No. I.-REPORT ON THE SIGMATOTETRAXONIDA
COLLECTED BY H.M.S. “ SEALARK ” I N THE INDIAN OCEAN.

BY ARTHURDENDY,D.Sc., F.R.S., F.L.S., Professor of Zoology
in the University of London (King’s College).
(Plates 1-18.)
The scope of the sub-order Sigmatotetraxonida is here greatly enlarged by the
inclusion therein of the Lithistidae and Clavulidze, and the group as now constituted is
by far the largest of the tetraxonid sub-orders, being represented in the “Sealark”
collection by no less than 126 species. Of this total 57 species are here described as new,
65 are identified with previously known species (in some cases as new varieties) and 4 are
identified generically only.
The importance of the collection is indicated even more clearly by the fact that it
has seemed desirable t o propose six new genera for the reception of species represented
therein. Of these, Colloclathria is of special interest on account of the occurrence of
gelatinous spicules (colloscleres) similar to those of the recently proposed genus Collosclerophora Dendy [19 16 E] ; Barbozia, Didiscus and Sigmosceptrella are of great importance from the taxonomic point of view, throwing much light upon the origin of the
Hpirastrellins and necessitating the transference of the Clavulide from the astrotetraxonid
t o the sigmatotetraxonid series, while the peculiar discorhabd of Didiscus has suggested
some novel ideas with regard to spicule-formation [Dendy and Nicholson, 19 171.
In addition t o inany novelties the collection also contains representatives of such rare
and interesting genera as Merlia (represented only by single spicules), Forcepia, Tedanione,
Cornulum, Sideroderma*, Cyamon, Halicnernia, Acanthoxifer, Hemiasterella, Trichostemma,
&c., and adds very greatly to our knowledge of the group as a whole.
The following is a complete list of the species dealt with in the present contribution :Order TETRAXONIDA.
Sub-order SICMATOTETRAXONIDA.
Family Lithistidae.
3. Tapobane herdmani Dendy.
4. Petromica m s a l i e Dendy.

1. Theonellapulchrifolia n. sp.
2. ,%~codermia tuberosa n. sp.

Family
5 . Tetilla jLrc;fer n. sp.
6 . Cinachyra vaccinata n. sp.
7 . Cinachyra &is Lendenfeld.
8. Cinachyra providentiq n. sp.

Tetillidae.
9. Cinachyra anomla (Dendy).
10a. Paratetitla bacca (Selenka) var. violacea
(Kieschnick).
106. Paratetilla bacca var. cormcgata nov.

* Name replaced in this Report by Siderodsrmlla (q. v.).
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Family Haploscleridae.
Sub-fhmily Gelliinae.
11. Gellius jbulatus (Schmidt) var. microsigma
Dencly.
12. Cellius Jagellger Ridley and Dendy.
13. Gelliws calyx Ridley and Dendy var. indica
nov.

14.
15.
16.
17.

GeUius toxius Topsent.
Gellius petrosioides (Dendy).
Gelliodes carnosa Dendy var. laxn nov.
l’oxoclialina robusta Ridley.

Sub-family Renierinae.
18.
19.
20.
21.
22.
23.
24.
25.

Reniera senaitubulosa (Lamarclr 1).
Reniera rosea (Bowerbank).
Reniera cvihriformis Ridley.
Reniera cameratn Ridley.
Reniera cribricutis n. sp.
Reniera tuberova n. sp,
Reniera tufoiiles n. sp.
Rerbiera ligniforntis n. sp.

2G. Petrosia seychellensis n. sp.
Petrosia nbammiformis n. sp.
Ilalichondria panicea Johnston var.
Ilalichondria retiderma n. sp.
lialichondria nigra n. sp.
llalichoodria aplysinoides n. sp.
32. IIalichondria tenuirnmosa nom. n.

27.
28.
29.
30.
3 1.

Sub-family Chalininae.
33. Pachychalina subcgliudrica Dendy.
34. Chalina co&sa n. spa

35. Ceraochalittn reticutis Dendy var. salornonensis
nov.
36. Ceraochalina diferentiatn n. sp.

Sub-farnily Phlceodictyinae.
40. Phlreodictyon fi&dosurn (Bowerbank).
41. Phlreodictyon incrustatum n. sp.
42. Phlizodictyom polysipiionia 11. sp.

37. Oceanapia toxophila. n. sp.
38. Phlreodictyon seychellense n. sp.
39. Phhodictyon porosum n. sp.

Su b-family Merliinae.
43. Merlia sp.

Family Desmacidonidae.
Sub-family Esperellina.
Section MYCALEB:.
44. Mycale c~asuissinta(Dendy).
45. Biomna tubulata (Dendy).

46. Paresperella sp.

Section CLADORIIIZEIE.
47. Amphilectzcs (1) unguiculatus n. sp,

Sub-family Ectyoninae.
Section CLATHRIEB.
48.
49.
50.
51.
52.
5 3.
54.
55.

Microciona atmsnnguinea Bowerbank.
Microciona strepsitoxa Hope var. robusta n o v .
Aulospongus tubulatus (Bowerbank).
Bubaris conulifera n. sp.
Bubaris salomonensis n. sp.
CEathria procera (Ridley).
Clathria corallitineta Dendy.
Clathria spicata Hallmann.

56.
57.
5H.
59.
60.
61.
62.
63.

Clathria whiteleggii n. sp.
Clathria rnadrepora n. sp.
Clathria spori,godes n. sp.
Clathria chelifera (Hentschel).
Echinoclathria interwedia W hitelegge.
Raspailia sp.
Ectyon ceylonica (Dendy).
Echinodictyum clathratuin Dendy.

Section COLLOSCLEROPHOREAL
64. Colloclathria ramosa n. gen. et sp.
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Section PLOCAMIEB!:.
65. Plocamia coriacea (Bowerbank).
66. Plocamia elegans (Ridley and Dendy).

67. Plocamia massalis n. sp.
68. Lithoplocatnia lithtistoides 11. gen. e t sp.

Section HYMEDEBMIEIE:.
69. Hyrnedeswia lcevissimu n. sp.
70. Hymedesmicc lipochelu n. sp.

7 1. Hymeraphia rtsdiata (Bowerbank).
72. Rhabdweniia pusilla (Carter).

Section MYXILLEAC.
Plumohalichondria clathrodes n. sp.
Plumohalichondria gardineri 11. sp.
Myxilla incrustans (Johnston).
Xyxillu arenaria Dendy.

73.
74.
7 5.
76.

77. Harnigera papillnta n. sp.
78. Forcepirc stephensi 11. sp.
79. E'orcepia (1) sp.

Section CRELLEB.
80. Yvpsia spindata (Hentschel).

81. Crella cyathophora (Carter) var. acuata nov.

Section TOTROCHOTEB.
82. Iotrochota purpurea (Bowerhank).

83. Iotrochota laculifera Ridley.

Section ACARNEIE.
84. Acarnus topsenti n. sp.

Section TEDANIEAC.
85. Tedania digitata (Schniid t).
86 Tedania reticulala Thiele.

87. Tedanione wilvoui n. sp.

Section CCELOSPHACREAC.

as.

90. Sideroderrtzella ramosa n. sp.

Cornulella lundbechi n. gen. e t sp.
89. Cornulutn slrepsichela 11. sp.

Section CYAMONEIIE.
91. Cyarnon vickersii (Bowerbank).

Sub-family Axinellins.
Section AXINELLEX
92. Siyma&nelln bihamigera n. up.
93a Sigmaximelka duriaaimcc (Dendy) var. massalis
nov.
93b. Sigmaxinella durissima (Dendy) var. erectti
nov.
93c. Siymainelladurissinza( Dendy ) var. tethyoides
nov.
94. Axinella bubahnoides n. sp.
95. Axinella apicdifera (Lamarck).
96. Phakellia donnani (Bowerhnk).
97. Yhakellia cwnulosa n. sp.
*

/

9 713. Z'hakellia conulosa VBI'. mauritiana nov.
98. Acanthella carteri Dendy.
99. A canthella pztlclberrimn Ridley and Dendy var.
calyx nov.
100. Ananthella cawernosa n. sp.
101. Auletta elongata Dendy.
102. Auletta lyrccta (Esper) var. brewispicdata Dendy.
103. Hymeniacidoiz aariospiculata n. sp.
104. Uymeniacidon conylomeratu n. sp.
105. Leucopldeus fenestratus Ridley.
106. Sponyosorites salomonensis n. sp.

Section HETEROXYEB.
107. Higyinsia petrosioides n. sp.

10'3. /lalicnemia sulomonensis n. sp.

108. Higyinsia higgini n. sp.

110. Acurhthoxi,fer ceylonensis Dendy.

1-2
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Family Clavulida.

Sub-family Bpirastrellinae.
1 1 1 . Barbozia primitiwa n. gen. et sp.
1 1 1 a, Barbozia primitiwa var, digitata nov.
112. Didiacue pkacoapongioides n, gen. et sp.
113. Sigrnosceptrella qundrilobata n. gen. e t sp.
1 14. Spiraatrella vagabunda Ridley.
114a. Spirautrella wagabunda Ridley var. tubulodigitata Dendy.

1lib.
115.
116.
1 1 7.
118.
119.
120.

Spiraatrella vagabunda Bidley var. gelatinooa nov.
Spirastrella decumbena Ridley.
Spirastrella globuclarian. sp.
Timea stellivariana (Carter).
Z’imea urtiatellata (Topsent).
Placoaponyia carinata (Bowerbank).
Hemiasterella intermedia n. sp.

Sub-family Clioninae.
1 2 1 . CZiona celata Grant.

Sub-family Suberitina.
122. Suberitea crclciatua Dendy var. depreasa nov.
123. Terpioa fugax Duchassaing and Michelotti.
124. Polymaotk tubulifera n. Sp.

126. Polymaatia conigera Bowerbank.
126. Trichostemma aarclii Ridley and Dendy.

I have again t o acknowledge my indebtedness to Miss Hilda L. Deakin, B.Sc., for
valuable help, chiefly in making microscopical preparations and drawings, and to the
Trustees of the Percy Sladen Fund for the financial assistance by which such help was
rendered possible. The photographic illustrations are mainly the work of my skilled
assistant, Mr Charles Biddolph.
As this part completes the account of the “ Sealark ” Tetraxonida, I propose to give
at the end the reference list of literature applicable t o the order.
Sub-order 3. SIGMATOTETRAXONIDA
Hentschel [19091.
Tetraxonida with sigmatose microscleres or derivatives thereof (except when these
have been lost secondarily). No true asters are present but pseudasters sometimes
occur *.
Family Lithistidae.
Sigmatotetraxonida in which the skeleton is composed chiefly of desmas, typically
united in a continuous framework, so that the sponge often acquires a stony hardness.
I assign to the Lithistidse a place amongst the Sigmatotetraxonida on account of the
fact that they sometimes contain sigmatose microscleres but, so far as I am aware, never
true asters. As there are very few species in the collection it is undesirable t o enter into
the question of the subdivision of the family (hitherto usually regarded as an order)
except as regards the genera and species represented.
Genus THEONELLA
Gray [18 6 81.
Lithistidse with tetracrepid desmas, phyllotrisenes or (and) dichotrisenes (typically
dermal) and microrhabds ; without discotriaenes.

* For a discussion as to the origin of these see under Cyamonese and Spirastrellina; also Dendy [1921].
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Pbeonella pulchrifolia n. sp.
(Plate 9, fig. I a-m.)

This species is unfortunately represented only by a number of broken fragments.
These have the form of irregular, flattened plates, which may be strongly curved. They
are about 3 mm. thick and the largest piece measures 15 by 10 mm.; there is another
of about the same size and four or five smaller bits. Probably all belong t o the same
specimen. Oscula and pores not made out. Texture hard and stony, but friable. C'olour
iu spirit white.
The main skeleton is a close reticulation of tetracrepid desmas, united together by
interlocking of the much-branched rays. The reticulation may become much closer a t the
surface. There is possibly a dermal skeleton of phyllotriaenes, but, although these spicules are
abundant in boiled-out preparations, I have rarely, if ever, seen one in position a t the surface.
Spicules .---(I) Desmas (Plate 9, figs. 1 a-e) ; these are very irregular and have
their rays much branched, especially towards the extremities, the ultimate branches being
short and crowded and constituting the interlocking processes. The mode of interlocking
is shown a t xx in fig. 1 b. They are typically tetracrepid (fig. 1 a ) but deviations from the
type occur, as shown in the figures. The more central portions of the rays are usually
nearly smooth, but a t the surface of' the sponge the outer aspects of the rays are more or
less abundantly ornamented with large blunt tubercles (fig. 1 b). Maximum diameter of
desma, say, about 0'34mm.
(2) Phyllotrisenes (fig. 1f-m) ; very irregular, with short shaft and usually muchbranched, smooth, foliaceous rays ; the terminal portions of the branches often appear t o
be reduced t o thin, flat films of silica; maximum diameter of cladome, say, about 0'14 mrn.
A peculiar feature of these spicules is the enormous enlargement of the axial canal in the
shaft and in the basal portions of the cladi, perhaps due t o erosion. This may be carried
to such an extent that the shaft and cladi may be almost separated from one another,
This feature is well shown in the illustrations (see especially fig. 1 I, m).
(3) Dichotriaenes (fig. 1n) ; with short shaft and smooth, sharp-pointed, bifurcate
rays ; total diameter of cladome about 0.12 mm. Like the phyllotriaenes, these spicules are
abundant in boiled-out preparations, but I have failed to find them in position in t h e sponge.
(4) Long, slender, smooth microxea (fig. 1 0) ; fusiform, gradually and finely pointed
a t each end, often more or less angulate in the middle; size about 0'14 by 0.003 mm.*
(5) Comparatively short, smooth or very minutely roughened microxea (fig. 1p ) ;
straight or nearly so, fusiform, sharply pointed a t each end ; size about 0,057 by 0-0027 mm.
Owing to the unsatisfactory condition of the specimens i t is quite possible that some
elements of the spiculation may have been overlooked, but I do p o t think that this is
very probable. It is also possible that the microxea, which occur chiefly, if not exclusively,
in boiled-out preparations, may be foreign, but again I do not think so. The long slender
ones resemble the corresponding spicules of Discodermia tuberosa, though perhaps of
larger average size, but the short, often minutely roughened ones, are quite different from
the short, roughened microrhabds of' that species.
Register Number, LocaZity, &c. CXXIII. 1, Salomon, C., 3.7.05, 120-150 fathoms,

fi
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Genus DISCODERMIA
Barboza du Bocage [1 8691.
Lithistide with tetracrepid desmas and a dermal skeleton composed of discotrisenes,
to which phyllotritmes may be added ; microscleres in the form of microrhabds.
2. Discodermia tuberosa n. sp.

(Plate 9, fig. 2 a-g.)
Sponge massive, irregular, tuberous. Thare is no evidence of any definite attachment
except in one specimen (R.N. IX. 2 A), which has a quantity of calcareous debris partly
embedded in what was evidently the lower end of the slightly elongated sponge. The
surface is uneven, but clean and fairly smooth, though harsh to the touch. Vents, in two
cases a t any rate, minute and grouped abundantly on the upper part of the sponge; now
mostly closed by a thin, translucent membrane, presumably a sphincter. One of the
specimens (R.N. IX. 2 c ) shows a longitudinal folding of the whole sponge, which, if carried
far enough, would enclose the group of vents in a cup-shaped ileprespion. The surface of
the sponge shows narrow subdermal canals, mostly running upwards towards the group of
vents but sometimes ramifying irregularly. The texture is hard, compact and incompresaible.
The largest specimen measures about 25 mm. in maximum diameter. The colour in spirit
is pale yellowish.
The skeleton is a close-meshed reticulation of much-branched tetracrepid desmas, with
a dermal layer of discotrisenes.
SpicuEes:-( 1) Tetracrepid desmas (Plate 9, fig. 2 a ) ; with very irregularly and muchbranched rays. Adjacent desmas never seem to be fused with one another, but held together
simply by interlocking of their terminal ramifications. A single desma measures, say, about
0-7mm. in maximum diameter, from apex t o apex of opposite branches.
(2) Discotriaenes (fig.2 b-d) ; with a smooth, flat disc, commonly having an irregularly
sinuous margin, and short, stout, subconical shaft. Diameter of disc up to about 0.5 mm. ;
length of shaft about 0.1 mm. The form of the young spicule, in which the cladi have not
yet united to form the disc, is shown in fig. 2 e, which shows t h a t all the rays at this stage
have roughened surfaces.
(3) Microxea (fig. 2 f); slender, slightly curved or even angulate in the middle,
gradually and finely pointed at each end, surface very minutely roughened ; size about
0.09 by 0.0027 mm. Very abundant throughout the sponge.
(4) Microstrongyla (fig. 2 g ) ; short, straight, sausage-shaped, with finely roughened
surface ; size about 0.0164 by 0.0027 mm. These spicules are extremely numerous just
beneath the dermal layer of discotrienes ; they also occur in inuch smaller numbers along
with the microxea in the deeper parts of the sponge.
There seem to beano transitional forms between (3) and (4).
I have found no other spicules that can safely be regarded as really belonging to the
sponge. Mounted preparations usually contain a larger or smaller number of fragments of
long, slender megascleres, but some of these are certainly foreign inclusions. If any of them
are proper to the sponge they are very local and sporadic in their distribution and I have
never been able to find a complete one that does not appear t o be foreign. R.N. IX. 2 c,
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however, contains some bundles of irregularly ended, slender styli (?)which may perhaps
form part of the proper spiculation. .On the other hand, all the specimens contain a srriall
number of large oalthrops, which have quite evidently been derived from specimens of
Yodornia perfecta in the same jars.
This species is evidently very closely related to Discodermia panoplia Sollas [1888 A]
from near the Ki Islands, and might even be regarded as a variety thereof. It differs
considerably, however, in the form of the desmas, which in Sollas’s species are covered with
low, wart-like tubercles and have not got the relatively slender termitial branches present
in our species, A further difference may possibly be found in the occurrence of fusiform,
slender, sharp-pointed oxea amongst the megascleres of D.panoplia, but Sollas has never
seen these spicules entire and their nature must be regarded as somewhat enigmatical.
Sollas describes the microxea and microstrongyla of his species as “ smooth,” but I a m
inclined to think, from the examination of one of his preparations, that they are occasionally
slightly roughened. On the other hand, while these spicules are typically roughened in
D. tuberosa, they may, even in that species, be occasionally smooth or nearly so. This is
notably the case in R.N. x . 5, so that I do not think that this character, taken alone, can
be regarded as of specific value.
Locality, RegisterNumhers,&c. IX. 2 A, B, C, x. 5, S. de Malha, 4.9.05, C. 1,150 fathoms.
Genus TAPROBANE
Dendy [19051.
LithistidB of plate-like form, with minute, sphinctrate apertures scattered on each side
of the plate; with monocrepicl, tuberculate desmas and long, slender oxea; without special

ectosomal spicules and with microscleres in the form of sigmata only.
3. Tapq‘obccne heydmani Dendy [19051.

(Plate 1,figs. 1, 1 a.)
This species, hitherto known only by a single specimen from the Gulf of Manaar, is
represented in the “Sealark” collection by one magnificent dry specimen (R.N. CXLVII.) and
a number of pieces in spirit (R.N. LXXIV. and CVI. 4) which are probably all fragments of
another large specimen. The pieces in spirit agree very closely with the original type, but
the pustule-like areas on the surface are difficult t o detect without preparation. This is
no doubt due to the hispidation of the surface and t o the amount of foreign matter collected
upon it. They can be recognized in surface sections under the niicroscope quite easily.
The dry specimen, of which I give a photograph (Plate 1,figs. I, 1 a), comes from the
same locality (Amirante) as the pieces in spirit, but is clearly a distinct individual. It has
the form of an irregularly curved plate, about 1’5 cm. thick, 27 cm. in greatest height and
31’5 cm. in greatest width. It has evidently been torn off from some support, to which it
appears to have been attached by a broad base extended obliquely t o the sponge-lamina.
The margin of the plate is broadly rounded and undulating.
Both surfaces are still strongly hispid in places, but what I take t o be the outer
(inhalant) surface is extensively encrusted with foreign growths. On this surface the
minute, pustule-like inhalant areas are thickly scattered and are distinctly visible where
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not obscured by hispidation or foreign matter. On the inner (exhalant) surface the pustulelike exhalant areas are much more conspicuous (fig. 1 a) and in many cases the single vent
is very distinctly visible in the middle of the circular diaphragm. Each area, with its
slightly raised margin, measures a litt.lerover 1 mm. in diameter, and they tire very thickly
scattered over the entire surface.
As regards spiculation this specimen (R.N. CXLVII.)differs slightly from the type in
the more robust character of the sigmata, which are enormously abundant. These spicules
commonly show a slight roughening (minute spination), a feature which may also sometimes
be present in the type, though less easily recognizable on account of the smaller size of the
spicule, and overlooked i n the original description. I may add that the sigmata are contort,
blunt at the extremities, and measure (in R.N. CXLVII.) about 0.016 mni. in length, in a
straight line between the apparent ends, by 0.002 mm. in thickness.
Previously known Distribution. Gulf of Manaar (Dendy).
Reyirter Numbers, Localities, $c. LXXIV., CVI. 4, Amirante, 13.10.05, E. 16,
39 fathoms ; CXLVII., Amirantes, 11.10.05, dredged.
Topsent [1898 c].
Genus PETROMICA
Lithistidae of massive form, with scattered 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.
4. Petromica massalis Dendy (119~51.

(Plate 1, fig. 2.)
There is in the collection a single fine specimen (Plate 1, fig. 2) of this interesting
species, very perfect, except that it has been cut in half lengthwise. The external form is
somewhat turbinate, with a constricted base of attachment and a flattened top on which
are scattered large conuli, while smaller conuli occur between t h e large ones and also, more
abundantly, scattered all over the lateral surfaces of the sponge at fairly regular intervals.
The large conuli themselves appear t o be made up of aggregations of small ones and the
latter mark the points where the characteristic spicule-bundles of the skeleton come to the
surface.
There is a very distinct dermal membrane supported on the ends of the spicule-bundles
but without any skeleton of its own. It shows, however, a minutely reticulate character
due to the presence of anastomosing fibrillar bands, which form a network whose principal
nodes are the apices of the small papillae. The conulose surface thus bears a close resemblance
to that of many horny sponges (Euceratosa).
The specimen measures about 40 mm. in height and 45 mm. in maximum width. The
colour in spirit is light brown. The vents are small and scattered, especially on the upper
part of the sponge.
The cut surface shows a distinctly radial arrangement of skeletal columns. Wihh regard
to the skeleton itself I have nothing to add to my former description, the specimen,agreeing
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very closely with those from Ceylon. Thus the ends of the branches of the desmas are
nearly always smooth and not minutely tuberculated as in P. grimaldii Topsent [1904 A].
Previously known Distribution. Ceylon Seas (Dendy).
Register Number, Localdy, &c. XCVI. 1, Amirante, 13.10.05, E. 15, 39 fathoms.
Family Tetillidae.
Tetractinellid Sigmatotetraxonida in which the skeleton is typically arranged in a
radial manner. The characteristic megascleres are long-shafted protriaenes and anatrienes
and the characteristic microscleres are sigmata.
Genus TETILLASchmidt [1868].
TetillidE without any special cortical skeleton, without porocalices and without a
subdermal layer of short-shafted triaenes.
The name Tethya has been used by recent writers [Baer, 1905; Lendenfeld, 1906,
1907 ; Hentschel, 19121 for this genus, but I have already [I916 c] given my reasons,
in dealing with the genus Donatia, for abandoning the name Tethya altogether, and I adhere
to Schmidt's name Tetilla, by which the genus has so long been known.
I doubt whether it is necessary to follow Lendenfeld [1906] in merging Craniella in
Tetilla (Tethya), but that question does not arise in connection with the present collection.
5. Tetilla furcifer n. sp.

(Plate 10, fig. 1 a-k.)
The single specimen in the collection has a somewhat curious external form. 1 suspect
that it has been removed from some substratum to which it was not very firmly adherent.
The surface of attachment (base) is oblong and almost rectangular, but with one long side
of the rectangle bulging out. It is slightly and unevenly concave and exhibits a radially
striated appearance due to the spicule-bundles of' the skeleton, the skeleton nucleus lying
at about the centre of' this surface. On the upper surface the middle portion of the sponge
is strongly convex and approximately hemispherical, but it fiattens out towards the two
ends of the base, which are quite thin. The upper surface is distinctly but, not very strongly
hispid and at the same time more or less thickly encrusted with fine calcareous sand. The
hispidating spicules tend to point downwards like a thatch. At the margin they appear
as a very slightly developed marginal fringe, though the hispidation is not really more
strongly developed here than it is on other parts of the upper surface. The specimen
measures 24 mm. in length by 15 mni. in greatest breadth and about 7 mm. in greatest
thickness (in the middle). The colour in spirit is light chocolate brown throughout, but it
may have been stained by some other specimen, of which there were many in the same jar,
The texture is firm and compact.
Neither vents nor pores are visible except in microscopic sections. These show that
there is a distinctly fibrous cortex, though the fibrous tissue is not very dense and is
developed chiefly in its deeper portion, the outer part being rather collenchymatous with
very numerous small nuclei. The two kinds of tissue are, however, t o a large extent intermingled. The cortex is about 0'4 mm. thick and is not very sharply differentiated from the
SECOND SERIES-ZOOLOGY, VOL. XVIII.
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with black and grey scales on costa and along inner margin near outer angle ; an oblique
slightly ex-curved ochreous line from near base t o middle of cell ; a second ochreous line
from point of origin of vein 6 incurved to the middle of vein 2, then sharply angulated,
narrower, and incurved t o inner margin at two-thirds; the space between these lines
suffused with dark brown, forming a transverse fascia extending from inner margin t o near
subcostal vein ; an irregular dark brown suffusion near outer margin from apex to vein 3,
followed by faint grey and black marginal lines from below apex to near outer angle ; cilia
grey irrorated with black. Hind wing greyish fuscous with an irregular white median
line; cilia grey. Expanse 22 mm.
This species is most nearly allied t o the African forms comprising F. pentagonalis,
and others (especially t o an undescribed species in the British Museum from Sierra Leone
(Dudgeon)).
Aldabra, 2 8, 1 y.
49. Theymesia rubricans (Boisd.), Faun. Ent. Madag., p. 106.
Seychelles: Mah6; Silhouette; Pradin; St Anne; Frigate ( I $ in present
collection). Africa, Madagascar, India, N. Australasia.

Hypospila thermesiana Guen., Maillards RQunion, LQp., p. 53.
Hypospila bolinoides Guen., Noct., iii., p. 388.
Seychelles : Mah6 (?); FQlicitQ,3 specimens. Also RQunion.
50.

Dragana pansatis Walk., Cat., xvi, p. 200.
Seychelles: Mali6 ; Silhouette ; Praslin ; FBlicitB, numeroils specimens.
India, Ceylon, Andamans, Nicobars, etc.
51.

Africa,

Tarache rnalyassica Mab., Bull. SOC.Ent. Belg., xxv, 1881, p. lx ; Saalm., Lep.
Madag., p. 330.
Aldabra, 1 $. Astove, 1 $. Assumption, 1 $, 2 y . Madagascar.
52.

Tarache rachiastris Hamps., Ann. Mag. Nat. Hist., ser. 8, i, p. 483.
Aldabra, 4 3 .
54. Cosmophila erosa (Hubn.), Zutr. Samml. Exot. Schmett., ii, p. 19, figs. 287, 288.
Seychelles : Mah6 ; Silhouette, 5 specimens. Throughout tropical regions.
53.

55. Ei,&lemma costimacula Saalm., Lep. Madag., p. 365 ; HampS., Cat. Lep- Phal.9
x, p. 180.

Eublemma plagiopera Hamps., Ann. S. African Muss, ii, p. 420.
Aldabra, 1 8. Assumption, 1 9.

Madagascar.

Oruza rupestre, 11. sp. (Plate 1, fig. 7, 8).
$$. Head brown ; frontal tuft tinged with pink ; palpi dark brown. Thorax and
patagia clothed with both hair and scales, light ochreous irrorated with black. Abdomen
ochreous irrorated with black scales which may form definite dorsal segmental spots and
which are always in preponderance on the basal portion of the last segment, giving it a
black appearance ; anal tuft ochreous. Wings light ochreous, clothed basally with both
56.
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This well-characterized species is perhaps nearly related to Carter’s Tetilla (Tethya)
caszda, from South Africa [vide Carter 1871 F and Kirkpatrick 19021. The latter is
supposed to live lying freely on a sandy bottoni and has a fairly well-developed marginal
fringe of spicules. The external forms of the t wo species have much in common, but 1 ani
inclined to think that T.f?Arcz)er must be attached to the substratum during life, otherwise I think the margin of the sponge would have followed an approximately circultlr
outline, as in T. cnsula. The two species also agree in the apparently complete absence
of anatrknes, a very unusual feature in the genus. T. ccrsula, however, has short curved
oxea as well as the long straight ones, and the protriznes appear to be normal, no mention
being made of diaenes or monznes.
Itegister Number, Locality, &c. CXIX. 13, Salomon.
Genus CINACHYRA~
Sollas [1886, 18881
Tetillidw in which the inhalant pores are for the most part localized in special porocalices. The vents may or may not take the form of similar porocalices.
This genus was proposed by Sollas for C. barbccla, obtained by the “Challenger”
Expedition at Kerguelen.
Sollas’s diagnosis runs as follows: “The cortex is not excavated by subdermal
cavities ; oxeate spicules traverse it radiately. The incurrent arid excurrent openings are
confined to special flask-shaped recesses. The mesoderm of the choanosome is a collenchyina ; the chamber system is eurypylous.”
The genus has been widely accepted by more recent writers? and a considerable
number of additional species have been assigned t o it, but curiously enough not one
of‘ these possesses the radially arranged cortical oxea so characteristic of the type. All of
them, however, possess porocalices, and this feature may be accepted as the most important
diagnostic character$
The discovery of two new species by the Sealark ” Expedition and the addition of
certain species originally assigned t o Tetilla brings the total number of known species up
t o twenty, as follows :-C. eurystoma Keller [l891], C. bnrbata Sollas [1886, 18881,
C vertex Lendenfeld [1907], C. vaccinata n. sp., C. trochiforrnis Keller [1891 A],
C, nuda Hentschel [19121, C. schulzei Keller [18911, C. cinachyroidrs8 (Hentschel)
[1911 A], C. mertok Hentschel [1912], C. isis Lendenfeld [1906], C. providenticz
n. sp., C. alba-bidens Lendenfeld [1906], C. hirsuta (Dendy) [1889], C. anornula
(Dendy) [I 9051, C. phacoides Hentschel [1911 A], C. malaccensis I. B. J. Sollas [1902],
C. voeltxkowi Lendenfeld [18971, C. harnata Lenderifeld 19061, C. nlba-obtzcsa Lendenfeld [1906], C. alba-tridens Lendenfeld [19061. Lendenfeld [19031 also includes in
the genus Kieschnick’s Tetilla amboinensis [19001 and Carter’s Tethya cranium var.
I‘

a[

* Originally spelt Cir~ochyrabut altered by the author in the

Challenger ” Report.
Vide especially I. B. J. Sollas [1902] and Kirkpatrick [1905] for useful information.
$ Lendenfeld [1903] lays chief stress upon the arrangement of the vents in porocalices and does not
mention the inhalant pores in his diagnosis. The arrangement of the latter appears to me to be niore constant
than that of the veuts. I n my l’etilb poculvera 119051 the vent8 appear to take the form of porocalices while
the inhalant pores are scattered, and I exclude such species from the genus Ciuachyra.
S Referred by Hentschel to the genus Tetilla but almost certainly tt Cinachyra.

t
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robusta [1887], but the former species obviously belongs to my genus Paratetilla, which
is sharply distinguished from Cinachyra by the presence of calthrops or short-shafted
trimnes arranged in a special layer beneath the surface, while the latter has been shown by
Sollas [1888] and Kirkpatrick [1905] to be a Tetilla.
The task of discriminating between the various species of Cinachyra appears by no
means an easy one at first sight, but a careful study of the genus leads t o some very
interesting results. The following characters seem to afford the most valuable guides :(1) The presence or absence of trichodragmata. These spicules occur in only a single
species, C.eurystoma, which might on this account be regarded as the type of a distinct
genus, as has been done in several analogouv cases, but trichodragmtlta are so widely
distributed amongst the Tetraxonida, and in such a curiously sporadic manner, that I am
beginning to doubt the dwisability of using them for purposes of generic distinction.
Each case must, however, be judged on its merits, and it is hardly possible to be consistent
in this respect.
(2) The presence or absence of small oxea, in addition to the large oxea of the radial
bundles. Such small oxea occur in ten of the twenty species. They are usually scattered
quite irregularly in the interior of the sponge, often in very large numbers. Their
presence is interesting as indicating a possible origin of the short oxea which form the
reticulate skeleton of the GeZZiince.
(3) The presence or absence of short, radially arranged, cortical oxea, found only in
C. barbata. It is perhaps doubtful whether or not these belong to the same category as
the foregoing. The presence of similar cortical spicules in Craniella has been regarded as
the chiefjustification for the separation of that genus from Tetilla.
(4) The presence or absence of minute siliceous globules or microspheres, which occur
in several species and seem to be distinctive".
(5) The presence or absence of very small, hair-like protriaenes, hispidating the poremembrane in the porocalices. This character occurs in C. eurystorna, C. harbata, C. vertex,
C. uaccinatcc, C. alba-bidens and C. hirsuta, and seems to have arisen by spreading
inwards, accompanied by reduction in size, of the protriaenes which are so commonly met
with around the opening of the porocalyx. The extent t o which this has been accomplished
varies in different cases, In C. hirsuta the process seems to have only just begun and
there are very few of the small hispidating protriEnes, apparently confined to the region
near the mouth of the porocalyx; in C. vaccinata, on the other hand, the character is
very strongly developed. It is a singular fact that it is apparently not developed at all
in C. nuda, which so closely resembles C. vaccinata in most respects.
(6) The shape of the porocalices-whether shallow and wide or deep and narrow,
with small external apertures, or slit-like. Though there are great differences between
the extremes, intermediate conditions occur and something, doubtless, depends upon the
state of contraction, but nevertheless the character seems to be a distinctly useful one for
taxonotnic purposes.

*

In my report on the Ceylon sponges [1906] I attached less taxonomic importance to the small smttered
oxea and microspheres than I am now inclined to do, and referred to Tetilla (Cinachpra)hirsutn, in which both
are absent, a specimen in which both are present (R.N. 129). I can no longer maintain this identification.
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(7) The arrangement of the porocalices. I n one species only (C. trochiformis) they
are confined to a sharply defined zone round the base of the sponge, but an approach t o
this condition is found in certain other species such as C. anomala.
(8) The presence of groups of vents distinguishable from the porocalices, as in
C. vaccinata, C. nuda and C. mertoni. I n most cases oscular chambers and porocalices
appear to be indistinguishable *.
The characters above enumerated suffice for the discrimination of most of the species,
but in a few cases they have to be supplemented by characters drawn from spicular
measurements or from the suppression of cladi in the triaenes. The spicules, however,
seem to exhibit remarkably little variation in form throughout the genus, the most notable
exception being the trimtes of C. vaccinata, which seem all to have a very characteristic
enlargement of the apex of the shaft. The following dichotomous key shows how the
characters mentioned can be utilized for the determination of the species. It is, of course,
largely an artificial arrangement, adopted merely as a matter of convenience, and much
more investigation will be necessary before we can hope to draw up a scheme which shall
adequately represent the phylogenetic relationships of the species.
KEY TO THE KNOWN SPECIES OF CINACHYRA.
1. With trichodragmata ...
... ... ... ... ... ...
Without trichodragmata
.,. ... ... ... ... ...
2. With small as well as large ox=
,.. ...
... ...
Without small oxea ...
... ... ... ...
...
3. With small cortical oxea radially arranged ...
... .*.
Without radially arranged cortical oxea
... ... ... ...
4. Pore-membranes hispidated by hair-like protrisenes ...
... ...
Pore-membranes not hispidated by hair-like protrisenes
... ...
5. Shafts of trisnes without enlarged apices.
Surface shaggy, with long, separate tufts of projecting spicules ...
Shafts of trisnes with enlarged apices.
Surface without long, separate tufts of projecting spicules ...
...
6. Porocalices confined to well-defined zone around base of sponge ,..
Porocalices not confined to well-defined zone around base of sponge ,
7. Without anatrisnes ...
... ...
...
...
With anatrisenes
...
... ... ... ...
...
8. With microspheres
... ... ...
... ... ...
Without microspheres ...
... ... ... ... ... ...
9. Porocalices cupshaped, with wide openings .,.
... ... ...

...
...

I . .

...

10.

11.
12.
13.

...

...
...

..

Porocalices slit-like, with narrow openings ...
... ... ...
Groups of vents sharply distinguished from porocalices
Vents not distinguishable from porocalices
...
...
Porocalices cup- or flask-shaped, not greatly elongated radially
...
Porocalices bottle-shaped, greatly elongated radially
... ...
Pore-membranes hispidated by hair-like protrisenes ...
... ...
Pore-membranes not hispidated by hair-like protrisenes
... ...
Porocalices bottle-shaped, greatly elongated radially, with very small
external openings ...
... ... ... ... ...
Porocalices cup-shaped or tubular, with wide external openings

...

...

...

...

...
...

* Compare. however. Kirkpatrick r19061.

C . ewrystoma, Red Sea.
(2)
(3)
(12)
C. barbata, Kerguelen.
(4)

(a)
(6)
C. vertex, Antarctic.
C. vaccinata, Diego Garcia.
C. trochiformis, Red Sea.
(7)
C. nuda, Arafura See.
(8)

(9)
(10)
C. schukei, Coast of Aden and
Mozambique Channel.
C. cinachyroides, N. W. Australia.
C. mertoni, Kei Islands.
(11)

C . i&, K. W. Australia.
C. providentie, Providence.
(13)
(14)

C. alba-bidem, 5.W. Pacific.
C. hirwta, Gulf of Manaar.
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14. Porocalices comparatively shallow, with wide external openings ...
Porocalices bottle-shaped,greatly elongated radially, with very small
external openings ...
... ,.. ...
...
15. With microspheres
... ... ... ... ... ... ...
Without microspheres ...
...
... ...
16. Some of the porocalices with relatively large internal openings,
probably vents
...
...
... ... ... ... ...
Porocalices apparently all alike
... ... ...
17. Oxea not more than 3.5mm. long
... *.. ... ... ...
Oxea up to 6 mm. long ...
... ...
... ... ...
18. All or many of the anatrirenes represented by anamonrenea
. ...
Anamonaenes absent
... ... ... ... ... ...
19. Some of the trirenes with cladi reduced to stumps ...
...
...
Triaenes nearly always with' well-developedcladi ,..
...
. I .

9..

I..

...

..I

...

...
...

...

...

C.anomala, Ceylon.
(16)

C. phacoides, S.W. Australia. .
(17)

C. malaccensis, Malay Peninsula.
C. voeltzlcowi, Zanzibar.
C. h m a t a , Agulhas Bank.
(19)
C. alba-obtusa, New Guinea.
C . alba-tvidens, Diego Garcia.

The genus Cinachyra is widely distributed in the Indian Ocean, extending westwards
to the Red Sea, eastwards to the west coast of Australia and through the Malay Archipelago to the S.W. Pacific, and southwards to the Antarctic. It does not appear to be
known outside this region. Many of the species occur on coral reefs or in similar situations
where the water is apt t o be charged with fine sand or mud, and the arrangement of the
inhalant pores, and sometimes of the vents also, in specially protected groups more or less
concealed within the porocalices, must be regarded as an adaptation to the special conditions of the environment. The genus may be a polyphyletic one, .but most, at any rate,
of the species seem t o be closely related to one another.
6.

