalant canals the water reaches the flagellate chambers by fine,
sometimes branching canaliculi of considerable length (fig. 2, 1.Ca.). The chambers
themselves (tigs. 1, 2, F1C)) are sac-shaped, unbranched (at any rate usually) and up
to abont 0°098 millim. long, though usually less (say about 0°065 millim.). They
open into the primary exhalant canals either directly (eurypylous) or through short
exhalant eanalicull.

The mesogleea, both of the ectosome and choanosome, is abundantly developed and
chiefly collenchymatous, with a profusion of small connective-tissue cells (fig. 2, C.7.C.)
with nimch-hranched processes.  The mesoglaea of the ectosome passes insensibly into
that of the choanosome at the points of contact ; the former, however, stains rather
more darkly than the latter, and 1s often distinetly, though very finely, fibrillated.

In the mesoglea we also find embedded a large number of small, darkly staining,
spherical cells (figs. 1, 2, 3, Sy..L.), about 0006 millim. in diameter, sometimes
apparently with small central nuclei. These cells are most abundant around the
various parts of the inl_mlnn’c canal-system, and are congregated in immense numbers
m the inner portion of the ectosome. They sometimes appear to be broken up mto
groups of smaller cells. They ave in all probability symbiotic algee, such as are known
to occur frequently in sponges, a conclusion which is rendered almost certain by the
fact that, when treated with iodine and sulphurie acid, they give a distinet purple
coloration (although it must be admitted that when tested for stareh with ScuurLrze’s
solution, only negative results were obtamned). These bodies are probably closely
cellules sphéruleuses” to which TopseNt (loc. it p. 120)

(13

comparable to the
attributes the red colowr of his IHevadelle racovitzad, and which are also (in my
opinion) probably symbiotic algre.  Unfortunately, I have no information as to the
colonr of Hexadella {udica in life, hut if, as seems just possible, it is dentical with
Carter’s Haliswrea rubitingens, 1t s also red, and the colour may likewise be
attributable to the symbiotic algze.

This very interesting sponge appears to form a connecting link between the three
genera Oscarello, Halisarea, and Hexadella, to which latter genus T have rveferred 1t
only after long hesitation. It resembles the first i the distinctly folded character of
the choanosomal kumella and the arrangement of the flagellate chambers, which are,
however, much larger and usually (thongh not always) eurypylous, while @ more
important distinetion is introduced by the strong development of the ectosome.  The
structure of the ectosome, the absence of the curious connective-tissue fibres, and the
unbranched character of the flagellate ehambers, together with the less extensive
development of the mesoglea, separate it from Jlalisarca.  The mesoglea appears,
however (as far as one can judge from Torsext's description), to be a good deal more
extensively developed than in his species of Hexadella,  TorseNT says nothing about
the existence of a distinetly folded choanosome lamella, or of inhalant chones, in his
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species, and 1t is uite possible that a new genus may bhe necessary for the reception
ot the Ceylon sponge, but this is a point whieh cannot be decided until we have more
mformation as to the Kuropean species.

Hexadella indica may. as 1 have already suggested, possibly be identical with
Carter’s Halisarea rubitingens (5), whieh was deseribed trom dry material from the
Gult of Manaar and referred to the genus Halisarca provisionally by its author.
Having examined one of My, CARTER's original preparations of Halisarca rubitingens,
now in my possession, 1 have come to the conclusion that we cannot say for certain
what that organism was, and that it will be best to abandon the name altogether.

R.NL 26, 46 (Gulf of Manaar), 254 (south of Adams Bridge, 5 fathoms).

Orper: TRIAXONIDA (HEXACTINELLIDA).

Non-calearea m which the skeleton is composed of siliceous spicules whose funda-
mental form is triaxonid and hexactinellid.

Owing, doubtless, to the collecting operations having heen confined to comparatively
shallow water, there are no representatives of the Hexactinellida i the colleetion.
There are, however, a few speciinens of the so-called IMexaceratina which may he
found ultimately to belong here.  As, however, I do not consider that their
svstematic position 1s yet definitely settled, I have decided to deal with them later
on, in counection with the other horny sponges (see below, p. 200).

Orper: TETRAXONIDA.

Non-calearea in which the fundamental form of the spicule 1s tetraxonid and
tetractinellid.  The spicules may, however, be more or less reduced, and also to
a greater or less extent replaced by spongin or even sand.

It will be seen that I use the term Tetraxonida in a wider sense than that in
which it is employed. for example, by MixcHIiN, m his admirable article in
LANKESTER'S * Zoology.” It appears to me necessary to do this in order to bring out
the most fundamental character of the group, viz., the primitively tetraxonid and
tetractinellid character of the spicule, in contrast with the triaxonid and hexactinellid
character of the spicule 1 the Traxomda.® The term Tetractinellida may e
reserved for those non-Lathistid Tetraxonida which retain to a greater or less extent
the primitive spicule-torm, a form which doubtless characterised the ancestors of all
the Tetraxonida, but has been lost by reduction in many of the existing members of
the group.

The Lithistida have evidently developed along special lines ot their own, and

* The ocenrrence of triods in the most primitive family of the Tetraxonida (viz., Plakinida) suggests

a triaxonid (and triradiate) precursor of the tetraxonid and tetractinellid spienle. The triaxonid spicule
of the I'lakinide is, Lowever, a fundamentally different form from that of the Trizxonida (Hexaetinellida).
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include both tetractinellid and monaxonellid forms, they may therefore he most con-
veniently regarded as constituting a separate *
Lithistida, the term Tetractinellida 1s confined to Sonnas’s group *¢Choristida,” a
sense 1in which 1t has already been employed by LENDENFELD in his work on the
Tetractinellida of the Adratic (13).

Recent researches, however, have shown that the Tetractinellida, Lithistida,

grade.” By this exclusion of the

Monaxaonellida, and certain horny sponges which 1 propose to call Pseudoceratosa, are
so closely related to one another that they must certainly be included in one and the
same order. Indeed, it 1s difficult to draw a hard and fast line between these
gradually into one another. 1t is certain that

sub-divisions, which merge very g

the Monaxonellida have been derived (probahly polyphyletically) from ancestral
Tetractinellida, and the Psendoceratosa (or, at any rate, the great majority of them)
from ancestral Monaxonellida (probably polyphyletically), while the Lithistida may
also be of polyphyletic origin and are closely related to the Tetractinellida on the
one hand and to the Monaxonellida on the other.

The sharp separation of these fonr groups 1s, therefore, to a large extent artificial,
but must be retained as a matter of convenience till we know a good deal more abhout
their phylogeny. It must, however, be clearly recognised that the groups Tetracti-
nellida, Lithistida, Monaxonellida, and Pseudoceratosa simply represent stages m a
complex evolutionary series, commencing with the first-named group, and that each
of the later stages may possibly have been reached along more than one line
of descent.

sRADE : TETRACTINELLIDA.

Tetraxonida in which the primitive tetraxonid and tetractinellid condition (or a
possibly still more primitive triaxonid and tri radiate condition) 1s retained by
some at least of the spicules, while no desmas are developed.

Sus-orpER: HOMOSCLEROPHORA.

Tetractinellida in which microscleres and megascleres are not yet sharply differentiated
from one another and no tricenes are developed.

[ venture to propose the name Homosclerophora to replace the old name
Microsclerophora of Sorras. The latter is very misleading i that it does not
indicate the primitive undifferentiated character of the spicules as regards size, and
leaves it to he inferred that microscleres, as distinet from megascleres, are present.

Torsext (14), followed by MixcuiN (12), associates the Homosclerophora (Micro-
sclerophora) with the “ Microtrizenosa ” and the  Oligosilicina” in one group, to which
he gives the old name “ Carnosa.” This appears to me a most undesirable proceeding,
for while the Homosclerophora (especially the Plakinidee) are evidently primitive forms,
as SOLLAs (15) long since pointed out and as is clearly shown by their anatomical
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characters, the ¢ Microtrizenosa ” are what MixcHIN terms “a heterogeneous collection
of sponges of divers aflinities,” and the *“ Oligosilicina” (“ Chondrosidee,” of SCHULZE)
are simple only by the reduction of the skeleton and not primitively. I therefore
consider that Torsext’s revived “Carnosa” should be again abandoned, the
* Microtrizenosa 7 placed amongst the other trizene-bearing Tetractinellida, and the
" Oligosilicina ” placed near the Tethyidwe, to which theyv are evidently allied by
their corticate character, the general arrangement of their canal-system, and the
astrose microseleres of Chondrilla.

The Homosclerophora are thus left as the natural starting point of the Tetraxonid
series, a position already clearly indicated for them by LeNDENFELD in his work on
the Tetractinellida of the Adriatic. TorseNT, it is true, fully recognises the artificial
character of his ¢ Carnosa 7 and places them after his ** Tetractinellida.” MiINcHIN,
on the other hand, places them first, a diversity of opinion which clearly indicates
the impracticability of associating together such widely different forms as are included
in the group.

Owing to their primitive character, the Homosclerophora form a very important
and 1nteresting sub-order, and it is here that we must seek for the origin, not only
of the various types of canal-system, but also of the almost innumerable types of
both micro- and megascleres met with amongst the Tetraxonida.

Fayirny: PLAKINIDE.

Homosclerophora in which no distinet cortex is developed.

This appears to bhe the most primitive family of the Tetraxomda. The genus
Plakivastrella, formerly included herein, but possessing more or less well-developed
tricenes, finds a more natural position amongst the Pachastrellidee.

Dercitopsis, n. gen.

Plakinidie with calthrops, triods and smooth oxea, but no candelabra. The oxea vary
greatly in size, and some of the smaller ones form a special dermal layer, in
which they are commonly arranged at right angles to the surface.

It is, perhaps, doubtful whether this genus ought to be separated from Plakortis,
but the species for which it is founded difters from the type species of Plakortis
(P. simplex) in three respects :—(1) Calthrops are present as well as triods;
(2) some of the oxea are so large as to deserve the name of megaseleres, although
they pass gradually into the smaller forms (microxea); (3) some of the microxea
form a special dermal laver, in which they are commonly arranged at right angles to
the surtace.

In this genus we have a refutation of SoLLAs's statement that ‘ megascleres are
absent” from the so-called * Microsclerophora” (including the Plakinidz), and we

K
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see very clearly how oxeote megascleres may be derived divectly from primitive
triaxon or tetraxon spicules by suppression of one or two actines (see Plate IL.,
fig. 1). From the same source are derived microxea, and these, being frequently
curved, have probably given rise to the sigmata and toxa and, perhaps, other
curvilinear mieroscleres of higher groups. Increase in the number of actines of the
primitive spicule, on the other hand, accompanied hy other wodifications, has
probably given rise to the astrose series of microscleres. Thus Dercitopsis and its
allies may be regarded as representing at the present day the common aucestors of
hoth Astrophora and Sigmatophora.

Dercitopsis ceylonica, n. sp.—Plate IL., fig. 1.

This species is represented in the collection by two small, lat pieces which have
probably heen encrusting and may have formed parts of the same specimen.  One is
about 22 millims. in length, 13 millius. in greatest breadth, and 7 millims. in greatest
thickness. The other is about 26 millims. in length, 16 millims. in greatest breadth,
and 7 millims, in greatest thickness. The surface is smooth but rather umeven.
Colour in spirit, dark slate grey on the outside, dull yellow internally. Vents
minute, scattered singly, with a tendency towards marginal arrangement or grouping
on prominent parts. Inhalant pores dispersed abundantly over the surface, not in
sleves.

Skeleton very deuse, for the most part quite confused and rregular, but with the
smallest microxea forming a thin dermal crust, in which they are commonly arranged
at right angles to the surface.

Spicides.—(1.) Calthrops and triods (Plate 1L, fig. 1, «-/); rays smooth, sharply and
gradually pointed, commonly about 0°033 millim. long by 0:005 millim. in maximum
diameter, but sulject to considerable variation, and occasionally exhibiting monstrous
torms such as twins,

(2.) Oxea (fig. 1, i-0); varying enormously in size, but in such a perfectly
graduated series between the smallest and the largest that they cannot be divided
into mega- and microseleres. The dermal microxea measure only about 0025 millim.
by 0°002 millim., while the oxea in the deeper parts of the sponge frequently measure
as much as 042 millim. by 0°012 millim.  Both large and small oxea are smooth,
gradually and finely pointed at each end, and frequently centrotylote. They often
exhibit a curvature, which may be sigmoid or toxoid, and thus strongly support the
conclusion arrived at by Sorvas (loc. cit., p. 109) to the effect that the toxa of
Dercitus arve probably microxea which have acquired a curvilinear growth. The
same author has also pointed out that the spinose microrhabds of Dercitus origimate as
smooth centrotylote microxea, which he regards as diactinal asters. From a similar
oright we get, in the case of Dercitopsis ceylonica, comparatively large oxeote
megascleres, which seems to indicate that this common type of spicule may also have
been derived from an aster. 1t also seems probable that the well-known sigmata, sp
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widely distributed in certain tetractinellid and monaxonid groups, may have originated
from such mieroxea as we find here, in other words, from diactinal asters.

The distinetion between ectosome and choanosome is not well-marked, and there
is mo properly defined cortex.  The ectosome is, however, fairly thick (about
0-27 millim.), and much more densely spicular than the choanosome; it contains
numerous small brown pigment cells (which are also met with in the outer part of the
choanosome). There is no fibrous tissue in the ectosome, and what little mesoglea
there is between the densely packed spicules is probably collenchymatous. The
mesoglwea of the choanosome is very finely and uniformly granular.

The dermal pores lead into short inhalant canals which penetrate the eetosome
more or less vertically and, after uniting together to a greater ov less extent, open
beneath the cetosome into spacious * erypts.” from which the inhalant canals of the
choanosome take their origin.  The flagellate chambers are rather large, pouch-
shaped, about 004 millim.  longer diameter; eurypylous, or with short, wide
exhalant canals.

R.N. 139, 235 (! Parts of the same specimen. From Station XLIL, 12 miles oft
Galle, 100 fathoms).

Sup-orbER: ASTROPHORA.
Tetractinellida with tricenes and with astrose microscleres ; without sigmata.

Famy: TACHASTRELLID/E.

Astrophora without long-shafted trizenes and withont sterrasters.  Calthrops, in
addition to short-shatted titeenes resembling calthrops, may be present.

Plakinastrella, SCHULZE.

Pachastrellidae with calthrops and (or) short-shafted trizenes and oxea for megascleves ;
and oxyasters and microxea for microscleres ; the microxea forming a special
dermal skeleton.

This genus occupies an intermediate position between the Plakinide and the
Stellettidee, and probably indicates the first stage in the evolution of the long-shafted
tricene from the calthrops.  The relationship to the Plakinide is clearly shown by the
form of the oxea, and the differentiation between megascleres and microscleres is not

yet by any means complete,

Plakinastrella intermedia, n. sp.—Plate 1., fig. 4; Plate IL, fig. 2.

Specimen (Plate L, fig. 4) il'i'(*glllzll*]us' branched and shortly stalked ; branches short,
thick, irregularly nodose, spreading more or less horizontally, rounded at the extremi-
ties. Surface smooth Dbut uneven, minutely porous in parts. Texture firm and
incompressible, with many relatively large foreign bodies embedded in the substance

K 2
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of the sponge and sometimes projecting beyond the surface. Vents small and few, on
rounded ends of branches. Pores scattered m irregular groups; many in each group,
easily visible under a pocket lens. Colour in spirit, greyish brown. Total height,
20 millims. ; greatest breadth, 26 mllims.

The skeleton is for the most part very confused. The choanosome is densely
strewn with large oxea lying in every direction and occasionally agoregated in loose
bundles ; with these are mingled oxea of smaller size and a few tetract spicules,
while the interspaces ave filled in with immense numbers of oxyasters, uniformly and
thickly scattered through the soft tissues. On the surface of the sponge i1s a dense
layer of small oxea, tangentially disposed, and for the most part lying so close
together as to touch one another and form a continnous crust, perforated hy the
numerous eireular inhalant pores wherve these occur. Beneath this dermal erust are
extended horizontally a number of the large oxea and the heads of the dichotrizenes.

Spicules.—(1.) Dichotrienes (Plate 1L, fig. 2, a-d), with cladi extended beneath
the dermal erust and shaft projecting inwards at right angles to the surface. The
shaft is short, stout, and fairly gradually sharp-pointed, only about as long as the
radius of the cladome (or even shorter), measuring, say, about 0:37 millim. by 0055
millim.  The protocladi are short and stout, about 0:092 millim. by 0:055 millim.  The
deuterocladi are about two and a half times as long as the protocladi, but vaviable ;
fairly gradually and sharply pointed, commonly slightly curved and often unequal.
Boiled-out preparations show various monstrous forms of this spieule, e.g., one with
one cladus unbranched, another with one deuterocladus itself branched, another with
the shaft branched, and also a number of very much slenderer forms of the same spicule
which are probably not fully developed. Although these dichotrienes are essentially
characteristic of the sub-dermal skeleton, yet we find a good many branching spicules
scattered through the deeper parts of the sponge, which evidently belong to the same
type.

(2.) Oxea (Plate IL, fie. 2, e—p). «, large ; more or less curved or even angulated
m the middle; fusiform ; usually graduwally and fairly sharply pointed; size about
12 millims. by 0°037 millim.  Oceasionally a slightly curved stylote spicule may be
observed, with one end broadly rounded; apparently derived from an oxeote by
suppression of one ray. b, small; found chieflv in the dermal crust; fusiform,
gradually and sharply pointed, slightly curved; varying very mmch i size;
averaging, sav, about 0°18 millim. by 001 millim., but ranging from about a third of
these dimensions throngh intermediate sizes to the large forms.

(3.) Rather large oxyasters (Plate 11., fig. 2, g—»), abundantly strewn through the
choanosomne ; with usually about five long, slender and gradually sharp-pointed rays,
which are smooth and up to about 0:025 millim. m length ; there s no centrum.

Stained sections show that the ectosome is rather thin, apparently consisting only
of the dense spicular erust and with no fibrous tissue except a little around the
oscular tubes.  The choanosome is gelatinous (collenchymatous). Both ectosome and
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choanosome contain numerous pigment cells full of brown granules, especially in the
walls of the canals. The material is not sufficiently well preserved to show the
characters of the flagellate chambers. The inhalant pores, about 0:13 millim. in
diameter, are the single openings of short eylindrical chones which penetrate the
spicular dermal crust and arve provided with well-developed sphincters near its inner
limit ; but there are no extensive subcortical crypts.

(A fragment of a large, massive anatrizene was found in a boiled-out preparation of
the spicules of this sponge. but I could find no others, either in boiled-out preparations
or in sections.  Should this form of spicule prove to be proper to the species, it would
necessitate its removal from the genus Plakinastrellc).

LWNL 224 (from Station XL1, 12 miles off Galle, 100 fathoms).

Plakinastrella schulzei,” n. sp.—Plate II., fig. 3.

This well-characterised species is represented in the collection by an irregular
massive spectinen (or fragment) which has heen cut oft at the base from its attachment.
The npper surface is strongly convex and is produced into irvegular elevations. The
specimen contains many foreign organisms, both internally and encrusting the surface
(it 1s penetrated by the spiral shells of a species of Tenagodes (Siliquearia), a gastropod
which habitually lives in sponges). The colour is purplish grey externally (owing to
the presence of numerous granular pigment cells), yellowish within. The vents are
rregularly scattered, well-defined circular openings, which may be crateriform ; up to
about 3 mllims. in diameter, but usually a good deal smaller.  Inhalant pores (¢) are
rather conspicuous on some parts of the surtace, but irregularly scattered and varying
much in size. The specimen measures about 50 millims. m length, 30 millims. in
breadth, and 18 millims. in thickness.

The main skeleton is a very nregular interlacement of numerous large oxea and a
few short-shatted trieenes; the spicules occasionally forming loose wisps. The
dermal skeleton is a dense feltwork of small oxea.

Spicules.—(1.) Short-shafted trienes (Plate I1., tig. 3, a-d), resembling calthrops
and subjeet to much variation in form; commonly with three rays long and bifid and
the fourth short and simple, all fairly sharp-pointed ; or all the rays may be simple ;
or one only may be bifid; or one may be trifid, and doubtless other varations could
be found. Total diameter measured up to about 0°68 millim. from apex to apex of
rays, with primary rays about 0°046 milhm. thick.

(2.) Oxea (Plate 1L, fig. 3, e~f). The large oxea of the main skeleton () are stout,
fusiform and gradually sharp-pointed at each end ; more or less curved and occasionally
slightly angulated at two points, but not centrotylote, They measure, when fully
developed, about 1'3 millims. by 0055 mullim.  The small dermal oxea (i, s, t) are
commonly centrotylote, more or less sharply pointed at each end, and with the two
terminal thirds beut upon the middle third at shight angles in the same divection ;

* Named in hononr of the most eminent of Spongologists, Professor F. E. ScnvLze.
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they are quite smooth and measure about 0-35 millim. by 0:018 millim., but with
considerable variation in size. Between the large and small oxea thus deseribed we
find so many intermediate in shape and size (f-¢) that it is impossible to distinguish
them as megascleres and microscleres respectively.

(3.) Oxyasters (Plate I, fig. 3, r-x) with smooth, slender, sharp-pointed rays and
little or no centrum, are very abundant in the deeper parts of the sponge; they
measure about 002 millinm. in total diameter.

The irregular arrangement of the short-shafted tricenes (which presumably
originated phylogenetically at the surface of the sponge and acquired their
characteristic form in direct relation to that position), and the absence or searcity of
typical ealthrops. scem to indicate that this species is less primitive than the type of
the genus (I’ copiosa. ScAULZE), and, in fact, somewhat degenerate.

RN 149 (from Station XLI, 12 miles oft’ Galle, 100 fathoms).

Steba, SOLLAS.

Thin, encrusting Pachastrellidee, with short-shafted tricenes, resembling ealthrops,
for megascleres, and only spined microxea for microscleres,

In 1888 SoLras (loc. cit., p. 102) proposed the genus Stwba for CARTER'S Samus
simplex from the Gulf of Manaar, but LENDENFELD (13), followed by Toprsent (14), has
merged the genus in Dereitus.  Inasmuch, however, as the type species of Dercitus
(D. bucklandi, Bk, sp.) possesses toxa amongst its microscleres, while Staba does not,
it secms to me desirable to retain the distinction between the two, especially as we
now know three more or less distinet species without toxa, viz., Stwba simplee
(=Samus simplex, CARTER ; Dercitus simplex, ToPsENT) ; Stawba plicaia (= Corticium
plicatum, Scamint ; Caleabrina plicata, SOLLAs ; Dercitus plicatns, LENDENFELD and
Torsent), and Staba catensa, n. sp.

SoLLas’s genus Calcabrina, founded for Scumipr’s Corticiwm plicatum, must be
regarded merely as a synonym of Steba.

Steeba extensa, n. sp.—Plate V., fig. 1.

Sponge thin, encrusting, spreading extensively over the surface of and into the
cavities ot a mass of caleareous débris (Melobesia, Polyzoa, Coral, Worm-tubes, &e.,
mixed together). Surface for the most part smooth and sub-glabrous, slightly rugose
in parts; consistence tough and rather fleshy ; colour in spirit, pale grey. Vents and
pores not seen.  The exposed part of the sponge forms an almost uninterrupted sheet
abont 45 millims. by 33 millims. in extent, but of irregular outline.

The main skeleton consists of short-shafted trizenes scattered abundantly, but quite
irregularly through the choanosome, but very sparsely in the ectosome, and there is a
thin dermal erust of microxea.

Spicules.—(1.) Tricenes (Plate V., fig. 1); with short, stout, sharp-pointed shaft,
measuring about 0°136 millim. by 0:02 millim. when fully developed, with cladome
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about 02 millim. across; the cladi are usually extended nearly at right angles to
the shaft; they are short and each usually divides mto two short, sharp-pointed
branches ; oceasionally, however, the cladi are unbranched and sometimes they are
very wregular,

(2.) Spined microxea (Plate V., fig. 1); very slender, straight or very slightly
curved, with spination minute but sharp and abundant and tairly uniform throughout
the length, excepting that there is frequently a constriction in the middle of the
spicule, in which the spmation may be more or less wanting ; size about 002 millim.
by 0-00133 millim. (excluding spines). These spicules occur very abundantly in the
dermal crust already meuntioned and also scattered throughout the sponge.

The ectosome forms a cortex about 0:27 mnllim. thick, composed of large oval
cystenchymatous cells with fibrous tissue between them, the fibres, for the most part
at any rate, lymng parallel with the surface. The cystenchyme cells measure about
0°06 millun. in longer diameter and are also abundant in the choanosome.

This species is obviously very closely related to the European Staba plicata, on
the one hand, and to S. simplex, from the Gulf of Manaar, on the other. From the
former, which has been fully re-described by Torsent (14), it differs in its longer and
slenderver and more sharply-pointed microxea, and i the fact that the trienes are
nearly all dichotricenes.  From the latter it differs in the smaller size of the trienes
and the larger size of the microxea, and in the fact that the spines of the microxea
are not *“ most prominent towards the ends,” though, as 1 have pointed out above,
they may be more or less absent from the mnddle of the spicule. 1t appears to be a
good deal more robust in growth than either species. It 1s quite possible, however,
that subsequent researches may make it possible to consider all three as mere
varieties of one species, but for the present 1t seems desirable that they should be
kept separate.

Torsent deseribes the ectosome of Staba plicata as being collenchymatous, but he
mentions and figures large * cellules sphéruleuses,” which are evidently closely similax
to the large cystenchyme cells of S. extensa.  The partly fibrous cortex of the latter,
almost devoid of megascleres, may possibly afford another means of specific
distinetion.

In external appearance (i spirit at any ratej Stewbo extense bears such a close
resemblance to the thin encrusting form of Chondiilla wustraliensis that it is difticult,
if not impossible, to distingmsh the two without microscopical examination.

R.N. 167 (Station LXVL, oft Mutwal Island, March 19, 1902, 10 to 35 fathoms).

Favivy: STELLETTID R,
Astrophora with long-shafted trizenes, without calthrops and without sterrasters,

Myriastra, SOLLAS.

Microsclere @ euaster of one form only.  Letosome not a cortex.
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Myriastra clavosa (RIDLEY).

1884, Stelletta clavosa, RIDLEY (16); 1888, Myriastra clavosa, SOLLAS (15).

I have no hesitation in referring to this spectes four small specimens trom deep
water oft’ Galle.  The specimens are approximately spherical in form and up to about
9 millims. in dizmeter.  There 1s a single slightly depressed vent, which, in three of
the specimens at any rate, has a membranons margm. The colonr is grey-yellow.
As this 1s an entirely new locality for the species, which has hitherto been obtained

cive the details of spieulation of one

from waters north of Australia, T propose to g

specimen in justification of the identification.

Spicules.—(1.) Dichotrieenes; shaft, 1-4 millim. by 0°025 millim., gradually and
finely pomnted; chord, 06 millim. ; protocladi, 0°08 millim. ; deuterocladi, 02 millim.

(2.) Anatrizenes; shaft, 2'3 millims. by 0°02 millim., very finely and gradually
pointed ; chord, 0°1 millim. ; cladi, 0°06 millim., rather stout; of the shape figured
by RibLEY.

(3.) Large oxea; fusiform, gradually and sharply pointed, 22 millims. by 0025
millim.

(4.) Cloacal oxea ; commonly 0°2 millim. by 0004 millim., may be rather larger.

(5.) Chiasters; extremely minute, with no distinet centrum, and long, slender,
tylote rays varying in number; total diameter, 001 millim.

It will be seen from the above that the shaft of the dichotriene 1s a good deal
shorter than in previously deseribed specimens, but, considering the variation in this
respect, we cannot regard this difference as being of specific importance.

R.N. 131, 132, 227, 228 (all from off Galle and onwards up the West Coast of

Ceylon, depths up to 100 tathoms).

Myriastra tethyopsis (CARTER).

1880, Stelletta tethyopsis, CARTER (4); 1888, Myriastra (?) or Anthastra (?) tethyopsis,
SOLLAS (15).

There are four specimens of this very remarkable sponge in the collection. SorLrnas
regards the species as insufficiently characterised, but, as a matter of fact, Carrer’s
deseription is very good, and leaves no doubt as to the identification.  The fact that
SoLLAs was unable to assign it definitely to any of his genera tends rather to show
the unsatistactory nature of his system of classification than the mnsufliciency ot the
original description.

The specimens (in spirit) are light grey in colour. The smallest is about
10 millims. and the largest about 42 millims. in diameter. The shape 1s very
characteristically turbinate, more or less flattened below, and conical above. The
surface is harsh to the touch and finely granular, very minutely and rather sparsely
hispid.  In the larger specimens a dense mass of long, hair-like spicules projects from
more or less of the lower surface. The lager specimens were evidently attached



SPONGES. ! 73

below. The apparent total absence of vents is a remarkable feature. Only in the
smallest specimen have 1 seen what looks like a small natural vent, aud that is on
the flattened (presumably lower) surfice.  Doubtless the exhalant apertures are
completely concealed by contraction in preserved specimens. Owing to the enor-
mously strong development of the dense radiating skeleton, and the manner in which
the cladi of the tricenes come close up to the surface (giving it its granular character),
I have found it impossible to cut a tangential or surface section in the ordinary way
in order to look for pores in the dermal membrane. On attempting to cut such a
section the sponge splits up radially along the lines of the gigantic spicules.

The skeleton is remarkably strongly developed, the shafts of the huge oxea and
tricenes being arranged in dense bundles, which radiate from a central < nucleus” and
leave only narrow interspaces between them; while the expanded cladi of the
dichotrizenes form a thin but dense dermal crust, in which innumerable very minute
asters also occur.

Spieules.—(1.) Dichotrizenes ; shaft about 80 millims. long by 0°074 millim. thick
a short way below the cladome, tapering very gradually to a narrow, long-drawn-out
but rounded point; cladi short, stout, once-forked, expanded almost at right angles
to the shaft; chord about 0°46 millim. ‘

(2.) Protricenes; with long and very slender shafts and slender cladi about
0:05 millim. long, commonly projecting from the general surface. Much larger
protricenes, with comperatively stout shafts and short stout cladi, occur in the
anchoring tufts on the lower surface of the adult sponge.

(3.) Anatrieenes; with long slender shafts, and rather stout cladi up to about
0'1 millim. long.

(4.) Oxea; associated m bundles with the shafts of the dichotrienes; fusiform,
gradually and fairly sharply pointed at each end; size about 8:0 millims. by 0°073
millim.

(5.) Asters; very numerous at and near the swurface of the sponge, with small
centrum and numerous slender conical rays of equal length; total diameter about
0-01 millim. Such spicules are very rare in the deeper parts of the sponge, and
those which I have seen do not differ in any important respect from the asters of the
surface.

The smallest specimen possesses in one part, beneath the surface, m addition to
the asters, numerous minute refractive globules, which look as if they might be
siliceous.

Stained sections show that there is a very thick gelatinous (collenchymatous)
ectosome, excavated by numerous large, nregular cavities, from which ocecasionally
wide canals, provided with numerous transverse diaphragis, lead vertically mwards
through the choanosome. Small dermal pores are scattered between the cladi of the
dichotrizenes. The choanosome 1s not sharply difterentiated from the ectosome, but
is finely granular. The flagellate chambers are oval and measure up to about

T,
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0:04 millim. in longer diameter; they are densely crowded together, and either
eurypylous or with very short, wide exhalant canaliculi.

This species is so peculiar that it might almost form the type of a new genus, but
I cannot tix upon characters which would separate it absolutely from SorLas’s
Myriastra.  The sponge, however, is not exactly small, nor are the oscules distinet,
nor are the pores in sieves, nor yet is the ectosome thin; all of which features are
mentioned by Soruas as characters of Myriastra, though T should hardly consider
them as being of generic value myself.

R.N. 128, 1284, 1288, 130 (Station XLI., 12 miles off’ Galle, 100 fathoms).

Pilochrota, SOLLAS.

Microsclere a euaster of one form only.  Ectosome differentiated to form a cortex.

Pilochrota haeckeli, SoLLas.—Plate 1L, fig. 4.
1888, Pilochrota haeckeli, SOLLAS (15).

There are eight specimens in the collection which agree so closely with SoLLas’s
deseription as to leave no doubt of their specific identity with the ¢ Challenger”
species, represented in the * Challenger” collection by a single specimen from the
Philippine Islands. The Ceylon specimens are wregularly spherical or oval in shape,
and the largest 1s about 16 millims. in maximum diameter. The colour in spirit is
grey. The vent (when visible) is single, small, and surrounded by a membranous lip,
minuntely hispid owing to projecting oxea. The inhalant pores are arranged in small
sieves, which are irregularly scattered or situated in shallow meandering grooves.
The sponge has a strong tendency to attach itself to foreign ohjects by means of short,
root-like processes.

I subjoin the spicular measurements taken from one specimen (RN, 127), in
support of the identification :—

(L.) Orthotrizenes (Plate Il., fig. 4, «); shatt, 23 millims. by 0074 millinu.,
gradually and sharply pointed ; cladi, 0°3 millim. long, stout, conical, sharp-pointed,
expanded almost at right angles to the shaft, slightly recurved.

(2.) Anatrizenes (Plate 1L, fig. 4, ¢); shatt, 28 millims. by 0°037 millim., long
and slender, finely pointed; cladi, strongly recurved, fairly stout, sharp-pointed,
0-13 millim. long.

(3.) Somal oxea; fusiform, gradually and sharply pointed at each end, symmetrical,
often slightly curved ; measuring about 23 millims. by 0:04 nillim.

(4.) Cloacal oxea ; small and slender, about 02 millim. by 0°005 millim.

(5.) Chiasters, with very slender, tylote rays; total diameter about 0°012 millim.,
not very abundant.

(There are also a few curlously abnormal trienes with very short and stout shafts,
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as shown in fig. 4, b, d, ¢, but T think that these must be regarded as monstrous
forms of the orthotrirenes and anatrieenes, and not as having any taxonomie value.)

R.N. 127, 127a, 1270, 127¢, 127d (all from deep water oft’ Galle and onwards up
the West Cloast); 197 (no special locality); 215 (deep water outside the pearl banks,
Gulf of Manaar); 225 (Station XLI., 12 miles oft Galle, 100 fathoms).

Pilochrota hornelli, n. sp.-—Plate 11., fig. 5.

The single specimen is shaped like a somewhat elongated potato, with a fairly
smooth but rather uneven and finely granular surface, to which a number of foreign
bodies, such as shell-fragments, Foraminifera, &e., are attached. 1In its present
condition it measures about 45 millims, by 33 millims. by 33 millims., but a small
piece has been cut oft’ from one end. The texture is somewhat spongy internally,
but with a firm, dense outer crust nearly 1 milhm. thick in places. The colour is
light brown thronghout. The inhalant pores are arranged in small groups (pore-
sieves) thickly and generally scattered over what was probably the lower half of the
sponge ; they are also scattered singly on the upper part. There is a single large
vent near one cnd of the upper surface, clongated transversely to the long axis of the
sponge and with a narrow, thickened, smooth, fleshy margin.  The vent measures
about 6 millims. by 2 millims., and is the opening of a short, wide oscular tube formed
by the union of a number of large exhalant canals.

The skeleton in the interior of the sponge is loose and irregular, composed
principally of large, scattered oxea, not arranged in definite fibres, Towards the
surface the spteules tend to collect together into fibres which end in dense brushes
composed almost entirely of ortho- and anatricenes.  These brushes separate the wide
subcortical erypts from one another, but their expanded outer ends form a continuous
spicular crust at the surface. The eladi of the orthotricenes are for the most part
extended at the surface of the sponge, but do not project beyond it, those of the
anatrieenes lie somewhat deeper down in the cortex. There are also a large number
of orthotricenes whose cladi lie beneath the subeortical crypts while their shafts
project mwards into the choanosome.

Spicules.—(1.) Orthotrizenes (Plate I, fig. 5, «a-d); with stout shaft tapering
very gradually to a narrow, bluntly rounded or sharp apex, and with short, stout,
conical cladi extended almost at vight angles to the shaft ; two typical examples from
a hoiled-out preparation gave the following measurements :—(«.) Shaft, 1°5 millims.
hy 0°032 millim. ; cladi, 0-123 millim. by 0:03 millim.  (b.) Shaft, 1:017 millim. by
0:04 millim. ; cladi, 0°115 millim. by 0:033 millim.  In the dermal crust one or two
of the cladi not infrequently become bifurcate, but this takes place very nregularly,
and a good many monstrous forms ocecur.

(2.) Anatriienes (Plate 1L, fig. 5, ¢); shaft long and fairly stout, not tapering to
hair-like dimensions, though, of course, much narrower at the proximal thau at the
distal extremity ; bluntly or sharply pointed; cladi stout, strongly recurved, sharply

)
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pointed ; frout of cladome flattened. A specimen from a hoiled-out preparation,
somewhat longer than usual, gave the following measurements :—Shaft, 1°96 millim.
by 0°019 millim. ; eladi, 0:0656 millim. by 0:0164 milhm.

(3.) Oxea (Plate IL, fig. 5, f); fairly stout, fusiform, gradually and usually fairly
sharply pointed, gently curved, approximately iso-actinate, measuring about
13 millims. by 0032 millim.

(+) Chiasters (Plate IL, fig. 5, ¢, %, 7) ; with no centrum and very slender, slightly
roughened and distinetly tylote rays; total diameter of spicule up to about
002 millim. ; abundant, especially in the deeper parts of the sponge.

The histological structure of the strongly developed cortex agrees very closely in
some respects with that described and figured by Sornnas (loc. eit., p. 122) for his
Piloclirota pachydermate.  The cortex itself, about 0-8 millim. in thickness, consists
chiefly of very dense fibrous tissue, in which the fibres interlace in various directions.
Imbedded in this tissue we find histological elements of two other kinds:—(1.) Large,
rounded, deeply staining bodies up to about 0°2 millim. in diameter, each made up of
an aggregation of much smaller bodies (cells ?), and the whole very finely and
uniformly granular. These remarkable bodies have a rather deep yellowish brown
colour in unstained preparations, and they form a single layer heneath the surface in
the outer part of the cortex. They are evidently homologous with what Sornrnas
terms ““ oval or round clusters of granule-cells” in P. pachydermata.  Sometimes the
finely granular  cells” occur separately as well as aggregated in clusters, especially
in the margin of the vent. (2.) Numerous irregularly scattered, small groups of
faintly staining, homogeneous, spherical globules, varying in size in each group up to
about 0005 millim. in diameter ; abundant in the deeper parts of the cortex and also
in the choanosome. These Dodies do not seem to have been observed in P. pachy-
dermata.

Beneath the fibrous cortex lie extensive sub-cortical erypts, separated from one
another by the radiating spicule bundles and a sparse development of ectosomal
collenchyma.

The inhalant pore-sieves overlie well-developed chones which penetrate the fibrous
cortex to reach the sub-cortical erypts, heing provided with sphincters or diaphragms
where they join the latter; the sphincters, however, do not lie quite so deeply as the
lower limit of the fibrous cortex. From the sub-cortical crypts originate numerous
fairly wide incurrent canals which penetrate the choanosome and sub-divide therem.

The choanosome 1s finely granular, and the flagellate chambers are approximately
spherical, about 0°02 millim. in diameter, and apparently eurypylous.

[t is not mmpossible that this speeies may be identical with SoLras’s Pidoclirota
cingalensis, also from Galle, hut the description of the latter (15), apparently based upon
a mere fragment, for the author says  Sponge (?),” 1s too imperfect for safe
recognition. SOLLAS, moreover, states that the cortex is thin, about 0°35 millim. in
thickness, and all the megascleres seem to have their shafts characteristically bluntly
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pointed or eveu strongylote, a condition to which there is only a tendency in our
specimen.  Our species is also very elosely related to Pidochrota  pachydermate,
SoLLAs, trom Tahiti, but differs in eertain 1e<.pects, such as the form of the chiaster,
which 1s not tylote in I’. pachydermata.

R.N. 176 (collected in the lagoon inside the reef, Galle, shallow water, by
My, HorNELL, after whom, on Professor HERDMAN'S suggestion, I have much pleasure
in naming the species).

Stelletta, SCHMIDT.
Microscleres enasters of two forms.

It might be advisable to sub-divide this genus according to whether or not
fibrous cortex is present, as Sonnas has done in similar cases.  Stelletta herdmant
would then come under the fiust sub-division and S. vestigivin under the second. 1
do not, however, think it would be desirable to take such a step until we know more
about the value of this character in classification.

Stelletta herdmani, n. sp.—Plate 11, fig, 6.

Sponge quite irregular in shape; sometimes vallate; sometimes with occasional
digitiform or mammiform projections; often very much mixed up with coarse
calcareous débris. Surface uneven, very harsh to the touch and striate owing to the
presence of the huge megascleres immediately beneath the thin dermal membrane;
not hispid except where apparently worn. Vents few, scattered on prominent parts,
up to about 3 millims. m maximum diameter ; leading out of deep cloacal tubes,
which are of about the same diameter and hned by a sieve-membrane. Inhalant pores
scattered in the dermal membrane.  Colour (external) ranging from pale yellowish to
slate-grey in the same specimen The largest specimen is about 55 millims. in
greatest diameter, but is a good deal damaged and much mixed up with foreign
matter.

Skeleton very dense and more or less confused ; consisting of irregular bundles of
huge oxea and trieenes, for the most part radiating towards the surface, but lying
tangentially beneath the dermal membrane and thus forming an ill-defined but dense
spicular cortex about 0°36 millim. thick.

Spienles—(1.) Plagio- or protrieenes (Plate 11., tig. 6, «, b, ¢.); with short, stumpy,
conical ecladi projecting more or less forwards, and stout shaft, usually somewhat
curved, more or less swollen at some distance below the cladi and tapering gradually
to a sharp point at the other end. Size somewhat variable, shaft up to about
1-2 millims. by 0°074 millim., with cladi 0-18 millim. long.

(2.) Oxea (Plate II., fig. 6. d.); tusiform, straight or slightly curved, tapering
gradually to a sharp point at each end; size about 2°8 millims. by 009 millim.

(3.) Chiasters (Plate IL, fig. 6, ¢-/); very abundant in the dermal membrane,
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scarcer within; with numerous rather short, truncate conical rays, and often with a
distinet but small centrum ; total diameter about 0:012 millin. or less.

(4.) Oxyasters (Plate IL, fig. 6, 7-k); fairly numerous in the deeper parts, but may
be difficult to find: with little or no centrum, and long, slender, conical, shayp-pointed,
smooth rays, varying in number ; total diameter about 0029 millim.

Owing to the great size and abundance of the megascleres it is impossible to eut
satisfactory sections by the ordinary parvaffin method, but such as [ have heen able to
obtain have yielded some interesting results. The ectosome is remarkably developed
as a very thick gelatinous layer containing numerous stellate cells (collenchyma), and
a thin layer of fibrous tissue (abont 008 millim. thick), situated about 25 wmillims.
heneath the surface and separating the gelatinons layer from the choanosome. 'The
arrangement of the main skeleton appears to be in no way correlated with the
differentiation between ectosome and choanosome, the large megascleres passing
through the fibrous layer from one to the other without distinetion. The mesoglea
of the choanosome ranges from collenchymatous to finely granunlar, and the flagellate
chambers are more or less spherical and about 0°024 millim. 1 diameter.

There are six specimens of this sponge in the collection. The arrangement of the
skeleton reminds one very strongly of SoLrnas’s gemns Stryphnns, but the absence
of amphiasters or sanidasters prevents us from placing the species in that genus
{according to Sornas’s classification).  The species also resembles to a considerable
extent KIRKPATRICK'S Stelletta (Astvella) horrens, from South Africa (17), but is
distinguished by its external form, by the arrangement of the pores and vents, and
by the details of spiculation.

R.N. 66 (Gulf of Manaar); 89, 137, 1374, 157, 203 (all from off Galle and onwards
up the West Coast, depths up to 100 fathoms).

o

Stelletta vestigium, n. sp.—DPlate 11, fig. 7.
Specimen irregular in shape, massive, encrusting, and containing many caleareous
foreign bodies.  (In the same mass as the two specimens of Tetliya lynewiinm
var. «.) Maximum diameter about 23 millims.  Colour in spirit, nearly black. Vents
and pores not seen. No cortex.

The skeleton is a confused reticulation of megascleves, mingled with foreign hodies
and sometimes collected to loose fibres; with a thin dermal erust of asters, also
much mxed with foreign bodies.

Spienles.—(1.) Trizenes (Plate 1L, fig. 7, a—d); with cladi reduced to three, two, or
one mere spines or protuberances of varying size at the broad end of the spicule; the
other end tapering gradually to a more or less sharp or irregular apex. These spicules
are of about the same dimensions as the oxea.

(2.) Oxea (Plate 11, fig. 7, ¢); rather slender, usually slightly curved ; more or
less gradnally sharp-pointed or irregularly ended ; measuring about 0:74 willim. by
0-016 nullim.
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(3.) Spherasters (Plate 11, fig. 7, £, ¢); with well-developed centrum and sharp,
conical rays ; total diameter about 0°024 millim., with rays about 0°008 millim. long ;
most numerous i the dermal erust, but also abundant below. (A rather noteworthy
teature of these spicules, in many cases, i the boiled-out preparations, is the
conspicuous natwre of the central canal in the rays, which gives the spicule a very
peculiar appearance.)

(4.) Oxyasters (Plate 11, fig. 7. &, ©); with very small centrum and a rather small
number of slender. finely-pointed, smooth rays; total diameter up to about 0°024
millim.  Abundant in the choanosome.

This species 1s particularly interesting on account of the extreme reduction of the
cladi of the trizenes, affording an absolute transition from the tetractinellid to the
monaxonellid condition.  This vestigial condition of the cladi, an approach to which is
already seen in Stelletta herdmanr, appears to be associated in this genus with the
nregularly scattered arrangement of the trienes (compare the vestigial condition ot
the cladi of the dermal anatrienes in Geodice permncinate, deseribed later on).

IWN. 2004 (Station LXVIL, oft’ Talaivillu Paar, 10-14 fathoms).

Ecionema, BOWERBANK.

The microscleres include microrhabds in addition to enasters ; the former are commonly
minutely spined or roughened, and usually form a dermal layer.

Ecionema carteri, u. sp.—Plate L, fig. 5; Plate IIL, fig. 1.

There ave three specimens of this sponge in the collection. The largest and only
well-developed example (R.N. 175, Plate L., tig. 5) may be taken as the type of the
species. This specimen is massive and quite nregular m shape, with a number of
foreign bodies attached to it. The maximum diameter is about 35 millims. The
surface appears, in most places, distinetly porous, even to the naked eye, owing to the
presence of very numerous, thickly scattered, small pore-sieves (Plate L, fig. 5, p.s.)
containing the inhalant pores. It is also very minutely and sparsely hispid, at any
rate in parts.  The vents (Plate L., fig. 5, 0) are rather numerous, without prominent
margins ; circular or oval openings varving up to about 2 millims. in diameter ;
mostly congregated in a depression on what was apparently the upper part ot the
sponge.  They are the apertures of wide, diaphragm-bearing oscular tubes. The
texture of the sponge is fairly tirm, but compressible.  The colour m spirit is pale
grey.

Another specimen (R.N. 188) is almost spherical and only about 11 millims. in
diameter, without visible vents; it is probably mmmature. The thud (ILN. 259) is
an irregular fragment.

The main skeleton in the interior of the sponge 1s an nregular interlacement of
large oxea which, towards the surface, collect into loose radiating wisps, ending in
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dense brushes of tricenes whose cladomes lie at varying depths beneath the dermal
membrane, but never very deeply. The dermal membrane is strengthened by a thin
crust of spinose microstrongyles, interrupted by the very numerous dermal pores.
The minutely hispid character of the surface is due to the presence of very slender,
hair-like anatrizenes projecting beyond the dermal membrane.

Spicules.—(1.) Plagiotrizenes (almost orthotrieenes) (Plate ITL, fig. 1, «, b); with
long shaft tapering very gradually to a sometimes almost filiform extremity, and
rather short, stont, sharply pointed or rather blunt cladi; shaft about 1-5 millims. by
0°033 millim., with cladi about 0-148 millim. by 0:027 millim.

(2.) Plagiotrisenes (almost protrieenes) (Plate 111, fie. 1. ¢, ¢/); with long, slender
shaft tapering to almost hair-like dimensions. and short conical cladi projecting
forwards at an angle of about 457; shaft about 1-8 millims. by 0°0094 millim. ; cladi
about 0°028 millim. by 0:008 millim. Not very numerous.

(3.) Anatrienes (Plate 111, fig. 1, «, ') ; with long, slender shaft and short, shap-
pointed, strongly recurved cladi; cladome somewhat flattened in front; shaft and
cladi of about the same dimensions as in the preceding.

(4.) Very slender, hair-like anatrizenes with minute cladomes projecting heyond the
surtace of the sponge.  These spicules seem to be fairly numerous and characteristie,
but the cladomes are nearly always broken off’ in the preparations.

(5.) Oxea (Plate 11L, fig. 1, ¢); long and comparatively slender, usually slightly
curved ; fusiform ; gradually and usually sharply pointed at each end: measuring,
when fully developed, about 1'8 millims. by 0°037 millim.

(6.) Chiasters (Plate 111, fig. 1, ¢); with little or no centrum and very slender,
cylindrical, very minutely roughened, tylote rays; total diameter up to about
0°016 millim.

(7.) Microstrongyla (Plate I1L, fig. 1, /) ; straight, rather slender and minutely
spined or roughened ;: measuring up to about 0°02 millim. by 0:002 millim., most
abundant i the dermal membrane, but also plentiful in the choanosome.,

There 1s a well-developed cortex about 025 millim. thick, composed of a mixture
ot chondrenchymatous, collenchymatous, and fibrous tissue, the first-named developed
chiefly towards the outside and the last towards the inside. The mesogleea of the
choanosome is finely granular, but with an admixture of collenchymatons and
chondrenchymatous tissue. The flagellate chambers are approximately spherical,
about 0°02 millim. in diameter, and eurypylous. The dermal pore-sieves form the
thin roofs of wide chones, which pass vertically through the cortex and are continued
directly imto the inhalant canals of the choanosome, without any specially differentiated
subcortical erypts.

The presence of a fibrous cortex, though not very strongly developed, seems to
indicate SoLLAs's genus Psanunastre for this species, which is nearly related to three
sponges described by Mr. Carrir under the names Stelletta geodides (18),* Stelletta

* JTide also Sovpas, ¢ Challenger” Tetractinellida, p. 200.
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bacillifera (20) and Stellett bacillifera, var. vobusta (21),* the first and third from
Aunstralia and the second from the Mergui Archipelago. Sorrnas places the first in
his genus Psamimastra, while he places the last in Feiouema, which he distinguishes
from Pscommastra by the absence of cortex, hut Mr. CARTER'S specimens of Stelletta
bacillifera, var., robusta, were dry, and it is extremely probable that they possessed
a fibrous cortex like that of Feioneina carteri; the type of Stellette bacillifera from
the Mergui Archipelago may also have been corticate for anything we know to the
contrary, and it is almost certain that ("ARTER’S three sponges and the Ceylon species
belong to the same genus.  Moreover, we do not even know whether BowERBANK'S
original type of the genus Feionema (E. acervus) was corticate or not, a question
which it is 1mpossible to decide without properly prepared sections of good
material.

R.N. 175 (Lagoon mside reef, Galle, shallow water); 188 (Muttuvaratu Paar, Gulf
of Manaar, 8 fathoms); 259 (Ceylon seas).

Ecionema laviniensis, n. sp.—Plate I1L, fig. 2.

The single specimen 1s somewhat finger-shaped, but flattened and slightly bifurcate
at one (? the upper) end. It measures about 30 millims. in length and 13 millims. in
breadth. The greater part of the surfice is encrusted with coarse caleareous débris,
chiefly Forammifera and shell-fragments; where these bodies are absent there is a
tendency to be minutely and sparsely hispid.  In places there is a nunutely porous
appearance, easily visible under a pocket lens, due to the presence of small thickly
scattered pore-sicves. The vents are probably very minute and scattered—I have
only observed one. The colour in spirit is pale grey throughout, the texture firm and
very compact.

The main skeleton is a confused interlacement of large oxea, towards the surface
disposed more or less nearly at right angles to 1t and oceasionally projecting beyond
it. At the surface theve Is a spicular cortex, about 0°13 millim. thick, composed of
microstrongyla with a thin layer of minute chiasters externally.  Beneath the
spicular cortex lie the cladomes of the comparatively few trienes, with their shafts
penetrating the deeper parts of the sponge at right angles. (It is, perhaps, worth
noting that in the deep groove at one end of the sponge, where it is beginning to
hifurcate, the spicular cortex is not developed and there are apparently no trienes,
but the large oxea project much further beyond the surface than they do elsewhere.)
There ave also a few slender anatrienes and protricenes (?) with cladomes projecting
far beyond the surface.

sz'; ules.—(1.) Dichotrianes (Plate IIL, fig. 2, «, b); with stout shaft which
typically tapers very gradually to a fine point, but may be blunted ; protoeladi short
and stout ; deuterocladi about the same length or a little longer or shorter, eonical,

* [Tide also SoLLas, ¢ Challenger” Tetractinellida, p. 197,
M
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typically sharp-pointed, but may be blunted. A typical example gave the following
measurements : shaft, 1°0 millim. by 0°0328 millim. ; protocladus, 0°05 millim. by
0:027 millim. ; deuterocladus, 0°065 nuillim. by 0°0164 millim.

(2.) Protrienes?

(3.) Anatrieenes (Plate IIT., fig. 2, ¢, ¢’); with slender, often hair-like shaft and
small, variable, often abnormal eladome, perbaps characteristically flattened in front.
These spicules are evidently becoming vestigial and are so variable that it would be
useless to give measurements ; they arve, however, still present in abundance.

(14.) Oxea (Plate 111, fig. 2, d) large and usually stout ; nearly always more or less
curved, often strongly so, sometines crooked ; gradually and sharply pointed at each
end, or more or less blunted; measuring up to about 1'4 millims. by 0°049 millim.,
but very variable in thickness.

(5.) Chiasters, with short, blunt, sub-cylindrical rays (Plate I1L, fig. 2, ¢), total
diameter about 0°008 millim. ; very abundant m the dermal membrane, and often met
with in the choanosome, where they are commonly about half as large again and may
vary into oxyasters (?) with very slender rays (Plate IIL, fig. 2, f).

(6.) Microstrongyla (Plate III., fig. 2, ¢) almost eylindrical, usually with rounded
ends, but occasionally oxeote; minutely spined all over; usually slightly curved;
sometimes centrotylote. A typical example measures about 0°1 millim. by 0008 millim.,
but they are often much more slender. These spicules are found chiefly in the cortex,
but may also be met with occasionally in the deeper parts of the sponge.

(A few slender, smooth microxea (Plate IIL, fig. 2, 4) also oceur, possibly young
forms of other spicules.)

There is no distinet fibrous cortex, at any rate over the general surface, but a dense
spicnlar cortex formed as described above. In the deep depression at the end of the
sponge, however, where the spicular cortex is not developed, a certain amount of
fibrous tissue is present in its place, and it is (uite possible that such is also present
concealed between the spicules of the spicular cortex elsewhere. (These facts serve
to emphasise the unsatisfactoriness of the fibrous cortex as a generic distinction
between FEcionema and Psainmastra, to which attention has already been called
under the head of Feionema carterd.)  The spicular cortex contains an immense
number of rounded pigment cells filled with pigment granules of a rich brown
colour.

Scattered abundantly throughout the choanosome are rounded groups of minute
highly-refractive granules, staining with borax carmine, but in themselves practically
colourless.  These at first sight look like flagellate chambers, each group being about
0°02 millim, in diameter, but I do not think that they arve really of that nature.

The species is evidently closely related to FEeionema carter: and its allies, but is
well characterised by the dichotricenes and by the comparatively large size of the
microstrongyles.

R.N. 265 (Station XLVL, offf Mount Lavinia, 30 fathoms).
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Fayiny : GEODIID.E.
Astrophora, 1 which the characteristic microsclere is a sterraster, tormmg o dense
cortical Tayer.

Geodia, LAMARCK.

Geodiidze, in which the somal mieroselere is a polyactinose aster.

Geodia perarmata, BowERBANK.
1873, Geodia perarmatus, Bowkrpank (22); 1880, Geodia perarmata, CAnrrTer (4); 1SSS,
Geodia perarmata, SoLLas (15).

There 1s an interesting series of specimens belonging to this species in the collection.
The smallest is only 13 millims. in diameter, and is approximately spherical in shape ;
unfortunately, the surface of this specimen is considerably abraded, and 1 have not
been able to make out the arrangement of either inhalant or exhalant apertures.
The next 1n size, about 18 millims. in diameter, 1s also too much injured to show the
arrangement of the apertures satisfactorily. The next is more irregular in shape,
about 28 millims. in diameter, and flattened on one side so as to form an approxi-
mately eirenlar oscular area about 14 millims. in diameter, but not definitely hounded.
This area is covered by a pore-bearing, cribriform membrane, with pores about
0:08 millim. in diameter, and few, if any, larger apertures. The remainder of the
surface of the sponge, ontside the osenlar arvea, is covered with a cribviform dermal
membrane containing thickly scattered inhalant pores of’ somewhat smaller dianeter
than the exhalant pores.  The specimen next in size is also irregular in shape, closely
resembling a potato, and about 45 millims. in diameter. The oscular area now forms
an 1ll-defined, but rather deep concavity on one side. whose floor is covered, as before,
by a cribriform membrane, but with a few larger openings where the pores have
apparently become confluent and thus formed small ** vents”; the maximum diameter
of this basin-shaped oscular area, whieh is not quite cireular, is about 17 millims.
The largest specimen is a very fine one, irregularly rounded in shape, and about
75 millims. in greatest diameter; it has been attached below at only a few points to
caleareous débris.  The depressed oscular area occupies the greater part of the
flattened upper surtace of the sponge, and is about 38 millims. i greatest diameter,
and irregularly oval in shape.  The toor of the depression is somewhat flattened, but
vises up in the middle; the margin is much better defined than in the smaller
specimens, but rounded oft] except on one side, where it actually overhangs slightly.
The pore-bearing membrane presents the same appearance as in the last-deseribed
specimen, but the small < vents,” due to confluence of the pores, are more numerous ;
they arve hardly 0°5 millim. in diameter.  As betore, the general surface of the sponge
is covered by a richly porous eribriform membrane.  There is also in the collection an
irregularly-shaped sub-eylindrical specimen, about 36 millims. i length and
18 millims. in diameter, which does not show any distinet oscular avea.

M 2
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It appears, then, that the basin-like character of the oscular area, which was
ficured by BowERBANK (22) in the type specimen, and which appears to form a charac-
teristic feature of the adult sponge, is not developed until comparatively late in life,
and it appears also that its development is due simply to more rapid growth of the
swmrounding parts.  According to the classification adopted by Sorras in his work
on the © Challenger” Tetractinellida, this mode of development would necessitate onr
placing the species in the genus Cydoniuwm. SoLLas himself, however, places the
species in the genus G'eodice, having been insufliciently acquainted with the characters
in question. LENDENFELD, in his work on the Tetractinellida of the Adriatie, merges
the genns Cydonium in Geodia, and in this T must agree with him; for the present
instance demonstrates very clearly the impracticable character of a classification
which involves a study of the development, at any rate until our knowledge is much
more complete than at present.

The general surface of the sponge 1s smooth and, perhaps, even glabrous, where the
dermal membrane is intact, but from a few points on the lower surface, in the
mmediate neighbourhood of the attachment, a few long, hair-like spicules (mostly
anatrizenes) project. The colour of the general surface (in spirit) is purplish brown,
mottled with dull yellow, the pigment being lodged in an immense number of
gramlar brown pigment cells which lie between the layer of stervasters and the
dermal membrane. Internally the sponge 1s nearly white.

The cortical layer of stervasters is about 12 millim. thick in the largest specimen,
and between this layer and the dermal membrane lies a zone about 0-27 millim. thick,
in which the cladi of most of the trienes are found. The manner in which the shafts
of these trienes pierce the layer of sterrasters, so that their cladi come to lie
externally to it, 1s, as already pointed out by BowERBANK, very characteristic of the
species, and forms a conspicuous feature even in the smallest specimen which 1 have
seen.

The spiculation, as observed in the largest specimen, is as tollows :— _

(1.) Dichotrizenes; shaft stout, about 3-2 millims. by 007 millim.; chord, 0-48
millim. to 0°64 milhm.

(2.) Protricenes; scarce (seen only in another specimen); eladi about 0:075 millim.
long.

(3.) Anatrizenes; shaft slender, about 42 millims. long; cladi about 0:07 millim.
long.

(4.) Somal oxea ; about 2:67 millims. by 0:042 millim.

(5.) Cortical oxea; about 0°3 millim. by 0°0083 millim.

(6.) Sterrasters; about 0-13 millim. in diameter.

(7.) Somal chiasters or spherasters ; about 0°009 millim. in diameter.

(8.) Choanosomal spherasters with spined rays; about 0:04 millim. in diameter.

The spherasters with spined rays are found just beneath the layer of sterrasters
and appear to be characteristic of the species. The fact that the spination of the
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rays is not figured by BowERBANK in his illustration, nor mentioned in the text,
makes me a little doubtful of the identification of the Ceylon species with that
originally desceribed by BowerBanxk (from an unknown locality). CaRrTER, however,
made the identification in the first instance and Sorras has aceepted it; and the
differences, 1t they really exist, must be extremely shght.

BeN. 119, 121, 124, 125, 126, 135. (All from deep water, up to 100 fathoms, oft
Galle and onwards up the West Coast of Ceylon.)