Cinachyra vaccinata n. sp.

There are two specimens of this interesting sponge in the collection, both from Diego
Garcia, The larger one (Plate 1,fig. 4) appears to have been quite perfect when received,
except that it had probably been torn away from a small area of attachment a t one end.
It is irregularly oval in shape, about 56 mm. in length by 45 mm. in maximum diameter.
The surface is largely occupied by the very numerous, irregularly scattered porocalices.
These vary greatly in shape and size. They may be deeply cup-ehaped or pocket-shaped,
or more shallow cups, or even plain, flat areas, flush with the general surface but circumscribed by a slightly raised margin ; in diameter they vary up to about 11 mm. It seems
possible that the differences in the form of the porocalices may be due partly to diflerences
in the state of contraction. I n one case the cup is deep and the mouth is closed to a
narrow slit. There are two groups of small vents, each group occupying a rather shallow
depression only about 4 mni. in diameter. One group contains about a dozen vents,
varying in diameter and closely crowded together ; the other not so many. The vents
are not covered over by a pore-membrane but are freely exposed in the bottom of the
oscular depression. Both groups lie on the same side of the sponge, one near one end and
the other near the other, which seems to indicate that this was the upper surface. It is
possible that there may also be a few small, singly scattered vents, but if so I cannot
distinguish them from the smaJlest porocalices. The surface of the sponge between the

* So called from the resemblance of the flattened pore-areas to vaccination marks.
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porocalices is almost quite smooth, though thinly encrusted in places with a deposit of
whitish calcareous mud. The sharp margin of a porocalyx is occasionally slightly hispid.
The surface of the pore-bearing membrane appears smooth to the naked eye but is microscopically hispid with the hair-like protriaenes, amongst which a deposit of fine mud is
entangled. The colour in spirit is pale yellowish grey and the texture fairly firm and
compact.
The second specimen (R.N. LVIII.) is rather smaller, but the lower part of it has
evidently been torn of-€‘. The general surface is rather more hispid and rather more thickly
encrusted. The remaining porocalices are for the most part deeply funnel-shaped and
there are none of the perfectly flattened ones. There is a group of small vents in a
strongly depressed oscular area not far from the middle of the upper surface, the diameter
of the oscular area being about the same as in the other specimen. The colour is the
same.
The skeleton of the sponge is, as usual, strongly radiate, consisting for the most part
of somewhat ill-defined bundles of very long and rather slender oxea. The terminal
portions of these bundles spread out slightly t o form surface brushes which penetrate
through the encrusting layer of fine mud t o a greater or less extent. These surface
brushes contain numerous anatriaenes and occasional, well-developed protriaenes. A very
characteristic feature of the skeleton is the occurrence of numerous long, slender, sinuous
fibres or bundles of hair-like protriaenes. These come from within the sponge and run up
to the under surfaces of the pore-membranes of the porocalices in great numbers (Plate 11,
fig. 1 a). Here they break up into elegant, divaricating tufts, and some of the cladomes,
together with a longer or shorter portion of the shaft, project freely from the surface of
the pore-membrane between the inhalant pores (fig. 1b). Both specimens contain numerous
short, slender oxea scattered in the soft tissues between the skeletal bundles, but these
spicules are far more numerous in the smaller of the two specimens.
Spicules :-( 1) Large oxea (fig. 1 c ) ; long, slender, straight or slightly curved,
fusiform, very gradually and finely pointed at each end, measuring up to about 3.7 by
0’034 mm. Occasionally stylote (fig. 1 d). Some very slender oxea of about the same
length are possibly young.
(2) Relatively large protriaenes and prodiaenes (fig. 1c-j”) ; with long, slender shaft
tapering away from the cladorne to hair-like dimensions and then terminating in an
eloiigatedly oval swelling ; cladi slender, slightly crooked, fairly sharply pointed, usually
about equal in length. It is difficult t o find these spicules in an unbroken state suitable
for measurement, but the shaft seems t o measure up t o some 3 or 4 mm., or even more,
in length with a diameter of about 0.01 mm. just below the cladome; with cladi about
0’14 by 0’008 mm., but of course variable. They occur sparingly in the ordinary surface
brushes.
(3) Small, hair-like protriaenes and prodiaenes (fig. 1g-h’); similar in form to the
larger ones ; with the enlarged distal extremity very conspicuous ; length of shaft about
1.3 mm., with a diameter. just below the cladi of 0.003 mm. ; with cladi about 0’032 by
0’0025 mm. The cladi seem to be straighter than in the larger forms. Thee3 spicules
are extremely abundant in relation with the porocalices (see also fig. 1 a, a’).
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(4) Anatrienes (fig. 1j , j') ; with well-developed cladome and very long and slender
shaft ending in an elongated inflation as in the case of the p o t r i m e s ; cladi fairly strongly
recurved and sharply pointed. In the only unbroken specimen, suitable for measurement,
that I have been able to isolate, the shaft measures about 1.8 mm. in length by 0'005 mm.
in diameter just below the cladome, and the cladi about 0'037 by 0-005 mm. ; as, however,
the cladi may be about twice this length, we must assume that the shaft may be larger in
proportion, and this probably is usually the case.
(5) Short, slender oxea (fig. 1 k) ; usually slightly curved or even angulated in the
middle; fusiform; finely and gradually pointed at each end; measuring about 0-2 by
0'004 mm.
(6) Slender, contort sigmata (fig. 1 I ) ; up to about 0'016 mm. in maximum length
from bend to bend ; smooth or nearly so.
The above descriptions and measurements of the spicules are taken from R.N. LXVII. 2,
but the other specinlei1 agrees very closely.
The histological preservation of the material is not satisfactory, and stained paraffin
sections show but little detail. It is easy to see, however, that there is no true cortex,
but a rather thick, gelatinous ectosome, with a more or less well-marked tendency to
become fibrous, especially in its outer portion. There may perhaps be a small number of
inhalant pores outside the porocalices, but I cannot attribute any systematic importance
to this character, as is done by Miss Sollas [1902].
So far as general external appearance and the arrangement of the vents and porocalices
are concerned this species agrees remarkably closely with Hentschel's Cinachyra nuda
from the Arafura Sea [1912]. It also agrees with that species in the presence of the
small oxea, but it differs in the possession of anatrimes and the presence of the hair-like
protrienes developed in relation to the pofocalices. The last-mentioned character it shares
with C. barbatrx Sollas [1888) from Kerguelen, C. vertex Lendenfeld [1907] from the
Antarctic, C. eurystonia Keller [1891] from the Red Sea, C. hirsuta (Dendy) [I 8891
from the Gulf of Manaar, and C. alba-tridens Lendenfeld from Diego Garcia [1906]. The
first four of these differ widely from our species in other respects. The fact that C. albati$dens comes from Diego Garcia makes one suspect that i t might be identical with
c. vaccinata, but the form of the porocalices seems t o be quite different and the small
oxea seem to be wanting in that species. Moreover the apparently constantly enlarged
extremities of the shafts of all the trianes in C. vaccinata constitute, so far as I am aware,
a unique character in the genus.
Register Numbers, Localities, &c. LVIII., LXVII. 2, Diego Garcia, 10.7.05, 12; fathoms.

7. Cinachym isis Lendenfeld

[1906].

(Plate 10, fig. 3 a-b.)
The single specimen of this sponge in the collection is spherical and about 25 mm. in
diamehr. The surface is rough and almost shaggy, the projecting spicules being matted
together and intermingled with calcareous sand. There is no. evidence of attachment.
The colour in spirit (after formalin) is light brown throughout. The porocalices are fairly
numerous, irregularly scattered, cup-shaped, with wide external openings varying greatly
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in diameter u p to about 3 mm. Exhalant openings cannot be distinguished. Altogether
the sponge closely resembles Lendenfeld’s figure of C. isis, but the specimen is much
smaller.
Stained sections show t h a t there is no fibrous cortex. The ectosome cannot be sharply
distinguished from t h e choanosome and both are crowded with large, rounded, oval or
irregular cells densely filled with very minute granules. These cells are about 0.018 mm.
in diameter. It is to them t h a t the colour of the sponge is due.
The skeleton is arranged as usual. The cladi of protriEnes occiir abundantly in t h e
surface fur and in t h e outer portions of the radial spicule-bundles. The cladi of anatrizenes
are abundant in the latter locality, at about t h e junction between ectosome and choanosome. There are no small protriaenes hispidating t h e pore-bearing membrane in t h e
porocalices.
Spicules :-( 1) Large oxea ; stout, fusiform, sometimes slightly anisoactinal, gradually
and finely pointed at each end, commonly measuring about 3’6 by 0’06 mm., but measured
up t o 4.3 by 0’078 mm. These spicules are thus a good deal smaller than those described
by Lendenfeld, which measured 5.4 to 7’1 nim. by 0’045 t o 0’086 mm. Ours is, however, a much smaller specimen and this probably accounts for t h e difference. Lendenfeld also says t h a t these spicules are rather strongly anisoactinal and t h a t the ends are
rather blunt, but there is no specific distinction in these characters.
(2) ProtriEnes (Plate 10,fig. 3 a-a”) ; with long, slender shaft tapering very gradually
t o hair-like dimensions, without any terminal inflation ; measuring, say, about 3.8 by
0’024 mm. Cladome very variable. Cladi straight crr rather crooked, inclined forwards at
angles of about 40” ; usually equally developed : up to about 0.12 inm. in length, but
commonly less. I have once seen a p r o d i m e ; and once a protrizene with one cladris
unequally bifurcate close t o the base.
(3) AnatriEnes (fig. 3 b ) ; with very slender, hair-like shaft and slender, sharplypointed cladi moderately recurved. I n a typical example the shaft measures about 2.7
by 0’005 mm. (below t h e cladome) and tapers away t o a very slender hair without any
terminal inflation, while t h e cladi are of almost the same diameter at the base a n d about
0.04 mm. long. The shaft is sometimes a little longer and I have once seen t h e cladi
nearly twice t h e length given.
(4) Short o x e a ; abundantly scattered in the choanosome, scarce in the ectosome.
Straight, slender, finely pointed a t each end ; measuring about 0.18 by 0’004 mm.
(5) Sigmata ; strongly contort, very slender, measuring up t o about 0*012 mm. in
maximum length in a straight line from bend t o bend, and only about 0.001 mm. in thickness. Lendeufeld describes the sigmata in C. isis as attaining a length of from 20-28 p,
with a thickness of I p . He does riot say what he means by length,” but if he uses t h a t
term in the same sense t h a t I do, t h e sigmata of the type are about twice as long as those of
our specimen. H e also speaks of their beirig “feindornig,” a character which may possibly
be recognizable in our specimen under a very high power, but which is certainly so slightly
developed t h a t no stress can be laid upon it.
Thus there appear t o be certain slight ditferences in spiculatiou between the “Sealark ”
specinieri from the Seychelles and the type of the species from the north-west coast
I

j
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of Australia, but these differences cannot be regarded as amounting to specific distinct ion.
Previously known Distribution. N.W. coast of Australia (Lendenfeld).
Register Number, Locality, &c. CXXXIII. 4, Seychelles, F. 9, 37 fathoms.
8. Cinachyra provident;@n. sp.
(Plate 1,figs. 5, 5 a ; Plate 10,fig. 2 a - - )
The largest specimen (Plate 1,figs. 5 , 5 a ) is an irregularly hemispherical sponge about
80 mm. in diameter, which has evidently been torn off from its base of attachment, the
actual lower surface showing as a section through the so-called " nucleus " from which the
spicule-bundles radiate, The upper surface is uneven, extensively encrusted in one place by
a thin nullipore, in another by a coral. Elsewhere it is covered by a well-developed fur of
spicules mingled with fine calcareous sand, the spicules being chiefly the projecting portions
of anatrizenes, now mostly broken OR and matted together. Here and there all over the
exposed surface are scattered the well-defined, circular or oval openings of the porocalices.
These openings ,vary greatly in size, probably in accordance with their state of contraction.
They are usually very small, sometimes hot more than 1 mm. in diameter, but the largest
has a diameter of 4 mm. At a short distance within each opening there is usually a welldeveloped sphincter-diaphragm, easily visible under a pocket-lens. When the sponge is cut
open the porocalices are seen to be radially elongated, much longer than broad, and more
or less bottle-shaped. They may extend two-thirds of the way in towards the centre of the
sponge. The largest I have seen measures 29 mm. in depth, with a maximum breadth (in
the middle) of 10 mm. and an external opening about 3 mm. in diameter. The surface of
the porocalyx is lined by a finely reticulate membrane, with pore-sieves in the meshes of'
t h e reticulation. There appear to be no vents distinct from the porocalices.
The colour of the sponge throughout is pale yellowish grey. The texture is firm and
compact between the porocalices, but it readily splits up radially.
There is no true cortex but a fairly sharply differentiated ectosome about 1 mm. thick
and of a slightly paler colour than the choanosome. This ectosome appears to be collenchymatous rather than fibrous in character.
The skeleton has the usual strongly radiate arrangement so characteristic of the genus,
and consists chiefly of densely crowded bundles of large oxea with but narrow intervals
between them. Mingled with these oxea are numerous anatriaenes, whose cladi, in addition
to projecting from the surface, may also appear abundantly at the junction of ectosome and
choanosome. Protrizenes are far less numerous but they occur abundantly around the
external openings of the porocalices, which seems to be their favourite situation in species
of Cinachyra. There are no small protriaenes hispidating the pore-bearing surface of the
..
porocalices.
Spicules :-(I)
Large oxea (Plate 10, fig. 2 a ) ; straight or slightly curved ; fusiform,
tapering very gradually t o each extremity ; ends variable, from very finely pointed to
strongylote, sometimes irregular ; size up t o about 6'0 by 0.077 mm. Occasionally these
spicules become stylote, sharply pointed at one end and broadly and evenly rounded off a t
the other (fig. 2 b).
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( 2 I Protriaenes (fig. 2 c, c’) ; with very long, slender shaft and relatively very short
cladi directed forwards at angles of about 30”. Cladi approximately straight, fairly stout
and fairly sharply pointed. A typical example had a shaft measuring 6.7 by 0.02 mm. (at
the thickest) and cladi about OT36 mm. long by 0.012 mm. thick at the baseX. The shaft
tapered away very gradually to the apex, which was bluntly pointed but without any
terminal inflation. Another example, with the end of the shaft broken OH, was about
8.5 mm. long, the shaft had a, maximum diameter of 0.02 mm., and the cladi, rather irregularly
bent, were only about 0.028 mm. long. A third, perfect example, had a shaft 7.7 by
0 - 0 2 mm., and cladi averaging about 0.06 by 0.012 min., one being rather longer than the
others. The cladi may be irregular and I have seen one bifurcate. In another case all
three were equally developed and each 0.12 mm. long.
(3) Anatrimes (fig. 2 d, d’) ; with long, slender, hair-like shaft aiid well-developed
cladome, with gradually sharp-pointed cladi curving backwards on arcs of a sphere. The
shaft has no terminal dilatation. In a typical example the shaft measured about 5 mm.
in length by 0’014 mm. in diameter (below the cladome), and the cladi about 0-07 by
0.012 mm. ; the chord of the cladome measuring 0.1 mm.
(4) Short, slender oxea (fig. 2 e) ; usually very slightly curved ; fusiform ; gradually
and sharply pointed at each end ; size about 0.22 by 0*005’5mm.
(5) Sigmata (fig. 2f) ; slender, contort, smooth (or very nearly so), measuring about
‘0.026 mm. in maximum length from bend to bend.
The above details of the spiculation are taken frotn R.N. XXJ. 1, which must be regarded
as the type of the species.
This species evidently comes very near to von Lendenfeld’s Cinachyra alba-tridens
{1906] from Diego Garcia, differing principally in the presence of the short, slender oxea.
Lendenfeld says that the sigmata i n his species are microspined, but this character is often
so slight and difficult to determine that it has little taxonomic value. He also speaks of
the presence of peculiar sigmata which he terms “Simotoxe,” but these are very scarce and
seem t o be merely abnormal forms of the ordinary sigmata.
There is a second specimen (R.N. xx. 3) from the same locality (Providence) as the
one described above and agreeing very closely with it ; it represents about half of a somewhat smaller sponge. R.N. xxv. 2 and LXXVIJI. 6 may also be referred provisionally t o the
same species. They both come from Cargados Carajos and differ slightly from the type in
certain respects, but the material is hardly sufficient to deserve special consideration. All
these specimens contain the characteristic small oxea, and as von Lendenfeld had three
specimens of C. alba-tridens, presumably all without the small oxea, it seems likely that
the presence or absence of these spicules will furnish a valid specific distinction.
Register Numbers, Localities, &c. xx. 3, Providence, 4.10.05, D. 3, 29 fathoms ; XXI.
1, Providence, 3.10.05, I). 1, 39 fathoms; ‘1 XXV. 2, Cargados Carajos, 31.8.05, B. 20, 28
fathoms ; ‘2 LXXVIII. 6, Cargados Carajos, 28.3.05, B. 2, 30 fathoms.

* One of the cladi was broken short.
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9. Cinachyru anomala (Dendy).

(Plate

1,fig. 3.)

Tetilla anomala Dendy [1905)

The type of this species, collected by Professor Herdman st Ceylon, was an imperfect
fragment in which no porocalices were visible ; judging from the specimens now before rrie
they must all have been removed with the portion of the sponge torn away, as might very
well happen.
A specimen (Plate 1, fig. 3) collected by the “Sealark” Expedition at Cargados Carajos
is in a much better state of preservation. It is sub-spherical, about 30 mm. in maximum
diameter, and has evidently been attached by a somewhat contracted base about 13 mm.
in diameter. Around and just above this base are numerous porocalices, arranged in an
ill-defined zone occupying the lower third of the surface or thereabouts. The upper twothirds of the surface are quite free from porocalices, and show no vents. The porocalices are
cup-shaped or pocket-shaped and run more or less vertically upwards from the wide external
opening, which is about 1-3 min. in diameter. (In the type specimen narrow inhalant
canals were described penetrating the ectosome here and there. The occurrence of such
isolated inhalant canals outside the porocalices has been described in C. voeltxkowi Lendenfeld
[18971.)
The general surface of the Cargados specimen is covered with a thin, whitish crust,
composed of projecting spicules and calcareous sand, In the lower part of the sponge the
spicules show some tendency to project downwards over the openings of t h e porocalices,
like a thatch. The colour of the sponge internally is dirty greyish yellow with distinctly
brown ectosome ; the surfaces of‘ the porocalices are light brown.
The arrangement of the skeleton calls for no special comment beyond the statement
that there are no small protrisnes hispidating the pore-bearing membrane of the porocalices.
The spiculation agrees very closely with that of the type. The minute siliceous
spherules (microspheres) are thickly scattered through the choanosome.
A second specimen (R.N. XLVJI. 5 ) obtained by the“Sea1ark” Expedition a t Praslin Reef,
but not in such a good state of preservation, bears a close resemblance t o the first in general
appearance and spiculation ; but the siliceous spherules, if indeed present, are not nearly so
numerous, nor are the anatrimnes, and the identification must remain doubtful. Similar
remarks apply to R.N. LVII. 3, from Coin Peros, in which, however, anatrisenes are abundant.
This specimen is of a light chocolate brown colour throughout and heavily encrusted with
calcareous sand.
The chief distinguishing characters of this species are the widely open, cup-shaped
porocalices, the presence of microspheres or siliceous globules, the absence of small oxea,
and the absence of small protrisenes hispidating the surface of the porocalices.
Previously known Distributioia. Ceylon Seas (Dendy).
Register Numbers, Localities, dc. XXXIII. 4, Cargados Carajos, 30.8.05, B. 13, 30
fathoms ; ? XLVII. 5 , Prasliri Reef; ? LVII. 3, Coin Peros.
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Genus PARATETILLA
Dendy [19051.
Tetillidae with an ectosomal layer of short-shafted triaenes, resembling calthrops and
usually very irregular in shape. Commonly or always ( 1 ) with porocalices.
This genus appears to be very characteristic of the Indian Ocean and Western Pacific,
but it is doubtful whether more than a single very variable species (P. bucca) can at present
be recognized. Hentschel [19121 has expressed the opinion that Lendenfeld’s genus
Amphitethya [I9061 should be regarded as synonymous with Paratetilla, a genus which
was ignored by Lendenfeld although he himself suggested that Il’etilla bcxcca, or a part
thereof, should be included in Amphitethya. I am inclined to think, however, that
Amphitethya, which has a very peculiar form of sigma in addition to its amphitrisenes,
and is, moreover, devoid of porocslices, may very well be kept distinct. The discovery by
Topsent [1897 A] of amphitriaenes, occurring apparently as an abnormality in one specimen
of Payatetilla bacca (Tetilla merguiensis), can certainly not be regarded as a sufficient
reason for identifying the two genera. The generic position of Hentschel’s Paratetilla
aruensis [1912], in which amphitriaenes also occur, is more doubtful, but for the present
i t may well remain as a second species of Paratetilla.
10. Paratetilla bacca (Selenka).
Stelletla bacca Selenka [1867].
Tethya merguiensis Carter [1883 B, 18871.
Tetilla mei.guiensis Sollas [18881.
Tetilla ternatensis Kieschnick [1896].
Tetilla merguiensis Topsent [1897 A].
Te’etilla bacca Lindgren [1898].
Tetilla amboineiasicr Kieschnick [19001.

Tetilla viokucea Kieschnick [1900].
Tetiilla rubra Kieschnick 119001.
Tetilla bacca Thiele [19001.
Tetilla bacca Lendenfeld [ 19031.
Cinachyra anaboinensis Lendenfeld [19031.
Paratetilla cinerayomis Dendy [ 19051.
Paratetilla eccentrica Row L19113.

This appears t o be a very variable species, a fact which accounts for ita having been
described under so many distinct specific names. I have tried in vain t o discover distinguishing characters by which the various described forms could be really separated into
species, and am at length constrained $0 follow the example of Thiele [1900] who identified
all the then described species with Selenka’s Stelletta bacca, and to apply the same treatment
to my own P. cineriformis and Row’s P. eccentrica.
Selenka’s original description was highly unsatisfactory, and he even speaks of the
spicules as calcareous, but fortunately he gives excellent figures of both the external form
and the principal spicules, so that an identification is not difficult. The former shows a
sponge with a strongly hispid surface and no less than sixteen large “Austriimungs
offnungen,” as the author terms them. The failure to interpret these openings correctly
has been one of the sources of confusion with regard to this species. I have no doubt that
in Selenka’s specimen, as in the fairly numerous specimens examined by myself, they are
really porocalices, for they are far too numerous to be oscula. Subsequent writers have
also failed to distinguish properly between oscula and porocalices, so that Lendenfeld was
led to include some of the described forms in the genus Tetilla and others in Cinachyra. It
seems doubtful whether true oscula, as distinct from porocalices, are ever present.
Although the surface ganerally appears to be more or less strongly hispid i t is some-
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times almost entirely devoid of projecting spicules, as in the variety corrugata described
below. The dark colour of the more superficial parts of the sponge, almost black in spirit,
is evidently a very characteristic feature.
As regards spiculation the most striking character is, of course, afforded by the curious
short-shafted trianes of the ectosome, and the great variation in form to which these are
subject has been largely responsible for several supposed specific distinctions. I n the original
type these spicules appear to have been predominantly, if not entirely, regular,'or sii bregulnr,
with straight rays, An extreme deviation from this coiidition is found in Row's Payatetilla eccentrica, characterized by great abnormality in these spicules, shown in the reduction
and contortion of the rays. Between these extremes all sorts of intermediate conditions
occur. These spicules also vary very greatly in number in different specimens, being very
abundant in some and very rare in others.
Another difficulty arises in connection with the short, slender, hair-like oxea, often
scattered abundantly in the choanosome. These are probably always present, but have been
overlooked by several writers, as by myself in P.cineriforrnis, in which they actually
exist in a vestigial condition,
The species is highly characteristic of the Indian Ocean and extends westwards' to
the Red Sea and eastwards t o Samoa. It has hitherto been recorded from the following
localities :-Samoa
(Selenka), Torres Straits (Sollas), Amboina (Topsent, Kieschnick),
Ternate (Kieschnick), Java Sea and Gaspar Straits (Lindgren), Mergui Archipelago (Carter),
Ceylon (Dendy), Red Sea (Row).
Paratetillu bacca is represented in the " Sealsrk collection by a considerable number
of specimens, most of which agree very. closely with Kieschnick's Tetilla violacea from
Amboina, which may be reduced t o varietal rank. One specimen, however, Beems
sufficiently distinct from any previously described form to merit description under a new
varietal name ( P . bacca var. corrugata).
I'

10 a. Paratetilla bacca var. violacea (Kieschnick).

(Plate 1, fig. 6.)
I identify with this variety seven specimens which all agree pretty closely in external
form and spiculation. The shape of the sponge (Plate 1, fig. 6) is more or less spherical,
with a more or less restricted base of attachment. The largest specimen (R.N. CXI. 1)
measures about 55 mm. in diameter, the smallest (R.N. LIII. 3) about 20 mm. One
specimen (R.N. LII. 7) gives off a strap-shaped process, about 15 mm. long and 4 nim.
wide, from a point above the base; this looks as if it might be an attachment process
such as those described by Topsent [1897 A], but which has not yet found the substratum.
The degree of hispidation of the surface varies much, depending largely upon the extent
to which the projecting ends of the spicules have been broken off, Thus in R.N. XLVII. 4
the spicules are nearly all broken off close to the surface, which appears nearly smooth,
while in R.N. CXI. 1 it is distinctly hairy, with a large amount of calcareous sand
entangled amongst the projecting spicules. Each specimen bears numerous porocalices,
distributed pretty evenly over the surface. These are provided with sphincter diaphragms
and their appearance depends much upon the state of contraction. When completely

DENDY-REPORT

ON THE SIGMATOTETRAXONIDA

23

closed they are hardly visible, but when fully open they are conspicuous cup-shaped
depressions, approximately hemispherical in shape and with wide apertures about 4 mm.
in diameter. There are no recognizable vents apart from the porocalices, but the examination of stained sections (R.N. CXIX. 3) shows that pores are not confined to the porocalices but also occur scattered between them. The colour of the sponge (in spirit) is dark
chocolate brown, becoming paler in the interior.
The spiculation agrees pretty closely with that of the variety about to be described
and calls for no special comment, except that the spindle-shaped oxea never appear to
exceed about 4 mm. in length, with a diameter of about 0’048 mm., and are usually less,
say about 3.4 by 0’043 mm. I n this respect, therefore, the “Sealark” specimens agree
fairly well with Kieschnick’s Tetilla violacea, in which the oxea measure up to 3.0 by
0’045 mm., and differ from the Sauioan type of the species, in which, according to Selenka,
the oxea measure 5-7 mm. in length by 0.04 mm. in thickness. The smaller size of the
oxea appears to constitute the chief distinguishing feature of the variety violacea as compared with the type.
The sigmata in the “Sealark” specimens seem to be rather smaller than in Kieschnick’s
specimen, measuring only about 0.016 mm. in extreme length from bend to bend, while
Kiesclinick gives 0.02 mm., butdoes not say how his meiisuremeiit was taken.
Register Numbers, Localities, $c. XLVII. 4, Praslin Reef; LII. 7, LIII. 2, 3, Coetivy ;
CXI. 1, Eginont Reef; CXIX. 3, 9, Salomon.
10 b. Paratetillct bacca var. corruycita nov.

(Plate 1, fig. 7.)
The single specimen in the collection (Plate 1, fig. 7) is a large fragment of an
apparently spherical or hemispherical sponge with a radius of about 35 mm. The surface
has a very uneven, corrugated appearance, due chiefly to the occurrence of numerous deep
porocalices, whose openings are usually elongated and slit-like and sometimes form a
mearidriniform pattern, due apparently t o fusion of contiguous porocalices. Between the
porocalices the surface is uneven and hummocky, but at the same time subglabrous, with
only a very few projecting spicules scattered here arid there. The depth of the porocalices
may be a t least 10 mm., their openings are large but vary greatly in size. No ordinary
vents are visible in the specimen. The texture is firm and compact, but compressible
laterally. It is strongly fibrous radially and readily splits up in the direction of the fibres.
The colour externally (in spirit) is dark purplish brown, almost black, internally it is very
pale yellowish brown.
The boundary between ectosome and choaiiosome is quite indefinite. The ectosome is
not very distinctly fibrous except where i t forms the walls of the porocalices, but it is very
densely charged with minute brown pigment granules, less abundant in the walls of the
porocalices than elsewhere. These pigment granules also invade the choanosome, gradually
becoming less numerous towards the interior of the sponge. Their abundance in the ectosome probably conceals t,o a large extent the fibrous character of the latter.
The porocalices have smooth walls pierced by very numerous minute pores, communicating by numerous narrow canals with irregular subcortical crypts, from which inhalant
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or exhalant canals run inwards. The state of preservation of the specimen will not allow
of my saying anything about the flagellate chambers, the choanosorne in its present con-

dition being compact and almost uniformly granular.
The main skeleton consists of stout radiating bundles of large oxea and triaenes, with
very wide intesvals between the bundles. Even at the surface of the sponge wide gaps
exist between the slightly expanded ends of the bundles. The outer portions of the
bundles, in the ectosome, contain the cladomes of numerous anatrienes, with protriaenes
around the openings of the porocalices. The walls of the porocalices are not hispidated
by any spicules. The radiating bundles pass to the surface between the porocalices, and
very few spicules project beyond the surface a t all, and then usually only to a very slight
extent. I n the ectosome are irregularly scattered the short-shafted triaenes characteristic
of the genus. They are sparsely developed and do not appear t o be accompanied by
any paratangential oxea. They seem t o be completely absent from the walls of the
porocalices.
Spicules :-( 1) Large 0x851 ; stout, straight, fusiform, approximately iso-actinal,
sometimes gradually and finely pointed at each end, but frequently stylote or strongylote
in varying degrees, or with irregularly pointed apices; measuring up to about 3'8 by
0'05 mm. and usually only a little less. These spicules$requently have the axial canal
greatly enlarged.
(2) Protrienes. There seem to be two fairly distinct varieties of this spicule, but
doubtless intermediate forms occur : ( a ) with very long, slender shaft, tapering very
gradually t o almost hair-like dimensions but ending in a blunt point; thickest not far
from the middle; measuridg about 6 - 0 by 0.02 mm.; cladi short, stout, rather crooked,
equal in length, measuring about 0'08 by 0.012 mm.; ( b ) with much longer and relatively
more slender cladi, nearly straight and very sharply pointed, measuring about 0'16 by
0'006 mm., with shaft only about 3'1 by 0*008 mm.
(3) Anatrizenes ; with short, atout, sharp-pointed cladi recurved approximately ou
arcs of a sphere, and very long, slender shaft tapering gradually to a fine hair; shaft ,
about 5 by 0'012 mm., with cladi 0.033 by 0'01 mm. A few anadienes and anttrnon~nes
also occur.
(4) Short-shafted orthotrienes ; shaft usually much shorter than cladi (but I have
seen one example in which it was longer), rouncled off at the apex; clndi very variously
developed, typically straight, regular, gradually and sharply pointed, measuring, say, about
0'37 by 0.029 mm., but very variable, often unequally developed, often irregularly bent or
even contorted, or more or less completely aborted. Regular forms with straight or almost
straight cladi are much more numerous than t4e others.
(5) Short, slender, hair-like oxea ; measuring about 0-3 by 0'002 mm. ; abundantly
scattered in the choanosome, apparently absent from the ectosome.
(6) Slender, contort sigmata; about 0'0165 mm. in greatest length from bend to
bend ; very numerous, especially in the choanosome.
This variety is evidently nearly related t o the Ceylon form, Paratetilla, bacca var.
cineriforrnis, but difers in its more robust growth, the much stronger development of the
porocalices and the larger size of the spicules generally. The short, hair-like oxea are
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reduced t o vestiges in the Ceylon form and were not referred to in the original description
thereof. The form of the porocalices and the manner in which they tend t o become
confluent, as well as the smaller size of the oxea, serve to differentiate this variety from
the type of the species. The character of the porocelices also distinguishes it pretty sharply
from P. bacca var. violacea.
Register Number, Locality, &c. LIX., Diego Garcia, 10.7.05, 10 fathoms.
Family Haploscleridae.
Monaxonellid Sigmatotetraxonida in which sigmatose microscleres of various forms
are typically present but never take the form of chelae. The skeleton is reticulate and the
fibre is typically neither plumose nor echinated. The megascleres are usually diactinal.
This family consis'ts of sigmatotetraxonid sponges in which the tetractinellid megascleres haGe been entirely suppressed while the microscleres have not yet reached that
stage of evolution which is represented by the chela of the Desmacidonida. The origin
of the family from the Tetillidz is not difficult to imagine, although no very satisfactory
intermediate forms have yet been met with. The suppression, more or less complete,
of the trianes is a well-known phenomenon amongst the Stellettidae, and it is only reasonable to suppose that it occurs also amongst the Tetillids, in many of which, indeed, the
oxea tend to dominate over the triaenes. A greater difficulty is perhaps to be found in
the character and arrangement of the oxea, for the typical tetillid oxea are very long,
straight and radially arranged, while the typical oxea of the Haploscleridae are short,
slightly curved and arranged in a reticulate fashion. There are, however, some Tetillids
in which oxea of a second kind make their appearance. These are short and may be
slightly curved, and they occur irregularly scattered through t h e choanosome (e.g. in
Cinachyra amccinata n. sp. Q.V. and in many other species of Cinachyra). I am inclined
to think that it was by substitution of such oxea as these for the long, radially arranged
oxea, accompanied by the suppression of the trizenes, that the Gelliine, the most primitive
sub-family of the Haploscleridae, were derived from tetillid ancestors.
The experience which I have recently gained in dealing with the Astrotetraxonida
with regard to the part played by the loss of spicules in the evolution'of sponges has
decided me to follow Topsent in removing the old groups TedaniinE and Desmacellinae
(but not the Hamacanthinae) from the family Haploscleridae. They are, I think, better
regarded as what may be termed '' lipochelous " Desmacidonida, i.e. Desmacidonidae in
which the chelae have been suppressed. This leaves the Haploscleridae a much more
homogeneous group. The position of the Heteroxyina is more doubtful, but they seem too
complex in structure to belong to this family and may also be removed for the time being
to the Desmacidonidae. The Merlinm must follow the Hamacanthinae, with which they
seem t o have distinct affinities.
Sub-family Gelliinae.
Haplosclerid% with oxeote or strongylote inegasclerea and microscleres in the form of
sigmata or toxa or microxea.
This sub-family certainly seems to form the natural starting point for the evolution
of the monaxonellid Sigmatotetraxonida. The Renierha have apparently originated from
SECOND SERIES-ZOOLOGY,
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the Gelliinae by loss of microscleres unaccompanied by any great, development of spongin,
the ChalininE by loss of microscleres accompanied by strong spongin development, the
phleodictyinaz! by the development of the fistular processes and rind, and the Desmacido11idB by evolution of the sigma into the remarkable chelate type of microsclere.
Genus GELLIUSGray [1867 F].
Gelliinte with little or no spongin, the main skeleton being formed by a reticulation of
oxea.
11, GelliusJibulatus (Schmidt) var. microsigma Dendy.
(For literature and synonymy vide Dendy [191S A].)
I refer t o this variety a number of small specimens of irregular form from various
localities. The spicular measurements are approximately as follows :R.N. LIII. 5 A. Oxea 0’185 by 0’0065 mm. ; sigmata 0’018 mm. from bend t o bend.
R.N. LIII. 12. Oxea 0’184 by 0.005 mm. ; sigmata 0.01 mm. from bend to bend.
R.N. LVI. 4. Oxea 0’164 by 0’004 mm. ; sigmata 0.01 mm. from bend to bend.
R.N. CXIII. 4. Oxea 0.2 by 0’008 mm. ; sigmata 0.02 mm. from bend to bend.
R.N. CXIII. 6. Oxea 0’164 by 0‘004 mm.; sigmata 0.02 mm. from bend t o bend.
In view of the variation in spicular measurements it is doubtful whether this form
can be distinguished even varietally from the European GelliusJibulatus.
Previously known Distribution of Species. Adriatic (Schmidt) ; North Atlantic
(Topsent) ; Gulf of Manaar, Ceylon Seas (Carter, Dendy) ; Okhamandal (Dendy).
Register Nimbers, Localities, &c. LIII. 5 A, LIII. 12, Coetivy ; LVT. 4, Coin Peros ;
cxIiI. 4, 6, Egmont Reef.
12. Gellius jcige1lift.)- Ridley and Dendy.
G‘ellius,flagellijerRidley and Dendy [ 1886, 18871. Gellim jagelZifer Topsent [1896 B].
Desmacella porosa Fristedt [1887].
Gellius jagellifer Lundheck [19021.
Gellius Jagellifer Lambe [1896].

Gellius porosus Lundbeck [19021.

I identify with this species a well-preserved specimen considerably larger than the
“Cliallenger” type. It has the form of a flattened crust, presumably detached from some substratum, but with practically unirijured lower surface. It is convex above and concave
below, The upper surface is rather uneven, coarsely granular and slightly shaggy in places.
It bears a few small, scattered vents. The texture is compressible and elastic, but rather
fragile. The colour in spirit is light greyish brown. The specimen measures about 55 by
50 by 10 mm. The skeleton reticulation is very lax and irregular though t h e spicules are
rather crowded. There is a good deal more spongin present than in the type (in which there
is a little), and certain of the spicular fibres (both primary and secondary) have quite a thick
coating of it.
The oxea are a little shorter and stouter than in the type, measuring say about 0.37
by 0.02 mm., but varying a good deal in thickness and usually more slender. The flagelliform
sigmata are closely similar t o those of the type but the hook at the narrower end frequently
has a slight outward curve which I have not observed in the latter. The ordinary signiata
call for no special comment.
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I hardly think that Luiidbeck is justified in maintaining Fristedt’s Desrnacella porosa
as a distinct species and I prefer to follow Lambe in regarding it as a synonym of G. jlagellifer, which is evidently a somewhat variable form. The distribution of the species seems
to be almost cosmopolitan.
Previously known Distribution. Off Marion Island (Ridley and Dendy) ; Davis Strait
(Fristedt) ; Atlantic coast of Canada (Lambe) ; Gulf of Gascoyne (Topsent) ; Iceland
(Lnndbeck).
Register Number, Locality, &c. VIII. 3, Saya de Malha, 6.9.05, C. 15, 55 fathoms.
13. Gellius calyx Ridley and Dendy var. indica nov.
Gellius calyx Ridley and Dendy [1886, 18871, not Gellius calyx Topsent [1892 c ] .

A single specimen from deep water a t Saya de Malha may be regarded as representing
a variety of this very elegant but little-known species, originally obtained by the “Challenger”
from a depth of 600 fathoms off the mouth of the Rio de la Plata and, so far as I am
aware, not met with since, for Topsent’s supposed record has been shown by himself [1904 A]
to be erroneous.
The “ Sealark” specimen, like the type of the species, has very much the form of a crocus
flower, but the transition fkom stalk to body is more gradual than in the type. The body
is hollow and I think there can be little doubt that there was a single terminal osculiim,
but the upper part of the specimen is a good deal damaged. The stalk expands below into
an attachment-plate, which seems to have run out into root-like processes. The total height
of the specimen is about 45 mm. and the uiaximum diameter of the body 9 mm. The texture
of the body is very soft and fragile, of the stalk stringy. The colour in alcohol is pale
yellow.
The skeleton of the stalk consists principally of long fibres, composed of dense bundles
of oxea, and these fibres extend throughout the body in the form of a loose reticulation with
longitudinal meshes, in which numerous oxea are loosely scattered. The surface is so much
macerated that I can say nothing about the dermal skeleton.
The oxea are long and slender, gradually and very sharply pointed; only slightly
curved. They measure about 0.53 by 0.01 mm.
The sigmata are C-shaped, strongly curved, with sharply pointed extremities. They
measure about 0.037 mm. from bend to bend, with a thickness in the middle of about
0.0027 mm.
This variety differs from the type of the species chiefly in the much more slender oxea
and much larger sigmata. The sponge includes, as foreign bodies, numerous fragments of
the skeleton of the hexactinellid Aulocalyx serialis, which was obtained from the same
locality.
Previously knoum Distribution of the Species. Off the mouth of the Rio de la Plata,
South Atlantic (Ridley and Dendy).
Register Nurnbei*,Locality, &c. v. 3, Saya de Malha, 7.9.05, C. SO, 3-500 fathoms.
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14. Gellius toxius Topsent.
Gellius to&ius Topsent [1897 A].
Gelliwr toxius Thiele [ 18991.

GeZZius tom& Hentschel [ 19 121.

This species is represented in the collection by two specimens. One (CXIX. 6 A) is a
small crust, only about 10 mm. in diameter, growing upon a fragment of coral in association
with numerous other organisms. The skeleton is an isodictyal or su b-isodictyal reticulation
of mostly single oxea cemented together by spongin at their apices. The oxea are slightly
curved, fairly gradually and sharply pointed, and measure about 0’14 by 0.005 mm. There
are also numerous much more slender forms of about the same length, possibly young. The
microscleres are moderately stout toxa, not at all sharply angulated and about 0.05 mm. in
length. The other specimen (CVI. 1u) is also a small crust, growing upon a bivalve shell.
It resembles the first very closely in skeleton arrangement and spiculation and calls for no
further comment.
Previously known Distribution. Bay of Amboina (Topsent) ; Celebes (Thiele) ; Aru
Islands (Hentschel).
Register Numbers, Localities, &c. CVI. 1 G, Amirante, 13.10.05, E. 16, 39 fathoms;
CXIX. 6 A, Salomon.
15. Gellius petyosioides (Dendy).
Gelliodes petrosioides Dendy [I 9051.

There is a single specimen. of this species in the collection. It is apparently only a
fragment of a larger specimen and has the form of a somewhat flattened lobe, with broadly
rounded margin, measuring about 47 by 30 by 15 mm. A fair number of rather smallvents
occur scattered over the surface, chiefly on one side. In skeleton arrangement and spiculation the specimen agrees very closely with the Ceylon type. The colour in spirit is rather
light brown. The texture is hard but brittle.
It appears to me now that this species falls better in the genus Gellius than in Gelliodes,
for spongin, if present at all, is quite inconspicuous. I n the presence of distinct oscula the
“ 8ealark” specimen resembles Topsent’s [1892C] Gelliodesfayalerisis even more closely than
does the type specimen, and future investigations may make it necessary to unite the two
species. There appears, however, to be a good deal of difference in the form of the oxea,
as figured, and I have seen none of the large “cellules sph6ruleuses” which Topsent
mentions.
Previously known Distribution. Ceylon Seas (Dendy).
Register Number, Locality, dc. XCVI. 2, Amirante, 13.10.05, E. 15, 39 fathoms.
Genus GELLIODES
Ridley [1 884 c].
Gelliinm with much spongin, more or less completely enveloping, or even replacing, the
megascleres and forming distinct fibres. Microscleres sigmata.
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16. Gelliodes carnosa Dendy var. laxa nov.

(Plate 2, fig. 1.)
Gelliodes carnom Dendy [ 1889, 19051.

There are two spirit specimens of this very elegant variety in the collection, both from
the same locality (Cargados Carajos) and possibly parts of the same sponge. The most
perfectly preserved is represented in Plate 2, fig. 1. It consists of a proliferous mass of
slender, anastomosing tubes, with numerous short branches rising obliquely upwards from
all over the sponge and each terminating in a circular vent. Each specimen measures about
85 by 40 mm. ; the branches are about 4 mm. in diameter, the vents a little less. The
texture (in spirit) is compressible and resilient, fairly tough; the colour light, brown. There
is a very similar dry specimen from Amirante.
The main skeleton is a sub-rectangularly meshed network of stout horny fibre, cored
by the oxea. The dermal skeleton is an almost unispicular reticulation of oxea, held together
and enveloped by a moderate amount of the pale-coloured spongin.
The oxea are slightly curved, gradually sharp-pointed a t each end, measuring about
0'14 by 0'008 mm., but often more slender and sometimes a little stouter,
The sigmata are abundant ; very slender ; C-shaped or slightly contort ; measuring
about 0.02 mm. from bend to bend.
This variety differs from the typical form in the much less complete fusion of the
tubular branches of which the sponge is composed.
Previously known Distribution of Species. Gulf of Manaar, Ceylon Seas (Dendy).
Register Numbers, Locality, dc. XLIV. 1, 2, Cargados Carajos, 31.8.05, B. 19, 28 fathoms;
CXLVIII. Amirante.
Genus TOXOCHALINA
Ridley [1884 c].
Gelliinae with much spongin, more or less completely enveloping, or even replacing, the
megascleres and forming distinct fibres. Microscleres toxa.
17. Tozochalina robusta Ridley.
Tomchalina robusta Ridley [1884 c ] ,
Toxochalina robusta Itidley and Dendy [18871.

"

Z'oxochalina robusta Dendy [19061.

There are three fine specimens of this species in the collection, all closely resembling
one another, being composed of repent, anastomosing branches, with rather large scattered
vents on the upper surface. The oxea are more gradually sha,rp-pointed than figured for
the type, but I suspect that this feature is exaggerated in Ridley's figure.
Previously known Distribution. Port Jackson (Ridley); off Bahia (Ridley and Dendy) ;
Gulf of Manaar, Ceylon Seas (Dendy).
Begiuter Numbers, Localities, &c. LXXVI. 1, 2, Amirante, 9.10.05, F,. 1, 29 fathoms;
XCVIII. 1, Amirante, 9.10.05, E. 3, 25 fathoms.
Sub-family Renierinae.
Haploscleridze with oxeote or strongylote inegascleres and in which the microsclerea
have entirely disappeared and little or no spongin is developed.
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Genus RENIERA
Schmidt [18'70].
Renierinze in which the skeleton is composed of a close reticulation of typically single
megascleres, each forming one side of a rectangular, triangular or polygonal mesh. Spicules
short, oxeote or strongylote, usually united together at the ends only by spongin cement.
This genus has apparently been derived from Gellius by loss o f t h e sigmata.
18. Reniera semitubulosa (Lamarck 2).
1,S'popoluyia semitubulosn Lrtrnarck [18131.
? Halichontlria semitubiiloso Lieberkuliii [18591.
1Reniera smitubulosa Schmidt [1862].

? Pellina semitubulosa Schlriidt [1870].
Reniera ssmitwbulosa Keller [18781.

This species is characterized by its branching habit, slender spicules and absence of
spongin. The '' Sealark" specimens, though in a fragmentary condition, agree so closely with
Keller's description and figures, especially as regards the spicules, that there seems a
reasonable degree of certainty as to their specific identity with the form examined by him,
but whether or not that form was correctly identified as Lamarck's Spongia semitubulosa
is perhaps more doubtful.
The "Sealark" material consists of sub-cylindrical branches, ranging from about 1.5 to
about 7 mm. in diameter. The largest fragment is about 48 mm. in length and itself unbranched, other fragments are sparingly branched and one shows anast80mosis. The surface
is even and has a coarsely porous appearance; there is no separable dermal membrane.
The texture is very soft and compressible, fragile. No vents are recognizable but some
fragments contain rather wide exhalant canals running lengthwise, while others are solid.
The colour in alcohol is very pale yellow.
The skeleton is weakly developed and consists of a sub-isodictyal reticulation of' slender
oxea, in which many feebly developed, loose, plurispicular, longitudinal fibres can be recognized. There is no special dermal skeleton and little if any spongin.
Tho spicules are slender oxea, slightly curved or bent in the middle, rather abruptly
sharp-pointed. They measure about 0'164 by 0'004 mm.
Previously known Distribution. Adriatic (Lieberkuhn, Schmidt, Keller).
Register Numbem, Localities, &c. LXIV., Diego Garcia, 9 fathoms, 10.7.05 ; LXVIII. 6 ,
Lagoon, Diego, 10 fathoms, 12.7.05.
19. Reiziera rosea (Bowerbank).
Isodictya rosea Bowerbank [ 1866, 18741.
Zsodictya rosea Carter [1879 a].

Reniera rosea Ridley [I884 c].
Reniera ro8ea Topsent [1893].

Ridley and Topsent have already recorded this species from the Indian Ocean, a fact
which encourages me in making the present identification. The " Sealark specimens are,
however, very fragmentary. They seem t o have been irregularly massive, with occasional
inammiform or digitiform processes. The vents, scattered on prominent parts of the sponge,
measure about 4 nim. in diameter. Where uninjured the surface is covered by a very thin,
transparent dermal membrane, containing the inhalant pores, The texture is compressible,
very fragile and crumb-of-bread-like throughout. The colour in spirit is in most cases very
pale yellow, in one specimen (R.N. XLVII. 7) light brown (but this is possibly due to staining
by other sponges in the same jar).
I'
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The main skeleton is a close, sub-isodictyal reticulation of oxea. The meshes are
triangular and for the most part unispicular, but they become very irregular in places and
there are slight indications of the formation of multispicular lines. There is very little
spongin.
The dermal membrane ismot entirely devoid of skeleton, as one would conclude from
Bowerbank’s description, but there is a very imperfect unispicular reticulation of oxea.
The oxea are fairly stout, slightly curved, sharply and fairly gradually pointed. They
measure about 0’155 by 0’008 mm., but, as usual in the genus Reniera, numerous much
more slender forms also occur.
I n spiculation this species agrees very closely with Renieiw tuberom 11. sp., but is to
be distinguished by its softer texture, paler colour and larger vents. The distinction
between the two is very evident in the case of R.N. LXX. 1 and LXX. 1 A, the latter being
a specimen of Reniem y*osea encrusting the former, which is a specimen of R. tuberosa.
Though so closely related the two specimens have failed even t o adhere closely together.
P~eviouslyknown Distribution. British Seas (Bowerbank) ; Kerguelen (Carter) ;
Amirantes (Ridley) ; Seychelles (Topsent).
Register Numbers, Localities, &c. XLVII. 7 , Praslin Reef; LXX. 1 A, 2, 3, Lagoon,
Diego Garcia.
20. 12enieru wibriforrnis Ridlky [188 4 c].
There is a somewhat damaged specimen from the Seychelles, attached to the test
of an Ascidian, which in general forin and spiculation agrees very closely with Ridley’s
description of the type specimen. It has the form of a very irregular, thin-walled sac,
broadly attached below and with a few small scattered vents on the upper surface. ’ The
surface is granular rather than glabrous as described by Ridley, and the colour in spirit is
pale yellow instead of ‘‘ pale dull brown.” The maximum diameter is about 20 mm. The
skeleton is confused, without distinct primary and secondary lines or fibres. The spicules
are slender oxea, ranging from sharply pointed t o strongylote and measuring about 0.2 by
0.007 mm. These characters, taken in conjunction with the identity of habitat, convince
iiie that this specimen really belongs to Ridley’s species.
The species is evidently very closely related to Reniem camemta, and i t may, I think,
fairly be questioned whether the two ought to be kept distinct.
Previously known Distribution. Seychelles (Ridley).
Register Number, Locality, &c. CXXXII. 1, Seychelles, 20.10.05, F. 6, 44 fathoms.
2 1. Renieru carnerata Ridley [1884 c].

I refer to this species a number of fragments from Salomon, consisting of thin, curved
lainell~efreely anastomosing with one another, and of a pale yellow colour and fragile
consistency. The outer surfiace is smooth and granular, the inner thickly pitted by the
minute openings of exhalant canals.
The skeleton is sub-isodictyal, but very confused and lax. The spicules are ofteii
associated in loose bundles, but with no regularity. They are rather slender, slightly
curved oxea, usually and often abruptly sharp-pointed ; measuring up t o about 0.22 by
0’008 mm. but varying much in thickness.
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The Sealark" material seems t o differ from the types of the species in its rather
larger oxea and in their less, probably much less, definite association in multispicular
tracts or fibres, but I do not think that these differences can be regarded as amounting to
specific distinction.
Previously known Distribution. Seychelles and Amirante (Ridley).
Register Number, Locality, dc. CXX. 5, Salomon, 10-14 fathoms.
22. Reniera cribricutis n. sp.

(Plate 3, figs. 1 a, 1 b ; Plate 12,fig. 1.)
There are two specimens of this species in the collection (Plate 3, figs. 1 a, 1 b), both
from the same locality, of which R.N. LXXI. 10 A (fig. 1 a ) may be regarded as the type.
This specimen is irregularly sub-cylintlrical, unbranched, broadly rounded off at each end.
It has evidently grown horizontally and been attached along the greater part of one side
to some smooth object. The length of the specimen is about 68 mm. and the average
diameter about 15 mm. There are several large vents, each about 5 mm. in diameter,
mostly on what was evidently the upper side of the sponge. They are rather shallow, but
with cavernous walls owing to the numerous exhalant canals which open into them.
Their margins are level with the general surface. The surface of the sponge is smooth,
but appears distinctly reticulate even to the naked eye. This appearance is due to the
presence of the very numerous, rounded or oval subdermal cavities, separated from one
another by a network of trabecuh formed by the choanosoinal tissue. Each subdermal
cavity is about 1 mm. in diameter and is covered over by a minutely reticulate, transparent dermal membrane pierced by the inhalant pores, each pore being about 0'24mm. in
diameter.. The texture of the sponge (in spirit) is very soft and compressible, but resilient,
and the colour light pinkish brownX.
The second specimen (fig. 1 b ) is closely similar in general characters t o the type,
but is smaller and broken off short. It is incipiently divided into two very short, thick
branches.
The main skeleton is a rather confused, sub-isodictyal reticulation of small oxea, with
slender, plurispicular primary lines running a t right angles to the surface. There are
a great number of quite irregularly scattered spicules, especially in the deeper parts of the
sponge. In many places the fibres, both primary and secondary, show a thick coating of
spongin, but this is so pale in colour as to be readily overlooked at first sight. Beneath
the surface the primary fibres break up into multispicular brushes of spicules with projecting apices.
A distinct dermal skeleton appears to be developed only in the thin dermal membrane
which covers in the subdermal cavities, where it forms an irregular, rather wide-meshed
reticulation of slender, plurispicular fibres, with no conspicuous spongin, echinated in
places by tufts of projecting oxea.
The spicules are slender oxea (Plate 12, fig. I), slightly curved and gradually and
sharply pointed a t each end, measuring about 0.17 by 0'006 mm.; with numerous more
slender forms.

* Possibly stained by an Iotrochota in the s a w jar.
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This species is evidently intermediate between the genera Reniera and Chalina, and
might, with almost equal propriety, be included in either. It is closely related t o Renielaa
topsenti Thiele [1905], a South American species which I recently [1916 A] recorded also
from Okhamandal on the Indian coast, but differs in the greater amount of spongin and in
the distinct dermal reticulation of spicular fibre.
Register Number, Locality, &c. LXXI. 10 A, B, Amirante, 17.10.05, E. 21, 30 fathoms.
23. Reniera tuberosct n. sp.

(Plate 3, fig. 2 ; Plate 12, fig. 2.)
There are a considerable number of specimens and pieces of this sponge from Saya de
Malha, all closely resembling one another in general appearance. The largest (R.N. VII.
3 A) may be regarded as the type of the species (Plate 3, fig. 2). It is very irregularly
tuberous and has apparently lain at the bottom without any broad attachment. It is
elongated and, with the addition of a fragment which has probably been broken off from
it, measures about 85 mm. in length, while t h e maximum diameter of the transverse
section varies from about 18 t o about 40 mm. The surface is smooth but extremely uneven,
and has a finely porous appearance under a pocket-lens. About a dozen small vents are
scattered singly and quite irregularly over the surface ; they are about 1.5 mm. in diameter
and vary much in depth. The inhalant pores are scattered in the thin, translucent dermal
membrane which occupies the meshes of the dermal reticulation.
The colour in spirit ranges from dull brownish yellow to light brown. The texture is
firm, compact and incompressible, but friable.
The main skeleton is extraordinarily dense and confused, forming an almost solid mass
of spicules between the moderately wide branches of the canal system. There is no distinctly separable dermal membrane, and in vertical section the dermal skeleton cannot be
distinguished from. the main skeleton, but a tangential surface section shows a close reticulation of multispicular fibre with small rounded meshes only about a spicule's length in
diameter. There appears t o be apongin.
The spicules are inoderately stout, slightly curved oxea (Plate 12,fig. Z ) , sharply and
fairly gradually pointed at each end, measuring about 0'15 by 0.008 mm. Numerous
smaller, and especially more slender forms occur, possibly young.
This species appears to be fairly well distinguished by its external form, the extraordinarily dense and confused character of the main skeleton and the nature of the
dermal reticulation.
Register Numbers, Localities, &c. VII. 3 (a considerable number of specimens, including 3 A) ; VIII. 6*, Saya de Malha, 6.9.05, C. 15, 55 fathoms; LXX. 1, Lagoon, Diego
Garcia, 8.7.05.
24, Reniera tufooides n. sp.
(Plate 2, figs. 2, 2 a ; Plate 12, fig. 3.)
This species (Plate 2, figs. 2, 2 a ) is represented in the collection by t w o pieces which
may possibly have formed parts of the same specimen. They are both flattened, cake-like
and presumably encrusting, with filightly convex upper surface, There is a rather thick,

* This specimen is stained purple owing to another sponge in the same jar.
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separable dermal membrane, which for the most part lies closely upon the choanosome but
sometimes overlies tubular canals (?both exhalant and inhalant) which in some places run
paraUel to and just beneath the surface while in others they approach the surface at right
angles. Where it covers these subdermal canals the dermal membrane has a distinctly
reticulate appearance when viewed under a pocket-lens. Occasionally, also, this part of
the dermal membrane is pierced by a rounded aperture which looks like an osculum but
which may be due simply t o injury. It seems probable that in life the oscula are represented by sieve-membranes. Internally the sponge has much the appearance of some
specimens of pumice-stone and is pierced by innumerable, ramifying, sub-cylindrical canals
of very varying diameter, some of which, as already stated, lie immediately beneath the
dermal membrane. The largest piece measures about 85 by 45 by 2 2 mm. The colour in
alcohol is pale greyish yellow ; the texture hard and incompressible, but friable.
The main skeleton is a rather loose, sub-isodictyal reticulation of oxea, the sides of
the meshes being sometimes unispicular and sometimes plurispicular ; it contains no distinct
fibres. The dermal membrane contains a similar reticulation of similar spicules arranged
tangentially, and is further strengthened by a coarse, irregular, su bdermal reticulation of
stout multispicular fibre, at any rate in places. I have n o t been able to detect any spongin.
The oxea (Plate 12,fig. 3) are moderately stout, slightly curved and fairly gradually
sharp-pointed, measuring about 0.27 by 0.0123 mm.
This well-characterized species closely resembles Reniera tufa Ridley and Dendy
[1886, 18871 both in general appearance and skeletal characters. It differs in the presence
of the subdermal reticulation of fibre, in the considerably larger oxea and probably in
having the vents covered over by the dermal membrane. Its hardness and the character of
the skeleton are such as almost to justify its inclusion in the genus Petrosia, which cannot
be sharply separated from Reniera.
Register Number, Locality, dc. XCIII., Amirante, 14.10.05, E 14, 280 fathoms.
25. Reniera ligniformis n. sp.

(Plate 4, fig. I ; Plate 12,fig. 4.)
This curious and well-characterized species is represented in the collection by a number
of fragments which probably all belong to the same specimen. It is still possible to fit
Solne of them together, but in the case of others there is some doubt of their exact position.
The following description of the external form is taken from the best restoration which i t
was possible to make (Plate 4, fig. 1) and cannot be far from accurate. The sponge seems
to have grown erect, in a tree-like fashion, with a slightly expanded base of attachment.
Froin this base arise a main stem and a smaller stem, side by side. The smaller stem (if
correctly identified amongst the pieces) was only about 30 mm. in height and 10 mm. in
greatest diameter (near the top). The larger one, irregularly cylindrical but somewhat
angular in form, rises t o a height of 65 mm. without branching and then divides into three
branches of very unequal length, coming off from one another at acute angles so that all
three ascend nearly vertically. The longest reaches a total height, measured from the base,
of 140 mm. (the total height of the sponge). All these branches are somewhat angular and
also somewhat flattened, and they are widest a t or near the extremity, which is broadly
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rounded off. The largest has a maximum width of 18 mm. (at the end). The vents are
rather small, about 2 mm. in diameter, but quite conspicuous, and scattered singly over the
sides of the stem and branches without any definite arrangement. The surface df the
sponge is smooth and even subglabrous (in spirit) where uniiijured. It exhibits a very
characteristic pattern, due t o the presence of very numerous narrow, close-set, usually
longitudinal grooves (subdermal cavities) covered over by a very thin, transparent dermal
membrane. These grooves are separated from one another by intervals of about 1-5mm. ;
while they themselves are only about 0‘5 inm. wide. In some places, especially on the
main stem, they run almost parallel with one another, with only occasional cross anastomoses; in other places they form a network. The delicate dermal membrane which covers
them is reduced to a meshwork by the numerous inhalant pores. The texture of the sponge
internally is crumb-of-bread-like. The whole sponge is fairly compact and rigid but very
brittle and friable. The colour in spirit is light brown.
The main skeleton is a dense and confused, sub-isodictyal reticulation of small oxea,
with a slight indication of slender primary lines running lengthwise and curving outwards
to the surface. Between the subdermal cavities the more superficially placed spicules are
disposed more or less at right angles to the surface, with slightly projecting apices, but
there is no special dermal skeleton and over the subdermal cavities the dermal membrane
is practically devoid of‘spicules.
The spicules are rather slender oxea (Plate 12, fig. 4 ) ; slightly curved and fairly
gradually sharp-pointed ; measuring about 0.14 by 0’0055 mm., with numerous more
slender forms.
The specific name “ligniformis” has been given to this species in allnsion to the
curious resemblance, both in colour and texture, which the sponge (in its present coiidition)
bears t o water-worn fragments of driftwood.
Register Num bey, Locality, &c. LXI., Lagoon, Diego Garcia, 8.7.05.
Genus PETROSIA
Vosmaer [1887

A

“1.

Renierinae of hard or even stony texture, owing to the density of the skeleton, which
is composed of an irregular reticulation of‘ oxeote or strongylote niegascleres (usually short
and thick), packed close together, sometimes in stout fibres.
26. Yetrosia seychellensis n. sp.

(Plate 2, figs. 3, 4 ; Plate 12, figs. 5 u, 5 b.)
This well-characterized species is represented in the collection by two good specimens,
of which I propose t o regard R.N. CXXVIII. 1 as the type. This specimen (Plate 2, fig. 3)
is massive, irregularly rounded, and attached to a mass of calcareous conglomerate by a
broad base. It is rendered partially clathrous by a wide, irregular cavity which completely
pierces it and opens on two sides. This cavity is now the abode of a bivalved mollusc:
whose presence may have had something to do with its formation. The general surfke is
smooth and minutely granular. The vents are represented by five groups of small openings,
each opening only about 1 mm. in diameter, and the largest group containing about 20 of‘

* Name published in 1885.
5-2
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them closely crowded together. The smallest group i’s surrounded by a raised and slightly
contracted margin, forming a shallow cloaca1 cavity in the floor of which the vents open ;
sonle of the other groups may have exhibited a similar condition during life, the margin
being now rubbed away. The specimen measures about 60 mm. in height by 5 4 mm. in
greatest breadth. The texture is hard, compact and incompressible, the colour in alcohol
is light brownish yellow. The second specimen (R.N. LXXIT. 3) is about twice the size of
the former and much more irregular in shape (Plate 2, fig. 4). It is also slightly clathrous,
a condition which may be partly due to the presence of parasitic barnacles. The vents are
grouped as before but none of the groups have (now, a t any rate) raised margins. I n places
there is a very distinctly recognizable, minutely reticulate dermal membrane, overlying
well-developed subdermal cavities (a similar structure is recognizable in places, but less
conspicuous, in the type specimen). The texture is again hard and incompressible and the
colour in spirit is pale yellow.
The main skeleton is a very dense, confused reticulation of the stout megascleres, intermingled with a smaller number of the slender kind. The dermal skeleton is a confused
reticulation of both kinds of spicule arranged tangentially, but with a larger proportion
of the slender forms (especially in R.N. LXXII. 3, where the latter preponderate heavily).
XpicuEes .--( 1) Stout, slightly curved oxea (Plate 12,fig. 5 a),tapering fairly gradually
towards the two ends but almost invariably more or less blunted at both; occasionally
becoming stylote or strongylote ; size about 0’43 by 0.026 mm. ; (2) slender, slightly curved,
gradually and very sharply pointed oxea (fig. 5 b), meamring, say, about 0.25 by 0-006 mm.
but veryvariable in size and connected by intermediates with the larger kind. The above
measurements are taken from the type specimen. I n R.N. LXXII. 3 the large spicules are
a good deal stouter, frequently as much as 0’04 mm. in diameter, but of‘ about the same
length.
This species seems to be well characterized by its external features and by the
differentiation of its oxea into two fairly distinct categories. The latter character might be
thought t o justify its inclusion in the genus Spongosorites, but it is only an exaggeration
of what may occur in other species’of Petrosia, in which the more slender spicules are
commonly regarded, probably quite rightly, as merely young forms.
Register Numbers, Localities, &c. R.N. LXXIT. 3, Amirante, 11.10.05, E. 10, 22-85
fathoms ; CXXVIII. 1, Seychelles, 20.10.05, F. 9, 37 fathoms.
27. Petrosia, mammifoirnis n. sp.

(Plate 12,fig. 6.)
Sponge consisting of short, thick-walled, tubular processes, rising from a basal crust
and each ending in a wide, circular vent. The specimens, which all come from the same
locality, are all more or less imperfect. R.N. CXXIV. 2 consists of an irregular crust, attached
to a mass of nullipore, from which one or more processes have apparently been broken off.
R.N. CXXIV. 3 is a complete tubular process which has perhaps been detached from the
preceding. R.N. CXXII. 2 and CXXII. 3 are also short tubular processes, which may have
been detached from the same specimen, The basal crust measures only about 21 mm. in
maximum diameter and is very irregular in thickness. The largest mammiform process is
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16 mm. in length and 8 mm. in thickness in the middle, with walls about 2 mm. thick and
terminal osculum about 3 mm. in diameter. The texture is not very hard and decidedly
friable, easily crushing under pressure. The surface is smooth and appears faintly reticulate
when viewed under a pocket-lens. The colour in alcohol is light brown.
The main skeleton is a close reticulation of stout, loose, irregular, inultispicular fibre,
with a f&ly distinct differentiation into primary and secondary lines, and many spicules
loosely scattered between the fibres. The dermal skeleton is a close reticulation of stout
multispicular fibre, with rounded meshes in which lie the inhalant pores ; the meshes being
hardly a spicule’s length in diameter.
The spicules are short, stout oxea (Plate 12,fig. 6) of very varying sizes, irregularly
mingled together in both dermal and main skeleton. They are usually sharply and rather
abruptly pointed, but not hastate, and often more or less bent or curved, sometimes quite
strongly. The largest measure about 0’3 by 0.02 mm., t#hesmallest about 0-08 by 0’012 mm.,
and numerous intermediates occur. There seems to be but little tendency towards blunting
of one or both ends of the spicule, such as is so commonly met with in some species of the
genus. A few slender oxea occur which may perhaps be regarded as young.
This species is evidently closely related to Schmidt’s (?Nardo’s) Petrosia (Renierat?)
dura from the Adriatic, Carter’s Reniera crassa (Petrosia wassa Lundbeck 1902) from the
North Atlantic, Thiele’s P. imnperforata from Celebes, and my own P. densissirna from
Ceylon, especially as regards spiculation, but differs in its characteristic external form and
in the arrangement of the vents.
Register. Numbers, Locality, &c. CXXII. 2, 3, CXXIV. 2, 3, Salomon, 3.7.05,75 fathoms.

Fleming [18281.
Genus HALICHONDRIA
Renierinae (?) in which the skeleton consists of a confused reticulation of long and
slender oxea (or strongyla) with little or no spongin ; the spicules sometimes associated in
ill-defined bands or fibres.
This is an unsatisfactory genus, which, as I have already pointed out [1905], may be
of polyphyletic origin. The long, slender oxea suggest a possible origin from epipolasid ”
Astrotetraxonida, such as Asteropus, rather than from sigmatotetraxoiiid ancestors.
28. Halichondria panicea Johnston, var.
(For literature, synonymy, &c., vide Ridley and Dendy [1887] and Dendy [1905].)

The single specimen which I refer to this widely distributed species is irregularly
rounded, somewhat tuberous in form ; about 56 mm. in length, 37 mm. in greatest breadth
and 20 mm. in greatest thickness. The texture is unusually compact, slightly compressible
and resilient, but rather friable. The surface is smooth, minutely granular, without ally
separable dermal membrane. There are two vents on what was presumably the upper
surface, each about 2.5 mm. in diameter. The main skeleton is a confused reticulation of
slender oxea without any distinct fibres, though the spicules tend to arrange themselves in
loose wisps, the ends of which in places project more or less vertically from the surface, while
deeper down in the sponge other loose wisps cross these at right angles. I n other parts
there is a dense dermal skeleton of tangentially placed oxea, crossing one another in all
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directions without forming a regular network, and here the projecting spicules are absent.
The spicules are slender oxea, slightly curved and fairly gradually sharp-pointed at each
end; they measure about 0.6 by 0'014 mm.
Previously known Distribution of the Species. Almost cosmopolitan.
Registe~Nu,rnbe~,
Locality, &c. XLVII. 1, Praslin Reef,
29. Halichonclria retidewna n. sp.

(Plate 2,fig. 5 ; Plate 12,figs. 7 a, 7 b.)
The single specimen (Plate 2,fig. 5) is massively lobose, undivided, and probably grew
erect. It has been broken off below and is now about 80 inm. high by 55 mm. in greatest
breadth and 35 mm. in greatest thickness, narrowing irregularly to a rounded summit.
The surface is uneven, and covered everywhere by a thin, transparent, minutely reticulate
dermal membrane, overlying extensive but shallow subdermal cavities and also covering
over the ends of the wide exhalant canals, so that there are no visible vents. The dermal
membrane is easily separable from the underlying choanosome, t o which it is attached by
numerous short, slender pillars of spicular fibre. The texture throughout is rather soft and
very fragile, and cavernous owing t o the presence of wide, cylindrical exhalant canals running
vertically towards the summit of' the sponge. The thin, transparent dermal membrane is
of course perforated by numerous pores. The colour in spirit is yellowish grey.
The main skeleton is a very confused reticulation of rather slender oxea, for the most
part scattered singly, but occasionally aggregated in loose wisps. Towards the surface they
become aggregated in the ill-defined fibres which form the columns supporting the dermal
membrane. The dermal skeleton is an irregular reticulation of tangentially disposed oxea,
either of' single spicules or of loose wisps. There is very little spongin.
The spicules are rather slender, slightly curved oxea (Plate 12,fig. 7 a),fairly gradually
and sharply pointed a t each end ; measuring about 0'4 by 0.012 mm. when fully grown.
An occasional stylote spicule (fig. 7 b) occurs amongst the oxea, of about the same dimensions.
This species is well-characterized by its very distinct, reticulate dermal membrane, with
a well-developed dermal skeleton, and by the concealment ofthe oscula thereby. It might
be included in Schmidt's genus Pelliia [1870], but I do not see how the retention of that
genus can be justified in view of the very varying extent to which a separable dermal
membrane may be developed in diEerent species.
Register Number, Locality, dc. XCVII. 1, Amirante, 18.10.05, E. 23, 16 fathoms.
30. Halichondria nigra n. sp.

(Plate 12,fig. 8.)
This species is represented in the collection by four fragments, two of which evidently
fit together t o form a tolerably complete specimen, which I regard as the type of the
species, and from which the following description is taken. The sponge has apparently not
been attached to the sea-bottom but has grown partially around the slender, cylindrical
stem of some plant. It is irregularly cylindrical in form, with a very slight tendency to
become branched; about 83 mm. in length and 27 mm. in maximum diameter. The surface
is rather uneven, but subglabrous, with a rather thick, separable dermal membrane. The
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vents are irregularly scattered on the broader end of the sponge, which was probably
uppermost in life. They are more or less prominent, widely open, and up to 8 mm. in
maximum diameter. The texture is compressible and fairly resilient, but friable and rather
cavernous, with wide, cylindrical canals penetrating the interior and showing a strong
tendency t o run lengthwise just beneath the dermal membrane. The colour throughout is
dark grey, almost black.
The skeleton arrangement is very confused, but shows loose, slender, multispicular
primary aiid secondary fibres arranged in squarish meshes of very various sizes, the spaces
between the fibres being crowded with irregularly scattered spicules. The dermal skeleton
is a confused reticulation of tangentially placed oxea crossing one another in all directions,
and doubtless with the inhalant pores scattered in the intervals, though these are hardly
discernible now. A fair amount of spongin is present both in the dermal and in the main
skeleton, but not as a continuous investment of the spicular fibre.
The spicules are slender, slightly curved oxea (Plate 12, fig. 8), usually more or less
blunted at the extremities, and measuring about 0.22 by 0*0082mm. Numerous much more
slender forms, gradually sharp-pointed at each end, also occur ; these are probably young.
The colour of the sponge is due to numerous minute, brown pigment granules, scattered
through the dermal membrane and in the interior of the sponge.
This species is perhaps nearly related to my Reniera pigmentifera from Ceylon [19051,
but differs considerably in several respects.
Registel. Numbers, Localities, Cec. XLVII. 9, Praslin Reef (a small fragment) ; LIII. 5,
Coetivy (the type specimen and another piece of irregular shape).
3 I. Halichondi*ia aplysinoides n. sp.

(Plate 3, figs. 3, 4, 5 ; Plate 12, fig. 9.)
The specimen (R.N. LXXVII. 2) which I regard as the type of' this species is massive
and compact, with evenly rounded contours. It is slightly compressed in a vertical plane
and measure3 about 120 mm. in height by 103 mm. in greatest breadth and 70 nim. in
greatest thickness (Plate 3, fig. 3). A considerable amount of very coarse calcareous debris
is attached to the surface in places, especially at the much constricted base of attachment.
Otherwise the surface is clean, faintly nodulated, and more or less covered with a minute
reticulation of raised ridges, very variously developed in different parts. There is a large,
shallow vent, receiving the openings of four large exhalant canals. This vent is situated on
one side of the sponge, a little below the rounded summit ; it is about 7 mm. in diameter
and its margin is level with the general surface. Another much smaller, double vent occurs
just below the summit on the other side, and possibly there may be a few more small ones
not easily distinguishable. *The inhalant pores are scattered in the interstices of the dermal
reticulation. The colour (in spirit) is dark brown over the greater part of the surfiace, but
this dark colour is confined to a thin superficial layer and t h e sponge is much lighter internally. The texture is compact, slightly compressible and resilient.
The skeleton is a rather dense and quite irregular reticulation of long oxea, occasionally
associated in loose wisps but without any definite fibres. Stained sections show that these
spicules are often cemented together, where they come into contact with one another, by
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a considerable quantity of spongin. There is no true dermal skeleton, though the portions
of the main skeleton lying just beneath the surface might sometimes be mistaken for such.
Here and there the surface is slightly hispid fiom the projection of the ends of some of the
oxea.
The oxea (Plate 12,fig. 9) are very like those of Halichondria panicea ; long, rather
slender, slightly curved and gradually sharp-pointed at each end. They vary considerably
in size, measuring about 1.0 by 0'03 mm. when fully grown.
The histological structure of this sponge exhibits feature8 of considerable interest,
whereby it may readily be distinguished from such species as Halichondria panicea. The
ectosome is composed of a thin fibrous (or fibrillar) layer (about 0'04 mm. thick) overlying
a very thick layer of collenchyma. The fibrous layer is seen in tangential sections to be
broken up into the characteristic dermal reticulation, with rounded meshes, by the presence
of numerous irregular subdermal cavities roofed over each by a thin, cribrif'orm dermal
membrane. The collenchymatous layer is penetrated by the irregular subdermal cavities
and cannot be sharply separated from the underlying choanosome, in which the larger
canals are surrounded by a thick layer of similar tissue. The pigment is almost confined to
the ectosonie and is chiefly developed in the fibrous layer.
The flagellate chambers are confined to the irregular, granular-looking areas between
t h e collenchymatous invasions of the choanosome. They are about 0'016 mm. in diameter.
I have not been able to make out how they communicate with the rest of' the canal system.
The most characteristic feature of this species appears t o be the dermal reticulation,
composed of a network of fibrillated bands of varying diameter, which gives to the surface
an appearance resembling that of species of Aplysina.
There are a considerable number of specimens in the collection exhibiting this character
and also agreeing pretty closely with the type of the species in skeleton arrangement and
spiculation, while exhibiting a great deal of variat.ion as regards external form and, t o a
less extent, colour. The most extreme variation is seen in R.N. LXXVIIT. 7 (Plate 3,
fig. 4) and R.N. CXXVIII. 3, which exhibit a slightly branched, digitate mode of growth, with
branches averaging only about 10 mm. in diameter and with small scattered vents. The
spicules are also decidedly smaller than in the type and show a stronger tendency to associate themselves in fibres, and were it not for the existence of specimens intermediate in
form-some of them very irregular-I should have felt strongly inclined to place the two
specimens referred to in a distinct species.
R.N. LIII. 6, which is an irregularly massive specimen, shows the tendency towards
the development of loose spicular fibres very strongly, the fibres mostly running towards
the surface. The same is true of R.N. CXXV. 1. R.N. XLII. 3 (Plate 3, fig. 5) and R.N.
cxxv. 1 are infested by parasitic barnacles, deeply imbedded in. the sponge and giving rise
to a false appearance of numerous vents.
Register Numbers, Localities, &c. XLII. 3, Cargados Carajos, 30.8.05, B. 9, 30 fathoms;
LIII. 1, 6, Coetivy; LXXI. 3, 4, Amirante, 17.10.05, E. 21, 30 fathoms; LXXVII. 2, Cargados,
30 fathoms; LXXVIII. 4, 7, Cargados Carajos, 28.3.05, B. 2 , 3 0 fathoms; XCVII. 2, Amirante,
18.10.05, E. 23, 16 fathoms; cx. 1, Egmont Reef; CXXV. 1, 23.8.05, 7 100 fathoms; CXXVIII.
3, Seychelles, 20.10.05, F. 9, 37 fathoms.
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32. Halichondria telzuiramosa nom. n.
HaZichondria reticdata Baer [19051.
Halidondria reticdata Dendy [19 16 A].

( N o t Nalichoiadria reticdata LieLerkuhn [18591.)