Geodia peruncinata, u. sp.—Plate 111, figs. 3, 34, 3B.

The single specinen in the eollection is, unfortunately, only a fragment, amounting
to probably somewhat more than half of a small spherical sponge, attached to a
small calecareous nodule.  The diameter of the specimen is about 11 millims. The
colour in spirit is nearly white, both on the swrface and in the interior. The cortex
is rather thin and very brittle, and the interior of the sponge is soft and friable.
It 1s impossible to make out the arrangement of the exhalant canal-system, but the
thin dermal membrane contains numerous small pores, presumably inhalant.

The layer of sterrasters (Plate 111, fig. 3, ¢, ¢) is about 0-33 millim. thick, and is
separated from the dermal membrane by an interval of about 0°165 millim. occupied
by extensive sub-dermal cavities. The dermal membrane is supported on the
cladomes of dichotrizenes (Plate 1IL., fig. 3, «’), whose shafts pierce the layer of
sterrasters and the zone of sub-dermal cavities; it is also strengthened and rendered
hispid by the presence of immense numbers of short anatrizenes which project from
the surface at various angles (Plate 1L, fig. 3, ¢, ¢). Some of the dichotrizenes
(Plate T1L., fig. 3, «) have their cladi extended beneath the layer of sterrasters, and
the remainder of the skeleton is arranged in the usual way, with radiate primary
lines.

Spicules.—(1.) Dichotrizenes (Plate 111, fig. 3, «, ¢’); with stout shaft tapering
gradually to a narrow, but blunt apex, and short cladi; the deuterocladi usually two
or three times as long as the protocladi, but variable and often unequal, gradually and
sharply pointed, slightly cwrved towards one another, or straight. Shaft measuring
up to about 24 millims. by 0:044 millim., with cladome 062 millim. n total diameter
and protocladi 0°038 millim. thick.

(2.) Protrienes; a few stout protrizenes, more or less broken and sometimes with
four cladi, occur amongst the mass of spicules projecting from the base of the
sponge.

(3.) Anatrienes (Plate II1., fig. 3, b); with well-developed cladome and very long,
slender shatt.  Shaft measured up to about 49 millims. in length (and then broken
off), with a thickness of 0:016 millim. near the cladome, and cladi stout, conical,
and about 0-057 millim. long.  (Projecting from the base of the sponge one finds
anatrieenes with long, hair-hke shatts and slender, very sharply recurved cladi.)

(4.) Anatricenes (Plate 111, fig. 3, ¢; fig. 3a); with short, slender, fusiform shaft
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and very small, often Vestigiél cladome, which may be reduced to a mere knob. The
attachment of the cladome to the shaft i1s so slender that the former is generally
broken off and the spicules then may easily be mistaken for the well-known dermal
oxea of other species of Geodia.  The proximal eund of the shaft may be oxeote or
rounded off, or even tylote. In a typical example the shaft measures about
0-21 millim. by 0006 millim.  The cladome varies so much in its degree of reduction
that it is useless to attempt exact measurements, but is generally not more than
0°008 millim. in total diameter. These spicules are found for the most part hispidating
the surface of the sponge, bhut a few occur beneath the layer of sterrasters. T have

seen one example which appears to be a reduced protrieene, with a single remaining

cladus, but the great majority are anatrenes.

(5.) Oxea (Plate IIL, fig. 3, ) : very long and comparatively slender, frequently
curved, sometimes very crooked ; fanly gradually and sharply pointed ; size variable,
e.df., 2°5 millims. by 0029 millim.

(6.) Sterrasters (Plate 111, fig. 3, ¢, ¢; fig. 3B, ¢); markedly oval in shape and
measuring about 0°12 nullim. by 0:082 millin.

(7.) Small spherasters (or chiasters?) (Plate ILL, fig. 38, «); with small centrum
and numerous almost cylindrieal or slightly tylote rays about as long as the diameter
of the centrum ; total diameter of the spicule about 0°008 millim.  Most abundant m
the dermal membrane, but plentiful also n the niterior.

(8.) Comparatively large spherasters (Plate II1., fig. 3, /" fig. 3B, D); with large
centrum and very numerous short, conical rays, whose length is only about one-third
the diameter of the centrum or a little more. Total diameter when fullv grown
about 0°024 millim.  Sparsely scattered beneath the layer of sterrasters.

In the stiucture of” the ectosome and the presence of dichotrizenes this spectes is
evidently closely related to Geodia perarmata. 1t is, however, distinguished by
three characters : (1) the absence of brown pigment cells in the outer part of the
cortex ; (2) the form of the larger spheraster, which, in . perarmata, has (¢ always)
distinetly spined rays; (3) the presence of the numerous short-shafted, cortical
anatrizenes,” which are rveplaced in G. perarmata by cortical oxea, though I am
inclined to think that a few of these oxea may still show a vestige of a cladome even
in (L perarmata, while it is quite possible that a few true cortical oxea may occur
amongst the reduced anatricenes in G pervncinata.

The presence of the vestigial anatrienes is extremely interesting as indicating the
anatrizenal origin of the cortical oxea of Geodic.  Sounas (loc. cit.. p. exlvii) has
alveady observed, in his general remarks on the family Geodiidie, that <A second
tiner hispidation is frequently produced by small oxeas, which are confined to the
cortex (cortical oxeas). Associated with these, in some few 1nstances, are minute
anatrizenes, which much remind one of the cladose tylostyles deseribed by DuNvy and
Rivney in Proteleia sollast.”  We have here an admirable example of the evolution

* Very similar small cortival anatrizenes occur in LAINDGREN’S Geodia wrripicns from Cochin China (86).
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of a monaxonellid spicule from a tetractinellid form by subordination and final
suppresston of three of the rays.
R.N. 223 (Station XL1., 12 miles oft Galle, 100 fathoms).

Geodia areolata, ('ARTER.
1880, Geodia areolata, CARTER (4); 1883, Geodia areolata, SoLLAS (15).

There are several specimens of this sponge in the collection.  They are approximately
spherical in shape, and in form and colonr closely resemble young specimens of
(<. perarinata, but the largest sent to me is only 21 millims. iy diameter.  The surface
of the sponge is smooth and characteristically marked out into small stellate areas of
a pale yellow colour, separated from one another by a reticulation of chestnut-brown
pigment.  This pattern, however, is not recognisable everywhere. Numerous small
apertures appear irregularly scattered over some parts of the surface, but with a
tendency towards grouping. These frequently occupy the centres of the pale stellate
areas, and they are often guarded by a fringe of convergent dermal oxea. They are
frequently covered over by a reticulate dermal membrane. They are the openings of
chones, which pierce the layer of sterrasters, but whether they are inhalant or
exhalant, or both, I have been unable to decide.

The layer of sterrasters is about 0°46 millim. thick in the largest specimen. The
trizenes almost invariably extend their cladi beneath this layer, and do not pierce it
to reach the dermal membrane. The dermal oxea are abundant and arranged more
or less perpendicularly to the surface ; they extend from the outer surface of the layer
of sterrasters and project for a short distance beyond the dermal membrane. The
granular brown pigment cells, to which the sponge owes its characteristic colour, are
scattered in the ectosome outside the layer of sterrasters.

The spiculation is as follows :—

(1.) Orthotricenes ; with shaft about 2:37 millims. by 0°06 millim.

(2.) Anatrizenes ; with very long and slender shaft and cladi about 0°054 millim.
long.

(3.) Somal oxea ; about 2:0 millims. by 0-029 millim.

(4.) Cortical oxea ; about 0-2 millim. by 0008 millim.

(5.) Sterrasters; about 0°08 millim. in diameter, oval or nearly spherical.

(6.) Somal chiasters or spherasters ; about 0:0083 nullini. in diameter.

(7.) Choanosomal oxyasters or spherasters; mostly with few long and slender,
smooth rays; about 00165 millim. i total diameter.

No typical protricenes were seen, but only small plagiotricenes, which may he young
forms of the large orthotrizenes.

In this case, as in that of G. perarmata, we can include the species in the genus
Geodice only by abandoning the restricted definition thereof given by SoLras.

The species, as already indicated, is at first sight easily confounded with
G. perarmata. The specimens of the two were nixed together in the collection, and
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only a part of the total number was forwarded to me for investigation, under the
impression that they were all specifically identical. T am therefore unable to say how
many of each were really collected by Professor HErRDMAN and his assistants.  Even
small specimens are, however, very easily distinguished by microscopical examination,
as will be evident from the above descriptions, and the species are not really even
closely related.

Mr. CaArTER received his material of this species from the Gulf' of Manaar.

R.N. 120, 122, 123 (deep water oft’ Galle, up to 100 fathoms).

Geodia ramodigitata, C'ARTER.
1880, Geodia ramodigitata, CARTER (4); 1888, Geodia (%) ramodigitata, SorLas (15).

There is one specimen in the collection which appears to he referable to this species.
It is of remarkably irregular shape, with one strongly curved, finger-like projection or
branch. Unfortunately the specimen is a good deal injured on one side, so that the
exact shape cannot be determmed. The maximmu diameter of the specimen in its
present condition is about 40 millims. The colour (in spirit) is pale grey, and a good
many foreign hodies are attached to the surface here and there. The vents are
minute, for the most part iregularly grouped over the ends of large exhalant canals,
with which they communicate by means of narrow chones penetrating the cortex.
The outer ends of these chones are usually covered over by a sieve-like dermal
membrane which sub-divides the vent into a group of comparatively small pores.
Inhalant pores irregularly scattered, perhaps sometimes in groups, but of the numerous
pore-sieves present in the dermal membrane it 1s extremely diffieult to say which are
mbalant and which exhalant.

The layer of sterrasters is about 1 millim. thick and lies close up to the dermal
membrane, with the cladi of the trizenes spreading out beneath it. The dermal
membrane is very minutely hispid with projecting oxea.

The spiculation is as follows :——(1.) Orthotrizenes; shaft stout, gradually and
finely pointed, about 25 millims. by 008 millim; cladi stout, sharp pointed, up to
about 0°35 millim. long, extended nearly at right angles to the shaft. Sometimes
one or more of the cladi undergoes reduction or may even become ohsolete, leaving the
spicule with two, one or no properly developed cladi, as the case may be.

(2.) Protrienes; shaft very long and slender, measured np to about 3-7 millims,
by 0:023 millim., with sharp-pointed cladi about 0-18 millim. long.

(3.) Anatrienes; shaft very long and slender, measured up to 4:0 millims. by
0:018 millim. ; with stout, recurved, sharp-pointed cladi about 0°09 millim. long ;
not very numerous.

(4.) Somal oxea; gradually and sharply-pointed at each end, about 2:57 millims.
by 004 nillim., often slightly curved.

(5.) Cortical oxea ; about 02 millim. by 0°007 millim.

(6.) Sterrasters ; about 0°09 millm, by 0°075 millim.
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(7.) Chiasters; extremely minute, with short, truncate or slightly tylote rays;
total diameter about 0006 millim. ; very abundant in the dermal membrane.

(8.) Oxyasters; of unusually large size, with no distinet centrum, with large,
slender, smooth, sharp-pointed rays, rather few in number; total diameter about
0°066 millim. ; very abundant in the deeper parts of the sponge.

There are two points in which the spiculation of Professor HERDMANS specimen, as
given above, differs considerably from that given by CARTER (4) for the type of the
species. In the first place, CARTER mentions no cortical oxea, but he remarks that
the surface is much worn, so that we need lay but little stress upon this difference. In
the second place, the internal oxyasters appear to be twice as large in our specimen as
in the type; this also I do not consider a very important difference. as the internal
asters of Geodice are subject to mueh variation in size. Their form, on the other
hand, agrees very closely in the two cases and appears to be characteristic. The
other spicules, also, with the exception of the sterraster, appear to be somewhat
larger m the present specimen ; but on the whole there can be very little doubt of
the correctness of the identification, especially when we remember that Mr. CARTER’s
type specimen came from the Gulf of Manaar.

LN. 136 (Station XLIL, 12 miles off Galle, 100 fathoms).

Sup-orpER: SIGMATOPHORA.

Tetractinellida with trienes; with sigmata for microscleres (when present); without
asters.
Fayiny : TETILLIDZE.
Sigmatophora with well-developed protrizenes and with skeleton usually strongly
radiate in arrangement.
Tetilla, SCHMIDT.

Cortex absent or feebly developed ; no special cortical skeleton.

Tetilla hirsuta, DExDY.
1889, Tetilla hirsuta, DENDY (3).

This remarkable species is represented in the collection by three specimens which
differ somewhat amongst themselves, but all agree in the possession of the highly
characteristic, cup-shaped, poriferous pits. In all the surface is more or less strongly
hispid from projecting spicules, and encrusted with a layer of dirt between, to which
the colour of the surface is dne, this colour varying with the nature of the foreign
matter. Two of the specimens are more or less spherical, one (R.N. 129) being
attached to a mass of Nullipore ; the third (R.N. 241) is constricted and slightly
elongated below, where it has heen torn off’ from its attachment. In one specimen
(RN 129) there are, in addition to the characteristic spicules, a fair number of quite
small oxea, varying much in size, and irregularly scattered mn the choanosome. Such
small oxea do not appear to be present in the type, but, in view of their variahility

N
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in size and sporadic distribution, one can hardly regard their presence as constituting
a specific or even varietal distinction. It should be noted, however, that very
similar spicules appear to be characteristic of the next species (7. poculifera).

The arrangement of the pores and vents i this sponge 1s very peculiar and might
be thought by some authorities to deserve generic recognition. The former are
congregated in more or less deep, cup-shaped pits, guarded by very slender projecting
protrienes and prodienes ; these pits occur, mostly, at any rate, on the lower parts of
the sponge and may slope upwards. The vents (or Detter, cloacal cavities) are
represented by pits containing the openings of execurrent canals. As SoLras has
pointed out (15, p. exxv), a somewhat similar arrangement is found m his genus
Cinachyra, closely related to Zetilla, but that genus is also characterised by the
presence of a thick cortex containing cortical oxea. In Zetilla hirsuta the cortex is
only feebly developed, more or less fibrous, hut without special cortical spicules.

For further specific details T must refer to the original description, to which T may
add that the flagellate chambers are apparently eurypylous.

In the choanosome of R.N. 129 numerous minute and apparently siliceous spherules
were observed, up to about 0°004 millim. 1 diameter. The nature of these bodies
will be discussed under the head of Tetille anomeala, in which species they also occur.

R.N. 129 (deep water off Galle and onwards up West Coast); 177 (lagoon inside
the reef, Galle, shallow water); 241 (Ceylon seas).

Tetilla poculifera, n. sp.—Plate L., fig. 6; Plate TIL, fig. 4.

The type specimen (R.N. 230, Plate 1., fig. 6) is somewhat pear-shaped, with the
broad end attached to a mass of caleareous organisms (Polyzoa, &ec.). The apex of
the sponge 1s occupied by a deep cup-shaped cloaca (Plate L., fig. 6, CL), whose
margin is fringed with spicules, and whose floor is a sieve-membrane. The surface of
the sponge is uneven, irregularly hispid, and thinly encrusted with sand-graiuvs.
Colour (in spirit) yellowish grey. Height of specimen 16 millims., transverse
diameter 14 millims.  Diameter of cloacal aperture 25 millims.

The skeleton consists chiefly of bands of large oxea radiating outwards from a
central ““ nucleus”; the ends of these bands commonly project slightly beyound the
surface,

Spicules—(1.) Plagiotricenes (Plate IIL, fig. 4, «, b); few in number, but
evidently proper to the sponge, though, perhaps, not specifically characteristic. A
typical example from a hoiled-out preparation has a fairly stout shaft, tapering
gradually to a hair-like extremity, and about 1-3 millim. long by 0°0185 millim. thick
below the cladome ; cladi short and stout, about 0°13 millim. long, with apices fairly
sharp and shghtly meurved. (I have also seen fragments of two large dichotrienes,
but it is doubtful whether these are proper to the sponge.)

(2.) Protricenes (Plate 111, fig. 4, d, d’); with long, slender shaft, and long,
slender, sharp-pointed eladi; conspicuous around the cloaeal opening ; size variable.
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(3.) Anatrienes (Plate I1L, fig. 4, ¢, ¢); of ordinary form, with short cladi and
very long, sleuder, hair-like shatt. A specimen i a hoiled-out preparation has cladi
about 0°037 millim. long and shaft about 2-8 millims. long.

(4.) Oxea of the main skeleton (Plate 111, fig. 4, €); stout, straight, fusiform, and
tapering very gradually to the extremities, which may be sharply pointed, or rounded
oft' or irregular; size about 3°1 millims. by 0°046 millim.

(5.) Sigmata (Plate 111, fig. 4, 2); slender, more or less contort, measuring about
0°017 millini. from bend to bend ; abundant.

(6.) Small scattered oxea (microxea) (Plate 111, fig. 4, 7, ¢); straight or slightly
curved ; smooth, slender, fusiform, gradually and finely pointed at each end; size
about 023 millim. by 0°005 millim. These spicules are scattered irregularly in
enormous numbers throughout both choanosome and ectosome ; in the latter position
they may form quite a dense layer at the surface of the sponge, in which most of
them lie tangentially. They may, perhaps, be regarded as microscleres.

Stained sections show that there is no cortex, and that the ectosome, though
fairly thick, is not sharply difterentiated from the choanosome. The matenal is not
in a fit condition for minute histological investigation, but I have been able to make
out that the flagellate chambers are oval and about 0°029 millim. in greater diameter.
The inhalant pores are apparently scattered over the surface, and the inhalant canals
appear to originate in irregular lacunar subdermal cavities. The larger exhalant
canals are provided with numerous diaphragms, and terminate below the sieve-like
floor of the cloaca.

The most characteristic features of this species are the structure ot the cloaca and
the presence of the very numerous smooth microxea. In Tetilla (?) australiensis
(CarTER) minutely spined microxea, 0-21 millim. long, are present, and SorLras (15,
p. 43) observes of this species that the oxeote microscleres are almost unique amongst
the Tetillidee.® The case of 7. hwrsuta, deseribed above, however, seems to show that
in the oxea of this genus (as in Plakinastrella, &e.) it is impossible to draw a hard and
fast line between mega- and mieroscleres.

In addition to the type described above, there are in the collection two other
specimens which may be referred to the same species, viz.,, R.N. 189 and 205. Both
are somewhat imperfect. R.N. 205 has several cup-shaped (cloacal ?) cavities, with
sieve-like floors, nregularly distributed ; the other is too imperfect to show the
character of the vents.

R.N. 189 (Muttuvaratu Paar, Gulf of Manaar); 205 (Gulf of Manaar); 230 (deep
water oft Galle and onwards up West Coast of Ceylon).

Tetilla anomala, n. sp.—Plate 111, fig. 5.

There are two specimens of this sponge in the collection, the larger of which
(R.N. 153) may be regarded as the type. It appears to be a fragment, amounting to
* Oxeote microscleres oceur also in the genus Larulelille (vide infra).

N 2
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nearly half, of an irregularly spherical sponge, about 35 millims. in greatest diameter.
The surface is rather uneven, minutely hispid, and thinly encrusted with sand.
Neither pores nor vents are visible externally. The colour, in spiit, is grey, the
texture firm and compact and only slightly compressible.

The skeleton consists chiefly of stout bands of oxeote spicules radiating from a
centrally (?) placed “nuclens” to the surface of the sponge. The outer portions of
these bands are often abundantly echinated by the cladi of the anatrizenes, lying
chiefly in the ectosome.

Spicules.—(1.) Protrieenes (Plate 111, fie. 5, «); with rather short, stout cladi and
fairly stout shaft, tapering to hair-like fineness. Shaft about 276 millims. by
0'015 millin. (at the thickest); cladi about 0°054 millim. by 0:00625 millim. The
cladi may be slightly irregular, and I have seen one forked at the extremity. They
are sometimes much longer than in the specimen measnred. These spicules ocenr in
positions similar to those of the anatrizenes, but are very scarce.

(2.) Anatrieenes (Plate IIL, fig. 5, b, V') ; with fairly stout, sharp-pointed cladi and
long hair-like shaft; length of shaft about 27 millims., ot cladi about 0°058 millim.
Abundant,

(3.) Oxea (Plate 1IL, fig. 5, ¢); stout, fusiform, gradually and finely ponted at
each end ; size about 2'8 millms. by 0°046 millim.

(4.) Sigmata (Plate IIL, fig. 5, d); slender, usunally contort; very numerous,
especially m the walls of the inhalant canals; measuring up to about 001 millim.
from hend to bend.

(5.) Spherules ; smoothly rounded, but irregular in shape ; up to about 0:004 millim.
in diameter, but usually smaller. These Dhodies are enormously abundant in the
choanosome, but are practically absent from the ectosome. In the type specimen
they are thickly, but irregularly seattered; in R.N. 192 they are grouped in oval
clusters about 0°11 millim. in longer diameter.

Stained sections show a fairly thick ectosome pretty sharply differentiated from
the choanosome and, to some extent, fibrous, but composed chiefly of chondrenchyme
with very numerous granular cells. The thickness of this ectosome, which almost
amounts to a cortex, in the type specimen, is about 074 millim. It is penetrated
here and there by narrow inhalant canals, leading almost vertically inwards from the
surface. The flagellate chambers are oval or unearly spherical, up to about 0033
millin. i diameter.  Their mode of opening and the arrangement ot the excurrent
canal system have not been made out. The mesoderm of the choanosome ranges from
collenchymatous to chondrenchymatous.

The extraordinary number of the siliceous sphernles or globules in this sponge is
very remarkable.  In R.N. 192 they are, as already stated, grouped together in oval
masses.  They appear in this case to originate many together in special mother cells,
in which they first appear as very minute, highly refringent points.  The oval groups
are probably still associated with the vemains of the mother cells.  The exact nature



SPONGIS. 93

ot these Dodies and their taxonomic value are extremely doubtful. Sorras (15)
mentions that such bodies oceur in the Tetillide associated with sigmaspires,
but in Cincchyra barbata, where they are said to be as much as 0°0535 millim. in
diameter, he regards them as ““ accessory or accidental ” forms, and the only species
of Tetilla in which they are mentioned appears to be Tetilla arabica (CARTER), where
they are of about the same size as in 7. @nomala. 1 myself’ have seen similar bodies
m one specimen of Tetilla hirsuta (vide supra), but only very locally developed.
That the spherules are really siliceous appears to be tolerably certain, for they
appear abundantly in preparations of 7. anomeda which have been boiled out with
nitric acid.  Whether they can be regarded as definite and characteristic spicules is,
however, another question, and it appears to me not impossible that they may be
stmply reserves of siliceous material destined to be re-absorbed later on and used
for spicule formation. This view 1is strongly supported by their very sporadic
distribution.

There is possibly a close relationship between 7. hirsuta, T. poculifera, and
T. anomale,

R.N. 153 (Station V., off Chilaw, 10 fathoms); 192 (Station LVIL, outside Dutch
Modragam Paar, 111 to 36 fathoms).

Tetilla limicola, n. sp. —Plate 1., fig. 7; Plate IIL, fig. 6.

Sponge (Plate 1., ig. 7) somewhat fig-shaped, constricted below, broadly rounded
above ; may be slightly lobose ; may be laterally compressed ; anchored in the mud
by a great mass of fine silky spicules attached to the base. Surface glabrous, but
at the same time minutely and sparsely hispid above, more strongly hispid on the
sides ; also very minutely reticulate on the upper parts. Texture soft and spongy,
but very compact, 7.e., without wide canals or cavities in the intertor. Colour in
life, pink ; in spirit, grey. Vents (Plate L, fig. 7, 0) of fair size, several, slit-like,
in deep or shallow depressions on the upper part of the sponge; each leading into
a wide but shallow cloacal cavity with an almost flat floor perforated by numerous
minute openings of very narrow exhalant canals. Inhalant pores scattered between
the surface tufts of spicules. A spirit specimen (exclusive of the root tuft) measures
about 43 millims. i height, 48 millims. in greatest breadth, and 31 millims. in
greatest thickness. The root-tuft (Plate 1., fig. 7, #.t.) is nearly as large as the
specimen itself, and in its present condition consists of a mass of soft mud held
together by the extremely long and slender silky anchoring spicules, which
individually are scarcely visible to the naked eye.

The skeleton consists of the following parts :—

(1.) Loose longitudinal bands of very long, slender oxea run almost parallel to one
another throughout the body ot the sponge. In a longitudinal section taken across
the greatest breadth of the sponge these fibres are seen to converge towards a point
situated at a short distance below the depressed apex of the sponge. Owing to the
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constriction of the sponge helow, the lower ends of these tibres approach the surtace
almost without diverging from one another.
(2.) More or less mingled with the foregoing in the lower parts of the sponge are

long, silky bundles of the very long, sinuous, hair-like shafts of anatricenes, whose

2
Leads echinate the bundles at varying distances beneath the surface.

(3.) Dense surface brushes, composed partly of oxea which form the ends of the
long fibres and partly of protricenes of hair-like thinness, whose cladomes project tar
beyond the surface.

(4.) Numerous oxea, much shorter than those of the fibres, scattered nregulaly
throughout the body of the sponge.

(5.) The root-tuft, composed of anatricenes with extremely long and slender shafts,
irregularly matted together.

Spicules.—(1.) Protrizenes (Plate IIL, fig. 6, b.), (and dicenes); shaft and cladi
often of hair-like thinness; cladi commonly of unequal length (one sometimes
suppressed entirely), projecting forwards at only a very small angle with the shaft.
In a perfect example in a boiled-out preparation the shaft is about 3:0 millims. long,
about 0004 millim. thick just below the cladi, and tapering to hair-like fineness at
the other end. The longest of the cladi 1s about 005 millim. in length.

(2.) Anatrizenes (Plate 111, fig. 6, «); with extremely long, hair-like shafts, so
long and slender that they appear to be invariably broken off' even in boiled-out
preparations, and 1 am therefore unable to give the measurements. The cladi are
fairly stout, gradually sharp-pointed, recurved at a very acute angle to the shatt,
and about 004 millh. long by 0:004 millim. thick at the base. In boiled-out
preparations the shafts of these spicules stick together in silky wisps.

(3.) Oxea (Plate IIL, fig. 6, c.); long and slender, commonly slightly curved,
very gradually and finely pointed, varying greatly in size according to position,
measured up to about 2-1 millims. by 001 millim.

(4.) Sigmata (Plate 111, fig. 6, ) ; slender and commonly contort, measuring about
0:008 millim. from bend to bend.  Very numerous.

The material is hardly sufficiently well preserved for minute histological investi-
gation, but the examination of sections prepared by the usnal pavatin method shows
us the following features. There is no cortex and no distinet dermal membrane, the
ectosome ot being sharply difterentiated from the choanosome. The small inhalant
pores, scattered between the dermal brushes of spicules, lead directly into nairow,
elongated canals, which run inwards at vight angles to the swfice and unite below
the spicular brushes in larger inhalant canals which penetrate the deeper parts ot the
sponge. The flagellate chambers ave approximately spherical and about 0025 millim,
in diameter ; they are probably eurypylous. The exhalant canals are all narrow,
and converge towards the flask-shaped cloacal cavities already mentioned. Numerous
large ova, many of them having very prominent pseudopodia, are scattered through
the choanosome. These ova measure up to about 0°11 millim. in diameter. They
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have uniformly granular eytoplasm and large, well-defined nuclei, each typieally with
a single darkly-staining nucleolns.

Of this remarkable sponge eight speeimens were found, anchored in the soft mud
at the bottom of Tamblegam Lake (a large inlet from Trincomalee Bay); but ouly one
was forwarded to Cape Town for more minute investigation.

The species is evidently nearly related to Tetilla dactyloidec (CARTER), which that
author recovds (20, 34, 43) from the south-east coast of Arabia, Bombay, and the
Mergui Archipelago.  The principal ditference apparently concerns the exeurrent canal-
system. In 7% dactyloidea there appears to be a single vent at the summit of the
sponge, and Mr. CARTER ohserves that the terminal aperture divides into a number of
branches, whiech, sub-dividing, permeate the mass generally down to its base. In
T. limicola, as we have seen, the sponge is very eompaet throughout, and there are
no wide tubes in it, the exeurrent eanals heing very narrow and opening by numerous
minute apertures in the floors of somewhat flask-shaped eloacee with slit-like vents on
the surface of the sponge. It is highly probable that this arrangement is a speeial
adaptation to the conditions of life, serving to hinder the entranee of the very fine
soft mud, in which 1t lives, into the interior of the sponge ; even as it 1s, a considerable
amount of mud may be seen in the exewrent canals just beneath the floor of the
cloaca.

R.N. 70 (one of eight specimens from Tamblegam Lake, Trincomalee).

Craniella, SCHMIDT.

The ectosome is differentiated into an inner fibrous layer, eontaining more or less
radially arranged cortical oxea, and an outer collenchymatous layer excavated by

large subdermal eavities.

Craniella elegans, n. sp.—Plate IV, fig. 1.

Sponge free, irregularly spherical.  Surface covered with elose-set conuli ; hispid
with brushes of spicules projecting from the conuli ; minutely reticulate between the
conuli. Vents not visible in the type specimen. Pores in the thin dermal membrane
stretched between the conuli. Colour, in spirit, purplish grey externally, yellow
internally. Greatest diameter of type (R.N. 193) about 20 millims. Consistence
firm and compact.

The main skeleton consists of stout bundles of spieules radiating from a eentral
“nueleus” and ending in the brushes which project from the surface conuli (Plate IV.,
fig. 1). These radiating bundles (r.0.) are separated from one another by fairly wide
intervals, and are composed of large oxea, with anatrizenes and protrienes. The cladi
of the anatrizenes are, for the most part, sitnated in the outermost part of the
choanosome, just beneath the cortex, while those of’ the protrieenes mostly project
beyond the surface of the sponge in the hispidating brushes. The special cortical
skeleton is, as usual in Craniella, confined to the inner, fibrous layer of the cortex,



96 CEYLON PEARL OYSTER REPORT.

and is composed of stout oxea; these are not arranged strictly radially, but are
inclined at various angles to the surface, with their outer extremities commonly
abutting at more or less acute angles against the stout bundles of the main skeleton
as the latter penetrate the cortex on their way to form the surface hrushes.

Spicules.—(1.) Protrieenes (Plate IV., fig. 1, b); with long shaft, rather stout
distally but becoming setaceous proximally, and short, stout cladi of approximately
equal length. Shaft m measured spectmen 4°78 millims. by 00368 millim. (near
cladome) ; cladi, 0°129 millim. long.

(2.) Anatricenes (Plate IV., fig. 1, @); with long and very slender, setaceous shafts,
and short, stout, sharp-pointed ecladi; shaft measured up to 487 millims. hy
0°0138 millim. (near cladome), with cladi 0°0736 millim. long.  Very numerous.

(3.) Oxea of the radiating hands (somal oxea): stout, aniso-actinate ; more or less
gradually sharp-pointed distally, but drawn ont into long setaceous filaments
proximally ; size up to about 3:27 millims. by 0°046 mllin.

(4.) Cortical oxea (Plate IV., fig. 1, c.0.); stout, fusiform, aniso-actinate, sharp-
pointed at each end, the proximal end narrower than the distal, but not setaceous;
commonly slightly curved ; size about 10 millim. by 00368 wmillim.

(5.) Sigmata ; slender, 0°0166 millim. from bend to bend.

The cortex of the type specimen measures, in places, as much as 18 millims. thick,
and is very sharply differentiated into two layers, of which the outer appears to be
usually somewhat thicker than the inner. The outer layer is excavated by very large
subdermal (intra-cortical) cavities (Plate IV., fig. 1, i.c.c.), which occupy nearly all
the space between the radiating spicule bundles of the main skeleton, with the thin
dermal membrane stretched over them. The dermal membrane (d.m.), and also the
deeper parts of the outer layer of the cortex, hetween the subdermal cavities,
contain numerous small brown pigment granules grouped in more or less spherical
cells. The inner layer of the cortex (f.c.) is densely fibrous and contains no pigment
granules ; it is strengthened by the special oxea above described, and the fibres lie,
for the most part at any rate, parallel to the surface.

The flagellate chambers are about 002 millim. in diameter, spherical or oval,
eurypylous or with short, wide excuirent canaliculi. The choanosome is erowded
with large embryos (Plate IV, fig. 1, eml.).

In addition to the type above described, there is in the collection another very
small specimen (R.N. 204) of pear-shaped form, with a single apical vent. The
maximum diameter of this specimen is only about 85 millims. Iu the structure of
the cortex and in the form and arrangement of the spicules, it agrees very well with
the type, but the megascleres are all much smaller. This difterence, however, is
probably due to immaturity, the specimen being of very small size and containing no
embryos, while the type, as we have seen, is erowded with them.

R.N. 193 (Station LVII., outside Dutech Modragam Paar, 11} to 36 fathoms) ; 204
(Gulf of Manaar).
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Paratetilla, n. gen.

Tetillide with a special layer of modified trienes, resembling calthrops, lying at the
Junction between the ectosome and choanosome (or in the ectosome).

The discovery by Professor HERDMAN of another species of Tetillid which shares
the remarkable skeletal peculiarities of CARTER'S Tethya merguicnsis (21), appears to
Justify the establishment of a new genus for the veception of the two. Paratetilla
merguiensis is, like our species, an inhabitant of the Indian Ocean (Mergui Archi-
pelago), but its area of distribution extends, according to SoLras (15), as far as Torres
Straits. The synonymy of this species is, however, somewhat involved, according to
LixpGrex (86) and TureLe (87) it should be known as Tetilla bacea (SELENKA), with
which, according to ThieLr, KiescuxNick's Tetilla ternatensis, 1. amboinensis,
T. violacea, and T. rubra ave again synonymous, If these identifications he correct
the range of the species must be yet further extended.

Paratetilla cineriformis,” n. sp.—Plate TIL., fig. 7.

This species 1s represented in the collection by four specimens, ranging in diameter
from about 12 millims. to about 41 millims. The shape is irregularly hemispherical.
All but the smallest have been injured below by tearing off’ from the attachment, the
base of the sponge having evidently been left behind. The smallest, which appears
to be fairly perfect, 1s cushion-shaped, flat beneath and convex above. The surface is
more or less uneven, and to some extent hispid, though not very markedly so; it
may be very irregular. The consistence i1s rather soft and spongy. The colour
externally (in spirit) is almost black; internally much paler, purplish grey. The
arrangement of the vents and pores is very difficult to determine. A few small,
pocket-like depressions, irregularly scattered over the surface, probably represent
cloacal cavities; their floors are perforated by the numerous minute apertures of
slender, exhalant (?) canals; their external openings may be narrow and slit-like.
The inhalant pores are probably scattered irregularly over the surface, but I have not
been able to make them out distinetly. Some of the specimens are infested by
parasitic cirripedes, living beneath the surface in cavities whose external apertures
simulate vents.

The main skeleton consists of stout hands of spicules radiating from a large central
“nucleus.” In addition to these there is the layer of modified trizenes lying at the
Junction of ectosome and choanosome.

Spicules.—(1.) Modified trienes (Plate I1L, fig. 7, «-d), lying at the junction of
ectosome and choanosome. These spicules are so irregular in size and shape that it
is almost impossible to deseribe them ; the following have heen measured : («.) with
four simple unbranched rays, one much shorter than the others, resembling a plagio-
triene with shaft shorter than cladi; length of longest ray 0°165 millim., with two

* The specific name is derived from the close resemblance which the sponge hears to a black cinder.
(0
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others a little shorter, and the fowrth much shorter; (b.) with one very short
unbranched ray (shaft) and three much longer rays (cladi), of which two arve forked ;
cladi of somewhat unequal length ; maximum diameter of cladome from tip to tip of
rays 0276 millim. ; maximum diameter of cladi about 0-0166 millim. ; (c.) similar to
(«.), but with cladi much enrved; the very short shaft, as 1s commonly the case,
rounded off at the extremity; (d.) with only three rays, two almost i the same
straight line and the third, much shorter (? = shaft) at right angles to them ; length
ot each of longer rays about 0°147 millim. ; of short ray about 0055 millim. The
rays of these spicules are often irregularly bent or curved. They are probably, as
pointed out by CARTER and SoLnAs in the case of P. merguiensis, modified “ zone-
spicules ” (plagiotrizenes).

(2.) Protrienes (Plate IIL, fig. 7. ¢, ¢/); few in number and very variable in
dimensions, with shaft and cladi all very siender or fanly stout, and cladome some-
times trregular.  The eladome may or may not project beyond the surface.

(3.) Anatrieenes (Plate I1L, fig. 7, £, #7); with short, stout cladi, and very long
slender shaft, often inflated i a bulbous manner at a short distance below the
cladome and tapering to hair-like dimensions at the other end. Length of shaft in
measured specimen 3°3 millims. ; diameter between bulb and cladome 0-007 millim. ;
length of cladi 0°027 millim. The cladomes of these spicules sometimes project
beyond the surface of the sponge.

(4.) Oxea of the main skeleton (Plate IIL., fig. 7, ¢, ¢, ¢"); stout, straight or
nearly so; fusiform, with the ends gradually and finely pointed, or more or less
nregular; size about 2°9 millims. by 00365 millim., but wsually more slender.
Numerous much smaller oxea, apparently young forms, also occur.

(5.) Sigmata (Plate T1L., fig. 7, &) ; extremely slender, frequently, if not always,
contort, about 0014 millim. from bend to hend ; abundant.

In stained sections of the largest specimen the cortex measwres up to about
028 millim. in thickness. It is composed of a compact tissue which appears to be
cystenchymatous rather than collenchymatous, and the cells contain numerous minute
brown pigment granules. The choanosome appears to be mostly collenchymatous and
contains brown pigment granules similar to those ot the cortex, but fewer in number,
The flagellate chambers are oval or nearly spherical, up to about 0:0249 millim. in
diamcter.

This interesting sponge is evidently nearly related to CARTER'S Tethya merquiensis
(21) (Tetilla merguiensis of Sonnas) from the Mergui Archipelago, off the coast of
Buwmah, but differs to such an extent that there can hardly bhe any question of
specific identity.  The characteristic inhalant pore-sieves and dermal reticulation of
CARTER’S species are not recognisable here; the dermal microxea are absent, and the
modified “ zone-spicules ” appear to be much more irregular in shape.

RN, 184, 187 (Stat. VI, Muttuvaratu Paar, Gulf of Manaar); 214 (deep water
outside pear] banks, Gulf of Manaar); 245 (Ceylon seas).
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Grave: LITHISTIDA.

Tetraxonida in which the megascleres form desmas, tvpically united with each other
to form a continuous skeleton.

The relationships and classification of the Lithistida still require a great deal of
investigation before we can consider our knowledge of the group as by any means
satisfactory.  They are, of course, usually considered as a sub-division of the
Tetractinellida, but inasmuch as many of them have only monaxonid spicules this
method of disposing of the group seems somewhat unjustifiable.  There appear to
be two logical alternatives. We may either regard the Lithistida as being of
polyphyletic origin and partition them to the best of our ability amongst other
groups, or we may regard them as representing another grade of evolution in a

roup provisionally as a matter of convenience,

special direction and retain the g

without eommitting ourselves to an opinion as to whether it is a natural group or not.
In the present state of our knowledge the latter appears to me the wisest course
to adopt.

As regards the internal classification of the group, T have no doubt that important
modifications of the existing arrangement of genera, which we owe to SoLLas, must
shortly be made. My own experience of the Lithistida is, however, so limited that
I prefer not to experiment in this direction, but will content myself’ with a few
critical remarks suggested by the investigation of certain species in Professor
HERDMANS collection.

Discodermia, Bocacr.

Lithistida with tetracrepid desmas and ectosomal discotrienes, and with microscleres

in the form of microxea or microstrongyla.

Discodermia emarginata, n. sp.—Plate IV, fig. 4.

The single specimen is of massive form with spreading base attached to a mass of
caleareous worm-tubes. The upper swface is strongly convex, rising mto two low,
mammiform projections, from the broad apices of which (where the small vents arve
situated) radiate shallow grooves, the outward indications of convergent exhalant
canals.  Colour throughout (in spirit) pale yellow; textwre compact and stony.
Diameter of massive central portion about 12 millims., with the basal portion

g

Skeleton composed of a close reticulation of firmly united tetracrepid desmas with

a single layer of discotrizenes on the surface. Below the surface are a few slender

spreading a good deal further as a thin erust.

oxea, which become more numerous and are sometimes collected into loose fibres i the
neighbourhood of the vent.

Spicules =—(1.) Stout tetracrepid desmas (Plate IV., fig. 4, «—c), more or less
tuberculated. especially at the ends of the branches, which proliferate into numerous
rounded tubercles, by the interlocking of which the union of adjacent desmas is.

O 2
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effected. There are no transitional forms intermediate between these desmas and the
discotrizenes of the surface, such as Mr. Cartir describes (4), and the desmas are
evidently not derived from discotrizenes.  Each originates from a tetract crepis
(calthrops) by branching of the actines and secondary deposition of siliceous material.
The initial stages in the development of the desmas are to be found in abundance
just beneath the superficial layer of discotrizenes, where the skeleton is evidently
growing. The young crepis (Plate IV., fig. 4, @) 1s a vegular tetract calthrops with
minutely roughened surface. In one of the youngest I have seen, the actines measure
about 0°04 millim. by 0004 millim.  One actine may be longer than the other three ;
they are sometimes conical and suddenly constricted at the base. Having attained a
length of about 0°08 millim., or it may be less, the actines swell out at their ends
and begin to branch iregularly (Plate VII, fig. 4, ¢). Presently the original minute
roughening of the surface is covered over by smooth secondary deposits of silica, and
the adult, much larger tuberculation appears, though the more central portions of the
spicule may often be nearly smooth when fully developed. The diameter of the
actines of the fully formed spicule (** epactines ” of SoLLAs), between the centre and
the point where they commence to branch, is about 0°036 millim. This account of
the development of the desmas, while differing widely from that given by CARTER,
agrees with the views expressed by SoLras in his “ Challenger” report.

(2.) Discotrizenes (Plate 1V., fig. 4, £, ¢) ; disk flat, about 0-23 millim. in diameter ;
outer surface beset with numerous minute, conical papillee; margin approximately
circular, but minutely crenulated and usually strongly emarginate at one, two or three
places, so as to form semi-cireular bays or indentations; shaft well developed, stout,
conical, tairly sharp-poiuted, up to about 0°147 millim. long. These spicules form a
single layer on the surface, with overlapping disks. The youngest stage I have
recognised in their development is shown in Plate IV, fig. 4, f.

(3.) Monaxonid spicules (vhabdi) ; probably oxeote ; long and slender, and commonly
tapering very gradually to a fine point. These spicules are so long and slender and
so interwoven with the desmas that I have never succeeded in seeing both ends of
the came spicule en situ, and even in hoiled-out preparations they are always broken.
They are particularly numerous in the neighbourhood of the vent, but do not, at any
rate usually, project beyond the surface. I have measured one up to a length of
about 12 milhms., with a maximum diameter of about 0:006 millim.

(4.) Microrhabds (Plate IV, fig. 4,7); usually fusiform and strongylote, with very
minutely roughened surface ; sometimes slightly curved; size about 0016 millim.
by 0:0027 willim.  These spicules are very abundant beneath the layer of disco-
trienes; and especially m the membrane which immediately surrounds the vent,
where they form a continuous layer, the discotrienes being absent.

It 1s with some reluctance that I have been constrained to add another species of
Discodermia to the six already described by Mr. Carrer (4, 5) from the Gulf of

< Manaar (D, papillata, D. aspera, D. spiispirulifera, D. lavidiscus, D. sinuosa, and
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D. sceptrellifera), but I cannot identify Professor HErRDMAN'S specimen, from deep
water off Galle, with any of these. The richness of the Ceylon seas in species of
Discodermia is very vemarkable. It is strange that T have not been able to find any
ot Mr. CARTER'S species in Professor HERDMAN'S collection, but they are apparently
all small forms, which would not be likely to attract the attention of a collector.

R.N. 234 (Station XLI, 12 miles oft Galle, 100 fathoms).

Aciculites, SCHMIDT.

Lithistida with monocrepid desmas and rhabdi, the latter forming a special dermal
layer. Without microscleres.

SoLLas, in his report on the * Challenger ” Tetractinellida, places this genus in his
family Scleritodermidze in the *Sub-order” Hoplophora, but it seems to me that it
would fall more naturally amongst the Azoricidee (in the Sub-order Anoplia of
SoLras). The fact that some of the rhabdi form a dermal layer can hardly be of
suthicient nmportance to justify us in placing the genus not only in a different family,
but even m a different ““sub-order” from the Azoricidee, to which it is naturally
allied by the form of the desma, the presence of rhabdi, and the absence of
microscleres.

Aciculites orientalis, n. sp.—Plate IV, fig. 3.

The single specimen is massive, compact, cushion-shaped, rather irregular, but with
rounded outlines, somewhat flattened above and attached below by a broad base to a
mass of calcareous débris. Height about 28 millims. ; greatest breadth, 38 nullims.
Texture compact and stony, but with a comparatively soft dermal membrane, which,
on the upper surface of the sponge, is easily separable from the underlying part.
Vents numerous, minute (say about 02 millim. in diameter, but varying), scattered
over the upper surface.® Pores scattered. Surface, in parts at any rate, slightly
corrugated, with narrow, ramifying and meandering canals showing through the
dermal membrane.  Colour in spirit grey, both internally and externally.

The main skeleton is a very close and compact reticulation of’ monocrepid desmas,
intermingled more or less abundantly with strongyla. In the dermal membrane the
strongyla are very abundant and lie for the most part tangentially, forming a more or
less continuous dermal skeleton. Beneath the dermal membrane, where the main
skeleton 1s growing, the desmas are found in various stages of development, not as yet
connected with one another.

Spicules.—(1.) Monocrepid desmas (Plate IV, fig. 8, «-d). The young spicule ()
is an nrregular, elongated rod, with minutely roughened surface, which soon begins to
branch. The fully grown spicule () usually consists of a strongly curved main axis
with branches coming oft chiefly on the convex side. These branches proliferate and

* One much larger opening looks as if it might be artificial.
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end in rather sharp, conieal papille.  Similar papille may ocenr on the main axis,
but when this is strongly curved they are usually absent from the concave side. The
fully developed desma measures about 0-328 millin, in maximum length in a straight
line from point to point.

2.) Strongyla (Plate 1V, tig. 3, ¢, /)1 shightly eurved and a good deal broader at
one end than at the other. The broad end, which may be slightly tvlote, is covered
with minute spines, while the narow end is smooth, or nearly so. thongh often with
a very few minute projections.  Size, commonly about 0°328 millim. by 0°009 millim.
(in the middle). :

So far as T am aware, the only other speeies of . Aeiculites hitherto described is the
type of the genus, deienldites Iigyinsii, Scayr (44), from Havamna,  Owr species 18
evidently very closely related to the West Indian form, whieh has fortunately heen
ve-examined and deseribed by Sonnas (15, p. 347).  In fact, the only specitic
difference whieh the description of the latter has enabled me to deteet lies in the tact
that in the Ceylon species the vents are not protected by tent-like wrrangements of
radiating rhabdi as deseribed by Sontas. Probably, however, other specifie difterences
will be found to exist in the form of the desmas, &e.

We have here an interesting case of apparently diseontinuous generie distribution,
though the impertect state of our knowledge of the sponge-fauna of intermediate
localities makes it possible that the discontinuity is apparent rather than real.

It may be noted that TorseNt's dAeiculites (nerustans has now been recognised by
that author as belonging to a totally distinet genus, Desmantlus (14).

R.NL 150 (Ceylon seas).

Taprobane.™ 1. gen.

Lithistida ot plate-ike or cup-shaped torm. with minute sphinetrate apertures
abundantly seattered on each side of the plate ; with monocrepid, tuberculate
desmas and long, slender oxea ; without special ectosomal spicules and with
microscleres in the form of sigmata only.

We have here another proot” of the artificial character of Sovpas’s elassification of
the Lithistida. Tt will he seen from the diagnosis that the sponge upon which the
genus Taprobane is based might be regarded either as a Seleritodermid without
cctosomal spieules or as an Azorieid with sigmata; it is thus very closely related on
the one hand to Neleritodernice, and on the other to Azoricc. We have already had
occasion to notice, i speaking of the genus deiculites, that Sonnas places
Scleritoderma and dzorica in different * sub-orders,” his Hoplophora and Anoplia
respeetively, bt the discovery ot Taprobane, combining characters of these two
groups, viz., the absence of speeial ectosomal spicules and the presence of mieroseleres,

alone seems suflicient to necessitate a revision of SoLLas’s scheme.

* 50 called from the old Greek name for the Island of Ceylon.
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Taprobane herdmani, n. sp. -Plate 1., fig. 8: Plate IV, fig. 2.

Specinien (Plate L. fig. 8) consisting of a stout. erect plate o lamella, strongly
curved (almost into the shape of a cup). Surfaces more or less uneveu, especially on
the outside (which bears numerous galls due to parasitic barnacles).  The upper edge
is broadly rounded, and the hase of attachment is slightly expanded. like the foot of
a cup.  Both surfices are slightly and unevenly hispid, the hispidation being almost
confined to the more depressed portions.  Both surfaces are thickly studded with
minute, pustule-like, cireular areas, hardly visible to the naked eye. These areas are
only about 0-3 millim. in diameter, and each bears the single aperture of an incurrent
or excurrent canal surrounded by a well-developed sphincter membrane. The colour
(in spirit) is dirty grey; the texture eompact and stony. Ghreatest height about
70 millims. ; thickness of lamella about 15 millims.

The main skeleton is a very dense and compact reticulation of desmas, together
with loose wisps or brushes of long, slender oxea running at right angles to the
surface, beyond which their ends project so as to give rise to the hispidation. The
oxea seem to disappear more or less completely from the deeper parts of the sponge,
while around the apertures of the canal system, at any rate on the outer surface,
they may project as a scanty firinge.

Spicules—(1.) Desmas (Plate IV., fig. 2); monocrepid and rather sparingly
branched, the branches usually coming off’ almost exclusively from one side of the
main axis, which 1s usually more or less strongly curved. Main axis and hranches
more or less abundantly ornamented with rounded tubercles ; branches (? always)
terminating i conical papille, which mayv be bitid at the apex. The union of these
desmas 1s so close and compact that it seems almost impossible to isolate an adult
spicule for measurement : but the total length. measured in a straight line from point
to point, appears to be about 036 millim. The thickness of the main axis, exclusive
of tubercles, i1s about 0:028 millim.

(2.) Oxea; very long and slender, gradually and sharply pointed at each end;
commonly more or less curved or crooked : size variable: thev are usually hroken,
but two complete spicules measured about 10 millim. by 0:008 millim. and 1-88 millin.
by 0008 millin. respectively.

(3.) Sigmata ; slender, contort ; total length m a straight line from bend to bend,
about 0°01 millim. : abundant throughout the sponge.

One of the most characteristie features of this species i1s the arrangement of the
apertures of the canal system. These appear to be identical in form and arrangement
on the two sides of the sponge, but we may conclude from the analogy of other plate-
like and cup-shaped sponges that the apertures on the outer side are inhalant pores.
and those on the iuner side vents. Each aperture, whether pore or vent, lies in the
middle of a circular area, sharply defined by the sudden cessation of the reticulation
of desmas at its margin. This area is oeeupied by a very well developed, iris-like
diaphragm, with abundant eireularly and perhaps also radially arranged myocytes,
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the contraction of the former of which has, in almost all cases, completely closed
the aperture. The diaphragm contains sigmata, but no other spicules. A similar
arrangement of the external apertures of the canal-system appears to be characteristic
both of Azorica and Selevitoderma ; indeed, our Ceylon species, except for the absence
of microstrongyles, resembles very closely indeed Scuminr's Scleritodermea packards
from the Gulf of Mexico, as deseribed and figured by Sorras in his work on the

‘“ Challenger ” Tetractinellida.

R.N. 40 (Stat. XV., Periya Paar, Gulf of Manaar, 9 fathoms).
Petromica, TOPSENT.

Lithistida of massive form; with seattered pores and vents; with thin dermal
membrane destitute of special skeleton; with monocrepid desmas feebly united
or quite separate ; with monaxonid rhabdi often collected in fibres which may
terminate In surface conuli ; without microscleres.

This genus was founded by TopseNT in 1898 (45) for a new Lithistid sponge from the
Azores, very closely related to Azorica. TopsENT gives the following diagnosis:—
“ Azoricidee massives, en forme de cones dressés, & surface conuleuse, & pores dispersés,
& oscules membraneux, & ectosome dévellopé aspiculeux, & desmas pen ornés et
faiblement reliés entre eux.”

The discovery of a second species in Ceylon waters, closely related to the type of
the genus, forms a further justification for separating Petromica from the other
Azoricide,

Petromica massalis, n. sp.—Plate IV., fig. 5.

Sponge massive, may be attached by a broad base, may be compressed vertically
or horizontally.  Vents usually numerous, rather small, but variable in size;
scattered on the upper part of the sponge, each forming the termination of a
vertical oscular tube. Pores scattered. Surface uneven, variable, more or less
corrugated ; in places covered with a thin, reticulate, pore-hearing dermal membrane
overlying large sub-dermal cavities and supported on bundles of large monaxonid
spicules which sometimes terminate in conuli. Texture incompressible, but friable ;
colour (in spirit) yellowish grey throughout. The type specimen (R.N. 257) measures
about 37 millims. in height, the same in breadth, and 24 millims. in thickness,

The main skeleton is a reticulation (sometimes close and sometimes so loose that
the desmas do not touch one another) of mmch-branched monocrepid desmas, inter-
mingled with numerous large monaxonid spicules which are partly collected together
in coarse fibres (without being united together by any cementing substance).
These fibres, as already noticed, sometimes terminate in surface conuli, There is
no special dermal skeleton.

Spicules.—(1.) Monocrepid desmas (Plate TV, fig. 5, ) ; much and very irregularly
branched ; not tuberculate (or very slightly so); branches usually terminating in
short, blunt, conical points, or in curved flattened expansions pressed against other
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desmas.  Maximum length from apex to apex of branches about 0°74 millim., with
main axis about 0°06 millim. thick.

(2.) Stout and slender monaxonid spicules (Plate IV, fig. 5, b-¢) ; more or less
curved and variously ended, ranging from oxeote to strongylote and stylote ; size
about 0°98 millim. by 0°0369 millim., 12 millims. by 0:0246 millim., 1-28 millims. by
00328 millim., &e. ; very variable.

The most interesting feature of this sponge is the strong development of the
monaxonid spicules (rhabdi), which, in three out of the four specimens (the fourth
being dead and infested by another sponge), play an equal part with the desmas in
the composition of the skeleton. This condition of the skeleton suggests that
certain Monaxonellid sponges usually associated with the Axinellide may be derived
from Lathistid ancestors by the suppression of the desmas, or that certain Lithistids
with monocrepid desmas may possibly be derived from Monaxonellid ancestors.

Letromica massalis is evidently very closely related to Torsext’s P. grimaldii, the
type of the genus, from the Azores. The principal difference appears to concern
the ornamentation of the desmas, which, in . grimaldii, are ornamented at the
extremities with little conical tubercles, not pointed. These are absent or very feebly
developed in the Ceylon species, but subsequent researches may make it desivable to
unite the two.

R.N. 198 ; 216 (dead, and infested by another sponge ; deep water outside pearl
banks, Gulf of Manaar); 257 (type); 269 (young ; deep water oft’ Galle and onwards
up West Coast of Ceylon).

Grape: MONAXONELLIDA.

Tetraxonida in which the primitive tetraxonid and tetractinellid condition of the
megascleres has been entirely lost and none but monaxonellid megascleres

remain. No desmas are developed.

With the recognition of the tiue nature of the monaxonellid sponges as reduced
Tetraxonida, it becomes once more desirable to modify the name of the group. The
old name, “Monactinellide,” which we owe to ZITTEL, was objectionable because
implying that the spicules are necessarily monactinal (one-rayed), while, as a matter
of fact, they may be also diactinal (two-rayed). Sornnas therefore altered the name
to “ Monaxonidwe,” which was afterwards altered to ¢ Monaxonida,” under which
name the group appears in the ¢ ¢ Challenger” Reports’ and other recent works.

The name * Monaxonida,” however, becomes distinctly ohjectionable when used for
a mere sub-division of the order Tetraxonida, contrasted with the Tetractinellida ;
and I thevefore propose to again modify the name of the group, choosing this time
the term ¢ Monaxonellida,” which is, I believe, both correct in meaning and in
harmony with the scheme of classification adopted.

The Monaxonellida form, however, an unnatural group of polyphyletic origin,
which we can only retain as a matter of convenience until we know more about their

P



106 CEYLON PEARL OYSTER REPORT.

phylogeny. They are evidently descended from more than one group of tetrac-
tinellid ancestors by degeneration of the tetraxon megascleres, and have branched oft
into an immense number of genera and species, the classification of which, as in the
case of all reduced forms, 1s extremely difficult.

We have seen that the two chief tetractinellid sub-orders are distinguished mainly
by the form of the microscleres, the “ Astrophora” possessing some form of aster and
the “Sigmatophora ” sigmata, This same distinetion, broadly speaking, runs through
the Monaxonellida also, and may be used as the basis of them sub-division into
“ Astromonaxonellida ” and ““ Sigmatomonaxonellida,” names which I now propose as
the most appropriate for the two great groups into which the ¢ Monaxonellida” are
by general consent divided, and approxmately equivalent to the “Clavulina” and
“ Halichondrina” of VosMAER and of RIDLEY and Drxpy, and to the “ Hadromerina”
and  Halichondrina ” of TorseNTt, &ec.

These two groups are sharply distingnished from one another. As far as I am
aware, there are only three cases on record of the occurrence of astrose microscleres
in assoctation with sigmata or chele, and all three are probably to be explained
as due to mixture of the spiculation of two distinet sponges—a very frequent
occurrence.®

We may regard these two great monaxonellid sub-orders as being descended from
the two corresponding tetractinellid sub-orders, though this is no doubt but a crude
way of looking at the problem, and 1t may well be that some of the forms which we
find most difticult to classify are descended directly from the Homosclerophora, and
others from the Lithistida.

The great difticulty in following out this system of classification to its logical
conclusions lies m the fact that in many cases the microscleres, as well as the tetract
megascleres, have entirely disappeared, apparently by degeneration, and we are then
dependent upon the much less trustworthy guidance of other characters. Thus the
genera Halichondric, Renwera, durinella, Suberites, &e., with a very simple spicu-
lation composed exclusively of monaxonid megascleres, are in reality more modified
torms than Gelliws, Sigmaxinelle, Hymedesmia, Spirastrella, and so on, which have
not lost their microscleres.

Sub-OrpER: ASTROMONAXONELLIDA.

Monaxonellida in which the microsclere, when present, is some form of aster.

This sub-order is practically equivalent to the Hadromerina of Torsext, which

% The cases in (uestion are SCUMIDT'S Seeptrelle regalis (23), p. B8 [#ide also RIDLEY and DENDY (1),
p Ixdi, footnote] 3 FRISTEDT'S Desmacellue peachii var. stellifera (24) 5 and ToPSENT'S I ymeraphia toureti (25) ;
all very doubtful cases. The so-called amphiasters (or * birotulates”) of certain Desmaeidonide (e.g.,
Avoniderma, Totrochotua, Amphiustrella) ave not true asters at all, Imt merely modified isochele. [Further
discnssion on this snbject, necessitated hy the appearance of ToPsENT'S great work on the Sponges of the
Azores (62), will be found in the general remarks on the suh-order Sigmatomonaxonellida.]
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that author sub-divides into two sections, according to the prevailing form of
megasclere, viz., *“ Clavulida” and © Aciculida.” This sub-division, however, appears
to me to be both unnecessary and unnatural, especially when its originator places the
genus Tethya, with its stylote megascleres, in the division * Aciculida,” which is
characterized by oxeote megascleres.” 1 therefore propose to divide the sub-order
immediately into families. Of these Torsext (26) makes nine, of which five are
represented in the present collection.

In addition to these, I here include the family Chondrosidze, which have completely
lost their megascleres, and, in the genus Chondrosic itself, their microscleres also.
Some of the old group Axinellide (e.g., Vibulinus, with astrose microscleres) must
likewise be included in this sub-order, and it may prove necessary to institute a new
family-—Astraxinellide—for their reception.

On the other hand, I am inclined to think that some of ToprseNTs families will
prove to be superfluous. Thus I propose to abandon his “ Coppatiidie” and
“Streptasteridee ” in favour of the older « Epipolaside ” of SoLLAs. ;

FauiLy : EPIPOLASID/E.

Astromonaxonellida with oxeote megascleres, and usually euasters for microscleres.

This family, founded hy Sorras (15) for the reception of the genera Amphius,
Coppatias, and Asteropus, is, at any rate as regards what we may consider to be its
typical representatives, evidently very closely related to the Stellettidee, a fact which
has already been recognised by previous writers. In short, we may safely regard
these forms as reduced Stellettids which have lost their tetraxon megascleres, and
Sorras himself placed the family next to the Stellettide as an appendix to the
Enastrosa, though apparently with some doubt.

Torsext divided the genera of Sorras’s Epipolaside between his own families
Coppatiide and Streptasteridee. In the Coppatiide he also includes certain genera,
such as Spongosorites, which have no microscleres at all. Spongosorites is well
represented in the Sponge-Fauna of Ceylon, but, for reasons which will appear
subsequently, I find it desirable to remove it to the Axinellide.

Coppatias, SoLLAS (15).

Epipolaside with the skeleton composed of an irregular interlacement of oxea, and
microscleres in the form of euasters only.

This genus is almost synonymous with the genus Stellettinopsis as employed by

CARTER.