A fine specimen (?all one) of this curious species, from Diego Garcia, appears to be very
typical both in skeleton and histological features, and the external form differs from that
of the Okhamandal specimens only in the greater preponderance of long, slender, comparatively straight branches and their less frequent anastomosis. The species appears to be a
characteristic but not very common constituent of the sponge-fauna of the Indian Ocean.
Previously known Distribution. Zanzibar (Baer) ; Okhamandal (Dendy ).
Registel. Number, Locality, dc. LXXXIII. 2 , Barachois, Diego Garcia, 9.7.05.
Sub-family Chalininae.
Haplosclerida with oxeote or strongylote megascleresand without microscleres. Skeleton
a network of more or less strongly developed horny fibre cored by spicules and often with
spicules scattered between the fibres.
It may well be doubted whether this large and apparently homogeneous sub-family is
really a monophyletic group, for the chalinine condition may, with equal probability, be
derived either from a renierine ancestry by addition of spongin or from a gelliine ancestry
(Gelliodes or Toxochalina) by suppression of microscleres. On the other hand the suppression
of megascleres also in certain chalinine sponges seems to have given rise to pseudoceratose
forms such as Chalinopsilla Lendenfeld [1 8881.
Genus PACHYCHALINA
Schmidt [186 81.

,

Chalininze of various external form, lobose or digitate, but not tubular ; with stout
skeleton fibres containing very numerous spicules arranged multiserially.
33. Pachychalina subcylindrica Dendy [19051.

(Plate 8, fig. 1.)
This species is represented in the collection by three pieces, which are perhaps all parts
of the same specimen. The sponge consists of long, repent branches (Plate 8, fig. I),
averaging about 8 mm. in diameter and somewhat angular in transverse section, the upper
surface forming a more or less prominent ridge on which the conspicuous vents are arranged
uniserially. The branches show some tendency t o subdivide dichotomously and to anastornose
with one another. The vents vary greatly in diameter, up t o about, 3 mm., and the larger
ones have prominent margins. They lead out of deep, vertical oscular tubes. The largest
piece is about 165 mm. in lengtli. The surface is smooth and subglabrous, but minutely
reticulate to the naked eye owing to the subdermal cavities showing through the dermal
membrane. It has in many places a sandy appearance due to the inclusion of much foreign
matter. The texture is rather hard and little compressible, somewhat fragile.
The main skeleton is a rather close but very irregular reticulation of stout, multispicular
fibres, with much foreign matter both in and between the fibres and a fair amount of spongin.
SECOND SERIES-ZOOLOGY,
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Many spicules are scattered irregularly between the fibres. The dermal skeleton is a closemeshed network of similar multispicular fibre, with single spicules scattered tangentially in
the meshes.
The spicules are slightly curved, gradually sharp-pointed oxea, measuring about 0.1 6
by 0.006 mm., but frequently much more slender.
The " Sealark" specimen appears to difler from the Ceylon types chiefly in the regular
uniserial arrangement of the vents. The types also contain a considerable amount of foreign
matter and probably more spongin than I originally supposed.
The species is evidently nearly related to the Australian Pachychulina melior Ridley
and Dendy [1887].
Previously known Distribution. Ceylon Sea.s (Dendy).
Register Number, Locality, &c. xx. 1, Providence, 4.10.05, I). 3, 29 fathoms.
Genus CHALINAGrant [18613.
ChalininE of various external form ; not tubular. Skeleton reticulation typically rectangular ;fibres usually slender, with muchspongin and few but usually well developed spicules,
34. Chulina confusa n. sp.

(Plate 3, fig. 6 ; Plate 12,fig. 10.)
Sponge (Plate 3, fig. 6) erect or pendent (?), sparingly branched, attached by an irregular, spreading base to a mass of calcareous d6bris. Branches long and slender, separating
from one another a t very acute angles, so that they lie almost parallel; diameter &om
about 2 to about 4 mm. Total length of specimen about 130 mm. Surface minutely rough
and porous-looking. Vents numerous, but small and rather inconspicuous, arranged in
longitudinal series. Texture rather soft, compressible and resilient, but fairly tough. Colour
in spirit dark brown throughout, owing to the presence of' nunierous minute, scattered
pigment granules and of abundant, rather dark-coloured spongin.
The skeleton is extraordinarily confused, owing chiefly to the very numerous loose
spicules scattered irregularly between the fibres. A longitudinal section shows numerous
sub-parallel, slender primary fibres, running in the main lengthwise but curving outwards
towards the surface. These fibres are about 0.02 mm. in diameter. They contain a core of
well-developed spicules, usually arranged in several series, surrounded by a thick coating
of spongin, spongin and spicules being present in about equal proportions. They are connected crosswise by secondary fibres of the same character, but more slender and usually
with only a single spicule in the axis. The intervals between the fibres are densely crowded
with scattered spicules. There is no special dermal Rkeleton, and the outer part of the
main skeleton becomes very irregular towards the surface.
The spicules are slightly curved oxea (Plate 12, fig. lo), usually very sharply but rather
abruptly pointed, measuring when full grown about 0'15 by 0.006 mm. As usual, numerous
much more slender forms occur, probably young.
This is a rather curious and well-characterized species, intermediate in skeletal
characters between Chalina and Halichondria, with the external form of a Chalina.
Register Number, Locality, dc. LXXV. 3, Amirante, 11.10.05, E. 11, 25-30 fathoms.
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Genus CERAOCHALINA
Lendenfeld [18871.
Chalininae of various external form; not tubular. Texture hard, owing to the great
thickness of the skeleton fibres, in which the spongin is very strongly developed and the
spicules much reduced in size and sometimes also in number.
35. Ceraochalina reticutis Dendy [ 19051 var. salomonensis nov.

The single specimen in the collection is an irregularly sub-cylindrical, somewhat nodose
sponge, probably repent in life. It seems likely that a branch has been broken off, but in
its present condition it measures about 100 mm. in length by 10 mm. in average diameter.
The Rurface is smooth but uneven, and beautifully reticulate under a pocket lens. The
vents are numerous, about 2 mm. in diameter, sometimes with prominent margins and
mostly arranged in longitudinal series. The texture is compressible and resilient, but stiff
and tough. The colour is now light brown.
The main skeleton is a reticulation of stout., amber-coloured horny fibre, with triangular
or sub-rectangular meshes sub-divided in places by an irregular secondary network of very
slender fibres springing from the stout ones. The stout fibres average, say, about 0'14 mm.
in diameter, the slender ones only about 0'0'25 mm. (The secondary reticulation was not
mentioned in the description of the type of the species, but I find that it occurs there also.)
Any of the fibres rnay contain vestigial spicules or may be without them, the numbers in
which these occur varying greatly in different parts.
The dermal skeleton is a singularly beautiful reticulation of stout and slender horny
fibre ; the stout fibres, similar to those of the main skeleton, being arranged in triangular
meshes, radiating from nodes which mark the ends of primary fibres of the main skeleton,
and the slender fibres, of very various diameter, forming a secondary, small-meshed network
between the stout fibres. Here again the number of spicules in the fibres varies greatly in
different parts of' the sponge, as also does the degree to which the spicules are developed
individually, i.e. their diameter, I n the stout fibres they are often so slender as to be barely
recognizable, in the slender fibres they are stouter and there is usually one to each side of
the small meshes.
The spicules are slender strongyla, usually slightly curved, about 0.078 mm. in length
and up to about 0.002 mm. in diameter. I n the interior of the sponge they occur scattered
in the soft tissues between the fibres as well m in the fibres themselves.
The chief distinguishing character of this variety as compared with the type of the
species seems to be the strongylote instead of oxeote character of the spicules.
Previously known Distribution of the Species. Gulf of Manaar (Dendy).
Register Number, Locality, &c. CXXI. 2, Salomon, 15 fathoms, 10.6.05.
36. Ceraochalina dzfferentiata n. sp.

(Plate 3, fig. 7 ; Plate 12,fig. 11.)
This species is represented in the collection by two pieces, probably parts of the same
specimen. The sponge (Plate 3, fig. 7) is composed of short, irregularly sub-cylindrical,
somewhat nodose branches, with fragments of calcareous debris attached here and there; i t
6-2

44

.

PERCY SLADEN TRUST EXPEDITION

was probably repent on the sea-bottom in life. The largest piece is 52 mm. long and varies
from about 8 to about 1 4 mm. in diameter. The smaller piece is apparently a detached
branch. The surface is smooth and even glabrous. The numerous small, rounded subdermal
cavities of varying size show clearly through the transparent dermal membrane, which
itself appears minutely and very evenly punctate under a pocket lens. The vents, varying
in diameter up to about 4 mm., are rather numerous and mostly scattered on what was
evidently the upper surface of the sponge. Each leads out of a deep or shallow cloaca1 tube,
whose walls are perforated by numerous apertures. The thin margins of the vents are only
slightly prominent. The colour in spirit is light greyish brown, the texture rather soft,
compressible and resilient.
The main skeleton is characterized by the sharp differentiation between primary and
secondary fibres. The former run towards the surface in sub-parallel lines, bifurcating occasionally (but more frequently near the surface) at very acute angles. Each consists of a
well-developed spicular core, about three spicules' width in diameter, surrounded by a thick
coating of spongin ; the total diameter of t h e fibre being only about 0.0287 mm., while the
intervals between the fibres (except near the points of bifurcation) average about 0.2 mm.
These primary fibres are connected by secondaries, which in places simply run across between
the primaries like the rungs of a ladder, while in other places they form an irregular network. The secondary fibres are for the most part entirely devoid of spicules, but here and
there a single spicule occurs in the axis. They vary in diameter from about 0.004 to about
0'025 mm.
The dermal skeleton is a close-meshed reticulation of horny fibre, with only occasional
spicules in the axis of the fibre. The meshes are usually quadrangular and about 0-085 mm.
in width, while the fibres range in thickness from about 0'004 to about 0.03 mm. The
fibres are echinated at frequent intervals by small bundles of outwardly projecting oxea, to
which is due the minutely punctate appearance of the surface.
The spicules are rather slender, very slightly curved oxea (Plate 12, fig. 1I), sharply
and rather abruptly pointed, measuring about 0'08 by 0'003 mm. A considerable number,
especially more slender forms, occur between the fibres.
This species may be closely related to my Ceraochalina retiumnata from Ceylon [1905],
but differs considerably both in external form and in details of skeleton arrangement,
Reyister Number, Locnh'ty, $c. CVII. 1, Amirante, 14.10.05, E. 17, 12-18 fathoms.
Sub-family

Phlaodictyinae.

Haplosclerids in which the ectosome forms a more or less sharply differentiated rind
enclosing the often pulpy choanosome and produced into hollow tubular processes or fistuh,
The megascleres, both of the ectosome and of the choanosome, are typical oxea (or strongyla),
for the most part lying tangentially in the dermal layer and forming a reticulation, either
fibrous or otherwise, in the deeper parts. This reticulation is usually concentrated t o form
a subdermal bast-like network of spicular fibre in the ectosome. Microscleres may be present
in the form of sigmata or toxa but there are no chela
I n my report on Professor Herdman's Ceylon sponges [19051 I included in this subfamily the genera Phlceodictyon, Oceanapia, Histoderma (=Ccelosphsra), Sideroderma(Sidero-
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dermella) and Amphiastrella, thus associating those genera which possess chelae with those
which do not, and those which possess diactinal megascleres in the form of tylota (or their
derivatives) with those which have ordinary oxea or strongyla. Lundbeck [19 101 dissents
from this view and gives good reason for considering that the resemblance of such genera
as Ccelosphera, Siderodermella and Amphiastrella, to Phlceodictyon and Oceanapia is due
merely to convergence. I am inclined t o think now that Lundbeck is right and I therefore
propose to include the former, together with certain obviously related forms, in a section
of the EctyoninE, for which the name Ccelosphiereze would seem to be the most appropriate,
while retaining the sub-family Phlceodictyinae for the latter.
As to Schmidt’s genus Rhizochalina [1870], in spite of the fact that Lundbeck [1902],
who has examined the original types of Schmidt’s species, has come to the conclusion that
they are Cha.lininie, I do not feel at all convinced that they are not very closely related to
Carter’s Phlceodictyon, and consider that Schmidt’s genus should at any rate be included
in the same sub-family. Lundbeck, indeed, rejects the sub-family altogether, and, while
relegating Rhizochalina to the Chalininze, places Phlceodictyon amongst the Renierinae and
Oceanapia amongst the Gelliinae. I see no need for such a drastic proceeding and as the
sub-family is certainly a very useful one I propose to retain it in the sense indicated above.
Genus OCEANAPIA
Norman [18681.
Phlceodictyinae with microscleres in the form of sigmata or toxa, or both.
37. Oceanapia toxophila n. sp.

(Plate 8, fig, 2 ; Plate 12,figs. 12 a-c.)
There are three pieces of this sponge in the collection. Two of them (R.N. XX. 2),
which were found in the same jar, almost certainly belong together and form practically
an entire specimen (Plate 8, fig. 2), which may be regarded as the type of the species. The
third piece (R.N. XXI. 3 A) comes from the same locality (Providence) but was obtained at
a different time and no doubt represents another specimen.
The type specimen consists of an irregularly fusiform, tuberous body, about 27 mm.
long by 11 mm. in maximum diameter, tapering off at each end into a hollow cylindrical
process, or fistula, about 4 rum. in diameter, One of these fistulae is quite short, only about
6 mm. long, and terminates irregularly, with a subterminal opening. It has apparently
been damaged during life, possibly by rolling on the sea-bottom, for there is no indication
of any attachment of the sponge t o the substratum. The ot.her is broken off short at a
distance of about 9 mrn. from the body, but the detached portion, already referred to as one
of the three pieces, is about 55 mrn. in length, of nearly uniform diameter throughout (about
4 mm.), but with an uneven, irregular surface and frayed out at what was evidently the
distal end. The general surface ranges from finely granular, or even minutely hispid, to
subglabrous. On the body are visible a number of subdermal canals, visible through the
thin membrane which roofs them over, Some of these converge towards a group of very
small vents, by which they open. The cavity of the longer fistula is continued for a long
distance into the body, deeply penetrating the choanosome and giving off (or receiving?)
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numerous small canals in its course. The cavity of the smaller fistula, on the other hand,
runs into the body close beneath the rind, where it branches into subdermal canals. The
differentiation into rind (ectosome) and medulla (choanosome) is sharply marked but the
choanosome is firm and compact and the ectosome (about 0'5 mm. thick) is closely adherent
to it except in the region of the subdermal canals. I n the fistulae the ectosotne alone is
developed, forming the wall of the tube (about 0.7 mm. thick), and the whole fistula is stiff
and rigid and rather brittle. The specimen has acquired a slight purple tinge from a specimen
of Iotrochota in the same jar, otherwise i t would doubtless be light yellowish brown in
colour. The ectosome, including the fistula-wall, has a characteristic translucent appearance
as compared with the opaque choanosome. Throughout the sponge occur a good many dark
brown pigment granules, sparsely scattered in irregular groups (probably pigment-cells).
The main (choanosomal) skeleton is a very dense feltwork of oxea, not collected into
fibres at all but interlacing with one another singly in all directions.
The ectosomal skeleton is rather peculiar. On the outside there is a thin dermal layer
formed by a not very dense feltwork of tangentially disposed oxea. Beneath this is a layer,
about 0-5 mm. thick, cornposed of a loose, sub-isodictyal reticulation of, for the most part,
single oxea. I n the fistula wall we find a similar arrangement of dermal and subdermal
skeleton, with the addition of a large number of very stout longitudinal bands of multispicular
fibre in the subdermal layer. These fibres are about 0.17 mm. thick. They occasionally
branch and anastomose and evidently represent the so-called bast layer." They are very
feebly represented in the ectosome of the body.
Megascleres. Slightly curved oxea (Plate 12, fig. 12 a), tapering more or less
gradually t o usually blunted extremities, size about 0.3 by 0.012 mm. Sharp-pointed
forms seem to occur chiefly in the choanosome, they are perhaps immature.
Microscleres. ( I ) Sigmata (fig. 12 b ) ; slender, C-shaped or slightly contort; varying
up t o about 0'0164 mm. in length from bend to bend.
(2) Toxa (fig. 12 c ) with short, straight, usually slender arms, diverging from one
another sharply at an angle of about 135" arid only slightly recurved a t the apices;
measuring up to about 0.057 mm. in a straight line from apex to apex but ranging down
t o a very small size.
Neither toxa nor sigmata can be said to be very abundant but they are quite sufficiently so to make it certain that they belong to the sponge, especially as they occur
also in R.N. XXI. 3 A. I n both Rpecimens I have seen one or two minute amphidiscs but
these are undoubtedly foreign and derived from specimens of Iotrochota in the same bottles.
The second specimen (R.N. XXI. 3 A) is a cylindrical fragment in a bad state of
preservation. It is about 48 mm. long and 14 mm. in diameter. One end is broken off
short ; the other divides into two branches, one very short and with a wide and apparently
natural opening at the end ; the other may have been longer but has been frayed away almost
completely, leaving an irregular opening. The interior of the sponge is divided into two or
three wide longitudinal canals, one of which terminates in the opening at the end of the
short branch. The colour in spirit is light brown. The spiculation agrees closely with that
of the type.
This seems to be a very distinct species. I know of no other Phlceodictyine which
' I
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possesses toxa and t h e blunting of the ends of the oxea and the arrangement of‘ the ectosoma1 skeleton also seem to be very characteristic. R.N. XXI. 3 A was associated in the same
jar with two fistulae of Phhodictyon (fistdosum?) with which it was at first confounded,
but they are quite easily distinguished on microscopical examination.
Register Numbers, Localities, &c. xx. 2, Providence,4.10.05, D. 3, 29 fathoms; XXI. 3 ~ ,
Providence, 3.10.05, D. 1, 39 fathoms.
Genus PHL~ODICTYON
Carter [1882 c].
PhlceodictyinE without microscleres.

I am still doubtful whether this genus can be satisfactorily separated from Rhizochalina Schmidt [1870], but the differentiation of the fistulae in Rhieochalina into two
distinct groups, ascending and descending, even if there is no generic difference in skeletal
characters, which remains uncertain, may perhaps serve as a means of distinction.
It is obvious, on the other hand, that Phleodictyon has just as much claim t o be
separated from Oceanapia as Reniera has t o be separated from Gellius, for it seems almost
certain that Reniera and Phhodictyon have been derived respectively from Gellius and
Oceanapia by loss of the microscleres; and as it is not improbable that this loss has taken
place, independently in several species of each genus it may well be that Reniera and
Phlceodictyon are of polyphyletic origin.
38. Phbodictyon seychellense

sp.
(Plate 8, fig. 3 ; Plate 12, fig. 13 a-b.)
Sponge (Plate 8, fig. 3) massive ( 1 encrusting), with rounded surface giving off numerous
rather short fistulae. Surface of body and fistula alike smooth and glabrous. The f i s t u h
average about 35 mm. in length and vary greatly in diameter, from about 5 to about
20 mm. Some of the smaller ones end blindly but these appear to be merely young stages of
the larger ones, each of which terminates in a wide vent. The walls of the fistulae are very
thin and flaccid and the cavity is partially sub-divided internally by irregular longitudinal
septa. The body generally is covered with a thin rind which easily peels off as a “dermal
membrane.” lnternally it is very soft, spongy and friable, and penetrated by numerous
cylindrical canals, about 3 or 4mm. in diameter, which run into the fistulze, sometimes
many into a single fistula. The larger of the two specimens (R.N. CXXIX. I ) appears
to be a fragment torn off from a large sub-spherical sponge. It measures about 120 mm.
in height, 75 mm. in breadth and up to 35 mm. in thickness. It has a pale orange colour
in spirit and the spirit containing i t is deeply tinged with orange, and it seems probable
that this colour is proper to the sponge. The second specimen (R.N. LI. 2) is closely similar
but smiller, and of a pale grey colour without any trace of yellow.
The skeleton in the interior of the body consists of a very loose, irregular, wide-meshed
network of‘ multispicular fibre averaging about 0.0 16 mm. in diameter. The fibres are compact but there is no conspicuous spongin and very numerous loose spicules are scattered in
the soft ground-substance between them. To the naked eye the reticulation of spicular fibres
looks like a loose network of fine hairs inter-penetrating the soft choanosome. Immediately beneath the surface lies a n irregular bast-like reticulation of similar spicular fibre
11.

48

PERCY SLADEN TRUST EXPEDITION

which separates readily from the underlying main skeleton and thus comes away with
the true dermal membrane when the latter is peeled off. Outside this, in the dermal
membrane itself, is a fairly close feltwork of single spicules lying tangentially in approximately a single layer. The skeleton of the walls of the fistule also consists of dermal
and subdermal layers and exactly resembles that of the “rind.”
Spicules. Slightly curved oxea (Plat4e12,fig. 13 a-b) sharply and fairly gradually
pointed a t each end, sometimes hastate, measuring about 0’18 by 0*0082mm.
This species seems t o come near to PeZZina eusiphonia Ridley [1884 c] from Port
Darwin, and certainly suggests a close relationship between the genus Phlaeodictyon and
the Renierinae. It should also be compared with my own Oceanapia mollis from near Port
Phillip Heads [1895], from which it differs chiefly in the absence of sigmata and the
stronger development of spicular fibres in the main skeleton, and with Topsent’s Oceanapia
fragilis from Amboina [l897 A].
Register Nuntbers, Localities, $c. LI. 2, Praslin Reef; CXXIX. I, Seychelles, 20.10.05,
F. 2, 31 fathoms.
39. Phlceodictyon’ porosum n. sp,

(Plate 8, fig. 4 ; Plate

12,fig.

14.)

The single specimen (Plate 8, fig. 4) is cylindrical, truncated a t right angles above
and attached obliquely below to a mass of coral, the surface of attachment being very
extensive. The upper, truncated surface is slightly depressed, with raised and rounded
margin, sub-circular in outline. It is covered by a rather thick and fragile, pore-bearing
dermal membrane, resembling, in its present condition, damp blotting paper, and easily
peeling off. It is smooth, but finely granular and rather uneven, and bears no fistulae.
This surface may evidently be regarded as a single very large pore-area (?inhalant or
exhalant). .The side of the cylinder bears a large number of cylindrical fistulae, arising a t
considerable intervals from one another and standing out more or less a t right angles from
the surface. Most of these have been broken off quite short, leaving circular openings,
and the remainder are much damaged. They are rather thin-walled and there are clear
indications that they were sometimes branched. Some of them seem to have terminated
blindly, probably in porous areas, others may have been open, but there is no real
evidence of this. They average about 6 mm. in diameter and the longest remaining
is 28 mm. in length. The wall of the fistula measures up to about 1 mm. in thickness.
Between the bases of the fistulae the surface of the sponge is smooth and has the appearance of being covered by a thin, slightly wrinkled cuticle, which can easily be peeled off
in shreds, and is really a translucent, spicule-bearing dermal membrane. The total height
of the specimen, on the longest side, is 100 mm.; on the shortest side, opposite t o this,
only 44 mm. The diameter a t the upper, truncated end, is 65 mrn. The texture is rather
firm but compressible and resilient; fairly compact and fibrous internally, but with
wide canals leading in from the fistulae and smaller ones terminating below the dermal
membrane of‘ the pore-ares. Colour in spirit very dark grey, almost black; due t o the
presence of an immense number of pigment cells filled with black granules, which occur
scattered abundantly throughout the sponge.
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The skeleton of the body consists of a very irregular reticulation of coarse multispicular fibre, together with numerous loosely scattered spicules. The reticulatioil is fairly
close, and the fibres, usually about 0'085 to 0.17 mm. in diameter, contain a large proportion of pale-coloured spongin. There is no differentiated subdermal reticulation distinguishable from the deeper skeleton. The dermal skeleton is a thin but fairly welldeveloped feltwork of oxea, lying tangentially in the thin dermal membrane.
The skeleton of the fistula wall is arranged in the same way except that, owing to the
hollow character of the fistula, the main skeleton is reduced to a coarse subdermal reticulation of multispicular fibre.
I n the large pore-area (and possibly also at the closed ends of the fistulz) the dermal
skeleton is arranged differently, forming a close reticulation with small rounded meshes
(about 0-08G mm. in diameter) containing small groups of pores. The spicular reticulation
is very irregular and is echinated by numerous spicules projecting from it more or less at
right angles.
Spicules. Slightly curved oxea (Plate 12, fig. 14), gradually or abruptly sharppointed ; varying greatly in size, up t o about 0.2 by 0.01 mm. The different sizes are much
intermingled, the larger chiefly in t h e fibres of t h e main skeleton and the smaller in t h e
intervening ground substance and in the dermal skeleton.
This is a very remarkable species and I know of nothing already described that comes
at all near it.
Register Number, Locality, &c. LXXVII. 4, Cargados, 30 fathoms.

PhZEodictyon Jistulosum (Bowerbank).
(For References and Synonymy vide Dendy [1905].)
There is no complete specimen of this corninon species in the collection, but a number
of fistuls, large and small, branched and unbranched, from various localities. The largest
measures 106 mm. in length by 18 nim. in maximum diameter and is unbranched and open
at each end. Another, which is practically perfect and slightly branched at the distal
end, measures 100 mm. in length with a maximum diameter of 8 mm. ; a small portion of
the body of the sponge is attached t o its basal end.
Previously Lnozun Distribution. West Australia ( Bowerbank) ; Arafura Sea (Ridley,
Hentschel); S.W. of New Guinea (Ridley and Dendy); Amboina (Topsent); Gulf of
Manaar (Carter) ; Ceylon (Dendy) ; ? Ternate (Thiele) ; Azores ( Ridley and Dendy, Topsent) ; ? off Bahia (Ridley and Dendy).
Register Numbers, Localities, &c. XLII. 8, Cargados Carajos, 30.8.05, B. 9, 30 fathoms;
CXXVIII.4, 5, 6, OXXXIII. 8, Seychelles, 20.10.05, F. 9, 37 fathoms; ? XXI. 3 B, C, Providence, 3.10.05, D. 1, 39 fathorns.
40.

Phhodictyon incrustat urn n. sp.
(Plate 12, fig. 15.)
This species is represented in t h e collection by five fistulae, all from Egmont Reef and
very possibly from the same specimen. The lower portions of all the fistulae except the
smallest, which has apparently been broken off' short, are encrusted with very coarse sand,
41.
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small nullipore nodules, $c. ; clearly indimting that the body of the sponge was buried in
similar debris and left behind when the fistuls were collected, for all the fistulae have
evidently been broken off a t the bottom. The fistuls are of two kinds; three of them
terminate each in a wide, sphinctrate vent; the other two end blindly and probably bear
inhalant pores. One of the latter shows an incipient branching a t the extremity; the
remainder are quite unbranched. The three vent-bearing fistulm are considerably larger
than the others and all of about the same size, the largest being about 74 mm. in length
by 12 mm. in average diameter. The walls of all the fistulae are rather thin (about 0.5
mm.) and the cavities of the vent-bearing ones are more or less subdivided by longitudinal
septa, The surface is finely granular and the colour in spirit dark brown.
The skeleton of the wall consists of a not very dense dermal feltwork of scattered
oxea, lying tangentially and crossing one another in all directions. This is backed by a
rather close-meshed reticulation of very stout spicular fibre, in which the multispicular
fibres range up t o 0.17 mm. in diameter. A few epicules project inore or less at right
angles from the surface and give it a minutely hispid character.
The soft tissues which form the septa in the interior of the fistulae contain loosely
scattered oxea, often lying parallel with one another in long tracts, perhaps sometimes
forming spicular fibres.
Spicules. Oxea (Plate 12, fig. 15) ; slightly curved, fairly gradually sharp-pointed ;
measuring about 0.21 by 0.0085 mm.
Though closely resembling it in skeleton arrangement and spiculation this species
seems to be really quite distinct from Phlmodictyon cfistulosum, which has a well rounded
body almost if not quite free from the substratum and not encrusted with d6bris. There
are probably also differences in the character of the fistuls, and the dark brown colour of
our species may also prove distinctive. It probably comes nearer to my Phlceodictyon (Oceanapia)phillipense [1895] but has much larger spicules and again differs in its dark colour.
Register Numbers, Locality, &c. cx. 2, CXIII. 5, Egmont Reef.

Phlct?odictyonpolysiphonia n. sp.
(Plate 8, fig. 5 ; Plate 12,fig. 16.)
The sponge (Plate 8, fig. 5) consists of a mas8 of slender, thin-walled tubes or fistulae
rising vertically and close side-by-side from a common base. The tubes run approximately
parallel to one mother, anastornosing pretty freely and branching to a slight extent.
Most, a t any rate, of them are now open at the extremity, but the ends are a good deal
damaged and some of them may have been closed in life. The diameter of the tubes is
about 2 to 3 mm. and the length of the longest about 45 mm. The body of the sponge,
which,has mostly been left behind, seems to have been much mixed up with the very
coarse sand upon which it grew; apparently it w;t8 enveloped, at any rate partially, in a
thin rind, portions of which still appear as a continuation of the fistula-walls. The tubes
are fairly stiff but flexible and resilient. The colour in spirit (after formalin) is very pale
grey, nearly white. There are altogether about fifty of these tubes, partly adhering
together, with fragments of the body, and partly broken away from one another.
The skeleton in the body of the sponge is a dense, confused mass of slender oxea,
42.

DENDY-REPORT

51

ON THE SIGMATOTETRAXONIDA

occasionally collected in rather slender fibres. I n the fistula-wall there is a bast-like
subdermal layer of multispicular fibres about 0'04 mm. in diameter, arranged longitudinally
but anastomosing with one another very obliquely to form a network with greatly elongated meshes. Outside this is a dermal layer composed of a loose feltwork of single
spicules arranged tangentially.
Spicules. Slender, slightly curved oxea (Plate 12, fig. IS), fairly gradually sharppointed a t the ends and measuring about 0.14 by 0.004 mm.
This species is distinguished by the slenderness of the fistuls, their great number and
the way in which they are arranged, and by the small size of the spicules. It is unfortunate that the material does not show more clearly the character of the body. The
specimen was originally preserved in formalin, which may account t o some extent for its
damaged condition.
Register Number, Locality, &c. LXXXIII. 1, Barachois, Diego Garcia, 9.7.05.
Sub-family Merliinae.
Haplosclerids with a calcareous basal skeleton perforated by crypts which are occupied
by extensions of the choanosome. Siliceous skeleton composed of bundles of tylostyles, with
microscleres in the form of clavidiscs, to which trichites (raphides) and sigmata may be
added.
Were it not for the existence of the enigmatical basal skeleton, the genus Merlia, for
which this sub-family was proposed, might perhaps be included in the Hamacanthins,
along with Vomerula and Hamacantha, for the chai-acteristic clavidisc has much in
common with the diancistron and there seems t o be no reason for regarding either as an
aberrant chelate form. The Melananchora spicule, on the other hand, for which Topsent has
proposed the name " Spherancistron " and which has also been compared with the clavidisc,
is evidently, as originally shown by Carter, a peculiar type of chela characterized by
meeting and fusion of the opposite teeth of a tridentate isochela, and it seems to bear no
close resemblance to the clavidisc.
Genus MERLIAKirkpatrick (1908

D).

With the characters of the sub-family.

For a detailed account of this genus the reader is referred to Kirkpatrick's important
memoir in the Quarterly Journal of Microscopical Science [1911]. Inasmuch as the
genus is a very remarkable one, of which the only known recent examples were found a t
Porto Santos, near Madeira, the discovery even of isolated spicules in the " Sealark " collection assumes considerable interest. It is probable that it has a very wide range of
distribution and is of considerable antiquity, for the highly characteristic " clavidisc " was
described and figured by Hinde and Holmes [I8921 from the lower tertiary strata of
Oamaru in New Zealand many years before the genus Merlia was described, but this earlier
work, in which the spicule is described under the name Melonanchora morlandi, appears
to have been overlooked by more recent observers.
1-2
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43. Merlia sp.

(Plate 12,fig. 18.)
In a boiled-out preparation of the epicules of Tedania reticulata (R.N. CXX. 4), from
Salomon, there occurs a very beautiful and perfect example of a clavidisc (Plate 12, fig. 18),
the remarkable and very characteristic microsclere of the genus Media. Another example,
broken but quite unmistakable, occurs in a similar preparation of the spicules of Hymedesmia lmissima (R.N. cxxv. 6) from Mauritius. Both specimens agree ,very closely with
the corresponding spicules of Media norinani Kirkpatrick, except for their considerably
larger size. The perfect example from Salomon might be described as diamond-shaped, with
broadly rounded angles, so far as its general outline is concerned. It measures 0’0656 mm.
in length and 0.041 mm. in breadth in the middle, while the clavidiscs of Media normani
measure only about 0’045 by 0.03 mm. (Kirkpatrick). The clavidiscs of Merlia normani
(which I have examined carefully) vary much in outline and are usually rather irregular,
but diamond-shaped specimens are by no means uncommon. The broken example from
Mauritius is evidently a fragment (about half, including one end) of a spicule closely
resembling the Salomon specimen and very little inferior to it in size (the fragment is actually
0.0574 mm. long). It seems possible that these isolated spicules may represent an Indian
Ocean species different from Media normani, and it is to be hoped that future collectors
in this region will keep a careful look-out for this very remarkable and interesting sponge.
Family Desmacidonidae.
Monaxonellid Sigmatotetraxonidn with typically reticulate skeleton, often with much
spongin. Megascleres usually, but not always, asymmetrically ended. Typical microscleres
chelze of various forms, which are, however, frequently suppressed. Without discorhabds
or derivatives thereof.
The very remarkable and characteristic chelae of this group may be regarded as
derived from sigrnata by the addition of teeth (flukes) or palms at. the two ends. I n
development the typical chela passes through a sigma-like stage and amongst the great
variety of fully-formed chelae some are to be found which depart comparatively little from
the condition of typical sigmatax. The teeth or palms evidently arise as outgrowths from
the curved ends of the shaft, as shown clearly in some of Lundbeck’s beautiful figures?.
The diversity of form exhibited by the chelae in different species appears to be almost
endless, but I cannot agree with Levinsen and some other recent writers in drawing a
sharp distinction between “chelae” and “ ancorze.” However useful these terms may be
for purposes of description, the characters in question have to be used with great discretion when dealing with taxonomic problems, and t o insist invariably upon the generic
separation of species possessing “chela” and “ancorze ” respectively appears to me undesirable. We shall have occasion to return to this question later on in dealing with the
“Sealark” material. I11 the meantime I may point out that the old and well-recognized
distinction between tridentate and palmate chele, though by no means absolute, seems
to be of greater taxonomic value.

* Vide Lundbeck’s figure o f the peculiar chelae of Hymedeemia mucronata L1910, P1. X, fig. 3 d ] .
t

Vide Lundbeck [1905, P1. xv, fig. 29 arid P1. XVI, figs. 2 e and 3 f ] .
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There is now abundant evidence that a large number of species in various subdivisions
of the Desmacidonidae have suffered reduction in their spiculation by loss of the chela I
propose t o term such species “lipochelous.” It is a phenomenon precisely analogous to the
loss of the tetract megascleres whereby the monaxonellid condition has arisen from the
tetractinellid. It is of course not always easy t o determine the affinities of such forms,
but other characters generally remain which afford sufficient indications of relationship.
Exactly as in the case of the loss of triaenes in the “epipolasid” StellettidE, however,
a very difficult taxonomic problem arises in connection with these lipochelous forms. A
considerable number of genera have been described which may now be recognized as
consisting merely of lipochelous species derived from other, chela-bearing genera, and the
question is how far the presence or absence of chelae can be used as a generic character.
I shall have occasion t o point out presently that the genus Biemna may be regarded as
consisting of lipochelous species of Mycale, that Desmacella bears the same relation t o
Esperella, that Aulospongus and Microciona, Crella and Yvesia, form similar pairs, and so
on. In other cases lipochelous species have been left in the same genus as chela-bearing
forms, as, for example, in Hymedesmia (q...). It is impossible, in the present state of our
knowledge, to be consistent in this matter, and each case has to be treated on its merits
and a decision arrived at in accordance with what seems most likely to assist in the
ultimate phy logenetic arrangement of the species. Premature conclusions as to genetic
relationships are, however, likely to do more harm than judicious conservatism.
The loss of the chelae is, again, exactly comparable to the loss of the sigmata in the
Renierinae and Chalininae, but it would by no means be expedient in this case to associate
all the lipochelous forms together in one or two artificial sub-families. It is the absence of
other distinguishing characters that renders such a course unavoidable, in the present state
of our knowledge, when dealing with the Haploscleridae.
The evolution of the Desmacidonidae has been accompanied by the conversion, in the
f i s t instance, of the primitive, symmetrical, diactinal type of megasclere into an unsymmetrical, monactinal type (stylote or tylostylote), presumably by suppression, more or less
complete, of one of the two primitive rays. This seems to have resulted from a definite
orientation of the spicule in the sponge, whereby the growth of one end is impeded as
compared with that of the other. In many cases, however, and notably in the Myxillea:
and Ccelosphaereze, the symmetrical condition has been more or less completely resumed
by certain of the megascleres. This seems to take place when the spicule comes t o lie
tangentially in the dermal membrane, where its two ends are exposed to similar conditions,
and it appears that such originally dermal spicules may migrate into the choanosome
while still retaining their symmetrical or sub-symmetrical form (e.g. Plumohalichondria).
Such spicules are sometimes referred to as diactinal, or secondarily diactinal, but it would
perhaps be better to speak of them, and of all similar spicules of doubtful origin, simply
as symmetrical or sub-symmetrical, without committing oneself t o any opinion as to the
number of primitive rays actually represented*. It must always be remembered that the
form of a megasclere may be largely dependent upon its position in the sponge; not
necessarily its final position, but that which it occupies during its growth. In most

* In many cases it is convenient to use the terms “oxeote” and LLstylote”without any theoretical implication.
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Desmacidonidae the stylote (or even tylostylote) condition appears to have become fixed
and constant for the megascleres of the main skeleton, but in the genus Guitarra it is hard
to draw a distinction between styli and oxea, the one form passing into the other,
The Desmacidonidq constitute one of the largest and most important families of
sponges and for gystematic purposes it is very desirable to subdivide it. One of t h e
earliest attempts to do this was that of Mr Ridley and myself in the Report on the
“ Challenger” Monaxonida, published thirty years ago. A dual subdivision into Esperellinae
and Ectyoninae was then proposed, but at the same time it was recognized that the line of
demarcation between the two sub-families could not be satisfactorily defined. Topsent
subsequently proposed an intermediate group, t o be known as the Dendoricinae. On the
ground that the generic name Mycale has priority over Esperella, the sub-family Mycalinae
now replaces the Esperellinae in the writings of most spongologists, while for a similar
reason the name Myxillinse is used in preference t o Dendoricinae. Lundbeck, however
[1905], regards the Myxilleae, as he terms them, as a subdivision of the Mycalinae.
As I shall show later on, there is no necessity t o abandon the genus Esperella altogether
in favour of Mycale and I therefore retain the sub-family Esperellinae as proposed in the
“Challenger” Report on the Monaxonida. I also retain the sub-family Ectyoninae in the
old sense. A very careful consideration of the facts, however, has convinced me that the
Myxilline sponges, although, as Topsent pointed out, they form a very natural group, are
not intermediate between the Esperellinae and Ectyoninae; on the contrary their characteristic symmetrical or sub-symmetrical dermal spicules and tridentate isochelse indicate that
they are a highly Specialized group of Ectyonine, amongst which I accordingly place them
w a special section under the name Myxilleae.
The so-called Axinellids have hitherto, by general consent, been kept apart from
the Desmacidonidae. They are, however, evidently, as a t present understood, a very heterogeneous assemblage, amongst which the more typical genera are very possibly derived
from Ectyonine ancestors. It seems desirable therefore t o reduce this group to the rank
of a sub-family of the Desrnacidonidae, which sub-family may at once be rendered more homogeneous by the removal of certain genera.
Sub-family Esperellinae.
Desmacidonidae without echinating megascleres and without specially differentiated,
symmetrically or subsymmetrically ended dermal spicules.
The Esperellinae are evidently less specialized sponges than the Ectyoninae and it is
amongst this subfamily that the link between the Desmacidonidae and the Haplosclerids,
if any such exists, is likely t o be found. As a matter of fact we have in the genus
Isodictya a group of species which really do not differ greatly from species of Gellius.
The megascleres are all oxea, evidently of a primitive diactinal type, and without constant
orientation, and there is nothing in the arrangement of the skeleton t o differentiate the
two genera. This being so it is important to inquire into the character of the chelae.
These are palmate isochela of a rather peculiar form, which may clearly be regarded
m s i p t a , provided, in certain regions, with lateral fimbriae, just as diancistra may be
regarded as sigmata with fimbriae developed in another plane. It is a very significant fact
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that Bowerbank, in describing the isocheh (anchorates) of Isodictya palmcitu, the type of
the genus, clearly regarded them as modified sigmata (bihamates). He says [1866 B,
p. 3121 “The middle portion of the shaft is curved outward in the usual manner, and the
two extremities are bent into hooks like a simple bihamate spiculum....But this flexuous
bihamate form has a further development ; fimbrications appear on the sides of the shaft,
especially towards the hamate extremities,” &c.
The Esperellinm are but poorly represented in the “Sealark ” collection.
Section MYCALM.
TFpical megascleres stylote or tylostylote. Chelm with well-developed palms, but not
placochelae.
Genus MYCALEGray [1867 PI.
Megascleres smooth styli or tylostyli. Microscleres palmate anisochelEe, sigmata and
trichodragmata. No toxa.
The type of this genus is Bowerbank’B Hymeniacidop (Raphiodesma) lingua. I accept
the genus for species whose spiculation conforms to thak of the type, but this acceptance
does not necessarily involve the rejection of the genera Egagropila and Esperella, for
the type of the former (Halichondria ayagropila Johnat. = Desmacidon Bgagropila Bk.)
possesses toxa but no trichodragmata, while that of the latter (Spongia contarenii Martens
= Esperia typica Nardo) possesses neither trichodragrnata nor toxa.
The number of species included in the genus Mycale, aa employed by recent authors,
renders it desirable to have some method of grouping them in smaller genera. This is a
case where, especially in view of historical considerations, the presence or absence of toxa
and trichodragmata may well be utilized for generic distinctions.
44.

Mycale crassissima (Dendy).
(Plate 5, fig. 1.)

h’eperella craseissima Dendy [19081.

Mycale crassieeima Hentschel [19 121.

There are in the collection four specimens of this species which agree very closely with
the Ceylon type both in external form and skeletal characters. The largest specimen
(R.N. LXXVII. 5) is massive, rounded, rising up into digitiform processes each bearing a
conspicuous vent a t its apex (Plate 5, fig. 1). Its colour now is light, dirty brown, but
this may be due t o staining by other specimens in the aame tin. It measures about 70
mm. in height by 48 mm. in greatest breadth. In its lower portion there are clear indications of a coarsely clathrous structure of the entire mass, a character wGch is more
strongly marked in R.N. XI. 1. The three other specimens are much smaller and white
(or nearly so) in spirit.
Hentschel [1912] rightly mentions a small palmate anisochela as a constituent of
the spiculation, 0,012-0.015 mm. in length. These are abundant in the “Sealark”
specimens, usually about 0’0164 mm. long.
In my original description I spoke of small palmate “ isocheh ” as being numerous in
the dermal membrane. This was a slip and should read “ anisochelae.” I have re-examined
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the type and can find no isochelae. I n one of the “ Sealark ” specimens, however, (OXXXIV.
3) I have seen some three or four isochelae of about the same size as the small anisochelae.
I have found none in the other specimens and doubt much whether they can be regarded
as normal constituents of the spiculation.
In all the “ Sealark ” specimens the tylostyli are pointed at the apex, as in the type.
Previously known Distribution. Ceylon (Dendy) ; Aru Islands, Arafura Sea (Hentschel).
Register Numbers, Localities, &c. XI. I , S. de Malha, 7.9.05, C. 19, 29 fathoms;
XXIX. 2, Cargados Carajos, 3.10.05, B. 24, 30 fathoms ; LXXVII. 5, Cargados, 30 fathoms ;
CXXXIV. 3, Seychelles, 20.10.05, F. 9, 37 fathoms.
Gray [1867 F].
Genus BIEMNA
Lipochelous Mycaleae with stylote or tylostylote megascleres and sigmata and raphides
(or trichodragmata) for microscleres, to which toxa may be added.
The type species of this genus is Bowerbank’s Desnaacidon peachii [1866, 18741. A
reference t o the description and figures of this species in the Nonograph of British Sponges
shows that in addition to sipmata it also possesses raphides or trichites, probably originally grouped in trichodragmata. The following passages refer to these spicules and leave
no doubt as to their nature.
‘‘ Tension spicula, acerate, varying greatly in length, arid of extreme tenuity, dispersed, exceedingly numerous.” “ The tension spicula are thickly felted together on its
surface [ i e . the surface of the interstitial membranes] ; they are very minute and slender,
and their length is frequently not more than a third or a fourth of that of one of the
bihamate retentive spicula. Among the short slender tension spicula there are frequently
other acerate spicula of three or four times their length, and these are still more slender
than the shorter ones.”
Three years later [1870] Schmidt proposed his genus Desmacella, the type species
of which is Desmacella purnilio, a species with tylostylote megascleres and signiata only
for microscleres. A t the same time he described a second species, viz. Desmacella vagabunda, with two so-called varieties, one of which has, in addition to the tylostyles and
sigmata, “ feine umspitzige Nadeln which have since been shown to be toxa ’. Finally
Schmidt included in his genus Desmacella, Bowerbank’s Hymedesmiu johnsoni, for which,
on account of its remarkable diancistra, Gray [I867 F] had already proposed the genus
Hamacant ha.
An extraordinary confusion bas arisen with regard to these genera in the writings of
subsequent’ authors. Vosmaer, in his monograph on the Porifera in Bronn’s Klassen und
Ordnungen des Thier-reichs (p. 221) announced that Desmacella was a synonym of
Hamacantha and in this he has been followed by Thiele [1903 B] and Wilson [1904]. ,This
is obviously an erroneous conclusion, for Hamacantha johnsoni was not the type of the
genus Desmacella and, indeed, was evidently regarded by Schmidt himself as a somewhat
aberrant species.
The only question that can arise legitimately is whether or not Desmacella can be
I’

* Compare Ridley and Dendy [1887].
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regarded as distinct from Biemna. As a matter of fact Desmacella was allowed for some
time to replace Biemna, but Topsent [l890] proposed to revive Biemna (wrongly calling
it Biemma) for species with tylostyles and sigmata only, or with tylostyles, sigmnta and
toxa. Subsequently [1892 c] he restricted it t o forms with the structure of Halichondria
and tylostyles and sigmata only, while accepting Desmacella for species with a fibrous
structure and with a spiculation composed of tylostyles or styles, with sigmata or toxa (or
both), to which trichodragmata may be added, for microscleres. Reference to the original
types of these two genera shows that Topsent has exactly reversed their characters.
To make matters worse Thiele [1903 B] proposed the new genus Tylodesnia for
Biemna in Topsent’s sense, and this has been accepted by Wilson [1904]. If there is one
thing clear in the whole muddle it surely is that Tylodesma is a pure synonym of Desinacella !
If we are to regard Desmacella as a separate genus i t can only be on the ground that
it lacks the trichodragniata (or raphides) found in Biemna. For the present it appears
to me advisable to recognize this distinction, especially as a precisely similar distinction
may be used to separate Esperella from Mycale. In fact we may look upon Biemna as a
lipochelous genus derived fi-om Mycale and Desmacella as a lipochelous genus derived from
Esperella. The presence or absence of toxa is another factor that will have t o be taken
into account in finally determining the relationships of these genera, but t h a t is a question
into which it is not iiecessary to enter now. [In revising this Report for press I find that
Hallmann [I917 A] has proposed the new genus Toxemna for species with toxa, making
Biemna (Desmacella)tubulata the type species. I reserve my opinion as to the desirability or otherwise of this proceeding.]
45.

Biemna tubdata (Dendy).

DesrnacsUa tubulata Dendy [1905, 1916 A].

~‘oxemnatubulata

Hallmann [1917 A].

There is one fragmentary specimen of this well-characterized species in the collection,
agreeing closely with the Ceylon type both in external form and spiculation. It consists
of a number of thin-walled tubes, running parallel with one another, branching and fusing
with one another laterally. There is no evidence of the existence of any basal mass t o
which the tubes might have been attached. This is the third time I have received this
sponge from the Indian Ocean, but, owing to its extremely fragile character, I have never
yet seen a specimen sufficiently well preserved to be worth figuring for the external form.
Pf-eviouslyknown Distribution. Gulf of Mannar, Okhamandal (Dendy).
Reyistei- Number, Locality, &c. XXI. 8, Providence, 3.10.05, D. 1, 39 fathoms.
Genus PARESPERELLA
Dendy [19051.
Esperellina: with megascleres in the form of styli or tylostyli, and with microscleres
in the form of palmate anisochelze and serrated sigmata, to which others may be added,
Recent writers have shown but little inclination to accept the genus Paresperella, but
in view of the number of species now known and the very well-defined peculiarity of the
serrated sigmata I think it very desirable to maintain it. I a m not aware that similar
sigmata have ever been met with outside the genus.
SECOND SERIES-ZOOLOGY,
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Payesperella sp.
The genus is represented in the collection by a number of large, serrated, C-shaped
sigmata, measuring about 0.12 mm. in a straight line from bend to bend. These spicules
resemble the corresponding spicules of the Ceylon species, P. sewatohamata, but seem to
be less strongly serrated. It is quite possible, however, that they belong to that species,
They occur iii a preparation of Rhabderemicx pzrdla (R.N. CXVI. A) from Salomon.
46.

Section CLADORHIZEA.
Megascleres typically stylote or tylostylote. Chele provided with a varying number
of teeth, not distinctly palmate.
Vosmaer. [188 01.
Genus AMPHILECTUS
Megascleres sinooth styli or tylostyli. Microscleres isochelae with three or more teeth
at each end. External form without definite symmetry.
This genus, as originally proposed by Vosmaer, was a sort of zoological waste-paper
basket, and was made to include a great variety of species. The type species, Bowerbank's
Isodictya gracilis [1866, 18741, is very imperfectly known but I have endeavoured to
frame a generic diagnosis in conformity with its characters. Nevertheless I am doubtful
whether the species about to be described ought to be regarded as congeneric with ArnphiZectus gracilis. Its isocheh are very peculiar and it may very likely become necessary in
the future to propose a new genus for this and kindred forms, such as Kieschnick's [ L 9001
Esperiopsis uiridis.

47. Arnpkilectus (2) unguiculatus n. sp.
(Plate 12, fig. 17 a-b.)
Sponge very thinly encrusting; the single specimen covering the broken-off branch of
Surface smooth and subglabrous. Vents and pores not seen. Colour in spirit
' a coral (a).
pale brown (buff ). Texture soft , with a thin, translucent, readily separable dermal membrane,
The skeleton consists of loose wisps of slender tylostyles, ascending from the substraturn and branching out into subdermal brushes. There is no special dermal skeleton.
Megascleres. Slender tylostyles (Plate 12, fig. 17 a ) ; straight, with fairly well
developed, usually oval heads; usually tapering gradually to sharply pointed apices which,
however, are sometimes mucronate or blunted; size about 0.32 by 0'0055 mrn.
Mici*oscleres. Isochelae (fig. 17 6) of peculiar and variable form. Shaft usually
strongly curved, not alate, with a variable number (up to at least six) of claw-like teeth a t
each end. Sometimes there are only three teeth, and these may be reduced to slight,
blunt protuberances; or the whole spicule may be reduced to a curved shaft with slightly
thickened ends. Well developed specimens have a length of about 0'03 mm. with a shaft
about 0'004 mm. thick.
The nearest approach to this curious species that I have been able to find in the
literature is Kieschnick's [19001 Esperiopsis viridis (from Amboina or Torres Straits 1)
which agrees closely in spiculation but differs much in external form.
Register Number, Locality. CXIII. 10, Egmont Reef.
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Sub-family Ectyoninae.
Uesmacidonidte in which the main skeleton is typically echinated by acanthostyles or
some form of megasclere derived therefrom. Frequently with specially differentiated,
symmetrical or subsymmetrical dermal spicules.
The origin of the spiny echinsting spicules which form such a characteristic feature of
this sub-family is somewhat difficult to trace. I am inclined t o think, however, that they
originated in thin encrusting sponges such as Hymeraphia and Microciona and a t first
echinated the substratum (as they still do in some species) as a protection against animals
which feed upon such crusts. I n Microciona there is a strong tendency for the megascleres,
both smooth and spined styli or tylostyli, to collect together in plumose columns which
grow out at right angles to the substratum as the sponge crust thickens. I n these columns
the bases of the spicules become connected together by spongin. I n either case the
differentiation of the two ends of the spicule is apparently correlated with the diflerent conditions to which they are exposed. From this starting point i t is very easy t o derive such
genera as Clathria and Plumohalichondria. In Clathria the smooth and spined styli tend
to segregate in two groups, the former more or less completely embedded in the strongly
developed horny fibre, which now forms a reticulation, and the latter echinating the fibre
at various angles.
The chelze of Microciona and Clathria are minute palmate isochelae, and toxa are also
very frequently present. Amongst the EsperellinE we find this combination of microscleres
in Artenzisina suberitoides Vosmaer [1885] in which the isochelce are extraordinarily
like those of Microciona and Clathria. This suggests a possible line of derivation of the
EctyoninE from the Esperellinae.
From Microciona, or some closely related form, two or three main lines of evolution
seem to have branched out. One of these, initiated by the genus Clathria, seems to have
retained the small palmate type of isochela and not to have developed any symmetrical
dermal megascleres; while in the other, initiated by the genus Plumohalichondria, the
isochela assumes the tridentate character and there is a very strong tendency to produce
special symmetrical dermal megascleres, which attain their maximum of development in
the Ccelosphzereae.
As in the case of other spicule categories the echinating acanthostyles appear to have
dropped out from the spiculation in certain cases, thus giving rise to forms which appear
to be Esperelline rather than Ectyonine. This is probably the explanation of the fact that
so many of the. Myxilleze lack special echinating spicules, a fact which formerly induced
me to regard them as intermediate between the two sub-families*.
Section CLATHRIEIE.
Ectyoninte of ordinary form and spiculation; without special symmetrical or subsymmetrical megascleres. Characteristic microscleres, small palmate isochelze and (frequently) toxa.

*

Vide ‘‘ Challeuger ” Report on the Monaxonida, p. 129.
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Genus MICROCIONA
Bowerbank 118641.
Sponge thinly encrusting. Main skeleton composed of plumose columns of spicules
with their bases imbedded in spongin. Columns not united to form a reticulation. Megascleres styli (and modifications thereof) and acanthostyli (and modifications thereof).
Microscleres palmate isochel~and toxa.
48. Microciona atrasanguinea Bowerbank.

(Plate 13, fig. 1 a-e.)
iMicrociona akrasamguinea Bowerbank [1864, 1866, 18741.
Microcioiia atrosangz~ineaCarter [1875, 1880 B].

This common British species has already been recorded by Carter [ 1 8 8 0 ~ ]from the
Indian Ocean. The “Sealark” material consists of a thin crust (now of a yellowish grey
colour) extensively spreading over a madreporarian coral. It differs from British specimens which I have examined in the feebler development of the skeleton columns, the
relatively fewer large subtylostyles (styli), and the more numerous small spined echinating
spicules, and the absence, so far as I have been able to observe, of spination on the bases of
all the large styli, which seldom, if ever, have distinct heads. It seems very doubtful whether
Bowerbank’s M. aymata [1866, 18741 can be separated from M. atrasanguineu.
For purposes of comparison with the British form the spiculation of the “Sealark”
specimeii is represented in fig. 1 a-e, Plate 13.
Previously known Distribution. British Seas (Bowerbank) ; Gulf of Maiiaar (Carter).
Register Number, Locality. cx. 8, Egmont Reef.
49. Microciona strepsitoxu Hope var. robustu nov.
Microciona strepsitosa Hope [18891.

This species is represented in the collection by a small fragment which was found
attached, perhaps accidentally, to the surface of the type specimen of Barboxia primitiva
(R.N. LXXII. 1). It is of very irregular shape, consisting o€ a flattened portion measuring
about 10 mm. in length by 5 in breadth and 2 in thickness, from which three short
branches are given off, the largest of which is about 7 mm. in length by 1.5 mm. in
diameter. It therefore can hardly have been thinly encrusting, like the type of the species.
The appearance of sections of the flattened portion, however, suggests strongly the folding
of a very thin sponge-lamina upon itself so as to form two free surfaces, with the surfaces
which should be attached to the substratum now in close contact with one another in
the middle.
The skeleton is rather complex in its arrangement and consists of the following parts :
( 1) short plumose columns of stout subtylostyles, springing from whatever represents the
original Substratum of the sponge (foreign bodies, &c.) and running at right angles to the
surface; in some places these columns are reduced t o two or three or even single spicules;
(2) numerous acantho-subtylostyles taking part in the formation of the plumose columns
and echinating the substratum between them ; (3) numerous very well developed, radiate
dermal brushes of slender subtylostyles; (4)wisps of similar but usually longer spicules
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in the interior of the sponge; sometimes running longitudinally and sometimes a t right
angles to the surface, where they terminate in surface brushes, but the latter are not
always connected with such wisps.
Megasclews :--( 1) Stout subtylostyli of the plumose coluinns ; slightly curved towards
the base; tapering very gradually t o the sharply pointed apex; very slightly enlarged at
the broadly rounded base, which (alone) is covered with small, sharp or blunt spines.
Size very variable, especially as regards length; up to about 0.86 by 0.026 mm.
(2) Short, stout acantho-subtylostyles ; tapering gradually from the slightly, if at
all, enlarged base to the finely pointed apex; covered all over with short spines, which,
on the shaft, are sharp and slightly recurved, while on the base they are rather more
numerous, often truncated, and tend to curve towards the shaft; size up to about 0.12 by
0’018 mm. exclusive of spines, not very variable.
(3) Long, slender subtylostyli ; straight or nearly so ; with very slightly developed
oval heads which are usually minutely spined ; of t w o principal sizes, but very variable,
viz. about 0’16 by 0.004 mm. (characteristic of the dermal brushes) and about 0.5 by
0.008 mm. (characteristic of the wisps in the interior).
MicroscZeres:-( 1) Toxa; identical with those of the type ; very long and slender, with
a spiral twist of about one turn in the middle; size commonly about 0.37 by 0’0014 mm.
I have seen none of the shorter forms with minutely spined tips, described by Hope, but,
on the other hand, the toxa in this variety seem t o pass into long, slightly bent oxea,
a good deal stouter than themselves but still very slender, measuring, say, about 0.8 by
0.002 inm. These modified toxa are not very common.
(2) Slender, palmate isochele, about 0.012 mm. long.
I think there can be no doubt that this is merely a robust variety of the British species.
Prewiously knozon Distribution of Species. English Channel (Hope).
Register Nurnbe?., Locality, $c. LXXII. 1 A, Amirante, 11.10.05, E. 10, 22-85 fathoms.
Genus Aulospongus Norman [1.87 81.
Skeleton of plumose columns of smooth and spined styli. No microscleres.
The single known species of this genus appears to be a lipochelous Microciona and it
is very questionable whether the genus ought to be retained. As we shall see presently
there are also lipochelous species of Clathria.
50. Aulospongus tubulatus (Bowerbank).
Haliphyaema tubulatum Bowerbank [1873 B].
Aulospongus tubulatus Norman [1878].

Axinella tubulata Dendy [1889].
Aulospowgus tubulatw Dendy [19051.

This species forms a very characteristic and conspicuous element of the Ceylon sponge
fauna and it is extremely interesting to meet with it again so far afield as Amirante.
Both as regards external appearance and skeletal characters the two “Sealark” specimens
bear a close resemblance to those that I have seen from Ceylon, though the smooth
megascleres are more inclined to be swollen at the base. The larger of the two is massive,
subspherical, with strongly conulose surface, and measures about 40 mm. in diameter.
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Both specimens exhibit a histological peculiarity which occurs also in the Ceylon
specimens, though it has not hitherto been mentioned. This is the presence in the
mesoglea of immense numbers of small, thin-walled, subspherical vesicles, frequently with
more or less crumpled walls, often morula-like in appearance. The vesicle has a yellow
colour and may appear either empty or with granular contents. They vary in size, averaging
say about 0.02 mm. in diameter. They often appear in clusters, as if multiplying by budding. I do not know what these vesicles may represent, but their constancy suggests that
they are a normal constituent of the sponge.
The Ceylon specimens of this sponge are usually, if not always, infested by t h e
tubicolous polychmte worm, Polydo~crarmataX,the presence of which led Dr Bowerbank
t o give a curiously erroneous account of the species and t o refer it to the genus Haliphyserna. I have found no traces of this worm in the “Sealark” speci4ens.
Pr.eviously known Disti-ibution. Ceylon Seas (Bowerbank, Dendy).
Register Numbers, Localities, &c. XCII. 4, cv. 3, Ainirante, 9.10.05, E. 2 and E. 6,
29 and 28 fathoms.
Genus BUBARIBGray [1867

F.]

Lipochelous Clathrieae of usually encrusting habit. Skeleton consisting chiefly of large
styli or tylostyli, projecting outwards either singly or in plumose columns, and with their
bases implanted in a mass of usually crooked, symmetriczllly or subsymmetrically ended
megascleres.
There are two very interesting species of this genus in the collection, both characterized by the possession of microscleres in the form of trichites or trichodragmata. In this
respect they resemble certain species of Sigmaxinella, while differing in the possession of the
basal or axial feltwork of crooked strongyla.
The subsymmetrical megascleres found in the interior of the sponge must be regarded
as derived from the normal styli and the genus seems to be a derivative of Microciona or
Aulospongus.
5d. Bubaris conulayera n. sp.
(Plate 7, fig. 3; Plate 13,fig. 2 a-f.)
The single specimen (Plate 7, fig. 3) forms a thin crust spreading over a mass of
nullipore. From the older and more central portion of the crust a large number of independent but close-set conuli rise vertically upwards. All stages in the development of
these conuli are to be observed, from minute papilla to conical processes 4mm. in height
and rather more than 1 mm. in diameter at the base. The fully developed conuli taper
gradually to sharply pointed apices. The entire surface of the sponge, including the
conuli, is more or less strongly hispid with projecting spicules. There are no recognizable
vents. The colour in spirit is light, dull orange.
The skeleton arrangement is that of a typical Bubaris. There is a dense basal mass
of interlacing strongyla, continued up the conuli as a very stout axial skeleton. The basal
feltwork and the axial columns alike are abundantly echinated by projecting styli of
varying length, which in the conuli project outwards and upwards.

* Vide Watson [1906].
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MegascZeres;-( 1) Strongyla of the basal feltwork and axial columns (Plate 13,fig. 2 a).
Usually rather stout, boomerang-shaped, rather sharply bent at or near the middle, evenly
rounded off a t both ends; sometimes more irregularly bent. Size variable, up to about
0'43 by 0'017mm.
(2) Slender oxea ( 2 b), sharply bent in the middle and gradually and finely pointed
a t each end, measuring up t o about 0'43 by 0'008 mm. ; connected with the strongyla by
intermediate forms (2 b'). A very few much larger oxea occur (2 c), up to 1.0 by 0.0227 mm.
(3) Comparatively short, stout styli ( 2 d ) ; broadly rounded at the base, gradually
and sharply pointed a t the apex; more or less sharply bent near the base; size very
variable, say about 0.6 by 0-023 mm. in a typical example.
(4) Very long, slender, almost straight styli ( 2 e); broadly rounded at the base, gradually and sharply pointed at the apex; measuring up to about 1'8 by 0'017 mm. Numerous
intermediate forms between these and (3) occur.
Mic~osclems:-Trichodragmata (2f). Short, compact, slightly curved, measuring about
0'026 by 0'004 mm. Very numerous, sometimes found breaking up into hair-like trichites.
Register Numbei-,LocuZity, dc. XXI, 11, Providence, 3.10.05, D. I, 39 fathoms.
52. Bubaris salomonensis n. sp.

(Plate 13, fig. 3 a-b.)
There art! several pieces of this sponge in the collection, all from the same locality
and perhaps parts of one and the same specimen. The sponge forms a thin crust, of fairly
uniform thickness, spreading over a mass of calcareous d6bris. The surface is almost even
and more or less strongly hispid; without projecting conuli, and, in places at any rate,
covered over by a thin dermal membrane. Vents and pores are not recognizable. The
largest piece measures about 30 by 20 mm., with a thickness of about 2 mm. The colour
in spirit is dull yellowish grey.
The skeleton consists of dense radial columns, so closely set as to be practically continuous. Each column consists of a stout axis of densely packed strongyla, from which
stout styli of various dimensions project outwards almost a t right angles to the general
surface, which is rendered hispid by their apices. The skeleton columns are hardly distinguishable in places, so that the skeleton seems to consist of a basal mass of' interlacing
strongyla, from which a forest of styli project vertically, the bases of the styli being usually
more or less deeply imbedded in the basal mass. There is no special dermal skeleton.
MegacscZeres:-( 1) Strongyla of the basal feltwork and axial columns (Plate 13,fig. 3 a).
Usually rather stout and irregularly bent, so as t o be more or less crooked ; evenly rounded
off a t both ends, but commonly with one end narrower than the other. Size very variable,
especially as regards thickness; up to about 0.3 by 0.026 mm.
(2) Stout styli (fig. 3 b ) ; frequently bent near the base, usually sharply pointed and
tapering gradually from base t o apex; varying greatly in size, especially as regards length,
up to about 1.6 by 0.038 mm.; sometimes a little stouter but shorter; often only about as
long as the strongyla, with which they are connected by intermediate forms.
2MicroscZeres:-Trichites ; slightly curved, about 0'06 mm. long; thickly scattered
through the mesoglea ; occasionally in very loose bundles.
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This species is readily distinguished from Buburis conulifeva, the only other species
known to me which contains trichites, by several characters, viz. the absence of the conuli
on the surface, due to the more compact arrangement of the skeleton; the absence of‘ the
oxea; the less pronounced differentiation of the long, almost straight styli, and the absence
of the compact trichodragmata.
A remarkable feature of the “Sealark” specimens is the extraordinary amount of
erosion which many of the spicules have undergone while still in situ in the sponge, as
seen in ordinary hand-sections mounted in Canada balsam (unstained). This erosion
amounts in places to complete resorption of the silica, leaving the spicule-sheaths empty
but still retaining the form of the spicules. It is evident that the erosion takes place
both from the outer surface inwards and from the axial canal outwards. It is best seen in

R.N. CXXIV. 1.
Register Numbers, Locality, $c.

CXXII.

5, 6, 8, CXXIV. 1, Salomon, 3.7.05, 75 fathoms.

Genus CLATERIA
Schmidt [1 8621.
Sponge typically clathrous. Main skeleton a reticulation of spiculo-fibre with much
spongin. Usually with dermal brushes of slender megascleres. Typical megascleres stout
and slender styli (subtylostyli or tylostyli) and spined echinnting styli. Microscleres minute
palmate isochelae and sometimes toxa or sigmata.
This genus is evidently very closely related to Microciona, differing chiefly in the more
robust growth and the branching and anastomosing of the skeletal columns to form a reticulate skeleton. The plumose arrangement of the spicules characteristic of Microciona is also
lost in most species, but not in all. The spiculation is practically identical.
53. Clathria procera (Ridley).

(Plate 2, figs. 6, 7.)
Rhaphidophlus pocencs Ridley [1884 c].
Echinonema gracilis Ridley [I884 c].
Rhaph&dophlus spiculosus Dendy [18891.
Clathda spiculosa Dendy L1905, 1916 A].

Chthria spicu~osavar. ~ a m o s aDendy [ 19051.
Clathria spiculosa vars. vamosa andmacilenta [Hentschel
191’21.

This species, so variable in external form but apparently very constant in spiculation,
is well represented in the collection. T ~ 7 overy distinct forms are present ; viz. the long,
slender, sparingly branched form, of which R.N. LXXXIV. (Plate 2, fig. 7) is a very good
specimen, and the clathrous form, of which R.N. LI. 1 (Plate 2, fig. 6) is a fine example.
Ridley’s types of Rhaphidophlus procerus and Echinonema gracilis and my Clathria
spiculosa var. ramosa are characterized by the former and my typical Clathria spiculosa
by the latter habit. It was possibly the difference in external form which prevented me
from identifying the latter with Ridley’s species in the first instance, but, as I have
already pointed out [1916 A], the two types of external form cannot be at all sharply
distinguished, and there are two very irregular specimens in the present collection. I n
describing my var. ramosa, however [1905], I pointed out the resemblance which it bears
to Ridley’s Echinonema gracilis, but I failed to notice that that species is obviously
identical with the same author’s Rhaphidophlus procerus. I n the description of the latter
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the account of' the spiculation is defective and does not agree with the figures. If allowance is made for this fact i t is not difficult to understand why Ridley separated the two
specimens not only specifically but even generically.
The characteristic features of the spiculation in this species appear to be the tylote
bases of the smooth slender megascleres and the short, stout, imperfectly spined condition
of the echinating spicule, but the latter closely resembles the corresponding spicule in
C. corallitincta.
Previously known Distribution. Port Darwin, Providence Reef (Mascarene Islands)
(Ridley) ; Gulf of Manaar, Ceylon Seas, Okhamandal (Dendy); Aru Islands, Arafura Sea
(Hentschel).
Register Numbers, Localities, &c. Long, slender-branched form ; XXVIII., Cargados
Carajos, 31.8.05, B. 25, 32 fathoms; LXXXIV., Seychelles, 20.10.05, F. 4,39 fathoms; CVIII. 2,
Amirante, 9.10.05, E. 9, 3 4 fathoms; CXXIX. 4, Seychelles, 20.10.05, F. 2, 31 fathoms;
CXXXIII. 5, cxxxIv. 2, Seychelles, F. 9, 37 fathoms; CXXXVIII. 2, Seychelles, 20.10.05, F. 3,
39 fathoms. Clat,hrous Form; LI. 1, Praslin Reef Irregular Forms ; LXXIII. 2, Amirante,
11.10.05, E. 14, 36 fathoms; XCVIII. 2, Amirante, 9.10.05, E. 3, 25 fathoms.
54. Clathria corallitineta Dendy.
1 Halichondria frondifera Bowerbank [18751.
1 Clath& frondifera Ridley [I684 c].

Clathria corallitincta Dendy [1889, 1916 A].
Clathria froridq&ra Dendy [19051.

This species is represented in the collection by a number of typical, clathrous specimens. As in the Ceylon specimens the bases of the slender styli are sometimes minutely
spined. These spicules vary very much in length. They seem to be characteristically devoid
of tylote bases. I am not a t all sure that the distinction between this species and Clatlzria
procera can be maintained, and both may be merely varieties of (7. frondiferu.
Previously known Distribution. Gulf of Manaar, Ceylon, Okhamandal (Dendy).
Register Numbers, Localities, &c. VII. 1, S. de Malha, 6.9.05, C. 15, 55 fathoms;
XI. 5, S. de Malha, 7.9.05, C. 19, 29 fathoms; XXI. 9, 12, Providence, 3.10.05, D. 1,
39 fathoms; CIV.,Amirante, 13.10.05, E. 15, 35 fathoms.

Clathria spicata (Hallmann).
(Plate 5, fig. 2 ; Plate 13,fig. 4 a-J)
55.

KcJ&aonema anchoraturn var. lamellosa Whitelegge [1901 A], not Lendenfeld [1888].
Clathria crpicata Hallmann [19121.

There are in the collection three specimens from Cargados Carajos which agree well
with the West Aust,ralian type of this species as described by Whitelegge and Hallmann.
The largest and most perfect specimen (Plate 5, fig. 2) has been dried. It is erect,
stipitate and flabellate. The stalk, about 9 mm. in diameter and 40 mm. in height, terminates below in an expanded base, and passes gradually above into the broad lamina. The
latter soon subdivides irregularly into long, digitiform, more or less flattened branches,
all lying in approximately the same plane. The surface of the sponge on both sides is
rough and rugose, the larger ridges running longitudinally. I n the dry specimen especially
it has a coarsely porous appearance, perhaps due in part t o inhalant canals and in part t o
SECOND SERIES-ZOOLOGY,
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small, scattered vents, for no other vents can be seen. The total height of the dry specimen
is about 300 mm. and the greatest breadth about 160 mm. The breadth of the separate
branches varies much, averaging perhaps about 12 mm. The thickness of the lamina is
i light brown, sometimes with a greyish
about 6 mm. The colour, both dry and in spirit, R
appearance on the surface. The texture, both dry and in spirit, is compressible, resilient
and tough.
The two spirit specimens are much smaller but essentially similar to the dry specimen
in external characters.
The skeleton is of the usual Clathria type, a close, more or less irregular network of
stout, brown, horny fibre, abundantly echinated by small acantho-subtylostyles, while the
larger tylostyles commonly core and echinnte the primary fibres very irregularly. The
arrangement of the spicules in connection with the primary fibres is generally more or less
plumose.
There is no well-developed dermal skeleton, but the superficial fibres of the main
skeleton, both primary and secondary, are echinated by long, stout tylostyles whose apices
project beyond the surface. There are also the usual long, straight, slender, dermal tylostyles, scattered tangentially or in tufts over the surface, and scattered to a much less extent
in the deeper parts of the sponge, along with other megascleres.
Megascleres:-(I)
Large, stout tylostyles (Plate 13,fig. 4 a ) ; more or less curved;
usually with well-developed, subglobular heads which are generally more or less roughened
or covered with small spines; remainder of spicule usually quite smooth and tapering
gradnally to a sharp point; size variable, up to about 0'4 by 0.012 mm.
(2) Small acantho-subtylostyles (fig. 4 b ) ; often slightly curved ; with both base and
shaft pretty uniformly covered with small, sharp spines ; size about 0'08 by 0*0068 mm.
This is the ordinary echinating spicule ; it is connected by intermediate forms (fig. 4 c )
with (1).
(3) Long, straight, slender, smooth tylostyles (fig. 4 cl); with small, usually oval
heads occasionally feebly spined a t the base. Size very variable, up to about 0.37 by
0'004 mm.
c
MicroscZeres;-(I) Palmate isochelse (fig. 4 e ) of the usual Clathria type, about
0'014 mm. long.
(2) Very long, slender toxa (fig. 4 f),
angulated in the middle but with the two arms
extended almost in a straight line; about 0'24 mm. long. Very scarce.
This species is evidently very closely related to Clathria whiteleggii n. sp. The
spiculation and skeleton arrangement agree very exactly but there is so much difference in
external form that it seems desirable to keep them separate, at any rate for the present,
and the external form also serves to separate it from Clathria (Microciona) clathrata
Whitelegge [1907]. W e have here R group of three species which certainly approach
very nearly to the genus Microciona, as indicated more particularly by the tendency of the
spicules t o form plumose columns.
Previously known Distribution. Western Australia (Hallmann).
Register Numbers, Localities, &c. XLII. 4, XLV. 4, CXLIV., Cargados Carajos, 30 fathoms.
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Clathria whiteleggii n. sp.

(Plate 7, fig. 1; Plate 13, fig. 5 a-$)
There are several specimens of this species in the collection, all exhibiting a characteristic clathrous form, consisting, when fully developed, of vertically flattened lamellae anast.omosing with one another in an irregular, honeycomb-like fashion (Plate 7, fig. 1). The
lamellae are only about 2 nim. thick, while the diameter of the " cells '' of the honeycomb
averages perhaps about 7 mm., but is very variable. All the specimens appear t o have
been sessile and more extended in the horizontal than in the vertical plane. The largest
measures about 108 mm. in maximum breadth by 53 mm. in maximum height. The surface
of the lamellze is slightly rough and hispid. Vents inconspicuous, not observed. Texture
(in spirit) compressible, resilient, rather tough ; colour light brown.
The main skeleton is an irregular t o rectangular, close-meshed network of stout brown
horny fibre. The primary lines are cored and echinated, in a somewhat plumose fashion,
by the large, basally spined subtylostyli, which also form the surface hispidation. The
secondary lines are typically neither cored nor echinated by these spicules, but both
primary and secondary fibres are abundantly echinated by the small acantho-subtylostyles.
The diameter of the primary fibres, exclusive of the echination, is about 0'6 and of the
secondaries about 0'35 mm.
There is no well-defined dermal skeleton, but the hispidation is due t o unusually large
subtylostyli which seem to echinate the superficial portion of the network of horny fibres
pretty indiscriminately. There are also, at any rate in places, numerous dermal and sub
dermal, long, slender tylostyli, scattered irregularly or in loose tufts.
MegascZeres:--( 1) Stout, slightly curved subtylostyli (Plate 13, fig. 5 a). The base is
usually distinctly enlarged and covered with small spines, but may be smooth. The
remainder of the spicule is almost or quite smooth (in the larger individuals) and tapers
gradually to the sharply pointed apex, but in smaller individuals it is often very sparsely
and minutely spined. These spicules measure up to about 0'46 by 0.02 mm. (near the
head), but many smaller ones occur.
(2) Small acantho-subtylostyles (fig. 5 b), the ordinary echinating spicules; usually
slightly curved ; with feebly developed heads and gradually sharp-pointed apices ; fairly
uniformly and fairly thickly covered with small, sharp spines, which may be recurved on
the shaft; size about 0.08 by 0'008 mm. Connected with (1) by intermediate forms
(fig. 5 C)'
(3) Long, straight, slender tylostyles (fig. 5 a?); with feebly developed heads, often
minutely spined a t the base, and gradually and sharply pointed apices. Size variable, up
to about 0.33 by 0.006 mm. The characteristic dermal spicule.
Microscleres:-(l) Minute, palmate isochelae (fig. 5 e), of the usual Clathria type;
about 0.012 mm. long.
(2) Very long and very slender toxa (fig. 5 f),
angulated in the middle but with the
two arms extended almost in a straight line; about 0.2 mm. long, sometimes in bundles.
This species is evidently very closely related to Whitelegge's Microciona clatlwata
[19071, differing in its non-stipitate, low-growing habit and in the measurement of certain
9-2
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of the spicules. Hallmanri [19 121 has re-examined Whitelegge's species and shown that
it is really a Clathria.
Clathria whiteleggii differs from the common Indian Ocean species, C. procera and
C. coyallitincta, in the usually well-developed and spiny heads of the stout megascleres and
in the more uniform spination and slightly curved form of the small echinating spicules.
Register Numbers, Locality, &c. VIII. 1, XV., XCI., Saya de Malha, 6.9.05, 0. 15,
55 fathoms.
57.

Clathria madrepora n. sp.