* Tt should be pointed out, however, that SoLLAs and TOPSENT regard the megaseleres of Tethya as
modified oxea, which they term strongyloxea, but it is impossible to distinguish these from styli.
P 2
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Coppatias reptans, n. sp.—Plate V., fig. 2.

The single specimen is much elongated, irregularly sub-cylindrical, creeping over
and to a slight extent encrusted by caleareous débris. It has apparently lain
horizontally, The total length is about 11 centims., and the maximum thickness
about 14 millims.  Oue end is much narrower and forms a free digitiform process,
strongly curved. The surface is slightly rugose, minutely conulose and minutely
and slightly hispid.  The colour (in spirit) is dark purplish-grey, paler below and
internally.  Vents small (mostly minute), numerous, seattered on the upper surface.
Inhalant pores abundantly scattered.

The main skeleton is a very confused reticulation of oxeote megascleres, here and
there collected into loose bundles. There is no special dermal layer of tangentially
disposed oxea, but the surface is rendered more or less hispid by the projecting points
of oxea which lie below it.  There 1s, however, a thin dermal layer of densely crowded
asters,

Spicules.—(1.) Oxea (Plate V., fig. 2, «, b, ¢) slightly curved and gradually and
sharply pointed ; varying a good deal in diameter; about 1-0 millim. by 0022 millim.
when fully grown.

(2.) Chiasters (Plate V., fig. 2, d); very minute, with rather numerous, slender,
cylindrical rays and little or no distinet centrum ; total diameter about 0°006 millim.
(sometimes a httle more); most abundant at the surface, hbut also plentiful in the
choanosome.

The ecctosome is fairly thick, but is excavated by numerous irvegular, spacious
sub-dermal cavities, into which the inhalant pores open and from which the mhalant
canals of the choanosome take their orgin. It is clearly differentiated into two
layers - an inner, comparatively thin and densely fibrous layer, with the fibres mostly
lying parallel to the surface, and an outer, much thicker layer composed of collenchyma
with a considerable admixture of fibrous tissue, but with the fibres running nregularly
in all directions.

It is a noteworthy fact that the fibrous cells of the ectosome contain a large
proportion of the pigment to which the sponge owes its dark colour, arranged in them
in the form of minute spherical granules. Similar pigment granules also occur in
some of the ordinary stellate cells of the collenchyma, of which the fibre-cells are but
a sheht modification.

The outer part of the ectosome also contains Tmmense numbers of large, spherical,
darkly stamning cells, crowded together in large groups or loosely scattered. Similar
cells also ocenr very abundantly, scattered singly or grouped in dense masses, in the
choanosome.  They remind one strongly of the symbiotic Alge of Hexadella and the
corresponding cells of Asteropus haeckeli, and are probably of a similar nature. Their
immense numbers and their occurrence in such dense masses in both ectosome and
choanosome are alone enough to suggest that they are not true constituents of the
sponge-tissues.
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This species appears to be very closely related to Carrer’s Stellettinopsis (Coppatics)
tuberculata (18), an Australian species from which the Ceylon sponge difters chiefly
i 1ts external torm and reptant habit.

LN 242 (Stat. XXVIL, Cod Bay, Trincomalee, 5 fathoms).

Asteropus, SoLLAs (15).

Epipolasideae with two sorts of asters, oxyasters and sanidasters.

Asteropus haeckeli, n. sp.—Plate V., fig. 3.

The single specimen is a small, irregular erust which has probably been attached by
the base, to which fragments of calcareous débris are still adherent. The wupper
surface rises up into a hroad, low, mammiform projection, with a single, rather large
vent (about 2'5 millims. in diameter) at its apex. Surface smooth, but uneven and
harsh to the touch, owing to the presence of huge oxea lying tangentially beneath
the surface or projecting slightly bevond it. Colour (in spirit) pale grey. Texture
mternally coarse and cavernous, owing to the large exhalant canals.® Inhalant poves
scattered. The specimen may be only a fragment of a much larger crust; its
maximum breadth is about 25 millims., and its greatest height (where the vent 1s
situated) about 11 millims.

The skeleton 1s a very dense and very confused interlacement of huge oxea,
sometimes collected mto very loose, ill-defined, coarse strands, which run towards
the surface.

Spicules.—(1.) Oxea (Plate V., tig. 3, a); usually large and stout, fusiform,
gradunally and fairly sharply pointed at each end ; curved ; varying much i size, up
to about 1'9 millims. by 0:065 millim.  Numerous much shorter and more slender
forms also oceur, which may he mmmature.

(2.) Sanidasters (Plate V., fig. 3, ¢, d); with straight, slender axis dividing into
two spines at each end, and with two irregular whorls of spines dividing the total
length into three approximately equnal parts; or with the axis mregularly spined, and
perhaps angulated, so that the whole closely resembles a Spirastrella microsclere ;
total length up to about 0°016 millim. These spicules are very abundant at the
surface and also common 1 the mterior.

(3.) Oxvasters (Plate V., fig. 3, b); with few, slender, very slightly spmed or
roughened (? sometimes smooth), sharp-pointed rays and no distmet centium ; total
diameter measured np to about 0°04 millim.  These spicules are found in the interior
of the sponge, but are scarce and easily overlooked.

The ectosome is very thick, and composed of a mixture of cystenchymatous and
collenchymatous tissue, slightly fibrous in places, and with numerous darkly staining,
oval cells scattered through it, which somewhat resemble the symbiotic Alga of
Hexadella, and are probably of a similar nature.

* The oscular tube is occupied by a Polychate worm.
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This species 1s closely related to CarTrr’s “Siellettinopsis simplex,” from Australia
(Fremantle and Port Phillip Heads),* for which SorLLas (15) established the genus
Asteropus, and which, with the doubtful exception of ScuyIDTS Stellettinopsis
annvlate, has, up to the present time, remained the only deseribed species of the
genns,  (Torsext has shown (28) that LENDENFELD'S Asteropus incrustans is not
referable to the genus Asteropus at all.)

The occurrence of another species in Cleylon waters is extremely interesting and
atfords a good illustration of the close relationship which exists between the Sponge-
Fauna of this region and that of Australia. That the two species are not identical
I have been able to convinee myself by personal examination of a fragment of an
Australian specimen kindly forwarded to me some years ago by the authorities of the
British Museum (Natural History). The differences concern chiefly the arrangement
of the vents, the colour (tawny-brown in the Australian species), and the size of the
oxea (which are considerably more rohust in the Ceylon species). Still, it is possible
that the future discovery of intermediate forms may justify us in uniting the two.

I have taken the liberty of naming this species in hononr of the most distinguished
author of ¢ Die Kalkschwiimme.’

R.N. 219 (deep water outside pearl banks, Gulf of Manaar).

Cryptetethya, n. gen.

Epipolasidee in which the ectosome is differentiated into a thin; inner fibrous layer,
very dense, and a thick, outer, more or less gelatinous layer. The outer layer is
produced into more or less elongated, finger-like projections, between the bases
of which the more or less spherical body of the sponge is largely concealed by
agglutinated foreign bodies. The main skeleton is radially arranged, consisting
of large oxea extending through choanosome and ectosome alike. The microscleres
are enasters.

As regards its spiculation, this genus agrees very closely with Coppatias, and, like
the latter, is evidently very nearly related to Stelletts. In the structure of the
ectosome it makes a close approach to Stellettce Lerdmane, in which also the trienes
have undergone considerable reduction. In fact, Cryptotethya may be regarded as
derived from some such form as Stelletta herdmani by further reduction of the trizenes
and by the outgrowth of the ectosome into finger-like processes. In the spherical
form of the body, and the radial arrangement of the skeleton, it is also related to
Tethya, but perhaps its nearest ally is SoLras’s genus Magoy, established (15) for
the reception of CarTeR'S Chondrille sacciformis, from Mauritius, and included by
Sorras amongst the Tethylde. In Cryptotethya, however, the oxea are not confined
to the choanosome as in Magog. Both genera appear to me to come most naturally
amongst the Epipolasidee, though they certainly seem to indicate the manner in

* Mr. CARTER (27) also records the species from Hayti, but the Haytian form is very likely specifically
distinct from the Australian.
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which the Tethyidea may have originated, through the Epipolasidee, from stellettid
ancestors.

Cryptotethya agglutinans, n. sp.—Plate V., figs. 4, 5.

The single specimen (Plate V., fig. 1) consists of a more or less spherical body from
which radiate irregular finger-like processes of varying shape, long or short,
cylindrical or flattened, and sometimes expanded at the free end. Between these
projections the surface of the sponge is for the most part concealed by a great quantity
of calcareous débris which firmly adheres to the sponge, including melobesian nodules
of cousiderable size, worm-tubes, Foraminifera, &e., the whole forming an irregular
mass in the midst of which the body of the sponge is scarcely recognisable. Calcareous
débris may also be found in the interior of the sponge, even within the choanosome.
I have not succeeded in making out the arrangement of the vents and pores. Some
small openings on the ends of some of the projections resemble vents, but on close
examination are found to be merely the apertures of cavities inhabited by parasitic
barnacles. Oue at least of the shorter projections (fig. 4, x), however, contains
longitudinal canals which are evidently either inhalant or exhalant canals proper to
the sponge. The surface of the sponge, where exposed, is very uneven and very
harsh to the touch, owing to the projection of the large oxea, which readily break oft
in one’s skin and thus make the sponge very unpleasant to handle. The colour of
the surface and of the thick outer layer of the ectosome (in spirit) is grey, of the thin
fibrous layer of the ectosome white, and of the choanosome nearly white. The
maximuimn diameter of the body of the sponge is about 40 millims., the length of the
longest projection about 25 millims,

In the body of the sponge the huge oxea of which the skeleton is composed are for
the most part arranged radially and without any distinction between choanosome and
ectosome, passing indifterently from one to the other through the dense fibrous layer.
Some of the oxea are associated in loose bands which spread out in brushes as they
approach the surface. In the projections the oxea naturally lie for the most part
longitudinally, but at the expanded end of a broad projection (containing longitudinal
canals) I have found a good many placed tangentially at or near the surface. The
asters are for the most part arranged (very abundantly) in a thin dermal layer,
through which the points of the oxea may project for a short distance.

Spicules.—(1.) Oxea (Plate V., tig. 5, «, b); stout, fusiform, usually gradually and
fairly sharply pointed, but subject to some irregularity at the ends and occasionally
stylote. Size very variable, say about 25 millims. by 0-073 millin. when fully
grown, but often less.

(2.) Chiasters (Plate V., fig. 5, ¢), with little or no centrum and smooth, slender,
sub-cylindrical rays, ending bluntly, but not tylote; total diameter commonly about
0012 millim.  These spicules are most abundant at or near the surface of the sponge,
but a few preecisely similar forms oceur in the choanosome.
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Owing, on the one hand, to the enormous quantity of foreign matter adhering to
the surface, and, on the other, to the great size of the megascleres, which interfere
greatly with the cutting of thin sections, the investigation of the canal system of this
sponge is attended with exceptional difliculties, and I have come to no satisfactory
conclusions on the subject.

One of the most striking features of the sponge is the dense fibrous layer of the
ectosome, which, when the sponge is cut in half, is conspicuous even to the naked eye
as a white layer about 0°4 millim. thick, dividing the body into mner and outer
portions, and foreibly calling to mind the similar layer of fibrous tissue in Stelletta
herdmani.  This dense fibrous layer consists of bundles of fine fibres closely matted
together and rumning in all directions. It does not, perhaps, form quite the
innermost portion of the ectosome, for beneath it lies a thin gelatinous layer containing
subcortical erypts, from which the inhalant canals of the choanosome probably take
their origin.

The ounter layer of the ectosome varies much in thickness. It 1s partly
collenchymatous, consisting of a clear gelatinous matrix with an immense number of
large granular stellate cells embedded m it, and partly fibrous, the fibrous condition
being apparently arrived at by elongation of similar cells in a direction parallel to the
surface. Roughly speaking, this fibrous tissue may be said to occur between two
layers of the collenchyma, but the two kinds of tissue are not sharply differentiated
from one another, and the fibrous layer is not nearly so well defined or so dense as
the inner fibrous layer already described. The outer layer of the ectosome alone
takes part in the formation of the finger-like projections on the surface of the sponge,
the mner fibrous layer not being continued into these.

The choanosome is rather compact and finely granular, but, owing perhaps to want
of penetration by the preserving medium, my sections do not enable me to make out
details of the histology or the arrangement of the flagellate chambers.

R.N. 62 (Gultf of Manaar).
FamiLy : TETHYIDA.

Astromonaxonellida with stylote megascleres and euasters for microscleres; with
strongly developed fibrous cortex and radially arranged skeleton.
I have discussed the probable origin of this family in speaking of the genus
Cryptotethya.
) Tethya, LAMARCK.

More or less spherical Tethyidwe, without highly specialised pore-bearing grooves and
without a sand-layer in the choanosome.
Tethya lyncurium, Lix.

There are in the collection a munber of specimens of Zethya which have given me a
great deal of trouble as regards their correct nomenclature. 1 have finally decided to
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regard them as belonging to three varieties of the well-known and extremely variable
Tethya lynenrinm of European waters. For convenience of reference we may dis-
tinguish the Ceylon varieties as «, b, and ¢ respectively. .

Tethya lyncurium, Lix., var. «.

This variety is represented by two approximately spherical specimens growing side
by side on a mass of caleareous and other déhris.  The larger of the two is about
20 millims. i diameter, the other only a little less. The colour in spirit is dull
vellowish-grey.  The swface is irregularly conulose and gemmiparous, not distinetly
tessellated, and to a considerable extent covered by adherent foreign matter. [Sach
has a single prominent and widely open vent, about 2 millims. in diameter, at the
summit of a thin-walled tubular projection.  The pore-sieves between the conuli are
_tor the most part mconspicuous,

The cortex is very dense and more or less fibrous throughout, but the fibrous tissue
is most strongly developed in its deeper portion.  The nhalant canals in the cortex
are lacunar near the surface and constricted into definite canals deeper down.

The main skeleton consists of stout radiating bundles of megascleres, Ineaking up
into divergent brushes in the cortex. In the choanosome (but not in the cortex)
loose spicules of similar form are abundantly scattered (mostly lengthwise) between
the bundles.

The megascleres are rather slender, faintly tylote styli, of the ordinary 7ethyu
torm.  The feebly developed head is narrower than the middle of the shaft, and the
apex is gradually and more or less sharply pointed. These spicules measure about
L3 millims. by 0°02 millim. in the main fibres, but are much smaller in the surface
brushes, while between the main fibres, in the choanosone, the sizes are mixed,.

The microscleres are of two forms only, spherasters and chiasters.  The spherasters
are mostly found in the cortex, where they are rather sparingly scattered. The
centrum is fairly large, and they have sharp-pointed conical rays which may he
(rarelv) spined or branched. The rays are about 12 in number, and nearly or quite
touch one another at their bases. Total diameter about 0-076 millim., with rays
0-02 millin. long. In the cortex the chiasters are most abundant at the surface and
in the walls of the inhalant canals ; they are also mmmerous in the choanosome. They
have no centrum and about from 6 to 9 distinetly tylote, rather slender rays. The
total diameter of the chiaster is about 0:012 millim.  Those of the choanosome are
commonly six-rayed, and the rays are occasionally morve elongated and proportionately
more slender than in the ordinary form, but they are almost always distinetly tylote,
and the whole spicule is never more than about 0°02 millim. in diameter.

I am convinced that the two specimens deseribed above cannot be distinguished
more than varietally from the common European species. The chiasters are, it is
true, more distinetly tvlote than is usually the case in 7. lyncurinm, but T cannot
regard this character as of specific value, for in a specimen trom Budleigh Salterton,

Q
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m Mr. Carrer’s collection (now in my possession), the rays of the chiasters arve
occasionally tylote, though not nearly so strongly as in the Ceylon specimens.™
R.N. 199, 200 (Stat. LXVIL, oft Talaivillu Paar, 10 to 14 fath., Gulf of Manaar).

Tethya lyncurium, Lix., var. 4.

There are tive specimens in the collection which may be referred to this variety,
differing from the foregoing in the following respects :—

(1) There are no prominent vents.

(2) The surface is more or less distinetly tessellated.

(3) The spherasters are considerably larger and more numerous, and have more
numerous rays and larger centra.  Total diameter up to about 01 millim., with rays
about 0°024 millim. long; sometimes they are a little smaller; usually they are
densely crowded in the cortex ; the number of rays appears to he usually about 25.

(4) The chiasters are more distinctly differentiated into two kinds, the rays of
those of the choanosome showing a strong tendency to lose their tylote character and
become strongylote or even oxeote, while at the same time elongating somewhat (but
not mueh) and being (? always) slightly roughened.

The largest of the five specimens is only about 21 milhms. in diameter. The colour
in spirit 1s dull grey.

R.N. 180, 1804, 1808 (all from Lagoon, Galle); 196 ; 211 (Gulf of Manaar).

Tethya lyncurium, LiN., var. e

This variety is represented by a single specimen, about 24 millims. in maximum
diameter, with very strongly tessellated surface and one prominent vent. The cortex
is very lacunar hetween the polygonal, flattened tesserze.

As regards spiculation, this variety differs from the preceding only in the presence
of numerous well-developed oxvasters, chiefly in the choanosome. These spicules
have little or no centrum and usually six rays. The rays are rather slender and
sharp-pointed, sometimes slightly roughened, but very rarvely spined or hranched ;
usually straight or nearly so.  Total dhameter of the oxyaster about 004 millim.

This variety might be justifiably identified either with SELENKA'S Tethya maza or
with Percivan Wrient's 7. seychellensis, but the two preceding varieties unite it so
closely with 7% lynciurinin that it seems to me quite unnecessary to make a specific
distinetion.

R.N. 19 (Gulf of Manaar).

The occurrence of these three vavieties of Tethye lyncnriun within the same limited
area is a very interesting fact, and their discovery is likely to be of great assistance
in elucidating the relationship of the so-called species of this extremely difticult genus.
In this connection it is interesting to note that Wrirsox (29) has lately recorded the
ocenrrence of both 7. lyncuriion and 7. seychellensis in Porto Rico.

x

TorseNtT, however, entertains (14) a different view as to the taxonomic value of the tylote character,
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Xenospongia, GRAY.

Tethyidiv of discoidal form.  Choanosome containing much sand in its deeper parts.
Inhalant pores localized in well-defined grooves, partly concentric and partly
radial in arrangement.  Vents on slight prominences. Surface tuberculate.
Skeleton composed of bundles of styli ending in brushes, which project from the
surface tubercles and also torm a slight marginal fringe.  Microscleres euasters
of various forms and sizes, forming a dense cortical layer, and also ahundantly
scattered in the choanosome.

The genus Xenospongic was established by Gray (30) as far back as 1858 for the
reception of two remarkable sponges from Torres Straits, of which he gave a very
poor description accompanied by excellent figures of the external characters only.
He made no attempt to deseribe the spiculation, and, although this defect was
partially remedied by CarTer in 1882, our knowledge of the sponge has remained
singularly mcomplete up to the present day. The genus has only been recorded
once since its original discovery, viz., by Horpsworrh (9) from the Ceylon pearl
banks in 1873.  No description, however, has ever been published of HoLpswortm'’s
specimen, and the identification with Gray's species, though doubtless correct, was
quite unsupported by evidence. Horpsworti’s record and specimen (which appears
to have been forwarded to Gray for further investigation) hoth seem to have been
lost sight of by subsequent writers.

Under the circumstances, it is not remarkable that the systematic position of
Xenospongia has hitherto remained doubtful.  Gray himself, in 1868 (31), made it
the type of a new family, for which he proposed the name © Xenospongiade.”
CARTER, in 1875 (32), referred it to his group * Donatina,” along with 7ethycw
lyncurium, but expressed the opinion that it might ultimately have to come amongst
the “Suberitida.” In 1882, however, this author (33) reverted to Gray’s opinion,
and proposed ** a group named Xenospongina = Xenospongiada, GRAY.”  SOLLAS, in
1888 (15), referred the genus doubtfully to the Tethyide, pending further imforma-
tion. TopseNt, In 1898 (26), made a new departure by referring 1t to the
Spivastrellidee, though, as it seems to me, with very slight justification.

The minute investigation which 1 have been able to make of Professor HERDMAN'S
well-preserved specimen proves beyond doubt that the opimon of SoLras is correct,
and that Xenospongic is very closely related to Tethya itself, alike in spiculation,
skeleton arrangement, histology, and canal system, although the external form and
the arrangement of the mhalant pores are very peculiar. Even the surface tubercles
or conuli, and the somewhat pinkigh colour m spirit, remind one strongly of the genus
Tethya. In Tethyce also one sometimes sees the heginming of the development of
pore-bearing grooves bhetween the conuli, and the branchmg of the rays of the
asters, which takes place so extensively in Xenospongia, may also be observed

occastonally.
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Xenospongia patelliformis, GRay-—Plate VI.
1858, Xenospongia patelliformis, Gray (30); 1867, Xenospongia patelhiformis, Gray (31);
1873, Xenospongia patelliformis, Horpswonry (9): 1875, Xenospongia patelliformis,
Cantenr (32): 1882, Xenospongia patelliformis, CarTER (33); 1888, Xenospongia
patelliformis, SoLLAS (155: 1898, Xenospongia patelliformis, TOPSENT (26).

The single specimen in the collection (Plate VI, fig. 1) has the form of an almost
civeular disk, about 28 millims. in diameter, with convex upper and slightly concave
lower surface and rather thin and slightly undulating margin.  The lower surface is
tormed by the agglutinated sand which makes up the greater part of the thickness of
the disk.  The upper surface i1s covered with rather small, rounded tubereles or
conuli, thickly scattered at fairly regmlar intervals. These tubercles are about
I millim. in diameter, and are normally hispid from the projection of the ends of
large spienles, now generally broken oft short. The margin of the sponge is also
very shortly hispid from the same cause (figs. 1, 2, m.f). Just above the margin
two narrow grooves (figs. 1, 2, m.p.¢.) run round the disk, separated from one another
by an interval of about 15 millim., across which they occasionally communicate with
one another by oblique connecting grooves. The width of the grooves varies up to
about 0°5 millim., and the floor is crossed at right angles by narrow parallel hands of
fibrous tissue of a whitish appearance, amrranged very regularly at short intervals.
The inhalant pores are very minute and arranged m transverse rows between the
fibrous Dhands in the floor of the grooves (fig. 2). (In the specimens described by
Gray similar grooves radiate more or less abundantly from near the centre of the
disk towards the margin; in onr specimen these radiating grooves are very feebly
developed and recognizable in only a few places. fig. 1, ».p.g.) The vents, now
more or less closed, are sitnated at the apices of three low, monticular elevations
near the centre of the disk (figs. 1, 2, 0) ; these elevations are not very conspicuous
and are apparently formed each by the agglomeration of three or four of the surface
conuli.®  (Dr. Gray appears to have mistaken the inhalant pores, or groups of pores,
for vents ; some of the prominent elevations figured by him on his larger specimen
probably bear the true vents, though one, at least, of these elevations appears to
coutain a parasitic harnacle ; there appear to be no barnaeles in our specimen, but a
parasitic worm oceupied one of the larger exhalant canals.)

The colonr of the sponge on the upper surface (in spirit) is pale yellowish grey, with
a fuint pinkish tinge in places, reminding one much of Tetlya. The texture is firm
and compact, leathery above, but the greater part of the thickuess of the disk is
composed almost entirely of coarse sand (fig. 2, s.¢.), tirmly cemented together by the
tissues of the sponge.  This sand is exposed only on the lower surface. The total
thickness of the disk in the middle is about 6 willins,

The main skeleton consists in the lower two-thivds of the thickness of the disk, or

* In addition to the vent-hearing elevations, there is one larger, wart-like protuberanee eontaining some
hard foreign body (fig. 1, «).
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thereabouts, of the above-mentioned sand-grains, between which there arve also
numerous styli, arranged, partly at any rate, in irregular bundles, and varions forms
of asters. The upper third of the thickness of the disk is free from sand, and
includes a considerable thickness of the ehoanosome as well as the cortex.  Here the
main skeleton 1s formed by stout bundles of styli running vertically to the surface
and entering the tubercles, from which they project as dermal brushes (fig. 2, d, b).
These vertical bundles of styli are crossed at right angles by similar bundles which
lie near the inner limit of the sand-free layer of the choanosome and terminate in the
feebly-developed spicular fringe (m.f.) at the margin of the disk.

The cortex (figs. 2, 3, cort.) is strengthened by an immense nmuber of asters of
-arious shapes and sizes, forming a very dense skeleton, especially towards the surface.
Asters of various kinds are also very abundantly scattered through all parts of the
choanosome.

Spreules.—(1.) Styh (Plate VL, fie. 4); long, slender, nearly straight, evenly
rounded oft at the base and tapering very gradually to the apex. The size of these
spicules 1s so variable that it seems almost useless to give measurements. The largest
are so long that it is diflicult to get them unbroken; 1°7 millims. by 0012 millim. is
perhaps a fan average size for the full-grown spicule, but considerably stouter (and
presumably also longer) examples frequently oceur (broken) m boiled-out preparations,
while the styli which fringe the edges of the pore-bearing grooves, for example, are,
on the other hand, very much smaller than the measurements given above.

(2.) Enasters (Plate VL, figs. 5, 6); enormously abundant and varying so greatly
in form and size that it is impossible to separate the different kinds sharply from one
another. The following may, however, be regarded as the prineipal types :—

(@) Spherasters with very small centrum and long, econical, stout, sharply and
gradually pomted, often slightly curved actines, about 11 in number ; total dimmeter
of spicule about 01 mullim., with centrum 0:02 millim. in diameter and actines
0:044 millim. long.  These asters pass gradually on the one hand into smaller
oxyasters, and on the other into larger forms with very imegularly curved and more
or less (often much) branched actines; the most copiously branched forms appear to
he characteristic of the sandy layer of the choanosome, where they may attain a total
diameter of as much as 0:18 millim.

(b.) Minute chiasters. with about 8 fairly stout, sub-eylindrical, tylote actines;
total diameter about 0°008 millm.

{c.) Oxvasters or spherasters, with small eentrum and about 11 slender, conical,
oxeote, minutely spined actines ; total diameter about 0°02 millim.  The actines are
occastonally branched.

(d.) Similar to (c.), but with tylote actines; this is perhaps the most uncommon
form of the aster.

After carefully removing the sand-grains from below, it is possible to prepare
microtome sections of the outer portion of the sponge, including the cortex and that



118 CEYLON PEARL OYSTER REPORT.

portion of the choanosome which is free from sand. The cortex (Plate VI, figs. 2, 3,
cort.) 1s about 013 millim. thick hetween the surface tubercles, but muceh thicker in
the tubercles themselves, which are composed execlusively of cortical tissue and
spicules.  The greater part of the substance of the cortex is made up of asters of
various forms and their accompanying seleroblasts, but 1t also eontains bands of filrous
tissue running in various directions. Stout bands of dense fibrous tissue (figs. 2, 8, £.0.)
also run vertically inwards from the cortex through the outer part of the choanosome
to the sandy layer, where they appear to assist in hinding the sand-grains together.
The vertical spicule-bundles which 1un into the surface tubercles are also accompanied
by similar bands of fibrous tissue (tig. 2), and the same kind of tissue is also developed
in connection with the vents and the pore-bearing grooves.

A noteworthy feature of the cortex is the presence of the very numerous,
approximately spherical, vesicular scleroblasts (fig. 3, sel.), about 0°016 millim. in
diameter ; each resembles a eystenchyme cell and encloses one of the smaller asters,
the ends of whose actines abut against the thin limiting membrane of the cell, or
perhaps sometimes project beyond it.  Similar secleroblasts may be observed in
the choanosome. The outermost part of the cortex 1s composed of small-celled
chondrenchymatous tissue ; the inner part is more or less fibrous, and between the
two we find collenchyma with stellate connective-tissue cells.

The flagellate chambers (tig. 3, fl.e.) are oval or nearly spherical, closely erowded
together m the choanosome aud about 0:028 millim, in diameter where least contracted
by shrinkage. The state of preservation is not sufliciently good to enable me to make
out minute details very satisfactorily, but the chambers are apparently eurypylous.

The mhalant pores are, as T have already observed, minute openings in the floor of
the pore-bearing grooves (fig. 2, in.p.g.). They are very numerous, and 10 or more
may be indicated in a single transverse section of the groove. From each pore a very
narrow inhalant canal runs vertically inwards and opens, with its fellows, into a
system of nregular erypts which lie beneath the thick floor of the groove and from
which wider inhalant canals take their origin and run inwards to the choanosome, in
which thev sub-divide into smaller branches.  Stout bands of dense fibrous tissue run
across in the floor of the groove from side to side, between the transverse rows of
inhalant pores and pore-canals.  Probably, by the contraction of these bands ot
roove can be brought together and the

fibrous tissue, the prominent lips of the g

groove thus closed. ™

The main exhalant canals ave only moderately wide and converge towards the vents.
Owing to the state of contraction I am unable to say whether there is a single large
vent or a group of small ones on each of the vent-bearing prominences. Sections
indicate that there may also be small vents between the conuli, and 1t appears as if
one exhalant canal sometimes opens through several small apertures.

* A very stlar arrangement is found in a very different sponge, Esperelle muwrrayi, as deseribed in the
Report on the « Challenger” Monaxonida,
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The geographical distribution of Xenospongia peatelliformis is, as powmted out by
Horpsworrtit (9), very interesting ; the only records up to the present time being
Torres Straits and Ceyvlon.  That the specimens met with in these two localities are
specifically identical, T have little doubt. Gray, in describing the species from
Torres Straits, gave no deseription of the spieules, and did not even mention the
occurrence of asters. CARTER, to some extent, remedied this defect in 1882 (33), but
he only figured two forms of aster, and those not very characteristic. His
microscopical preparations, however, which are now in my possession and which were
presumably made from one of the Torres Straits specimens (for Horvsworra’s
spectmen and record from Cevlon appear to have been entively lost sight of ever since
his note on the subject was published), show both large and small asters of various
forms, and the actines of the large ones may occasionally branch. Mr. CARTER'S
preparations ave only teased ; had they heen boiled out from all parts of the sponge,
they would probably have shown all the forms of aster deseribed above from
Professor HERDMAN'S example.

The external form is, of course, extremely characteristic, and so little does it look
like a sponge that the specimen described above was in the first instance placed
amongst the Clypeastroids,

R.N. 375, (Stat. 1. First hanl of trawl, off Negombo, 12 to 20 fathoms, January
31, 1902.)

Faminy: SPIRASTRELLID.E.

Astromonaxonellida usually of massive or encrusting form. Skeleton usually nrregular
ov reticulate, at anv rate internally.  Megascleres usually stylote or tylostylote.
Microseleres asters of various forms,

Hymedesmia, BOWERBANK,

Thin enernsting Spirastrellidee whose spiculation consists of smooth tylostyli and
euasters of various forms (occasionally passing into spirasters).

TorseNT has given an excellent account of the litevary history of this genus in his
Monograph of the Sponges of France (14). A very large proportion of the known
species come from the Gulf of Manaar, and were described by Mr. CARTER (4) in
1880 : viz.. I stellivarians, I1. moovei, 1. spinatostellifera, 1. capitatostellifera, and
H. trigonostellata.  Of these five species 1 have only met with one in Professor
HerpMAN's collection,

The genus is an extremely interesting one from the phyvlogenetic point of view, for
we see here. in the first place, the first appearance of the characteristic suberitid
« pin-head ” spicule (tylostyle), and, in the second place, the evolution of the typical
spirastrellid microsclere from the euaster. :

Hyinedesmio. forms 2 connecting link between Coppatias and  Spirastrella,
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Coppatins, as we have already seen, is simply a reduced Stellettid in which the eladi
of the trienes have become completely aborted, and the megascleres now consist
solely of oxea. From the oxeote to the tylostylote form appears at first sight a hig
jump, but 1 think it is evident that the pin-headed type in Hymedesmia s simply the
result of the thinly encrusting hahit. The megascleres in this genus are typically
arranged at right augles to the hase of support, with then apices projecting ontwards,
often hevond the swrface of the sponge, an arrangement which is admirably adapted
both to support the soft tissues and to protect the sponge from the attacks of parasitie
Crustaceans or other enemies. In this position the proximal end of the megasclere,
pressed agamst the hard base of attachment, is unable to elongate m the normal
manner, and siliceous material, which would otherwise have heen devoted to its
elongation, is accnmulated in a swelling or knob—the *“ pin-head.”

Such is, T believe, the origin of the spirastrellid and suberitid tylostyle, and an
exactly analogous process appears to have taken place in the echinating spicules of
the Ectyoninge, which are commonly swollen into a *“head” at the end which abuts
against the skeleton fibre. The at first sight tempting idea that the head of the
tylostyle is the vestige of the cladome of a trizene is put completely out of court by
the fact that it lies at the wrong end of the spicule, viz., the proximal instead of the
distal end.

The evolution of the tyvpical spirastrellid sprraster from the eunaster has evidently
taken place by elongation and bending of the centrum of the latter, and various
stages of the process may be seen in different species of Hymedesnia ; indeed, the two
forms of aster pass so insensibly into one another that 1t is mpossible to base a
generic distinetion upon their character alone. In the spirastrellid spiraster the rays
(actines) are commonly reduced to mere spmes or minute hlunt projections.

Hymedesmia stellivarians, CARTER.
1880, Hymedesmia stellivarians, CARTER (4).

The single specimen forms a thin yvellowish crust, attached to a small melobesian
nodule, in company with Paresperella serratohamata, &e.  In spite of the somewhat
meagre chavacter of Mr. CarTER'S deseription and figures, 1 think there can be little
doubt of the correctuess of the identification, especially as Mr. CARTER'S specimen
also came from Ceylon waters.

All three forms of aster mentioned by Mr. CARTER are present, but they are not all
ot the same size, as might, perhaps, be inferred from his description and figures,
Moreover, in our specnmen the megascleres are usnally a good deal longer in proportion
to their thickness than Mr., CARTER'S figure indicates, but they are also very variable
i dimensions.

Under the circumstances it seems desirable to give the following particulars as to
the spienlation =

(1.) Tylostvli; only slightly eurved, if at all; with oval head at one end and
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gradually and more or less sharply pointed at the other; size variable, up to about
0-47 millim. by 001 millim.

(2.) Spherasters; («) comparatively large, with large centrum and stout, smooth,
conical, sharply pointed rays; closely resembling the large spherasters of Tethya ;
total diameter about 0:02 millim.; (b) of medium size, with moderately developed
centrum and stout, sub-cylindrical, very distinetly tylote rays (? heads sometimes
roughened), about as long as the diameter of the centrum; total diameter of spicule
about 0:012 millim. ; (¢) small, with very small centrum and comparatively long,
slender, sharp-pointed rays; total diameter abont 0:008 millim. (possibly young forms
of one or hoth of the others).

R.N. 2208 (deep water oft Galle and onwards up West Coast of Ceylon).

Hymedesmia curvistellifera, n. sp.—Plate V., fig. 6.

Sponge thin, encrusting. (The single specimen has evidently been removed from
the surface of some Aleyonarian, the large caleareous spicules of which still adhere in
great numbers to the base of the sponge.) Swface uneven, corrugated, very slightly
hispid. Colour (in spirit) light brown ; texture rather friable. Vents and pores not
seen. Average thickness of specimen about 0°5 millim.

The main skeleton consists of loose fascicles of tylostyles, springing from the base
of attachment and running to the surface, where they spread out in loose brushes and
give rise to the more or less hispid character.

Spicules.—(1.) Tylostyli (Plate V., fig. 6, @) ; straight, or nearly so, with large, oval
or sub-globular heads and rather slender, sub-fusiform shafts, gradually and usually
finely pointed at the apex. Size, when fully developed, about 0:38 millim. by 0:006
millim.  Many much more slender forms, with proportionally larger heads, sometimes
pear-shaped, also occur ; these I take to be immature spicules.

(2.) Asters (Plate V., fig. 6, b, ¢, d); with strongly-curved centrum and stout,
conical, sharp-pointed, smooth spines (rays). The spines show a tendency in some cases
to arrange themselves in three groups, one group at each end of the centrum and one
in the middle, on the convex side of the curve. The middle of the concave side of the
centrum is free from spines, but the curvature is so great that this part of the
centrum is often concealed from view, and the spicule then resembles a spheraster.
The total diameter of the aster, when fully developed, is about 0:032 millim., but
numerous smaller (young) forms also occur. The asters are most abundant in the
dermal layer, where they form an almost continuous crust.

This species finds a near relative in TorseNt's Hymedesmia tristellata (14), from
Banyuls and the Azores. Closely similar asters occur in that species, but their rays
are often covered with minute spines, which I have never seen in the Ceylonese form.
I cannot agree with TorsENT's view that the “triple spherasters” (as he terms them)
have resulted from the concrescence of three centra covered with actines: it appears
to me, on the other hand, that they have arisen by elongation of the centrum and

R
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grouping of the actines, and that we have here the first stage in the evolution of the
typical Spirastrella microsclere.  From this point of view it is of great interest to
compare RIDLEY'S Spirastrella transitoria (16), from the Amirante Group. This is a
thinly encrusting species, with “spinispirular, extremely concentrated, composed of
only one entire bend,” in fact, very closely resembling the aster of IHymedesmic
curvistellifera.  As RipLeY further observes, “in S. transitoric we have the spini-
spirular almost in the form of the stellate, with which Scummpr . . ... and
CARTER . . . . . cousider it to be homologous.”

S. transitoria is evidently closely related to S. curvistellifera, but differs in the
proportions of the spicules. Both species, together with H. tristellata, and possibly
some others, undoubtedly occupy a position intermediate between the typical species
of Hymedeswia on the one hand and of Spirastrella on the other, so that they might,
with almost equal propriety, be referred to either genus.

R.N. 320 (Ceylon seas).
Spirastrella, SCHMIDT.

Massive Spirastrellidee with styli or tylostyli for megascleres and spirasters for
microscleres ; the spirasters usually forming a dermal crust.

Spirastrella vagabunda, RibLEY.
1884, Spirastrella vagabunda, RiDLEY (16).

There are i1 the collection a number of specimens which, while differing greatly in
external form, agree so closely in spiculation that 1 am obliged to regard them merely
as varieties of one and the same species, which appears to be wdentical with RIpLEY’S
Spirastrella vagabunda.  This species was originally deseribed by Riprey from
Torres Straits, but at the same time he assigned to it certain specimens in the British
Museum Collection which came from Trincomalee and the Galle Coast, Ceylon, a
fact which, of course, strongly supports my identification of Professor HERDMAN'S
specimens.  The Trincomalee specimen referred to was very briefly described hy
CartEr (33) under the name ““Suberites ? sp.”  RipLEY, having examined the sane
specimen, suggested (loc. cit.) that it should be distinguished as “S. vagabunda
var. trincomaliensis,” on account of certain slight differences in spiculation. In
Mr. CARTER’S cabinet, now in my possession, there is a preparation, labelled in his
handwriting < Suberites trincomaliensis,” which is evidently from the specimen
examined and deseribed by him. Subsequently, in 1886, Mr. CARTER (20) described
a sponge from the Mergui Archipelago under the name Suberites trincomaliensis,
wdentifymg it with the Ceylonese torm.

Spivastrella vagabunda thus appears to be a widely-distributed and variable
species. RIDLEY'S Spirastrella congenera, from Torres Straits, is probably a mere
aviety of the same, and perhaps, also, his S. punctulata, from Mozambique and
Mauritius. The principal characters of the species appear to be the dense, confused
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arrangement of the main skeleton, the usually stout and distinctly headed tylostyles,
and the slender, more or less elongated spirasters.

I propose to regard Professor HERDMAN'S specimens as belonging to fonr varieties
of the species, which may be distinguished as trincomaliensis, tubulodigitata, fungoides,
and gallensis respectively.

Spirastrella vagabunda, var. trincomaliensis, RIDLEY.
1882, “ Suberites, ? sp., undescribed, Trincomalee,” Carrir (33); 1884, Spirastrella
vagabunda, var. trincomaliensis, RiprLry (16); 1886, Suberites trincomaliensis,
CARTER (20).

The single specimen in the collection evidently agrees very closely with the
specimen examined by Cartrr and RipLey. Tt consists of a massive base rising up
into a few short, stout, finger-shaped processes. The surface is sub-glabrous, but
slightly corrugated vertically ; not warty as described by CARTER (this character
having probably been due to drying). The colour (in spirit) externally is nearly
black, with a greenish tinge, internally dark greenish-brown. Texture compact
throughout, but fleshy and fairly compressible, with little or no imbedded foreign
matter. The exhalant canals are (in spirit) extremely narrow and surrounded by
gelatinous tissue almost free from spicules; they run vertically upwards through the
finger-shaped processes in considerable numbers and probably open by minute vents
(now nearly all closed) at the apices of these projections. Greatest height of specimen
56 millims. ; greatest breadth of massive base 52 millims. ; length of finger-shaped
projections about 23 millims.

The skeleton is a very dense and confused reticulation of megascleres, interlaced in
all directions. On the surface some of them form, in places at any rate, very poorly
developed surface brushes.

Spicules.—(1.) Styli and tylostyli ; moderately stout, usually move or less curved
or crooked ; apices, and heads when developed, very variable and apt to be irregular;
size of fully grown spicule about 0°62 millim. by 0:009 millim., hut variable.

(2.) Spirasters ; not very abundant and varying in form from the ordinary zig-zag
to one with a simply but strongly curved axis with blunt projections on the convex
side ; length about 0°012 millim.  These spicules agree closely in form and size with
those in Mr. CARTER's preparation, although a good deal shorter than in the type of
the species (according to RIDLEY’s measurements),

R.N. 52 (Gulf of Manaar).

Spirastrella vagabunda, var. tubulodigitata, nov.

In this variety the sponge consists of hollow, finger-shaped processes or * fistulae ”

rising from a sandy base to a total height of about 50 millims. Kach process contains
several wide, longitudinal exhalant canals, separated from one another by narrow
partitions, and usually ends in a single conspicuous vent. The colour varies from
light to dark grey.

Ry
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The skeleton arrangement and spiculation agree closely with those of the last-named
variety. The surface brushes of megascleres may or may not be well-developed n
different parts of the same specimen.

In one specimen (R.N. 246) a single finger-shaped process swells up at its free end
into an irregular nodnlar mass, and thus makes an approach to the variety fingoides.

In R.N. 218 the spirasters are rather longer and the megascleres have better
developed heads, and are perhaps usually somewhat stouter than in the type of the
variety.

R.N. 154 (type of variety); 218 (deep water outside pearl banks, Gulf of Manaar) ;
246 ; 352 (Ceylon seas).

Spirastrella vagabunda, var. fungoides, nov.

The type of this variety is an extremely irregular, massive specimen, growing
amongst a quantity of nullipore and other calcareous débris. Tt is characterised
especially by the presence of definite porous aveas, either forming irregular depressions
on the surface, like large pock-marks, or on the flattened tops of fungoid outgrowths.
These are probably inhalant pore-areas, for there are at least two fairly large vents
forming the outlets of wide oscular tubes; one of these vents is situated on a level
with the general surface of the sponge, and the other on a low mammiform projection.
The structure internally is somewhat cavernous, and the specimen contains a great
deal of imbedded foreign matter. The size of the entire mass 1s about 88 millims. by
47 millims. by 47 millims., but a large proportion of it consists of nullipore, &e. The
colour in spirit 1s pale yellowish-grey.

The main skeleton is dense and confused ; surface brushes are developed i the
pore-areas and, as usnal, many at any rate of the spicules in these brushes are much
smaller than those of the main skeleton.

Spicules.—(1.) Tylostyli; usually slightly curved ; with stout fusiform shafts, well-
developed, oval heads and finely and evenly pointed apices; size in main skeleton
about 0°5 millim. by 0:0167 willim.

(2.) Spirasters; mostly long, slender and zig-zag; occasionally up to as much as
0°048 millim. long, but usually much shorter. Rarely more than 0002 millin. thick,
exclusive of spies; occasionally nearly straight.

In the possession of the occasionally much elongated spirasters this variety
resembles RIDLEY and DENDY's Spirastrelle solida (1) from the Philippme Islands,
which should perhaps be regarded merely as another variety of S. vagabunda.

R.N. 54 (type of variety, Gulf of Manaar); 253 (Ceylon seas).

b
Spirastrella vagabunda, var. gallensis, nov.

The larger of the two fragments by which this variety is represented in the
collection 1s an wregularly eylindrical piece, about 52 millims. in length, and varying
i diameter from about 10 millims. to about 19 millims. The texture is compaet and
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firm and the specimen contains a good deal of coarse sand imbedded in it. The colour
(in spirit) is pale yellowish-grey. The surface is smooth, but rather uneven. No
vents visible.  Pores scattered in small groups !

The main skeleton is a very dense and confused reticulation of stout megascleres.
The preparation only shows very feebly developed surface brushes.

Spicules.—(1.) Tylostyli; usually curved, with stout, fusiform or sub-fusiform
shafts and well-developed ovoid heads; apex gradually and evenly and fairly sharply
pointed. Size when full grown about 05 millim. by 0019 millimn.

(2.) Spirasters; short and slender, closely resembling those of var, trincomaliensts ;
about 0°012 millim. long; not very abundant.

R.N. 178 (type of variety), 179 (hoth from Lagoon, Galle, June, 1902).

Spirastrella tentorioides, n. sp.—Plate V., tig. 7.

The single specimen bears a striking resemblance in external form to Tentorium
semisuberites, consisting of a short columnar body ending above in a strongly convex
and sharply-defined pore- and vent-bearing area of darker colour® than the remainder
of the surface. The surface of the column is subglabrous and irregularly furrowed
longitudinally. On one side a much smaller column is given off as a vertical oftshoot,
terminating above like the large one. The specimen is attached below to a mass of
calcareous débris by a broad base and narrows somewhat towards the apex of the
column. Total height about 24 millims. Diameter of the column in the middle
about 15 millims. Colour (in spirit) light grey. There are several wide exhalant
canals running vertically through the column, and probably several smallish vents at
the apex. Only one vent, however, is now visible, forming the outlet of the largest
canal, and measuring only about 1'5 millim. in diameter. The inhalant pores are
scattered between the surface brushes of spicules on the rounded apex of the column,
around the vents.

The main skeleton is a very dense, confused reticulation of megascleres, permeating
the whole of the soft tissues, close up to the walls of the canals, on the one hand, and
to the dermal surface on the other. In this reticulation the spicules lie in all
directions, but around the inhalant canals they are mostly placed lengthwise, with
their apices pointing upwards. Surface brushes are confined to the rounded summit
of the column, where they are well-developed.

Spicules.—(1.) Tylostyli (Plate V., fig. 7, «, b); straight or slightly curved, with
stout, sub-fusiform shafts gradually aud sharply pointed at the apex, and well-
developed oval heads; size when full grown about 066 millim. by 0°0164 millim., but
much smaller in the surface brushes.

(2.) Spirasters (Plate V., fig. 7, ¢-g); varying much in shape and size, usually
slender, but sometimes stout; e.g., («) short, slender, simply curved, with projections
(hardly spines) on the convex side; length about 0:008 millim.; (b) short, slender,

* The darker colour is due to the entanglement of dirt amongst the spicule-brushes,
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zig-zag, with projections on all sides; length about 0016 millim., thickness abont
0°002 millim. (excluding projections); (¢) long, slender, zig-zag or crooked, with
small, sharp spines on all sides ; size abont 0°048 millim. by 00027 millim. (excluding
spines); () short. stout, zig-zag, with stout conical spines on all sides; size about
0:022 millim. by 0°004 milim. (excluding spines), with spines about 0:006 millim,
long.  The spirasters are abundant and form a thin dermal erust.

The canal system of this sponge is somewhat remarkable and, like the external
form, reminds one of Tentorium. The wide exhalant canals, running vertically
upwards to the apex of the sponge, have already been noticed. The inhalant pores,
situated also at the summit of the sponge, lead into subdermal cavities from which
very narrow inhalant canals run vertically downwards, more or less parallel with the
oscnlar tubes. These canals unite together as they descend and, even in hand-cut
and unstained sections, can be easily traced by the brown colour of their walls,

Considering the extraordinary variation which the species of Sperastrella exhibit,
alike m external form and in the arrangement of pores and vents, I should hardly
have considered charvacters of this nature alone sufficient to justify the establishment
of a new one, but should have regarded this form as yet another variety of
Spirastrelle vagabunda.  We have here, however, a stout form of the spiraster
which is, perhaps, not represented in any of the varieties of that species, and this
fact, taken in conjunction with the other characters, seems to me to justify a specitic
separation.

R.N. 239 (Ceylon seas).
Placospongia, GRAY.

Spirastrellidee with a stony spicular axis and a similar cortex, both composed of
closely packed sterrospira; with hundles of tylostyles radiating from the axis
towards the periphery. Cortex divided into polygonal areas Dy grooves con-
taining the inhalant and exhalant apertures.

Placospongia carinata (BOWERBANK).

[For Literature and Synonymy, see VOosMAER and VERNHOUT (35).]

In view of the very recent publication of the elaborate monograph on the genus
Placospongia, by Voswair and VERNHOUT, it is unnecessary to say much about this
interesting species. The presence of mumerous parenchymatous spirasters (“spini-
spize”), and the fact that the dermal spicule is a microspire, justify the speeific
identification according to the views of the authors quoted. T also agree with
KEeLLer in placing the genus amongst the Spirastrellidee, it having heen shown that
the “sterraster” of this sponge is a modified spiraster.

CARTER (4) has described a species of Placospongia from the Gulf of Manaar which
he identified as P. melobesioides, and this identification will no doubt held good, for
he expressly mentions the absence of spirasters (“spinispirule”).  He has also (5)
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recorded the same species from the vieinity of the Basse Rocks, oft’ the south-east
coast of Ceylon. It appears, therefore, that the two specics, melobesioides and
carinata, both oceur in Ceylon waters.

RN, 118 (Stat. V., oft Chilaw, 10 fathoms).

Negombo, n. gen.
Spirastrellidie consisting (? always) of tubular processes (? arvising from a common
base). Megascleres smooth styli; microscleres sanidasters.

This genus may, perhaps, have avisen independently from some sanidastrose form
of Tetractinellid, but as regards its existing characters it is so closely related to
Spirastrella that it may be included in the same family. 1t is also quite possible
that its sanidaster may be merely a modified spiraster.

Negombo tenuistellata, n. sp.—Plate V., fig. 8.

Sponge consisting of a group of short, rather thin-walled tubes of very varable
diameter, growing up close together, side by side, and more or less fused with one
another laterally. Each tube ends above in a single widely-open vent, ranging in
diameter from about 3 millins. to about 8 millims.  All the tubes are broken off and
widely open below, so that it is impossible to say whether or not there was a basal
mass from whieh they sprung, but probably there was. The walls of the tubes contamn
a great number of large sand-grains embedded rather sparsely in them. The colour
(in spirit) 1s pale yellowish-grey, translucent ; the texture rather soft and flexible, but
fairly tough. The tubes do not vary greatly in height, the height of the longest
being about 31 millims., while its width i the middle is about 6 millims. ; the tube
next to 1t 1s of about the same height, but as much as 12 millims. wide m the middle,
The walls of the tubes are scarcely 2 millnns. thick in the middle, thinning out
somewhat towards the margin of the vent and thickening slightly towards the base.
The outer surface of the tube-wall is rough, with more or less embedded sand-grains,
and also, between the grains, irregularly reticulate with slightly-projecting ridges; T
have not been able to find dermal pores in it.  The mner surface of the tube-wall, on
the other hand, is covered by a kind of dermal membrane, strengthened by a reticulation
of megascleres, and bearing numerous small pores, resembling dermal pores but
presumably exhalant, in the interstices of this reticulation.

The main skeleton consists of long styli, not forming definite fibres but sometimes
collected into loose wisps. They mostly lie lengthwise in the thickness of the tube-
wall and are more abundant in the middle of its thickness than elsewhere. On the
inside of the tube-wall there is, as already indicated, a well-developed ¢ dermal”
reticulation of styli, crossing one another singly, or in twos or threes, in all directions
parallel with the surface. On the outer surface of the tube-wall the dermal
membrane contains very numerous microscleres and the megascleres lie at a slightly
lower level.  Oun both surfaces the dermal membrane is supported to some extent on
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the outer ends of very loose, irregular wisps of styli which come off from the dense
central portion of the main skeleton.

Spicules.—(1.) Styli (Plate V., fig. 8, «, b, ¢); rather long and rather slender,
subfusiform, with the base rather narrower than the middle and the apex fairly
gradually sharp-pointed ; usually slightly curved; size about 054 millim. by
0-:012 millim., but variable. The apices have a tendency to be irregular and
occasionally the spicule becomes oxeote.

(2.) Sanidasters (Plate V., fig. 8, d); each in the form of a very slender rod,
straight or slightly crooked, terminating at each end in a slight swelling or, perhaps,
a couple of small spines, and bearing very slender spines along its length, usually
most strongly developed in, or perhaps even confined to, a whorl on each side of the
middle of the spicule, Total length about 0:012 millim.; maximum diameter,
including spines, about 0:004 millim. These spicules appear to be almost, if not
quite, confined to the dermal membrane on the outer surface of the sponge.

R.N. 362 (Stat. L, hauls 1-4, January 31, 1902, oft Negombo, 12 to 20 fathoms).

FamiLy : CLIONID /E.

Astromonaxonellida of boring habit ; forming excavations in the shells of Mollusea
and other calcareous bodies.

Cliona, GRANT.

Clionidze of which the complete spiculation is eomposed of tylostyli, oxea, and
spirasters.  One or two of these forms of spicule may be absent by atrophy.

It will be seen that I have adopted ToprseNt’s views (36, 37) as to this genus and
its systematic position, in preference to those expressed in the Report on the
“ Challenger ” Monaxonida.

Cliona margaritifere, n. sp.—Plate V., fig. 9.

The specimens in the collection consist of pieces of the shell of Margaritifera
vulgaris (the Ceylon Pearl Oyster), abundantly excavated by the sponge. The
chambers which it makes are rounded or oval in form, more or less crowded together,
according to age, and connected with one another by narrow tunnels. From the
inner sides of the chambers slender, elongated, conical canals radiate at various angles
towards the inner surface of the shell. These outgrowths are shaped like spines, and,
as in certain other species which I shall refer to later on, give the chambers a very
characteristic appearance when viewed by transmitted light. From the outer side
of each chamber are given oft usually about two cylindrical canals, which perforate
the outer layer of the shell at right angles to the surface and terminate in circular
vents or pore-areas (fig. 2, on p. 144, shows a shell excavated by this sponge).
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The walls of the excavations have a finely granulated or, under the microscope,
frothy appearance, due to the presence of innumerable shallow, conchoidal depressions,
which are in contact with one another all over the smfaces of the walls.

There is only room in the thickness of the shell for a single layer of chambers.
When these have attaiued their full size, their transverse diameter is about 15 millims.,
but they may be considerably elongated. The diameter of the cylindrical canals
wlhich terminate on the outer surface of the shell varies up to about 065 millim.
The outer end of each is closed, completely or partially, by a thin membrane containing
numerous micro- and megascleres.  Where the membrane in (uestion stretches com-
pletely across the end of the canal, I asswme it to be an inhalant pore-sieve, though
the pores cannot now be seen; such a membrane may be supported by bundles of
tylostyles converging towards the centre. The vents, on the other haud, are move
or less widely open and surrounded by a thin, membranous diaphragm, also supported
by tylostyles.

The body of the sponge itself (in spirit) forms for the most part a very thin lining
(of a pale yellowish-brown colour) to the chambers.

Spicules.—(1.) Tylostyli (Plate V., fig. 9, «); straight, or nearly so, slender, very
gradually and sharply pointed, and with well-developed globular heads; size about
025 millim. by 0:004 millim., with head about 0006 millim. in diameter. These
spicules occur scattered generally, as well as in the neighbourhood of the vents and
pores.

(2.) Spirasters (Plate V., fig. 9, b, ¢, d) ; usnally with about four angulations, fairly
stout, and abundautly but rather minutely spinous, size about 0024 millin. by
0:004 millim., but variable. These spicules pass by transitional forms (Plate V.,
fig. 9, e, f, g) mto

(3.) Spined microxea (Plate V., fig. 9, 4, k) ; usually bent or angulated in the middle,
and measuring about 0°06 millim. by 0:0027 millim., but variable. These forms are
extremely numerous in the deeper parts of the sponge. The gradual transition
between spirasters and microxea iu this species is extremely interesting.

The excavations made by Clione margaritifere, even down to the spine-shaped
outgrowths of the chambers, are closely similar to those of Haxcock’s Clione
spinose (38) and TToosa cactoides (38), but the spieulation is very different.  Cliona
sptnose, oceurs in shells of Perna and Placuna, and Thoosa cactoides in shells of
Meleagring margaritifera.  Another distinet species, of closely similar form, oceurs
in shells of Meleagrine «lbina ? and has Dbeen deseribed by the same author (38)
under the name Clione cervina ; the spiculation of this species makes a much closer
approach to that of C. margaritifere, but the two appear to be quite distinet,

Topsext (37) Las already described, under the name Clion« indiea, a boring sponge
infesting a pearl ovster from Ceylon. This species 1s evidently nearly related to owrs,
but the deseriber gives no information as to the character of the excavations or
apertures, and the spiculation differs so much from that of owr species that it is

s
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impossible to suppose that the two are identical. Both belong, however, to TorseNT’s
third division of the genus Cliona.

TuieLe's Cliona concharum (39), from Japan, perhaps comes nearer to our species
than any other, at any vate so far as the spiculation is concerned, the differences n
this respect being so slight that subsequent researches may make it desirable to
consider the two as being only varietally distinct. In the Japanese form, however,
the chambers excavated by the sponge seem to be much smaller, while the spined
microxea are a good deal longer (0°09 millim.), than in that from Ceylon.

CARTER'S Cliona warrens (5), also from the Gulf of Manaar, on the other hand, 1s
a very different species, and, according to TorsnNt (87), is identical with the European
Cliona celata.

R.N. 261 (Gulf of Manaar—very abundant, and destructive, on the pearl banks).

Tayiny : SUBERITID K.

ASt1'01110113.\’onellida. il] W hiC]] tllt‘ me("ascleres‘ are st '11 ort 'IOSt '11 &11(1 tllt’ microscleres
=) ) >
ha\'e completely (hS('LP]_)e{Ll'Gd.

Suberites, NARDO.

Suberitidee of varying form, but without mammiform projections on the surtace.
Spicules tylostylote (nearly always). Skeleton usually arranged radially, with
surface brushes of spicules smaller than those of the main skeleton.

The genus Suberites, at any rate so far as its typical species are concerned, for 1t
may possibly be of polyphyletic origin, is, as I have already indicated, probably
derived from Spirastrella hy loss of the spirasters. CARTER even admitted mto the
genus certain species with spirasters.

It is remarkable that there is only one species of the genus, and of that only a
single specimen, in the present collection.  In making my preliminary examination in
Liverpool (which had to be done very hastily), 1 identitied one of the specimens as
Suberites inconstans, varv. digitata, a form previously described by me from near
Ceylon, but more careful examination subsequently revealed the presence of spivasters
and thus proved that the specimen was rveally a Spirastrelle.

(‘nriously enough, TiteLe (89) has come to the conclusion that Suberdes inconstans
is in veality a Spirastrella in” which T have overlooked the spivasters, these being,
according to hini, small and searce. This is, of course, possible, but it is by no means
proved. THIELE has apparently never seeu specimens from Ceylon or India, but
identifies certain specimens from Celebes with the species, under the name
Spirastrella inconstans.  Unfortunately I am unable to re-examine the types of the
species here in South Africa, as the orviginal specimens and preparations remained in
the British Museum.

Toprsext has sub-divided the old genus Suberites into a number of separate genera,
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and there is a great deal to be said in favour of such a proceeding, thongh it is
doubtful whether all of his distinetions can be maintained.  Suberites cruciatus, for
example, combines certamn characters of Torsext's Lewosuberites and dwosuberites
with peculiarities of its own, and T prefer to make use of the old generic name in this
instance.

Suberites cruciatus, n. sp.-—Plate V., fig. 10.

Specimen consisting of a number of long, slender, flattened branches, springing from
a short pedicel of similar structure to themselves and branching in an almost
dichotomous manner, but with some of the branches fusing together agam higher up.
Total height of specimen about 91 millims. : length of pedicel to first fork about
14 millims., breadth 3-5 millims., thickness 2 millims. ; breadth of separate hranches
about 25 millims. : thickness about 1'5 millims.  Swrface rather uneven, very
minutely hispid, and beset with very numerous small rounded translucent areas,
apparently pore-areas.  Vents probably minute and scattered. Colour (in spirit) pale
brown : consistence soft and very flexible.

The main skeleton consists of numerous loose bands of tylostyles running lengthwise
through the sponge; with nmmerous similar spicules scattered between in a loose,
nregular reticulation. I have not detected any spongin cement. Towards the surface
this arrangement gives place to radiating brushes of tylostyles, whose apices project
slightly beyond the dermal membrane. Between these brushes lie the fairly extensive
sub-dermal cavities.

Spicules.—Tvlostyli (Plate V.. fig. 10), of rather peculiar form. Usually straight,
slender, gradually and finely pointed at the apex: with heads usually elongated
transversely at a little distance from the base of the spicule, so as to form a cross.
This cruciate character 1s most pronounced in the youngest and slenderest spicules ;
in the mature forms the arms of the cross form rounded knobs projecting from the
shaft usually at a very slight distance from the base ; occasionally there are three of
these knobs instead of two. The full-sized spicules measure about 0-31 millim. by
0005 millini., with head about 0:0093 millim. across.

The shape of the tylostyle in this curious little sponge reminds one of the
corresponding spicute in CARTER'S Hymiedesmia spinatostellifera (4).

R.N. 315 (Stat. LV., outside Periva Paar, 24 fathoms).

Faviny: CHONDROSIID. A, -

C'orticate Astromonaxonellida  with  complex canal system and small flagellate
chambers.  Without megascleres.

These sponges appear to be Astromonaxonellida in which the megascleres (and in
the case of Clhondrosia the microscleres also) have been lost by degeneration. Their
strongly developed cortex and complex canal system show that they are not primi-
tively simple forms like the Myxospongida, and, as the megascleres probably passed

S
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through a monaxonellid condition hefore finally disappearing, we may include the family
in the monaxonellid rather than in the tetractinellid grade, though, perhaps, logically
speaking, it onght to occupy a distinet grade of its own. The form of the miero-
scleres (when present) and the corticate character suggest a close relationship with
the Tethyidze.

The family will always be historically interesting as having formed the subject ot
one of F. E. ScHurzE's classical memoirs (40).

Chondrilla, SCHMIDT,

Chondrosiide with microscleres in the form of euasters of various kinds.

Chondrilla australiensis, CARTER.
1873, Chondrilla australiensis, CARTER (41) ; 1885, Chondrilla australiensis, LENDENFELD (42).

The specimens of this sponge form thin erusts of a greyish colour (in spirit) and
irregular outline, spreading over masses of calcareous débris.  One large specimen is
about 80 millims. in greatest breadth. The surface is smooth and sometimes
¢labrous; it may be minutely reticulate when seen under a lens, and in one specimen
(R.N. 185) it is very minutely papillate, with the spherasters so thickly aggregated
in the papillic that they touch one another. The vents are minute and scattered.

Having in my possession several of Mr. CARTER'S own microscopical preparations of
this specles, evidently from the original types, I have been able to make a direct
comparison and to assure myself of the correctness of the identification. In both
Mr, Carter’s and Professor HERDMAN'S specimens the spheraster. with smooth
conical rays, measures about 0028 millin. in diameter, and the oxyaster, with
minutely spined rays, sometimes branched at the ends, measures nearly as much. In
a Ceylonese specimen I find that neither spicule is strictly confined to either the
cortex or the interior of the sponge, but while the spherasters are much more
abundant in the cortex, the oxyasters are much more abundant in the interior.

It 1s noteworthy that Mr. CARTER has recorded (5) the occurrence of Chondrilla
nucula, the eommon Furopean species, from the Gult of Manaar. This species
appears to be of very wide distribution.

R.N. 17 (Gulf of Manaar); 185 (Donnan’s Paar); 251; 376 (encrusting a shell of
Margaritifera vulgaris, Cheval Paar).

Chondrilla australiensis, var. lobata, nov.

This variety 1s represented by two specimens (apparently obtained together) which
differ conspicuously from the thin, encrusting form above deseribed, being massively
lobose, with comparatively large vents placed singly on the top of the lobes. The
base of attachment is constricted to a few narrow projections on the lower surface,
and the entire body of the sponge exhibits a swollen, tumid appearance. The vents
measure up to 2 millims. in diameter, and each is surrounded by a thick, membranous
margin, which, in its turn, is usually surrounded by a shallow groove. The surface
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is sub-glabrous, but uneven and very minutely reticulate. The colour helow (in spirit)
is very pale grey, but on the upper parts of the lobes the grey is mottled with brown,
The texture is compact and fleshy ; compressible.

The two specimens are of about equal size; the one selected for measurement is
about 42 milhms. in length, 17 millims. in breadth, and 18 milhms. in height. The
cortex is about 0°164 millim. thick.

The spicules agree closely in form with those of the thin, encrusting variety. The
spherasters are, however, rather smaller. They have, in both varieties, a strongly
marked tendency for their rays to be reduced to low warts or even, perhaps, to dis-
appear, so that in some cases the large centrum is left almost smooth, as in KELLER'S
C. globulifera, which is, however, specifically distinet.

A lobate variety of C. australiensis ocenrs also in Australia.

R.N. 286, 286 (deep water off Galle and onwards to Colomho. Hauls off Kaltura
and off Mount Lavinia, 20 to 30 fathoms, February 19, 1902).

Chondrosia, NARDO,

Chondrosiidze in which all the spicules have completely disappeared.

Chondrosia reniformis, N ArDO.

This well-known Mediterranean species 1s represented in the collection by two
specimens, both attached to the same fragment of a horny sponge. Each is roughly
hemispherical i form, with wide base spreading out nto a broad, thin “stolon” on
one side. The smface is covered with low, nregular tubercles, which may be due in
part to contraction. The vents are small and difficult to make out, sometimes, at any
rate, on low mammiform projections. The structure of the dense fibrous cortex, with
its pigment cells, and that of the choanosome, agree very closely, so far as can be
made out in the material at my disposal, with ScHULZE'S classical description (40),
The pigment cells, however, appear to be mostly in the inner part of the cortex,
instead of in the outer part as figured by ScaHuLzE; but this is not an important
difference.  Each specimen is about 13 millims, in diameter, and the colour (in spirit)
is mottled grey and brown on the surface, and pale greyish-yellow internally.

R.N. 226 (two specimens; deep water oft Galle and onwards up West Coast of
Ceylon).

SuB-orPER: SIGMATOMONAXONELLIDA.

Monaxonellida in which the typical microscleres are sigmata, or forms derived
therefrom, normal astrose microscleres being absent.

The sponges which comprise this large sub-order may be regarded as descended
from the tetractmellid sub-order Sigmatophora (family Tetillide) by reduction of the
megascleres, in the same way that the Astromonaxonellida may be regarded as being
derived from the tetractinellid Astrophora.
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In dealing with the Astromonaxonellida T have already had occasion to point out
that no reliable instance of the occurrence of true astrose microscleres in conjunction
with sigmatose forms has ever been recorded, a fact which argues very strongly in
favour of the primary cleavage of the Monaxonellida into two great groups corre-
sponding to the tetractinellid sub-orders Astrophora and Sigmatophora. Since that
part of my report was completed, however, and sent to England, TorsexT’s latest work
on the *Sponges of the Azores’ (62), has been received here. In this work the author
describes two apparent Sigmatomonaxonellida i which asters were met with, viz.,
Yvesia alecto and Leptosastra constellata, but in neither of these are other mieroscleres
present.

In Ywvesia alecto the asters are, as ToPsENT himmself shows, simply transformed
megascleres (spined oxea) with the spines greatly developed, so that they are clearly
of secondary origin. It may be pointed out, further, that an analogous transforma-
tion takes place i the echinating megascleres of the genus Cyamon,* and, probably,
also n the genus T'rikentrion, giving rise to spicules which simulate true asters. It
appears, therefore, that in certain Sigmatomonaxonellida astrose spicules have arisen
secondarily by transtormation of spined megascleres. It 1s obvious, however, that
these cases do not aftect the primary division of the Monaxonellida here adopted.

The case of Leptosastra constellata offers a more serious difficulty, for here there is
no indication that the asters, which form a superficial crust, are other than true
astrose microscleres. Tt is, however, a suggestive fact that the sponge in which they
occur is an Ectyonine with spined styl.  Two explanations appear to me possible :—
(1.) The asters may not belong to the same sponge as the megascleres. Considering
the well-known and frequent aceidental admixture of the spicules of different species,
caused either by the sponges growing over one another or by the taking in of foreign
spicules in the same way that grains of sand are taken in, and especially in view of
the fact that only a single specimen of the sponge has been obtained ; although
TorsexT has assured himself to the contrary, I venture to think that we may he here
dealing with a composite spiculation. (2.) It is not impossible that the asters, if
proper to the sponge, may be derived secondarily from the spined styli, in much the
same way as in the genus Cyamon. Their position at the surface of the sponge,
however, and their apparently normal form, are opposed to this view. However,
until we have further evidence before us, it is quite unnecessary to allow this isolated
case of a single specimen to make us alter our views on the classification of the
Monaxonellida.

Assuming then that the Sigmatomonaxonellida ave derived from the tetractinellid
Sigmatophora, the question arises where are we to seek for the point of contact
hetween the two groups? The answer to this question is easily given, for in the
genus Gellins we have a near approach to the massive species of Tetilla, such as
7. limicola. The veplacement of the tetractinellid megascleres by oxea in a massive

* See later under_Cyamon.
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Tetilla, accompanied by the complete loss of the radiate skeleton arrangement, both
of which changes are already partially accomplished in such forms as 7. limicola,
would give us a typical Gellins, and in Gellinus 1 believe we have the starting point of
the entire sigmatomonaxonellid series.

From this starting point the Sigmatomonaxonellida have branched off in various
directions in the course of their evolution. Total loss of microscleres has given rise
to forms with the spiculation composed entirely of oxeote megascleres, constituting
the family Homorhaphidie of RipLey and Dexpy, and the strong development of
spongin cement has led to the evolution of the very large sub-family Chalininze,
from which in turn some of the so-called Ceratosa have been derived by total
suppression of the spicules and their replacement by horny fibre.  The arrangement
of the megascleres in a characteristic plumose fashion, accompanied in most cases by
the replacement of many of the oxea by styli and the loss of microsecleres, has
given rise to the family Axinellidie.  The development of a new type of microsclere—
the chela—by modification of the sigma, has given rise to the great family group
Desmacidonidze, within which the Ectyoninz have avisen by development of spined
echinating spicules.

In the Report on the ““ Challenger” Monaxonida, published 17 years ago, Mr. RIpLEY
and T proposed to divide the Sigmatomonaxonellida (= Halichondrina) into four
families, viz., Homorrhaphidie, Heterorrhaphidie, Desmacidonidze and Axinellidze, an
arrangement which has been variously modified by subsequent writers, chief amongst
whom is Torsext.  This author (59) has united our Homorrhaphidze and Heteror-
rhaphidee in one fannly which he terms Haploscleridee,” a proceeding which appears
to me justifiable in view of the obviously close relationship between the two, and
especially in view of the fact that the Renierinze and ( ‘halininge have very probably
arisen independently from different though closely related genera, the Renievinze from
(fellins (and perhaps other genera), and the Chalinine from Gelliodes and Toxochalin,
as well as, perhaps, in some cases from Renierinze,

Torsext has also proposed the name * Peaeciloscleridie” in replacement  of
“ Desmacidonide "—a proceeding which appears quite unnecessary, although the
extent of his tamily is not quite the same as that of ours,

T thevefore propose in this Report to sub-divide the Sigmatomonaxonellida amongst
three families, viz., Haploseleridee (including the Homorrhaphidax and Heterorrhaphide
of Rivrey and Dexpy), Desmacidonidie and Axinellidee.  The Haploseleridee, there
can be httle doubt, should stand first, and indeed occupy the position of a parent

group from which the other two families have descended.

Fasiny : HAPLOSCLERID K.
Sigmtomonaxonellida in which microscleres when present are usually in the form of

sigmata, or derivatives thereof, but never chelee.  The skeleton is reticulate and
the tibre is typically not plumose. The megaseleres are usually diactinal.



136 CEYLON PEARL OYSTER REPORT.

The most primitive sub-family of this group is undoubtedly the Gelliinee, from
which the Renierine and Chalinine are clearly derived. The other sub-families may
be in part Desmacidonida: which have lost their chele ; this I am able i the present
Report to demonstrate pretty clearly in the case of the Phleeodictyinee, which I have
accordingly removed. TopsENT has already removed the Tedaniinze, Desmacellin,
and Hamacanthine as being Desmacidonide without chela ; this may be quite right,
but until clear evidence that they ave descended from chela-bearing forms is
forthcoming, it seems to me equally justifiable to leave them in the parent group.
A Desmacella, for example, may very well be an Esperellc which has lost its chele,
but it seems at least equally probable that it has never reached the stage of
having any.

Sup-raMiLy : GELLIIN /.

Haploscleridee with diactinal megascleres, and sigmata or toxa or microxea for
microscleres.

Gellius, GRAY.

Gelliinee with little or no spongin, the main skeleton being formed by a reticulation
pongii, 8
of oxea.

Gellius fibulatus (ScHMIDT).
1862, Reniera fibulata, Scumivt (47); 1880, Reniera fibulifera, CARTER (4); 1892, Gellius
fibulatus, ToPSENT (48).

There is in the collection a considerable quantity of this sponge growing amongst
the branches of a Floridean Alga. 1 identify it with the European species by direct
comparison with a preparation from a specimen from Budleigh Salterton in
Mr, CARTER’S cabinet. The difterences in spiculation are very slight.  In our speeimen
the slightly curved and gradually sharp-pointed oxea measure about 0°184 millim.
by 0-007 millim., and the sigmata about 002 millim. from bend to bend.

LN, 51 (Gulf of Manaar); 299; 348; 350 (all growing in association with
apparently the same Lkind of alga; the last three probably fragments of one and the
same specimen).

Gellius angulatus (BowERBANK), var, canaliculata, nov.—DPlate IX., fig. 7.

[For synonymy and references vide RipLey and Dexpy (1)].

The single specimen is massive, rounded and slightly elongated, about 18 millims.
long by 12 millims. in transverse diameter. It was probably attached by one end, and
bears a group of vents at the other. The surface is even and smooth, conspicuously
veined by ramifying exhalant canals, which run towards the (upper ?) end of the
specimen and open there by means of the moderate-sized vents. Many of these
exhalant canals lie just beneath the surfice and are covered over only by a thin,
translucent membrane, which easily gets rubbed off, leaving the canals as open
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grooves. Between the exhalant canals there is no separable dermal membrane, and
there are no conspicnous sub-dermal eavities. Texture hetween the canals very
compact, but not very hard and rather friable.  Colour (in spirit) very pale grey.

The skeleton is a very elose and pretty uniformn reticulation of single oxea, crossing
one another in every direction.  The dermal skeleton eonsists only of seattered oxea
placed tangentially.

Spicules.—(1.) Oxea (Plate IX,, fig. 7, «) ; rather slender, slightly curved, usnally
somewhat abruptly or even hastately pointed ; about 0°25 millim. by 0:008 millim. to
0°01 millim.

(2.) Sigmata (Plate 1X,, fig. 7, b) ; slender, C-shaped, with shortly and sharply
inewrved and sharply pointed ends; often with a slight indication of enlargement or
angulation near the middle ; measuring about 0:028 millim. from bend to bend when
tull grown.

(3.) Toxa (Plate IX., fig. 7, ¢); rather short and moderately stout; sharply
angulated in the middle and only slightly recurved at the extremities ; length up to
about 0-044 millim.

This is a pretty little sponge, evidently very nearly related to the European
(Fellius angulatus, from which it differs in the somewhat shorter oxea, the consider-
ably larger sigmata, and the much shorter toxa. It is possible also that the arrange-
ment of the exhalant canals may be characteristic. It is interesting as indicating
that sigmata and toxa are simply slightly difterent modifications of the same form of

mieroselere.
R.N. 140 (deep water oft Galle and onwards up West Coast of Ceylon).

Gelliodes, RIDLEY.

Gelliinge with much spongin, more or less completely enveloping or even replacing the
megascleres and forming distinet filves.  The microscleres are sigmata.

Gelliodes carnosa, DExDY—Plate VII1., fig. 5.
1889, Gelliodes carnosa, DENDV (3).

There is one fine specimen of this sponge in the colleetion, easily recognized by its
characteristic external form (Plate VII., fie. 5). The megaseleres are much slenderer
than in the types and appear to be becoming vestigial, as in so many chalinine
sponges, being functionally rveplaced by the strongly developed horny fibve. The
sigmata are still numerous, about 0-02 millim. long, but very slender.

This species forms a conspicuous feature of the Ceylon Sponge-Fauna.

R.N. 69 (Stat. XXVIIL, Cod Bay, Trincomalee, 5 fathoms ; also Gulf of Manaar).

Gelliodes incrustans, n. sp.—Plate IX., fig. 6.
Sponge thin, encrusting ; the single specimen growing over hoth valves of a Pecten

(which was evidently alive when collected). Maximum thickness about 7 millims,
it
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Surface smooth, but rather uneven.  Vents numerous and conspicuons, circular, from
about 1 millhm, to 2°5 milhms. in diameter; mostly flush with the surface, but
occasionally on low prominences. Colour (dvy) dull grevish-brown, with & purphsh
tinge in places, which seems to indicate that it was purple in life.  Texture (dry)
compressible and resilient, but rather stiff.

The main skeleton is a rectangnlar-meshed network of horny fibre cored by spicules,
in which the meshes vary greatly in size. The principal filres are about 0°033 millim,
in diameter, and contain a multispicular core of small oxea which oceupy only about
one-third (or less) of the total thickness of the fibve. The secondary fibres are more
slender and contain fewer spicnles.  The dermal skeleton (Plate 1X, fig. 6) is, for the
most part, a unispicular retienlation of oxea with comparatively little spongin ; some-
times one sees brushes of projecting oxea, but I am not sure how far these are proper
to the dermal skeleton.

Spicules.(1.) Oxea (Plate IX,, fig. 6, 0); short, slender, shghtly curved, sub-
fusiform, gradually and sharply pointed at each end; size about 01 millin, Dy
0°004 millim. A mumber of very slender, hair-like oxea, probably young or vestigial
forms, also occur.

(2.) Sigmata (Plate IX., fig. 6, s); very slender and hair-like, GC-shaped, up to
about 0°02 millim. from bend to bend.  Abundant.

This species is nearly related to Gelliodes lLicheniformis (LaMarck),* but differs, at
any rate from the “ Challenger” specimen of that species, both in external form and
in the much smaller size of the spicules and more regnlar awrrangement of the
skeleton.

R.N. 112 (Gulf of Manaay, dry).

Gelliodes petrosioides, n. sp.—Plate IX., fig. 3.

Sponge massive, depressed, cnshion-shaped ; flattened below, where it has appa-
rently heen attached by a broad base ; evenly rounded oft and strongly convex above.
Surface coarsely granular, not hispid.  Vents not visible.  Pores numerous, scattered
in the thin dermal membrane which roofs over the numerous small, rounded sub-
dermial cavities.  Colour (in spirit) pale yellowish-grey. Texture compaet ; hard and
almost stony.  Greatest diameter of specimen, which is irregularly rounded in outline,
about 24 millhns.

The main skeleton is a very dense but quite nregular retienlation of very coarse,
stout, densely spicular fibre, with a great many loose megascleres scattered hetween.
The stout fibres have a thickness of about 0:164 millim., and probably contain a
certain amount of” spongin, which, however, is not visible in ordinary sections. The
dermal skeleton cannot be sharply distinguished from the main skeleton, and consists
of an nrregular reticulation of coarse spicular fibre, the interspaces in which are

ocenpied by the thin, pore-Learing dermal membrane.

1 9de Rioeey and DexDy, ¢ ¢ Challenger ” Monaxonida,” p. 48,
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Spicules.—(1.) Short, stout, fusiform, slightly curved oxea (Plate IX,, fi¢. 3, «, b, ¢),
usually sharply and fairly gradually pointed at each end (often hecoming strongylote
or stylote) ; measuring about 025 millim. by 0°017 millim., but varying a good deal
in thickness.

(2.) Sigmata (Plate IX., fig. 3, d) ; slender, C-shaped or contort, about 0:022 millim.
from bend to bend; very numerous,

Were it not for the presence of the sigmata, this species would he a typical Petrosia.
It appears to be very nearly related to TopsENTs (felliodes fuyalensis,® trom the
Straits of Pico-Fayal, but is distinguished by the absence of the large oscula, and,
perhaps, by other characters.

R.N. 146 (deep water off' Galle and onwards up West Coast of Ceylon).

Gelliodes petrosioides, var. fibrosa, nov.

I propose this name, at any rate provisionally, for a single small, much-damaged
specimen of irregular shape and cavernous structure, with large exhalant canals and
vents (?) and very soft, fibrous texture; agreeing very eclosely with the type of the
species n spiculation and in the structure of the main skeleton fibres, but with the
fibres better defined and the meshes of the reticulation mostly very wide and ot
filled up by scattered spicules. The soft texture of the speciipen, which 1s in
striking contrast with the hardness and density of the type, is due simply to this
greater laxity in the skeleton arrangement.

Except for the presence of the sigmata, this variety closely resembles a Peacly-
chaline. Tt may ultimately, when better specimens are forthcoming, have to be
considered as a distinet species.

R.N. 272 (deep water off Galle and onwards up West Coast of Ceylon).

Toxochalina, RIDLEY.

Gelliinze with much spongin, more or less completely enveloping or even replacing the
megascleres, and forming distinet fibres.  The microscleres are toxa.

This genus differs from Gelliodes only in the replacement of the sigmata by toxa,
and in view of the occurrence of hoth these forms in the same species of Gellius
(vide under Gellius angulatus, var. canaliculata), it may be guestioned whether the
two should be kept distinct. They are interesting as forming an obvious starting
point in the evolution of the great sub-family Chalininze.

Toxochalina robusta, RipLEY.
1384, Toxochalina robusta, RipLEY (16).
There are a number of specimens of this sponge i the collection, agreeing closely,
both as regards external form and skeletal characters, with RIDLEY'S description of
the type from Port Jackson. Tt is perhaps noteworthy, however, that the megascleres

* TOPSENT (48), p. 73,
T2
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are abundant between the stout horny fibres, as well as (sometimes) in their axes.
The speetes has also been recorded from oft’ Bahia (* Challenger ”).
R.N. 8, 9, 38 (all three from Gulf of Manaar); 351 (Ceylon seas).

Toxochalina robusta, var. ridleyi, nov.—Plate 1X., fig. 2.

The type specimen is very hregular in shape ; massive and angular, with a slight
tendeney towards branching. 1t has evidently been attached by o broad hase to one
valve of a Lamellibranch shell (7 Meargaritifera vulgaris), the impress of which is still
clearly visible. The surface is smooth and sub-glabrous, but uneven and very
distinetly granular when viewed under a lens.  The vents are rather numerous (five),
about 4 millims. 1 diameter, with very prominent margins ; each is the opening of a
wide, deep oscular tube of the same diameter as itself.  The texture (n spirit) is com-
pressible and resilient, but stift and tough.  Colour, pale brown. The specimen is
about 66 millius. long, 38 millims. broad, and 31 millims. high. '

The main skeleton is a reticulation of horny fibre, with very few and slender
spicules (Plate IX., fig. 2).  The primary fibres are very stout, sometimes as much as
0-164 millim. in diameter, but very variable ; typically they run at right angles to
the-surface and are united by short secondaries to form rectangular meshes, but the
network often becomes very nregular and the size of the meshes 15 very vartable.
The secondary fibres are usually, but not always, more slender than the primaries.
The primaries are cored by a multispicular axis of slender oxea wrranged in a plumose
manner (as in typical Axinellidae), bhut all entirely enveloped in spongin to such an
extent that the entire column of spicules only occupies one-third (or less) of the
thickness of the fibre. The secondary fibres contain only a tew isolated spicules
arranged uniserially.

The dermal skeleton consists of a rather close-meshed reticulation of rather slender,
unispicular horny fibre.  IFrom the nodes of this reticulation brushes of oxeote spicules
project vertically. In certamn places this dermal skeleton appears to become many
lavers deep, and the vertical brushes of oxea wre continued inwards as more or less
plumose columus enveloped in spongin and connected by numerous unispicular cross-
{ibres, so as to form a close skeleton network beneath the surface, very conspicuous
in vertical section, and strongly contrasted with the much coarser, more widely
meshed and less abundantly spreular main skeleton below it.

Spicules.—(1.) Oxea (Plate IX., fig. 2, 0); short and rather slender, slightly curved,
fairly gradually sharp-pointed at each end ; measwing about 0°08 millim, by 0004
millim. near the surtace, but usually smaller, and especially more slender, in the fibres
ot the main skeleton.  These spicules —at any rate, in the main skeleton—are
evidently hecoming vestigial.

(2.) Toxa (Plate IX., fig. 2, ¢); slender, more or less strongly curved m the middle,
very slightly re-curved at the apices; sometimes slightly roughened m the middle,
gradually sharp pointed at the ends; size varying up to about 0°08 mllim. (in a
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str:light line from end to end) by 0002 millim. (in the middle); very abundautly
distributed through the soft tissues 1 assoclation with scattered oxea.
R.N. 109 (Gult of Manaar. Type); 306 (Stat. XXIV., ofl’ Trincomalee).

Strongylophora, n. gen.

Gellime with the skeleton composed of a reticulation of strongyla of various sizes,
partly collected in fibres, but with little (it any) spongin.  With microscleres in
the form of smooth microxea, chiefly found in the dermal membrane.

This is a remarkable genus of somewhat doubtful systematic position. The
presence of the fusitorm (and often angulated) dermal microxea suggests an aflinity
with the Homoselevophora and Pachastrellidic amongst the Tetractinellida, rather
than with the Sigmatophora.  We cannot, however, lay very much stress upon this
character when we remember the generalized character of microxea and the tact that
such spicules also oceur in the Eetyouine genus Fusifer (vide Duxpy, 10).

Strongylophora durissima, n. sp.—Plate IX., fig. 1.

Sponge nassive, irvegular; may he depressed and euke-like or subeylindrical and
slightly ramose.  Surface very uneven, sometimes with angular grooves and ridges,
giving it a curious crumpled appearance ; minutely and uniformly granular.  Vents
tew, scattered ; circular and often vather large, up to about 4 millims. in diameter ;
each the opening of a wide cylindrical oscular tube which runs vertically inwards for
a considerable distance. Inhalant pores minute, abundantly scattered in the meshes
of the dermal reticulation. Colour (in spirit) greyish-brown throughout. Texture
hard and stouy, but brittle, and rather cavernous internally owing to the presence of
the nmmerous canals of varying diameter. The larger of the two specimens measures
about 45 milliis. 1 maxnnum diameter.

The main skeleton is an irregular but tairly close-meshed and, towards the surtace,
sub-rectangular reticulation of more or less stout spicular tibre composed ot closely
packed strongyla, with numerous loose strougyla scattered between the fibres.  The
dermal skeleton (Plate IX., fig. 1) is a reticulation of mostly large and single
strongyla; their ends come in contact with one another, many together, at the
principal nodes of the reticulation, from which they radiate, and at each of these
uodes there is also a little heap ot very short strongyla. The presence of these nodal
Lieaps gives the characteristic granular appearance to the surface of the sponge.

Spicules.—(1.) Strongyla (Plate IX., fig. 1, s.); usually stout, more or less curved
or angulated in the middle; eveuly rounded oft at each end; ranging in size from
about 0026 millin. by 0006 millim. (or perhaps even less) to about 0-26 millim. by
0:02 millim. (A few long and very slender spicules, oxeote and strongylote, oceur in
the nterior of the spouge ; they are probably abnormal forms of the strongyla, with
which they are conneeted by intermediates.)

(2.) Microxea (Plate IX., fig. 1, )3 tusitorm and usually angulated in the nuddle,

)
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from which they taper gradually to a very sharp point at each end; size fanly
uniform, about 0:028 millin. by 0002 millim.  Very abundant in the thin transparent
dermal membrane in the meshes of the dermal skeleton ; also found less frequently in
the interior of the sponge.

R.N. 156; 244 (Ceylon seas).

SuB-FayiLy : RENTERIN /E.

Haploscleridee in which the microseleres have entirely disappeared and the skeleton
consists of a reticulation of oxeote megascleres with little or no spongin.

This sub-family is apparently derived from the Gellilnee hy loss of microscleres.
Inasmuch, however, as the microscleres constitute the most important guides to the
classification of monaxonellid sponges, their total loss may i certain cases leave one
i considerable doubt as to the true systematic position of the species concerned. The
close relationship of Reniera to Gellius I take to be fully established by the form of
the megascleres and by their arrangement. In the genus Halickondiria, on the other
hand, there appears to me to be less certainty, and the long, slender, slightly curved
form and confused arrangement of the oxea suggest a possible origin from some
astromonaxonellid genus, such as Coppatias, by loss of the astrose microscleres. It is
impossible in the present state of onr knowledge to decide this question definitely,
but it is quite likely that, as vegards the genera Reniera and Halichondiia, we are
dealing with a case of convergent evolution rather than of close genetic relationship.

Reniera, NARDO.

Renierinze in which the skeleton is composed of a close reticulation of usually single
megascleres, each forming one side of a rectangular, triangular or polygonal
mesh.  Spicules short, oxeote or strongylote, usually united together at the ends

oin cenient.

&

only by spon

Reniera implexa, SCHMIDT.
1868, Reniera implexa, Scumint (50); 1887, Reniera implexa, Ribrry and DENDY (1).

I identity with this species a single small specimen consisting of a few irvegularly
branched tubes, mostly about 5 millims. in diameter and widely open at the end.
The surtace has a minutely reticulate or porous appearance. The colour (in spirit) is
brownish-yellow, and the consistence very soft, compressible and tender.

The skeleton is a rather irregular, triangular-meshed reticulation, for the most part
of single spieules, with occasional loose plurispicular bands feebly developed.

The spicules are slender, shghtly curved oxea, gradually sharp-pointed at each end
and measuring up to about 0136 millin. by 0004 millim., usually perhaps a
little less.

This species has been recorded from the Adriatic by Scamipt, and from the Azores
by Riprey and Dexpy (1) and Torsext (62).

RUNL 201 (Stat. LXIV., south of Modragam Paar, 5 fathows, Mareh 17, 1902).



SPONGES. 143

Reniera pigmentifera, n. sp. —Plate IX,, fig. 10.

This speeies is represented in the collection by a large number ol small fragments
whieh may perhaps represent only a single specimen.  The external form appears to
have heen more or less flabellate, with rounded margin. The vents are about
2 millims. in diameter and appear to have been seattered singly along the margin (and
elsewhere 2). The surface has a porons appearance to the naked eye, and is very
minutely hispid.  The colour (in spirit) is dark brown throughout, sometimes with a
purplish tint, and the texture is very soft and erumbling.

The skeleton is an irvegular < Isodietyal” network of short spicules, sometimes eon-
neeted together at their ends by spongin eement ; primary fibres, from one to abont three
spicules in thickness, are recognisable in places.  There is no distinet dermal skeleton.

Spicules—(1.) Oxea (Plate 1X., fig. 10, «); slightly eurved and gradually sharp
pointed at eaeh end ; measuring about 0-144 millim. by 0007 millim., but often mueh
more slender.

(2.) Strongyla (Plate IX., fig. 10, b); stout, very slightly curved, broadly rounded
off at each end; variable in length, up to about 0-12 millim. by 0:009 willim. ; may
he shorter and at the same tine somewhat stouter.

(3.) Styli (Plate IX., fig. 10, ¢, d); short and stout, very similar in size and shape
to the strongyla, but pointed at one end.  Of course, intermediate forms of spicules
also oceur.

A vemarkable feature of this sponge is the immense number of granular, hrown or
purple-colonred pigment eclls which it contains. These cells are rounded in outline
and about 0°002 millim. i1 diameter, and are thiekly scattered all through the sponge.

R.N. 290 (numerous fragments. Jokkenpiddi Paar, 10 tathoms).

Reniera zoologica, n. sp.—Plate IX,, fig. 8.

The single speeimen appears to be half of a pear-shaped sponge which has been
torn in two longitudinally. It has probably been fixed by the narrower end, and
hears a single rather large vent (?) opening out of a wide oscular tube near the broad
upper end.  The surfaee is enernsted with large Foraminifera and sand-grains.  The
colonr (in spirit) is pale grey, and the texture (internally) crumb-of-bread-like.
Total height of speeimen 34 millims., greatest breadth about 20 millims.

The main skeleton is an irregular network of spicules, partly arranged singly in an
“Tsodictyal ” manner and partly colleeted in irregular multispieular bands. No
spongin eement is recognisable in my preparation.

The dermal skeleton is a demnse hut thin layer of oxea, lying very close together
and crossing one another in all directions parallel with the surfaee.

Spicules.—Oxea (Plate IX., fig. 8); moderately stout, slightly ewrved, gradually
sharp pointed at each end; size when fully developed ahout 0-18 millim. by
0:007 millim.  Numerous very slender forms, probably young, also oceur.

R.N. 262 (Gulf of Manaar).
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Reniera, sp. !

A small massive specimen with a couple of short, mammiform, vent-bearing
projections.  Surface smooth.  Colour (in spirit) pale yellow ; texture compact and
firm, but Inttle.

Main skeleton a compact, nregular, ¢ Isodictyal” retienlation of spicules without
any fibres. Dermal skeleton a dense but thin layer of tangentially pliced oxea
crossing one another in all directions parallel with the surface.

Spicules.—Oxea; shightly enrved, nsually gradually sharp-pointed at each end;
occasionally strongylote ; size about 0:164 millim. Iy 0:008 millim.

This species may possibly be 1dentical with one of the numerous imperfectly known
European species of Reniera (Isodicty).

RN, 232 (deep water off Galle and onwards up West Coast of Ceylon).

Petrosia, VOSMAER.

Renierinee nsnally of havd or even stony texture, owing to the density of the skeleton,
which is composed of an irregular retieulation of oxeote or strongylote megascleres
(usually short and thick), packed close together, sometimes i stout fibres.

Those species of this genus which have a more or less fibrous skeleton make a close

approach to the genus Paclhychalina.

Petrosia testudinaria (LaAMARCK).

[For literature and synonymy #ide DENDY (3). ]
This handsome sponge (see text-fignre 1) has heen recorded from Queensland (RipLEY)

Fig. 1. Petrosia testudinaric (LAMK.), Gulf of Manaar: Tig. 2. Pearl-oyster shell honeyeombed Dy
redneed one-half. Cliona anargarififere. DENDY (see p. 123).
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and from the Mergui Archipelago (CarTer, DENDY), as well as from the Gulf of
Manaar (Dexpy).
R.N. 42 (Stat. LXL., Gulf of Manaar); 238 7 (deep water off Galle ; fragments).

Petrosia similis, RipLey and DENDY,
1887, Petrosia similis, RipLEY and DENDY (1).

There are in the collection a number of ivegular, massive or more or less lobate
specimens, with mmmerous rather large, seattered vents, which I refer to this species.
The spicnles measure about 0°22 millim. by 0°014 millim.  The character of their ends
varies greatly, from strongylote to apiculate and sharp-pointed.

The species was originally obtained by the ** Challenger” from south of the Cape of
(Good Hope and between Kergnelen and Heard Islands.

R.N. 12, 61 (both from Gulf of Manaar); 289; 327 (Ceylon seas).

Petrosia similis, var. delicatula, nov.

This variety is distinguished from the typical form of the species by its more
delicate texture and smaller vents, which are usually more or less blocked up by a
strong development of" gelatinous tissue. The spiculation differs little, if at all, from
that of the tvpes.

LNL 84, 133, 276 (all from deep water off’ Galle and onwards up West Coast).

Petrosia similis, var. halichondrioides, nov.

In external appearance this variety closely resembles P. simailis, var. delicatula,
The single specimen is strongly compressed, with the rather small hut conspicnons and
widely open vents placed on prominent ridges. The texture (in spirit) is fim and
compact, but hrittle. The skeleton is verv confused and dense, without distinet
fibves, and the spicules are muneh more slender and Healichondria-like than in the
typical form, being gently curved oxea, for the most part gradually sharp-pointed at
each end, and measuring, say, about 0°2 millim. by 0:006 millim.

LN, 79 (Gulf of Manaar).

Petrosia densissima, n. sp.—Plate 1X., fig. 9.

Sponge massive, sub-conical, attached by the broad base ; with rather irregular surtace
bearing feebly developed, meandering grooves. Surface minutely granular, without
distinct dermal membrane, slightly sandy.  Vents very small and scattered — Colour
(in spirit) rather dark greyish-brown on the surface ; pale yellowish-greyv internally.
Texture extremely compact and hard ; stony; incompressible.  The larger of the two
specimens (R.N. 138.4) measures about 40 millims. in height by 42 millims. in greatest
breadth.

The skeleton is extraordinarily dense and compact, cousisting of a sub-rectangular-
meshed reticulation of very stout spicular fibres, in which both primary and secondary
fibres are about as thick as the width of the meshes between them, say about

-
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0-13 millnn.  The fibres ave compact, but the arrangement of the spicules in them 1s
very confused and there is no visible spongin.  Many spicules occur scattered
irregularly between the fibres, so that the whole skeleton forms an almost solid mass
of spicules.  There is no special dermal skeleton.

Spicules.—Stout, fusiform oxea (Plate IX., fig. 9); slightly curved and usually
sharply and fairly gradually pointed ; size when fully developed about 0:24 millim. by
0°02 millim., but with numerous smaller forms which are presumably young.

This species is evidently very closely related to THIELE'S Petrosic imperforata trom
(‘elebes (39).

R.N. 138, 1384 (both from deep water oft’ Galle and onwards up West Coast of
Ceylon).

Halichondria, FLEMING.

Renierinze in which the skeleton consists of a confused rveticulation of long and slender
oxea (or strongyla) with little or no spongin ; the spicules sometimes associated
i 1ll-defined bands or fibres.
I have already indicated the doubt which-exists as to the true relationship of this
genus.  Possibly it is, as at present understood, of polyphyletic origin, including
species derived from several ancestral forms by loss of microscleres.

Halichondria panicea, JOHNSTON.

[For literature and synonymy vide RipLey and Dexpy (1) and Dexpy (2). ]

This widely distributed species is vepresented i the collection by two well
differentiated form-varieties, so that it seems desivable to distinguish them by varietal
names. In both varieties many of the more superficial oxea are arranged move or less
at right angles to the surface, with their apices projecting to a greater or less extent,
thus making an approach to the genus 7rachyopsis.  In both the full-grown spicules
measure up to about 1:0 millim. in length and are of the wsual Lalichondria type.
Their arrangement in the uterior of the sponge is quite irregular and confused.

Halichondria panicea, JOHNSTON, var. megalorhaphis, CARTER.
1881, Amorphina megalorhaphis, CARTER (5).
This vartety 1s irvegularly encrusting, growing out imnto lobose or digitiform
processes, and with small scattered vents.
RN, 87, 231, 248 (all from deep water off Galle and onwards up West Coast).

Halichondria panicea, JOHNSTON, var. hemispherica, nov.

This variety is massive and compact, more or less hemispherical or cushion-shaped,
with vents usually arranged in conspicuous groups on the convex upper surface. 1t
attains a considerable size, the largest specimen measnving about 100 wmillims. in
greatest diaumeter and about 40 millims. in thickness in the middle.
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R.N. 67 (Gult of Manaar); 96 (Gulf of Manaar, dry); 1417, 142 (both from deep
water oft Galle and onwards up West Coast); 249 (Stat. XV., Periva Paar).

Trachyopsis, n. gen.

Renterine in which the main skeleton is composed of a dense, rregular network of
oxea, while the surface is protected hy similar (or perhaps more slender) spicules
arranged in dense vertical Drushes, which support the pore-bearing dermal
membrane.

This genus is of somewhat doubtful systematic position; m certain features it
recalls the genera Trachya and Spongosorites, and it differs from typical Renierinee
in the replacement of the reticulate dermal skeleton characteristic of that group by
radially arranged brushes of oxea.

Trachyopsis halichondrioides, n. sp.—Plate X., fig. 10.

Sponge massive (or thickly encrusting?) ; upper surface slightly convex. rising up
at nregular intervals into a few short, thick-walled, cylindrical, tubular processes,
cach terminated by a single ecircular vent. General surface smooth and almost
¢labrous, but uneven; very minutely reticulate as seen under a lens. Inhalant pores
minute and scattered. Colour in spirit, pale yellowish-grey. Texture of body hard
and compact, penetrated by numerous narrow vertical canals. Greatest diameter of
specimen, which i1s hrregular in outline, 44 millims. ; thickness about the nuddle
15 millims. (but the specimen has evidently been cut off’ from its base). Height of
largest projection about 8 millims.; diameter i the middle about 55 milhms,;
diameter of the vent at its apex 25 millims.

The main skeleton is an extremely dense and very nregular reticulation of stout
oxea, with a tendency to arrange themselves in ill-defined tracts running towards the
surface. TImmediately Deneath the surface the oxea, here perhaps somewhat more
slender than usual, are arranged in dense brushes perpendicularly to the dermal
membrane, beyond which their apices may project very slightly.

Spicules.—Oxea (Plate X., fig. 10); short, usually -stout, sub-fusiform, gently
curved or (often) biangulate, fairly gradually and sharply pointed at each end ; size,
when fully developed, about 064 millim. by 00328 millim. ; frequently more slender.

R.N. 147 (deep water off Galle and onwards up West Coast of Ceylon).

SUB-FAMILY : CHALININ /E.

Haploscleridee without microscleres and with diactinal megascleres. Skeleton a
network of more or less strongly developed horny fibre cored by megascleres.

It is highly probable that this sub-family is of polyphyletic origin, being derived

from several genera of Gelliine and Renierine by loss of microscleres and strony

development of .slmngin. Some species have probably been derived from Torochealie

l")

-l
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and Gelliodes simply by loss of microseleres, the horny fibre being already strongly
developed in those genera, while others have probably avisen from Reniera and
Petrosic simply by strong development of the horny fibre, the microscleres having heen
already lost.

The excessive development of spongin appears to have taken place independently
in many genera, and this fact, conpled with the loss of the characteristic microscleres
and the nniform chavacter of the megascleres, venders it extremely difficult to arrive at
a natural elassification of the Chalinine.™ The subject is, however, much too complex
to be discussed here at length, especially as there are not a very large number of
species in the collection.  For omr present purposes it will suflice to make use of the
established genera, Pachychalina, Chalinag,  Ceraochaling. and  Siphonochalina,
without committing ourselves to an expression of opinion as to thenr genetic relation-
ships.  Owing to their degenerate character, it 15 impossible to define even these in
such a way as to distinguish them guite sharply from one another.

Pachychalina, ScaMIDT.

Chalininze of various external form, lobose or digitate, not tubular; with stout
skeleton fibres, containing verv numerous well developed spicules arranged
multiserially.

Pachychalina subcylindrica, n. sp.—Plate X., figs. I, 2.

Sponge elongated, rather slender, irregularly cylindrical or angular, probably
branched and repent. Surface fanly smooth but uneven, with a very few coarse
aculeations ; minutely reticulate to the naked eye. Vents fanly large (about
2:25 millims. In diameter), nregularly seattered, with slightly prominent margins.
Colonr (in spirit) light brown.  Texture compressible, resilient, rather coarsely fibrous,
but somewhat fragile.  The largest piece measures about 95 millims, in length, with a
very variable thickness up to about 9 millims.

The main skeleton is a sub-vectangularly meshed network of very stout multispicular
tibre, about 0°066 millim. i diameter ; with meshes varying greatly i size, and with
numerous spicules scattered nrregularly between the filves.  The fibres themselves
contain a very large number of spicules, but no visible spongin.  The dermal skeleton
(Plate X., fig. 1) is an irregular, polygonal-meshed network of similar coarse multi-
spicular fibre.

Spienles.—Oxea (Plate X, fig. 2); more or less emved or angnlated ; when fully
developed stout and very sharply pointed at each end ; measming about 0-14 mithm.
Ly 0:008 millm.  Numerous slender forms also occur, probably nnmatwre.

Iin the feeble development of the spongmn this species occupies an mtermediate
position between the genus Petrosic and the more typical Chalininze,

R.N. 292 360 (Stat. II., north of Negombo, 9 fathoms).

* Compare LENDENFELD (51) and Duxpy (683).  In the paper referred to I have explained the reasons
why T cannot accept LENDENFRELD'S classification of the Chalinine,
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Pachychalina delicatula, DiNpy.
1339, Pachychalina delicatula, Dexpv (3).

With this species I identify three specimens, all characterized by their great
softness and delicacy of texture, but all containing a good deal of sand.

R.N. 55, 264 (both from Gult of Manaar); 364 (Stat. L., hauls 14, January 31,
1902, Colombo to Negombo, 12 to 20 tathoms).

Pachychalina brevispiculifera, n. sp.—Plate X.. fig. 7.

The single specimen is compressed, digitate to flabellate (presumably erect),
branching and anastomosing.  The hranches or fronds are sometimes narrow and
sometimes broad, but always greatly flattened, and only about 6 millims, i thickness,
The surface is beset with small conical aculeations, which form the prineipal nodes n
a very strongly developed dermal skeletal reticulation. Vents rather large (about
1 millims. in diameter) but very shallow; numerous, but confined almost or quite
entirely to one of the flattened sides of the frond or branch. Colour (in the dry state)
light brown; texture coarsely fibrous, compressible, resilient, fragile. The simgle
specimen measures about 120 millims. in height by 110 millims. in greatest width.

The main skeleton is a very coarse, sub-rectangularly or irregularly meshed network
of very stout horny fibre almost filled with well developed and very abundant spicules
arranged multiserially in all the fibres. The primary fibres, running lengthwise
through the branches, measare up to about 0°164 millim. in thickness, and the
secondaries are sometimes nearly as stont, though usually a good deal slenderer.
Sometimes two or more primary fibres run close together side by side, connected with
one another at frequent intervals by numerous very short secondaries. The dermal
skeleton is a coarse, irvegular reticulation of similar fibre, varying greatly in thickness
and with meshes of varying diameter. The tibres, especially those of the dermal
skeleton, are occasionally echinated by projecting oxea.

Spicules.—Oxea (Plate X., fig. 7) : slightly curved : sub-fusiform ; short, stout and
sharp-pointed at each end; measuring about 0°1 millim. by 00055 millim.

R.N. 110 (Gulf of Manaar, dry).

Pachychalina spinilamella, Dexpy —Plate VIL, fig. 4.
1889, Pachychalina spinilamella, DENDY (3).

[ identify with this species a number of specimens of somewhat variable exteinal
form, but all characterised by their strongly conulose surface and with closely similar

skeleton airangement. A fairly typical example is represented in Plate VIL, fig. 4.

S

RN, 14. 296 and 326 are characterised by thewr more slender, irregularly branching
b} o > ‘=) 2 o

form and smaller vents.
R.N. 14. 25, 94 (Periva Paar, &e., Gult of Manaar); 172, 296, 326 (Ceylon seas).
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Chalina, (ARANT.

Chalininze of various external form: not tubular. Skeleton reticulation typically
rectangular ; fibres usually slender, with much spongin and few hut usnally well

developed spicules.

Chalina subarmigera (RipLEV)—Plate X, fig. 5.
1884, Cladochalina subarmigera, Riniey (16); 1387, Chalinopora subarmigera, LiENDEN-
rELD (51); 1898, Chalina subarmigera, LINDGREN (86).

This species is represented in the collection by two specimens, which agree very
well with RipLev’s original deseription, except that the margins of the vents are
slightly promiuent and there are fewer spicules in the fibres of the main skeleton.
The characteristic external form is shown m Plate X.. fig. 5.

The species was obtained by the ** Alert” in Torres Straits and at Albany Island
(north coast of Australia), and has also been recorded Ly LeNDENFELD from Port
Jackson, and by LiNpGrEN from the Coast of Cochin (‘hina.

R.N. 116 (Gulf of Manaar, dry): 288 (Ceylon seas).

Chalina obtusispiculifera, n. sp. —Plate X., fig. 9.

Sponge elongated, slender, eylindrical; may be irregularly hranched (? erect or
repent). Surface even, very minutely hispid in its present condition. Texture (in
spirit) soft and resilient, but fairly tough.  Colour pale yellowish-hrown. Vents and
pores not seen.  The largest specimen (R.N. 370) is about 130 wmillims. long by
35 millims, in diameter,

The skeleton is a well-developed reticulation of pale-coloured horny fibre cored by
strongyla.  The prineipal fibres run lengthwise through the sponge, branching as they
vo, and the branches curve outwards towards the surface; they are connected by
short secondary fibres to form aun hrregular network.  The principal fibres arve about
0°04 millim. in diameter and contain many spicules arranged multiserially as well as
much spongin extending well beyond the spicular core. The secondary fibves are
only about half as thick and contain fewer spicules. There is no specially
differentiated dermal skeleton, unless we consider the outermost secondary fibres of
the main skeleton as such (Plate X., fig. 9).

Spicules.— Cylindrical strongyla (Plate X., fig. 9); broadly rounded off at each end,
never pointed ; nearly straight ; measuring up to about 0-12 millim. by 0007 millim.,
but frequently mueh more slender.

This species is easily recognised by its external form and Dblunt eylindrical spicules.
Joth specimens ave more or less washed out and contain numerous foreign spicules
and other débris. In R.N. 285 none of the spicules appear to attain as great a
thickness as that given above for the type.

IRUN. 285 (deep water off Galle and onwards up West Coast); 370 (deep water
outside pearl banks, Gulf of Manaar).
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Chalina clathrata, n. sp.—Plate X., fig. 3.

Sponge massively enerusting, the single specimen being attached to the valve of a
Pinaee; clathrous ; with very uneven surface proliferating into numerous small, blunt
outgrowths.  Vents numerous and large (up to about 8 millims. in diameter), scattered
singly, each at the end of a short tubular projection and forming the termination of a
wide evlindrical oscular tube.  Surface minutely reticulate. Texture very delicate,
sott, compressible, resilient ; colowr (after drying) light yellowish-brown, with a tinge
of purple.  The single specimen measures about 220 millims. in maximum diameter.

The main skeleton is a sub-rectangularly or hregularly meshed network of very
pale-coloured horny fibre.  The fibre varies greatly in diameter (averaging, say, about
0:025 millim.) and contains very few spicules, arranged for the most part uniserially
and absent altogether in places. The dermal skeleton is a close, polygonally or
rectangularly meshed network of horny fibre cored by uniserially arranged spicules ;
the fibres being about 0:0165 millim. in diameter and the meshes about 0°1 millim. in
diameter.

Spicules.—Very slender, usually slightly curved oxea or strongyla, measuring about
0112 mllim. by 0:002 millim., oceurring in and between the fibres and often reduced
to vestiges (Plate X, fig. 3).

With its large prominent vents and deep oscular tubes this species makes an
approach to the genus Siphonochaling, while its massive (though clathrous) form
recalls RIDLEY’S Acervochaliia.

R.N. 102 (Gulf of Manaar, dry).

Chalina cymaformis (Isper ?).
? 1798-1806, Spongia cymaformis, lisrrn (6): ? 1870, Spongia cymaformis, KnLrnrs (58).

Sponge shortly stipitate, bushily lamellar or frondose or sub-digitate. Lamelle
about 9 millims. thick, with broadly rounded margins. Surface rather uneven,
minutely conulose, especially where the dermal membrane has heen rubbed off.  Vents
small (about 2 millims. in diameter), more or less abundantly scattered, ehiefly on the
mner surfaces of the Lumelke. Inhalant pores scattered in the dermal membrane.
Texture (in spirit) soft and compressible, but very tough and resilient ; rather woolly.
Colour brown. The most typical specimen (R.N. 16) is abont 67 milluns. high by
90 millims. in greatest breadth, with a stalk about 22 millims. high and 18 millims.
thick. It bears a very close resemblance to the figure of Chalina palmata, given by

UpLEY and DENDY (1), as well as to IispER’s figure of his Spongia cymaformis
(Plate 69).

The main skeleton consists of’ what, at first sight, look like rather slender, ill-defined,
plurispicular fibres running towards the surface at irregular intervals and branching
as they go, connected by still less well-detined secondary fibres from one to about four
spicules broad. No spongin is at first sight visible, but eloser examination shows that
a very large quantity is really present in the fibres, more or less completely imbedding
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the spicules; owing to its very pale colouwr and great transparency, however, it
readily escapes observation.  Numerous spicules ocemr scattered wregularly between
the fibres. There i1s no special dermal skeleton, the dermal membrane being practically
destitute of spicules.

Spicules.—Slender, shghtly or rather strongly curved oxea; more or less gradually
sharp-pointed at the ends; size variable, say about 0°12 millim. by 0°003 mllim.

It is probable that this species is identical with Esver’'s Spongia cymeaformis (from
Ceylon). 1t also appears to be nearly rvelated to Clalina palimata from European,
Indian and Australian waters ; differing, however, in the absence of the dermal
skeleton reticulation.  In habit the species reminds one very much of some species of
Adwinella, a resemblance which appears from EnuLers’ description to have been
imcreased n the case of ESPER's specimen Dy the presence of styli mingled with
the oxea.

R.N. 16 (Gulf of Manaar) ; 349 (Stat. LV., west of Periya Paar, 20 fathoms).

Ceraochalina, LENDENFELD.

Chalimnze of various external form; not tubular.  Texture hard, owing to the great
thickness of the skeleton fibres, in whieh the spongin is very strongly developed
and the spicules mueh reduced m size and sometimes also i number.

Ceraochalina retiarmata, n. sp.—Plate X., fig. 1.

The smgle specimen forms an ereet, thin lamella, attached below by a constricted
base ; sub-dividing into flattened branches and giving off rregular digitiform
processes almost exclusively i one plane : the branches to a slight extent anastomosing
with one another.  Surfuce glabrons, mmutely granular under a lens; rather uneven.
Vents minute, about 05 millin, in diameter, mostly arranged uniserially on the
narrow margms.  Inhalant pores scattered in the meshes ot the dermal reticulation,
Colour (m spiit) rather dark brown; texture compressible, vesilient, tough and
fibrous.  Total height of specimen about 83 mmllns.; greatest breadth about
66 milbms. ; thickness of lamella about 3'5 millims. i

The main skeleton is a network of stout horny fibre, sparingly coved by very
slender vestigial oxea. The primary fibres are about 0°1 milhm. i diameter and
curve upwards and outwards towards the surfuce, branchmg as they go. They are
counected together by short secondaries about 0005 millim. in diameter and containing
fewer spicules. There is also a system of tertiary fibres, much more slender (from
about 0°008 millim. to about 0°024 millim. i diameter) and containing from one to
about four rows of well-developed oxea imbedded in spongin.  These tertiary fibres
form an irregular network which seems to bear no relation to the rest of the main
skeleton, except that its fibres are attached frequently to those of the latter.

The dermal skeleton is very strongly developed, forming a close polygonal-meshed
reticulation of horny fibres cored by usually two or three rows of well developed oxea
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and echinated abundantly by similar oxea projecting from the fibre singly or in small
groups.  The diameter of the dermal fibre is about 0:024 millim. ; of the meshes
between the fibres about 0°16 millim., but variable.

Spicules.—Rather short, slightly enrved, gradually sharp-pointed oxea (Plate X,
fig. 1), measuring about 0°084 millim. by 0004 millim. i the dermal skeleton and m
the tertiary fibres of the main skeleton, but becoming more or less vestigial in the
other fibres.

R.N. 342 (Stat. Vo, oft Chilaw. 10 tathoms).

Ceraochalina reticutis, n. sp.—Plate X., fig. 8.

The type specimen (R.N. 58) forms an agglomeration of short, irregular, sub-

evlindrical or angular branches, slightly anastomosing with one another and branching
with great iivegularity. The branches vary greatly in diameter, from about 4 millims.
to about 11 millims., and have a slightly nodose appearance. The entire mass
measures about 80 millims. in greatest breadth. Vents small (about 1 millim, n
diameter), but conspicuons and with slightly projecting margins ; scattered abundantly
and sometimes in ill-defined longitudinal series. The dermal membrane 1s parchment-
like, and under a pocket lens appears very finely and regularly reticulate n triangular
meshes. which are the coarser meshes of the dermal skeleton composed of dark brown
spongin fibre.  Texture (in spirit) compressible, very resilient, tough ; colour dark
brown.

The main skeleton is a tairly regular, sub-rectangularly meshed network of* strong
horny fibre. The principal fibres 1un longitudinally through the brauches, sub-
dividing as they go and curving ontwards to the surface.  They measure up to about
0:08 millim. in diameter, and contain a counsiderable number ot slender vestigial
spicules, irregularly and mmltiserially arranged. The secondary fibres are about as
thick as the primaries, hut contain fewer spicules (which are also vestigial). The
meshes of the main skeleton retieulation vary a good deal in size: averaging, say,
about 0-33 millim. in diameter.

The dermal skeleton (Plate X., fig. 8) is a very well developed, close, polygonal-
meshed reticulation of horny filne containing only a very few slender spicules scattered
here and there. The fibres of which this reticulation is made up are of two principal
sizes: (a) stout, about 0°03 millim. to 005 millim. in diameter, radiating trom the
ends of the primary fibres of the main skeleton and forming the coarser triangular-
meshed retienlation visible under a pocket lens; (b) more slender, hut very variable
in diameter, forming a very close-meshed but irregular reticulation in the meshes of
the coarser reticulation. A large number of well developed spicules may be rregu-
larly scattered in the dermal membrane outside the horny fibres of the dermal
skeleton.

Spicnles.—Oxea ; varying greatly in degree of development ; in the horny fibves
very slender and vestigial (Plate X., fig. 8, v.5.), but often well developed n the sott

b
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tissues between the fibres, especially in the dermal membrane (Plate X., fig. 8, o).
When fully developed they are slightly curved and somewhat hastately sharp-ponted,
measuring about 0°072 millim. by 0:00265 millimn.

R.N. 58 (Gulf of Manaar); 321; ? 346 (distinguished from the type chiefly by the
mumerous well developed oxea arranged umiserially in the slenderver fibres of the
dermal skeleton and multisertally in the stouter fibres; while the spicules themselves
are occasionally strongylote).

Ceraochalina multiformis, LENDENFELD, var. manaarensis, DENpY —Plate VIL, fig. 2.
1889, Pachychalina multiformis, var. manaarensis, DENDY (3).

I identity with this variety a single specimen attached to a pearl oyster, which 1s
represented in Plate VIL, fig. 2. A feature which 1 omitted to mention in my
original description of the variety is the echination of the fibres of the dermal
skeleton by projecting oxea, singly or in groups.

The species was recorded by LENDENFELD (51) fromm Australia and New Zealand.

R.N. 98 (Gulf of Manaar, dry).

Ceraochalina ceylonica, n. sp.—Plate VIL, fig. 3: Plate X., fig. 6.

Sponge (Plate VIL, fig. 3) massive, nregular, sometimes clathrous, with a shght
tendency to hecome lohose or digitate.  Surface strongly and coprously aculeated
by sharp-pointed conuli about 4 millims. in height ; ninmutely fibro-vetienlate between
the conuli.  Vents numerous, scattered, about 4 millims. or 5 millims. in diameter ;
the openings of deep, cylindrical oseular tubes.  Colonr (in spirit) pale brown;
texture firm and tough, but compressible and resilient. The largest specimen
(R.N. 5, figured) measures 200 millims. by 160 millims. in horizontal dimensions, by
90 millims. 1 height.

The main skeleton is a very strongly developed, irregular or rectangulavly meshed
network of stout, horny fibre, containing usually a large number of small oxea
scattered nrregularly throughout the spongin substance, but almost always more or
less parallel with the long axis of the fibre. Occasionally (R.N. 5) the spicules are
much less strongly developed and may he completely absent from some of the fibres.
Numerous spicules also occur scattered hetween the filves. The thickness of the
fibres 1s variable, say about 0°08 millim. for the primaries aud not much less for the
secondaries

The dermal skeleton is a polygonally meshed network of tibre containing a very
large proportion of spongin and a good many spicules.  The latter ave, for the most
part, imbedded in the spongin substance morve or less longitudinally ; at frequent
intervals, however, little groups of oxea, or single spicules, project more or less at
right angles from the filve in an eclinating manner, and thus give a rather
characteristic appearance to the dermal skeleton.  The meshes of the dermal
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retienlation are about 02 millim. in diameter, and the tibres from about 0008 millim,
upwards.

Spicules.—Slender oxea (Plate X, fig. 6), slightly curved and more or less gradually
and sharply pointed ; size about 0088 millim. by 0:003 millim., hut subject to a good
deal of variation, and frequently, if not usually, more slender.

IUNL 405, 50, 108, 113 (all from Gulf of Manaar).

Siphonochalina, ScHMIDT.

("halininge of tubular form. Tubes smooth, both iuside and out, usually narvow ; each
with a large circular vent at the summit.

Siphonochalina communis ((‘ARTER), var. tenuispiculata, nov.—Plate VIL, fig. 1.

This variety (Plate VIL, fig. 1) agrees very closely in external form with the
speeimens of Siphonochaline communis deseribed by CARTER (5) and myself (3) from
the Gulf of Manaar. Mr. CARTER gave no measurements of the spicules in the case
of the type of the species, but the specimens in Professor HrrDMAN’S collection
ditfer rather strikingly frome that collected by Mr. THURsTON and described by
myself, in that the spieules are very much more slender and very much more
numerous in hoth primary and secondary fibres and in the fibres of the dermal
skeleton. In fact, the spicules, though very abundant in all the fibres and occurring
throughout the entire, or almost the entire, thickness of each fibre, are so slender as
to be almost vestigial, measuring about 0°072 millim. by 0-001 millim.

In skeletal characters, although the spicules are more slender, this variety agrees
much more closely with my Siphonochalina crassifibra from the same locality (3)
than with CARTER'S S, commumis ; differing from S. erassifibra chiefly in the smaller
size of the tubes.  Thus it has the external form of S. conununis combined with the
skeletal characters of S. erassifibra, and 1 therefore propose to regard all three forms
as mere varieties of one and the same species.

Professor HERDMAN informs me that the sponge in life had a violet-pink colour.

UDLEY (16) records the species (under CARTER'S name Tabulodigitus commaiis)
trom Port Jackson, Australia, and also from Kurrachee.

R.N. 6, 7, 117 (dvy, figured ; all from Gulf of Manaar, Stat. 1L, 8 fathoms).

SUp-raMiLy ;: DESMACELLINE.

Haploscleridse with monactinal megascleres.  Microscleres various.