(Plate 5,fig. 3 ; Plate 14, fig. 1 a-d.)
Sponge (Plate 5, fig. 3) much ramified, Madrepora-like; presumably attached by a
very narrow base; branches long, a<veragingabout 8 mm. in diameter, diverging upwards
at acute angles, with a tendency t o lie in one plane and sotnetimes anastomosing with one
another; with much corrugated and t o some extent aculeated surface. The dermal membrane is fairly distinct and in places contains much sand. Vents not conspicuous. Texture
compressible, resilient, fairly tough. Colour in spirit (after formalin) dark grey-brown.
The largest piece measures about 180 mm. in total height and is made up of a large
number of branches of very various lengths; a smaller piece in the same jar is probably
part of the same specimen.
The main skeleton is a fairly close but very irregular network of dark brown horny
fibre, very irregularly cored and echinated, in a more or less plumose fashion, by large,
stout tylostyles, and with only a very few small acantho-subtylostyles.
The dermal skeleton consists of numerous slender tylostyles scattered in the dermal
membrane. Both stout and slender tylostyles also occur abundantly scattered in the
mesoglcea in the interior ofthe sponge.
MegascZeres:-( 1) Large, stout tylostyles (Plate 14,fig. 1 a), with subglobular heads
which are usually roughened or minutely spined. The remainder of the spicule is perfectly
smooth, slightly curved, and tapers gradually from its junction with the head t o the sharply
pointed apex. These spicules ordinarily measure up t o about 0 2 4 by 0.024 mm.; larger
forms being met with only exceptionally. More slender forms of about the same length
are possibly young (fig. 1 a').
(2) Acantho-subtylostyles (fig.1 b ) ; short, straight, gradually and sharply pointed at
the apex; with numerous small spines on the slightly enlarged head, more sparsely spined
elsewhere; spination altogether feeble. Size about 0.1 by 0.0068 mm. Very scarce.
(3) Straight, slender tylostyles (fig. 1 c ) with small oval heads often minutely spined
a t the base; tapering very gradually to an often abruptly pointed apex. Size about 0.2 by
0'004 mm. The characteristic dermal spicule.
. Microscleres :-Small,
slender isochelae (fig. 1 d), sometimes slightly contort, with
palms and firnbriae almost completely suppressed, so that they closely resemble sigmata.
Measuring about 0.014 mm. from bend to bend. Abundant, both in the dermal membrane
and in the interior of the sponge. I at first mistook these spicules for true sigmata, but
the characteristic sharp angulation a t the bends and the faint traces of palms and fimbriae,
reveal their true nature.
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Very few species of Clathria are known to contain sigmata. In C. spongodes, however,
they appear to be the only microscleres. The latter species is evidently very closely related
to C. madrepora, but the sigmata are well rounded a t the bends and readily distinguishable from the ordinary Clathria isochele, even in side view. Such facts as these suggest
very forcibly that the chela is merely a modified sigma, a view which is supported by the
occasional occurrence of contortion, like that of a contort sigma. This is well seen in the
isochelze of Microciona acerato-obtusa, as figured by Hentschel [191 1 A]. The latter
species also closely resembles Clathria madrepo~ain certain features of its spiculation,
especially in the stout, basally spined tylostyles, and i t is very dificult to see where the
boundary line between Clathria and Microciona should be drawn.
Register Nurnbei., Locality, &c. cxxx., Seychelles, F. 9, 37 fathoms.
58.

Clathria spongodes n. sp.

(Plate 6, fig. 1; Plate 14, fig. 2 a-d.)
Sponge (Plate 6, fig. I), massive, lobose, irregular, sessile. Surface cauliflower-like,
thickly covered with small, rough conuli, each about 2 mm. in height and 1 mm. in diameter, commonly grouped in bunches. Dermal membrane conspicuous only in places.
Vents of moderate size, inconspicuous, scattered in the depressions between the bunches of
conuli. The largest piece measures about 5 5 by 38 by 28 mm. A smaller piece has probably
been detached from it. Texture firm, fairly rough, resilient; very sandy. Colour in spirit
(after formalin) dark brown.
The skeleton is an irregular reticulation of stout, dark brown, horny fibre, abundantly
echinated, in a more or less plumose fashion, by large, basally spined tylostyles and small
acantho-subtylostyles. There is no special axial core of spicules and the fibres themselves
appear to be pretty free from foreign matter, though there is a great deal of sand scattered
ill the mesoglea between them.
The dermal skeleton is not very well developed, but a large number of smooth, slender
tylostyles occur scattered irregularly in the dermal membrane.
MegascZeres:-( 1) Large, stout tylostyli (Plate 14, fig. 2 a ) ,with distinct subglobular
heads usually thickly covered with small, sharp spines; the remainder of the spicule is
perfectly smooth, usually slightly curved and tapering gradually from its abrupt junction
with the head to the finely pointed apex, These spicules vary much in size, measuring up
to about 0.47 by 0.02 mm.
(2) Small, straight acantho-subtylostyli (fig. 2 b ) ; spined all over except near the
apex; size about 0'094 by 0.008 mm.
(3) Straight, smooth, slender tylostyli (fig. 2 c), with small oval heads and finely
and gradually pointed apices; size about 0 2 4 by 0-003 mm. The characteristic dermal
spicule.
IWicroscZeres:-Very slender sigmata (fig. 2 d ) ; well rounded at the bends, may be
slightly contort; measuring about 0'014 mm. from bend to bend.
Register Number, Locality, be. LXXIX. 2, Amirante, 11.10.05, E. 4, 36 fathoms.
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59. CZuthria chelifera (Hentschel).

(Plate 14, fig, 3 a-e.)
Spanwplon cheZ$rum Hentschel [ 1911A].

There are two specimens of this curious species in the collection. One of them (R.N.
6) consists of a massive, cavernous body, growing amongst calcareous debris and
extending in the form of two slender, subcylindrical processes, which are enlarged and
cavernous at the base. The maximum diameter of the main body is about 18 mni. The
longer of the two processes, exclusive of its enlarged base, is about 41 mm. in length by
2mm. in diameter. It is not tubular, but to some extent cavernous, and hispid on the
surface. The enlarged basal portion memures about 14 by 8 mm. The other process has
an enlarged basal portion of about the same size, but the slender cylindrical attachment
measures only about 5 by 1.5 mm. The texture in spirit is soft, compressible and resilient,
the colour pale greyish yellow. A few moderate-sized vents occur in the basal portions of
the sponge.
The second specimen (R.N. CVITI. 3) consists of a few irregular, slender branches,
occasionally anastomosing with one another and in two places enlarging to form an irregular, nodular mass, one of which has grown over the branches of a Polyzoon and bears two
or three small vents.
The main skeleton is a loose, irregular reticulation of spicular fibre, containing a large
amount of very pale coloured spongin. In the slender processes the main lines run lengthwise. The fibres are abundantly cored by styli and sparsely echinated by acanthostyles.
The dermal skeleton consists of slender strongyla, mostly arranged in loose brushes.
MegascZeres;-(l)
Styli (Plate 14, fig. 3 a); rather slender, slightly curved, evenly
rounded off at the base, rather abruptly pointed at the apex. Sometimes entirely smooth,
always smooth for the greater part of the length, but frequently with a few minute spines
at the base and sometimes also close to the apex. Size about 0.19 by 0‘0068 nim.
(2) Acanthostyles (fig. 3 b) ; usually slightly curved, rather sparingly spined, except
a t the base. Spines of moderate size, on the shaft recurved, thorn-like. Apex gradually
and sharply pointed; size about 0.12 by 0’0082 mrn.
(3) Strongyla (fig. 3 c); straight or slightly crooked. Ends rather abruptly truncated, not enlarged, with a few small terminal spines. Size about 0.22 by 0.005 mm.
MicroscZeres;--Palmate isochelm of two sizes. In the larger ones (fig. 3 d ) the tips of
the palms may be turned slightly outwards and sometimes appear slightly thickened in side
view; the shaft is very slender; length about 0’024 mm. The smaller ones (fig. 3 e) are
typical ‘6naviculiform”Clathria isochele, about 0.0 1 mm. long. Both forms are numerous
and intermediate sizes also occur.
The above account of the skeleton arrangement and spiculation is based upon R.N.
CVI. 6. The spiculation of R.N. CVIII. 3 differs in no essential respect, but the development
of spines on the principal styli and on the strongyla appears to be even less pronounced.
The “Sealark” specimens appear to differ from Hentschel’s type in the not infrequent
partial spination of the principal styli, and in the fact that the larger isochelae are sometimes twice as long.
OVI.
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Hentschel, while referring this species doubtfully to the genus Spanioplon, remarks
that it may be best regarded as a Clathria in which the dermal spicules have become
converted into “amphistrongyla,” a view with which I entirely agree. It differs from
Spanioplon in the presence of microscleres and probably in other respects, and it seems
best t o refer it t o the genus Clathria for the present, though it may be necessary t o
propose a new genus for it a t some future time.
Clathria australiensis var. spinulutu Hentschel [1911 A], in which the principal styli
are also spined at the base and apex, serves to connect this species with the inore typical
Clathrias.
Previously known Distr.ibution. West Australia (Hentschel).
Register Numbers, Localities, &c. CVI. 6, Amirante, 13.10.05, E. 16, 39 fathoms; CVIII.
3, Amirante, 9.10.05, E. 9, 34 fathoms.
Carter [188 5-61.
Genus ECHINOCLATHRIA
Sponge clathrous, typically a honeycombed mass of flattened, anastomosing trabecula.
Skeleton reticulate, composed of spongin fibres echinated by smooth styli arid usually
cored by either styli or strongyla. Palmate isochelae may occur.
The only species of this genus in the collection is one of those that have been placed
in Thiele’s genus Echinochalina [1903 B], but I am unable t o see any sufficient grounds
for separating this supposed genus from Echinoclathria.
60. Echinoclathria intermedia Whitelegge.

(Plate 2, fig. 8.)
I’halrclrsodendron viminalis Whitelegge [1901 A]
(not Lendenfeld [1888]).

Echinoclathria intermedia Whitelegge [1901 B].
Echinochalina intermedia Hallmann 119121.

I identify with this little known species a single specimen (Plate 2, fig. 8) which
differs from the type in two chief respects. I n the first place, to judge from the descriptions given by Whitelegge and Hallmann, the trabeculae which form t h e clathrous, massive
sponge seem to be less robust, and the entire specimen is more compact, with amaller
interspaces, than I should gather is the case with the type. A t its upper end the sponge
is especially compact and terminates in a number of short, rounded proliferations. I n the
second place the slender coring and interstitial spicules seem to be all strongyla ; I have
not been able to find a single one that is not rounded off at both ends, while in the
type they are usually hastately pointed a t one end and rounded at the other, rarely truly
strongylote. These spicules vary so much in other species, however, that I am not disposed
to attach much importance to this difference. The smooth, stout, echinating styli are
usually slightly narrowed at the base and subtylote, they measure about 0-11 by 0,007 mm.
The strongyla measure about 0.2 by 0’003 mm., which also agrees fairly closely with
Hallmann’s memurements. There is a large amount of spongin in the skeleton fibres,
whereas in the type the fibres are said to be comparatively poor in spongin. The specimen
measures about 72 mm. in height by 35 mm. in maximum transverse diameter.
RegisterNurnber,LocaZity,&c. XXVII., Cargados Carajos, 30.8.05, B. 17,20-25 fathoms.
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Genus RASPAILIA
(Nardo) Schmidt [1862].
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. Typical megascleres, smooth styli and acanthostyles (echinating). No
microscleres.
61. Raspailia sp.

A single very small specimen, which I am unable t o identify specifically, represents
this genus ill the collection. It was found in association with Plocamia ekgans, to which
it was probably attached, and consists of a short, cylindrical stalk dividing into two
branches. The whole specimen measures only 15 mm. in height, and the diameter of stem
and branches is about 1.5 mm. The colour in spirit is nearly white. The skeleton is
arranged in a perfectly typical manner. A reticulation of stout horny fibre, cored chiefly
by slender styli in longitudinal tracts, forms a skeletal axis from which short columns of
stout styli, held together by spongin, radiate t o the surface. Echinating acanthostyles
occur in the axial part of the skeleton] but are scarce. The dermal brushes of straight,
slender subtylostyles are very well developed.
Jhgascleres ;-( 1) Smooth, stout styli, evenly rounded off at the base, gradually sharppointed at the apex; size variable, up to about 0'45 by 0'016 mm. (? occasionally
oxeote).
(2) Acanthostyles ; sharply pointed, fairly strongly spined; measuring about 0'07 by
0'006 mm.
(3) Very long, straight, slender subtylostyli of the interior of t h e sponge (also sometimes projecting from the surface), measuring about 0.37 by 0'004 mm.
(4) Shorter, slender subtylostyli of the dermal brushes, measuring about 0.17 by
0'002 mm.
This form is evidently nearly related to the European Raspailia hispida.
Register Number, Locality, &c. LXXXIX. 3, Cargados Carajos, B. 29, 1.9.05, 45
fathoms.
Gray 11867 F].
Genus ECTYON
Clathriee in which the skeleton is a network of stout horny fibre, echinated, and
sometimes cored, by more or less verticillately spined styli. No other spicules.
It appears to me that Gray's name Ectyon must replace the name Agelas by which
this genus is generally known. Duchassaing and Michelotti's genus Agelas [I8641 is really
quite unrecognizable, while there can hardly be any mistake about Gray's, which was
founded upon a very characteristic figure in Bowerbank's Monograph of British Sponges,
Vol. I. P1. XVII, fig. 289.
This genus is very interesting on account of the suppression of all the spicules except
the acnnthostyles, and the very strong development of the horny fibre, indicating a possible
origin for some of the pseudoceratose sponges.
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62. Ectyon ceylonica (Dendy).

(Plate 6, fig. 2.)
dgelav ceyZor&z Dendy [19051.

The single specimen in the collection (Plate 6, fig. 2) consists of about half' a dozen
short, digitiform branches, rising up vertically side by side from a basal crust and subdividing to a slight extent, the subdivisions being incompletely separated from one another.
The branches are subcylindrical and about 5 mm. in diameter. They terminate bluntly
and their surfaces are thickly covered with small, sharp and blunt conuli. The total height
of' the specimen is about 87 mm., the greatest width just about the same. Vents are
apparently represented by rounded apertures of varying size in the translucent dermal
membrane stretched between the conuli. The colour in spirit is dark brown, but there
were many other specimens in the same jar, so that this colour is possibly due to staining;
the type specimen from Ceylon, however, was also brown. The texture is compressible
and elastic.
The specimen agrees very closely with the type as regards skeleton arrangement and
spiculation. I may add, however, that in addition to the characteristic verticillately spined
styli there are a few smooth styli, connected with the former by intermediate forms, and
the same is true of the type. The size of the spicules is very variable, up t o about 0'32 by
0.024 mm. (at the base, inclusive of spines).
Previously known Distribution. Ceylon (Dendy).
Register iVrumber,Locality,Cec. LXXVIII. 15,Cargados Carajos, 28.3.05, B. 2, 30 fathoms.
Genus ECHINODICTY
UM Ridley [18 8 11.
Skeleton a network of spicular fibre, containing oxea and echinated by acanthostyles.
Smooth styli may also occur. No microscleres.
The presence of apparently primitive oxea as the principal megascleres in this genus
is somewhat remarkable; long, sinooth styli may, however, also occur. One can only observe
that oxea and styli appear in many sponges t o be almost interchangeable and wait for
further light upon its relationships.
63. Echinodictyam clathratum Dendy [19051.

There are half a dozen specimens of this sponge in the collection, most of which attain
a much larger size than the original Ceylon type, measuring up to about 105 by 50 mm.
They agree closely in appearance with Thiele's figure of E. cavernosum from Celebes
[1899] and Hentschel's figure of E. fruticosum from S.W. Australia [1911 A], and I cannot help suspecting that all these forms, and also perhaps C. aspe?wrn Ridley and Dendy
[1887] from Tahiti, may really belong to one and the same species. At present, however, E.
clathratum may still be distinguished on account of its large styli, which have not yet been
found in any of the others, Otherwise the spiculation agrees very closely with the accounts
given by Thiele and Hentschel. The oxea range from about 0'2 by 0'008 to 0'8 by 0.01 2 mm. ;
more slender forms being probably young. The smooth slender styli usually measure only
about 0'4 by 0'004 mm. and sometimes occur in surface brushes. The larger styli, which
SECOND SERIES-ZOOLOGY,
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occur scattered in the interior of the sponge, may measure as much as 1.7 by 0.012 mm.
The acanthostyles are somewhat shorter than those of the type and more distinctly
bluilted a t the apex. They measure about 0.09 by 0.008 mm. The spicular measurements
were taken from R.N. XLV. 1.
There appear to be no microscleres in any of the specimens, so that there can be no reasonable doubt that those which I observed in the type were, as suspected at the time, foreign.
The colour of the “Sealark” specimens ranges from light brown to purplish black and
is due to the presence of numerous pigment granules.
Previously krzozon Distribution. Ceylon Seas (Dendy).
Register Numbers, Localities, dc. XLII. 2, XLV. 1, Cargados Carajos, 30 fathoms;
LXVII. 1, LXVIII. 7, Diego Garcia, 10-12+
fathoms; cxx. 15, Salomon, 10-14 fathoms;
CXLIX.,Barachois, Diego, 12.7.05.
I

Section COLLOSCLEROPHOREB.
Ectyoninae which, in addition t o spicules of the usual chemical composition, possess
colloscleres composed of gelatinous silica. Apparently derivatives of the genus Clathria.
I propose this section for the two genera Collosclerophora Dendy [1916 E] and Colloclathria ri. gen. Although agreeing in the possession of the very remarkable colloscleres
these two genera differ somewhat widely in other respects. Colloclathria is evidently a
direct derivative of Clathria, but Collosclerophora is a sand sponge with greatly reduced
spiculation. It is not improbable that the colloscleres may have arisen independently in
the two genera by the loss of certain factors whose cooperation is necessary for the development of perfect spicules [cf Dendy 19171, but it is convenient to keep the two together
in one section for the present.
Genw COLLOCLATHRIA
n. gen.
Sponge cylindrical, ramose (1 always). Skeleton arrangement and spiculation as in
Clathria, with the addition of colloscleres resembling grains of rice.
There can be no doubt about the close relationship of this genus t o Clathria, from
which it is distinguished only by the presence of the colloscleres. These remarkable
gelatinous spicules have hitherto been found only in one other sponge-CoZloscZero;llhora
are‘y~acea[Dendy 1916 E l , from Southern Australia, which has perhaps been derived from
some such form as Colloclathria through the replacement of the greater part of the proper
skeleton by sand.
64. Colloclathria ramosa n. sp.
(Plate 7, fig. 2 ; Plate 14, fig. 4 a-h.)
Sponge (Plate 7, fig. 2) probably prostrate or semi-prostrate; consisting of long,
slender, subcylindrical processes, branching and anastomosing sparingly and in a very
irregular fashion. The branches vary from about 2 to 4 mm. in diameter and the longest
is about 140 mm. in length. They terminate bluntly and may be somewhat nodose. No
main stem can be distinguished. Vents small and scattered, few in number. Surface rather
uneven but nearly smooth, though very minutely hispid under a pocket-lens. Colour in
spirit light brown. Texture compressible and resilient, tough.
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The main skeleton is a rather irregular network of fairly stout horny fibre, cored and
echinated by the megascleres in the usual Clathria fashion. The primary fibres are about
0'05 mm. in diameter; they run longitudinally in the interior of the sponge and curve
outwards towards the surface, where they terminate in brushes of spicules. They are connected by secondary fibres little, if at all, more slender than themselves. The spicular
coring and echination of the fibres is very irregular and numerous megascleres occur
scattered in the mesoglma between.
The dermal skeleton is not strongly developed and consists of rather sparsely scattered
brushes of megascleres. Some of these mark the terminations of the primary fibres and these
contain stout styli as well as slender forms. Others, more numerous, and more or less
independent of the main skeleton fibres, though perhaps really branching off from them,
project from the surface between the extensive subdermal cavities; these consist of slender
forms only.
MegascZeres:-( I ) Stout, smooth styli (Plate 14, fig. 4 a ) ; slightly curved, broadly
rounded at the base and tapering gradually to a finely pointed apex. Size about 0'3 by
0'019 mm., but variable. These occur chiefly as coring spicules in both primary and
secondary fibres.
(2) Acantho-subtylostyles (fig. 4 b ) ; very short, stout, straight, with abruptly and
sharply pointed apex; abundantly covered with rather small, sharp spines, except at the
apex and sometimes for some distance above the slightly enlarged base. Size about 0.07
by 0'008 mm. (exclusive of spines). These are the characteristic echinating spicules,
developed chiefly, but not exclusively, on the primary fibres as the latter curve outwards
to the surface. There are no forms intermediate between these and the large, stout,
smooth styli ( 1 ) .
(3) Long, straight, slender styli, subtylostyli or tylostyli (fig. 4 c); varying greatly
in size up to about 0.4 by 0*0082mm. Often minutely spined at the base. These spicules
occur chiefly in the surface tufts (the smaller forms) but are also abundant as coring spicules
in the primary fibres, and scattered in the mesoglcea.
Small, palinate isochelae (fig. 4 d), of the usual Clathria type, up
MicroscZe.r.es:-(l)
to about 0'016 mm. long; may be abundant.
(2) Excessively minute forms (fig. 4 y), only about 0.004 mm. long; probably
isochelae, but only visible as a slender shaft with an enlargement at each end. Also
numerous in some specimens.
(3) Slender toxa (fig. 4 h), varying greatly in form and size, as shown in the figures.
Up to about 0.2 mm. long, Numerous in some specimens.
(4) Collosclerea (fig, 4 f)small, sausage- or kidney-shaped bodies, more or less constricted in the middle; of just about the same size and proportions as the palmate isochelse,
usually about 0.012 by 0'004 mm. Enormously abundant, scattered through the sponge
like grains of rice, Forms intermediate in appearance between these and the ordinary
isochelae occur (fig. 4 e), so that it is difficult to believe that the two are not homologous.
Indeed, until I found that the colloscleres swelled up on addition of water I had no doubts
on this point and regarded them merely as palmate isochelae with the space between shaft
and palms filled in with silica.
10-2

7s

PERCY SLADEN TRUST EXPEDITION

The behaviour of these bodies on addition of water is identical with that observed in
the colloscleres of Collosclerophora arenaceu, except that while the swelling reaction was
beautifully manifested on the addition of water to material in 70"/, alcohol it could not be
observed when water was similarly added to material in absolute alcohol. It would appear,
therefore, that in this caee complete dehydration destroys the capacity for absorbing water,
which is evidently not the case in Collosclerophora,in which the swelling took place after
dehydration and preservation for more than twenty years in Canada balsam. Owing,
doubtless, to their becoming swollen arid disorganized, these bodies are entirely missing in
spicule preparations boiled out in the usual manlier in acid.
The above account of the spiculation is taken from R.N. CXXXVITI. I , except that the
experiments with the colloscleres were made upon R.N. CVIII. 1.
I have also been able to make some observations concerning the canal-system and
histology in the case of CVIII. 1, which I have studied by means of paraffin sections and
teased preparations stained with paracarmine. The extensive subdermal cavities are covered
over by a thin dermal membrane, pierced, no doubt, by the inhalant pores, but these I
have been able to detect only occasionally. The canal-system is more or less lacunar
throughout. The flagellate chambers, which occur scattered throughout the whole of the
niesoglcea beneath the subdermal cavities, are spherical, about 0-02 mm. in diameter, and
eurypylous. The colloscleres are most abundant just beneath the subdermal cavities, where
they are associated with dense masses of small, granular, spherical cells, about 0'008 mm.
in diameter. These cells are probably the scleroblasts (silicoblssts), similar t o those described by me in Collosclerophora, but much smaller in accordance with the smaller size of
the colloscleres. I have not been able t o make out the development of the colloscleres, nor
have I found them lying in vesicles as in Collosclerophora.
Register Numbers, Localities, &c. LII. 4, Coetivy; CVIII. I , Amirante, 9.10.05, E. 9,
34 fathoms; CXXXVIII. 1, Seychelles, 20.10.05, F. 3, 39 fathoms.
Section PLOCAMIEA.
Ectyoninae in which the main skeleton is a reticulation of dumb-bell or sausage-shaped
megascleres, usually more or less spiny.
I propose t o group together i n this section the genera Plocamia Schmidt [1870],
Damiria Keller [l891], Lithoplocamia n. gen. and Plocamiopsis Topsent [1904 A].
Genus PLOCAMIA
Schmidt [18 7 01.
The characteristic megaecleres are dumb- bell or sausage-shaped, usually more or less
spiny (acanthostrongyla), in addition t o which styli or tylostili of various forms also occur.
Echinating acanthostyles may be present and sometimes slender tylota. Typical microscleres palmate isochelae and sometimes toxa.
65.

Plocamia coriacea (Bowerbank).

Isodictya coriacea Bowerbank [1874].
Dirrhopalum coriaceum Ridley [ 18811.

Plocamia coriacea Hanitsch [18941.
Plocamia ridleyi Hentschel [19121.

This species is represented in the collection by a small, thin crust, attached to a large
dry Lithistid (R.N. CXLVII, Taprobane herdmani).
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I have had the advantage of comparing the spiculntion of an Irish specimen from the
Dublin museum and have no doubt of the identification, though the megascleres in the
'' Sealark " specimen attain a considerably larger size. The spiculation is as follows :MegascZeres:-( 1) Large subtylostyli ; curved; measuring up to 0.66 by 0.0164 mm.
(2) Slender tylostyli ; with oval heads; measuring up to 0'43 by 0.0027 mm.
(3) Acanthostyli ; up t o 0.23 by 0.01 mm.
(4) Acanthostrongyla; about 0.12 by 0.012 mm., most richly spined at the extremities.
MicroscZeres.--( 1) Palmate isochelze ; about 0'016 mm. long.
(2) Toxa; large and small, the large ones measuring up to 0.2 by 0.0027 mm. and
spined a t the extremities.
Ridley, in his account of the spiculation, does not mention the slender tylostgles, nor
are they figured by Bowerbank, but they occur in the Dublin specimen and I have no
doubt are characteristic of the species. Hentschel's Plocamia 1-idleyi is obviously a synonym
of this species, which he seems to have overlooked.
Previously known Distribution. British Seas ( Bowerbank) ; Aru Islands, Arafura
Sea (Hentschel).
Register Number, Locality, &c. CXLVII. (4),Amirante, 11.10.05.
66.

Plocamia elegans (Ridley and Dendy).

Plocamia coriacea var. elegane Ridley and Dendy [18871.
Plocamia coriacea var. elegans Topsent [1892 C, 1904 A].

This pretty little sponge is represented in the collection by a large number of fragments,
It must have resembled very closely the specimen of Plocarnia coriacea var. elegans
figured in the " Challenger " Report, but on a smaller scale, consisting of very slender and
rather short, cylindrical branches, ramifying irregularly and occasionally anastomosing
with one another. The diameter of the branches does not exceed 1 - 5 mm. It is curious
how completely t.he specimen has been broken up in the dredge, for although there is a
good deal of it altogether the largest fragment is only about 16 mm. in length. It is evidently very fragile. The surface is minutely hispid ; the colour in spirit pale yellow.
The main skeleton is a close, sub-isodictyal reticulation of acanthostrongyla and acanthostyli, occupying about five-sixths of the total diameter of the sponge and surrounded by a
comparatively thin zone penetrated by radially arranged spicules, which form the outer
part of the skeleton and give rise to the hispidity of the surface. The radiating spicules
comprise long, stout styli, arranged singly ; very slender subtylostyli, which tend to arrange
themselves in loose brushes which are frequently more or less flattened down against the
surface, and acanthostyli, which may be said to echinate the outer surface of t h e main
skeleton taken as a whole. I n the main skeleton occasional longitudinal bands of spicular
fibre occur, in which all the megascleres may figure. There is very little spongin.
MegascZei.es:-( 1) Acanthostrongyla ; moderately stout, slightly curved, abundantly
covered all over with small, sharp spines; size about 0'07 by 0.005 mm., exclusive of
spines.
(2) Acnnthostyli ; more or lees curved, tapering gradually to a long, fine point ;
abundantly covered with small, sharp spines towards the base, but the spination becoming
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more or less obsolete on the distal portion, until the apex is quite smooth. Size about
0.147 by 0.005 mm., but rather variable and perhaps usually a little less.
(3) Long, stout styli or subtylostyli ; slightly curved towards the base, gradually
and finely pointed at the apex; base often very minutely spined, otherwise quite smooth.
Size about 0'45 .by 0.0082 mm.
(4) Very slender subtylostyli; straight or nearly so, with feebly developed oval heads
and very fine points. Size about 0.3 by 0.002 mm. Intermediate forms between 3 and 4
occur.
2Microscleres:-( 1) Slender, palmate isocheh; Clathria-like; about 0.0 14 mm. long.
(2) Short, slender, strongly curved toxa ; about 0'044 mm. long. Very scarce.
I n spite of its fragmentary condition the material is well preserved, so that it is
possible to make out a good deal as to the canal-system. There are extensive, shallow
subdermal cavities and the canal-system as a whole is lacunar. Flagellate chambers occur
throughout the entire thickness of the sponge beneath the subdermal cavities. They are
spherical, eurypylous and about 0'028 mm. in diameter.
This specimen differs from the " Challenger " specimen chiefly in the extreme rarity of
the toxa, which I could not for some time find at all. I n view of its cha.racteristic external
form and wide distribution it seems desirable to raise the variety elegccns to specific rank,
especially as the typical P. coriacea seems to enjoy an equally wide distribution.
Previously known Distribution. Azores (Ridley and Dendy, Topsent).
Register Namber, Locality, $c. LXXXIX. 2, Cargados Carajos, B. 29, 1.9.05,45 fathoms.
67.

Plocamia massalis n. sp.
(Plate 14, Fig. 5 a-c.)

The single specimen is a compact, massive sponge, with convex upper surface. The
lower portion of the sponge has apparently been torn off from a broad attachment. The
vepts are rather numerous and irregularly scattered on the somewhat uneven upper surface.
They measure up to about 3 mm. in diameter and sometimes have strongly projecting
margins in the form of short cylindrical tubes; cylindrical exhalant canals, of the same
diameter as the vents, penetrate far into the interior of the sponge. The texture of the
sponge is firm, dense and incompressible; rather friable. It contains a good deal of sand,
especially in the deeper portions. The colour in spirit is dark chocolate brown throughout",
apparently due to the presence of an immense number of brown pigment granules, especially conspicuous in the dermal membrane, where they are grouped in rounded masses
about 0.016 mm. in diameter. The specimen measures about 65 mm. in maximum breadth
by 35 mm. in maximum thickness.
The main skeleton is a very dense, sub-isodictyal but irregular reticulation of more or
less curved acanthostrongyla, occasionally with ill-defined spicular fibres composed largely
of the characteristically dermal tylota.
The dermal skeleton consists of long and rather slender tylota, scattered tangentially
in the dermal membrane.

* All the other sponges in the mme jar, and the label, were stained brown, but this specimen appears to
have been the source of the pigment.
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Megasc1eres:-( 1) Acanthostrongyla (Plate 14, fig. 5 a); more or less curved; with
the spines most abundantly developed towards the two ends and sometimes showing a
tendency to be arranged in whorls; spines small and sharp, numerous. Very frequently
one end shows a central point, which seems to represent the apex of the spicule rather
than a mere spine and probably indicates that the spicule is really a modified acanthostyle.
Size about 0'185 by 0'0082 mm., but rather variable.
(2) Tylota (fig. 5 b ) ; with long, smooth, slightly curved shaft and small, subspherical
or oval heads, usually minutely spined all over. Size about 0.37 by 0-008 mm.
Microscleres :-Palmate
isochelae (fig. 5 c) ; Clathria-like ; with very slender, rather
strongly curved shaft; length about 0'0164 mm. Very scarce but no doubt proper to the
sponge.
This is not a very typical Plocarnia. The usual echinating acanthostyles are not
recognizable, unless they are represented by the unsymmetrically ended acanthostrongyla
described above. Also, there are no derrnal tylostyles or subtylostyles, such as often occur
in the genus; though here I was at first misled by the presence of a thinly encrusting
suberitid sponge, with tylostyles, which covers a large part of the surface.
Register Number, Locality, &c. cxxv. 2, Mauritius, 23.8.05, > 100 fathoms.
n. gen.
Genus LITHOPLOCAMIA

The main skeleton is a dense, sub-isodictyal reticulation of acanthostrongyla, with
which are associated smooth diactinal and monactinal spicules. There are no echinating
spicules and no microscleres.
This genus is perhaps to be regarded as derived from Plocamia by loss of microscleres.
The general arrangement of the skeleton resembles closely that of Plocamia nzassalis, in
which also the echinating spicules have disappeared. It is also probably related to the
genus Damiria of Keller [1891], in which the spicules are all tylota (or strongyla) with the
ends alone spined.
6 8. Lithoplocamia lithistoides n. sp.

(Plate 14, fig. 6.)
Sponge massive, encrusting ; with uneven, more or less nodular surface, minutely
rough and sometimes sparingly and very minutely hispid. Vents minute, inconspicuous,
Texture very hard, compact and incompressible. Colour in spirit pale greyish yellow *.
The specimen which I regard as t h e type of the species (R.N. CXXXVII. 2) is hemispherical (or shortly columnar), with a broad, flat, slightly expanded base of attachment.
The surface is broken up into small, irregular areas by a network of grooves, probably all
covered over in life by a thin, transparent dermal membrane, portions of which remain.
The height of the specimen is 16 mm., the maximum diameter of the base 20 mm. The
second specimen (R.N. CXXVII. 2) is a good deal larger and has the form of a nodulated
crust, on which the surface grooves are scarcely a t all developed. It measures about
35 mm. in maximum breadth and 10 mm. in average thickness.

* R.N. CXXVII. 2 has a purplish tint, but this is probably due to staining by another sponge in the same jar.
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The main skeleton is a very dense, sub-isodictyal reticulation of acanthostrongyla.
These spicules make up very nearly the entire skeleton, but here and there ill-defined
bands of smooth styli can be seen running towards the surface.
I n R.N. CXXXVII. 2 I have been able to find no dermal skeleton, the dermal membrane, where still preserved, being practically without spicules. I n R.K. CXXVII. 2, however, the dermal membrane, which is more extensively present, contains numerous very
slender, long, curved, smooth oxea, scattered or in very loose, radiate tufts, which sometimes seem t o be associated with the ends of the bands of smooth styli. Similar slender
oxea occur scattered in the deeper parts of the sponge.
Spicules:-( 1) Acanthostrongyla (Plate 14, fig. 6) ; stout, short, slightly curved, with
strong, sharp spines pretty evenly distributed all over. Size usually about 0.17 by 0.02 mm.
(exclusive of spines).
(2) Stout, smooth styli or subtylostyli; slightly curved, sharply arid fairly gradually
pointed; size variable, commonly about 0’35 by 0.018 mm.
A few much longer, smooth spicules, especially styli, also occur, and in R.N. CXXVII. 2,
as already observed, slender oxea are abundant in the dermal membrane, where they memure
about 0‘4 by 0.004 mm. In R.N. CXXXVII. 2 oxea, at any rate of this type, are extremely
rare, if present at all.
In R.N. CXXXVII. 2, however, a few extraordinarily elongated sigrnata occur, of a
type which I have never seen before, resembling long slender oxea with recurved ends. At
present I regard these as foreign.
The two specimens described above ought, perhaps, to be regarded as at any rate
varietally distinct. In addition t o the differences already mentioned I find that the
acanthostrongyla are decidedly more slender in R.N. CXXVII. 2 than in the type, but the
entire spiculation appears to be very variable in details and it is useless t o multiply names
until we know something of the range of this variation.
The sponge bears an extraordinary resemblance in general characters and in skeleton
awangement to a monocrepid Lithistid. It is even conceivable that monocrepid desmas
may have originated from such acanthostyles, and the curious way in which ill-defined
bands of smooth, slender megascleres run through the main skeleton is strongly suggestive of Lithistid affinities.
Register Numbem, Localities, $c. R.N. CXXVII. 2, Mauritius, 23.8.05, 100 fathoms;
R.N. CXXXVII. 2, Seychelles, 20.10.05, F. 4, 39 fathoms.
Section HYMEDESMIEB.
EctyoninEe usually of thinly encrusting habit. The principal megascleres typically
echinating the substratum. Chele when present tridentate (sometimes palmate 2). Without well-differentiated iyminetrical dermal megascleres.
As a matter of convenience I propose to associate together in this section a number
of Ectyonine genera of somewhat doubtful affinities, which may or may not be nearly
related to one another. Only three of these are represented in the “Sealark” collection,
viz. Hymedesmia, Hymeraghia and Rhabderemia. Hymedesmia appears to be closely
related t o the Myxilleae. Most of the others are evidently lipochelous.
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Genus HYMEDESMIA
Bowerbank [1864].
h p t o s i a Topsent [1892 D]; not Bymedeemia Carter [1880 B], Topsent [1900], Dendy [1905].

Sporige usually thinly encrusting. Main skeleton composed of usually spined monactinal megascleres, echinating the substratum or arranged in short, plumose columns. Dermal
skeleton of bundles or fibres of spicules breaking up into loose brushes a t the surface;
dermal spicules slender monactinal or more or less sytnmetrical forms. Microscleres tridentate
isochelae (chelze arcuatze or isancorze) to which sigmata may be added. The niicroscleres
may be absent by reduction.
This extensive genus has been very carefully revised by Lundbeck [1910!, who enumerates about 70 species, mostly described by himself I agree with his conception of the
genus in most respects, but I cannot recognize the necessity for separating the forms with
so-called “isancorae” from those with “chelae arcuatae,” and therefore do not accept his
genus Hymenancora, though it is to this comparatively small section that the only chelabearing species of the genus in the “Sealark” collection belongs.
The occurrence of lipochelous forms in this genus is extremely interesting and forms
a close parallel to the caBe of the epipolasid Stellettidae*. The loss of chelte has taken
place in several different species, probably independently, and cannot well be used here as
a generic distinction. The “Sealark” collection affords a very beautiful instance of two very
closely related species (H. Zcwissima and H. Zipochela), one with c h e h and the other
without.
Lundbeck includes the genus Hymedesmia in his Ectyoninae, a group which corresponds pretty closely to my Clathrieae, but the strong tendency of the dermal megascleres
in some species to become symmetrically ended indicates a close affinity with the Myxilleae,
in fact the genus appears t o represent a transition between these two sections of the subfamily.
69. Hyrnedesmia lasvissirna n. sp.

(Plate 15, fig. 1 a-c.)
Sponge thinly encrusting ; where intact covered by a thin, translucent dermal membrane, containing numerous inhalant pores, sometimes at any rate grouped in irregular
pore-sieves. Vents apparently rather small, scattered. Surface very minutely hispid.
Texture very soft and yielding. The type specimen (R.N. CXXV. 6 ) covers a large area on
an irregular mass of calcareous ddbris. It is of a dark chocolate brown colour in spirit,
but as everything in the same jar, including the label, was stained of the same colour, it is
very doubtful how far it is natural to this sponge t. I think, however, that it may be so to
some extent, for the specimen contains innumerable brown granules which are probably
pigment granules. A second specimen (R.N. CXXVII. 5), from a different jar, has also a
deep brown colour, though of a much redder tint, but this again iuay be due to staining
by another sponge in the same jar.