Desmacella, SCHMIDT.
Desmacellinee with reticulate skeleton composed of styli or tylostyli. Microscleres
sigmata, toxa and trichodragmata variously combined.
Desmacella tubulata, n. sp.—Plate IX., fig. 4.

Sponge consisting of evlindrieal, tubnlar processes. more or less widely open ahove

-
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(7 always) and (sometimes, at any rate) united together below. (Possibly they may
have been attached to a common body, hut only fragmentary tubes are present in the
collection.)  Diameter of individual tubes about 6 mnllims. ; thickness of tube-wall
about 125 millims.  Outer surface slightly granular and very minutely hispid.  Tnner
surface with numerous very minute openings of exhalant canals.  C'olour (in spirit)
pale greyvish-yellow. Texture very soft, compressible, fragile.

The main skeleton is a very irvegular hut close reticulation of slender stvli, either
isolated or in loose hundles : with no visible spongin cement.  There is no special
dermal skeleton,

Spicules.—(1.) Long slender styli (Plate IX., fig. 4, «, b): slightly curved or bent,
broadly and evenly rounded oft at the bhase, sharply and more or less gradually
pointed at the apex: size about 0-28 millim. by 0:005 millim.

(2.) Trichodragmata (Plate IX., fig. 4, ); extraordinarily abundant, especially
beneath the outer surface, and very variable in size, sometimes torming wisp-like
fibres, sometimes hreaking up mto separate microxea (Plate IX., ig. 4, ¢): varving in
length from about 002 millim. upwards, and always very slender,

(3.) Sigmata (Plate IX., fig. 4, ¢): also extraordirtarily abundant ; slender, com-
monly much contort. also G-shaped ; occasionally in small hundles (sigmodragmata) :
length from bend to bend variable, say about 0:02 nillim.

This appears to be a very well characterized species, and T know ot no other which
comes very near 1it.  The immense number of microscleres is very remarkable.

R.N. 209 (Gulf of Manaar); 324,

Sup-ayity s HETERONYINLT.

Haploscleridie with a dense cortex composed of radially arranged megascleres.
Megascleres smooth and spined oxea.  Microscleres present or absent.
[ propose this sub-fannly for the reception of the weneva IHeterorya, TorseNT, and
l 1 . =) / 3 3
Aeanthorifer, n. ven., the former ot which is, apparently with verv slicht justification,
; 8 ) z &ht
placed Dy its founder amongst the Tethvidee.

Acanthoxifer, n. geun.

Heteroxyine with a dense spicular cortex broken up into polygonal plates by pore-
bearing grooves.  Main skeleton a confused reticulation of oxea. Clortical
skeleton composed chiefly of dense brushes ot oxea arranged at right angles to

the surface. Megascleres smooth and spined oxea.  Microscleres trichodragmata.

This remarkable genus is evidently nearly related to Torsext's Heterorya (45), but
differs in several respects, notably in the presence of trichodragmata; which indicates
that the true position hoth of Adcanthorfer and Heterorya i1s amongst the Haplo-
seleridie and not amongst the Tethyidie, where Torsent has placed Heteroaya.  The
presence of the spimed oxeote megascleres suggests a possible relationship to the
Spongillinee,
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The breaking up of the cortex nto polvgonal plates or nodules by pore-hearing
(and ? vent-bearing) grooves remind one foreibly of the genus Placospongia amongst

Spurastrellidie, but the resemblance is entirely superficial.

Acanthoxifer ceylonensis, n. sp.—Plate IX., tig. 5.

Sponge massively encrusting, irregular, with flattened or convex upper sumrtace and
broad base of attaclment.  Swurface very minutely hispid or granular, uneven, nodulas
or tubercular, the nodules or tubercles being very low and roundedly polyconal in
shape, separated by grooves of varving distinetness.  Generally the grooves are broad
and shallow : sometimes thev are narrow, with prominent margins.  Diameter of
nodules, sav. about 4 millims,, but varviable and irvegular.  Colour (in spirit) light
brown.  Texture compact, fleshiv. but with much calecareous débris embedded. Porves
and vents not recognisable externally. The largest specimeun is cake-shaped, about
42 millims. in horizontal diameter, and up to 17 millims. in thickness.

The main skeleton is a quite confused, lax retienlation of very abundant, long, oxeote
megascleres, occasionally collected together into loose, ill-defined bands, hut without
any distinet fibre. and with a hittle spongin becoming visible in stained sections.  The
cortical skeleton 1s very strongly developed and consists of dense brushes of oxea
placed side by side and Iving at vight angles to the surface, bevond which their apices
project (but are now nearly all broken oft). These brushes are backed up internally
by a very dense, irregular reticulation of oxea. The cortical skeleton is absent
beneath the grooves which separate the surface nodules. Thus there is a separate
section of the cortical skeleton for each nodule or tubercle, thinning out as it
approaches the grooves in such a manuer as to become strongly convex on the inner
aspect.

Spicules.—(1.) Smooth oxea (Plate IX., fig. 5. «); long and rather slender, slightlv
curved or bent, variously and often nregularly ended, sometimes stvlote (Plate IX.,
tig. 5, b). Size variable, say about 074 millim. by 0:012 millim.  Abundant in the
main skeleton and occasionally met with i the surtace brushes.

(2.) Spined oxea (Plate IX., fig. 3, ¢); usually slightly and symmetrically curved
(or angulated) in the middle ; tapering fairly gradually to a sharp point at each end;
provided with numerous very minute, sharp spines, most abundantly developed
towards the two ends; size about 0:38 millim. by 0008 millim.  Characteristic of the
cortical skeleton, but also conunon in the interior of the sponge.

(3.) Trichodragmata (Plate 1X,, fig. 5, d); oblong bundles of extremely slender
rhaphides, which do not usually become dissociated even on boiling with nitric acid.
Nize usually about 0°016 millim. by 0004 nmullim. : occastonally much longer.

Stained sections show that the ectosome (between the spicules) is chiefly collenchy-
matous, sometimes with a tendency to become tihrous near the surface. In hoth

petosome and choanosome are an immense number of minute granules of a pale
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vellowish colour, aggregated in rounded masses of very varying size. These may be
symbiotic algze.
R.N. 213, 217 (both from deep water outside pearl banks, Gulf of Manaar) ; 247.

Faonrny: DESMACIDONTD K.

Sigmatomonaxonellida in which some of the microscleres are chele (except when
these have been lost by degeneration).

The presence of microseleres in the form of chelae constitutes a natural character by
which the Desmacidonidee are, as a rule, easily distinguished from all other sponges.
Unfortunately, however, the chelee are very apt to disappear by degeneration,
especially i the sub-families Eectyonine and Phleeodictyinze, and we have then to
for

eguidance m classitication.  That the chela, one of the most remarkable forms of

depend upon other characters—such as the presence of spined echinating styli

microsclere known to us, has originated by moditication of the sigma, there can, I
think, be little doubt. Tn the Report on the ““ Challenger” Monaxonida™ we showed
that in ontogeny the chela arises from a sigmoid form (Esperella mammiforiis) and
that sigmata and chelee must therefore be grouped i the same category. Nor are
mtermediate forms of adult spicules unknown to us, such as the enrious “bipocilli” of
the genus Tophon, especially those of JTophon chelifer. RibLEy and DENDY (1), and,
most notable of all, the hidentate sigmata of Torsext's Gellius bidens (64).

We are. therefore, justified in regarding the Desmacidonidee as derived from the
Haploscleridee by modification of the sigmoid microscleres mto chelee, thongh why this
modification should have taken place is very hard to understand. It 1s extremely
difficult to see how the very peculiar and highly specialized chelate form of mierosclere
can be of any special advantage to its possessor, and we have here one of those
numerous cases i which, so far as we can see at present, the thmn'y of natural
selection signally fails to account for the facts.

I have already pointed out that the sub-family Phlecodictyine must be transferred
to the Desmacidonide on account of the presence of chelate microscleres in the
venus Histoderima, certain species of which are obviously very closely related to
Plilceodictyon and Oceanapia.  For the purposes of this Report the three sub-families
Esperellinze, Phleeodictvine and Eetyonine will be suflicient.  Torsext’s sub-family
Dendoricinge appears to me to he an unnatural group which cannot he maintained, the
differentiation of the ectosomal megascleres being far too general and widespread a
character to he utilised as distinguishing the sub-tamily, whose members fall very
naturally in one or other of the remaining sub-families. The sub-family Bubarinee,
proposed by the same author, has, T am ¢lad to see, been agam abandoned by him in
his latest work (62).

* Page xx.
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SUB-FaMILY : KSPERELLIN.E.

Desmacidonidae without echinating spicules, and without fistular outgrowths of the
sponge body.

Esperella, VOSMAER.

Esperellinee of various external form, nsually massive, lobose or ramose. Skeleton
usually fibrous, often with much spongin.  Megascleres monactinal, stylote or
tylostylote. Characteristic microscleres palmate anisochelwe, to which may he
added smooth sigmata, toxa, trichodragmata and small 1sochela™ m various
combinations.

Esperella parishii (BowtrpaNk ?), RIDLEY.

[ For synonymy and literature ride RIpLEY and DENDY (1), p. 65.]

There is one small, thinly encrusting specimen of this spouge in the collection,
growing on a calecareous nodule in association with Paresperella serratohamata and
Hymedesmia stellivarians.  The specimen agrees very closely in spiculation with the
deseription given by RipLEY (16), except that the megascleres are a little larger and
the trichodragmata contain many more spicules.

The species has been hitherto recorded from the Straits of Malacca (BOWERBANK) ;
Port Darwin, Australia (RipLEY), and the Philippine Islands (© Challenger”). Re-
examination of the “ Challenger” specimen, however, has convinced me that it does
not belong to the same species as those deseribed by Riprey from Australia and
tound by Professor HErRDMAN in Ceylon waters, as it possesses toxa. It must be
remembered that BowERrBANK (49) originally deseribed toxa as torming part of’ the
spiculation, but RipLEy regarded these as foreign elements. It is probable that we
have Lere a confusion between two species.

It appears not improbable that the « thin fragment” recorded by Carrer (4) from
the Gulf of Manaar, under the name Lsperia tunicata, Spr., may be specitically
identical with our specimen.

R.N. 2204 (deep water off Galle and onwards up West Coast ot Ceylon).

Esperella plumosa (CARTER).
1832, Esperia plumosa, CARTER (33); 1386, Esperia plumosa, CArTER (20).

Sponge irregularly trondose or digitate ; clathrous. Surtace irregularly cactiform
or connlose, covered by a very well-developed, stellately reticulate dermal membrane.
Vents not seen ; pores scattered in the meshes of the dermal reticulation. Texture
(in spirit) coarsely tibrous, compressible, rvesilient, fragile. Colowr grey. The largest
tragment measures about 62 millims. in height by 41 millims. in greatest breadth.

The main skeleton i1s an irregular reticulation of coarse, stout, multispicular fihre
without visible spongin; the main fibres running lengthwise and branching and

* Possibly young forms of the anisochel:.
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anastomosing with one another.  The fibres are not very sharply defined and
numerous negaseleres oceur seattered between them. The dermal skeleton 1s a very
well-developed. triangnlar-meshed, stellate reticulation of stout, mmltispienlar fibre
(about 0:05 milhm. i1 diameter).

Spicules.—(1.) Stvli; fairly stout, often slightly erooked, with fairly well-developed
oval heads and shghtly constricted necks ; sharply and rather abruptly pointed at the
apex : size about 03 millim. by 0:009 nullim.

(2.) Broad palmate anisochele, very similur to those of Esperella simonis % about
0°048 millim. long ; frequently in rosettes.

(3.) Minute palmate isochelse ; mumerous, about 0°012 mitlini. long.

(4.) Large, stout sigmata, C-shaped and contort, with abruptly recurved and very
sharply pomted ends: size about 008 millim. from bend to bend by 0006 millim.
thick in the middle.

(5.) Slender toxa with gently rounded curves; up to about 0°08 millim. long by
0:002 millim. thick mn the middle : often in sheaves (toxodragmata) when young.

I have been able to satisfy myself by personal examination of Mr. CARTER’S type
preparation of his Esperia plumosa (now in my possession) of the specific identity of
the Cevlon form with the sponge recorded Ly CarTER from Mauritius, and subse-
quently from the Mergni Archipelago also. As Mr. Carrer’s deseriptions are very
seanty, I have thought it desirable to give the above details concerning what is
evidently a widely distiibuted and characteristic species in the Indian Ocean,
distinguished by an exceptionally varied and beautiful spiculation.

R.NU 298, 328, 361 (three fragments amongst a large number: all from Ceylon
seas).

Esperella crassissima, n. sp.—Plate X1, tig. 6.

The single specimen is rounded, cushion-shaped, attached by the base to a mass of
calcareous débris.  The upper surface is strongly convex and bears a single large
prominent vent about 3 millims. in diameter.  Surface with a more or less strongly
marked retienlate appearance, due to the coarse sub-dermal network of very stout
spicular fibre, the oval meshes of which we normally covered over by a thiu pove-
bearing membrane, now mostly rubbed off.  Pores scattered in the meshes of the
dermal skeleton.  Textuwre (in spirit) rather hard but slightly compressible and
resilient ; coarsely fibrous.  Colour pale grev.  Maximum diameter of specimen about
24 millims,

The main skeleton is a very well-developed reticulation of very stout, compact
spienlar fibre up to about 0°33 millinn. in diameter, composed of very nmerous closely
packed spicules and without visible spongin.  The meshes of this reticulation vary
greatly in size and shape; perhaps 13 millims. would be a tair average duameter.
Lmmediately beneath the swrtuce the main skeleton passes into the more compact

* Iide (1), Plate XV., fig. 16,
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sub-dermal reticulation, with rounded meshes averaging about 05 millim. in diameter,
separated by fibres of about the same diameter (morve or less).  Over this lies a true
dermal reticulation composed mostly of loosely scattered spicules (sometimes aggre-
anted in slender fibres) lying tangentially in the pore-hearing dermal membrane,

Spiciles.—(1.) Tylostyli (Plate X1, fig. 6, @) ; slightly ewrved, rather stont: with
well developed oval heads narrower than the middle of the shaft, from which thewy
ave separated by a well marked coustriction; gradually or vather abruptly shavp
pointed at the apex.  Size abont 0°49 millim. by 0:016 millim.

(2.) Large palmate anisochele of the ordinary form (Plate XI., fig. G, b, ¢),
measuring about 006 millim. by 0:024 millim. Very mmmerons, mostly in groups
which look like disorganised rosettes ; found ehiefly just beneath the surfice. In the
dermal membrane numerous sniall palmate 1sochele occur scattered singlyv @ these are
about 0-012 millim. long and are probably voung forms.

(3.) Sigmata (Plate XL, fig. 6, ): slender, C-shaped and eontort, up to about
0:036 nullim. long ; numerous.

(4.) Trichodragmata (Plate XL, fig. 6, e); short, compact ; about 0°02 millim. by
0:006 millm.  Very abundant.

This species is very closely related to Esperella fusea, RipLey and Dexoy (1),
abtained by the « Challenger” off Bahia; it differs, however, in the more strongly
developed main skeleton and consequently greater hardness of texture, and in the
sharply pointed character of the tylostvles: possibly also in colour,

R.N. 240 (Ceylon seas).

Esperella tenuispicnlata. n. sp.

Sponge nregularly massive. with a tendency to grow ount into rounded lobes or
short, thick branches. Surface very uneven, covered over by a soft dermal membrane,
Vents few, small, scattered.  Pores seattered (perhaps in irvegular groups) in the
dermal membrane.  Texture (in spirit) soft and spongy, but intensely gritty from the
presence of an immense quantity of coarse sand, chiefly in the interior of the sponge.
Colomr varying from grey to rown.  The largest specimen is abont 63 millis. long
by 36 nmillims. n greatest breadth.

The skeleton is to a large extent replaced by the abundant sand-grains, which may
be held together in very irregular bands hy spongin cement. Between and in
association with these we have loose, wispy bands of styli running towards the
surface, or simply scattered styli. There is no dermal skeleton.

Spicules.—(1.) Tylostyli, very much reduced ; straight, slender; with distinet oval
heads, constricted mnecks and fairly gradually sharp-pointed apices; size about
0-21 millin. by 0004 millim., but often more slender.

(2.) Small palmate anisochelie, about 0-02 millim. long ; rather scarce but constant.

(3.) Slender sigmata, C-shaped and contort, about 0:036 millim. from hend to hend ;
sometimes very abundant,

-
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In its intensely arenaceous habit and the consequent reduction of the proper skeleton,
this species resembles Fsperella arenicola, RipLEY and Dexpy (1), and I, crassa,
Dexpy (10), hoth from Bass Straits. It differs from the former, however, in the
absence of trichodragmata, and from the latter in the presence of sigmata.

R.N. 293; 305; 334; 344 (Ceylon seas).

Paresperella, n. gen.

Encrusting or massive Esperellinae, with megascleres in the form of tylostyli ov styli;
with microscleres in the form of palmate anisochelte and serrated sigmata, to
which others (such as toxa) may be added.

The existence of several esperelline species with serrated sigmata justifies the
erection of a new genus, of which the type will be CARTER'S Esperia serratohamata,
I am not aware that this very extraordinary form of spicule has hitherto heen met
with in any other genus.

There are probably at least three species of the genus Paresperelle in the
neighbourhood of Ceylon, for in an indeterminable sponge encrusting a calcareous
nodule from “Deep water off Galle and onwards ” T have found (as a foreign body)
a huge serrated sigma (Plate XI., fig. 3) like those of Paresperella serratohamatea, but
far too large to be referred to that species. It measures 0:3936 millim. from bend to
bend and 00146 millim. thick in the middle of the shaft, while, according to
Mr. CARTER'S measurements, the corvesponding spicule i P. serratohamata, though
large, measures only 0°1 millim. by 00052 millim.  Curiously enough, . serratohamata
was also first known from a single spicule.

LinpGREN (86) has described, under the name Esperelle inacrosigma, a species of
Paresperella in which the serrated sigmata attain still more enormous dimensions,
measuring 0°48 millim. in length by 0:024 millim. i diameter.  This species comes
from the straits of Korea, and it is quite likely that it occurs also in Ceylon waters
and may be represented by the single spicule above described.

The genus is, of course, very closely related to FEsperella, from which it has
evidently been derived.

Paresperella serratohamata (CarTER) —Plate XI., fig. 2.
1880, Esperia serratohamata, CARTER (4).

A minute specimen of this remarkable sponge oeccurs on a calcareous nodule in
association with Hymedesmice stellivarians and Esperelle parishii.  The spiculation
agrees very well with Mr. CArTER’s deseription, but the apices of the tylostyles are
uniformly mucronate (Plate XI., fig. 2, @). This character is not mentioned in
Mr. Carrer’s deseription, and the figure which he gives of the tylostvle is on too
small a scale to afford satistactory evidence.

Laype (85) records this species from Vancouver, but I am doubttul, from the
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measurements which he gives of the spicules, whether his identification is correct ;
we have probably here yet another species of the genus,
R.N. 220¢ (deep water oft Galle and onwards up the West Cloast of Ceylon).

Paresperella bidentata, n. sp.—Plate XI., fig. 1.

Sponge intensely arenaceous, the single specimen consisting of a fiiable mass of
coarse vellow sand, hield together and permeated by the soft sponge-tissues. Somewhat
cavernous internally.  Surface uneven, with a sott dermal membrane visible in places.
The single specimen is an nregular massive fragment about 25 millims. i maximum
diameter.

The main skeleton of the sponge, between the closely aggrégated sand-grains,
consists of slender megascleres, mostly loosely scattered, but occasionally collected in
tairly stont multispicular fibres. In the dermal membrane there is a distinet but
very loose and wide-meshed reticulation of slender spicular fibre, three or four spicules
wide, supported here and there on very loose sub-dermal brushes belonging to the
main skeleton.

Spicules.——(1.) Tylostyli (Plate X1, fig. 1, «); long, slender, straight or nearly so,
with oval heads, about equal i1 diameter to the middle of the shaft, and shghtly
constricted necks ; typically with the apex slightly enlarged, truncated, and provided
with two (sometimes three 7) minute conical teeth placed side by side on the truncated
end (with their long axes parallel with the long axis of the spicule). The enlarge-
ment from which these teeth project contains a diverticulum of the central canal of
the spicule.  These spicules are best developed in the dermal membrane (and in the
lining membrane of the large canals ?). In the dermal membrane they form the
reticulation of spicular fibre mentioned above, and measure about 027 millim. by
0:0053 millim.  In the deeper parts ot the sponge, between the sand-grams, they are
more slender and their apices sometimes appear to end in simple, long-drawn-out
points.

(2.) Palmate anisocheke (Plate XI., fig. 1, ¢, d), about 0028 millim. long ; mostly
in rosettes near the surface, very abundant and similar to those of” P. serratohamata,

(3.) Sigmata (Plate XI., fig. 1, D, ) ; long and slender, usually contort, with sharply
meurved apices and (? always) with more or less distinct teeth on the outer side of
each bend, similar to those on the sigmata of P. serratohanuita, Imt much less strongly
developed.  Size about 0:052 millim. from bend to bend by 0°002 millin. thick in the
middle.

This species difters from P. serratohamata in the presence of two teeth, instead of
one, at the apex of the tylostyle ; in the much more slender and less distinetly toothed
or serrate character of the sigmata, and in the absence of toxa; as well as in the
arenaceous habit, which has doubtless caused considerable reduction i the proper
skeleton. T know of no other case where one can trace such a close and evident
relationship between an arenaceous sponge with reduced skeleton and a non-arenaceous

Y 2
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congener. The bidentate character of the apex ot the tylostyle is very remarkable,
especially in comparison with the mucronate character of the corresponding spicule in
P. serratolamata.

R.N. 263 (Gulf ot Manaar).

Iotrochota, RinLEY.

Esperelline of massive, ramose, or flabellate form, and usually ot dark purple or browu
colour. Skeleton veticulate. Megaseleres styli, to which diactinal forms may
be added, especially in the more superficial parts of the sponge. Typical miero-
scleres birotulate (apparently modified isochel:e).

In previous papers I have used the term “ Amphiaster " for the birotulate spicules
of this and certain other genera of Esperellince. There can, however, be little doubt
that these microscleres are modified isochelze, and do not helong to the astrose series
at all.  They are connected with the more typical isochele by the peculiar isochele
ot the genera Chondrocladia and Axoniderma, and may conveniently be termed
* birotulate 1sochelee.”

Totrochota purpurea (BowERBANK), RIDLEY.
1875, Halichondria purpurea, BOWERBANK (49) ; 1884, Iotrochota purpurea, RivLey (16).

The Ceylon variety of this species is characterized by its dark brown instead of
purple colour in spirit.* It is also easily distinguished from fotrochota baculifera by
this character as well as by the replacement of the tylote megascleres by slender styli,
commonly arranged in radiating tufts at the surface.

The specimens are tor the most part uregularly cylindrical in shape, may be much
hranched : and the surface is covered irregularly with small, sharp conuli.  The stvh
of the main skeleton are usually sharp-pointed and very variable in size.  The
birotulate isochele are numerons and about 0°02 millim. long.  Not intrequently, the
straight, slender styli in the radiating tufts at the surface of the sponge exhibit an
inflation not tar from the middle of the shaft, causing them to resemble a pipette.
The fibres of the main skeleton reticulation are stout and contain much spongin as
well as very many spicules.

The original type of the species was described hy Bowrrbang from the Straits of
Malacea.  Ripney vecorded it from Torres Straits, Albany Island, Port Molle, and
the Amirante Group. The West Indian Jotrochota birotulate (HiceiN) (53) and the
Southern Australian lotrochota coceinea (CARTER)T are very possibly identical with
this species, or ouly varietally distinct.

R.N. 258; 297 309; 343; 354: 366 (Stat. V., oft Chilaw, 10 fathoms, and
elsewhere in Ceylon seas.  Some are mere fragments).

* Tt should, however, he noted, that a portion of the collection was preserved in formalin and trans-

ferved to spirit afterwards. T do not know which specimens were treated in this way, nor do I know
what effect such treatment may have had upon the colour, i 17ule DENDY (10).
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Iotrochota baculifera, RivLey.
1884, Totrochota baculifera, Ribrxy (16) ; 1887, Iotrochota baculifera, RibiLuy, var. flabel-
lata, DExDY (2).

There are i the collection a number of dark purple-colonred specimens, mostly
small or mere fragments, which I identify with this species. The Habellate habit,
characterizing my variety flabellata, is not recognisable in most of them, and it seems
hardly worth while to retain a special vartetal name for the Ceylon form. In a
boiled-out preparation of R.N. 164 T find the styli frequently much stouter than the
measurements which 1 gave from Mr. THURSTONS spectmens, often measuring about
02 milim. by 0°012 millim., but very variable in diameter, while the tylota measure
about 0246 millim. by 0°007 millim., and the birotulate isochele about 0-02 millim,
long. Tt will be seen that these measurements agree very closely with those given hy
Rivrey for the type specimen from Port Darwin.

TikLe (39) has recorded the species also tfrom Celebes.

RUNL A7 (Gulf of Manaar); 164; 3175 322; 331 (all from Ceylon seas).

SUR-FAMILY : PHIAEODICTYINLE.

Desmacidonidie in which the sponge body is provided with fistular outgrowths, and,
usually at any rate, with a spicular rind or cortex.
In this sub-family I include the geunerva Phlcodictyon, Oceanupiu, Iistoderina,
Sideroderma and dmphiastrella, whieh appear to me to form a very natural group.
The witeroscleres are usually more or less completely suppressed.

Phleodictyon, (‘ARTER.

Phlceodietyine with oxeote or strongylote megascleres and no microscleres at all.

LuNpeeck (88) has shown pretty conelusively that Carrer’s name * Phlcodictyon”™
must be revived for this genus, the type species of ** Rhizochalina,” described by
ScaMIDT, being true Chalininze.

Phleodictyon fistulosum (BowrrbBANK).

1873, Desmacidon fistulosa, BowrnrbaNK (22); 1830, Desmacidon Jeffreysii, Canrrrn (4) :
1884, Rhizochalina fistulosa, Riviey (16); 1588, Rhizochalina fistulosa, RivLey and
DexDY (1); 1897, Oceanapia fistulosa, Tovrsexnt (83); 1904, Phleodictyon fistulosum,
TOPSENT (62).

Mr. Carter recorded this species from the Gulf of Manaar under the name
Desmacidon Jeffreysii. 1t difters, however, from the British Oceanapia jeffreysi, as
Mr. Canrrer himself pointed out, in the absence of sigmata. In this respect it agrees
with the Australian Phlwodictyon fistulosmin, with which T have no hesitation in
identifying it.

In a footnote to the account of this species in the Report on the « Challenger”
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Monaxonida. Mr. Riprey and I suggested that Rhizochaling and Oceanapia should
be united in one genus, and in a subsequent paper (10) 1 have carried out this
suggestion.  Our reason for this proposal was that at one of the * Challenger ™ stations
(188, off New Guinea) specimens with and without sigmata appear to ocenr together,
and ave so closely similar In external appearance that they canmot be distingnished
otherwise than microscopically. It seems equally reasonable, however, to suppose
that the two genera actually oceur together in this locality, or that there has been
some confusion in the sorting ont of the specimens.  We can hardly suppose that the
sanie specles sometimes occurs with, and sometimes without, sigmata. 1 therefore
propose to return to the arrangement originally adopted in the * Challenger ” Report,
substituting, for the reason above given, the name ** Phiccodictyon” for © Rlnzochaling.”

Neither Mr. Carrer nor 1 have been able to find sigmata in the Ceylon specimens,
though I have myself examined about half-a-dozen microscopically.

One of Professor HERDMAN'S specimens has the body, which varies much m shape
and is often very irregular, up to 48 millims. in maximum diameter.  As pointed out
by Mr. Carrer, the fistular processes are long and may be ramified. They sometimes
appear to be naturally elosed at the extremity (except, perhaps, for small pores), aud
sometimes open.  In nearly all cases they have heen broken oft short.

R.N. 81, 90, 237 (all from deep water off Galle and onwards up West Coust ot
Ceylon); 260; 363 (fistule only, Stat. I, hauls 1-4, Jauuary 31, 1902, Colombo to
Negombo, 12 to 20 fathoms). Also other unuumbered specimens and loose fistulz.

Histoderma, ('ARTER.

Phlceodictyine with usually diactinal megascleres and microscleres in the form of
isochel:e, to whieh others may be added.

An examination of Mr. CARTER'S own preparations of his Phlaodictyon sing-
porense (54) has revealed the presence of small palmate isochelie. T therefore propose
to place this species, together with a closely related Ceylonese form, in the genus
Iistoderma.

The presence of isochele in this genus is of great interest and necessitates the
inclusion of the Phleceodictyine: amongst the Desmacidonidee, the two species referred
to forming an important counecting link between Phlaodictyon and Oceancapics on
the one hand and Desmacidon on the other.

Histoderma vesiculatum, n. sp.—Plate XI., figs. 8, 9.

This remarkable sponge is represented i the collection by two fragments of about
equal size and closely similar appearance.  Iach consists of an elongated ceylindrical
body inflated at irvegular intervals to form oval vesieles.  Tu one speciinen there are
two distinet vesieles connected by a short eylindrical piece, and from the larger of the
two, which is hroken across at the end, another short eylindneal piece 1s given oft as
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a branch.  The slender eylindrieal portions, and the vesicles too, are now more or less
hollow, but they contain the remains of the coarse skeleton network and a eertain
amount of decomposed soft tissue.  Thus, in the present eondition of the specinens,
the onter wall of the sponge forms a thin hut firm shell enclosing a wide cavity in
which lie the remains of the choanosome. How far the sponge was hollow in life
cannot now be ascertained. The eolowr (in spirit) is dark brown thronghout, with
a slight purplish tinge on the surface. The surface is smooth, but has a very
characteristie tessellated appearance, cansed hy the very stout sub-dermal reticulation
of spicular fibre showing through the thin dermal layer. Kach speeimen has a total
length of about 27 millims. The lugest vesicle measures about 11 millims. hy
9 millims., and the slender eylindrical portions are about + millims. in diameter
(sometimes rather less).

The main skeleton forms a very wide-meshed reticulation of very stout spieular
fibre, oceupying the interior of the sponge ; the meshes heing very nregular m shape
and size. The diameter of the fibre, whieh appears to he composed entirely of very
closely packed megascleres, is about 0-165 nillim.  There is a sub-dermal retienlation
of similar fibre with roundedly polygonal meshes, the meshes being about 1 millim. in
diameter. This supports the dermal skeleton (Plate XI., fig. 8), whieh is very well
developed and extremely heautiful, consisting of a single layer of strongyla of various
lengths lying tangentially side by side as elosely packed together as possible, with a
few much larger oxea, or sometimes styli, mtermingled with them.

Spicules.—(1.) Oxea (Plate XL, fig. 8, 0, 0, 0); rather long and only moderately
stout ; slightly eurved, usnally sharply but sometimes rather abruptly pomted at each
end ; size about 0°3 millim. hy 0°009 millini., but variable. ~ Abundant in the fibres of
the skeleton and seattered in the soft tissnes between, wliere numerous very slender,
hair-like forms, possibly young, also oecur.

(2.) Strongyla (Plate X1, fig. 8, 5, 5); evlindrieal, more or less enrved, and evenly
rounded off at eaeh end ; size extremely variable, from 0°04 millim. by 0°005 millim,
to 0°1 millim. by 0:007 millim., or perhaps more.  Characteristie of the dermal skeleton,
hut also found in the spicular fibres and soft tissues of the choanosome.

(3.) Palmate isochele (Plate XL, fig. 9), about 0°016 millim. long ; very similar to
those of Desinacidon conulosa, as figured in the Report on the “Challenger ”
Monaxonida ; numerous.

(4.) I have also seen one *hirotulate” of about the same length as the ordinary
isochelze ; with very slender and apparently straight shaft and short wmbrella-like
ends with minutely dentate margins.  Whether or not this forms a constant element
in the spienlation I am not prepared to say, but its presenee s very interesting in
view of the normal ocenrrenee of sueh spicules in the genus dmphiastrella.

This species differs from Histoderma singaporense (CArTER) ehiefly i external
form, but also in the more slender charaeter of the oxea.

LixpareN, however, has deseribed (86), under the name Rhizochalin singeaporensis
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(Carrer), a sponge from the China Sen, in wlieh he also discovered isochele.  This
specimen seems to resemble the Ceylon form very closely, and it is possible that
future investigations may show them all to be specifically identieal.

R.N. 212 (deep water outside pearl hanks, Gulf of Manaar).

Svp-rFaMiLY : ECOTYONTN .

Desmacidonidie in which some of the megascleres take the form of spined styli.
originally developed as echinating spicules of the skeleton fibve or projecting at
right angles from the substratum.

The members of this sub-family are usually easily recogmsed by their spined styvh,
but, as in the case of perhaps every type of spienle, the spined stvli may be lost
again by degeneration.  Such degeneration has obviously taken place in the genus
Reaspeailic, which, until recently, has heen confounded with the Axinellidee.  As a
rule, microseleres are present m the form of 1sochelie (to which toxa are frequently
added). but these also may be lost.

Myxilla, ScHMIDT.

Ectyvonima, usually of massive, irregular form, in which the megascleres are spined
stvli, which may or may not be echinating, and variously ended diactinal forms
which typically belong to the dermal skeleton. The typical microscleres are
tridentate isochelie, to which other forms may be added.

This genus In a certain sense occupies, as pointed out by Mr. RipLev and myself
in the Report on the ** Challenger” Monaxonida, a position intermediate between the
sub-tamilies Esperelline and Ectyoninee, including both species with definite echinating
spicules and species in which such spicules cannot be distinguished from those of the
ordinary skeleton reticulation. It appears probable, from their form, that the spined
styli originated in the first instance as echinating spicules, ¢.c., spicules in which the
agrowth of one end (the hase) hecame arrvested by pressure against a firm substratum,
while the apex projected freely into the smrrounding soft tissues and thus formed an
internal defence against the attacks of parasites. In some species these echinating
spicules appear to have passed into the main skeleton and form a reticulation with
one another.* Tt appears desirable, therefore, to regard the presence of spined styli (or
tvlostyli) as constituting the leading feature of the Eetyonine, without insisting too
strongly upon their actual arrangement,

In the genus Mywdla itself it is sometimes impossible, owing to the nregular
character of the skeleton retienlation, to distingiish sharply between echinating and
non-echinating styli. and, as I have pointed out before (10), T cannot, theretore, agree
with Topsext (62, &e.) and Haxtrscn (46) in retaining Grav's genus Dendorya tor
species in which no special echinating spicules ave recognisable.

* Compave Rhalderewio iudica and its velationship to the thin encrusting forms of the same gems. See

also helow, under Wyeilla tenuissima.
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This nnportant genus is represented in the present collection by only two species,
but both of these are of exceptional interest owing to their unusual habit, the one
being a typieal sand-sponge and the other a very thinly encrusting form.

-

Myzxilla arenaria, n. sp.

Sponge massive, irregular ; intensely and coarsely sandy, with a distinet translucent
dermal membrane visible in places. Pores and vents (?). Greatest diameter of
type (R.N. 263) 30 millims.  Colour (in spirit) light brown (the colour of the sand)
or grey ; texture very friable.

Main skeleton composed almost entirely of sand, with slender strongyla scattered
between the sand-grains and also collected in loose, wispy fibres; and with small
spined tylostyli or stvli very sparsely echinating the sand-grains. Dermal skeleton
composed of slender strongyla scattered irregularly in the dermal membrane.

Spicules.—(1.) Strongyla, perhaps sometimes faintly tylote; straight, slender,
smooth ; measuring about 0146 millim. by 0002 millim.

(2.) Spined tylostyli or styli; straight ; gradually and very sharply pointed at the
apex ; rather sparsely and irregularly spined, chiefly at and near the base, which 1s
generally distinetly tylote. Size variable, say about 0:056 millun. by 0:004 millim.
(near the head, including spines).

(3.) Tridentate isochele, with small teeth and fairly stout, strongly curved shaft ;
length about 0014 millim. ; not very abundant.

(4.) Slender sigmata ; C-shaped and contort ; measuring about 0:032 millim. from
bend to bend, but rather variable in size.

As usual in sand-sponges, the proper skeleton is reduced in accordance with the
arenaceous habit. In external appearance the sponge closely resembles Paresperella
bidentata, and might easily be mistaken for that species.

R.N. 263 (Gulf of Manaar); 266 (pear] banks oft Aripu).

Myxilla tenuissima, n. sp.—Plate XI., fig. 5.

Sponge extremely thin, encrusting. The single specimen forms a small crust of a
pale yellowish colour growing on a mass of calcareous worm-tubes in association with
Discodermia emarginata.  Vents and pores not seen.

The skeleton consists partly of slender tylota, scattered irregularly and i loose
wisps, and partly of spined tylostyles projecting vertically from the substratum,
upon which their bases rest while their apices point outwards.

Spicules :—(1.) Tylota (Plate XI., fig. 5, «); smooth, slender, straight or nearly
so, with rather feebly developed oval heads and commonly with the shaft slightly
inflated (tylote) in many places at irregular intervals. Size about 0°148 millim. by
0002 millim.

(2.) Spined tylostyli (Plate XL, fig. 5, b); quite straight and abundantly spined all
over; with spherical head not much wider than the shatt, which tapers gradually

Z
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from the head to a fine, sharp apex. Spines rather small, conical and sharp pointed ;
on the head rather longer than elsewhere and arranged in a radiating manner, so
that the head, when viewed end on, resembles a spheraster. Size variable, up to
about 0°08 millim. in length by 0008 millim. m thickness where the shaft joins the
head (exclusive of spines). These spicules are very numerous and, though quite
separate from one another, are placed pretty close together.

(3.) Stout tridentate isochelee (Plate X1, fig. 5, ¢, d) of the usual Myxilla tyvpe,
with rather strongly eurved shatt ; length about 0°032 millim. ; very numerous.

This is a Myxille with the encrusting habit of a Hymedesmia, and with corre-
spondingly arranged skeleton. In spiculation it closely resembles Torsent's Dendory.e
certa (48), but differs in skeleton arrangement, the spined styli forming a network in
the latter species. In fact, Myxilla tenuissima bears much the same relationship to
Myxilla (Dendoryx) certa that Rhabderemia pusilla does to Rhabderemia indica.

R.N. 2344 (on same mass as RUN. 234, ¢« deep water off Galle and onwards”).

Clathria, SCHMIDT.

Ectyoninie of various habit, frequently clathrous; skeleton a reticulation of fibre,
usually with much spongin, containing smooth styli and echinated by spined

styli.  Typical microscleres small palmate isochelie, to which toxa are frequently
added.

I have already (10) indicated the necessity for abandoning the genus Rhaphi-
dophlus of EnLers, wlhich differs from Clathiia only in the possession of a dermal crust
of radially disposed styli. The degree of development of this crust varies to such
an extent, however, that 1t 1s quite impossible to base a generic distinetion on this
character alone.

Clathria frondifera (BoOWEBRBANK).
1875, Halichondria frondifera, BowrnrpANk (49); 1884, Clathria frondifera, RipLry (16);
1889, Clathria corallitincta, DENDY (3).

I do not think it is possible to keep the Ceylonese form, described by me under the
uame Clathria covallitincta, separate from the common Australian and Indian Ocean
species, originally deseribed by BowerBaxk from the Straits of Malacca and Gaspar
Straits under the name Halichiondria frondifera and subsequently re-investigated by
RibLey.

The external form of the sponge is very characteristic, and one of Professor
Herpyans specimens (R.N. 44) bears a remarkably close resemblance to a specimen
from the Mascarene group figured by Riprey (loc. cif., Plate liii., fig. j). The
spiculation, however, seems to be somewhat variable, and T must add to the
deseription which I gave of Mr. THURsTON’s specimens the following particulars
concerning those in the present collection.
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The palmate isochele may be abundant. Smooth, slender toxa of very various
length arc also met with. These are best developed in R.N. 85 and 281, wherc
they attain a length of about 0184 millim., being almost straight from end to end
except for a small bow in the middle. The stout styli of the main skeleton vary
greatly in thickness. The slender styli or tylostyli may form a fairly distinet dermal
skeleton, in which they are either hvegularly scattered or arranged in more or less
definite radiating brushes. The bases of these spicules are sometimes minutely
spined (R.N. 169).

One of the specimens (R.N. 97) is attached to a pearl oyster (Margaritifera
vulgars).

R.N. 44, 97, 268 (all Gulf of Manaar); 85, 169, 281 (all deep water off Galle and
onwards up West Coast of Ceylon).

Clathria indica, DENDY.

This common species (DENDY, 3) 1s represented in the collection by four specimens.
R.N. 27, 106 (both from Gulf of Manaar, Stat. IX,, &e.); 166 ; 291 (Ceylon seas).

Clathria spiculosa (DENDY).
1889, Rhaphidophlus spiculosus, DENDY (3).
There is one small specimen of this sponge which makes a close approach to the

original types both in external form and spiculation.
R.N. 335 (Ceylon seas).

Clathria spiculosa, var. ramosa, nov.

This variety agrees closely with the types of the species in skeleton arrangement
and spiculation, but differs conspicuously in its elongated, slender, sub-cylindrical,
irregularly  branching external form. Tt thus makes a very close approach to
RIDLEY's Echinonema gracdis from the Mascarene Islands (16), but the megasclercs
in the Mascarene species are much stouter.

R.N. 168; 308; 310; 833; 368 (deep water outside pear]l banks, Gulf of Manaar).

Clathria spiculosa, var. tessellata, nov.—Plate VIIL, fig. 2.

This variety again differs from the types of the species only i external features,
which are, however, very characteristic. The sponge consists of more or less erect,
thick, nregular lamellee, with the margin rising up here and there into short,
digitiform processes. The vents are minute and few, marginal or on the ends of the
processes. The most striking character of the variety, however, is the tessellated
appearance of the surface, dne to the presence of a close, polygonal-meshed reticulation
of (presumably) pore-bearing grooves; the meshes of the reticulation are about
1 millim. to 1°5 millims. in diameter. The general appearance of the sponge is well
shown in the figure. One specimen (R.N. 924) measures about 70 millims. in greatest

o
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breadth and the same in height. The colour (in spirit) is dark grey, and the texture
characteristically firm and fleshy, and very tough.
R.N. 92; 924 (Gulf of Manaar).

Raspailia, N ARDO.

Ectyoninze of elongated, slender, branching habit.  Skeleton composed of a dense
central axis of spicular fibre containing much spongin, from which bundles or
tufts of spicules radiate to the surface. Smooth monactinal (sometimes diactinal)
megascleres are present, and also (normally) spined echinating styli. No micro-
scleres.

As already indicated, the members of this genus Dhear a strong superficial
resemblance to Axinellidie, but it is evident from the presence of the spined
echinating styli (thongh these may be vestigial) that they ave really highly modified
Ectyonin.

Raspailia thurstoni, DENDY.

There is one specimen of this sponge (DENDY, 2, 1887) in the collection.
R.N. 39 (Stat. LX., outside Muttuvaratu Paar, 30 fathoms)

Raspailia fruticosa, DENDY, var. tenuiramoesa, nov.—Plate VIIL., fig. 5.

1887, Raspailia fruticosa, DENDY (2).

There are in the collection two specimens, one dry and one in spirit, which ditfer
from the type of the species only in the mmeh more slender and mmech shorter
branches, and in the greater density of the skeleton, which is less distinetly reticulate.
The branches are usually only from 2 millims. to 3 millims. in diameter, and very
numerous, so that the whole sponge is even more fruticose than the type. The
largest specimen (dry) is about 55 millims. in total height and 78 millims. in greatest
breadth ; it is represented in Plate VIIL, fig. 5.

R.N. 100 (dry, Gulf of Manaar); 173.

Raspailia hornelli, n. sp.—Plate X1, fig. 7.

The single specimen is erect, arborescent, branching in one plane. The branching
at first sight appears to be dichotomous, but in reality the two branches present are
both given oft from the same side of a main axis whieh in no way differs from them in
appearance, except that the part below the first branch, which we may consider as
representing the stalk, is more rounded in transverse section aud slightly expanded
helow at the attachment, while the branches themselves are slightly flattened. Iach
branch is very much narrowed at the end to form a slender, elongated apex. The
surface is rather coarsely granular, with numerous minute apertures between the
granules ; slightly hispid in places. Colour (in spirit) dark brown. Texture tough,
compressible, resilient, Total height about 99 millims, Length of stem below the
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first branch 33 millims., diameter about 5 millims.  Length of longest (lowest)
branch about 64 millims.; greater transverse diameter of branches when fully
developed abont 6 millims.

The skeleton consists of a network of stout horny fibre, irregularly cored by smooth
megascleres and fairly abundantly echinated by spined styli. There is a well marked
axial condensation of the reticulation, in which most of the larger spicules are to be
found densely packed together lengthwise in the stout horny fibre. From this axial
vortion more slender fibres run obliquely outwards to the surface, where each one ends
(typically) in a projecting brush composed of a very few long, stout styli, surrounded
at the hase by numerons much shorter and very slender styli (these often appear to
be absent). The outwardly-directed horny fibres are nrregularly coved by usually
slender megascleres and abundantly echinated towards their outer ends by spined
styli. They are connected together to form a network by short secondary fibres of
similar structure, but more slender. There are also many of the smooth megascleres
scattered through the soft tissues apparently without any relation to the fibres at all

Spicules.—(1.) Smooth styli (Plate X1, fig. 7, «); long and comparatively stout,
evenly ronnded oft at the base, gradually and sharply pointed at the apex; usnally
slightly curved towards the base; size about 0°65 millim. by 0:018 millim. ; found
chiefly in the axial condensation (but also scattered in the soft tissues outside it) and
m the surface brushes. .

(2.) Smooth styl (Plate XL, fig. 7, 0, ¢); very slender, straight or nearly so,
evenly rounded oft at the base and very finely and gradually pointed at the apex;
size, say about 0-24 millim. by 0:0027 millim., but sometimes longer; characteristic
of the surface brushes, but also oceniring frequently between the axis and the surface ;
perhaps sometimes oxeote.

(3.) Smooth oxea (Plate XL, fig. 7, d, ¢, f, g); rather short and fairly stout,
fusiform, more or less curved or angulated in the middle, gradually sharp pointed at
each end ; size very variable, commonly about 0-2 millim. by 0°012 millin., but may
be as much as 0°46 millim. by 0°014 millim. ; abundant, scattered irregularly outside
the horny fibres, and within them.

(+.) Strongyla (Plate X1., fig. 7, /i, &) ; very short and comparatively stout, straight,
equal-ended and broadly rounded off at each end; size very variable, say about
02 millim. by 0°024 millim. ; sometimes pretty numerous in the axial condensation
and oceasionally met with ontside it, but very erratic in oceurrence.

(5.) Spined styli or sub-tylostyli (Plate XL, fig. 7, £, [, m) ; rather short, straight,
tapering gradually from base to apex, which, thongh narrow, is bluntly pointed;
covered all over with very minute, sharp spines, which are most abundant at the base
and apex ; size about 008 millim. by 0-008 millim. (at the hase, including spines).

Numerous small, spherical, granular, brown pigment cells, about 0-01 nmillim. in
diameter, are scattered through the outer part of the soft tissues.

This species, thongh evi(]ently closely related to the Enmpean Raspailia (Dictyo-
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eylindrus) hispida, is readily distinguished by the details of its spieulation. I have
much pleasure in naming it after Mr. HorNELL, to whose energy this collection owes,
I am told, so much of its value.

RN 59 (Stat. TV, oft Karkopani, Gulf of Manaar).

Agelas, DucrassaiNGg and MICHELOTTIL

Ectyoninze in whieh the skeleton is composed of horny fibre echinated by verticillately
spined styli; with no other spicules.

For synonymy and references I must refer to the Report on the “Challenger”
Monaxonida (p. 163).

Agelas mauritiana (CARTER).
1883, Ectyon manritianus, CARTER (54); 1887, Agelas mauritianus, RIDLEY and DENDY (1) ;
1903, Agelas cavernosa, THI1ELE (87).

This species is represented by a tubular fragment 31 millims. long and up to about
16 millims. in diameter ; widely open at both ends and with the wall of the tube only
about 3'5 millims. thick. It is of rather dark brown colour and firm, resilient
consistenee.

The skeleton i1s a close, nregular network of stout, amber-coloured horny fibre
echinated very abundantly hy the eharacteristic verticillately spined styli, whieh
measure about 0°176 millim. by 0°016 millim. (including spines).

This beautiful species has hitherto been reeorded from Mauritius (CARTER), off
Tristan da Cunha (?) (¢ Challenger”), and from Ternate (THIELE).

R.N. 358 (Ceylon seas).

Agelas ceylonica, n. sp.—Plate XIL, fig, 9.

The type specimen™ consists of a few slender, anastomosing, sub-eylindrieal branches,
arising from an irregular, proliferous basal crust attached to a ealeareous nodule. The
branches are only about 2 millims. in diameter, and their surface i1s irregular and
sometimes minutely hispid.  Texture (in spirit) compressible, resilient, fibrous and
fanly tough.  Colowr brown.  Vents mmute and scattered on the branehes.

The skeleton 1s an 1rregular network of pale-eoloured horny fibre about 0:03 millim.
in diameter, abundantly eehinated by the spined styli, which are occasionally also
found embedded lengthwise in the fibre, two or three side by side.

Spicules.—Vertieillately spined styli (Plate XIL, fig. 9), straight or slightly curved ;
the spines mostly small and conieal, especially abont the middle of the spicule; those
at the base irregnlarly arranged, larger, and often hook-shaped, with the sharp peints
curved towards the apex of the spicule; apex sharp-pointed and free from spines for
a short distance. Size variable, but charaeteristically long, say about 0-24 nullim. by

* A sccond specimen closely resembles the type.
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002 millim. at the base (including spines).  Although they ave verticillately spined,
the annulation of these spicules 1s not nearly so distinet as in Agelas mawriticn.
R.N. 3045 312 (type). (Both from Ceylon seas.)

Echinodictyum, RibLEy.

Eetyonin with reticulate main skeleton ecomposed of spieular fibre containing smooth
oxea and echinated by spined styli, Smooth styli may also be present.
Microscleres usually absent.

Echinodictyum clathratum, n. sp.-—Plate XI., fig. 4.

The single specimen forms a sub-spherical, clathrous mass of rather thin, short,
flattened trabeculae, echinated on the outer surface by slender conuli. Vents and
pores not seen. Colour (in spirit) pale greyish-yellow ; texture soft and resilient,
farly tough.  Total diameter about 20 millims. .

The main skeleton 1s a very hregular network of fairly stout spicular fibre ; the
size and shape of the meshes and the thickuess of the fibres varying greatly. The
fibres contain a very large number of oxeote megascleres closely packed together side
by side, while the spongin cement which unites them is inconspicnous on account of
its very pale colour. The fibres are echinated more or less abundantly by spined styli
whicl project from them almost or quite at vight angles.  Numerous loose megascleres
(oxea and styli) are scattered between the fibres. There is a dermal skeleton of well
developed brushes of very slender styli; the brushes are well separated from one
another, and each exhibits a heautiful radiate arrangement of its component spicules.
These brushes appear to be confined to the outer surface of the sponge as a whole,
and are absent from the surfaces of the inner trabeculz.

Spicules.—(1.) Oxea (Plate XL, fig. 4, ¢, d); smooth, slender, usually more or less
sharply bent at or near the middle, gradually and sharply pointed at each end; size
very variable, commonly about 025 millim. by 0006 millim. In the fibres and
scattered between them, forming the greater part of the skeleton,

(2.) Smooth styli (Plate XL, fig. 4, «, a); very long and fairly stout, tapering
gradually from the evenly rounded base (which may be very faintly tylote) to the
sharply pointed apex ; nearly straight but generally slightly curved towards the base ;
size variable, say about 1-26 millims, by 0:012 millim. These spicules lie parallel to
the surface in the thickness of” the sponge-lamella, without any definite arrangement.

(3.) Smooth styli {Plate X1, fig. 4, b); very slender, almost hair-like ; straight or
gently curved ; evenly rounded at the base, very gradually and tfinely pointed at the
apex ; size about 034 millim, by 0°002 millim.  In the dermal hrushes.

(4.) Spined tylostyli (Plate XI., fig. 4, ¢, f); rather long and slender, straight,
tapering gradually from the slightly developed head to the narrow, fairly sharp-
pointed apex. Spines small hut abundant all over, especially on the head. Size about
01 millim. by 0:006 millim. where the shaft joins the head.
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I have also seen three small isochele about 0018 millim. long, and two or three
sigmata, one of which measured about 0°05 millim. from bend to bend; but these
spicules are so scarce that I am doubtful whether they are proper to the sponge.

This is an interesting species, having (if we leave out of account the doubtful
microscleres) the spiculation of an Echinodictyunm: combined with the habit of an
Echinocluthvia. It is evidently nearly related to TuigLr's Echinodictyum cavernosunm
from Celehes (89), but differs in its pale colour and in the presence of the large styli.

R.N. 325 (Ceylon seas).

Aulospongus, NORMAN.

Massive Ectyonine with plumose columnar skeleton, comprising both smooth and
spined stylt in the spiculation. Without microscleres.

In my ‘ Report on a Second Collection of Sponges from the Gulf of Manaar’ (3) I
expressed the opinion that NorMaAN's genus Awlospongus (55) was unnecessary, and
that the species for which it was established might be included in the genus Adwinella.
Further consideration has, however, induced me to alter my views on this question,
and to consider the presence of the spined styli as constituting a suflicient generic
distinetion from Aainella, and, indeed, necessitating the removal of the genus to the
Ectyonimee.

This genus is evidently closely related to Raspailic, and constitutes one of the
apparent connecting links between the Ectyonine and Axinellidee. TrIELE (39) has
referred to the genus Raspailia two or three Japanese species, one, at least, of which
(Raspailia (?) millosa) should perbaps be included in Aulospongus. The Australian
Raspailia cacticutis (vide DENDY, 10) may also possibly belong here, and likewise

b
Mr. CARTER'S Dictyocylindrus sessilis from the Gulf of Manaar (4).

Aulospongus tubulatus (BowERBANK).

1873, Haliphysema tubulatum, BowERBANK (8); 1878, Aulospongus tubulatus, NORMAN (55);
1889, Axinella tubulata, DENDY (3).

There are a number of specimens of this sponge in Professor
HerpmaN’s collection. The species (fig. 3) forms one of the
most characteristic elements in the Sponge-Fauna of Ceylon,
and is of especial biological interest as affording an example
of symbiosis, or perhaps commensalism, between a Sponge
and an Annelid. T have nothing to add to the account which
I gave in my ‘Report on a Second Collection of Sponges
. from the Gulf of Manaar’ (3).

P’ﬁiBi\\hi\;’:‘1'0g'g:1 [g::]l;dz; R.N. 1, 2, 3 (and others not numbered ; all from Gulf of

Manaar ; nat. size. Manaar (Stats. V., IX., XV, LV., LXI,, LXV'III)
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Acarnus, GRAY.

Ectyonine in which the megascleres may be stylote, oxeote, tylote and cladotylote,
the latter forming the characteristic ““ grapnel-spicules” which typically echinate
the skeleton fibre.  Microscleres may be present in the torm of palmate isochela
and toxa.

Acarnus ternatus, RipLeyv.—Plate VIIL., fig. 4.

There 1s in the collection a remarkably fine dry specimen of this species (R.N. 105,
Plate VIIL, fig. 4), of proliferous and thickly flabellate habit, with rather large vents
(about 8 millims. in diameter) on the summits ot the lobes. The specimen measures
270 millims. in greatest breadth by 150 millims. in height, and its colour is brown.
There are also a couple of small specimens 1n spirit, the best of which is sub-cylindrical
in form and irregularly branched.

The spongin of the skeleton fibres is very strongly developed but very pale-
coloured.

Spicules.—(1.) Styli, measuring about 0-3 millim. by 0°0164 millim.

(2.) Cladotylota (grapnels), with usually three large, strongly recurved, sharp
teeth ; shaft about 0°21 millim. by 0°012 millim.

(3.) Slender tylota with slightly spined heads ; about 0-22 millim. by 0°0035 millim.
in the mddle.

(4.) Oxea; long and very slender, gradually sharp-pointed at each end, may be
angulated at or near the middle ; say about 074 millim. by 0:004 millim,

(5.) Toxa; say about 0°152 millim. by 0°008 millim., but often more slender.

(6.) Palmate 1sochela, about 0°02 millim. long.

The slender oxea occur irregularly distributed outside the horny fibres. RibLEY (16)
makes no mention of them in his deseription, but they might be overlooked or
regarded as accidental. KELLER, on the other hand, describes and fignres similar
spicules in his Acarius wolffgangt from the Red Sea (61). The latter species may
possibly prove to be a mere synonym of A. ternatus.

The species has hitherto been recorded from Torrves Straits (RIpLEY), Bombay (?)
(RipLeY), Amirante Islands (RipLEY), and Tahiti (“ Challenger ”).

R.N. 105 (dry, Gulf of Manaar) ; 313; 329 (Ceylon seas).

Cyamon, GRAY (emend.).

Ectyonine in which the principal megascleres are smooth styli and tylostyli; the
echinating spicules have a radiate form, and there are no microscleres.

In 1867, Gray (31) proposed this genus for BOWERBANK's Dictyocylindrus vickersi,
of which a single spicule was figured and described in the ¢ Monograph of British
Spongiadee.’* Tt was not until 1879 that this species was first really described by

¥ Vol. i, p.- 267, fig. 234.
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CARTER (56), who, however, did not adopt GRAY’s genus, but adhered to BowERrBANK'S
original name.

In 1880, CARTER (4) also described two species from the Gulf of Manaar, which he
named Microciona quadriradiata and M. quinqueradiata respectively, and called
attention to the resemblance of the echinating spicules in these species to those of
“ Dictyoeylindrus vickersia.” Tt appears to me that all these three species must be
included in one genus, distinguished as in the diagnosis given above, for which we
may retain GRAY'S name Cyamon.

This genus appears to be nearly related to Trikentrion, but is distinguished from it
by the absence of oxeote megascleres (compare CARTER, 56).

The peculiar radiate echinating spicule is probably derived from a spined echinating
stylus by great enlargement of three or four of the basal spines. In this way it may
come to resemble a tetractinellid spicule or an aster. It is extremely interesting to
compare with these forms the equally peculiar echinating grapnel” spicule of
Acaraus, in which a tetractinellid form may also be amrived at secondarily, but by
enlargement of spines at the apex stead of at the base of the spicule.

Cyamon quinqueradiatum (CanrTER).
1880, Microciona quingqueradiata, CARTER (4).

The single specimen in the collection forms a sub-circular erust, about 11 millims. in
diameter and 3 millims. thick in the middle, attached to a mass of nullipore.* The
surface 1s uneven and irregularly conulose, and there is in parts a distinet, thin
dermal membrane. In parts also the surface is sparsely hispid from the projection of
some of the large spicules. The texturve 1s soft and compressible, internally somewhat
cavernous, and the colour (in spirit) is pale yellowish-brown.

The skeleton consists chiefly of tylostyles and styles of various sizes, the latter (at
any rate usually) longer than the former. These spicules sometimes have their bases
resting on the substratum and sometimes they are arranged in short plumose columns ;
some have their apices projecting for a considerable distance beyond the surface.
The echinating spicules are rather scarce and local in their distribution, mostly to be
found amongst the bases of the other spicules; though plentiful here and there, they
might easily be overlooked except in fortunate preparations.

The spiculation agrees fairly closely with CArRTER'S deseription, but I think he has
laid too much stress upon the distinetion of the various forms of styli and tylostyli.

<

In our specimen these pass gradually into one another; the slender “acuate” is not
recognisable as a distinet type (it may be simply a young form), while the tylostyli
have larger heads than appears from CARTER'S description and figure. There may he
either three or four smooth rays in the echinating spicule (in addition to the spined
ray), but it agrees very closely with CARTER’S description and figure.

R.N. 270 (deep water oft Galle and onwards up West Coast).

* In association with a small specimen of Pefromica wussalis, R.N. 269.
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Plocamia, ScHMIDT. *

Ectyonnze of varying form; may be encrusting or erect and branched. The
characteristic spicules are dumb-bell-shaped or sausage-shaped megascleres, in
addition to which styli or tylostyli of various forms (some of which are typically
echinating) may be present. The microscleres are isochel and (at any rate
usually) toxa.

Plocamia manaarensis (UArTER)—Plate VIIL, fig. 1.
1880, Dictyocylindrns manaarensis, CARTER (4) ; 1881, Dirrhopalum manaarense, RIDLEY (60).
There are several specimens of this curious spouge in the collection. Mr. CARTER
figunred and described both external form aud spiculation, and Mr. RipLey added
valuable information on the latter point and on the question of systematic position.
It is therefore unnecessary for me to do much more than refer to Plate VIIL, fig. 1,
which represents a much finer specimen than any hitherto obtained. The colour of
the sponge (in spirit) varies from pale yellowish-grey to almost black,t and the
branching is extremely irregular.  One specimen (R.N. 367) shows very clearly how
the main stem may be attached to the substratum by an expanded base.
LamBe (85) has recorded this species from California, but I think that his
identification is probably erroneous.
R.N. 41 (Gulf of Manaar); 76 (Stat. XXXIII.,, 18 fathoms); 107 (off Galle,
February 13, 1902) ; 278 (deep water off Galle and onwards up West Coast of Ceylon);
367 (deep water outside pearl banks); 374 (Stat. LX., 20-30 fathoms, Gulf of Manaar).

Bubaris, GrAY.

Ectyoninz of usually encrusting habit. Skeleton consisting of an inmer mass of
diactinal (vermicular) spicules, from which large styh or tylostyli project
vertically outwards. Without microscleres.

This genus was founded by Gray (31) for BowERBANK'S Hymeraphia vermiculata,
the type of the genus Hymeraphia (H. stellifera) heing a totally different sponge.
TopseENT (59, 62) has already adopted the genus.

It is probable that there are a large number of encrusting sponges, with skeleton
arrangement very similar to that of Bubars, which are in reality not closely related
to one another, but derived from several groups by adaptation to an encrusting habit
(compare Hymedesmic amongst Astromonaxonellida).  In such cases we must judge
of their systematic position rather by the form of the spicules than by the mere
arrangement of the skeleton.

The possible relationship of the genus Bubaris to the Axinellide is indicated in
the Report of the ¢ Challenger” Monaxonida (p. 182).

* For literature, &c., #ide RIDLEY and DENDY (1).
t See footnote under lofrochota purpurea.

2NN
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Bubaris eruca (CARTER).
1880, Hymerhaphia eruca, CARTER (4); 1894, Rhabderemia eruca, TOPSENT (59).

There are three specimens of this very curious encrusting sponge in the collection ;
it has been well described and figured by CARTER (loc. cit.), who himself pointed out
its close resemblance to BowERBANK'S Hymeraphia vermiculate, which is the type
species of the genus Bubaris.

TopsexT (62) has recently proposed to include this species in his genus Monocre-
pidivm, distinguished from Bubaris by the tuberculation of the diactinal megascleres.
In Bubaris eruca the spicules in question are annulated rather than tuberculated.

R.N. 183 (Stat. XLIIL, oft Kaltura, February 19, 1902, depth 22 fathoms); 239a,
2404 (both from deep water off’ Galle and onwards up West Coast).

Rhabderemia, TOPSENT.

Encrusting or massive Ectyonine in which the principal megascleres are styli with
strongly curved base, shaped like a hockey stick, and the prineipal microscleres
are contorted sigmata. There are no chelee and the echinating spicules appear
to be greatly reduced or absent.

TopsenT (48) established this genus in 1892, originally for the reception of CARTER’S
Microciono pusilla and M. intexta (57), and a new species described by himself under
the name Rhabderemia quernei. R. pusilla, being mentioned first, may be taken as
the type of the genus. R. guernes and the new species which I am about to describe
under the name Rhabderemia indica, agree so closely with . pusilla that there can
be no reasonable doubt of their generic identity. R. antecte differs more from the
typical species, but may still, I think, be included in the genus. It is distinguished
from the others by the possession of spined megascleres and the absence of small
slender styli. There is in Mr. CArTER'S cabinet, however, a preparation labelled by
him “ Microciona manutula,” which is intermediate in spiculation, having large bent
styli minutely spined at the apex and also very slender styli slightly roughened at
the base. It is further characterized by having toxa amongst the microscleres, and
is evidently quite distinct from Rhabderemia (Microciona) pusilla, with which
Mr. CARTER has apparently confounded 1t.*

It is probable that some other species hitherto referred to the genus Miciuciona
will also have to be included under Rhabderemic ; on the other hand, as I have shown
in dealing with Bubaris eruca, this species has been erroneously included in the genus
Rhabderemia by ToPSENT.

Rhabderemia indica, n. sp.—Plate XIL., fig. 10.

The specimen encrusts and almost completely envelopes some large fragments of
shell, and attains on one side of the shell a thickness of 7 or 8 millims. The shape
of the entire specimen with its enclosed shell-fragments is massive and irregular.

* The name pusille was intended by CARTER to be minutula, vide CARTER (57 and 4).
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The surface is uneven but fairly smooth; granular; with a distinet, translucent
dermal membrane in places. Vents probably small and scattered. Texture rather
soft, spongy and friable. Colour (in spirit) dull grey. Greatest diameter of the entire
mass about 48 millims.

The skeleton is a close-meshed, very irregular reticulation of megascleres, many ot
which are collected together into loose multi-spicular bands running perpendicularly
to the surface. These primary fibres, it we may so call them, are connected together
by still looser and more irregular secondary bands, and the whole is confused by
immense numbers of irregularly seattered megascleres. There is no special dermal
skeleton and I have detected no spongin.

Spicules.—(1.) Styli, ““ rhabdostyles” of Topsext (Plate XIL, fig. 10, «, b, ¢) ; base
evenly rounded off, not tylote; basal part of shaft sharply bent at an angle to the
remainder, like the end of a hockey stick, occasionally somewhat spwally curved ;
remainder of shaft straight or nearly so; gradually or somewhat hastately pointed at
the apex ; size fairly uniform, about 024 millim. by 0°006 millim., the bent bhasal
portion being about 0018 millim. long. These make up the main skeleton.

(2.) Very small, slender styli (Plate XIL, fig. 10, d); straight or nearly so;
tapering gradually from rounded base to finely pointed apex; with very slightly
roughened surface ; size about 0044 millim. by 0:002 millim. at the base. Scattered
very abundantly through the soft tissues as microscleres, and very unitorm m size. I
am inclined to think that these spicules are vestigial echinating styli.

(8.) Sigmata (Plate XIL, fig. 10, €); very much contort, slender, often twisted
into a kind of half-knot in the middle, sharply pointed at each end (when one end
appears bluntly rounded, or even knobbed, 1t is probably due either to its having been
broken short or to fore-shortening i perspective). The greatest length, measured in
a straight line from bend to bend, is only about 0:012 millim., but if' the spicule were
straightened out 1t would measure at least twice as much.  Very abundant.

This species is distingmshed from fhabderenida pusilla by the greater length of the
bent stvli and the much smaller size and roughened surface of the minute styli;
from 2. guernei by the absence of the peculiar microscleres which TopPseNT terms
“ thraustoxes,” and by the smaller size of the megascleres and the roughening of the
minute styli; from K. interta by the presence of the minute styli, the smoothuess of
the large megascleres and the form of the sigmata. It ditters from all in its much
more robust growth, which constitutes perhaps its most noteworthy feature.

R.N. 341 (Ceylon seas).

FaymiLy: AXINELLIDA.
Sigmatomonaxonellida in which the microscleres have usually been entirely lost by
degeneration ; the megascleres are usually, in part or entirely, stylote; the

skeleton arrangement is usually, but not always, plumose; aund there are no
spined echinating styli.
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Owing to their loss of’ microscleres and want of other well-marked characters, this
tamily is one of the most unsatistactory with which we have to deal. The plumose
arrangement of the megascleres in the main skeleton cannot be regarded as exclusively
diagnostic, for it 1s met with also in Ectyoninge and even in Chalininge, and too great
rehiance upon this character has led to the inclusion of’ forms amongst the Axinellidee
which certainly should not be included in that family. I have already indicated that
those so-called Axinellids in which true asters have been observed (e.q., Vibulinus)
should be placed amongst the Astromonaxonellida. The genus Raspailia, similarly,
has been removed trom the Axinellida to the Ectyoninee, but we are still left with a
somewhat heterogeneous collection of sponges which it is extremely difficult to define,
and which will probably be subjected to considerable re-arrangement in the future.
A curtously constant feature in this group is the irregularity exhibited by the ends of
the megascleres and the manner in which the stylote and oxeote forms tend to pass
into one another.

It is highly probable that the group, even as here restricted, 1s of polyphyletic

origin.
Spongosorites, TOPSENT (eunend. ).

Axinellide with the main skeleton composed of an irregnlar but dense reticulation of
large oxea or styli, and dermal skeleton composed of a thin layer of very much
smaller oxea lying tangentially, and in close contact with the main skeleton :
oxea typically biangulate.

TorsenT (14, &e.) places the genus Spongosorites m his family Coppatiidze, assuming
that it has lost the characteristic microscleres, and calling attention to the apparent
tetractinellid aftinity indicated by the bhiangulate oxea. It appears to e, on the
other hand, to come more naturally amongst the Axinellids, being not distantly
removed from Leucophleus and Ciocalypta, as indicated by the new species described
below, in one of which we perhaps find a clue to the evolution of the curious finger-
shaped * processes ” of the latter genus. In Chocalypta tylerr, var. aberrans, we also
sometimes find hiangulate oxea.

The genus Spongosorites may also be nearly related to THIELE'S Dactylella (39).

Spongosorites topsenti, n. sp.—Plate XIL., fig. 1.

There are six specimens of this curious sponge in the collection, ditfering so muca
amongst themselves in external form that it seems desirable to give a short account
of each.

R.N. 152 is a depressed cake-shaped sponge of nearly circular outline, with convex
upper and almost flat lower surface, the latter having been evidently attached to the
substratum all over. Greatest diameter 36 millims., thickness in the mddle
13 millims. The upper surface is somewhat corrugated, with shallow grooves
(indicating underlying canals) radiating in a stellate manner from low, mound-like
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projections, one at least of which bears at its swmmit a small group of vents through
which the radiating canals open, while another bears no visible apertures at all.  The
upper surface also bears one very small digitiform process, about 5 millims. long and
2 millims. in diameter, with no visible opening, and there may have been more of
these processes, now broken off.  The texture is hard and compact, almost stony, and
the colour (in spirit) 1s dull brownish-grey.

R.N. 68 is similar in general features, but the upper surtace is mueh more strongly
convex ; the broad, mound-like projections are rather hetter developed, but still few
in number (about three, grouped in the middle of the upper surface), and one hears a
conspicuous vent. The slender digitiform processes without visible openings are more
numerous than in R.N. 152.  Greatest diameter of specimen 34 millims,

R.N. 182 is a small hemispherical specimen only about 15 millims. in diameter.
with the convex upper surtace produced in the middle into a single stout digitiform
process, ahout 11 millims. long by 6 millims. thick, but of irregular shape. This
process contains wide canals whieh enter it from the body of the sponge. There are
apparently none of the slender digitiform processes. | have seen no vents, but the
specimen 1s somewhat damaged.

R.N. 202 is closely similar to the last, but rather larger, with a single stout
digitiform process in the middle, containing longitudinal canals, but now broken
short.

R.N. 134 is a small specimen about 26 millims. in diameter, with slightly conulose
surface and two very short but stout finger-like processes.

R.N. 77 is much larger than any of the preceding, and the base, mstead of being
flat below, has grown partially round several loose calcareous nodules. It is strongly
convex and more or less conulose and corrugated above, and the upper surface also
bears two or three well-developed, stout, erect digitiform processes, very nregularly
distributed. These processes contain more or less well-developed longitudinal canals,
but there are no visible vents. On the general surface of the sponge the usually low
conuli are in places elongated to form slender projections about 4 millims. long, and
with strongly hispid surface.  The base of this specimen is about 78 millims. long by
35 millims. in greatest breadth. One of the larger processes is about 26 millims.
high by 15 millims. broad at the base, tapering upwards almost to a point.

From the above descriptions it would appear that the sponge is normally cushion-
or cake-shaped, with the upper surface conulose or rmgose, and sometimes bearing
processes of two kinds, viz., (1) large processes which appear to contain the exhalant
canals and to be produced by elongation of low, mammiform, vent-bearing projections,
with the conspicuous vents probably replaced by a cribriform dermal membrane; and
(2) small slender processes produced by elongation of the surface conuli, and apparently
hearing no special relation to the canal system.

The main skeleton in the body of the sponge consists of a very dense and confused

reticulation of scattered spienles lying in all divections and varying greatly in form

>
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and size, stout and slender mixed up together. At the surface, lying immediately on
the main skeleton, there is a thin dermal layer of short and rather slender oxea,
through which the apices of the large underlying spicules frequently project. In the
pracesses of both kinds, large and small, the spicules of the main skeleton for the
most part run lengthwise, and there is the same irregular dermal reticulation of small
oxea. There are none of those characteristie radiating pillars of spicules, supporting
the dermal membrane over large sub-dermal cavities, which we find in a typical
Ciocalypta,

Spicules.—(1.) Large and very stout (Plate XIL, fig. 1, a—k), typically fusiform
oxea, but variously ended, sometimes stylote or strongylote, always more or less
curved, sometimes biangulate, sometimes very crooked and hrregular; size about
11 millims. by 0°065 millim., but variable.

(2.) Short, slender oxea (Plate XIL, fig. 1, /): usually biangulate, gradually and
sharply pointed at each end, symmetrical ; measuring about 0°18 millim. by 0008
millim., but variable. These forms occur chiefly, but not entirely, in the dermal
skeleton ; while between these and the largest spicules numerous intermediate forms
(Plate XII., fig. 1, m) may be observed.

The above account of the spiculation is taken from R.N. 152, but the spieulation ot
the other specimens does not difter in any important respect.

The species may be distinguished from its European congener, S. placentea (the type
of the genus), by the development of the finger-like outgrowths (which, however, may
be not always present) and by details of spiculation, such as the absence of the central
inflation of the oxea.

R.N. 68 (Gulf of Manaar); 77 (Stat. XLV., oft Pantura, 25 fathoms); 134, 202
(deep water off Galle and onwards up West Coast): 152; 182 (Stat. XLIIL, oft
Kaltura, February 19, 1902).

Spongosorites (?) lamellata, n. sp. Plate XIL, fig. 2

Sponge irregular, compressed, lamello-digitate; only 3 millims. or 4 millims. in
average thickuess, with a maximum length of about 45 millims. ? Evect. Surface
granular in appearance and minutely hispid, fairly smooth but uneven; margins
rounded.  Colour (in spirit) pale greyish-yellow.

The main skeleton counsists of a dense and very nregular reticulation of styli, mostly
scattered singly, but occasionally collected in loose strands. The dermal skeleton is
formed of a thin layer of small slender oxea, lying tangentially to the surface and
very irregularly scattered.

Spicules.—(1.) Styh (Plate XIL, fig. 2, «, 1/ ¢); usually fairly stout and shghtly
curved or crooked (especially towar ds the base), narrowing slightly to the base, which
is evenly rounded, and tapering gradually to the apex, which is sharply pointed ; size,
when fully grown, about 095 millim. by 002 millim., but numerous smaller and
more slender forms occur which are apparently young.
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(2.) Oxea (Plate XIL, fig. 2, d, e); slender. sub-fusiform, slightly curved or
angulated once or twice, sharply pointed at each end; size very variable, averaging,
say, about 0-2 millim. by 00055 millim. These spicules occur chiefly at the surface
of the sponge, but are also found in the interior.

This species differs widely from Spongosorites topsenti, not only in external form
but also in the (? invariably) stylote character of the larger spicules.

R.N. 236 (deep water off Galle and onwards up West Coast of Ceylon).

Spongosorites (?) lapidiformis, n. sp.—Plate XII., fig. 3.

The three specimens by which this species is represented in the collection are quite
nregular in shape; massive, and everywhere evenly rounded off, like water-worn
pebbles, with no recognisable points of attachment or differentiation of surfaces. The
surface is granular and very shortly hispid ; harsh to the touch ; occasionally veined
by underlying ramifying canals. Vents few, small, sometimes hardly recognisable.
Texture hard and compact, without separable dermal membrane. Colour (in spirit)
pale wax-yellow. The largest specimen measures about 29 millims. in maximum
diameter.

The skeleton is a very dense, irvegular reticulation of megascleres, partly collected
together i ill-defined bands. This reticulation extends right up to the surface of
the sponge, and there is no special dermal skeleton, and apparently no spongin.

Spicules.—(1.) Very stout, fusiform oxea (Plate XIL, fig. 3, «, b); slightly curved
and gradually and sharply pointed at each end ; measuring, say, about 0-87 millim.
by 0:0495 milhm. ; pretty frequently hecoming stylote (Plate XIL, fig. 3, ¢) by
rounding oft of one end, and rarely even strongylote. These oxea are connected by
mtermediate forms (Plate XII., fig. 3, ) with

(2.) Slender oxea (Plate XIL, fig. 3, ¢); slightly curved, gradually sharp-pointed at
each end; measuring, say, about 0-54 millim. by 0:012 millim. ; rregulaily inter-
mingled with the large oxea, and perhaps only voung forms thereof.

This species is of very doubtful systematic position. Had it not been for the
presence of so many stylote spicules, 1 should probably have referred it to Hali-
chondria. It differs from typical species of Spongosorites in the absence of a special
dermal layer of small oxea.

R.N. 143, 144, 145 (all from deep water off’ Galle and onwards up West Coast).

Hymeniacidon, BOWERBANK (emend.).

Axinellidee of massive habit. Skeleton reticulate, composed of spicular fibre usually
containing a good deal of spongin ; with no special dermal skeleton. Megascleres
styli or sub-tylostyli; no microscleres.

I have pointed out on a previous occasion (10) that LENDENFELD's genus Stylotella

(with which Topsext’s Stylinos is admittedly synonymous) is not distinguishable
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from Hymeniacidon. The position of the genus amongst the Axinellida 1s, of course,
open to question, but it seems to come at least as naturally here as anywhere else.

Hymeniacidon petrosioides, n. sp.—Plate XII., fig. 4.

The type specimen (R.N. 151) is massive, cushion-shaped, strongly convex above
and irregularly concave below, having evidently been attached to the substratum at a
few points only. Upper surface fairly even but coarsely granular.  Vents (probably)
few, small and scattered. Texture very hard and compact; surface harsh to the
touch. Colour (in spirit) dull grey, with a purplish tinge here and there. Greatest
breadth about 47 millims. ; maximum thickness about 19 millims. There is another
much smaller specimen of irregularly massive form.

The skeleton is a dense, close-meshed reticulation of short, stout styli, in which one
can readily distinguish stout, multispiculous main fibres running at right angles to
the surface at distances of about one spicule’s length from one another, and connected
crosswise by isolated spicules and bundles of spicules, with other similar spicules
irregularly scattered in the soft tissues.

Spicules.—Short, stout, more or less curved or bent styli (Plate XIL, fig. 4),
broadly rounded off at the base (oceasionally slightly tylote) and gradually sharp
pointed at the apex; fairly uniform in size, measuring about 039 millim. by
0-022 millim. (There are apparently no oxea.)

This species appears to be nearly related to TopseNTs Stylinos jullien: from the
Atlantic (48), but the spicules are much larger. In external appearance it bears a very
close resemblance to Thrinacophora durissima, with which it may easily be confounded
until microscopically examined, and, indeed, I am inclined to think that these species
of Hymeniacidon ave really closely related to the massive species of Thrinacophora.
We may also have here, so to speak, a point of contact between the Axinellide and
Desmacidonidze, indicated both by the form and arrangement of the megascleres
and the presence of trichodragmata in the last-named genus. The spicular fibre in
Hymeniacidon is not plumose, or, at most, very feebly so, but it is impossible to draw
a hard and fast line hetween the plumose type of fibre characteristic of the Axinellide
and the non-plumose type characteristic of the Desmacidonidae, &ec.

R.N. 151; 316 (Ceylon seas).

Thrinacophora, RIDLEY and DENDY.

Axinellidze with typically plumose skeleton and with microscleres in the form of
trichodragmata.

Thrinacophora agariciformis, n. sp.—Plate XIL, fig. 6.

Sponge consisting (usually, at any rate) of a short, thick stalk (which has evidently
been attached below), supporting a thick, rounded, cushion-shaped body which 1s
irregularly depressed above so as to form a more or less shallow, very thick-walled
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cup ; or the top of the sponge-body may be flattened, with several irregular, shallow
depressions.  Surface minutely and uniformly conulose ; the conuli bavely 05 millim,
i diameter and separated from one another by deep but narrow, meandering grooves,
It the depression at the top the conuli may be covered over by a thin translucent
membrane containing small circular vents.  Consistence compressible, resilient.
Colour (in spirit) pale vellowish-grey. A typical specimen (R.N. 163, not quite the
largest) gave the following measurements: total height 25 millims. ; length of stalk
8 millims. ; diameter of stalk 13 millims.; longer diameter of body 31 millims. ;
shorter diameter 21 millims.

The skeleton is arranged in a typieal axinellid manner. consisting chiefly of plumose
columns of spicules running at right angles to the surface and ending in the conuli.
These columns lie pretty close together and are connected with one another crosswise
by occasional groups of spicules, or hy single spicules, running across at right angles
from one to the other; there are also numerous irregularly scattered spicules in the
interspaces. The spicules are cemented together in the columns, and sometimes also
in the cross connections, by a large amount of very pale-colonred spongin. There is
no special dermal skeleton, but the surface may be rendered slightly hispid by the
projection of the terminal spicules of the columns.

Spicules.—(1.) Short styli (Plate XII., fig. 6, b, ¢); fairly stout and more or less
curved, especially towards the base, which 1s broadly rounded off’; with gradually and
finely pointed apex ; size about 0268 millim. by 001 millim., but variable. }

(2.) Oxea (Plate XII., fig. 6, d, ¢); usually gently and evenly curved and sharply
pointed, but often nregularly ended ; of about the same size as the short styli, and
Very numerous.

(3.) Very long and slender, setaceous styli (Plate XII., fig. 6, «) (sometimes oxea),
measuring, say, about 0°75 millim. by 0:008 millin., but variable. These spicules are
found lying lengthwise in the interspaces between the plutose columns.

(4.) Trichodragmata (Plate XII., fig. 6, f); bundles of short and very slender,
hair-like microscleres, slightly curved, the whole bundle measuring, say, about
0-032 millim. by 0:005 millim., but variable. These occur scattered quite irregularly
between the spicular columns.

This beautiful and well-characterised little sponge is represented in the collection
by seven specimens. It differs widely from any of its known congeners in external
form, and spirit specimens are easily mistaken, at first sight, for young examples of
Phakellic donnani, though readily distinguished on closer inspection by their paler
colour, more finely conulose surface, &e. It is apparently common and may be looked
upon as one of the most characteristic species of the Ceylon Sponge-Fauna.

R.N. 160a; 160B; 163; 163a; 314; 332; 356 (all from Ceylon seas).

Thrinacophora durissima, n. sp.——Plate XIL, fig. 5.

Sponge sessile, cushion-shaped, very strongly convex above and somewhat con-
2 B2
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tracted below, but attached by a broad base. Surface even, but granular or minutely
conulose, the conuli being in part covered over by a translucent dermal membrane ;
very minutely hispid.  Vents small, few, scattered ; surrounded by feebly developed
grooves arranged in a somewhat stellate fashion.  Colour (in spirit) pale yellowish-
grey. Texture compact, very hard ; smface harsh to the touch : internal structure
radially columnar.  Greatest diameter about 23 millims.

The skeleton is composed chiefly of close-set, rather irregular, plumose colummns of
megascleres, running at right angles to the swrtace and ending in the small conuli or
granules. These columns are connected by numerous spicules, isolated or in loose
bands, which run across at right angles from one to another, while numerous
megascleres are also scattered irregularly in the soft tissues.

Spicules.—(1.) Oxea (Plate XII., fig. 5, b); short, fairly stout, fusiform, gently and
symmetrically curved, gradually sharp-pointed at each end; size up to about
0-39 millim. by 0°024 millim., but usually somewhat less, especially in diameter.

(2.) Styli (Plate XII., fig. 5, «); with Droadly rounded base and gradually sharp-
pointed apex ; usually more or less curved towards the base; dimensions about the
same as those of the oxea. Perhaps not quite so abundant as the oxea.

(3.) Trichodragmata (Plate XIL, fig. 5, ¢, d); short, stout bundles of very slender,
hair-like spicules, the whole bundle having, as usual, a faint brownish colour;
dimensions of the entire bundle about 002 millim. by 0008 millim.; abundant
towards the surface of the sponge.

This curious little sponge 1s evidently closely related to TopseENT's Thrinacophora
spissa (48) from the North Atlantic, and forms an interesting connecting link between
that species (which has only oxeote megascleres, apparently arranged in a hali-
chondrioid rather than an axinellid fashion) and the more typical species of the
genus.

R.N. 355 (Ceylon seas).

Axinella, SCHMIDT.

Axinellidee of varying habit, but not flabellate.  With plumose skeleton composed of
smooth styli or oxea and no microscleres.

Axinella labyrinthica, DENDY,

There are three specimens of this sponge in the collection. The species is easily
recognisable by its external appearance, and I have nothing to add to my former
description, DENDY (3), 1889.

R.N. 33, 103 (both from Gulf of Manaar); 357 (Ceylon seas).

Axinella manus, n. sp.—Plate XII., fig. 8.
Sponge erect, stipitate, branched in a somewhat palmate manner, but with the
branches coming oft’ at different levels and curving slightly towards one another (so
as to suggest a hand holding a ball). Stem cyhndrical, slightly expanded below,
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about 25 millims. long and 9 millims. in diameter. Branches about as thick as the
stem, slightly flattened, short (usually about 30 millims. long), rather few in number,
terminating in abrupt, conical apices. The vents are small openings m the floors of
stellately arranged or longitudinal grooves, which give a characteristic appearance to
the sponge, and are chiefly placed on the inner surtace of the branches, but also
occasionally on the outer surface and on the stem. Surface hetween the vent-bearing
grooves granular or minutely conulose. Texture compressible, resilient but tough,
with the stem a good deal harder than the branches. Colour (in spirit) vather light
grey. Total height of specimen 84 millims.

The skeleton is rather loose and irregular, consisting (in the branches) of pluniose
columns radiating outwards to the surface and with many spicules nregularly
scattered between; the whole becoming quite confused towards the middle of the
branch, bnt without any special axial condensation.

Spicules.—(1.) Rather short and fairly stout styli (Plate XIL., fig. 8); more or less
curved towards the base, which is broadly rounded oft'; gradually and sharply pointed
at the apex; size about 0:295 millim. hy 0°016 millim., but often more slender.

(2.) Oxea: almost symmetrically curved and gradually sharp pointed at each end;
of about the same dimensions as the styli; abundant.

This species. in the arrangement of the vents and in the skeletal characters, makes
a close approach to Plakellic donnant and P. synometrica, and demonstrates very
clearly the impossibility of distinguishing sharply between the genera Phakellic and
Awxinella.

R.N. 53 (Gulf of Manaar).

Axinella tenuidigitata, n. sp.—Plate XIIL, fig. 4.

The single specimen is a small massive sponge of short, thick, nregnlarly cylindrical
form, attached by a hroad base below and strongly convex on the upper surtace, from
which a number of slender, elongated, finger-like processes are given off. Surface
uneven and irregularly hispid, especially on the digitiform processes ; in part minutely
and nhregularly conulose and in part covered by a distinet, sub-glabrous, translucent
dermal membrane. The digitiform processes are solid and they may unite with one
another. Vents apparently small and scattered between the processes. Colour (in
spirit) pale wax-yellow; texture hard and compact. Height of body about
20 millims., diameter about 15 millims. ; length of processes, of which there are about
half a dozen, about 11 millims., with a diameter of not much more than 1 millim.

The skeleton in the body of the sponge consists of an wregular reticulation of long
styli, which, as they approach the surface, arrange themselves in loose, nregular,
plumose colnmns. The digitiform processes are composed each almost entirely of a
dense axis of sunilar spicules closely crowded together and placed longitudinally,
with a few spicules projecting outwards beyond the surface, so as to give rise to its
hispid character.
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Spicules.—Apparently all stylote and all long (Plate XIIL, fig. 4), but varving
much in thickness: usually only very slightly curved (towards the base), but some-
times crooked ; broadly rounded oftf at the hase, which may be somewhat narrower
than the middle part of” the spicule, and gradually and sharply pointed at the apex.
The stonter forms measure about 1:18 millim. by 0:0328 millim. In the digitiform
processes they are a good deal more slender, and slender forms also oceur intermingled
with the stout ones in the body of the sponge.

R.N. 2024 (deep water oft Galle and onwards up West Coast of Ceylon).

Axinella halichondrioides, n. sp.—Plate XIL., fig. 7.

Sponge encrusting, extended horizontally.  Upper surface somewhat convex and
rather uneven, with small monticular elevations, each hearing a single vent, scattered
at fairly regular intervals; granular (minutely conulose) between the elevations, the
conuli being normally covered over by a thin, transparent dermal membrane. Colour
(in spirit) light brown: texture tirm and compact. columnar in vertical section.
Greatest breadth of specimen about 64 millims.; thickness in the middle about
16 millims.  Height ot vent-bearing projections up to about 2 millims. Diameter of
vents about 1 millim. Distance between vents about 9 millims.

The skeleton consists chiefly of very stout but rather loose and irregular and only
slightly plumose columus of spicules running vertically to the surface and ending in
loose hrushes in the small surface conuli.  These columns contain a very large number
of spicules and are connected together by short, loose bands of spicules running across
the interspaces at right angles. There are also a large number of spicules irregularly
and loosely scattered throngh the soft tissues.

Spreules.——Mostly oxeote (Plate XIL, fig. 7, «); gently and wniformly curved,
gradually and sharply pomted at each end: size about 0-:31 millim. by 0-01 millim.
A few styli of about the same size also ocenr (Plate XI1, fig. 7, b, ¢).

This species vesembles pretty closely THIBLE'S Axinella incrustans (39) from Japan,
but its spiculation shows it to be distinct.

IWN. 75 (outside pear] banks, Gulf of Manaar).

Phakellia, BOWERBANK.

Axiellidee of compressed, flabellate (or cup-like) form, usually with vents on one of
the flat surfaces and nhalant pores on the other. Without microscleres.

Phakellia donnani (BowERBANK).
1873, Isodictya donnani, BowERBANK (8); 1887, Axinella donnani, DENDY (2).

There are a dozen specimens of this characteristic species in the collection, in various
stages of growth. The spiculation, as usual in the Axinellidee, is somewhat variable,
and oxeote as well as stylote spicules occur. In view of the enp-shaped (or sometimes
flabellate) form (see fig. 4) it seems desirable to remove the species from the genus
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Axinelle and put 1t i Phakellia, it indeed the distinetion between these two genera

1s to be maintained.

Fig. 4. Phakellia donnani (Bowgxn.), from Gulf of Manaar, nat. size. A, flabellate ; B, cup-shaped form.

R.N. 10, 15, 20, 21, 22, 23 (all from Gulf of Manaar); 160; 160a; 160B; 160c;
181, 181a (the last two from Stat. XLIIL, off Kaltura, depth 22 fathoms,
February 19, 1902).

Phakellia symmetrica, n. sp.—Plate XIIL., fig. 3.

The single specimen is a short-stalked, flabellate sponge, the somewhat compressed
stalk widening out not very suddenly into a single vertical expausion with evenly
rounded margin and without any proliferation. The two surfaces are exactly alike ;
minutely conulose with small circular openings (? inhalant pores) everywhere between
the conuli, and with numerous stellate vents scattered at moderately wide intervals.
Towards the margin the surface becomes longitudinally grooved rather than conulose,
and there are also a few marginal vents. Colour (in spirit) dull yellowish-grey ;
texture compressible, resilient, tough. Total height of specimen about 55 millims. ;
length of stalk about 16 millims.; greatest breadth of frond about 41 millims. ;
thickness of frond in the middle about 8 millims,

The skeleton is composed of moderately stout, slightly plumose fibres curving
upwards and outwards to the surface (where they terminate in the small conuli) and
connected together by short, brregular cross fibres, so as to form an ill-defined
reticulation with many spicules scattered rregularly in the interspaces. The skeleton
fibres contain much spongin, not very conspicuous, however, on account of its pale
colour.

Spicules.—Styli (occasionally oxeote) of two principal varieties : («.) Comparatively
short and stout (Plate XIII., fig. 3, @, b); more or less curved towards the base,
which is evenly rounded oft, and gradually and sharply pointed at the apex; size
about 0-23 millim. by 0°009 millim. (.) Comparatively long and slender (Plate XIIL.,
fig. 3, d), slightly curved towards the base, which 1s evenly rounded off, and gradually
and finely pointed at the apex ; size about 05 millim, by 0008 millim.

This pretty little sponge may prove to be merely a variety of Phakellia donnani,
connected with the tvpical form by the flabellate variety figured in my paper on the
Sponge-Fauna of Madras (2). For the present, however, it is perhaps better to keep
the two distinet.

R.N. 159 (Muttuvaratu Paar, 8 fathoms).
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Phakellia ceylonensis, n. sp.—Plate VIIL., fig. 3; Plate XIIL., fig. 5.

The single specimen (Plate VIIL, fig. 3) is shortly stipitate, erect, thinly flabellate
and very proliferous. The branching and anastomosing vertical lamellee of which it
is composed all terminate at about the same level in thin, sinuous margins. The
lamellee are scarcely 3 millims. in thickness and have a tendency to become perforated
by larger and smaller apertures. The two surfaces of the lamella are not distinguishable;
each is finely conulose (granular) and minutely and slightly hispid. Vents not
recognisable. Texture tough and resilient ; colour (in spirit) greyish-brown. Total
height only about 41 millims., but with a maximum breadth of about 90 millims.

The skeleton is dense, composed of plumose columns radiating upwards and outwards

into the small surface conuli, and merging internally into an irregular but fairly dense

reticulation of spicules. There is a large development of very pale-coloured spongin.

Spicnles.—(1.) Styli; slightly curved or bent, evenly rounded oftf at the base,
usually very gradually and finely pointed at the apex; of two principal sizes, but
very variable : («.) Comparatively short and stout (Plate XIIIL, fig. 5, «), say about
0-2 millim. by 0:008 millim. (b.) Long and slender (Plate XIIL, fig. 5, ), say about
0°44 millim. by 0005 millim.

2.) Oxea (Plate XIIL, fig. 5, ¢, d, ¢); subject to much the same variations in size
as the styli, and variously ended.

This species is nearly related to CARTER's Phakellia flabellata from Australia (vide
Dexpy, 10), but for the present at any rate it may be regarded as specifically
distinet.

R.N. 34 (Gulf of Manaar).

Phakellia crassistylifera, n. sp.—Plate XIIL., fig. 6.

The single specimen is a small, nrregular, proliferously lamellar and slightly
clathrous sponge, without recognisable point of attachment. The surface is granular
and minutely hispid, and there are no visible vents. Texture hard, tough, resilient.
Colour (in spirit) pale wax-yellow. Height (?) 31 millims. ; greatest breadth about
19 millims. ; thickness of lamellee variable, say about 2 millims.

The skeleton is a very dense, close and iregular reticulation of very stout fibre,
composed of a large quantity of almost colourless spongin, in which numerous usually
stout styli are more or less completely embedded. The primary fibres are stouter
than the secondaries, and may have a somewhat plumose character; but the whole
reticulation 1s so confused, and the spongin, though very abundant, so pale in colour,
that at first sight the entire skeleton looks like a dense, irregular network of thickly
scattered styli.

Spicules.—Styh (Plate XI1L, fig. 6); usually stout and comparatively short and
more or less curved ; broadly rounded off at the base, which is not narrowed, and
usually sharply and gradually pointed at the apex; but the apex is occasionally
bluntly rounded off, so that the spicule becomes strongylote with unequal ends. Size
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commonly about 0°46 millim. by 00285 millim., hut very variable in diameter ; often
much more slender than the measurement given, and occasionally a good deal stouter ;
sometimes rather longer.

R.N. 256 (Ceylon seas).

Acanthella, ScHMIDT.

Axinellidie of usually flabellate form and more or less cartilaginous consistence.  With
more or less strongly aculeate or conulose surface.  With no microseleres.

Acanthella carteri, Dexpy.—Plate VIIL, fig. 6.

There are several specimens of this sponge in the collection, and as the external
form has not yet been figured, Professor Herpmax has kindly had one of them
photographed for this report (Plate VIIL, fi. 6). There is a strong development of
very pale-coloured spongin fibre associated with the spicules, which T omitted to
mention in my original deseription, Dexpy, 3 (1889).

KEeLLer’'s deanthelle avranticca (61), from the Red Sea, comes very near to this
species, if it be not identical with it.

R.N. 11, 36, 49 (all from Gulf of Manaar, Stats. 11, IV.; V.); 2301 (perhaps young);
? 336 (perhaps young).

Acanthella flabelliformis, KxLLER.

The single specimen is thinly flabellate ; 7 stipitate (the stalk may have been hroken
off, the specimen being somewhat damaged and worn); both surfaces beset with
rather sharp longitudinal 11dges, showing a tendency to break up into conuli; with
deep, semi-cylindrical, longitudinal grooves between the ridges. The floor of the
grooves is formed by a rather thick, translucent dermal membrane, contamning no
spicules and easily stripping off’; in this membrane are scattered numerous small
vents. Colour (in spirit) dark greyish-brown. Texture tough, compressible, resilient.
Height of the single lamella of which the specimen consists 37 millims. ; breadth
51 millims. ; thickness (inclnding ridges) about 5 millims.

The skeleton is a reticulation of stout spicular fibre, containing much spongin and
comparatively few, though still very numerous, spicules. The main fibres curve
upwards and outwards to the surface, and are united by nrregular cross-fibres. The
arrangement of the spicules, both in the fibres and between them, is very nregular
and confused. The main fibres are often somewhat plumose.

Spicules.—Oxea ; straight or curved, slender, gradually and sharply pointed at
each end ; size fairly uniform, up to about 0-3 millim. by 0°0065 millim. ; occasionally
stylote.

The soft tissues are densely charged with small, round, granular brown cells,
probably pigment cells.

This species is chiefly characterised by its oxeote spicules and by the distinetly reticu-

2c
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late skeleton with its strong development of spongin. 1t appears to form a connecting
link between the genera deanthelle and Phakellic.

I have little doubt of the specific identity of the Ceylon form with that from the
Red Sea, where 1t 1s, according to KELLER, one of the most abundant and charac-
teristic forms on the reefs. Such slight differences as T have observed will be
sufficiently evident by comparison of the description given above with that given
by KELLER (61), in 1889. KgrLLer tells us that the colour in life is blue.

R.N. 31 (Gnlf of Manaar).

Auletta, ScHMIDT.

Axinellidee of tubular form ; without microscleres.

Auletta lyrata (EsPER).
1798-1806, Spongia lyrata, sPER (6); 1870, Raspaigella lyrata, ENLERS (58); 1889, Auletta
aurantiaca, DENDY (3).

There are a number of specimens of this species in the collection, which show it to
be an extremely variable one, both as regards external form and spiculation. The
re-discovery of the typical flabellate form, agreeing closely with Esrer's figs. 1 and 2
(Plate 67), enables me to identify my Adwletta aurantiace with Esper’s Spongia
lyrata, which was also obtained from Ceylow.

Typical examples may be described as follows :—

Sponge erect, flabellate, shortly stalked. Lamella thick, slightly proliferous, with
broadly rounded margin bearing a row of small, sometimes sphinctrate vents, which
are the outlets of vertical oscular tubes. Surfaces of lamella rather minutely conulose
or rugose, and slightly hispid. Texture (in spirit) compressible and resilient, but
tough ; colour yellowish-grey. One specimen (R.N. 345) has a total height of about
31 milliins., the lamella is about 42 millims. in breadth, and 7 millims. in thickness.
The vents are rather less than 1 millim. m diameter.

The main skeleton consists of wispy bands of long, slender spicules united together
by abundant very pale-coloured spongin, running upwards and outwards to the
surface conuli (from which their terminal spicules project more or less) and connected
with one another by occasional short cross-fibres of one spicule’s length, formmg an
ill-defined, rectangular-meshed network of spicular tibre. In these fibres the spicules
lie approximately parallel to one another, there being none of the typical axinellid
arrangement except in the surface brushes. Between the fibres, which have a very
loose, irregular appearance, numerous isolated spicules are scattered.

Spicules.—(1.) Styli; long and very slender, nearly straight ; evenly rounded oft
at the base and fairly sharply pointed at the apex; size about 0°41 millim. by 0-005
mitlim., but variable.

(2.) Slender oxea ; variously ended ; mostly a good deal shorter than the styli.

A second specimen (R.N. 174) differs in having the margin of the sponge thinner,
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the vents fewer and somewhat larger (with a tendency to oceupy separate prominences
of the margin), and the spicules somewhat stouter.

In the arrangement of the vents, this typical form of the species resembles
Phakellia tumida, from Australia (10), but the genus Phakellia, if retained, should
probably be restricted to species with the vents arranged on one or both of the flat
surfaces of the lamella. It differs from my “Auletta awranticaca™ in the more slender
form of the spicules, as well asin the distinetly flabellate character of the sponge, whieh
may be regarded as formed from a number of Auletta tubes fused together side by side.

R.N. 1745 345 (Stat. LXVIIL., Gulf of Manaar, 10 fathoms).

Auletta lyrata, var. glomerata, nov.

In this variety the sponge consists of an irregular agglomeration of short, finger-
like processes, more or less united together laterally, and each containing a longi-
tudinal oscular tube terminating at the apex of the process in a sphinctrate vent. 1In
other respects, including spiculation, this variety resembles the preceding, and the
whole mass is attached to the substratum by a short stalk.

This variety makes a near approach to THIELE'S Auwletta halichondrioides, from
Japan (39), while in external form it closely resembles fig. 3 of Esper’s Plate 67.

R.N. 170 (pearl banks oft Aripu); 194 (south of Dutch Modragam Paar); 303,

Auletta lyrata, var. crassispiculata, nov.

I propose this name for three irregularly branched, loosely bushy specimens,
characterised mainly by the large size of the spicules, which, however, vary so much
that it is almost impossible to express the difference by measurements. The tubular
branches of which the sponge is composed are short and rather slender.

R.N. 43, 60 (both from Gulf of Manaar); 161 (deep water off Galle and onwards
up West Coast).

Auletta lyrata, var. brevispiculata, nov.

This variety is represented in the collection by one very fine specimen of much
larger size than usual and consisting of a great mass of branching and anastomosing
tubes, each ending in a sphinctrate vent now more or less completely closed by the
membranous sphincter.  The whole mass is attached to a very short, stout stem,
and the shape and size of the individual branches do not differ from those of the
specimens of  Auletta awranticaca” originally deseribed by me. The total height of
the specimen, however, is 122 millims., and the greatest breadth about 73 millims.
The branching is very irregular.

The spicules commonly measure about 035 millim. by 0°0164 millim.

R.N. 45 (Gulf of Manaar).

Auletta elongata, n. sp.—Plate XIIL, fig. 7.
The type specimen (R.N. 73) consists of a bunch of seven elongated, sub-cylindrical
tubes, branching out from each other and from the short, thick stem by whieh they
2c2
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are attached to the substratum. All the tubes grow vertically upwards, close
together and parallel with one another, and they do not vary greatly in length.
Each terminates in a wide vent, which may be more or less closed by a membranous
sphincter.  Colour n spirit, dull yellowish-grey. Texture of tubes compressible,
resilient, stift; stem hard and tongh. Total height of specimen 90 millims. ; length
of stem about 18 millims. ; diameter of stem about 10 millims. ; length of longest
anbranched tube about 52 millims. ; diameter of tube about 8 millims. The thickness
of the wall of the tube is about 2 millims., and the inner surface of the wall hears the
numerous small apertures of the exhalant eanals, while the outer surface is granular
and porous i appearance and minutely hispid.

The skeleton consists chiefly of very stout bands of spicular fibre, which run longi-
tudinally through the inner half of the tube-wall, branching and anastomosing with
one another in a quite irregular manner. From these stout fibres very short, irregular,
loose, somewhat plumose columns of long, slender spicules run almost vertically
outwards to the surface of the sponge, beyond which the apices of some of them
project ; the distance between the longitudinal fibres and the outer surface being
only about one spicule’s length. No spongin is recognisable in ordinary unstained
sections.

Spicules—Very variable i form and thickness, the stoutest being found for the
most part i the coarse longitudinal fibres, while more slender ones radiate thence to
the surface. The following may be regarded as the chief varieties :—

(1.) Styli (Plate XIIL, fig. 7, «, b); fairly stout or slender, slightly curved, evenly
rounded off at the base, bluntly or sharply pointed at the apex; size about 0°83 millim,
by 0°022 millini. ; passing into

(2.) Oxea (Plate XIIL, fig. 7, ¢), of about the same dimensions, but more or less
sharply pointed at each end.

(3.) Strongyla (Plate XIIL, fig. 7, d, ¢); more or less crooked, often very much so ;
size, say, about 12 millims. by 0:022 millim.

Move slender forms of all occur, and the slenderer styli may be nearly as long as
the strongyla or much shorter than the stout styli whose measurement is above given.

This species is evidently nearly related to Awletta lyrata, differing chiefly in the
arrangement of the skeleton and the length of the tubes.

LN. 73 (outside pearl banks, Gulf of Manaar); 148, 283 (fragment, both from

deep water oft Galle and onwards up West Coast of Ceylon).

3t
3

Leucophleeus, CARTER. ™

Axinellidee of massive habit, often clathrous. Skeleton reticulate, composed of stout
multispicular fibres with little if any spongin; with a well-developed dermal
skeleton eomposed of a reticulation of spicule-bundles or a crust of tangentially
placed spicules.  Megascleres typically stylote, sometimes oxeote. No microscleres.

* J7ide CARTER (54), p. 323,
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This genus, which was never diagnosed by its author, is an extremely difficult one
to deal with. In our Report on the ¢ Challenger” Monaxonida, Mr. RipLEY and I
decided to suppress it as a synonym of Hymeniacidon, but it has lately been revived
by TmisLe (39) as a distinet genus, and I am prepared to follow him in this respect.
I cannot quite see, however, why THIELE should, in the same work, have established
another genus (dmorphilla) for the reception of closely shmilar forms (especially as he
gives no definite generic diagnoses), unless it be on account of the comparatively small
size of the spicules.

If we decide to separvate Leucoplhlans from IHymeniacidon, as T think we must, it
must be mainly on the ground of the presence in the former of a strongly developed
dermal skeleton (composed, mostly at any rate, of tangentially placed spicules) which
often forms a white erust in dry specimens.

Our knowledge of these sponges, however, is still very deficient, and their systematic
position very doubtful. T retain the genus amongst the Axinellide on account of the
presence of stylote megascleres and the apparent relationship to Clocalypta as pomted
out by Mr. CAvTER.  Leucophlans fwtidus, with its long oxeote megascleres, perhaps
comes neaver to [Halichondrie than any other species, and may indicate a close
relationship with the Renierine.

Leucophleus feetidus (DENDY).
1889, Hymeniacidon (?) fetida, DENDY (3); 1897, Amorphinopsis fetida, Torsext (83);
1898, Ciocalypta feetida, LINDGREN (86).

There is ome good spechmen of this sponge in the collection, differing from the type
as onginally deseribed in its partially trabecular and elathrous external form, and in
the pale yellowish (not blackish) grey colour of the surface (in spirit).

I have already pomted out the resemblance which this species bears to RipLEY and
Dexoy’s Hymeniacidon (?) subacerata, and it is not impossible that the presence of
the small projecting styli in the dermal membrane of both these speeies may ultimately
prove to be of generic import.

R.N. 63 (Gulf of Manaar).

Ciocalypta, BOWERBANK.

Axinellidee provided with elongated, digitiform processes springing from a massive
body. In the processes the skeleton is arranged in a plumose manner with a
dense central axis. There is a thin dermal membrane supported on spicular
columns and usually strengthened by a reticulation of tangentially placed spicules,
overlying extensive sub-dermal cavities, There are no microscleres.

Ciocalypta tyleri, BoWERBANK.

There is m the collection one specimen which I must refer to the typical form of
this species (22). This specimen (R.N. 29), which T examined hastily in Liverpool,
has unfortunately not been sent out to me, as it appeared to be identical with another
which was sent instead (R.N. 294), and the only preparation which I have of it (made
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in Liverpool) shows none of the very large spicules characteristic of the variety
manaaiensis previously deseribed by me (8), though it is not impossible that such
may oceur in other parts of the sponge.

R.N. 29 (Gulf of Manaar).

Ciocalypta tyleri, var. aberrans, nov.

The single specimen consists of a flattened, cushion-shaped body of oval outline,
with a number (now four, but apparently one at least has been hroken off) of slender,
upright, digitiform processes springing from the upper surface. These processes are
long and conieal, tapering gradually almost to a point, and with no visible vents ;
their walls, however, are pierced by numerous small dermal pores. The surface of
the sponge between the roots of the processes is rather uneven and somewhat rugose,
with branching canals radiating from the roots of the processes heneath the surface,
throngh which they are plainly visible; these canals are continuous with the large
canals which run lengthwise through the digitiform processes, about four in each.
The gencral surface of the sponge is very minutely hispid; the walls of the
processes have a minutely reticulate appearance and may also be very slightly hispid.
The texturc of the hasal part of the sponge (which has been cut oft below) is fairly
compact, except for the numerous cylindrical canals, some of which run almost
vertically downwards from the bases of the digitiform processes. The colour of the
sponge (in spirit) is dull brownish-grey. The longer diameter of the base measures
about 45 millims., the shorter diameter about 24 millims. ; the thickness in the middle
of the base (now) is about 13 millims. The digitiform processes are about 29 millims.
long and 6 millims. in diameter at the base, from which they taper gradually to the
narrow, blunt apex.

The skeleton in the body of the sponge is a dense, irregular reticulation of loosely
scattered spicules, chiefly oxeote, of various sizes. There is no special dermal skeleton
and no extensive sub-dermal cavities, and the spicules at the surface do not difter in
size, form, or arrangement, from those below. In the digitiform processes there is a
central axis surrounded by about four longitudinal canals, separated from one another
by rather thin longitudinal septa radiating from the central axis. Both axis and
septa ave crowded with spicules similar to those in the body of the sponge, but mostly
arranged lengthwise.  From the more peripheral portions of the septa radiate loose
brushes of, for the most part, more slender and shorter oxea, which spread out beneath
the dermal membrane and support it on their apices, which may project slightly
beyond the surface.  Although the more peripherally placed spicules of each Drush
are inclined very obliquely to the surface, there is no true dermal reticulation, but the
dermal membrane may contain irregularly scattered spicules of various sizes.

Spicules—Oxea of various dimensions; usually gently curved, symmetrical,
gradually and fairly sharply pointed at each end; sometimes hangulate mstead of
simply curved ; oceasionally stylote with broadly rounded base. Size varymng up to



SPONGES. 199

about 0°69 millim. by 0:025 millim. ; sizes indiseriminately mixed m the body of the
sponge, partially sorted out as described above in the digitiform processes, measuring
in the surface brushes usually only about 0-377 millim. by 00082 millim.

This variety difters from the typical form of the species in the absence of the special
dermal skeleton of slender oxea placed tangentially.

R.N. 294 (Stat, XLIIL, oft Kaltura, 22 fathoms).

Collocalypta, n. gen.

Axinellidae consisting of a basal crust, from which isolated digitiform processes spring
vertically upwards. With a thick, collenchymatous ectosome which, in the
digitiform processes, is penetrated by wide longitudinal canals communicating
with the exterior by groups of small canals ending in dermal pores. Skeleton
consisting in the basal portion of erect plumose columns of megascleres; in the
digitiform processes of an axial core of spicular fibre from which loose bands of
spicules radiate outwards between the longitudinal canals to surface conuli
Spicules more or less cemented together by spongin.  Without microscleres.

This remarkable genus hears a very striking superficial resemblance to Ciocalypta,
from which, however, it difters widely in the presence of the thick, collenchymatous
ectosome and the typically axinellid (plumose) character of the main skeleton, as well
as in the total absence of dermal skeleton (compare, however, Ciocalypta tylert, var.

aberrans), and the presence of abundant spongin cement.

Collocalypta digitata, n. sp.—Plate VIL, fig. 6; Plate XIII., figs. 1, 2.

Sponge (Plate VII., fig. 6) counsisting of a flat, wide-spreading, encrusting base,
about 8 millims. thick, from which arise erect digitiform processes widely separated
from one another by irregular intervals. These processes vary much in size, the
largest in my possession is about 53 millims. high by 8 millims. in diameter in the
middle. They usually taper to a sharp apex and are, as a rule at any rate,
unbranched. The surface of the basal crust, between the processes, is smooth or
nearly so, but it may be slightly hispid, and it is covered by a good deal of foreign
matter in places. The digitiform processes have a distinetly conulose and, at the
same time, longitudinally corrugated surface. They hear no wvisible vents, hut
numerous minute pores (now all closed). The colour of the sponge (in spirit) is pale
grey ; the consistence tough aud fleshy.

The skeleton i the basal crust consists of stout, erect, plumose columns of spicular
fibre, closely crowded together. 'The spicules are arranged in the typical axinellid
manter, with their outer ends projecting obliquely upwards and outwards, while their
inner portions are cemented together by a considerable amount of spongin. Each
colmmn is continued through the ectosome as a loose tuft of more slender and longer
spicules than those which compose its deeper portion, and the apices of these spicules
commonly project bevond the surface. There is no dermal skeleton. In the digitiform
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processes we find a very dense, stout axial core of spicules more or less cemented
together by spongin, from which numerous loose hundles of spicules radiate obliquely
outwards and upwards into the surface conuli, beyond which thenr apices may project.
Here, again, there is no dermal skeleton.

Spicules.—Oxea (Plate XIIL, fig. 1), of various shapes and sizes according to
situation; («.) in the columns of the basal skeleton, stout, sub-fusiform, slightly
curved, irregularly ended, variable in size, say about 0°56 millim. by 003 millim. ;
(0.) in the ectosome of the base, comparatively long and slender, slightly curved,
iregularly ended, measuring, say, about 0-88 millim. by 0:02 millin. ; (c.) m the
digitiform processes the spicules are mostly of the long and slender type just
described, but occasionally stout and comparatively short forms oceur.

One of the most characteristic features of this sponge is the thick gelatinous
ectosome (Plate XIIL., fig. 2, ect.), composed of collenchyma, with a hyaline, or some-
times finely granular, matrix containing an inmmense number of large, stellate,
connective-tissue cells. In the basal crust this ectosome is about 0°65 millim. thiek.
In the digitiform processes it forms an even thicker layer around the dense central
axis of spicular fibre (Plate XIIL., fig. 2), but it is penetrated by large longitudimal
canals (Lc.), about half a dozen in number, and varying in diameter up to about
225 millims.  These canals are separated from one another by radially arranged
longitudinal septa (sept.), in which the bundles of spicules run out from the central
axis to the surface connli.  The ectosome on the outer sides of the longitudinal canals
is reduced to a membrane of varying thickness, containing no spicules and penetrated
by short, narrow canals which place the great longitudinal canals in communication
with the exterior. These short canals are arranged in groups at wide intervals, and
those of each group wnite together into a single larger canal before opening into the
longitudinal canal.  The dermal pores are doubtless amanged in corresponding
groups, probably with one pore at the end of each of the smaller canals, but they are
now all closed (their position is shown in Plate XIIL, fig. 2, d.pp.). The fact that the
smaller canals nnite together as they pass inwards to the great longitudinal canals
seems to indicate that this is an inhalant system. The arrangement of the exhalant
system 1 have not succeeded in making out, and the choanosome is not sufficiently
well preserved to enable me to give any details with regard to the flagellate
chambers.

The digitiform processes may contain a good deal of sand ontside the spicular axis.

R.N. 74, 74 (outside pear] banks, Gulf of Manaar).

Orper 4: BEUCERATOSA.

Non-caleareous sponges without siliceous spicules, but with a skeleton consisting of
horny fibres developed independently, Z.e., not in relation to any pre-existing
spicular skeleton. (The skeleton is sometimes replaced or supplemented to a
greater or less extent by foreign bodies.)
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The study of the very interesting series of twenty-two species, by which the horny
sponges are represented in the present collection, has caused me greatly to modify
my views as to the phylogeny of this group. Hitherto I have, in common with
certain other writers on the subject, heen in the habit of regarding it as a group of
polyphyletic origin, derived probably from several distinct groups of monaxonellid
sponges by substitution of spongin for spicules. This view I now believe to be true
only for a very limited number of horny sponges, which might be distinguished from
the true Ceratosa (or ““ Euceratosa,” as I propose to term them) under the name
“ Pseudoceratosa,” until such time as our increased knowledge shall enable us to
assign them to their proper systematic positions. This is already possible in some
cases, as, for example, in certain species of the Chalinine genus Siphonochaling
(Spinoselle), concerning which I observed as far back as 1887, in my memoir on the
West Indian Chalinine Sponges (75) :—

“Here we can trace in different species of the same genus the gradual degeneration
and disappearance of the spicules until we come down to forms like Spinoselle
maxima, mihi (Plate LXIL), and Spinoselle plicifera, D. and M. (Plate LVIIL,
fig. 5; Plate LX., fig. 1), which sometimes still contain traces of the spicules
unbedded in the horny fibre, and apparently on the verge of disappearance, while at
other times they contain no spicules whatever; and yet the specimens with spicules
and those without are specifically indistinguishable.”

As regards the great majority of the horny sponges, however, I feel convinced that
they form a natural and compact group, in which it 1s almost impossible to separate
even the genera from one another by hard and fast lines. Thus I am in close agree-
ment with PoLEJAEFF, who summarizes (74) his own observations on the classification
of the group as follows :—* With the exception of the genera Darwinella, Tanthella,
and Psammopemma, all genera are devoid of any properties separating themn absolutely
Sfrom one another.”

LENDENFELD (66) has endeavoured to show that the Ceratosa are divisible into
two great groups of very different phylogenetic origin, viz., “ Monoceratina” and
“ Hexaceratina.” It would not be difticult to expend a very large amount of
criticism upon his system, but, without going into detail, I must remark that this
main sub-division appears to me to be wholly erroneous, and that the connection
between these two groups is so close that it is quite impossible to separate them from

" one another; while, instead of the ¢ Hexaceratina” being derived from the Hex-
actinellida and the ¢ Monoceratina” from the Monaxonellida, as LENDENFELD would
have us believe, it appears to me tolerably certain that the majority of the
“ Monoceratina "* are descended from ancestral “ Hexaceratina,” and the latter in
turn from Myxospongida.

Some justification of my views concerning the phylogeny of the Euceratosa will,

* Tt must be remembered that LENDENFELD’S ¢ Monoceratina” include bhoth Pseudoceratosa aund

Euceratosa ; the latter alone are here referred to.

2 D
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I hope, appear in the course of the subsequent pages; in the meantime I may give
the following snmmary of the conclusions at which I have arrived :—

In the first place it is pretty obvious that the Aplysillidee (constituting a large part
of the so-called “Hexaceratina”) form the starting point of the evolutionary series
within the order. The primitive character of such genera as Aplysille and
Darwinella is clearly indicated by the simple canal-system, the large sac-shaped
flagellate chambers, and the very simple skeleton of branched spongin-fibres, supple-
mented in Darwinelle hy detached spicules of spongin.  The presence of these
so-called spicules at first sight seems to lend colour to LENDENFELD'S views as to the
relationship between the Aplysillidie and Hexactinellida. Tt is very difficult to see,
however, how the horny spicules in question can have anything to do with the
siliceons spicules of the Hexactinellida ; their shape is extremely variable and they
are probably best regarded simply as isolated portions of the general spongin
skeleton, secreted by groups of spongoblasts which, for some unknown reason, have
become isolated from their fellows.

Altogether the Aplysillidee agree very closely in structure with the Myxospongida,
especially with the genera [lalisarce and Hexadella, and 1t 1s not impossible that
the curious fibres of Halisarca may represent a rudiment of a horny skeleton. That
the spongin skeleton in the Aplysillidee has been developed quite independently of
that of the Monaxonellida, and with no relation to a pre-existing siliceons skeleton,
admits, T think, of hittle doubt. The character of the skeleton, consisting m the
simplest cases of a thin hasal Jamina of spongin, from which slightly branched fibres
spring vertically upwards and end in surface conuli, withont anastomosing with one
another to form a network, is quite different from what we find m typical horny
Monaxonellida, in which the spongin is originally deposited as a cement which binds
together the spicules of a reticulate skeleton, and in which, consequently, when the
spicules disappear, the spongin is left in the form of a network of horny fibres. A
very similar network of horny fibres appears, however, to have been independently
evolved in the higher Euceratosa.

This difference in the arrangement of the horny skeleton—in the one case in the
form of a network and in the other case in the form of separate tree-like fibres—has
given occasion to MiNcHiN (12) to divide his ¢ Grade” Keratosa into two orders, viz.,
“ Dictyoceratina (= Monoceratina, Lpr.)” and ¢ Dendroceratina (= Hexaceratina,
Lor., pars)” the latter group including only the family Aplysillidee. MiNcHIN'S
distinetion cannot, however, be maintained as a basis of classification, for, as
LexDENFELD himself recognised, there are undoubted Aplysillids (e.q., Dendrilla
elegans, LENDENFELD) which possess a retienlate skeleton, and in the present report
1 propose the new genus Megalopastas for snch forms, of which two species occur in
Ceylon waters.

The importance of the genus Megalopastas lies in the fact that it forms a
connecting link hetween the Aplysillidee and Spongeliide, and thus completely breaks
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down the distinction between ““Monoceratina” and ““Hexaceratina,” or *“ Dictyoceratina”

<<

and ““ Dendroceratina.” The Spongeliidie, like the Aplysilhidee, have large sac-shaped
flagellate chambers, simple canal-system, and clear transparent ground-substance.
In Tact, they differ from the Aplysillidee only n their reticulate skeleton and in their
habit of taking foreign bodies into the fibre. The so-called “ pith” in the fibre is
also less obvious, but this 1s an extremely variable character, and one upon which we
cannot place very much reliance for purposes of classification. In Megalopastas
pulvillus, for example, one and the same section may show great differences in this
respect, some fibres showing a strongly marked pith, differentiated by its darker
colour, and others apparently having no pith at all (Plate XV, fig. 3), the difference
apparently depending upon difterences in local conditions at the time when the fibre
is growing, which give rise to a more or less distinct lamination analogous to the
annudl rings i a tree trunk.

Moreover, when we remember that Scuurze has deseribed (71), under the name
Spongelia spinifera, a species in which the arenaceous fibres do not form a network
at all, but are arranged in a tree-like manner, as i the genus dplysilla, we see at
once that the distinction between the Spongeliidae and Aplysillidee is purely arbitrary,
though, as a matter of convenience, it may, perhaps, still be maintained. From the
Spongeliide the transition to the Spongnda, by compheation of the canal-system,
reduction in the size of the flagellate chambers and granulation of the ground
substance between them, 1s very simple.