* Cf. Dendy [1916 c, p. 235;

1916 D, p. 411.
colour is probably due, chiefly a t any rate, to a specimen of Plocamia niassalis in the same jar
(wide p. 78).
SECOND SERIES-ZOOLOGY, VOL. XVIII.
11

t The

82

PERCY SLADEN TRUST EXPEDITION

The main skeleton consists of smooth, stout subtylostyli, echinating the substratum and
the foreign bodies in the interior of the sponge, and sometimes arranged in short, plumose
columns. There are also loose wisps of slender tylostyli, mostly running towards the
surface, where they break up into very loose brushes; a good many of these spicules
are scattered tangentially in the dermal membrane and none of them seems to project very
far beyond it.
Megasc1eres:-( 1) Entirely smooth, stout subtylostyles (Plate 15, fig. 1 a);usually
very slightly curved ; usually with n feebly developed, subglobular head ; very gradually
sharp-pointed a t the apex; size very variable, especially as regards length, up to about
0.66 by 0'02mm.
(2) Smooth, slender tylostyles (figs. 1 b, 1 b'); straight; with fairly well developed,
but often irregular, oval heads; apex various, commonly abruptly truncate with small
central mucro. Size up to about 0.4 by 0'006 mm. The characteristic dermal spicule.
Microscleres :-Tridentate
isochelae (isancorae) (fig. 1c) ; with lateral teeth well
separated from shaft; shaft stout, strongly curved, with lateral fimbritie; length about
0.0287 mm. These spicules are very numerous and very uniform in size and sha,pe.
In boiled out preparations a very few small, slender acanthostyles were observed. I
have not been able to find them in situ and they are altogether so scarce that I am constrained to regard them as foreign. They are almost entirely absent in the type. Of course
other foreign spicules also occur.
Of previously described sponges the species that comes nearest to this one appears to
be Hentschel's Hymenancora Zundbecki [1912] ; but in that species the stout tylostyles
are basally spined and sigmata are present in addition t o the isochela Hentschel describes
the dermal spicules as tornostrongyla, but his figure shows that they are really bluntly
pointed tylostyles. As far as I am aware the entirely smooth character of the megascleres
distinguishes H. lmvissirncc from all previously known specie6 of Hyinedesmia (including
Hymenancora) and I was strongly tempted to propose a new genus based on this character.
The intermediate condition of the stout tylostyles in H. Zundbecki, however, finally decided
me against such a course. H. Zcevistylus Lundbeck [1910] is another species in which
the acanthostyles are almost smooth.
Register Numbers, Locality, &c. cxxv. 6 , CXXVII. 5, Mauritius, 23.8.05, 100 and
7 100 fathoms.
70. Hyrnedesmia Zipochela n. sp.

(Plate 6, fig. 3; Plate 16,fig. 2a-b.)
The sponge as a whole (Plate 6, fig. 3) is*massive, proliferous, coarsely cauliflowerlike in its mode of growth. It contains a great deal of coarse, calcareous sand, much of
which appears on the surface, more or less covered over by the thin, translucent dermal
membrane. Vents represented by a few rather small, scattered, circular openings in the
dermal membrane. Inhalant pores scattered in the dermal membrane, sometimes in indistinct rounded areas. Colour in spirit brownish grey. The entire specimen measures
57 mm. in greatest breadth and 30mm. in height in the middle. Its habit suggests an
encrusting sponge modified by growing upon loose, coarse sand instead of upon a compact,
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solid substratum, and thus affords a good illustration of Lundbeck’s remark concerning
the external form characteristic of the genus-“Sometimes, on account of the manner of
growth, assuming a massive appearance, but also then in reality incrusting.’’
The main skeleton consists of stout, smooth subtylostyli, partly echinating the coarse
sand-grains in the interior of the sponge and partly in short, plumose columns running
towards the surface. The sand itself is arranged in more or less well defined but irregular
tracts. Beneath the surface loose wisps of slender tylostyles run towards the dermal
membrane, where they break up into very lax, irregular brushes, with single spicules
scattered tangentially in the dermal membrane itself.
Megascleres:-( 1) Stout, entirely smooth subtylostyles (Plate 15,fig. 2 a); sometimes
quite straight, usually slightly curved; the base slightly enlarged t o form a feebly developed,
siibglobular head ; the apex sharply and very gradually pointed. Commonly measuring
about 0’43 by 0.017 mm., but often shorter.
(2) Slender tylostyles (fig. 2 b ) ; straight ; with fairly well-developed oval heads ;
tapering very gradually t o the apex, which is smoothly and more or less finely pointed;
size about 0.37 by 0’0068 mm.
Microscleres :-Absent.
Except for the absence of the microscleres and the non-mucronate apices of the
slender tylostyles this species agrees very closely in skeleton arrangement and spiculation
with H. lmvissima, the only other species of the genus known in which all the megascleres
are completely smooth. There can be no doubt that the two are very closely related and
in all probability H. lipochela has been derived from some form practically identical with
H. Zmvissima by loss of the chelae. Lundbeck enumerates several other species without
c h e h but they are all forms with acanthostyles. Both as regards the smoothness of
the megascleres and the loss of chelae, as well as, to a less extent, in its massive habit,
H. lipochela constitutes an extreme deviation from the typical condition of the genus
and suggests a possible origin for some of the so-called Axinellid sponges. The tendency
of the stout subtylostyli to arrange themselves in plumose columns, both in H. lipochela
and H. lceuissima, is very suggestive in this connection.
Register Number, Locality, &c. XLIV. 3, Cargados Carajos, 31.8.05, 13. 19, 28 fathoms,
Genus HYMERAPHIA
Bowerbank [I 8641.
Sponge thinly encrusting. Skeleton composed of (1) very long styli or tylostyli
arranged vertically and projecting beyond the surface, (2) comparatively short, variously
spined acanthostyles arranged perpendicularly on the substratum, (3) smooth styli or oxea
in wisps, variously arranged. No microscleres.
The only species of the genus identifiable in the “Sealark” collection is the curious
British form described by Bowerbank as Hymedesmia radiata. This species formed the
type of Gray’s proposed genus Epicles [1867 F] but it seems really t o be a Hymemphia, as
pointed out by Hanitsch [18941.
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7 I. Hynzeraphia radiata (Bowerbank).
Hymedesmia radiata Bowerbank [1866, 1874,
18821.
Epicles radiatus Gray [1867 F].

1 Myxilla radiata Topsent [1S92 c].
Hymeraphia radiata Hanitsch [ 18941.

The material in the collection forms a very thin crust upon some flat fragments of
molluscan shell (1). The colour in alcohol is grey. The surface is strongly hispid and the
hispidation is of two kinds, (1) long, due t o the large tylostyles, which project for a long
distance beyond the surface but singly and a t considerable intervals; ( a ) short, due to the
projection of the radiate brushes of oxea which surround the large tylostyles.
The skeleton arrangement is highly characteristic. I n the first place the substratum
is echinated by close-set acanthotylostyles, which project from it more or less a t right
mgles. I n the second place the surface is hispidated by the strongly developed, radiate
brushes of large oxea, well separated from one another and each typically with a single
huge tylostyle projecting outwards from its centre.
Spicules:-( 1)Acanthotylostyles ; straight, with rather well-developed spherical head?
and abruptly sharp-pointed apices; thickly covered, almost up to the extreme apex, with
moderate-sized, sharp, thorn-like spines, those on the shaft curved towards the head and
those on the head curved towards the shaft. Size very variable, up to about 0'33 by
0.0 17 mm. (exclusive of spines).
(2) Smooth tylostyles; very long, nearly straight; base enlarged to form a wellmarked spherical head ; apex rounded off very bluntly. These spicules are very apt to be
broken off short, but I have measured them (entire) up to 2.75mm. in length, with a
shaft-thickness of 0'046 mm.
(3) Oxea; smooth; straight or nearly so; with both ends fairly gradually and sharply
pointed; one end perhaps a little thicker than the other, but not conspicuously asymmetrical. Size about 0'83 by 0.017 mm.
This sponge differs from the British form described by Bowerbank only in slight details
as to the shape and possibly as to the size of the spiculks. Thus the large styli or subtylostyli of the British form are represented here by tylostyles with well-developed heads.
The blunting of their apices is also perhaps a distinguishing feature. Again, the spines on
the acanthotylostyles appear to be much more strongly developed in the Indian Ocean
form. The arrangement of the skeleton is probably identical in the two cases, although
very imperfectly described by Bowerbank, who worked on dry material in which the projecting character of the large styli was apparently no longer recognizable. There is
no sufficient reason for separating the Indian Ocean form specifically from the British
one.
I am very doubtful, however, whether the sponge referred to by Topsent [1892 c]
as Myxilla radiata, and identified by him with Bowerbank's species, really belongs to this
species at all.
Previously known Distribution. British Seas (Bowerbank). 1 North Atlantic
(Topsent).
Register Nz~mbe~,
Locality, &c. XIII. 2, Saya de Malha, 4.9.05, C. 3, 123 fathoms.
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Genus RHABDEREMIA
Topsent [1892 c].
Encrusting or massive Ectyoninae in which the principal megascleres are styli with
strongly bent base, shaped like a hockey-stick, and the principal microscleres are contorted
sigmata. There are no c h e h and the echinating spicules are greatly reduced or absent.
72. Rhabderemia pusilla (Carter).
Microciona pwsilla Carter [1876].
ilficrociona minutula Carter [ 1876, Description of

dlicrociona pusilla Topsent [18891.
Rhabderemia pusilla Topsent [1892 c ] .

P1.XVI].

This species is represented in the collection by a small fragment found attached
to a specimen of Spongosorites salomonensis (R.N. CXVI.), in t,he form of a shred of membrane containing the characteristic spicules of the species. Carter’s original description
leaves much to be desired and his type specimen is unfortunately not to be found in his
cabinet of microscopic preparations. Topsent, although he has re-described and figured
the spiculation, gives no measurements. It seems desirable, therefore, to give particulars
as to the spiculation of the “ Sealark” specimen. All the spicules agree very closely with
Topsent’s figure.
Megascleres:-( 1) Styli (“Rhabdostyles” of Topsent); smooth (or very nearly so),
stout, perfectly straight except at the base, which is very abruptly bent to one side in a
spiral of about half a turn; stoutest at tbe commencement of the spiral, which preserves
an almost uniform thickness to the rounded basal end; tapering gradually from the commencement of the spiral to the sharply pointed apex. Size rather variable, say about
0.2 by 0.01 1 mm., and thus agreeing well enough with Carter’s figure, though not with his
measurement.
(2) Long, slender styli or subtylostyli; straight or nearly so, perhaps very slightly
roughened; measuring about 0.1 64 by 0*0013mm.
Microscleres :-S trongly and irregularly contort sigmata; rather slender ; measuring
up to about 0.0164 mm. in greatest length in a straight line from bend to bend.
A number of large sigmata, showing serration and probably belonging t o a species of
Paresperella, also occur in the preparation, together with a number of short, stout oxea.
All these I regard as foreign bodies.
Previously known Distribution. Tropical Seas? (Carter) ; Campeachy Bank, Gulf of
Mexico (Topsent).
Register Number, Locality, dc. CXVI. A, Salomon B, 3.7.05, 60-120 fathoms.
Section MYXILLEIE.
Ectyoninze in which the megascleres are more or less sharply differentiated into two
categories-deep and dermal. The deep rnegascleres form the main skeleton and are usually
monactinal. The dermal megascleres, which need not be confined to the surface, are typically symmetrical or subsymmetrical. The typical microscleres are tridentate (or polydentate)
isochelae.
It appears to me that the group Myxilleae as accepted by Lundbeck [1905], for
example, is far too comprehensive.
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The presence of more or Jess symmetrically elided dermal megascleres alone cannot
form a sufficient justification for forming such a heterogeneous assemblage, as such spicules
may very well have arisen over and over again in the course of phylogeny. If, however,
we associate with this character the presence of tridentate (or polydentate) isochelae and
exclude from the group those genera in which either of these characters is wanting (except
of course secondarily), we are left with a compact and fairly homogeneous section of thc
Ectyoninae.
Carter [18761.
Genus PLUMOHALICHONDRIA
Main skeleton composed of plumose colunms of acanthostyles, which may form a
reticulation, with or without spongin. More or less symmetrically ended megascleres are
present, most typically in the axis of‘ the skeleton columns, sometimes also in surface
brushes or scattered. Typical microscleres tridentate isochelE.
This genus is evidently very closely related to Myxilla, differing only in the arrangement of the megascleres in plumose columns or fibres cored by the smooth symmetrical
or subsymmetrical forms.
The type species of the genus is Carter’s P.microcionides [l876], which, as Thiele
[1903 A] has shown, is almost certainly identical with Schmidt’s Desrvkacidorb neptuni.
Hallmann [1912] has suggested that the microscleres of P. microcionides may be really
c c ancorae,” while those of Lendenfeld’s genus Clathrissa are “chelae arcuatae,” and that on
this ground these two genera may be kept distinct. It appears to me that we have here an
illustration of the difficulty which is likely to result from the attempt made by some recent
authors to draw a sharp line of distinction between these two types of spicule. I have never
been able to satisfy myself as to the validity of this distinction ; i t appears to be mainly a
question of the extent t o which the lateral tooth is cut away from the shaft. I find from
examination of Mr Carter’s type slide that there are two kinds of c h e h in P. microcionides,
large and small. I n both the lateral teeth are well cut away, which would certainly seem
t o bring them within the category of “ancorm.”
P.microcionides is a deep sea form and its spiculation, as might be expected, has
peculiarities, but at present I can see no reason why a separate genus should be made for
the shallow water species.
73. Plumohalichondria clathrodes n. sp,

(Plate 4, fig. 2 ; Plate 15, fig. 3 a-d.)
There are three specimens of this sponge in the collection. The largest (R.N. CLI.),
which must be regarded as the type of the species, has been dried (Plate 4, fig. 2). It is
stipitate and flabellate, both stem and lamina being made up of a great number of anastomosing trabeculze which for the most part run longitudinally and project on the surface as
prominent ridges. The entire sponge is flattened in one plane, and the lamina has an
almost circular outline. The total height of the sponge is about 280 mm.; the maximum
breadth about 220 mm. ; the average thickness of the lamina about 15 mm. The stem is
short, thick and irregular, and has several points of attachment below. Vents and pores
not recognizable. Colour rather dark brown; texture tough and fibrous,
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A second specimen (R.N. XLII. 14) is also lamino-clathrous but riot nearly so much in
one plane, while the margins tend to run out into short branches. Colour in spirit pale
greyish yellow; texture compressible, resilient, very tough.
A third specimen (R.N. XLI) encrusts extensively the branches of a red Alcyonarian,
but is beginning t o grow out into a lamino-clathrous structure in one place.
The main skeleton is an irregular network of stout horny fibre, abundantly echinated
by acanthostyles and typically cored by the smooth, subsymmetrical megascleres. The
extent to which the coring spicules are developed, however, varies greatly, so that while
they are very numerous in some places they may be entirely absent in others in the same
specimen. The fibres may be as much as 0.26 mm. thick; they often pursue a sinuous
course and often have the plumose appearance characteristic of the genus.
There is no well-defined dermal skeleton but numerous spicules, chiefly tornota, occur
scattered in the dermal membrane.
R.N. XLII. 14 contains a considerable quantity of sand, which shows a tendency to be
arranged in more or less definite tracts.
Megascleres--(1) Tornota (Plate 14,fig. 3 a) ; smooth, slender, straight or slightly
crooked; ends typically hastate; usually ( 1 always) slightly unequal, with one R little swollen ;
one or both may be slightly mucronate; size about 0.176 by 0'004 mm.
(2) Acanthostyles (fig. 3 b ) ; straight or nearly so; fairly strongly and uniformly spined
except for the apical portion, which is smooth and drawn out t o a fine point ; size variable,
up to about 0.16 by 0'008 mm.
Microsc1eres:-Tridentate isochelae (chelze arcuata) of the usual Myxilla type (fig. 3 c ) ;
with stout, strongly curved shaft and short teeth ; about 0'025mm. in total length. Numerous
smaller and especially more slender isochelze also occur (fig. 3 d). These are of exactly
the same type as the larger ones and should perhaps be regarded merely as very feebly
developed examples.
The robust, clathrous external form and the very strong development of spoiigiii
rnay perhaps be regarded as distinguishing features of this species. Except for the
presence of the microscleres it closely resembles Clathyia inclica, a common Ceylon species
[Dendy 1889, 19051 which should probably be referred t o the genus Plumohalichondria,
rather than Clathria, as a lipochelous form.
Register LVumBers, Localities, &c. XLI., XLII. 14, Cargados Carajos, 30.8.05, 30 fathoms ;
CLI., Seychelles.
74. Plumohalichondria gardineri n. sp.
(Plate 2, fig. 9 ; Plate 15, fig. 4 a-d.)
The single specimen in the collection (Plate 2, fig. 9) has the form of a thick, erect,
sessile lamella, which appears t o have grown vertically upwards from a narrow, elongated
base, which has been discontinuously attached to the substratum. The margin of the
sponge is comparatively thin and crest-like, but well rounded OR, while the middle of the
lamella is very much thicker, owing chiefly t o a large swelling on one side, which may indicate
a tendency to proliferation. The entire lamella has a somewhat undulating character,
especially obvious along the margin. The surface is nearly smooth, but uneven and
granular. The vents are minute and inconspicuous ; a few occur in small, irregular groups
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along the margin. The inhalant pores are apparently in sieve-membranes covering over
the small subdermal cavities, which are thickly scattered over both surfaces of the lamella.
The texture is compact and solid, only slightly compressible. Colour in spirit, dull yellowish
grey. The maximum breadth of the specimen is 62 mm. ; maximum height about 42 mm. ;
maximum thickness about 24 mm.; thickness at a distance of 5 mm. from the margin
about 8 mm.
The main skeleton consists of stout, close-set, plumose columns of large and small
acanthostyles, with their bases imbedded in spongin. These columns run approximately a t
right angles to the surface, branching as they go. They are occasionally connected by
short, transverse anastomoses which are echinated, chiefly on the outer side, by acanthostyles, so that nearly all the acanthostyles point outwards. There appear to be no spicules
lying in the axes of the columns, but a considerable number of long, slender, smooth styli
and oxea are found lying parallel to the spicular columns in the intervening mesogloea.
There is a special dermal skeleton composed of radiate tufts of long, slender oxea,
projecting beyond the surface for the greater part of their length.
Spicules .--( 1) Large acanthostyles (Plate 15, fig. 4 a ) ; stout, curved near the base
'like a hockey-stick, tapering gradually t o the sharply pointed apex. Base usually slightly
tylote. Spines stout, recurved, confined to the distal portion of the spicule, where they are
abundant and extend from the apex for to 4 of the total length. Occasionally a very
few small spines occur at the base. These spicules measure about 0.29 mm. in length, with
a maximum diameter of about 0'016 mm. They are by far the most abundant and most
characteristic spicules in the sponge.
(2) Small acanthostyles (fig. 4 b ) ; similar in shape to the large ones, but usually
measuring only about 0.1 by 0'006 mm., and with the spines less rigidly confined t o the
distal portion. lntermediate forms of course occur, but they are not very numerous.
(3) Very long, slender, smooth styli (fig. 4 c ) ; slightly curved; measuring about 1.0
by 0'012 mm. Scarce.
(4) Long, slender, smooth oxea (fig. 4 d ) ; slightly curved; usually gradually and
finely pointed at one end and blunt or tornote at the other, but sometimes gradually and
finely pointed at both ends. Size about 0'45 by 0.007 mm.
There are no microscleres.
This species appears t o be a lipochelous Plumohalichondria and might therefore be
mistaken for an Echinodictyum ; the plumose skeleton, however, and the apparently
secondarily symmetrical character of the " oxea " indicste that its true affinities are with
Plumohalichondria. The same remarks apply to my Echinodictyum gorgonioides from
Okhamandal [19 16 A], which should be known as Plumohalichondria gorgonioides.
Register Numbey, Locality, &. CIII. 1, Amirante, 18.10.05, E. 25, 44-20 fathoms.

+

Genus MYXILLASchmidt [18621.
The spicules of the main skeleton are acanthostyles, some of which may be echinating.
The skeleton fibres are not. cored by the smooth, more or less symmetrical, dermal spicules
The characteristic microscleres are tridentate isochele.
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75. Mylwillu incrustans (Johnston).
Halichondria incruutffins Johnston [18421 @de
Bowerbank).
HaZichondria saburrata Johnston [1842] o d e
Bowerbank).
i1alichondria incrustans Bowerbank [1866,
18741.
Halichondria incrustans Schmidt [1866].
Dendoryx incruslans Gray [1867 F].

Desmucidon incrustans Vosniaer [ 18801.
Not Halichondria incrustans Carter [1884 F].
Dendoryx incrustans Topsent [ 1888B, El.
Dendoryx ~ n w u s t a nvar.
~ typica Topsent [1888 el.
Dendoryx incrustans var. viscosa Topsent [1888
1892 c].
Myxilla incrustans Levinsen [18931.
Dendoryx incrustans var. australis Topsent [1901].
Myxilla incrustans Topsent [19131.

E,

(For other possible synonyms vide Johnston [1842] and Topsent [1901].)
This widely distributed and very variable species is represented by a considerable
amount of material which forms a very extensive but thin crust spreading over an
agglomeration of lamellibranch shells and other objects from Praslin Reef. There is a
thin, glabrous dermal membrane, through which numerous small, rounded, subdermal
cavities can be seen, the roofs of which form pore-sieves, but there are no raised pore-areas.
Vents ? Colour in spirit pale, greyish yellow. Texture soft and compressible.
The skeleton arrangement and spiculation do not seem to differ in any important
respect from those of the typical European form except that the isochelzF: seem to be all
much smaller than that figured by Bowerbank. It will be desirable, however, to describe
the spiculation in detail,
Acanthostyles ; most abundantly spined at the base, smooth a t
Megascleres :-(I)
the apex, which is gradually and sharply pointed. Straight or very slightly curved. Size
about 0'16 by 0'008 mm. These spicules are partly arranged in a sub-isodictyal network
with plurispicular meshes, partly in long, loose, plurispicular primary lines ; but the whole
skeleton is very irregular.
(2) Straight, slender strongyla or tornota, either rounded at the ends or simply
mucronate, size about 0.16 by 0.003 mm. The characteristic dermal spicule.
Microscleres :-( 1) Tridentate isochele (isancorae), varying up to about 0'08 mm. in
length ; scarce.
(2) Slender sigmata; simple and contort; varying greatly in size, up to about
0'032 mm. from bend t o bend ; very numerous.
The unimucronate terminations of the dermal spicules would place this form in Topsent's var. typica, which appears to be the form described by Johnston and Bowerbank,
but the species is evidently a very variable one and requires careful comparative investigation of forms from different parts of the world.
Previously known Distribution. North Atlantic, European Seas (Johnston, Bowerbank, Topsent, &c,); Antarctic (var. australis, Topsent).
Register Number, Locality. XLVI., Praslin Reef.
76. M y x d l a arenaria Dendy [1905, 1916 A].
There is a single specimen of this sponge in the collection. It is remarkable in that
the sand, with which it; is densely charged, is entirely or almost entirely calcareous, so
that the entire sponge has an opaque white appearance. As the sand disappears on treatSECOND SERIES-ZOOLOGY,
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ment with acid it is easy to get clean spicule preparations ; otherwise it would not be easy
to find the echinating acanthostyles, which are very rare and were entirely overlooked at
first. The spiculation agrees very closely with that of the Ceylon type.
Previously known Distribution. Gulf of Manaar, Ceylon Seas, Okhamandal (Dendy).
Register Number, Locality, &c. XLIV. 4, Cargados Carajos, 31.8.05, B. 19, 28 fathoms.
Genus HAMIGERA
Gray [ l 8 6 7

F].

The main skeleton is composed of smooth monactinal megascleres. Typical microsoleres
tridentate isochelae.
The genus was proposed by Gray for Schmidt’s Crib?-ellahamigera, the name Cribrella
being preoccupied. Schmidt’s description of the species is not very satisfactory and leaves
one in some doubt about the character and arrangement of the symmetrically ended
(dermal) megascleres, but it is extremely unlikely that the species differed in this respect
from Myxilla. Schmidt also does not say that the megascleres are smooth, but the presumption is that he would have mentioned it had they been otherwise, and Vosmaer [18801
accepts them as such. If these views be accepted it is quite clear that Topsent’s genus
Lissodendoryx [1892 c ] must be suppressed in favour of Hamigera.
It may well be doubted whether Hamigera ought to be separated from Myxilla, for
all gradations between smooth and spined styli occur in these sponges, as Lundbeck [19051
has pointed out, but I think it will facilitate the arrangement of the species if we keep
them distinct for the present.
As to Lundbeck’s contention (Zoc. cit.) that Lissodendoryx can be distinguished from
Myxilla by the fact that its chelae are “chelae arcuate,” while those of Myxilla are
‘‘ ancorae,” I need add nothing to what I have already said on this subject.

77. Hamigera papillata
(Plate 15, fig. 5 a-c.)

11.

sp.

Sponge massive, compact, cushion-shaped, sessile, attached to a Stellettax, which i t
almost concealed. Upper surface rather thickly covered with low, rounded, flattened
papillae, up to about 1.5 mm. in diameter, irregularly scattered. These are raised poreareas ; they are frequently blocked by an accumulation of sand-grains. Vents rather small,
scattered, not prominent. The single specimen measures about 44 nim. in transverse diameter and 30 mm. in thickness. The lower surface contains much coarse sand. The texture
is soft and compressible, not very resilient. Colour in spirit greenish grey.
The main skeleton is a very irregular reticulation of very lax, ill-defined spicular fibre
and single spicules, the fibres running towards the surface. In the deeper parts of the sponge
the spicules are smooth styli, which give place to loose wisps of tylota towards the surface.
The dermal skeleton consists of tylota, scattered tangentially in the dermal membrane
between the pore-areas, but arranged in radial tufts both in and around the pore-areas
themselves, in such a manner that these areas are subdivided by the tufts into smaller
areas in which the pores lie.

* R.N. XIX. 6, a hitherto undescribed species which escaped observation when I was dealing with the other

‘‘ Sealark

”

Stellettids.
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Megascleres .--(I)
Smooth tylostyli (Plate 15, fig. 5 a ) ; moderately stout ; usually
slightly curved towards the base and with fairly wel! developed, oval heads; rather
abruptly sharp-pointed at the apex. Size about 0’35 by 0.01 mm.
(2) Slender tylota (fig. 5 b ) ; straight or nearly s o ; with fully developed oval
heads ; entirely smooth ; size about 0.3 by 0’005 mm.
M~croscleres:-Tridentate isochelae (chelae arcuatae) (fig. 5 c), with stout, strongly
curved shaft. Length about 0’028 mm.
This species would undoubtedly fall into Topsent’s genus Lissodendoryx, both as
originally defined by that author and as understood by Lundbeck [1905] ; that is to say,
it possesses perfectly smooth styli and chela? arcuatae.” . It is distinguished from some
species of that genus by the presence of raised pore-areas and the absence of sigmata, but
in both these characters it agrees with Schmidt’s Cribrella harnigera, the type of the
genus Hamigera.
Register Number, Locality, &c. XIX. 1, Providence, 4.10.05, D. 4, 50-78 fathoms.
I‘

Genus FORCEPIA
Carter [18741.
Myxilleae in which the typical megascleres are smooth styli and tylota. Microscleres
tridentate isochelae and forcipes, to which sigmata may be added.
The presence of the essentially dermal tylota and the tridentate isochelae suggests that
this genus should be placed near Myxilla. It is evidently very closely related to Topsent’s
Leptolabis [1904 A], which still retains acanthostyles, and i t is extremely interesting to
notice that Lundbeck [1905, p. 2081 has actually found acanthostyles in the embryo of
Forcepia thielei, though there appear to be none in the adult, which seems to indicate
quite clearly the Ectyonine origin of the genus.
78.

Forcepia stephensi

11.

sp.

(Plate 15, fig. 6 a-e.)
The sponge forms a very thin crust growing amongst other organisms on the surface
of a fistula of Phleodictyon, Its boundaries are indistinguishable by the naked eye but
apparently it extends over a considerable area. The colour in spirit is light yellowish grey.
The skeleton consists of loose fibres and wisps of megascleres, some running towards
the surface, where they spread out into ill-defined surface brushes, and some parallel with
it, the whole very lax and irregular, with numerous spicules scattered between the wisps
and fibres.
MegascZeres;-( 1) Tylostyli (Plate 15, fig. 6 a ) ; straight, very slender, usually
bluntly pointed at the apex and with feebly developed oval heads ; with much eroded
axial canals ; size about 0.2 by 0.002 mm. These spicules appear to be almost vestigial ;
they occur scattered and in loose fibres or wisps.
(2) Tylota (fig. 6 b ) ; equal-ended, with long and rather slender shaft and well-developed heads broadly rounded at the ends; entirely smooth; size about 0’28 by 0.004 mm.
These spicules are more numerous and better developed tha.n the tylostyles ; they occur
chiefly in loose fibres or wisps, also scattered in the dermal membrane and elsewhere,
12-2
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MicroscZeres:-( 1) Tridentate isochelzlt, (chele arcuatae) (fig. 6 c ) of peculiar form.
The whole spicule is very short ; the shaft is very broad and strongly curved, expanding
at the two ends, which are semicircular in outline and bear each three very short teeth.
Total length about 0'015 mm.; breadth a t the two ends 0.01 mm.; breadth of shaft in
middle 0.007 mm. These spicules closely resemble those of Forcepia crassanchorata as
figured by Carter but the teeth seem to be rather shorter and the shaft perhaps rather broader.
(2) Sigmata (fig. 6 d ) ; small, slender, perhaps always more or less contort but sometimes only very slightly so ; of quite ordinary form ; measuring about 0'014 mm. from bend
to bend.
(3) Forcipes (fig. 6 e ) ; very slender, hairpin-like, with the two arms closely approximated towards the point of junction and more widely divergent towards the extremities ;
very slightly roughened, ends sharply pointed; length of the arms about 0'057 mm.
These spicules are extremely abundant but the two arms are usually broken apart at the
very sharp bend so that they look like simple trichites or raphides. I have already
[1896] recorded a similar phenomenon in the case of the forcipes of my Forcepia carter4
from near Port Phillip Heads.
This species is evidently very nearly related to Carter's Forcepia crassanchorutu
[1885] from southern Australia. The latter, however, is a large, massive sponge and there
are probably well-marked differences in spiculation. Thus it is extremely doubtful whether
Forcepia crctssanchorata contains sigmata, while it is almost certain that it possesses a
second form of isochela.
I have much pleasure in naming this species after the well-known Dublin spongologist
Miss Jane Stephens, in recognition of her excellent work.
Register Numbcr, Locality, &c. LXXXII. A, Cargados Carajos, 3.8.05, B. 19, 28 fathoms.
79. Forcepia (?)sp.

In a boiled out spicule-preparation of Cinachyra providentice n.sp. occur two very fine
forceps-spicules closely resembling those of Forcepia fabricans and F. topsentii as figured
by Lundbeck [1905]. The arms are stout, covered with recurved spines, and terminate in
well-developed hemispherical discs. The bend of the spicule is well rounded and the arms
do not diverge very widely. The larger of the two spicules measures 0'06 nim. in length
of arm and 0'008 mm. in thickness at the bend; the diameter of the terminal discs, which
appear to have slightly toothed margins, is about 0-009 mm.
Register Number, Locality, &c. XXI. 1A, Providence, 3.10.05, D. 1, 39 fathoms.
Section CRELLEIF.
Ectyonine which are characterized chiefly by a more or less dense skeleton of tangentially placed acanthostyles or acanthoxea. Smooth, symmetrically or asymmetrically
ended megascleres are commonly present in the choanosome. Tridentate isochelae may be
present.
I include in this section the genera Pytheas Topsent [1890], Yvesia Topsent [1890],
Crella Gray [1867 F], Crellina Hentschel [1914] and Pseudoclathria Dendy [1897], which
seem to form a fairly natural group closely related to the Myxilleze. Most of them are
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lipochelous but tridentate isochelae are present in Pytheas and Yvesia. The invasion of the
dermal membrane by acanthostyli and acanthoxea, apparently derived from echinating
acanthostyles, is very remarkable. Typical echinating acanthostyles remain in Pytheas
and Crellina, and in some species (of Yvesia a t any rate) the transition from acanthostyli
to acanthoxea is clearly seen. I cannot, therefore, agree with Topsent [1892 c] and Lundbeck [19101 in placing such genera amongst the Esperellintx? (Mycalinae).
The smooth inegascleres of typical Crelleae, which may be either symmetrically or
asymmetrically ended, seem t o be homologous in some cases with the dermal spicules of
the MyxilleE, though they are now found chiefly in the interior of the sponge.
The occurrence of circular raised pore-areas in some species of Crelleae also suggests
affinity with the Myxilleae, in which such structures frequently occur.
Genus YVESIATopsent [1890].
With a well-developed dermal skeleton composed of tangentially placed acanthostyli
or acanthoxea. The characteristic choanosomal spicule is a smooth, slender, stylote or
oxeote form. Tridentate isochelae are present.
This genus was established by Topsent with Bowerbank's Halichondria aZbuZa [1866,
18741 as the type species. I n that species the dermal spicules are acanthostyli, but, according t o Bowerbank's figure, they already show, in the symmetrical curvature of the spicule
and the narrowing of the base, signs of passing into acanthoxea. They are probably derived
from the echinating spicules of more typical EctyoninB. I n other species, such as that
about to be described, the acanthostyli are completely, or almost completely, replaced by
acanthoxea, the symmetrical form having probably arisen as a result of the new position
of the spicule in the dermal membrane, as in the case of the smooth megascleres which seem
t o have been the original dermal spicules.
The Ectyonine affinities of the genus are further indicated by the isochela, which
closely resemble those of Myxilla.
80. Yvesia spindata (Hentschel).

(Plate 3, fig. 8.)
Grayella spindata Hentschel [1911 A].

This very remarkable species was recently described by Hentschel from S.W. Australia,
There can, I think, be no doubt about the identification, but the " Sealark" specimens are
evidently much finer than those examined by Hentscliel and merit a fresh description.
The external form (Plate 3, fig. 8) ranges from digitate t o flabellate, with or without long
digitiform processes. The largest specimen (R.N. XLII. 1) has the form of a vertical lamella,
giving off irregular digitiform processes, mostly from the margin. It measures about 165 mm.
in greatest breadth and 130 mm. in greatest height, with an average thickness of 6 or 7 mm.
It has been attached to the substratum a t several points along the lower margin by slightly
expanded bases. The lamella, is fenestrate in several places, owing apparently to the incomplete fusion of ascending branches. The next largest specimen (R.N. XLIII. 1 A ; fig. 8)
is of about the same height but much narrower. It forms an almost continuous lamella,
with an indented upper margin but no digitiform processes, arid with one conspicuous oval
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fenestra. Its width diminishes gradually below to a narrow base of attachment. A third
specimen (R.N. XLIII. 1 B) is very irregular, partly encrusting and partly digitate; sparingly
branched. A fourth (R.N. XXXVII.) is apparently very young and encrusts the sten; of
an alga. All the specimens have a dull red colour in spirit' (Hentschel observes that
his specimens were either orange-red or grey-violet in alcohol). The texture is fibrous,
tough, compressible and resilient. The surface is glabrous.
The extremely characteristic circular and usually slightly raised pore-areas are irregularly scattered on both surfaces of the lamellar specimens; in R.N. XLIII. 1 A they are
extremely numerous, but they vary much in number and conspicuouaness in different parts
of the same specimen. They also vary a good deal in size, being commonly about 2 mm. in
diameter. Though typically closed in by the delicate, sieve-like pore-membrane, they often
show a single wide opening, evidently due to rupture and contraction of the membrane.
This fact has led Hentschel into an obvious error, for he has interpreted these relatively
large apertures as probably vents.
The vents are really marginal and situated each on a small conical papilla (Plate 3,.
fig. 8). An extensive system of subdermal exhalant canals can be seen through the thin
dermal membrane] ramifying and anastomosing between the pore-areas and then converging
towards the vents.
The main skeleton consists, in the first place, of a very wide-meshed, irregular network
of very stout spicular fibre. The fibres are not very well defined and consist of dense wisps
of smooth and spined oxea intermingled. They contain no conspicuous spongin. Between
these fibres there is a close, sub-isodictyal reticulation of acanthoxea, single or in bundles.
The dermal skeleton consists, in general, of a dense interlacement of acanthoxea, lying
tangentially in the thin dermal membrane. Around the pore-areas, however, and again
around the verlts, this gives place t o a fringe of smooth, radially arranged tornotoxea.
The actual sieve-membrane of the pore-areas is almost completely free from spicules, with
the exception of isochelae.
Spicules :-( I ) Tornotoxea; usually straight ; long, slender, smooth, sharply but subhastately pointed at each end, with no marked asymmetry; size about 0.34 by 0*005mm.
(2) Acanthoxea ; slightly curved, gradually sharp-pointed a t each end; fairly thickly
and uniformly covered with short, sharp spines; size about 0'13 by 0'0045 rnm. Usually
these spicules are quite symmetrically ended, I have only once or twice seen one rounded
off at one end so as to become stylote.
(3) Tridentate isochelae (chelze arcuate) ; characteristic of the pore-sieves ; varying
much in numbers and in size. I have found them largest and most numerous in the
smallest specimen (R.N. XXXVII.), where they measure about 0'025 mm. in length. I n the
larger specimens they are a good deal smaller.
It thus appears that the spiculation is identical in every respect with that of Hentschel's
specimens, and as he has given good figures of the spicules, it is not necessary for me to do so.
Previously known Distribution. Sharks Bay, 5.W. Australia (Hentschel).
Register Numbers, Locality, &c. XXXVIL.,Cargados Carajos, 31.8.05, B. 19, 28 fathoms;
XLII. 1, Cargados Carajos, 30.8.05, B. 9,30 fathoms; XLIII. 1 A, B, Cargados Carajos, 30.8.05,
B. 13, 30 fathoms.
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Genus CRELLA
Gray [1867 F] .
With a well-developed dermal skeleton composed of tangentially disposed acanthoxea
(or acanthostyli?). The characteristic choanosomal megascleres are smooth monactinal
spicules (styli or subtylostyli) passing into more or less symmetrical forms. No microscleres.
.
This is a very curious genus, of, at first sight, somewhat doubtful affinities. The
sponges comprised therein, devoid of microscleres and with their characteristic acanthoxea,
might almost be placed in the genus Higginsia, but at the same time they agree so closely
with certain species of Yvesia, such as Y. (Grayella)gelida (Lundbeck) [1910] and Y. spinulata Hentschel (vide p. 93), in which trideritate isochelze are present, that one can only
conclude that the absence of these spicules in Crella is secondary.
Lundbeck [19 101 accepts Carter's genus Grayella in preference to Crella, but, as Vosmaer indicated long ago in Bronn's Klassen und Ordnuugen des Thierreichs, Grayella
must be regarded as a synonym.
81, C d a cyathophora (Carter) var. acuatrx nov.

(Plate 15, fig. 7 a-b.)
Grayella cyathophora Carter [1869, 1870, 1881 G].
Grayelkc cyathophora Keller [18891.
Yveeia cyathophora Topsent [ 1892 01.

Grayella cynthophora Lundbeck [1910].
Grayella cyathophora Topsent [19131.

There are in the collection two small specimens of this curious sponge, both coming
from Egmont. They agree very closely in most respects with Carter's original description
of the Red Sea type, differing chiefly in the fact that the styli, or subtylostyli, are gradually
and sharply pointed, instead of being bluntly pointed, and also show a slight but frequent
tendency t o become polytylote.
The larger of t h e two specimens (R.N. CXII. 3) is irregularly lobular, and has attached
to its surfme a few calcareous foreign bodies; it measures only about 25 mm. in rnaximum
diameter. The surface is deeply and irregularly wrinkled, but this wrinkling is probably
due to contraction throwing the dermal membrane into folds. There are two distinct,
raised pore-areas, similar to those of the type, and two or three small, conical elevations
which may bear vents. The second specimen is very similar, but smdler and more fragmentary; it bears no distinct vents or pore-areas.. I n both the texture is compressible,
resilient and soft, and the colour (in spirit) pale yellowish grey.
The main skeleton consists partly of loose multispicular wisps or fibres, running
towards the surface and breaking up as they approach it, and partly.of very numerous
spicules irregularly scattered in the ground-substance between. The styli or subtylostyli
appear to predominate in the fibres and the spined oxea in the intervals between them, ,
The dermal skeleton is a thin but dense feltwork of spined oxea arranged tangentially.
The spicules are of only t w o kinds: (1) Styli, or subtylostyli (Plate 15, fig. 7 a ) with
slightly developed, ovoid heads; long, straight or nearly so, slender; gradually and sharply
pointed at the apex; size about 0'3 by 0.005 mm. ; (2) Acanthoxea (fig. 7 b), slightly curved,
fuaiform, gradually and sharply pointed at each end, uniformly beset with short, sharp
spines; size about 0.12 by 0.005 rum. (exclusive of the spines).