I therefore conclude that the Euceratosa are a natural group descended from the
Myxospongide, that their evolution starts with the Aplysillidee and ends with the
Spongiide, between which the Spongeliida occupy an intermediate position, and that
the reticulate skeleton of the higher types has been independently evolved from a
more primitive dendritic skeleton.

Faminy : APLYSILLID A.

Fuceratosa with a dendiitic or reticulate skeleton composed of spongin-fibres
containing a more or less distinet pith, but usually without foreign inclusions ;
sometimes also with isolated spicules of spongin; with a lacunar canal-system
and large sac-shaped®flagellate chambers opening by wide mouths direct into
wide exhalant lacunz,

Darwinella, MULLER.

Aplysilhdee with a dendritic skeleton and with 1solated spicules of spongin.

Four species of this remarkable genus have been described, viz., D. awrea,
MuULLEr (67); D. australiensis, CArter (18); D. joyewxi, TopseNT (89); and
D. simplex, TopseNT (84); but it appears to me somewhat doubtful whether they
should all be regarded as specifically distinet from one another.

2D 2
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Darwinella simplex, TorseNT, 1892 (84, vide also 62)-—Plate XV, figs. 1, 2.

The single specimen forms a thin crust extending over a considerable avea on the
surface of a branching tube which has apparently belonged to some annelid worm.
The surface of the sponge is glabrous and covered with shavp-pointed conuli, about
1 to 15 millims. in height and some 2 to 3 millims. distant from one another. The
maximum thickness of the crust is only about 2 millims. The dermal membrane is
minutely reticulate and lifted up in a tent-like manner on the ends of the vertical
skeleton fibres to form the surface conuli.  The colour (in spirit) is dark purple,® and
the texture very soft and tender. The vents are inconspicuous, only one small one
having been detected. The inhalant pores are abundantly grouped in pore-sieves,
which occupy the oval or rounded meshes of the dermal reticulation.

The skeleton consists, in the first place, of sparingly and irregularly branched,
pithed horny fibres (Plate XV, figs. 1, 2) of the usual Dairwinelle type, which rise
more or less vertically from the base of the sponge and terminate in rounded apices
in the surface conuli. These fibres have a diameter of about 0°165 millim. near the
base, diminishing to about half as much in the conuli. The base of the fibre is
expanded into a thin plate of spongin, doubtless attached to the substratum ; the
fibres themselves do not appear to form any anastomoses. The wall of the fibre
is only about 0°01 millim. thick, and the interior is generally occupied by a much-
branched filamentous fungus (?), composed of rows of short cells, which more or less
completely replaces the pith in the older parts of the fibre (Plate XV., fig 2). In the
younger parts of the fibre (Plate XV., fig. 1) the pith exhibits the characteristic
thimble-shaped layers deseribed and figured by LENDENFELD in D, auirec.

[n the second place we have horny spicules of the usual Dearwenella type, but
rather sparingly developed and, so far as I have been able to ascertain, all of the
triradiate form.  They are irregularly scattered through the soft tissues, and I have
seen no union between them. The rays are long, slender and tapering; say about
05 millim. long by about 0:025 millim. thick near the hase.

The canal-system and general anatomy agree very closely with the description and
figures given by LENDENFELD (66) for D). aurec.

The Ceylon specimen agrees very well with TorseNTs descriptions of the species,
but the horny spicules (in the single specimen available) do not appear to attain so
large a size. The species has hitherto been recorded only from the Mediterranean
and the Azores.

R.N. 302 (Ceylon seas).

Megalopastas, n. gen.

i -]
Aplysillidee with an entirely reticulate skeleton and without spengin spicules.

As I have already pointed out, LENDENFELD (66) includes in his genus Dendrilla
both species (¢.g., D. rosea) without and species (e.q., D). elegans) with a reticulate

* Jide footnote under Jolrochola purpurea.
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skeleton. It is very doubtful, however, whether the genus, as constituted by
LENDENFELD, is separable from the older Aplysilla. The type species of Dendiilla
appears to be a form with a dendritic skeleton, viz., D. rosea, and if we are to
separate the species with reticulate skeleton, we can, for etymological reasons, hardly
employ the name Dendiilla tor them.

In my report on Mr. Trurstox’s Second Collection of Sponges from the Gulf of
Manaar (3) I attempted to avoid the necessity for erecting a new genus by employing
JoWERBANK'S old name Spongionelle for what must now be regarded as the type of
the genus Megalopastas, viz., Megalopastas nigra. 1 must admit, however, that
BowERBANK'S type of the genus Spongionella, viz., S. pulchella, is probably not an
Aplysillid at all (according to LENDENFELD it is a * Leioselle”), while, on the other
hand, BowERBANK (8) also applied the name Spongionella to another totally ditferent
sponge, viz., Phyllospongia (Spongionella) Loldswortli, and Spongionella is retained
by LENDENFELD (66) as a sub-genus of Phyllospongia. 1 therefore now revert to
what was my original intention in 1889, and proposc the new genus Megalopastes,
the name being chosen in allusion to the large size of the flagellate chambers.

The anatomical characters of the genus are shown in Plate XV., fig. 4, which
represents, somewhat diagrammatically, a vertical section of an Australian species,
M. elegans (LENDENFELD'S Dendrilla elegans), of which 1 happen to have much better
preserved material than of the Ceylon species. Excepting that in I elegans the
ectosome is thicker and the outermost secondary fibres of the skeleton do not lie so
near the surfiace, so that there is no ““ dermal skeleton,” the figure wonld serve almost
equally well for either of the Ceylon species. My preparations of M. elegans contain
numerous embryos, enclosed in spherical endothelial capsules, and mostly in the stage
represented in the figure, consisting of a solid inner mass of cells smrounded by an
outer layer modified near one end to form a pigment ring. This embryo agrees
pretty closely with those described by ScHULZE in Spougelia (71) and Enspongia (72),
and its occurrence perhaps tends to show the correctness of my views as to the close
relationship of the so-called  Hexaceratina ” to the other Euceratosa.

Megalopastas nigra (DExDY).—Plate XIV., fig. 7 ; Plate XV, figs. 5-8.
1859, Spongionella nigra, DENDY (3).

This very remarkable species was originally discovered by Mr. THURsTON and is
represented in Professor HErRDMAN'S collection by two specimens. The sponge
(Plate XIV., fig. 7) is sessile, and consists of a number of vertical lamellze, branching
and anastomosing with one another, often in a very complex manner. The largest
specimen I have seen was about 250 millims. high and the same m breadth, with
lamellee about 5 millims. thick. The colour of the living sponge is black (THURSTON),
when dry, dull black, and in spirit rather lighter, blackish-grey. Texture (in spirit)
very compressible and resilient ; moderately tough. Surface granulated, the granules
being really minute, close-set conuli.  Vents abundantly scattered, but almost or
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quite confined to one smrface of each lamella. The vents are componnd, each con-
sisting of an aggregation of several smaller ones, the entire group only from 1 millim.
to 2 millims. m diameter.

The main skeleton (Plate XV, fig. 5) is a rectangularly meshed network of very
distinet primary and secondary fibres, the primaries running vertically to the surface
and the secondaries crossing them more or less at right angles. The primary fibres
average about 0°049 millim. in diameter, and the secondaries about bhalf as much.
The outermost secondary fibres form a well-developed dermal or sub-dermal skeleton
(Plate XV., fig. 5, d.s.; fig. 6), in the form of an irregular network with fairly wide
polygonal meshes, the fibres averaging about 0°02 millim. in diameter.

There are many more minute conuli on the surface than there are of the stout
primary fibres, and those which do not contain the apices of such fibres are supported
by short fibres which spring vertically from the tangential fibres of the dermal
skeleton (Plate XV, figs. 5, 8).

All the fibres of the skeleton are composed of pale-coloured spongin without any
foreign enclosures. They ave not distinetly * pithed” except at the growing apices
(Plate XV., fig. 7), where the usual thimble-shaped layers of spongin are added one
on top of the other, as in other Aplysillidee, but even here the “ pith ” is not distinetly
differentiated.

The ectosome forms a thin dermal membrane containing the inhalant pores, and
the choanosome is very delicate and gelatinous. The canal-system agrees closely with
that of Aplysilla, as described and figured by Scuurze (70). It is lacunar, and the
flagellate chambers are sac-shaped and large, averaging when tull-grown about
007 millim. in diameter. They are not placed very close together and they open
directly into the excurrent lacunze, without special exhalant canalienli.

R.N. 71, 1614 (Pearl banks, Gulf of Manaar—not uncommon).

Megalopastas pulvillus, n. sp.—Plate XV., fig. 3.

The single specimen has the form of a small flattened cushion, slightly convex
above and (has been) attached by a broad flat base below. The outline of the
specimen is irregularly rounded. The upper surface hears several small, compound
vents, each about 2 millims. in total diameter; it also appears granular from the
presence of mumerous minute, slender, sharp-pointed conuli containing the ends of the
primary fibres. The inhalant pores are conspicuous under the microscope in small
groups in the thin, translucent dermal membrane. Texture (in spirit) firm, but
compressible and resilient ; colour, pale yellowish-grey. Diameter of specimen about
18 millims. ; thickness in the middle about 5 millims.

The skeleton (Plate XV., fig. 3) is a partly rectangular- and partly polygonal-
meshed network of pale amber-coloured horny fibre, in which the primary fibres are
very clearly differentiated, radiating towards the surface and terminating in long,
slender apices in the surface conuli. The primary fibres not infrequently branch,
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while at the base of the sponge they are seen to originate n a thin horizontal spongin-
lamella, which evidently forms the means of attachment to the substratum. The
primary fibres ave about 0:096 millim. in diameter, the secondaries are usually a good
deal more slender, say about 0:04 millim. in diameter, but variable. Both primary
and secondary fibres frequently exhibit a very distinet pith of variable thickness,
which evidently simply represents the older part of the fibre surrounded by fresh
aceretions of spongin. Even in old parts of the primary fibres the old slender apices
may frequently be observed thus imbedded in the new growth (Plate XV, fig. 3, ap.).
The principal secondary fibres run aeross at right angles between the primaries, but
numerous others rnn in various directions. The outermost secondary fibres form a
pretty definite dermal skeleton with polygonal meshes of very variable size. Here
and there short, vertical, gradually tapering branches arise from this network and
enter some of the surface eonuli. These branches evidently form the commencements
of new primary fibves, as in M. nigra.

The ectosome is feebly developed, forming a thin dermal membrane eontainmg the
inhalant pores and overlying the sub-dermal cavities. The canal-system is lacunar.
The flagellate ehambers are large and sac-shaped, about 0-088 nmillim. i longer
diameter ; they open by wide mouths direct into wide exhalant lacune. The ground
substance between them is very feebly developed, gelatinous-looking and broken up
into trabecule by the smaller inhalant lacunce in the characteristie aplysillid fashion.
The larger exhalant eanals eonverge towards the compound vents, where they open
to the exterior.

It will be seen from the above deseription that this species agrees closely in
skeletal characters and canal-system with M. uigra, but it differs widely in external
form and colour (in spirit). The fact that the specimen contains large ova and
embryos in endothelial eapsules likewise seems to indicate that 1t 1s not merely a
young form of M. nigra. Owing to the much greater distinctness of the pith m the
horny fibres the species is a more typiecal aplysillid than its congener.

R.N. 191 (Muttuvaratu Paar, Gulf of Manaar).

FamiLy: SPONGELITD A,

Euceratosa with a (usually) retieulate skeleton of horny fibres without distinet pith,
but econtaining foreign bodies; or with a skeleton composed of foreign hodies
united together by little if any spongin.  With lacunar eanal-system and large,
sac-shaped flagellate chambers opening directly by wide mouths into wide
exhalant lacunce.

This family may be retained as a matter of eonvenience, but it is, as I have
already indicated, logically impossible to separate it sharply from the Aplysillidwe, for
the genus Megalopastas, on the oue hand, and ScHULZE's Spoungelia spinifera, on the
other, are strictly intermediate hetween the two groups.
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Spongelia, NARrDO.

Spongeliide with a skeleton composed of distinet, but more or less areniferous, horny
fibres.

Spongelia fragilis, MoNTAGU, var. ramosa, SCHULZE.

1879, Spongelia pallescens, sub-species fragilis, var, ramosa, SCuvLzZE (71); 1889, Spongelia
fragilis, var. irregnlaris, LENDENYELD (66), pais,

There is a single, partly macerated specimen of this variety in the collection. The
external form appears to have been loboso-digitate. The skeleton network is very
coarse, with rectangular meshes, and densely charged throughout with sand. The
soft tissues are very densely charged with chains of algwe, probably Oscillaria
spongelice.  'The large sac-shaped flagellate chambers measure up to about 01 millim.
in longer diameter.

Under the name Spongelia fragilis, var. trreqularis, LENDENFELD has already (66)
recorded a sponge from Ceylon which probably belongs to this variety, as he himself
admits that his var. erregularis partly corresponds with ScuvuLze's var. ramosa.  The
species, at any rate, appears to be cosmopolitan, if not the variety also.

R.N. 307 (Ceylon seas).

Spongelia elastica, var. lobosa, SCHULZL.

1879, Spongelia pallescens, sub-species elastica, var. lobosa, Scuvrze (71); 1889, Spongelia
elastica, var. lobosa, LENDENFELD (66).

There is one specimen of this variety in the collection, consisting of a massive,
columnar and shghtly clathrous basal portion, giving off numerous short, irregular,
digitiform processes ahove. The surface is covered with acute conuli, larger and
further apart on the lower than on the upper portions of the sponge, varying from
about 05 millim. to 25 millims. in height. Between the conuli is stretched the
usual reticulate dermal membrane, and the lines of the dermal reticulation are
areniferous. The texture (in spirit) is soft and elastic and the colour pale greyish-
yellow. The specimen measures abont 58 millims. in height by 40 millims. in
maximum diameter.  The apices of the branches are commonly occupied by parasitic
barnacles, each enclosed in a cavity which opens to the exterior by a small terminal
aperture resembling a vent.

The primary fibres of the skeleton, ending in the conuli, are abundantly charged
with foreign matter, chiefly sponge-spicules, while the connecting fibres are almost
free from foreign matter, and form a moderately close network. The canal-system
and histology agree closely with ScHULZE'S classical deseription.  The large, sac-
shaped flagellate chambers, about 0:08 millim. in maximum diameter, are imbedded in
a sparsely developed gelatinous ground substance. They have numerous prosopyles
and open directly by wide mouths into the exhalant canals,
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This variety is well known in the Mediterranean and, aceording to LENDENFELD
o > S b4
occurs also in the North Atlantic and in Australian seas.
R.N. 165 (deep water off Galle and onwards up West Coast of Ceylon).

Spongelia elastica, var. crassa, nov.—Plate X1V, fig. 4.

This variety differs from var. lobose in the much coarser main fibres, filled with
much larger foreign particles (sand grains), and in the more areniferous character of
the connecting fibres, which, however, are still occasionally quite free from sand. In
external appearance (Plate XIV., fig. 1) the single specimen closely resembles the
specimen of var. lobosc described above, but it may readily be distinguished by its
much more rigid and coarsely arenaceous character. The very stout main fibres
coutain sand grains of extremely various size. The network of connecting fibves is
very irvegularly developed and sometimes is absent over wide areas. The sponge is
infested by numerous small chaetopod worms imbedded in the soft tissues.

R.N. 35 (Gulf of Manaar).

Spongelia incrustata, n. sp.

Sponge compressed, irregularly lobose, proliferous. Surface with small acute
conuli irregularly scattered over it at varying intervals, and only about 1 millim. in
height ; minutely reticulate over large areas, while over areas quite as large the
dermal reticulation is completely obliterated by the sand cortex. Vents rather small
and mostly on the margins of the lobes. Texture (in spirit) rather soft, compressible,
flaccid, cavernous internally.  Colour yellowish-grey throughout.  The largest
specimen is about 100 millims. in maximum diameter, and the lobes are generally
not more than 5 millims. or 6 millims. thick, though varable.

The skeleton consists in the first place of the dense arenaceous cortex, which is
well developed everywhere, except in the thin dermal membrane of the pore-areas
which lie between the meshes of the dermal reticulation (where present). This cortex
is about 0°5 millim. thick. Internally the skeleton also consists chiefly of sand-
grains, arranged in irregular tracts rather than in well-defined fibres, but often held
together by spongin cement. Between these tracts are wide areas free from sand.

The canal system 1s that of a typical Spongelice. The sub-dermal cavities, under-
lying the pore-sieves, are large, and the whole canal-system is lacunar in a high
degree. The flagellate chambers are sac-shaped and up to about 0°08 millim. in
longer diameter, opening by wide mouths into the exhalant canals and provided with
qumerous prosopyles. The mesogleea between them is very scantily developed, clear
and gelatinous, but with numerous stellate connective-tissue cells. The walls of the
larger exhalant canals contain numerous elongated muscle-cells.

This species appears to be nearly related to LENDENFELD'S Spongelice laxa from the
South Coast of Australia (66), but the swrface conuli are more or less acute instead of
rounded, the skeleton fibres are apparently much less well-defined, and the sand
cortex is apparently much thicker.

2 E
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R.N. 72 (outside pearl banks, Gulf of Manaar); 279 (deep water off Galle and
onwards up West Coast of Ceylon).

Psammopemma, MaARsHALL.

Spongeliidae in which the skeleton is composed of densely aggregated sand-grains

which are more or less connected together by spongin.

Psammopemma crassum (CARTER), var. clathrata, nov.
1885, Holopsamma crassa, CARTER (18) : 1589, Psammopemma crassum, LENDENFELD (66).

The specimens differ from the types as described by Mr. CarTER in their clathrous
form and in the absence of large couspicuous vents. They are extremely irregular
and friable, and densely charged with coarse sand, over which a distinet pellueid
dermal membrane, free from sand, 15 frequently stretched. The surface is very
uneven, sometimes ribbed and sometimes conulose ; the texture incompressible but
fragile, and the eolour (in spirit) pale brown.

The sand grains are not arranged in distinet fibres, but n ill-defined bands forming
an nregular reticulation. They are connected at the points of contact by a very
small quantity of spongin cement.

The flagellate chambers are large (about 0°08 millim. in longer diameter) and sac-
shaped, and open direct into the exhalant canals by wide mouths. The ground
substance between them is clear and transparent and very sparsely developed, except
in the neighbourhood of the larger canals. which are surrounded by an abundant
gelatinous collenchyma, with nmmerous stellate or fibrous connective-tissue cells.

The types of the species came trom Anstralia, and LENDENFELD also vecords it from
New Zealand.

R.N. 64 (tvpe of variety, Gulf of Manaar); 330 (Ceylon seas).

FayiLy: SPONGIID.E.

Euceratosa with a veticulate horny skeleton and with small, more or less spherical
tlagellate chambers, commouly provided with special narrow exhalant canaliculi.
The ground-substance between the chambers is compact and densely charged
with fine granules.

Cacospongia, SCHMIDT.
Spongiidae with a very wide-meshed skeleton network, and with distinetly lamellated

horny fibres which are usually of a brown colowr and of very variable diameter.

Cacospongia scalaris, SCHMIDT.

1862, Cacospongia scalaris, SCHMIDT (47); 1879, Cacospongia scalaris, Scutvrze (72);
1559, Stelospongia scalaris, LENDENFELD (66).

There are several rather small specimens in the collection which agree closely with
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the Mediterranean form as deseribed and figured by Scnutze.  The connecting
fibres are often very irvegular in arrangement and very variable m diameter.  The
histological features are not very well preserved, but the flagellate chambers probably
have elongated exhalant canaliculi, as deseribed by Schnunze.

The main fibres may contain many foreign bodies. What can LENDENFELD mean
by saying that the fibres ave all of uniform diameter and never contain foreign bodies,
in direet opposition to the observations of ScamipT and SCHULZE !

R.N. 18 (Gulf of Manaar); 162 (three specimens); 347 (all Ceylon seas).

Euspongia, BroNN.

Spongiidee of compact structure and with a very fine-meshed skeletal network of
slender and fairly uniform horny fibre. Primary fibres, usually eontaining foreign
bodies, radiate towards the surface and arve eonnected together by a close but
very irregular-meshed network of more slender connecting fibres free from
foreign bodies.

LENDENFELD (66) has already recorded several species of Euspongic from Ceylon,
viz. i —
E. trincomaliensis, which he identifies with one of HyYATT'S Ameriean varieties
of “ Spongia officinalis” ;
E. irveqularis, var. pertusa, whieh is also recorded from North America, Australia,

-

and the tropieal Paecific; and
0. irveqularis, var. durea, also recorded from Madagasear and Australia.

eS|

There are two forms in Professor HERDMAN’s eollection whieh appear to be quite
distinet from all these.

Euspongia officinalis, Avcrorum, var. ceylonensis, nov.—Plate X1V., fig. 3;
Plate XV, fig. 5.

There are in the collection several nice speeimens of a bath sponge whieh obviously
belong to a variety of Euspongia officinalis, closely resembling E. officinalis, var.
rotunda, of Hyatr (69) and LeNxpeNreLD (66). The latter is one of the Ameriean
varieties, and there is probably sufficient difference in the Ceylon sponge to merit
recognition under a new varietal name.

The sponge is massive and compact, without vestibules Of the two specimens
whieh I now have before me, the one (in spirit) is slightly elongated vertically and
at the same time slightly compressed laterally and slightly flattened on the top, while
the base is somewhat constricted and eharged with pebbles and other foreign matter.
The vents are rather large and conspicuous, scattered on the top and sides of the
sponge, from 25 millims. to 5 millims. in diameter, sometimes more or less promninent.
Each vent forms the termination of a long vertieal oscular tube, of the same diameter
as itself. The surface is thickly and uniformly covered with minute, low conuli

2 E 2
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(abont 0°8 millim. apart, from apex to apex), from the summits of which fine ridges
adiate into the mtervemng valleys, where they branch and anastomose with one
another, so as to give rse to a delicate reticulation which is scarcely visible to the
naked eye, and in the meshes of which the dermal pores are sitnate in small groups.

The colour of the surface in spiit is black, paling to grey below and internally, and
the texture compact, but compressible and very elastic. The specimen thus deserihed
measures about 90 millims. i height by 73 millims. in greatest breadth. Another
somewhat similar spirit specimen has been photographed for me by Professor HERDMAN,
and is represented, about two-thirds natural size, in Plate XIV., fig. 3.

Professor HerpMAN has also sent me part of the macerated skeleton of a much
larger specimen. The piece sent is a segment of what appears to have been a massive,
hemispherical si)()llge, with very strongly convex upper surface and broad flattened
base.  Numerouns large vents, up to 8 millims. in diameter, are scattered singly over
the upper surface, cach at the end of a long, vertical oscular tube. Between these
vents the surface is rather uneven (but not channelled or grooved) and honeycombed
by close-set narrow vertical canals (inhalant) about 0°5 millim. in diameter, which
reduce the skeleton reticulation to a mesh-work of thin trabecule which terminate at
the surface in small, slightly projecting villi.  The texture, after soaking in water, is
very soft and elastic and not very tough, and the colour 1s pale greyish-yellow. The
specimen from which this piece was taken must have been about 200 millims. in
diameter by 100 millms. in height.

The primary fibres of the skeleton (Plate XVI., fig. 5) run parallel with one another
(at distances of about 0°8 millim.) towards the surface, where they end singly in the
conuli. They ravely branch, and apparently never anastomose. They are about
0:04 mallim. i diuneter and composed chiefly of broken sponge spicules, with
comparatively little spongin cementing them together. They are connected with one
another by a polygonal-meshed network of secondary fibres, in which the meshes vary
greatly in size and shape, while the fibres are of fanly uniform diameter and only
rvarely contain foreign matter. Average diameter of meshes, say, about 0°17 millim. ;
diameter of the secondary fibres themselves, when tully developed, about 002 millim.,
but often less.

Owing to the quantity of broken spicules which they contain, the primary fibres
ave distinctly visible to the naked eye in the macerated sponge, appearing as very
fine threads of a paler colour than the rest of the skeleton, and thus constituting what
is perhaps the most obvious distinctive feature of the variety.

The dermal membrane contains numerous broken sponge-spicules scattered
through it.

In wternal anatomy tlis variety agrees minutely with ScHULZE'S classical account
of the bath sponge (72), so that it is unnecessary to describe the canal-system and
histology in this place. One point perhaps deserves mention, and that is the very
strong development of long bands or cords of granular tibrous cells, running through
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the sponge in various directions (but mostly more or less at right angles to the
surface), and not by any means confined to the neighbourhood of the larger canals.
These bands are, as already suggested by ScauLze for closely similar structures in the
Adriatic bath sponge, probably musenlar, and their function appears to me to be to
effect the contraction of the sponge as a whole and thus squeeze the water out very
thoroughly when necessary.

This Ceylon bath sponge appears to differ from most of the varieties of Euspongic
officinalis in the greater slenderness of the very pale-coloured secondary or connecting
fibres of the skeleton. Scuurze gives the average thickness of these fibres in
Euspongia officinalis as 0°03 millim. to 0°035 millim., while in our variety they
attain only a thickness of about 002 millim., and are often less.

Owing to this character the sponge acquires a remarkable softness, but at the same
time loses somewhat in durability. This want of durability may impair its value as
an article of commerce, but in view of its softness and elasticity and its great absorbent
power, combined with its good shape and size, I am inclined to think that it would
be worth while to experiment in the way of placing it upon the market if it can be
obtained in sufficient guantity.

R.N. 37 (several specimens in spirit) ; 101 (dry). All from Trincomalee.

Euspongia tenuiramosa, 1. sp.

Sponge consisting of irregular, slender branches, usually only about 5 millims. or
6 millims. in diameter and apparently repent. The branches are more or less angular
or nodose, and usually very crooked. The surface 1s more or less concealed by coarse,
calcareous débris, such as the shells of large Foraminifera, &e.  Where free from
foreign matter, it is covered with small, sharp conuli, seattered at very various intervals.
Vents small and few; pores not observed. Colour (in spirit) purplish-brown or
nearly black. Texture, where free from foreign matter, which occurs internally as
well as at the surface of the sponge, compressible and resilient. The longest branch
is about 60 millims. in length by 5 millims. in diameter, but the diameter varies
much.

The skeleton is an irregular but fairly close, polygonal- or sometimes quadrangular-
meshed network of rather dark-coloured fibre varying much in diameter. Here and
there primary fibres can be recognised running into the surface conuli, and these may
contain a rather slender core of broken sponge-spicules. The primary fibres have a
diameter of about 005 millim. The connecting fibres vary from about the same
diameter downwards to about 0°008 millim. The diameter of the meshes varies so
much that it is useless to give measurements.

The material is not very well preserved for histological investigation, but, so far
as 1 have been able to make out, the internal anatomy offers no features of special
interest and agrees closely with that of other species of the genus. The flagellate
chambers are small, about 0:024 millim. in diameter, and nearly spherical, and the
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ground-substance between them is finely granular. I have not been able to make out
the nature of their openings. The usual eylindrical cords of elongated fibre-cells are
present. and there is a collenchymatous ectosome. There appears also to be a thin
cuticle similar to that of various species of Ilippospongict.

As regards skeletal characters this species agrees closely with LENDENFELD'S very
comprehensive Euspongic irreqularis, but the external appearance 1s so characteristic
that it seems to deserve a distinet specific name.

I.N. 311 ; 339 (Yard Cove, Trincomalee, shallow water).

Hippospongia, SCHULZE.

Spongiidee of clathrous structure, but otherwise resembling Euspongic, except that
the skeleton fibre may be much coarser and the whole sponge harder.

Except in its harder and more incompressible character, I cannot see that
LENDENFELD'S genus Hyatella differs from Scuvize’s Hippospongia, yet LENDENFELD
himself deseribes a Hippospongic dura which is, perhaps, as hard as any Hyatella.

Hippospongia intestinalis (LAMARCK).

1813, Spongia intestinalis, LAMARCK (73); 1877, Spongelia velata, HyATr (69); 1884,
Hippospongia intestinalis, RinLry (16); 1889, Hyatella intestinalis, LENDENYELD (66).

This species is represented in the collection by several specimens of elongated
tubular form, very intestinal in appearance and of a light brown colour, with their
walls perforated here and there at hregular intervals, and the swface slightly
conulose. The tubes may branch and anastomose, but are for the most part well
separated from one another and usually about 10 millims. i diameter, but variable.
The characteristic surface reticulation of slender horny fibre is very well developed,
and the surface appears to be covered by a remarkable continuous but separable
cuticle, which possibly has some connection with the dermal skeleton, but I have not
been able to elucidate its true nature. The main skeleton is very irregular and
composed of mostly stont amber-colonred horny fibre. Primary fibres cored with
foreign bodies are visible here and there.

The flagellate chambers ave small (about 0°03 millim. in diameter) and approxi-
mately spherical, and the ground-substance between them is finely granular. The
special exhalant canaliculi, if present, are short. Stout bands of elongated fibres,
presumably muscular and mostly longitudinal in direction, ave developed as i other
Spongide, and there may be a good deal of collenchyma around some of the larger
canals.

The species has been recorded from the Mediterranean, Zanzibar, the Mascarene
Islands, and the Amirante Group (66), and from Porto Rico (29).

R.N. 65 (Gulf of Manaar); 83 (deep water off Galle and onwards up West
Coast); 337 (Ceylon seas).
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Hippospongia clathrata (CarTER)—Plate XTIV, fig. 2.
1881, Hircinia clathrata, CARTER (5); 1887, Hircinia clathrata, DeExDY (2); 1889, Hircinia
clathrata, Duxpy (3); 1889, Hyatella clathrata, LENDENFELD (66).

There is a single specimen of this well-characterised sponge in the collection.
LexpENFELD (66) has added particulars as to the canal-system to our previous
knowledge. The sponge contains no filaments, but the bands or cords of fibrous
tissue in the choanosome, so characteristic of many other Spongidee, are very well
developed. The species was recorded hy CarteRr from the Gulf of Manaar and the
Red Sea, and 1t also oceurs in Australia (DENDY, LENDENFELD) and on the American
coast of the North Atlantic (LENDENFELD).

The figure represents the characteristic appearance of a spirit specimen, no good
illustration of the external form having yet been published.

R.N. 24 (Gulf of Manaar).

Hippospongia anomala, POLEJAEFF.
18384, Hippospongia anomala, POLEJAEFF (74) ; 1889, Hippospongia anomala, LENDENFELD (66).

There is one specinen in the collection which, although of smaller size, agrees very
well in nearly all respects with POLEJARFF's deseription and figure of the type
specimen from Torres Straits. Our specimen consists of an erect, sub-cylindrical
cavernous hody, expanding gradually below and giving oft two short digitiform
processes on one side. The interior, especially in the lower portion, is sub-divided by
trabeculze, and the surface is covered over by a thin, parchment-like dermal membrane
pierced by unumerous larger and smaller circular apertures, especially abundant
towards the extremity. These apertures lead into the large vestibular spaces in the
interior of the sponge. The end of the main hody and those of the two processes
taper suddenly to rather sharp apices, and are covered with fairly numerous small
conuli, clsewhere the surfice is nearly smooth and glabrous and provided with a
delicate cuticle, like that of Hippospongia intestinalis. POLEJAEFF'S expression
“ shagreen-like " may refer to the same character, The colour (in spirit) is pale grey,
the texture compressible and very resilient. The height of the specimen is about
120 millims. and the maximum diameter at the base about 50 millims.

The skeleton is a pretty close but irregular polygonal-meshed network of fibres of
very uniform diameter, about 0:02 millim. to 003 millim. thick, and free from foreign
bodies. Occasionally only one observes much stouter primary fibres, composed
principally of broken sponge spicules, running towards the surface and sometimes
branching. Occasionally also one sees very slender connecting fibres amongst the
ovdinary ones; these are probably young. There is no specially differentiated dermal
skeleton, but the main skeleton reticulation comes close to the surface. A good many
broken spicules are scattered in the dermal membrane.

The canal system is remarkable for the unusual length of the exhalant canaliculi
of the flagellate chambers, reminding one of the similar condition deseribed by
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Scnvrze (72) in Cucospongia sealaris.  PoLEJARFF (74) has already called attention
to variability in the development of the cameral canaliculi in this species, so that we
can hardly consider the presence of long exhalant canaliculi as a character of specific
value.

R.N. 56 (Gulf of Manaar).

Hippospongia dura, LENDENFELD (66).

The single specimen consists of an irregular massive body tapering gradually
upwards (?) or on one side (/) into a sub-cylindrical fistular process, the conical
extremity of which is perforated by numerous small, round apertures leading into the
internal vestibular space. Similar apertures are scattered more sparsely on other
parts of the sponge. Internally the sponge is cavernous, with wide, sub-cylindrical,
vestibular spaces, more or less sub-divided by trabecule of smaller diameter than the
vestibules. The vestibular spaces are covered in at the surface partly by a somewhat
parchment-like dermal membrane and partly by superficial extensions of the trabeculae
themselves. The surface is rather uneven, but not distinetly conulose ; a consider-
able amount of caleareous and other foreign matter 1s attached to it. The texture,
in spirit, is hard and only slightly compressible, and the colour rather dark brown
throughout. The specimen measures about 110 millims. in greatest length (height ?)
and 60 millims. in greatest breadth at right angles to the length.

The skeleton is an nnusually close and faily uniform network of rather stout,
amber-coloured horny fibre.  There is no distinetion between primary and secondary
fibres, except at wide intervals, where the network becomes somewhat closer and
forms stont columns radiating towards the surface. In these columns many primary
fibres run side by side and nearly parallel with one another, connected at frequent
intervals by short, transverse secondaries to form a very stout, but ill-defined, com-
pound, trellis-like fibre. Elsewhere the stouter fibres frequently run parallel with
the surface of the sponge and are connected together by more slender fibres which
run transverse to the stonter onmes. In other places again the network is quite
irvegular.  The stouter filves, forming the hulk of the skeleton, are about 0-04 millim.
or 0:05 millim. in diameter; the more slender oncs are very variable. Usually the
fibres ave quite free from foreign bodies, hut hroken spicules may be found occasion-
ally in fibres of the trellis-like groups. There is no special dermal skeleton, but the
ordinary reticulation of filres comes close to the surtace, which is covered by a thin
cuticle like that of I{ippospongic intestinalis and H. anomala. A remarkable feature
of the skeleton fibre is the brilliant yellow colour which it assumes in sections stained
with picro-carmine. The superficial enticle stains in the same way, and sometimes
appears to he continuous with the more superficial skeleton fibres, but this is a point
which requires further investigation.

The flagellate chambers are nearly spherical, only about 0:024 millim. in diameter,
and the ground-substance hetween them is finely granular.  There is a rather thin,
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collenchymatous ectosome, containing a good many brown pigment cells.  Cylindrical
hands or cords of elongated fibrous cells are developed as usual.

LespeNverp describes the species, apparently from a dry specimen, from the
American coast of the North Atlantic.  Under these cirecumstances the identitication
may seem somewhat hazardous, but the species 1s so well characterised by its general
form, its colowr and texture, and its peculiar skeleton arrangement, that T do not
think there can be much doubt about it. Of course, it is possible that there has
been a mistake about the locality of the type specimen, whicli is in the British
Museum Collection.

R.N. 57 (Gulf of Manaar).

Phyllospongia, FHLERS.

Spongiidae of thin, lamellar form, often cup-shaped.  With a close-meshed skeleton
network of slender horny fibre.

Phyllospongia papyracea (Isrer), var. —Plate X1V, fig. 6.
179%-1800, Spongia papyracca, Lsrer (6): 1870, Phyllospongia papyracea, ENLERs (58);
1577, Phyllospongia papyracea, HYATT (69); 1884, Phyllospongia papyracea, RinLry (16);
1889, Phyllospongia papyracea, yars, LENDENFELD (66).

This variety is represented in the collection by a fine dry specimen, of which a
photograph is reproduced in Plate X1V, fig. 6. The specimen is frondose, proliferous
and decumbent, and has apparently been attached to the substratum at many points.
The thickness of the fronds is about 125 millims.  The consistence (when perfectly
dry) is stift and rather fragile, the colour light brownish-yelow. The upper surtaces ot
the fronds are marked witl feebly developed concentric and radiating ridges, and also
by numerous narrow grooves, frequently arranged in a branching or stellate manuer
and probably containing minute exhalant apertures. The lower surface is entirely
tree from such grooves. Both surfaces appear minutely reticulate under a lens, and
neither possesses a continuous sand-cortex, though there is a good deal of sand
scattered on the upper surtace.

The skeleton is a close network of very pale-coloured horny fibres usually about
0-02 milimm. m diameter. The fibres are mostly free from foreign matter, hut the
primary lines, radiating to the surface, contain many comparatively large sand-grains.

Except for the presence of the stellate or branching grooves on the upper surface
and the sand-grains in the primary fibres, this species agrees very closely with the
figures and description of the type given by Esper and Enrers.  As the type came
tfrom Southern India (Tranquebar), it is not likely that the Ceylon form is more than
varietally distinct.

The species has been previously recorded from Tranquebar (Esper); (ape of Good
Hope (Hyarr); and Mozambique (RIDLEY). LENDENFELD also records it from

2 F
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Australia and New Zealand, but his identifications are not always trustworthy, and
he appears to me to have got a wrong conception of the species. Thus he states that
“n every case the sponge is attached by a short peduncle.” He also includes (perhaps
rightly) the cup-shaped Phyllospongic holdsworthi in the species.

R.N. 104a (Gulf of Manaar).

Phyllospongia holdsworthi (BOWERBANK).

1873, Spongionella holdsworthii, BOWERBANK (8); 1889, Phyllospongia papyracea, pais,
LENDENFELD (66).

There are several exquisitely eup-shaped specimens of this sponge in the collection.
BowEerBANK’s fignres and deseriptions do not appear to me to be very typical, and it
seems not impossible that he had also before him, when writing, specimens of
Plyllospongia papyracea.  The specimens which I have examined are regularly cup-

Fig. 5. Phyllospongia holdsworthi, half nat. size.

shaped (see text-fig. 5), with an entire margin and a very well developed peduncle
branching ont into root-like processes below. The wall of the cup is only about
1'5 millims. thick, stiff and tough and slightly flexible in the perfectly dry state.
Both surfaces are smooth or nearly so, but show feebly developed concentric and
sometimes radiating ridges. The vents are minute, usnally circular i outline, and
abundantly scattered over the inner smface only of the enp, which is covered by a
thin sand-cortex not sufficiently developed to conceal the minutely reticulate character
of the dermal skeleton. There is no sand-cortex on the outer surface, which is also
minutely reticulate. Professor HERDMAN informs me that the colour of the sponge
in life 1s purplish-brown, and my dry specimens still retain a distinetly purple tinge
m places.

The skeleton is a close-meshed but very irregular network of horny fibre, mostly
abont 002 millim. in diameter and free from sand, but with stouter primary lines
radiating to the surface and containing numerous comparatively large sand-grains,
especially towards the mmer surface of the sponge.
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BowerBaNk’s figures certainly represent a form which is intermediate in external
appearance between what I regard as the typical cup-shaped P. holdsworthi and the
toliaceous P. papyracea, and it is quite possible that the two are not more than
varietally distinet.

BowerBaNK quotes from a letter of Mr. Houpswortn the following intevesting
particulars :— Spongionella is only found on the 9-fathom line of the large pearl-
bank. Tt is attached to pieces of dead coral or stones. When alive it is of a dark
brown ; and when taken out of the water it looks exactly like dirty wet leather, If
you soak a bit of one of the dark specimens® you will see it with as nearly as
possible the original appearance. This sponge is so strietly confined to the locality
above mentioned, that its discovery by the divers is considered the strongest evidence
that the outer part of the hank has been reached.”

Protessor HErDMAN adds, as the result of his mueh more extended examination of
the Gulf of Manaar, that *“although very characteristic of the Periya Paar and other
deeper grounds west of the Cheval Paar, still it is not absolutely confined to these,
but may be found elsewhere, as on the Muttuvaratu Paar.”

R.N. 30; and other specimens (dry). (Peviva Paar, Muttuvaratu Paar, &c., Gulf
of Manaar.)

Hircinia, N ArDO.

Spongiidee with a coarse-meshed skeleton network usually containing much foreign
matter. Denser aggregations of the network along the primary lines frequently
form trellis-like compound fibres.  Filaments are usually present in the ground-

substance.

Hircinia fusca, CARTER —Plate X1V, fig. 1.
1880, Hircinia fusca, CARTER (4), NOT Hircinia fusca, RipLEY (16) and LENDENFELD (66).

This is a very remarkable and well-characterised species. It was orviginally
described by CARTER in less than fowr lines, and the species was styled < provisional.”
It is, therefore, little wonder that Riptey and LeNDENFELD have erred in identifying
certain slender Dbranching sponges from other localities with the Ceylon species.
CarTER’s description of the external form should, however, have been sufticient to
prevent any such misconception, for a slender, branched, eylindrical sponge, narrower
at the base, and with conuli only T millim. high, can hardly be identical with one
which is deseribed as * massive, digitate, branched lobate, cactiform on the surface.”
In addition to these characters, the dark brown colour and the resemblance to Aplysinc
Sfusca, noted by Mr. CARTER, leave no donbt in my mind that Professor HERDMAN’S
specimens really belong to the species in question, an opinion which is rendered almost

* Professor HERDMAN'S dry specimens are very pale in colour,
2 F 2
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certainly correct by the tact of their coming from the same locality.  Under the
circuinstances it seems desirable to give some details with regard to the species.

There are two good specimens in the collection, one in spirit (R.N. 48) and one dry
(R.N. 99).  The former (fignred) s massive, irregular, attached by a broad spreading
base, from which compressed digitate or flabellate processes rise vertically upwards,
bearing small vents at their apices (vents about 15 millims. in diameter). The
surface is cactiform, with usually sharp-pointed but broad conuli, up to about
3 millims. in height, but usually less. The distance between the conuli varies
greatly, but they are usually widely separated from one another by intervals of about
8 millims.  The surface hetween the conuli is smooth or wrinkled, finely granular,
under a lens very minutely reticulate and porous. The colowr on the surface (in
spirit) is warm brown, internally it is much paler, yellowish. The texture is com-
pressible and vesilient, but extraordinarily tough and leathery, so that it is very
difficult to cut sections. This leathery character 1s obviously due to the enormous

4

quantity of © filaments” which the sponge contains. Internally it is somewhat
cavernous, owing to the presence of numerous cylindrical canals running vertically
upwards towards the vents. This specimen measures about 190 millims. in areatest
breadth of base and 56 millims. in greatest height.

The dry specimen is strongly compressed, flabellate, and only very slightly pro-
liferous, with a narrow margin bearing a row of vents. It contains much more sand
than the spirit specimen, but in other respects agrees closely. It measures about
135 millims. in height by 120 mallims. in greatest breadth.

The skeleton is composed principally of large sand-grains, with a comparatively
small quantity of spongin; arranged as follows:—(1) Very stout columns or tracts
of sand-grains run vertically through the sponge and end in the surface conuli.
These columns are compound structures, in which the sand-grains are held together
by numerous short. slender spongin threads running from one to the other, in much
the same way as LENDENFELD (66) has figured for Psammopemmea marshalli.  They
apparently represent an exaggerated condition of the trellis-like main fibres of certain
other Hireiniee. (2) A very irregular network of more slender secondary fibres,
composed of sand-grains held together by spongin threads as in the main columns,
but the large sand-grains often only in single series.  (3) In the dermal membrane
there is a thin layer of hroken sponge-spicules and large sand-grains, the former lying
somewhat more superficially than the latter. Numerous broken spicules also oceur
along with the sand in the deeper parts of the sponge.

The canal-system appears to be that of a typical IHircinia, but, owing to the large
quantity of sand and * filaments,” it is impossible to get satisfactory sections. The
Hagellate chambers are not well preserved, but they appear to be about 0-04 millin.
in diameter and approximately spherical, and the ground-substance between them is
finely granular.  The soft tissues are very densely charged with filaments. These
have a maximum thickness of about 0004 millim. between the heads. The heads,
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which stain deeply with picro-carmine, are about 0°008 millim. in diameter and
somewhat variable in shape, sometimes nearly spherical and sometimes more or less
pointed at the end.

RivpLey's Dysidea fusca, which that author (16) supposed might be identical with
CARTER's Hirvcinia fusca, appears to be quite a ditferent sponge.

R.N. 48, 99 (pear] banks, Gulf of Manaar); 271 (small speecimen with fewer
filaments.  © Deep water off’ Galle and onwards up West Coast of Ceylon”).

Hircinia tuberosa, n. sp.—Plate XV, fig. 2.

The sponge consists of a very irregular, somewhat tuber-like body, from which
irregular, finger-like processes are given oft’ in various directions, the whole much
mixed np and partially coated with caleareous débris. In the largest specimen the
central portion of the sponge measures about 60 milhms. in diameter, and the two
larger processes each about 44 millims. in length by 18 millims. in diameter. The
surface is very uneven, but sub-glabrous (not reticulate) between the foreign adhesions,
and only shghtly conulose, the conuli heing low, irregular, and widely separated from
one another. Internally the sponge is cavernous, being permeated by wide, eylindrical,
meandering vestibules, which are covered in at the surface of the sponge by a thin,
parchment-like dermal membrane, pierced here and there by rounded apertures.
These apertures are evidently vents. They vary from about 0°5 millim. to 4 millims.
in diameter, and ave frequently arranged in groups. They are found sometimes on
the central portion of the sponge, but more frequently on the more or less fistular,
tinger-like processes. Texture extremely coarse and gritty throughout, but tough.
Colour (in spirit) pale yvellowish-grey throughout. There is a distinet but thin sand-
cortex in the parchment-like dermal membrane.

The skeleton (Plate XV, fig. 2) is an extremely nregular network of more or less
trellis-like horny fibre, partly enclosing and partly connecting together the very
numerous sand-grains and other foreign bodies with which the sponge is filled.
Main fibres are recognisable, but not very well defined, and the whole is so irregular
that 1t is useless to give measurements.

The flagellate chambers are about 0°03 millim. in diameter and approximately
spherical, and the ground-substance between them is finely granular.

Filaments are present in enormous numbers and usually collected together in more
or less dense bundles.  They measure about 0:006 millim. in maximum diameter
between the heads, and their heads are approximately spherical and about 0:008 millim.
in diameter

R.N. 86, 88, 88a (all from deep water off Galle and onwards up West Coast).

Hircinia schulzei, n. sp.—Plate XVI., fig. 3.

Sponge slender, eylindrical, irregularly branched, and attached at many points to
fragments of calcareous débris, amongst which it appears to creep. A few rather
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short and somewhat club-shaped branches, about 25 millims, in length and 3 millims.
i maximum diameter, probably rose vertically upwards from repent stems of about
the same diameter. The surface is pretty uniformly covered with low conuli, between
which narrow longitudinal canals may be seen running heneath a thin membrane,
which is oceasionally broken through by a single small vent or by a sieve-like group
of very small vents.  The colour (in spirit) is very pale yellow and the texture pretty
stift, but compressible and resilient.

The skeleton (Plate XV1., fig. 3) consists of widely distant, longitudinal main
fibres curving outwards towards the surface and connected at irregular intervals by
a round-meshed lattice work of secondaries. The main fibres are pretty regularly
cylindrical and about 012 millim. in diameter, not fascicled, and containing a good
many fragments of sponge-spicules.  The connecting fibres are entirely free from
foreign matter ; they vary much in diameter, but are usually pretty stout.

The canal-system is of the tvpe usnally met with amongst the Spongiide. The small
flagellate chambers are approximately spherical and up to about 004 millim. in
diameter, with short, wide, exhalant canaliculi. The gronnd-substance hetween them
1s finely granular. A very conspicuous histological feature is the presence of
numerous long, eylindrical cords of fibrous tissue rumiing longitudinally through the
sponge.  These cords are composed each of a compact mass of elongated, fiuely
granular cells, each with a very distinet, darkly staining nuclens. They closely resemble
the similar fibrous bands found in Kuspongic, &e., and are probably contractile.
The characteristic I/ircinia filaments are abundantly scattered through the soft
tissues. They are, however, very slender, and 1 have not succeeded in making out
the nature of their terminations.

This appears to be a very distinet and well-characterised species, differing from
Hircinice dendroides, ScAMIDT, which is, perhaps, its nearest ally, in its much more
slender branches and much more regular main fibres. T have mmnch pleasure in
dedicating it to the zoologist to whom we chiefly owe our acenrate knowledge of the
Spongiidze,

R.N. 277 (deep water off Galle and onwards up West Coast of Ceylon).

Hircinia anomala, v. sp.— Plate XIV., fig. 5; Plate XVL, fig. 1.

Sponge massive, irregular, with a tendency to become lobose or digitate. Surface
uniformly covered with small, sharp conuli, about 1 millim. in height and 2 millims.
apart ; with a minute reticulation of fine ridges chiefly radiating from the apices of
the conuli.  Sometimes the surtice reticulation is suppressed, and it may be present
or absent m different parts of the same specimen. The swrtice 1s not sandy, except
sometimes at the apices of the conuli. Vents inconspicuous, the sponge being,
perhaps, sometimes hipostomous.  Pores scattered abundantly in the meshes of the
dermal reticulation.  Colour (in spirit) varying from pale brown to black on the
surface ; pale brown internally.  Consistence firm, but compressible and elastic. The
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largest specimen is about 75 millims. m length by 42 millims. in greatest breadth ;
another is about 140 millims. long, with & maximum diameter of 25 millims,

The skeleton (Plate XVI., fie. 1) is an extremely irregular network of highly
arenaceous fibres.  There is no distinet differentiation into main and secondary fibres,
but the reticulation s much ecloser along tracts which run vertically to the surface
and end in the surface conuli.  These denser parts of the reticulation are evidently
homologous with the trellis-like main fibres of other Hircinice. Between them large
tracts may remain entirely devoid of skeleton. The fibres themselves vary a good
deal in thickness and in the amount of foreign matter which they contain. Usnally
there is a very large proportion of sand or sponge spicules, and comparatively little
spongin ; occasionally, however, I have seen fibres without foreign inclusions. The
spongin of the fibres is very distinctly lamellated.

The flagellate chambers are approximately spherical, up to about 0°04 millim. in
diameter (but often smaller), and either eurypylous or with short exhalant canals.
The ground-substance between them is finely granular, though perhaps somewhat less
markedly so than in typical Spongiidee. The larger canals are surrounded by a very
large quantity of gelatinous, vesicular-looking collenchyma, and commonly more or
less sub-divided by septa. Bands of fibrous tissue penetrate the soft tissues as in
other Spongiidee, but I have not found any of the ¢ filaments” so common in the
genus Hircinia.  R.N. 13 contains an immense number of unicellular bodies of a pale
yellow colour (staining brown with picro-carmine) ; these are oval or nearly spherical,
and about 002 millim. in diameter; each with a small nucleus. Occasionally they
appear to be broken up into fragments. Probably they are unicellular Algre,
comparable to those which I have described in Hexadella. R.N. 82 and 171 contain
numerous groups of smaller cells which are, perhaps, the same Alga in process of
division.

This species exhibits characters intermediate between those of the Spongeliidee and
those of the Spongiidee. The skeleton, in its highly arenaceous character, agrees with
that of Spongelic, but the small size of the flagellate chambers and the granular
character of the ground-substance prevent us from including it i that genus.
The absence of filaments, on the other hand, militates against our regarding the
species as a typieal Hircinia, but the nature of these filunents and their taxonomic
value are still so obscure that I am not inclined to exclude the sponge from the genus
solely on account of their ahsence.

In external appearance the species somewhat resembles Cucospongic scalaris.

R.N. 13 and 91 (Gulf of Manaar); 82 and 171 (deep water oft’ Galle and onwards).

Aplysina, Narpo.

Spongiide with distinctly pithed horny fibres forming a coarse-meshed skeleton
network. Of very compact texture, with narrow canals and very small flagellate
chambers.
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Aplysina purpurea, CARTER.
1880, Aplysina purpurea, CARTER (4); 1881, Aplysina purpurea, CARTER (65); 1889,
Aplysina purpurea, DExDY (3); 1889, Psammopemma fuliginosum, LENDENFELD,
pars (66).

There is only a single dry specimen of this sponge in the collection, so that T am
not in a posttion to add anything to the descriptions of the species given hy CARrTER
and myself, except by referring back to some preparations of spirit material collected
by Mr. TrurstoN, which show the sponge to be a true Aplysine and not, as
LeNDENFELD has supposed, a Psammopemnc.

The skeleton is composed of dense local aggregations of very irregular, branching
and anastomosing horny fibres, accumulated along certain tracts to torm the so-called

3

“ compound fibres,” while large intervening areas remain free from fibre altogether.
The fibres themselves have a very curious structure, consisting of a very thin onter
layer (if any) and a very thick “pith,” the latter exhibiting a granular or often
minutely reticulate appearance. They are free from foreign bodies. The inhalant
pores are abundantly scattered over certain parts of the surface. The structure of
the soft tissues is very compact and the flagellate chambers are small and probably
aphodal or diplodal. In short, the canal-system probably agrees closely with that
described and figured by ScuuLze in .Aplysina aérophoba, although the condition of
my material is not good enough to render a detailed comparison possible.

LENDENFELD has, as already indicated, made the curions mistake of confounding
this species with  Psammopenima fuliginosum,” a totally different sponge.  CARTER’S
specimens of Aplysiue purpurea were trom the Gulf of Manaar and Trincomalee, but
he subsequently (65) identified an Australian sponge with the same species. Still
later, however, when deseribing his Pseudoceratina durissime (18), he showed that
the Austialicn specimen previously identified by him as dplystuc purpures should
really be considered as a specimen of  Pseudocerating durissima.  LENDENFELD,
accordingly (66), in a manner very characteristic of that writer, observes that
“ CARTER himself has shown that his dplysiue purpuree and his Pseudocerativa
durissima are identical,” which, of course, is by no means the case. At the same
time he omits the locality from which the types of Aplysina purpurea were obtained
from the geographical distribution of Psammopemnia fuliyinosum, under which name
(while admitting that it is not the oldest) he also includes (rightly or wrongly)
CARTER’S DPscudocerating durissima.

Mr. CarteEr has given a characteristic sketch of the external form of the sponge,
together with figures of the skeletal structure (65, Plate IX., fi
sufficient for the identification of the species.

g. 1), which are

There can be no donbt that KeLLer's Psammaplysilla arabica from the Red Sea (61)
is very closely related to, if not identical with, this species. The compound skeleton
fibres, consisting entirely (according to KELLER) of reticulate © Marksubstanz,” the
cactiform surface, and black-violet colonr in aleohol, all point to generie if not
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specific identity. In the Ceylon specimens, however, there appears to be (usually at
any rate) no sand in the skeleton fibres. KELLER makes his species the type not
only of a new genus, hut even of a new family. He considers it to be closely related
to Aplysilla, hut, unfortunately, his material did not enable him to investigate the
form and arrangement of the flagellate chambers, or he would probably have seen
that the affinity was rather with dplysina, as the firm, almost leathery texture of
the living sponge and its stony hardness when dry might alone have indicated. 1
follow Mr. CARTER in retaining the Ceylon species, at any rate (with which KrLLer
does not appear to have been acquainted), in the latter genus, from which it differs in
no important respect.  In any case the name Psanumaplysilla appears to have been
very unfortunately chosen, as the sandy character of the fibre is hardly of generic
value, and the relationship with dplysilla is not nearly so close as that with Aplysina,
a very distinet genus.
R.N. 95 (Stat. TV., oft Karkopani, 6-9 fathoms, Gulf of Manaar).

Aplysina herdmani, n. sp.-——Plate X VL, fig. 4.

The single specimen consists of a rather thin, irregular, flattened crust, from which
short, slender, cylindrical, digitiform processes rise vertically upwards at wide and
irregular intervals.  The ends of these processes are truncated, and each has a single
small vent i the middle.™  The surtace, both of the basal erust and of the digitiform
processes, 1s glabrous, but heset with numerous minute conuli, from the apices of
which the ends of the primary fibres sometimes project.  The colonr, in spirit, is dull
purple throughout; the texture compact and rather fleshy, but compressible and
resilient.  The maximum diameter of the basal erust is about 55 millims. and its
thickness about 4 millims.  The digitiform processes are about 11 millims. high by
only 2 millims. or 3 millims. in diameter.

The skeleton, in the basal crust, consists of a reticulation of thin-walled, pithed
fibres of a rather dark brown colour, amongst which distinet primary fibres, running
vertically into the surface conuli, are clearly differentiated (Plate XVI, fig. 4). These
primary fibres are about 008 millim. in diameter, and the very thick, granular
“ pith 7 contains abundant Droken sponge spicules as foreign inclusions. The
primary fibres sometimes hranch, and they are connected together hy a network of
secondaries which vary greatly in diameter, being sometimes as stout as the
primaries and sometimes very slender, only about 0:016 millim. in diameter. The
secondary fibres are free from foreign matter and the stouter ones commonly run
across between the primaries and thus form rectangular meshes, but the meshes are
usually irregularly polygonal and very variable in diameter,

In the digititorm processes the main tibres—containing broken spieules—run longi-

* One of the processes forks into two close to its extremity, and each of the very short branches thus

plOdUCCd bC&l S a Small vent on 1ts tr uncated en(l.
D) T
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tudinally and give oft' short branches—also containing broken spicules—into the
surface conuh.  The secondaries are arranged as in the basal erust.

The flagellate chambers are very small, only about 0:024 millim. in diameter, and
approximately spherical, but the arrangement of the ecollared cells, on the inhalant
side of the chamber only, gives them a curious erescentie appearanee ; moreover, they
frequently appear in sections to be arranged in single curved rows; swrounding the
narrow exhalant eanals at about equal distanees, and doubtless communieating with
them by very long and narrow canalieuli, but the condition of the specimen is not
good enough to enable me to make out minute histological details. The ectosome is
chondrenchymatous rather than collenchymatous, but a large quantity of gelatinous
tissue is developed around the larger canals m the choanosome. In the neighbourhood
of the flagellate chambers the choanosome 1s abundantly granular, and hoth ectosome
and choanosome contain numerous pigment eells.

It affords me much pleasure to name this well-characterised speeies after Professor
W. A. HErRDWAN.

R.N. 340 (Ceylon seas).

Crass: CALCAREA.

Porifera with a skeleton eomposed of calcareous spieules.

The number of caleareous sponges in the collection is remarkably small, only four
species being represented, two of whiech, however, are new. I have discussed the
classification of the group mn considerable detail m my earlier writings (76, 78, 80) and
adhere to the opinions therein expressed.

Orper 1: HOMOCELA.

(aleareous sponges i whieh the endoderm eonsists throughout of eollared cells.

Leucosolenia, BOWERBANK.

With the characters of the order.

Lencosolenia (Clathrina) coriacea (MoNTAGU), var. ceylonensis, nov.—Plate XIIL.,
fig. 8.

[For literature and synonyms vide HAECKEL (7).

This well-known European species is represented in the collection by a slight
variety belonging to the reticulate section of the genus Leucosolenia as defined by
the present writer (76). The sponge forms massive, closely reticulate colonies of
slender ascon-tubes, each colony with a constricted base of attachment ; with fairly
numerous, small but prominent true oseula formed each by the coalescenee of several
tubes in a projection from the general surface. The ascon-tubes are only about
0°16 millim. in diameter and there 1s no psendoderm. The entire colony attains a
diameter of some 10 millims, or 20 millims. The colour in alcohol is pale grey.
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The spieules are nearly all regular triradiates (Plate XIIL, fig. 8, «., b., .); with
slender, not very sharply pointed rays of pretty uniform diameter and measming
about 0°088 millim. in length by 0008 millim. in diameter at the base. The apex is
rather abruptly and rather hregularly pointed. There are apparently no gnadri-
radiates at all, but two (R.N. 377, 878) of the three specimens in the collection show
a few very slender oxea (Plate XIIL, fig. 8, d) projecting from the surface of some
of the tubes. 1 have not been able to obtain these spicules in an unbroken condition,
but they apparently closely resemble those found in the next species; whether or not
they should be regarded as eonstant features of this variety, I am unable to say
with certainty.

R.N. 377, 378, 379 (all from Cheval Paar).

Leucosolenia (Clathrina) tenuipilosa, n. sp.- -Plate XIIL., fig. 9.

Sponge forming massive, reticulate colonies of ascon-tubes, closely resembling the
preceding variety but somewhat coarser. Here and there on the surface of the
colony the tubes converge to unite in small, prominent, true vents. The tubes
themselves are about 0'5 millim. in diameter, and they form a close reticulation
without any pseudoderm.  The colour in aleohol is pale grey. The largest specimen
(R.N. 158, which may he regarded as the type of the species) is cake-shaped and
flattened, measuring about 47 millins. in length, 37 millims. in breadth, and 16 millims.
m thickness.

The skeleton is arranged as unsual in the genus, and the spicules are of three

kinds :—
(I.) Regular triradiates (Plate XI1L., fig. 9, «), with rather stout, slightly
fusiform rays, bluntly and rather abruptly pointed at the apex, which is
often somewhat irregular.  Rays measuring about 0°1 millim. in length by
0:012 millim. 1 diameter at the thickest part.
(2.) Quadriradiates (Plate XIIL., fig. 9, b, ¢) abundant ; resembling the triradiates,
but with an apical ray projecting at right angles into the gastral cavity.
This ray is somewhat variable in form and size; typically it is long and
slender, gradually and sharply pointed, and slightly undulated towards the
extremity ; in the type specimen it attains a length of about 0-14 millim.
(3.) Very slender, hair-like oxea (Plate XIIIL, fig. v, d), sparsely hispidating the
surface of the tubes. These may attain a length of more than 0°4 millim.,
with an average diameter of only about 0:002 millim. 'They taper very
gradually from the proximal extremity, which is somewhat hastately sharp-
pointed and may be as much as 0004 millim. thick, to the distal, which is
han-like and apparently nearly always broken off.
This species is evidently closely related to Leucosolenia coriucea, var. ceylonensis,
but ditters in the presence of the quadiradiates, and also in the greater stoutness
and the frequently fusiform shape of the rays of the triradiates.

(b O
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R.N. 158 (Stat. LXIV., 5 fathoms, south-east of Modragam, March 17, 1902);
1584 (south of Cheval); 380 and 381 (both from Cheval Paar, March 4, 1902).

Orper 2 : HETEROC(ELA.

(‘alcareous sponges in which the collared cells are confined to more or less well-defined

flagellate chambers,

Jaony: GRANTILDE.

Heteroceela with a distinet and continmous dermal cortex, completely covering over
the chamber-layer and pierced by inhalant pores. There are no sub-dermal
sagittal triradiates, nor conspicuous sub-dermal quadnradiates. The flagellate
chambers vary from elongated and radially arranged to spherical and irvegularly
scattered ; while the skeleton of the chamber layer varies from regularly articulate
to nregularly scattered

Leucandra (HaEckEL).

Grantiidee in which the flagellate chambers are spherical or sac-shaped, never
arranged radially around the central gastral cavity, with which (or with the
main exhalant canals derived therefrom) they communicate by a more or less
complicated exhalant canal-system.  The skeleton of the chamber layer is
composed of irregularly scattered radiate spicules, but it may still present traces
of 1ts derivation from a radially symmetrical type in the presence of a few sub-
gastral sagittal triradiates.

Leucandra donnani, n. sp.— Plate XI1I., fig. 10.

The only specimen in the collection consists of a single Leucon person of sac-like
form ; elongated, sub-cylindrical, but slightly compressed ; rather strongly ewrved ;
tapering gradually from broadly rounded base to narrower apex, where the terminal
osculum is situated.  The outer surface is nearly smooth, hut shghtly granulated in
appearance.  The osculum has no spicular fringe, hut a slightly developed mem-
branous margin.  The total length of the specimen is 23 millims. ; the maximum
diameter at the base is about 95 millims., and the diameter of the vent is 2 millins.
The thickness of the sponge-wall in the middle is about 2 millims. The colour (in
spirtt) is light brown and the texture firm but brittle.

The dernal cortex, of sagittal trivadiates, is only about 005 millim. thick ; beneath
it lie large, niregular sub-dermal eavities, without, however, any special supporting
skeleton of their own. The gastral cortex, of sagittal quadriradiates, is about as
thick as the dermal cortex and pierced by the numerous apertures of the exhalant
canals.  The skeleton of the chamber layer consists for the most part of very large
sagittal trivadiates, generally arranged with the basal ray pointing outwards.
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The canal-system is typically leneonoid; the flagellate chambers, abundantly
scattered in the ground-substance between the gastral and dermal cortex, being
spherical or sac-shaped, and having a maximum diameter of about 0°08 millun. The
epithelial cells lining the larger canals contain numerous hrown pigment granules.

Spicnles.—(1.) Dermal trivadiates (Plate XILL, fig. 10, ¢, d); sagittal, with slender
vays of not very unequal length, measuring, say, about 0276 millim. in length by
0:016 millim. in thickness at the base, and tapering pretty gradually from hase to
apex, which is sharp-pointed. The rays are all straight, and the angle between the
two paired rays is onlv slightly greater than the other two angles.

(2.) Triradiates ot the chamber-layer (Plate XIIL., fig. 10, «, b); stout, sagittal,
with the basal ray somewhat shorter than the paived rays. Rays usually straight ;
somewhat fusiform and gradually and very sharply pointed. Angle between paired
vays only slightly greater than the other two angles. The paired rays ina typical
example measured about 0°7 millim. in length by 0-066 miliim. in maximum diameter,
with a basal ray about 0-57 millim. long and of about the same thickness as the
others.

(3.) Gastral quadriradiates (Plate XIIL., fig. 10, ¢, f); strongly sagittal, with the
paired rays extended nearly, or quite, at right angles to the conspicuously shorter
basal ray, and with the still shorter apical ray directed forwards almost in a line with
the basal. The ravs are all straight, or nearly so, and only moderately stout, and
taper gradually from the base to the sharp-pointed apex. Length of paired rays
about 0:188 millim., with a diameter at the base of 0°012 millim. ; with basal ray
about 0°072 millim. long and apical ray about 0°048 millim. long; the basal ray of
about the same diameter as the paired rays; the apical ray rather more slender.

(4.) Fusiform oxea (Plate XIIL, fig. 10, g); very slightly cwrved; gradually and
finely pointed at the inuer end, but with the outer end nearly always broken off:
moderately stout, measuring, say, about 074 millim. in length by 0-02 millim. in
maximum diameter.  Arvranged in sparse bundles at 1ight angles to the surface, with
the outer ends projecting but slightly.

This species is perhaps most nearly related to LENDENFELD'S Lencandra typica (79)
[= Leweconic typica, var. tub, of POLEJAEFF (77)], from the East Coast of Australia
(and Bermudas 7). but difters considerably in details of spiculation. T have much
pleasure in naming it after Captain DoNxyan, the veteran Inspector and explorer of
the Cevlon pearl hanks.

R.N. 186 (Dox~xax’s Muttuvaratu Paar, Gulf of Manaar).

Fauny: AMPHORISCITLE.

Heteroceela with a distinet and continuous dermal cortex. With conspicuous sub-
dermal quadriradiate spicules with inwardly directed apical rays.  Flagellate
chambers varying from elongated and radially wranged to spherical and
irregularly scattered.
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Heteropegma, POLEJAEFF.

Amphoriscidee with elongated flagellate chambers arranged radially around the
central gastral cavity. With a vestigial tubar skeleton of minute radiates.
With a very thick dermal cortex, composed principally of triradiate spicules.

Heteropegma nodus-gordii, POLEJAEFF (77).

This remarkable and well-characterised species is represented in the collection by a
single good-sized specimen, which agrees very closely with the types described by
PoLEsseFr in 1883 from Australia (Cape York) and the Bermudas. The only other
species known is the very closely related 7. latitubulata from near Port Phillip
Heads (80), so that the genus is apparently a characteristic Australian one, and the
discovery of H. nodus-gordii (the Northern Australian form) at Ceylon attords
another good example of the close relationship between the Ceylonese and Australian
Sponge-Fauna. The anatomy of this species has been figured both by PoLEIARFF (77)
and by myself (78).

R.N. 155 (Ceylon seas).

LIST OF THE CEYLON SPONGE-FAUNA

so far as at present known; showing the classification adopted and the geographical
distribution of those species which have been recorded from localities beyond the

Ceylon area.  The species marked H oceur in Professor HERDMAN'S collection ; those
marked D are doubtful® :—

Crass: NON-CALCAREA. 6. Stwha (Swinus) stmpler (CARTER, 4)f, Ternate
ORDER: MYXOSPONGIDA, (87).
7 )\' 4 & S . SP.
H 1. Hewadella indica, n. sp. H 7. Stelo exonsa, n. sp

8. Triptolemus (Samus) parasiticus (CARTER, 4).7

D 2. Halisarce (%) rubitingens, CARTER (5).
OB LY 8) 9. Nuethea (Tisiphonic) nana (CARTER, 4).1

ORrDER : TETRAXONIDA. 10. Sphinctrella ¥ (Tisiphonia) unnulate (CARTER,
GRADE: TETRACTINELLIDA. 4).1
SUB-ORDER: [1OMOSCLEROPHORA. Faminy : Stellettidze.
Farny: Plakinide. 11. Myriastra (Stelletta) crassicula (CARTER, 5).T
H 8. Dercitopsis ecylonica, n. gen. et sp. 12 » elavosa (RIDLEY). Oft north coast of
Australia; Philippine Islands; Amboyna(83) ;
SUB-ORDER : ASTROPIORA. g : . ’
' ’ ’ Ternate (87); Coast of Cochin China (86).
Faaminy: Pachastrellide. H 13. Myriastra tethyopsis (CARTER),
11 4. Plalinastrelle intermedia, n. sp. 14. Pilochrote ceylonica, SOLLAS (15).
180 & » schulzedy n. ). IT15. ” Twweckeli, SoLLAS. Philippine Islands.

* u compiling this list no notice has been taken of varietal distinctions. It may be noted that the
sponges described by me in my paper on “ The Sponge-Fauna of Madras” (2) all eame from the Gulf of
pong ) 1] pong
Manaar (vide TIURSTON, 99). T Vide SoLras (15).
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H28.
H 29.
H 30.
i 31.
o 32.
11 33.

3.

H 39.
40.

41.
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. Pilochrota hornelly, n. sp.
Stelletta herdmani, n. sp.
w  restighum, n. sp.
Awrara (Stelletta) ylobostellnte (CARTER, 21).7
Leionema carterty n. sp.

’ laviniensis, n. sp.

Fanwy: Geodiide,

Geadia perarmala, BOWERBANK.
w  peruncinata, 1. sp.
,. arcolutu, CARTER.
w  ramodigitaty, CARTER.
»  globostellifera, CARTER.
Australia (RipLEY, 16).%
. Erylus cartert, SOLLAs (15) = Stellotta cuastrum
CARTER (4).

Port Darwin,

SUB-ORDER : SIGMATOPIIORA.
Faniny: Tetillide,

Tetilla hirsuta, DENDY.
5 poculifera, n. sp.
w  anomala, n. sp.
lemicola, n. sp.
Craniclle clegans, n. sp.
Laraletilla cineriformis, n. gen. et sp.

FaMILy : Samide.

Samns anpnymus, GRAY; fide CARTER (4).
Bahia, West Indies, Australia, South Seas,
Seychelles (15).

(ARADE : LITHISTIDA.

5. Discodermia papillata, CARTER (4).
36.
37.

3 asperd, CARTER (4).

» leevidiscus, CARTER (4).

. sinuosa, CARTER (5).

" emarginata, n. sp.
Racodisenla (Discodermia) spinispirulifera (CAR-
TER, 4).1
Racodiscula ( Discodernia) sceptrellifera (CARTER,
5).1

2. Corallistes aculeala, CARTER (4).

43.
D 44,
I 45.

" verrucosd, CARTER (4).
Corallistes elegantissima, CARTER (4).
Aciculites orientalis, n. sp.

H 46.
I 47.

231
Taprobane herdmani, n. gen. et sp.
Letromiea massalis, n. sp.
GRADE: MONAXONELLIDA.
SUB-ORDER : ASTROMONAXONELLIDA.

Faminy : Epipolasida,

. Coppatias (Tisiphonia) penctrans (CARTER, 4).

o replans, 1. sp.

. Asteropus haeckeli, n. sp.
. Cryplotethya agglutinans, n. gen. et sp.

Faminy : Tethyide.

H52. Tethye lyncuriwm, LIN.  Semi-cosmopolitan
(especially in the North Atlantic).
H53. Xenospongie  patelliformis, Gray.  Torres
Straits.
FamiLy : Spirastrellide.
H54. Hymedesmia stellivarians, CARTER. Azores (48).
55. - moorel, CARTER (4).
56. 8 spinatostellifera, CARTER (4).
517. A capitatostellifera, CARTER (4).
58. " Irigonostellata, CARTER (4).
11 59. - curvistellifera, n. sp.
11 60. Spirastrelle  vayabunda, RIDLEY.  Torres
Straits ; Ternate (87); Aden (92).
HG61. Spirastrella tentorioides, n. sp.
1162, Placospongia carinato (BOWERBANK).  Widely

1.
D73
H73s.

distributed in tropical seas (35).

33. Placospongia melobesioides, GRAY, fide CARTER

(4). Widely distributed in tropical seas (35).

. Negombo tenuistellata, n. gen. et sp.

Fasiny : Clionidz.

. Cliona warreni, CARTER (5).
66.
H67.
68.
69.
. Alectona liggini, CARTER (4).

» indica, TOPSENT (37).
s margaritiferce, n. sp.
Thoosw socialis, CARTER (4).

Dotona, pulchella, CARTER (4). Azores (62).

FamiLy: Suberitide.

Suberites vestiyinm, CARTER (4).
»  tnconstans, DENDY (2).
- cruciabis, n. sp.

* RIDLEY’s identification seems a little doubtful (vide SoLLas, 15).

t Fide SoLLas (15).
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H 90.
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92,

H93.

H 94.

H 95.
11 96.

. Gellins fibulatus (SCHMIDT).

CEYLON PEARL

Faminy : Chondrostide.

. Chondrille nuenla, SCHMIDT ; fide CARTER (5).

Adriatic, Florida, Antilles, Azores (48);
Red Sea (61).

Chondrille anstraliensis, CARTER.
Coast of Cochin China (86).
Chondrosie — reniformis, NARDO.

Aden (92); Amboyna (83).

Austrabia;

Adriatic ;

SUL-ORDER : SIGMATOMONAXONELLIDA.
Fanmrny . Haploscleride,
SUB-FAMILY ¢ Gelliina.
Adriatic ; Euro-
pean coast of North Atlantic ; Azores (62);
Anstralia (16) ; Ternate (87).

. Gellius angulatus (BOWERRANK).  British seas

(52); Azoves (1, 48, 62); lecland (88).
(Fefliodes carnosa, DENDY.

RS Inerustans, n. sp.

» o petrosivides, n. sp.
Torochaling rohuste, RIDLEY.
(Anstralia).

Strongylophore durissima, n. gen. et sp.

Port Jackson

SUB-FAMILY : Renierina.
Leniera madrepora, DENDY (2). Java (86).
Leeniera  albeseens (= Halichondria — albescens,
JONNSTON), fide CARTER (4).
(81).
Leniera impleaa, SCHMIDT,
Azores (1, 62).
Lenicre pigmentifera, n. sp.

British seas

Adriatic (50);

»  wwologica, n. sp.

LPetrosia testudinarin (LAMARCK).
(16) ; Mevgui Archipelago (3)

Letrosie similis, RIDLEY and DENDY.
Cape of Good Tope
Kerguelen and Heard Islands (1).

Petrosia densissima, n. sp.

J OHNSTON.

Queenslaud

South

of and between

Halichondric  panicea, Cosmo-
politan (1).

Trachyopsis halichondrivides, n. gen. et sp.

SUB-FAMILY : Chalinine.

Puchyehaling subeylindrica, n. sp.
. delicatula, DENDY.
2 Urevispicudifera, n. sp.

OYSTER REPORT.

1T 97

IT 98.

H 99.
1T 100.

. Lachychalina spinilainelie, DENDY.
Chaling subarmigera, RIDLEY. Torres Straits
(16); Port Jackson (51); Coast of Coehin
China (86).
Chalina obtusispiculifera, n. sp.

»  clathrata, n. sp.

H101. w  cymeformis (ESPER ).

Y102, Coraochaling retiwmata, n. sp.

H103. i reficntis, n. sp.

H 104. ) multiformis, LENDENFELD. Aus-

11105.
1T 106.

H107.

tralia and New Zealand (51).
Ceravchaling ceylonica, n. sp.

Niphonochalina  commnnis (CARTER).  Port

Jackson (16) ; Kwrrachee (16).

SUB-FAMILY : Desmacelling.

Desmucellu tubulata, n. sp.

SUB-FAMILY : Tedaniina,

108. Tedawia digitata, Scusupt, file DENDY (2).
Cosmopolitan (1).
SUB-FAMILY : Heteroxyine.

H 109. Acanthorifer coyloncusis, n. gen. et sp.
Famy : Desmacidonide,
SUB-FAMILY : Esperelline.

H 110, Esperelle parishii, R1DLEY.  Port Darwin,

Australia (16).

H111. Esperella plumosa (CARTER).  Mauritius (33) ;
Mergui Archipelago (20).

1T 112. Esperella crassissima, n. sp.

H1135. - tenndspiculata, n. sp.

D 114, Esperelln tunicata (SCOMIDT), fide CARTER (4).
Adviatic (47); Azores (62).

H115. Paresperelle serratohamaty (CARTER).  Van-
couver, file LAMBE (85).%

H116. Puresperelln bidentutu, n. sp.

H 117, Iotrochota purpurea (BOWERBANK). Straits of
Malacea (49); North Australia (16); Am-
boyna (83); Amirante group (16); % South
Coast of Australia (10); ? West Indies (53).

11118, Iotrocholu bacutifere, RIDLEY. Western Indian

Ocean (16); North Australia (16); Am-
hoyna (83); Celebes (39); Ternate (87);
Coast of Cochin Chine (86).

* LAMBE’s identification is probuably erroneous.
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120. Paramyrilla*

H121

H124.
I 125.
H 126.

134.

135.
136.

137.

133

139

* This genus 1 now propose fov the reception of CARTER'S Halichondria infrequens.
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. Yvesia (V) (Halichondria)
(CARTER, 4).

acoratospicnlwmn
(Halichondria) — infrequens
(CARTER, 5).

SUB-FAMILY : Phlwodictyinze,

. Phlacodictyon fistulosion (BOWERBANK). North-
ernand Western Australia (1, &e.); Amboyna
(83); Azores (1; 62); ? oft Bahia (1); Ter-
nate (?) (87).

2. Histoderma (Suberites) fistulatuin (CARTER, 4).

West Australia, fide CARTER (4).

3. Histoderma vesiculatning n. sp.

SUB-FAMILY : Eetyonina.

Myrille arenaria, n. sp.
b, lenwissima, . sp.

Clathria frondifera (BOWERBANK). Straits of
Malacca and Gaspar Strait (49); Queensland
and Torres Strait (16); Western Indian
Ocean (Providence, Amirante, Seyehelles)
(16); Red Sea (91); Java Sea (86).
. Clatlia indica, DENDYV,

w  spiculose (DENDY).
. Raspailice thurstoni, DENDY.

»  fruticosa, DENDY.

. hornelli, n. sp.
. Plumohalichondric.  (Halichondria) — phunosa
(MoxTaGU); fide CanrtER (5).  British
seas (52, &c.); off Bahia (1): Kerguelen (82).

3. Microciona armuta, BOWERBANK, fide CARTER

(4). British seas (52).

Microcione. atrasunguinea, BOWERBANK, fide

CARTER (4). British seas (52).

Microciona affinis, CARTER (4).

Hymeraphia clavate, BOWERBANK, fide CAR-

TER (4). British Isles (52); Azores (62);

Amboyna (83); &c. (ride 62).

Hymeraphia (Microciond) bulboretorta (CAR-

TER, 4).

. Iymeraphia () (Microviona) Jascispicalifera
(CARTER, 4).

. Hyweraphia (%) unispiculuin (CARTEE, 4).

H 140. Agelus manvitiana (CARTER).  Mauritius (54);
off Tristan da Cunha (?) (1) ; Ternate (87).

11141, Ayelas ceylonica, n. sp.

H 142. Echinodictyuwn dothratmn, n. sp.

H 143. Aulospongus tbulatns (BOWERBANK).

144, o (M (Dictyocylindrus) sessilis, CAR-
TER (4).

11145, Acarnus ternatus, RipLEY. Bomhay (?) (16) ;
Amirante (16); Torres Straits (16) ; Tahiti (1);
Teruate (87).

H 146. Cyamon quinqueradiotum (CARTER).

147, ,,  (Microciona) quadriradiatun (CARTER)
(4). West Indies (4).

H 143. Plocamic manaarensis (CARTER).
fide LLAMBE (85).F

H 149. Dubaris eruca (CARTER).

150. Rhabdoploca (Microciona) ewrvisprenlifera (CAR-

TER, 4). Azores (62).

Rhabderemia indica, n. sp.

California,

1T 151.

Faminy : Axinellide.
11152, Spongasorites topsenti, 1. sp.
153, % () lamellata, n. sp.
11542 ) (%) lapidiformis, n. sp.
H 155. Hypmeniacidon petrosioides, n. sp.
H156. Thrinacophora agariciformis, n. sp.
1BL BT - durissinut, n. sp.
1158, Awxinella labyriathica, DENDY.

181550 . manus, n. sp.
H 160. ' tenuidigitate, n. sp.
[T161. w  halichondrioides, n. sp.
162. w (O (Hymeraphia) erecta, CARTER (4).

North and South Atlantic and Sonthern
Ocean (1); Azores (62).

11163. Phakellia donnani (BOWERBANK).

164. o ridleyi, DENDY (2).
H165. - synunctrica, n. sp.
11 166. ’s ceylonensis, 0. sp.

H 167. - crassistylifera, n. sp.
11163, Aeanthelle carteri, DENDY.

H169. » flabelliformis, KELLER. Red Sea
(61).
H170. dulette lyrate (BSPER).

1t is evidently

nearly related to Myeilla, and may be diagnosed as follows :— Isperelline whose principal megascleres

are spined oxea, with which are associated smooth tylota.

sigmata.”

T LaMee’s identification is doubtful.

(]

Mcroscleres tridentate isochele amd

H
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Auletta clongatu, 0, sp.

Leucopllons  futidus (DENDY).  Amboyna
(83); Ternate (87); (1) China Sea (86).
(focalypta tylert, BOWERBANK. Port Elizabeth
(22); Southern Coasts
Australia (3, 10).

Collocalypt digituta, n. gen, et sp.

and  Eastern of

ORDER : EUCERATOSA.

FamiLy : Aplysillideae.
Darwinella simpler, TOPSENT. Mediterranean,
Azores,

Megalopastas nigre (DENDY).
” pulvillus, n. sp.
FasiLy : Spougeliidze.
Spongelia fragilis, MoNTAGU.  Cosmopolitan.
" clastica, Scuvrze.  Cosmopolitan.

,, incrustata, n. sp.

w (%) conice (BOWERBANEK, 8). Wes-
tern Indian Ocean (Glorioso Island) (16).
Dsammopenana cvassuue (CARTER).  Australia
and New Zealand (66).

FamiLy : Spongiida,
“ucospongia eavernosa, SCIIMIDT
DENFELD, 66).
Cacospongia scalaris, SCIIMIDT. Mediterranean.

(fide LEN-
Almost cosmopolitan (66).
Fuspongie  officinalis, AvctonRUM.  Almost
cosmopolitan (66).

Euspongia
LENDENFELD, 66).
of Australia:
sahamas (66).
Euspougia tenuiramose, n, sp.

. trincomaleusis, LENDENFELD (fide
LENDENFELD, 66).
Pernambuco (66).
Hippospongia intestinalis (LAMARCK).

trvegularis, LENDENFELD  (fide
Madagascar; Iinst Coast
Strants ;

Torres Oceania

Nassa;  Havannah;
Medi-
terranean ; Zanzibar; Masearene and Ani-
rante Islands; Porto Rico.

Hippospongia cluthrate (CARTER).
Australia ; American Coast of North Atlantic,

ted Sea
Hippospongin anomale, POLEJAEFT.  Torres
Straits.

Hippospongia dura, LENDENFELD. American
Coast of North Atlantic.

193.
H 194

Stelospongia onduatjeana, LENDENFELD (66).
Lhyllospongia papyracea (ESPER). Tranguebar ;
Cape of Good Hope ; Mozambhigque ; (%) West
Coast of Australia; (?) New Zealand ; (?)
Chatham Islands (66).
H 195. Phyllospongia holdsworthi (BOWERBANK).
L 196. Iircinia fusca, CARTER.

197. »  tullate, DENDY (2).

Ileads, Australia (66).

H198. Hircinia tuberosa, n. sp.
11 199. b
H 200. o

Port Phillip

schulzet, n. sp.
anomala, n. sp.
D 201. w  arundinacea, CARTEL (4).
H 202. Aplysina purpurca, CARTER.
203. w  Jusca,® CARTER (4). Seychelles (16);
South-west Coast of Australia (65).
. Aplysine spenyelil, LENDENFELD.
(66).

Aplysing hevdmani, n. sp.

Crass: CALCAREA.
ORDER : HOMOCELA.

Jamaica

H 206. Leucosoleniw coriacea (MONTAGU). North-east
Atlantic (7).

Leucosolenia tenuipilvsa, n. sp.

Leucosolenie (Ascallis) darwinii (WAECKEL, 7).

Red Sea, Java (7).

11 207.
208.

ORDER : HETEROCGLA.,
FamiLy . Sycettidee.
Nyectta sagittifera, HARCKEL (7).
Sycon raphanus, SCIIMIDT, file HABCKEL (7).
Mediterranean, Red Sea (7); South Coast of
Australia (7, 80).
FamiLy : Grantitde.
. Leucandrva (Leweetta) pransgenio (IIAECKEL, 7).
Cosmopolitan.
2. Lewcandra (Leucovtis) pulvinar (HAECKEL, 7). T
West Coast of Aunstralia, Red Sea (7).
H 213. Lewcandre donnani, n. sp.
Fariny : Amphoriscidae.
H 214, Heteropequu nodus-gordii, POLETAEFYF.  North
Australia, Bermudas (77).
215. Lewcille (Leneandra) cucumits (ITAECKEL, 7).
Sonth Coast of Australia (7).

* Aceording to LENDENFELD (66), this species is identical with HYATT'S Deadrospongia crassa.  1If so, the
geographical range must be extended to Nassan.

T CARTER (5) adopts [TAECKEL’S varictal name indice for the Ceylon forn.
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It appears from the above list that no less than 215 species of sponges (ineluding
about seven doubtful ones) have now been recorded from Ceylon waters, which evidently
torm an extremely rich centre of sponge distribution. Of these 215 species, 146
occur in Professor HERDMAN’s colleetion, of which 77 (or 527 per cent.) are here
described as new. 1 consider it very satisfactory to have been able to identify as
many as 69 previously known species in the collection, especially as I always prefer
giving a new specific name to making a doubtful identification ; mistakes of the latter
kind being often far more difficult to correct than those of the former. Seventy-five
out of the total number of species have been recorded from localities heyond the
Ceylon area.

As regards the general character of the Ceylon Sponge-Fauna, the most striking
feature, next to its richness, is its close velationship with the Sponge-Fauna of
Australia and the adjacent islands.  Tu the Report on the © Challenger” Monaxonida
we defined an area of distribution (No. IV. on the chart) including Australia and the
islands north of Australia as far as the Philippines (inclusive). This we called the
Indo-Australian area. No less than 47 out of the 75 species whose range 1s known to
extend beyond the Ceylon region are common to the latter and our Indo-Australian
region —the majority of them occurring actually along the Australian Coast.

Of these 47 species, the following are not known to ocenr except in the Indo-
Australian area (in the “Challenger” sense) and westwards as far as Southern India:—
Stacha  stmplew, Myriastra  clavosa,  Pilochrota haeckeli, Geodice  globostellifera,
Xeuospongic patelliformis, Chondrdla australiensis, Toxochalina robusta, Rewdera
madvepora, Petrosia testudinario, Chalina sub-crnagerd, Siphonochaline commanus,
Esperella parishii, (7) Lotrochota prrpurea, Listodermea Sistulatwm, Leucopldeus
Sutiddus, Hippospongia anomala, Hireinia vallate, Leucille cucrnes.  The following
extend (so far as known) westwards not further than the Iast Coast of Afriea
or eastwards not further than New Zealand i —Spirastrelle vagabunda (Aden),
Ceraochalina multiformis (New Zealand), fotrochotw baculifere (Western Indian
Ocean), Clathria frondifera (Western Indian Ocean, Red Sea), Adcarnus ternatus
(Western Indian Ocean, Tahiti), Ciocalypta tyleri (Port Elizabeth), Psammopemma
crassum (New Zealand), Phyllospoungia papyracea (Mozambique, Australia !, New
Zealand ?), Aplysina fusea (Seychelles), Lencosolenia darwing (Red Sea), Leweandra
pulviner (Red Sea).  Another characteristic Indo-Australian species 1s Adgelos
mecuriticene, hitherto recorded only from Mauritius, Ceylon, Ternate (under the
synonym . carvernosa, TrieLe), and donbtfully from Tristan da Cunha.

If, on the other hand, we compare the Ceylon Sponge-Fauna with that of the Red
Sea, as elaborated chiefly by Kenner (61), we notice a considerable difference.
KEeLLER records a total of 88 species from the Red Sea, to which Topsext (91, 92)
has added 13.  Of these, only 14 are known to occur in Ceylon, viz. :—Spougelic
Sfragilis, Euspongic  officinalis, Cacospongia  cavernosa, Hippospongin clathrata,
Clathiia frondifera, Aconthella flabelliformis, Spirastrella vagabuidea, Placospongic
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melobesioides, Chondrilla  nucula, Chondrosice  reniformis, Leucosolenia  dariin,
Sycon vaphanus, Leveandra propvgenia, Leveandra pulvinar, of which all but five
(Clethrice fronditera, deanthella fabelliformes, Spivastrella vagabunda, Leucosolenica
durwini, and Leweandra pulvinar) are so widely distributed that their ocewrrence is
of little significance. A few other Red Sea species, however, are very closely related
to Ceylon forms, and 1t is not improbable that two or three which have been described
by KerLer under new names may be identical with Ceylon species, as will appear
from the descriptive part of this report. Amongst the Australian Sponge-Fauna also
a number of species occur which are very nearly related to Ceylon species, and which
have not been taken account of in the above comparison.

A considerable number of sponges have also heen deseribed from South and East
African waters outside the Red Sea. The ¢ Challenger” made collections n the
neighbourhood of the Cape of Good Hope, and Kirkratrick (17) has lately described
45 species collected by Dr. Gincnrist.  Kenner (61) also gives a considerable list of
species trom the East African area, in whicli, however, while excluding South Africa,
he includes the islands of the Western Indian Ocean visited by the  Alert.” In
spite of these researches only four C‘eylon species appear to have lbeen met with
along the African Coast itself (outside of the Red Sea), viz. ——Phyllospongia
papyracea (Mozambique), Ciocalypta tylere (Port LElizabeth), Tedania digitata
(Mozambique), and Spougelic fragilis (Zanzibar), the last two being cosmopolitan.
On the other hand, a number of Ceylon species extend, as we have seen, to the
islands of the Western Indian Ocean, viz. :— Il ppospongic intestinalis, Tuspongia
trregularis, Cacospougio cavernosa, Spongelic (1) conica, Aplysina fusca, Tedania
diyitata, lotrochota baculifera, Iotrochota purpurea, Clathvia froudifera, Acarnus
ternatus,  Agelas mavritiana,  Chondpidla nneula, Samus  anonymus, Lewcendra
promigenia. These species have very possibly spread south-westwards from Ceylon
along the chain of small islands formed by the Maldives, Seychelles, Chagos,
Amirantes, &e.

Even if we make allowance for errors and omissions in identification and doubtful
species, and also for the important fact that many more species are known from
Australasian waters than from the Red Sea and East African Coast, it appears
probable from the above data that the Sponge-Fauna of Ceylon is move closely
related to that of the eastern side of the Indian Ocean than 1t is to that of the
western side, and the Ceylon vegion may be safely included zoo-geographically in our
Indo-Australian area. The similarity of the Sponge-Fauna of Ceylon to that of
Australia 1s doubtless to be accounted for by the facilities of distribution and suitable
habitats atforded by the broken coast line which extends between the two, for it is
probable that, owing to the brief duration of their free-swiniming larval condition,
shallow-water sponges are rarely able to traverse wide areas of deep ocean.

A few other points concerning the geographical relationship of the Ceylon Sponge-
Fauna are, perhaps, worth noticing in this place. The Sponge-Fauna of the Azores
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has lately been worked out in great detail by TorsexT (48, 62), who records eight
species from that area which are also met with in Ceylon, while two of these, Dotone
pulchella and Rhabdoploca wiaspiculifera. have not yet been met with elsewhere.
The genus Petronica, also, 1s only known as yet from the Azores and from Ceylon,
o almost identical. Heuce, in spite of the great difference in

o

the two species bem
point of distance, the Sponge-Fauna of the Azores appears to resemble that of Ceylon
nearly as much as does that of the Red Sea !

There also appears to be a certain amount of aflinity between the Sponge-Fauna of
(‘eylon and that of the American coast of the North Atlantic, especially amongst the
horny sponges (... Ilippospongic dia), though, perhaps, some of the identifications
in this group are a little doubtful.  The Lithistid genus Aciculites, however, has, so
far as T am aware, only been rvecorded from Ceylon and Havannah, and the two
species in these two remote localities are closely similar.

Very nearly two-thirds of the total number of species are, however, so far as 1s
known at present, peculiar to the Ceylon area, and, although the number of such
species (at present 140) will certainly be largely decreased by future identifications
and discoveries in other localities, it will, on the other hand, also be augmented by
fresh additions to the list of the Ceylon Sponge-Fauna. My investigations of the
Sponge-Fauna of other parts of the world also lead me to believe that while a
considerable number of species enjoy a very wide geographical range, the majority
have comparatively small areas of distribution. 1 strongly suspect, however, that a
large nmumber of our so-called “species” will ultimately be found to be so closely
connected by intermediate forms that it will no longer be possible to separate them
sharply from one another. In the meantime they must be distinguished by separate
names, and, if the different forms are fully and properly described, it should he easy
for future workers to trace out their true relationships.
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DESCRIPTION OF PLATES.
PLATE 1.

Fig. 1. Hesadello indica ; vertical seetion of R.N. 46, combined dvawing.
Ch., inhalant chones; (7.L., choanosomal lamella; (4., sub-cortical crypts; ZKel., ectosome ;
F.(', flagellate chambers; L.E.C., larger exhalant eanal; Mem., roofing membrane of
inhalant chones; P.E.(", primary exhalant canals; P.I.(., primary inhalant canals;
Sy..A., symbiotie alge.
» 2. Hexadello indica ; small portion of vertieal seetion through choanosomal lamella, more highly
magnified (ZEiss F., Oc. 2).
C.T.C., connective-tissue cells; Ep., epithelium lining primary inhalant and exhalant canals ;
I.Cw., inhalant canalienli.  (Other lettering as before.)
w . Heradelle indica ; tangential seetion of the ectosome, seen from below, showing the inhalant
chones, &e.  x 52, (Lettering as hefore.)
» 4. Plakinastrelle infermedia ; RN, 224, x 2.—o., vent.
o b Ecionema carteri; N, 175, 2.—o0., vents; p.s, pore-sieves.
w 6. Tetilla pocnlifera ; RN, 230. x 3. Upper patt in seetion.
(1., cloaca; L.E.(', larger exhalant canals,
w 7. Tetilla limicola ; RN, 70. Nat. size.

0., vents; s.l., root tuft of spicules matied together with mnd.

on

. Taprobane herdmani ; RN. 40, Slightly reduced ; from a photograph.

PLATE Il

Fig. 1. Dercitopsis ceylonice ; RN, 139, Spicules.  All x 230,
a.—h., calthrops and triods ; i.—0., oxea.
w2 Plakinastrelle infermedia ; RN, 224, Spicules.
a.—d., dichotrizenes, x 52 ; ¢.—n., oxea, x 52 ; o.—p., microxea, x 230; ¢.—v., oxyasters, x 230.
3. Dlakinastrelle schulzel ; RN, 149, Spicules.
a.~d., trizenes, x 5H2; r—q., oxea, xH2; r.—{., microxea, x 330; w.—u., oxyasters, x 230.
» 4. DPilochrota hacckeli: RN. 127, Spieules. All x52.
a., orthotrizene ; ., monstrous form of orthotriwne; c., anatrizne; d., ., monstrous forms of
anatriene.
w B. Piochrote hornelli ; RN, 176, Spicules.
a., ., orthotrizenes, x 52 ; o, ., eladomes of orthotriznes seen from above, x 52 ; ¢, anatriene,
x 52 f., oxeote, x 52 g.—i., cliasters, x 230.
w 6. Stedlette heedinant ; RN 137, Spicules.
a.-c., brienes, x52; ., oxeote, x H2; el chiasters, x 230; .-L., oxyasters, x 230.
1. Stelletia vestigivm ; RONL 2004, Spienles. Al x 230,
a.—d., reduced trizenes ; v, oxeote ; f., 1., spherasters; ., i, oxyasters.

21
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PLATE 111,

Fig. 1. Evionema carteri ; RUN. 175, Spicules.
., b., plagiotrienes, x52; ., plagiotricene (protrizne %), x52; ¢, cladome of ¢, x230;
d., anatrizne, x 52; d'., cladome of 4., x 230 ; ¢., oxcote, x 52; f., microstrongyla, x 230;
(., chiasters, x 230.
w 2. Ecionema laviniensis ; RN, 265, Spicules.
a., dichotrizene, x 52 ; 0., cladome of dichotrizne, seen from ahove., x 52 ¢., anatrizene, x 52 ;
¢, cladome of ¢, x230; d., oxeote, x 52; ¢., chiasters, x 230; f., oxyasters (?), x 230;
¢, microstrongyla, x 230 ; k., microxeote (%), x 230.
o 5. Geodia peruncinate : RN. 223, Arrangement of the skeleton as seen in vertical section, x 52,
a., «'., dichotrizenes ; A, somal anatriene; c., reduced cortical anatrienes; ., oxea; ¢., sterr-
asters in cortical layer; ¢'., yonung sterrasters in choanosome; f., large spherasters.
v 3. Geodia peruncinate : RN, 223, Reduced anatriene, x 230.
3b.  Geodia peruncinate ; RN, 223, Microseleres.  All x 230.
a., small spheraster (chiaster %) ; 0., large spheraster; r., ontline of sterraster, to show relative
size.
4o Tetilla poculifera ; RN, 230.  Spicules.

a., h., plagiotrizenes, x52; ¢, anatricene, x 52; ¢., cladome of c., x 230 ; d., protrizne, x52;

d'., cladome of ., x 230; ¢, oxeote, x52; f., ¢., microxea, x 230; /., sigmata, x 230.
0. Telille anomaele ; R.N. 153.  Spicules.

tt., part of protriene, x 230; b, anatriene, x52; 0., cladome of 0., x 230; «., oxeote, x52;
d., sigmata, x 230.

w 6. Tetille limicola ; RN, 70.  Spicules from body. All x 230.

«., anatrizne, cladome and part of shaft; 0., protrixne, cladome and part of shaft; ¢, oxeote ;
d., sigmata.

o 1. Paratetille cineriformis ; R.N. 214, Spicules.

a.—d., modified trizenes, x 230. (The central eanal of these spicules is indicated by the dark
shading.) «., protrizene, x 52; ¢, cladome of ¢., x 230; f., anatrienc, x 52 ; f"., cladome
of £, x230; g, oxeote, x52; ¢, ¢’, ends of g, x 230, showing their irregularity in
shape and the central canal; A, sigmata, x 230.

PLATE 1IV.

Fig. 1. Crewelle elegans ; RN, 193, Vertical seetion, x 28,

a., anatrienes; b, protrienes; co., cortical oxea; dun., dermal membrane; cmb., embryo;
Jee., fibrous layer of cortex; ic.e., intracortical (sub-dermal) cavitics; 7.0, radiating
spicule-bundles of main skeleton.

Taprobane herdmani ; R.N. 40.  Desmas. All x 230.
., b., young monocrepid desmas; c., adult desma.
w 8. deienlites orientalis ; RN, 150, Spicules.  All x 230.
a., b, ¢, young monocrepid desmas; d., adult desma ; ¢, f., strongyla.
w4 Discodermia emarginade ; RN. 234, Spicules.  All x 230.
a.—d., stages i the development of the tetracrepid desma; e, end of branch of an adult

(L%

desma; [, very young discotitrene, side view, s, shaft; ¢., adnlt discotriwene, surface
view s, shaft; /., microrhabds.
o Do Letromica massalis ; RUN. 257, Spicules.  All x 52.

., monocrepid desma ; b.—d., monaxonid megascleres, showing variation in form.
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PLATE V.
Fig. I Stabe ertensa : RUN. 167, Spienles.
a.—d., dichotriienes (sh. = shaft), x 230; r., e, mievoxea, x 530,
w20 Coppatias reptans : TUN. 2420 Spicules.
a.—C., oxea, x5H2; ., chiasters, x 530.
w 3. Asteropus haeckeli ; RN, 219, Spicules.
a., oxeote, x 52; b, oxyaster, x 530; ., d., sanidasters, x 530.
o 4 Cryplotethya agglutinans ; RN, 62, Half the specimen, after division in the median plane,
Natural size.
¢h., choanosome ; ccf., ectosome ; f.b., foreign bodies adhering to the surface ; £.1, inner filrous
layer of ectosome; f.p., finger-shaped process of ectosome; .., process of ectosome
flattened at the end and eontaining longitudinal canals.
A, Cryptotethyn agglutinans ; R.N, 62. Spicules.
., b, oxea, x 52; c., chiasters from ectosome, x 230.
w 6. Hymedesmia curvistellifera ; R.N. 320.  Spieules.
a., tylostyle, x230; b, ¢, d., asters, x 530.
w 1. Spirastrelle tentorioides ; RN, 239, Spicules.
a., b, tylostyli, x 230; e.—g., spirasters, x 530.
« S Negombo tenuistellate ; RN, 362, Spicules.
a.—c., styli, x 230; d., sanidasters, x 530.
« 9. Cliona margaritiferce : RN, 261, Spieules.
a., tylostyle, x230; b.—l., spirasters, x530; ¢, ¢, intermediate microscleres, x 530; 7., I.,
spined mieroxea, x 530.
w10, Suberites eruciatas ; RN, 315, Spicules.
a., b, tylostyles, x 230; c.—¢., heads of tylostyles, showing variations, x 530.

PLATE VL
NXenospongia patelliformis, R.N. 375.
Fig. 1. Entire specimen (young), npper surface, slightly diagrammatic, x 2.
a., projection cansed hy fareign body ; m.f.,, marginal fringe of spieules; #i.p.g., marginal pore-
grooves ; o., vents; r.p.q., radiating pore-grooves, feebly developed.
2. Radial vertieal section, showing the ectosome (cortex), the sand-free portion of the choanosome,
and part only of the sandy layer of the choanosome ; slightly diagrammatie.
cort., eortex ; d.h., dermal brushes of styli; er.c., exhalant eanal; f2., bands of fibrous tissne
running inwards from the cortex to the sandy layer; sm.f, marginal fringe of styli;
m.p.g., marginal pore-grooves, showing inhalant pores and canals; o., vent.; s.¢., sand
grains.
. 3. Small portion of similar seetion, ineluding the entire thickness of the cortex and a small portion
of the ehoanosome, x 230.
ront., cortex; f.h., band of fibrons tissne running inwards from the cortex; f.o., flagellate
chambers ; scl., scleroblasts, eontaining small asters.
.. 4. Megascleres.
a., b, styli, x 525 0%, 07, hasal and apical portions of 4, x 230.
.. 5. Larger microseleres, x 230.
a.- ., varions forms of aster; ., a mnch-hranched aster from the interior of the sponge.
6. Smaller microscleres, x 530.

83

a.—m., various forms of aster.
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PLATYE VIL (Al the fignres from photographs.)

Fig. 1. Niphonochalina communis, vav. tenuispiculate ; RN, 117, reduced to nearly 3.
w2 Ceraochaling multiformis, var. manaarensis ; RN, 98, x abont 2,
5 o " ceylondco; RON. 5, xabout 4.
» 4o Puachyclading spinilomella ; RN, 94, x ahout *.
0. Gelliodes carnose; RN, 69, x abont .
6. Collocalypte diyitate ; RN, T44, nearly natural size.

PLATE VII. (All the figures from photographs.)

Tig. 1. Plocwmie imanaarensis ; RN. 107, x ahont 2.
w2 Clablrie spiculosu, vav. lessellate ; RN, 92, x about 7.
w . Phakellia coylonensis; RN, 34, x 3.
w4 Aearnus ternatus ; RN, 105, x about .
» 9. Raspailiv fraticosa, vav, lenwiramose ; RN, 100, x about 3.
w 6. Acanthelle carteri ; RN, 36, x about 2.

PLATE IX.

Fig. 1. Stronyyloplore durissima ; RN, 244, Part of dermal skeleton, x 230.
., microxea ; s, strongyla.
w20 Torochalina robusta, vav. védleyi : RN, 109, Part of main skeleton in vertical section, x 230.
0., oxea ; [, toxa,
w 3. Gelliodes petrosioides ; RN, 146, Spienles, x 230.—u., b., ¢, megascleres ; /., sigmata.
4. Desmacelle tubilate ; RN, 324, Spicules, x 230,
a., by stylis e, sigmata; d., trichodragmata ; e., isolated microxeote.
w Do Acanthorifer ceylonensis ; RN, 247, Spicules, x 230.
., smooth oxeote ; b, stylus; ¢, spined oxeote ; d., trichodragmata.
o 6. Gellivdes incrustuns : RN, 112, Part of dermal skeleton, x 230.—a., oxea ; <, sigmata.
. Gellius angnlatus, var, canaficulate ; RN, 140.  Spicnles, x 230.
., oxeote ; b, sigmata; c., toxiform.
8. Lenivia zoologiew ; RN, 262, Oxea, x 360.
o 9. Petrosio densissime ; RON. 1384, Oxen, x 360.

s 100 Dtenicra pigmentifera : N, 290, Spicules, x 360.—a., oxeote ; b., strongylote ; c., ., stylote,

PLATE X.

Fig. 1. Pachychalina subeylindview ; R.N. 292, Part of dermal skeleton, x 52,
o . R.N. 292, Oxea, x 360.

<

w 3. Chaling clathrata ; RN, 102, Part of skeleton in tangential section near the surface, x 360.
w4 Ceraochalina vetivrmata ; RN, 342, Oxea, x 360.

o Do Chaling subarmigera ; RN, 116, about half natural size (dry specimen, from photograph).

w 6. Ceraochaline ceylonica ; RN, 50.  Oxea, x 360.

w 1. Pachychalina brevispienlifere ; RN, 110, Oxea, x 360.

e

w80 Ceraochaling veticutis : RN, 58, Part of dermal skeleton, x 360.
o., well developed oxea, lying for the most part outside the horny fibve; v.s, vestigial oxea,
lying in the horny fibre.
9. Chaling obtusispiculifera ; RUN. 370, Part of surface skeleton, x 360,
0. Trachyopsis halichondrioides ; RN, 147, Oxea, x 230.
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PLATE XIL

Paresperelle bidenfuta ; RN 2634, Spienles, x 530,
a., tylostyle with bidentate apex; b, b, serrated sigmata; «, anisochela, side view ; d,,
amisochela, frout view.
Paresperella serratohanata ; R.N. 220c.  Spieules, x 530,
a., tylostyle with mucronate apex; b, b, servated sigmata.
Laresperella, sp.  Gigantic serrated sigma, x 230.
Echinodictyun clatforation ; RN, 325, Spicules, x 230,
a., large stylus; b, slender stylus; e, 4., oxea; ., f., spined tylostyli,
Myrilla temiissima : RN. 2344, Spieules, x 530.
4., polytylote ; ., spined tylostyle ; r., isochela, front view ; ., isochela, side view,
Esperellu erassissime ; RN, 240, Spienles, x 230.
a., tylostyle; 0., anisochela, side view; r., anisochela, front view; ., sigmata; ., tricho-
dragmata.
Raspwilia: horrelli ; RN. 59.  Spicules, x 230.—u«., large stylus; b, e, small swiaee styli; ., o,
fo i1, oxea; by ke, strongyla; L, L, ne, spined subitylostyli.
Ihistoderma vesieuladwm : RN, 2124, Part of dermal skeleton, x 230,
0., 1y 0., OXCRL; S, &, strongyla.

Histoderme vesiculidmn ; RN 2124, Tsochelwe, x 460.—«., sido view ; b, front view,

PLATE XIL

Spongosorites topsenti ; RN, 152, Spicules, x 52.

a.~k., various forms of large megascleres ; [, two small oxea ; m., intermediate form.
Sponyosorites (%) lamellata ; RN, 236,

a. b. e, styli, x52; d., two small oxea, x52; ¢, small oxeote, x 230.

Spongosorites (3) lapidiforuds ; RN. 145, Spicules, x 79.
Hymeniacidon petrosioides ; RN, 151, Spicules, x 230.
Thrinacophore durissime ; RN. 355, Spieules, x 230.

., stylote ; b., oxeote; c., d., trichodragmata.
Theinacophore agaviciformis ; R.N, 1604,  Spicules, x 230,

ey by ey styli o, e, oxea; f., trichodragmata.
Ausinella halichowldrivides ; TWN. 75, Spicules, x 230.--n., oxeote ; b, ¢, stylote.
Arinelle manus ; RN, 53, Spicules, x 230.
Agelas eeylonica ; RN, 312, Spicules, x 230.
Lhalbdevemia indice ; RN, 341,
r., thabdostyli, x 230; ., minute spined styli, x530; ¢, contort sigmata, x 530.

d., /l.,

PLATE XIIIL

Collocalypla digitate ; RN, T4, Oxeote spicule from hody, x 230.
0 R.N. 74 DPart of transverse section of a digitiform process, x 52,
ar., axial skeleton of spicules and spongin; .p., position” of dermal pores; ecf., collenchy-

matous ectosomal tissue; Le., longitudinal canals; sepf., septum hetween two longitndinal
canals.

Phalellia symmelrica ; RN. 159, Spicules, x 230.—«, b, short styli; ¢, oxeote; J, long stylus.

Arinella lemuidiyitale : RN, 2024, Styh, x 79.

Phalellio ceylonensis ; RN, 34 Spieules, x 230.—n, b, styli; ¢, d, ¢, oxea,

Phalellia crassistylifere ; RN, 256, Three spieules, x 230.
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Auletta clongata : RN, 73, Spienles, x 79.—a, b, styli; ¢, oxeote; d, r, f, strongyla,
Leneosolenin eoracea, vav. eeylonensts ; RN, 377, Spienles, x 360,
a, by e, trivadiates ; d, portion of oxeote.
Lewcosolenia tenidpilosa ; RN, 158, Spiendes, x 360.—«, trivadiate ; b, quadrivadiate, facial view ;
Y

Leucandra donneni ; RN, 186, Spicules, x 79.
o, b, parenchymal trivadiates ; ¢, J, dermal triradiates ; ¢, f, gastral quadriradiates ; g, oxeote.

quadriradiate, side view, showing apical ray ; d, part of oxeote.

PLATE XIV. (All the fignres from photographs.)

Iiveinia fusea ; part of RN, 48, x
Hippospongia clathrala ; RN. 24, x 11
Euspongia officinalis, vav. ceylonensis ; RN, 374, x abont 3.

2
5

Spongelie elaslica, var. erasse ; R.N. 35, x about §.
Iircinia anomale ; RN, 13, x about 2.
14

Plyllospongic papyracea, var, ; RN, 1044, x }
Megalopasias nigra : RN, 71, x 2.

PLATE XV,

Davwinellu simpler : RN, 302.—End of primary filwe, enclosed in conulus, x 230.

Darwinella simplea : RN, 302.—Portion of primary fibre, in which the pith ( p.) is partially replaced
by fungal (%) filaments ( f.), x 230.

Megalopastas pmlvillus ; RN, 191.—Portion of skeleton as seen in vertical seetion, showing the old
apiees of primary fibres (p.) enclosed in younger portions of the fibres, x 79.

Diagrammatic sketch of the general anatomy of the genus Megalopasias, hased npon vertical
seetions of a specimen of M. cleguns (= Dendrille clegans, LENDENFELD) from Port Phillip
eads, Australia, x 52.—., surface conuli; e.r., embryo capsules ; em., emhryo ; co.r., exhalant
eanals ; f.c., flagellate ehambers; 7.c., inhalant eanal; p.f., primary skeleton fihres; p.s., pore-
sieves; s.c., subdermal cavities ; s.f., secondary skeleton fihes,

Megalopastas nigre : RN, 161a.—Part of skeleton, as seen in vertical section, including the dermal
skeleton (d/.5.) as well as the main skeleton, x 52.

Megalopastas nigra ; RN, 161a.—Dermal skeleton, x 52.

Megalopastas nigre ; RN, 161A.

End of primary filwe, showing mode of growth and origin of secondary fibres, x 230.

Megalopustas wigra ; RN, 161A.

Origin of new primary fibre from a secondary filre of the dermal skeleton, vertieal section,
% 230.—r., surface conulus ; d.s., dermal skeleton ; p.f., new primary hbre.

PLATE XVI.

Hireinia anomala : TN, 82.—Part of skeleton, as seen in transverse section, x 52,
Hircinia hiberosie - TWN. 88A.—Part of skeleton, as seen in vertical section throngh the surface,
inelnding the sand-cortex (s.c.), x 52.
Iivcinia sehnlzvi ; RN, 277.— Part of skeleton, as seen in vertical longitudinal section, x 52,
Aplysina herdmant > RN, 510.—Part of skeleton, as seen in vertieal section of hody, x 79.
J ) -
Euspomain offivigalis, vav. ecylonensis : N, 101.—Part of skeleton, as seen in vertieal seetion, x 79.
B 4 - b ?
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E Wlson, Lath Cambridge
Fras. 1—3, HEXADELLA INDICA, n.Sp.; F1c. 4, PLAKINASTRELLA INTERMEDIA, DLSp.

Fic. 5, ECIONEMA CARTERI, n.sp.; Fig. 6, TETILLA POCULIFERA, D.Sp.; Fia. 7, TETILLA LIMICOLA, n.sp.;

F1o. & TAPROBANE HERDMANI, n.sp. ‘
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K16, |, DERGITOESIS CEYLONICA, n.sp. FiG. 2, PLARINASTRELLA INTERMEDIS, 1.8p. | Fia. 3, PLAKINASIKELLA
SCHULZEL, n.sp.; Fi:. 4. PILOCHROTA HAECRELL, Sollas: Fic, 5, PILOCHROTA HORNELLI, LLS].;

Fr; 6, STELLETYA HERDMANI, nsp.; Fre. 7, STELLETTA VESTIGIUM, n.sp.
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Fia. 1, TETILLA POCULIFERA, 1L3D.; Fra. 5, TrriLLA ANOMALA, Dsp.; Fls. 6, TETILLA LIMICOLA,

FiG. 7, PARATETILLA CINERIFORMIS, n.sp
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A Dendy del E Wlson, Lith. Gambridge
F16. 1, CRANIELLA ELEGANS, n.8p.; - FIG. 2, TAPROBANE HERDMANI, n.sp.; F16. 3, ACICULITES

ORIENTALIS, IL.SD.; F1G. 4, DISCODERMIA EMARGINATA, 1.Sp.; F16. 5, PETROMICA MASSALIS, n.sp.
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Fi¢. 6, HYMEDESMIA CURVISTELLIFERA, N.sp.;

SPONGES PLATE V

Ve ‘l ‘ F16.3.
3
y,\»- ‘ !
‘ & % v‘ 5
d \ 4
\ T
Y | | |
‘ = \
[ / \ ‘ 4
2 ’ @ | %f;?c :_a,‘%
i 1 = .V&\d
| |
| -

‘ |
|
|
|
} |
:‘ Vo
|
V
/. i
I ) |
93\\ A
112 )
22°C
a ; 4
R
v $"’>J/‘> 1
SR
e |
198
FIG.7 { ‘
-
4 b
i :
|
FIG 6
1
LM L C-nm‘ldgr

Fi6. 3, ASTEROPUS HAECKELI, 0.§. ;
Fra. 7, SPIRASTRELLA

Fie. 9, CLIONA MARGARITIFER.E, n.sp.;

FiG. 10, STBERITES CRUCIATUS, N.Sp.
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F16.2.

A Dendy del

n

E 7l

XENOSPONGIA PATELLIFORMIS, Gray.
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l‘ Fie. 1,
3 .. ST . - - S . o) ] . >
var. manaarensis, Dendy; F16. 3, CERAOCHALINA CEYLONICA, n.S.; Fi1G. 4, PACHYCHALINA SPINILAMELLA,

SIPHONOCHALINA COMMUNIS, Vvar. tenuispiculata, n.; F1g. 2, CERAOUHALINA MULTIFORMIS,

=y

Dendy ; Fi6. 5, GELLIODES carNosa, Dendy; F1G. 6, COLLOCALYPTA DIGITATA, n.sp.



ll CEYLON PEARI OYSTER REPORT. SPONGES PLATE VIII.

¥iG. 1, Procasia MaNAARENS)S (Carter); F16. 2, CLATHRIA SPICULOSA, var. tessellata, n.; Fie. 3, PHARELLIA
CEYLONENSIS, ILS]. ; FiG. 4, Acaryus TERNaTUS, Ridley; FiG. 5, Raspainia FRUTICOsA, var. tenuiramosa, n. ;.
‘ F1s. 6, ACANTHELLA CARTERI1, Dendy.
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Ub d
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a.
BB ) 10
A Dendx dei E Tlson, Lith Uambridge
Fic. 1, STRONGYLOPHORA DURISSIMA, 1.SP.; Fic. 2, TOXOCHALINA ROBUSTA, var. ridleyi, n.; F16. 3, GELLIODES
PETROSIOIDES, D.&}. ; Fi1c. 4, DESMACELLA TUBULATA, NLSp.; F1G. 5, ACANTHONIFER CEYLONENSIS, N.Sp.;

FIG. 6, GELLIODES INCRUSTANS, LS. ; Fi16. 7, GELLIUS ANGULATUS, var, caualiculata, a.; Fi1G. & RENIERA
ZOOLOGICA, ILSP.; F16. 9. PETROSIA DENSISSIMA, n.sp. : FiG. 10, RENIERA PIGMENTIFERA, I.sb
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Fi6s. 1, 2, PACHYCHALINA SUBCYLINDRICA, 113D, . F16. 3, CHALINA CLATHRATA, W.SD.; F16. 4, CERAOCHALINA

6, CERAOCHALINA CEYLONICA, N.SP.;
)

RETIARMATA, D.Sp.; Frc. 5, CHALINA sCBARMIGERA (Ridley); Fic.
F1c. 9, CHALINA

F16. 7, PACHYCHALINA BREVISPICULIFERA, N.SD.; F1c. & CERAOCHALINA RETICUTIS, N.SP.;
OBTUSISPICULIFERA, D.SP.; F16. 10, TRACHYOPSIS HALICHONDRIOIDES, 1.S]).
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FIG 8.

o. g h
E #lsen Lith Cambridge

F16. I, PARESPERELLA BIDENTATA, 11.5p.;  FIG. 2, PARESPERELLA SERRATOHAMATA [(‘art.); FI6. 3, PARESPERELLA, sp.;
F16. 4, ECHINODICTYUM CLATHRATUM, 1LSD. Fre. 5, MYXILLA TENUISSIMA, DS ; F1c. 6, ESPERELLA
CRASSISSIMA, DS]. 3 Fre. 7, RASpaAILIA HORNELLI, ILSp.; FiGs. 8, 9, HISTODERMA VESICULATUM, 1LSp.
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Pady del

F16. 1, SPONGOSORITES TOPSENTI, n.sj. ;
LAPIDIFORMIS, ILSP.; Fic. 4, HYMENIACIDON PETROSIOIDES, IL.8p.;

F1g. 6, THRINACOPHORA AGARICIFORMIS, 1.8 ;
F16. 9, AGELAS CEYLONICA, n.sp.; Fra. 10, RHABDEREMHA IADICA, n.sp.

MANUS, 0.5p.;
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Fle. 2, SPONGOSORITES (¥) LAMELLATA, nsp.;  Fic, 3) SPONGOSORITES (?)

FiG, 5, THRINACOPHORA DURISSIMA, ISP, ;

Fie. 7, ANXINELLA HALICHONDRIOIDES, n.sp. ; Fia. 8, AXINELLA



-l?énl{l. OYSTER REPORT =PONGES PLATE XII

L aeedy 2ot I Wilson, Lity cambridge

Fics. 1, 2, COLLOCALYPTA DIGITATA, ILSD.; FiG. 3, PEAKELLIA SYMMETRICA, D.Sp.; F1G. 4, AXINELLA
TENUIDIGITATA, NLSp.; Fi16. 5, PHAKELLIA CEYLONENSIS, n.sp.; Fi16. 6, PHAKELLIA CRASSISTYLIFERA, 1.8D.;

Fio, 7, AULETTA ELONGATA, n.sp,;  FIG. 8, LECCOSOLENIA CORIACES, var, ceylonensis, n.;  FI6. 9, LEUCOSOLENIA
TENTIPILOSA, DSP.; F1G, 10, LEUCANDRA DONNANI, n.sp.



CEYLON PEARL OYSTER REPORT SPONGES PLATE XIV.

Fia. 1, HirciNia Fusca, Carter; Fic. 2, HipPosPoNGIA CLATHRATA (Uarter) Fia. 3, EUSPONGIA OFFICINALIS,
var, ceylonensis, n.: FI16. 4, SroNGELIA ELasTiCA. var. crassa, n. : Fic. 5, IIIRCINIA ANOMALA, n.sp. ;

I'tG. 6, PHYLLOSPONGIA PAFYRACEA, var. Fie. 7. MEGALOrasTss Nuira (Dendy).



SPONGER PLATE XV,
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Fic. 3, MEGALOPASTAS PULVILLUS, n.sp.;

Fies. 1, 2, DARWINELLA SIMPLEX, Tops.;

Fies, 5—8, MEaavLoprasras NIGRa (Dendy).

Fic. 4, MEecarorasTas eLEcaNs (Lend );




SPONGES R UATE XV

F16. i, HIRCINIA ANOMALA, nsp.; Fri. 2, HIRCINIA TUBEROSA, n.sp.; F16. 3, HIRCINIA SCHULZEI, n.sp.;

Fic. 4, APLYSINA HERDMANI, n.sp.; F16. 5, EUsPoNGIA OFFICINALIS, var. ceylonensis, n.