96

PERCY SLADEN TRUEIT EXPEDITION

The polytylote character of the styli, though very faintly developed, is especially
interesting, because it occurs also in two other related species, viz. Crella (Yvesia)carnosa
Topsent [1904 A] and Yvesia (Grayella)gelida Lundbeck [1910], but in both these cases
the spicule is diactinal (tornote).
Crella cyathophora was originally described by Carter from material in which the
remarkable wart-like, raised pore-areas were much better developed. Since then it has
been recorded only by the same writer from the Cape of Good Hope (Port Elizabeth).
There are in Mr Carter's cabinet several preparations of the species, some of which evidently
come from the type, while one (a dry fragment measuring about an inch square, stuck on
a glass slip) must, I think, be from the Cape specimen. The latter differs froin the type
in its much stouter and more distinctly hastate styli, and may, I think, be regarded as
varietally distinct. It is interesting to observe that the styli in this variety occasionally became tornote. Neither in the type nor in the Cape variety have I observed
any indication of' a, polytylote character in the styli. The species is probably very
closely related to Schmidt's Cribrella elqans [1862] from the Adriatic, the type of the
genus.
Previously known Distribution of the Species. Gulf of Suez and Cape of Good Hope
(Carter).
Register Numbers, Localities. CXII. 3, Egtnont Lagoon; cxm. 11, Egniont Reef.
Section IOTROCHOTEX.
Ectyoninae in which the typical microsclere is a birotulate isochela (so-called amphidisc).
More or less symmetrically ended dermal megascleres are usually present. The sponge is
without fistular processes.
I propose t o associate with Iotrochota in this section the genera Hymetrochota
Topsent [1904 A] and Microtylotella Dendy [18961. The former includes thinly encrusting
sponges which still retain their acanthostyles and may possibly indicate the origin of the
typical genus Iotrochota. The latter is a sand sponge with reduced spiculation, in which
t h e microtylota are supposed to represent birotulate isochelm Lundbeck has suggested
that my genus Amphiastrella [18961 should be associated with Iotrochota, if not actually
synonymous, but, for the present a t any rate, I prefer to leave it amongst the Cdosphaeerem.
It must be remembered in this connection that the hirotulate isochela (amphidisc) has
certainly arisen independently in more than one genus (it is present, for example, in
Axoniderma Ridley and Dendy [1887]) and it seems more likely that it has arisen independently in Arnphiastrella than that this genus is very nearly related to Iotrochota.
Genus IOTROCHOTA
Ridley [1884 c] .
Sponge usually of dark purple or brown colour, Skeleton reticulate. Megascleres
styli (sometimes oxeote),' to which more or less symmetrically ended forms may he added,
especially towards the surface. No echinating spicules. Microscleres birotulate isochelae.
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82. Iotrochota purpurea (Bowerbank).
Halichondria purpurea Bowerbank [18751.
Iotrochota purpurea Ridley [1884 c].
lotrochota pzcrpurea Topsent [I897 A].

Iotrochota p r p u r e a Dendy [ 19051.
Iootrochola purpurea Hentschel [1912].

There are several excellent specimens of this species in the collection. They agree very
closely, even down to their brown colour in spirit, with the Ceylon specimens collected by
Professor Herdman, but I have not seen any of the “pipette” spicules which soinetimes
occur in the dermal brushes o f the latter. R.N. CXXIX. 3 shows very clearly a character
which also occurs in the Ceylon material, though I do not think it has previously beeu
recorded in this species, viz. a minute reticulation of the dermal membrane due to the
presence of bands of fibrillar tissue dividing it up into small rounded pore-areas, each of
which, however, seems usually to contain only a single pore.
Previously known Distribution. Straits of Malacca (Bowerbank) ; Aru Islands (Hentschel) ; Amboina (Topsent) ; Torres Straits, Albany Island, Port Molle (Ridley) ; Amirante
Group (Ridley) ; Ceylon Seas (Dendy).
Register Numbers, Locditzes, dc. CHI. 2, Amirante, 18.10.05, E. 25, 44-20 fathoms;
CXXIX. 3, Seychelles, 20.10.05, F. 2, 31 fathoms.
83. Iotrochota bacidifera Ridley [I 884 c].
(For Literature and Synonymy vide Dendy [ 19 16 A].)
This widely distributed species is represented in the collection by three small specimens;
LXXIII. 1 is thinly encrusting, spreading over a mass of‘ calcareous d6bris, the other two
are more massive.
Previously known Distribution. North Australia and Mascarene Islands (Hidley) ;
Gulf of Manaar, Ceylon Seas, Okhamandal (Dendy) ; Seychelles, Amboina (Topsent) ; Coast
of Cochin China (Lindgren), Celebes, Ternate (Thiele) ; Christmas Island (Kirkpatrick) ;
S.W. Australia, Aru Islands (Hentschel).
Register Numbers, Localities, dc. XX. 4,Providence, 4.10.05, D. 3, 29 fathoms ; LXXI.
6, LXXIII. 1, Amirante, E. 21 and E. 14, 30 and 36 fathoms.
Section AGARNEB:.
Ectyonine with echinating grapnel spicules (cladotylota) and typically with tylota.
Characteristic microscleres palmate isochelae and toxa.
The genus Acarnus is at present the sole representative of this section, but it seems
probable that my Acarnus tenuis [1896] may represent a distinct lipochelous generic type.
.The genus is excluded from the Myxilleze by the form of‘ the isochelae and from the
Clathriez by the presence of symmetrically ended, dermal megascleres. The highly
characteristic grapnel spicule is, of course, merely a slightly modified echinating acanthotylostyle.
Genus Acarnus Gray [1867 F].
The main skeleton spicules are smooth styli and echinating grapnel spicules (cladotyIota). The typical dermal spicules are tylota and the typical microscleres palmate isochelae
and toxa.
SECOND SERIES-ZOOLOGY,

VOL. XVIII.
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84. Acarnus topsenti n. sp.

(Plate 4, fig. 3 a, b ; Plate

15,fig. 8 a-e.)

The external form of the sponge ranges from simply digitate (R.N. XLII. 12) t o compressed, flabellate, giving off longer or shorter digitiform processes (Plate 4, fig. 3 a, b).
One of the two largest specimens measures about 85 mm. in height by the same in maximum breadth, and consists of five more or less compressed, digitiform processes branching
off from one another in the same plane. The average thickness of the processes and of
the lamellar portions formed by their union is about 5 mm. The surface is minutely and
closely conulose and, where it has been abraded, the conuli appear fused in a meandriniform
pattern, A thin, translucent dermal membrane is visible between the conuli in uninjured
places. The vents are rather small and mostly on the margins of the branches. One
specimen (XLII. 7) shows stellately arranged grooves on one of the flat surfaces and similar
grooves running t o the margins. These probably indicate siibdermal exhalant canals
surrounding vents. The texture is compressible, resilient, fibrous, fairly tough. The colour,
in spirit, ranges from dull grey to distinctly reddish or purplish, bat there is a possibility
of staining by other specimens in the same jar in the latter cases.
The main skeleton consists, in the first place, of fairly stout longitudinal main fibres,
curving outwards to the surface, where they terminate in tufts of spicules in the surface
conuli. These fibres branch freely, at acute angles, on their way to the surface, and the
branches may anastomose with one another. They are composed of spongin, very
irregularly cored by styli, tylota and grapnel spicules, and echinated by grapnel spicules.
The styli are frequently, and especially towards the surface, arranged in a plumose fashion,
with their bases embedded in the axis of the fibre and their apices projecting very
obliquely. .The echinating grapnel spicules usually project more or less a t right angles
from the surface of the fibre. The primary fibres are also connected, crosswise, by short
secondary fibres composed entirely, or almost entirely, of spongin. The diameter of the
primary fibres is about 0'08 mm., of the secondaries about 0.025 mm., but they are, of
course, variable. The secondary fibres may branch and anastornose, forming a network
between the primaries. There is no special dermal skeleton. A few megascleres, mostly
tylota, also occur scattered between the fibres.
Qicules .--( 1) Styli or subtylostyli (Plate 15,fig. 8 a ) ; tapering gradually from base
t o sharply pointed apex ; straight or slightly curved ; sometimes very minutely and
sparingly spined at the base, but usually smoot,h, size about 0'24 by 0'0082 mm. Very
slender forms of this spicule occur which are probably young.
(2) Grapnel spicules (clado-ncanthostyli) (fig. 8 b ) ; straight, tapering gradually from
base to apex. Apex provided with usually four (sometimes more) strongly recurved, sharp
hooks; shaft, except for a short distance behind the apex, covered with short, sharp,
mostly recurved, thorn-like spines ; base not itself enlarged but with four or five larger
spines curved towards the apex ; size about 0.1 by 0'0041 mm. (exclusive of spines).
(3) Tylota (fig. 8 c ) ; long, straight,, slender ; with fairly well-developed oval heads
which are sometimes very minutely spined; size about 0'225 by 0*002 mm. (in t h e
middle).
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(4) Isochelae (fig. 8 d ) ; palmate, “ navicular,” very minute, about 0.012 mm. long ;
may be very abundant.
(5) Toxa (fig. 8 e ) ; smdoth, strongly arcuate, sharply pointed at each end; very
variable in size, commonly about 0.16 by 0.003 mm., often much smaller.
A very large amount of foreign matter occurs in the mesoglaa between the fibres and
in some of the fibres themselves, while in other parts the fibres are quite free from it.
This species is evidently closely related t o Topsent’s Acarnus tort& [1892 D, 1897 A,
1 9 0 4 ~ 1but differs chiefly in the flabello-digitate external form and the strongly
developed horny fibre. The latter character is also exhibited by a very poor, apparently
encrusting specimen from Okhamandal which I [1916 A] identified with A. to?dilis. The
spiculation of the Okhamandal specimen, however, agrees more closely with that of A .
tortilis than with that of A. topsenti, and the identification may perhaps stand. I n
A . topsenti the megascleres are decidedly shorter than in A. tortilis (the styli very much
so) and the grapnel spicule is somewhat different, as will be seen by comparison with
Topsent’s figures, I lay most stress, however, for the purpose of distinguishing tlie species,
upon the characteristic external form, for, so far as I am aware, A. tortilis is always
simply encrusting.
. Register Numbers, Localities, &c.
xxx. 2, XLV. 3, Cargados Carajos, 29.8.05, B. 8,
30 fathoms ; XLII. 7, 12, Cargados Carajos, 30.8.05, B. 9, 30 fathoms.

Section TEDA N I E B.
Lipochelous Ectyonina? without echinating spicules. With wejl differentiated, symmetrically or subsymmetrically ended dermal megascleres. Microscleres raphides.
1 think there can be little doubt that these are reduced ectyonine sponges. The
presence of the characteristic dermal megascleres has led to their inclusion amongst the
Myxilleae by Lundbeck [1910] but I think they deserve to rank as a separate section,
of which the characteristic raphides form the chief distinguishing feature of a positive
nature.
Genus TEDANIAGray [1867 F].
With smooth styli for the megascleres of the main skeleton and variously ended but
more or less symmetrical megascleres representing the dermal skeleton. The only microscleres are long raphides.
This genus appears t o be connected with the Myxilleae by Topsent’s genus Acheliderma
[1892 D], which seems to differ from Tedania only in the presence of echinating acanthotylostyles and toxa.
Topsent [19 121 has proposed the term “ onychetae (onyclhtes) ” for the characteristic
Tedania raphis, but this appears t o me to be hardly necessary.
85. Tedania digitata (Schmidt) [1862].

(For Literature and Synonymy vide Ridley [1884 C] and Ridley and Dendy [1887].)
This widely distributed species has already been recorded from the Indian Ocean by
more than one writer. It is represented in the present collection by five specimens, or
pieces, of which R.N. XCKV. is an unusually fine example of the species, with a remarkable
13-2
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external form. It is, as a whole, massive, sessile, with a broad base, and appears as if
made up of a large number of more or less completely fused, contorted trabeculze, which
appear on the surface as a number of meandering ridges, with more or less deep sulcze
between them. The whole colony has grown up around a large cloaca1 cavity, with an
enormous vent a t the top about 22 by 6 mrn. in diameter, with an incomplete membranous
margin, like a narrow diaphragm. The entire specimen measures about 65 mm. in height
by 70 mm. in breadth at the base, The texture in spirit is soft and compressible; the
colour dull yellowish grey.
The spiculation appears to be perfectly typical, as described by Ridley. The minute
roughening of the ends of the tylota is very feebly developed, but quite recognizable.
The slender raphides are hardly, if a t all, roughened, and have no bulbous dilatation. The
styli are slightly bent, rather abruptly and fairly sharply pointed. The approximate
measurements are as follows :-Styli, 0.2 by 0'006 mm. ; tylota, 0'2 by 0'004 mm. (in the
middle) ; raphides, 0.14 by 0'001 mm.
The other specimens call for no special comment, they all appear as if made up of
anastomosing trabeculze.
Pyeviously known Distribution. Almost cosmopolitan.
Register Nwrnbers, Localities, $c. xxx. 1, XLV. 2, Cargados Carajos, 29.8.05, B. 8,
30 fathoms; LXXV. I , Amirante, 11.10.05, E. 11, 25-30 fathoms; XCIV., Amirante,
11.10.05, E. 13, 20-25 fathoms.
86. Tedania ,reticulata Thiele [ 1903 B].

I identify with this species two specimens which occur as thin crusts of a yellowish
grey colour upon. lamellibranch shells. One of thetn (cxx. 4) shows quite distinctly the
minutely reticulate dermal membrane described by Thiele, pierced by the close-set inhalant
pores. The spiculation agrees very closely with that of the type, except that the styli
are decidedly more slender, measuring about 0'25 by 0.006 mm., as against 0'27 by
0.009 mm. The most characteristic feature of the species appears to be the presence of
unusually stout, distinctly roughened, unequal-ended raphides. The knobs of the tylota
are well developed and more or less distinctly spined terminally.
Previously known Distribution. Ternate (Thiele).
Register Numbers, Localities, &c. XLTV.5, Cargados Carajos, 31.8.05,B. 19,28 fathoms;
cxx. 4, Salomon, 10-14 fathoms.
Genus TEDANIONE
Wilson [18941.
The styli are completely suppressed, the megascleres being exclusively tylota (or
strongyla). The microscleres are raphides, which may sometimes be so stout as to resemble
slender oxea and be classed as megascleres.
This genus was proposed by Wilson for a, sponge (Tedanionefoetida) which he found
growing on the roots of.the mangrove, in the Bahama Islands, and of which he gives
a detailed anatomical account, accompanied by observation9 on the development. So far
as I an1 aware this is the only species of the genus hitherto described.
In his generic diagnosis Wilson states that the spicules are "most.ly oxeas, with
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microscleres of same pattern, and a very few tylotes.” In his description of the type
species he speaks of ‘‘ stout skeletogenous oxeas
mm. long and often slightly bent ” ;
unfortunately he does not mention the diameter of these spicules, but his fig. 100 shows
that they are really very slender spicules and I have no doubt that they are homologous
with the “microscleres of same pattern” (raphides). This view is supported by his fig. 101,
showing a “ modified oxea ” with niucronate apex, a condition which is frequently found
(but with more elongated and sharper mucro) in the Indian Ocean species about to be
described.
Hallmann [19141 has recently proposed the genus Hemitedania for Carter’s Amoyphina anonyma, in which the only inegascleres are apparently genuine oxea, while the
microscleres are raphides with a bulb-like dilatation near one end. This peculiar type of
raphis is found in some species of Tedania and also occurs in the Indian Ocean species of
Tedanione, a fact which strongly supports the view that all three genera, in spite of the
differences as regards their megascleres, are closely related.
87. Tedanione zoilsoni n. sp.

(Plate 16, fig. I a-b’.)
The single specimen forms a rather thin but extensive crust growiiig over another
sponge (an undetermined Axinellid). The sudace is smooth but rather uneven, and under
a pocket-lens exhibits a very minutely reticulate appearance. The inhalant pores are
scattered in a thin dermal membrane, which is not easily separable and only appears
distinctly where it passes over the small, scattered, rounded subdermal cavities. The
vents are small, few and scattered (only two recognized), without prominent margins.
The texture in spirit is rather soft and compressible, but fairly compact ; in places a good
deal of calcareous sand is imbedded in the tissues. The colour now is dull greyish yellow.
The main skeleton consists of more or less dense wisps of tylota (or strongyla), with
intermingled raphides, running irregularly towards the surface, with a multitude of loose
spicules scattered between. There is no properly defined dermal skeleton but the dermal
membrane contains numerous scattered tylota (or strongyla) and raphides, lying tangentially.
MegascZe?-es.--Strongyla, or tylota with very feebly developed heads (Plate 16, fig. 1 a ) ;
straight or nearly so, and rather slender ; quite smooth all over. The proportions of these
spicules, which are very abundant, vary somewhat, but they usually measure about 0.29
by 0’0041 mm.
Microscleres :-Raphides (figs. 1 b, 1 b’) ; nearly straight or slightly bent, very finely
pointed at each end, divided into t w o very unequal portions by a slight bulbous enlargement, the shorter portion measuring about & to of the longer, the apex of the shorter
piece often with a very slender, elongated mucro. These spicules appear t o be quite
smooth. They occur scattered abundantly throughout the sponge and are of t w o principal
sizes, the larger measuring about 0 - 1 8 by 0*002mm. and the smaller about 0.05 by
0*0008mm. The bulbous dilatation occurs in the smaller as well as in the larger individuals
and appears to be a very constant feature.
This species is probably fairly closely related to Wilson’s Tedanione foetida from the
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Bahamas [18941 but differs in several important particulars. The ‘‘ skeletogenous oxeas ”
of Wilson’s species, which I interpret as homologous with the larger raphides of T.wilsoni,
are much longer than in the latter (0’35 mm.) but a t the same time evidently very slender,
and none of the raphides appear to have bulbous dilatations. The tylota, again, are very
rare, while in our species they are very abundant.
Registel. Number, Locality, dc. XX. 6, Providence, 4.20.05, D. 3, 29 fathoms.
Section C~LOSPHBREB.
Ectyoninae with a strongly differentiated ectosome containing tangentially disposed
megmcleres and forming a more or less easily separable rind enclosing the often pulpy
choanosome. The ectosome is produced into hollow, cylindrical fistula Typical megascleres
tylota, which may be replaced by some other more or less symmetrically ended form and
supplemented by monactinal forms. Echinating spicules usually absent or vestigial. Microscleres typically including chelae, which may, however, be suppressed.
For reasons already given (p. 45) I have decided to keep this group of sponges
distinct from the Phlmodictyinm and to regard the resemblance between the two as due to
convergence. I derive the name of the section from Wyville Thornson’s genus Ccelosphaera
L18731. This important genus was proposed for the reception of a remarkable sponge
(Cczlosphcera tub;fex) collected by the “ Porcupine ” expedition. A brief description,
together with an admirable figure of the external form, was published in that well-known
work The Depths of the SeaX.
In 1874 Carter described his “ Histoderma appendiculatum, n. gen. et sp.,” actually
from the ‘‘ Porcupine ” material. Why he ignored Wyville Thornson’s earlier description
and name is t o me a complete mystery, for there can be no doubt that he was acquainted
with them. He refers t o Wyville Thomson’s Depths of the Sea in his own paper, and a
type slide of “ Histoderma appendiculatum ” in his cabinet bears the alternative name
“ Ccelosphcera tubifem [sic] Wy. Thomson,” with a reference t o Thornson’s description.
Indeed, in the last of his papers on the “ Porcupine’’ sponges, published some two years
later [December 1876, p. 4721, he actually gives, though with a quite unnecessary query,
Ccelosphma tubifex Wy. Th. as a synonym of Histoderma appendiculatum.
Almost more remarkable is the fact that no one has ever since, so far as I know,
noticed this very obvious synonymy. Carter’s name has been very generally, if not universally accepted, but I think there cannot be the least doubt that the laws of nomenclature require that we should revert t o Cmlosphcera for the name of the genus and tubifex
for that of the type species. According t o Carter a large style (“ acuate ”) forms part of
the spiculation of this species, but an examination of his preparations has driven me to
the conclusion that if such a spicule occurs at all its presence is abnormal.
An interesting discussion of the genera which may be assigned to this section is given
by Lundbeck [1910, pp. 25, gtc.], who seems, however, t o have been quite ignorant of Wyville
Thomson’s Ccelosphaera. Without adopting a special group for their reception he associates
together and accepts the genera Histoderma, Histodermella, Inflatella and Cornulum,
placing them all amongst the Myxilleae. He regards Sideroderma as a synonym of Histo-

* My information ie derived from the 2nd edition, published in 1874.
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derma and Amphiastrella as a possible synonym of Iotrochota. I cannot follow him in all
his conclusions, but I consider that he has done good service in pointing out the probable
ectyonine origin of the group. He regards the dermal megascleres as being only secondarily “ diactinal ” and states that they have a monactinal origin, like the dermal spicules
in “ other Myxilles.” He suggests that Histoderma may be derived from some ancestral
form such as Hymedesmia, by loss of the acanthostyles, &c. The spiny spicules of Histodermella and the microrhabds of Corriulella probably represent the lost acanthostyles.
The most striking evidence in favour of this view is afforded by a species since described
by Hentschel [19 121 under the name Cornulum dubium, which is thinly encrusting, with
tubular processes and with fully developed acanthostyles, and thus seems to be strictly
intermediate between Hymedesmia and Ccdosphczra.
It should be pointed out, perhaps, that Lundbeck’s views as to the monactinal origin
of the ‘ I diactinal ’’ megascleres in the Cadosphsreae are not supported by the observations
of Hallmann [1914] and myself (see under Siderodermella ramosa) on the spiculation of
the embryos in “ Histoderma ” and Siderodermella, but I do not think that these observations are by any means fatal tg such conclusions.
I n this section of the Ectyoninae we find considerable diversity in the form of the
isochelae, which may be either palmate, tridentate or birotulate. I n this case the very
peculiar and characteristic structure of the sponge appears to me to outweigh the form of
the chelae in toxonomic value, but the case of the Phlceodictyins indicates the possibility
that the group may still be polyphyletic.
Genus C‘ORNULELLA n. gen.
Sponge encrusting or burrowing, with fistular out’growths. Megascleres tylota.
Microscleres palmate isochelae and microrhabds, to which others may be added.
I a t first assigned the type species of this genus to Lundbeck’s genus Histodermella,
but, apart from its palmate isochels, i t differs from that genus in the possession of
microrhabds. It seems quite possible, however, that these spicules really represent vestiges
of the acanthoxea or acanthostrongyla which occur in Histodermella and which Lundbeck
regards as megascleres. It must be remembered that the distinction between megsscleres
and microscleres is in maily cases purely arbitrary. The presence of the microrhabds, and
perhaps also the habit of the sponge, serve to difierentiate the genus from Cornulum.

Cornulella lundbecki n. sp.
(Plate 16,fig. 2 a-d.)
The sponge forms a thin crust occupying irregular depressions on the surface of a mass
of nullipore and other calcareous debris and growing out here and there into delicate, thinwalled fistulae. The fistulae are cylindrical and about 2-3 mni. in diameter. The longest
remaining measured about 13 mm. in length. They are much damaged, but it seems
probable that some of them normally have wide openings at the extremity while others
end blindly. The wall of the fistula spreads out, a t the base into a thin, bladder-like
dermal membrane, which covers the general surface of the sponge where exposed. The
body of the sponge appears nowhere to attain any considerable thickness as an independent
88.
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growth but it penetrates deeply into the interior of the mass of calcareous ddbris, through
which it can readily be traced by its very characteristic, deep purple colour. This colour
is evidently natural t o the sponge, for other sponges growing in the same mass are unstained. It seems to be insoluble in alcohol and it occurs chiefly in the deeper parts of the
sponge, leaving the dermal membrane itself sometimes almost colourless. The colour is due t o
deeply pigmented granules,scattered thickly through the choanosonie, mostly in small groups.
The basal portions of some of the fistulae are ornamented with longitudinal stripes of purple.
The skeleton in the interior of the sponge consists of loosely scattered megascleres. In the
walls of the fistulae the megascleres ark arranged tangentially and form a rather loose
feltwork.
Megascleres :-Tylota (Plate 16, fig. 2a) ; slightly curved, with rather feebly developed
oval heads which are usually minutely spined, but apparently not always. Size about
0'4 mm. long by 0-006 mm. thick (in the middle of'the shaft).
Micyoscleres:-( 1 ) Large palmate isochela? (fig. 2 b ) , resembling those of the genus
Esperiopsis ; about 0'05 mm. in length by 0.012 mm. in greatest breadth. Normally the
shaft is not very strongly curved but sometimes i t is sharply bent in the middle, with the
concavity on the palmar side. This condition apparently results from some restraining
influence preventing the straightening out of the shaft, It may be a normal developmental
stage, as it occurs frequently. This is a singularly beautiful spicule, and it is very abundant
throughout the sponge.
(2) Slender, cylindrical or subfusiform microrhabds (fig. i? c ) with blunt extremities
and perhaps very slightly roughened surface; measuring about 0.02 by 0*001 mm.
Abundant in the interior of the sponge.
(3) Toxa (fig. 2 d). Very strongly bent in the middle; arms rather short and
strongly recurved, fairly stout and tapering gradually to fine points. Length in a straight
line from apex to apex about 0'12 mm., with it thickness in the middle of about 0.0027 mm.
I have seen only a very few of these spicules but they have every appearance of being a
lloi-mal constituent of the spiculation and some of them still retain remains of the enveloping membrane of the silicoblast.
(4). Sigmata. Some shreds of membrane (in a teaqed preparation), which may or
may not belong t9 this sponge, contain numerous simple, C-shaped sigmata, fairly stout
and about 0.18 mm. long. As they are so very strictly localized I am extremely doubtful
whether they form a normal constituent of the spiculation or not.
This is a very distinct species, easily recognizable by its beautiful colour and its
remarkable spiculation.
Register Nurubel., Locality, &c. CXXVIII. 1 A, Seychelles, 20.10.05, F. 9, 37 fathoms
(in association with Petrosia seychellensis, a fine specimen of which is attached to the same
calcareous mass).
Carter [18761.
Genus CORNULUM
Sponge with fistular processes (? always); with a thin cortex aud pulpy interior,
Skeleton chiefly of symmetrically ended megascleres, interwoven tangentially in the cortex
and in loose fibres in the interior. Microscleres minute palmate isochelae, to which others
may be added. No acanthoxea, acanthostrorigyla or microrhabds.
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This genus diflers from Celosphaera in the palmate character of.its isochelae. Carter
mentions a very slender style amongst the megascleres of the type species (C. textile) but
I doubt if these are not really identical with the toxa which he also describes.
89.

Cornulum strepsichela n. sp.
(Plate 16, fig. 3 a-b.)

This species is represented by a single very thin-walled, cylindrical tube, widely open
at both ends ; measuring about 12 nim. in length by 3 mni. in dia.meter. It has very probably been torn off from a central body. It is quite hollow, very translucent in appearance,
and has a faint pinkish tinge (in spirit).
The skeleton is a rather loose feltwork of inegascleres, lying tangentially in the wall
of the tube and crossing one another in all directions.
&legascleres.--Tylota (Plate 16, fig. 3 a); cylindrical, long but fairly stout ; with very
feebly developed heads ; minutely spined at the extremities ; measuring about 0’38 by
0’009 mm.
Microsc1eres:-Small, slender-shafted, palmate isocheh (fig. 3 G), rather like those of
Clathria. Frequently contort, so that a front view of one end and a side view of t h e other
,,
appear simultaneously ; length about 0’0 I 64 mm., very uuiform. 1hese spicules occur in
immense numbers in the interstices of‘ the skeleton reticulation in the wall of the tube.
They are very similar to those of Clathriu typicu and Microcionu acerato-obtzuu as figured
by Hentschel [ 1911 A], which may also be contort.
Owing to the fragmentary character of the material the reference of‘this species to the
genus Cornulum can only be regarded as provisional.
Reyister Numbey, Locality, &c. XC. 1, Cargados Carajos, 1.9.05, B. 2‘3, 45 fathoms.
Genus SIDERODERMELLA
n. n.
Sideroderum Ridley and Dendy [1886, 18871.

Sponge consisting of tubular processes which may spring from a massive body or form
a branching system among themselves. With a dense ectosomal skeleton (spicular cortex)
of tangentially placed tylota. Choanosome soft and pulpy, occupying the interior of the
sponge but readily contracting away from the wall ; with skeleton of scattered spicules.
Megascleres tylota only. Microscleres comprising tridentate isochelae (cheh arcuattx?) and
very minute, navicelliform isochelae, to which sigmata and trichodragmata may be added.
The name Siderodermella is here proposed in replacement of Sideroderma, R. and D.,
which was already pre-occupied when the genus was founded.
Lundbeck [1910) accepts the view that Siderodermella cannot be separated from
‘‘ Histoderma.” Although I myself long ago [1896] suggested this possibility it now
appears to me that the presence of the peculiar minute, navicelliform isochelae affords sufficient justification for such ‘separation and this view is strongly supported by the discovery
of a second species, with identical spiculation but very different external form, by the
Sealark ” Expedition. Hentschel’s Histoderma navicelligerum var. aruensis [19 1 21
probably represents yet a third species, distinguished chiefly by the absence of trichites,
‘6
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but it is very inadequately described. I agree with Lundbeck that Lendenfeld’s Sideroderma xittelii [1888 A] does not belong to this genus. Indeed Hallmann 111914) has
demonstrated with sufficient clearness that the species in question is really a Polymastia !
I also agree with Hallmann that Lendenfeld’s record of Siderodermella navicelligera from
Port Jackson is probably erroneous.
Siderodermella rarnosa n. sp.
(Plate 8, fig. 6 ; Plate 16, fig. 4 a-e.)
The single specimen consists of an irregularly ramified mass of tubes (Plate 8, fig. 6),
varying greatly in diameter and with no central body. The largest tube, which has
become detached from the remainder, measures about 63 mm. in length by about 5 mm.
in diameter at the proximal end. Towards the distal extremity it tapers away gradually
t o a diameter of only 2 mm. It gives off a few short, bud-like branches, one of which imlnediately subdivides into two. All the tubes now end blindly, and I have recognized no
llatural openings with certainty*. I n the main mass the widest tube is about 8 mm. in
diameter and there is a small amount of anastomosis. The wall of the tubes is only about
0.12 1nm. thick and very flexible; the interior is partially filled with the soft, pulpy
choanosonie, more or less contracted away from the wall. The colour in spirit is pale grey
and the sponge is much encrusted in places with shell-fragments and other foreign matter.
The principal skeleton is, of course, that of the tube-walls, which consists of a dense
feltwork of long tylotn crossing one another in various directions, so as to form a spicular
cortex about 0.12 mm. thick. I n the soft internal choanosome are found very numerous
similar spicules, not collected into definite fibres or bundles, though often lying parallel
with one another in dense masses.
Me,qascZeres:-Tylota
(Plate 16,fig. 4 a) ; usually slightly crooked, with cylindrical
shaft slightly thicker in the middle than elsewhere and terrninated at each end by a welldeveloped oval head. Dimensions, especially thickness, very vsiriable ,; a well-grown
specimen measuring, say, about 0.48 mm. in total length by 0.01 mm. in diameter in the
middle of the shaft. The heads of these spicules appear to be always perfectly smooth.
MicroscZeres:-(1)
Tridentate isochelae (fig. 4 b), about 0.02 mm. long. These are
‘‘ chels arcuatae,” with shaft not very strongly curved and lateral teeth separated from it
for little more than one-third of their length. Rather scarce.
(2) Minute navicelliform isochelae (fig. 4 c) about 0.009 mm. long. These spicules
seem to resemble exactly those described and figured (very badly) in the Challenger ”
Report for Siderodermella navicelligera. They are extremely abundant.
(3) Fairly large, stout sigmata (fig. 4 d ) ; perhaps always more or less contort,
sometimes very markedly so, but sometimes C-shaped ; measuririg about 0‘04 min. from
bend t o bend.
(4) Small sigmata (fig. 4 e), of similar form t o the above but perhaps relatively
more slender ; about 0.0’2mm. from bend t o bend.
Trichites or raphides, of hair-like dimensions, about 0.246 mm. long and usually ~01lected in large, loose bundles (trichodragmata).
90.

* It is probable, however, that some of them bore terminal vents in life, now closed.

DENDY-REPORT

107

ON THE SIQMATOTETRAXONIDA

The spiculation of this species appears to be in all essential respects identical with
that of Sidewdermella nauicelligera, the type of the genus from New Guinea; such
differences as may possibly exist concern merely the dimensions and are quite trifling.
The external form of the sponge, however, with its long, branched, tubular processes and
the absence of a central body, is so different that I have little hesitation in proposing a
new specific name.
The pulpy choanosome of this sponge was found to contain a number of embryos.
The largest observed is oval in shape and measures about 0.86 by 0.6 mm. It contains
numerous irregularly scattered megascleres. It is interesting to observe that these are all
slender, symmetrically ended tylota, measuring about 0.18 by 0’0027 mm. (in the middle
of the shaft). Their heads are very well developed, about 0.004 mm. in diameter and
nearly spherical, instead of being elongated as in the corresponding spicule of the adult.
I have been unable to determine with certainty whether or not microscleres occur in this
embryo, those which appear t o be associated with it may possibly belong t o the surrounding tissues of the adult.
Hallmann [1914] has described similar embryos in the case of his Histodermcc
actinioides.
Register Numbey, Locality, dc. CXXXIII. 6, Seychelles, F. 9, 37 fathoms.
Section CYAMONEB.
Ectyoninae in which the echinating acanthostyles are represented by pseudactinal or
pseudastrose spicules.
There can be no doubt about the origin of the very curious pseudactinal spicules in the
genus Cyamon, for their development clearly shows that they are modified acanthostyles
(cf. Plate 16,figs. 5f-f””’).
The same origin may safely be attributed t o the very similar
spicules of Trikentrion (Plectronella) and more doubtfully t o the curious “desmoid ”
spicules of Crambe. The pseudasters of Stelligera Gray [1867 F] and Sclerochalina Schmidt
[1868] are indistinguishable in appearance from true asters, but in view of the other
characters of these genera i t seems more reasonable to assume that these spicules also
have originated from the heads of echinating acanthotylostyles than that they have been
inherited from astrotetraxonid ancestors.
I therefore propose to include all the above-mentioned genera, provisionally, in t h e
same section, for which the name Cyamoneae seems most appropriate.
It is obvious that this arrangement involves the abandonment of the family ‘‘Astraxinellidz” which I suggested in 1905 [p. 1071 and which has since been accepted by
Hallmann [19121 and Stephens [19151.
Genus CYAMON
Gray [1867 F].
The principal megascleres are smooth styli, while the echinating acanthostyles are
represented by pseudactinal forms resembling tetracts, triacts, &c. No chelae.
This genus was founded by Gray in 1867 upon Bowerbank’s figure and description of
a single spicule. The type species, C. vickersii, was first described by Carter in 1879, but
that author did not take any notice of Gray’s genus, making use of Bowerbank’s original
1.4
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name (Dictyocylindrus vickersii). Ten years later Topsent [188 Y] referred the species to
the genus Trikentrion, refusing deliberately to recognize Cyamon.
In 1905 I revived Gray’s genus and referred to it three species, Dictyocylindrus
vickersii Bowerbank, Microciona quadriradiata Carter and Microciona quinqueradiuta
Carter. The genus has also been adopted by Hentschel [19121 who has described a species
which he names CyarnorL amense.
The most remarkable feature of the genus is undoubtedly the presence of the curiously
modified echinating styli, in which a few of the basal spines have become enormously
enlarged to form pseudactines, so that the whole spicule comes to resemble a pentact,
tetract, triact or diact as the case may be. This interpretation of the spicule is supported
not only by its actual development (cf. Plate 16, figs. 5f-f””’)
but also by the remarkable
case of Topsent’s Hymeraphia spinispinosa [1904 A], which may possibly represent another
species of Cyarnon. In this fascinating sponge, a preparation of which I owe to the kindness
of Miss Jane Stephens, the echinating spicules are in a condition intermediate between
that of an ordinary acanthostyle, or acanthotylostyle, and that of the Cyamon spicule, and,
moreover, they are associated with normal acanthostyles. If we may regard the subtylostyles of Topsent’s species as representing the curious bulb-bearing styli of Cyamon there
seems no reason why we should not include the species in this genus.
As I have already pointed out [1905], the genus Cyamon seems to be closely related
t o Trikentrion, which represents a further stage in the evolution of the pseudotriact, but
differs from Cyamon in that the principal spicules are oxeote.

Oyumon wickewii (Bowerbank).
(Plate 4, fig. 4 ; Plate 16, fig. 5 a-f”’”.)
’3 1.

Dictyocylindws vickemii Bowerbank [18641.
C y a m vickereii Gray [1867 F].

Dictyocylindrus vickersii Carter [1879 B].
1Z’rikentrion wicker& Topsent [1889].

There is a beautiful specimen of this rare and remarkable species in the collection, and
as it has hitherto been only imperfectly known I propose to give a full description with the
necessary illustrations.
The “ Sealark ” specimen (Plate 4, fig. 4) has the form of a hemispherical cushion, with
a wide and deep cup-shaped cavity excavated slightly excentrically on the convex upper
surface. The flattened base is approximately circular in outline and somewhat uneven,
It has probably been attached at one or more points. The entire structure of the sponge
is strongly columnar and radiate, the stout skeletal columns radiating out from the middle
of the base and terminating on the upper surface in prominent, blunt conuli, while the base
is radially grooved and ribbed owing t o the same cause. The surface conuli are slightly
hispid and between them is stretched a smooth, translucent dermal membrane. A similar
membrane lines the cup-shaped cavity, the surface of which is devoid of conuli but slightly
ribbed radially by the underlying skeleton columns. Neither vents nor pores are recognizable
with certainty, but the vents may be represented by a few rather small, scattered apertures
in the dermal membrane between the conuli on the outer surface. The diameter of the
base of the sponge measures about 28 mm. ; the greatest height, to the edge of the cup, is
about 19 mm. ; the diameter of the opening of the cup is about 17 mm., and the depth of
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Thorax yellow, with a tendency towards a brownish-yellow central stripe and similarly
coloured patches between this stripe, the humerus and the root of the wing; scutellum
distinctly brownish with a pair of strong bristles and another pair of minute bristles nearer
the base; one pair of small dorso-central bristles ; pleum with brownish-yellow patches below
the dorso-pleural suture, especially beneath the root of the wing and beneath the post-alar
callus ; mesopleura with a few bristles on the upper hind corner ; metanotum yellow.
Abdomen brownish-yellow with dull dark brown sides to the segments and narrow pale
yellow hind margins, sixth segment entirely dull dark brown except for the narrow hind
margin ; indications exist of a brownish central stripe down the abdomen. Hypopygium
small and inconspicuous, but anal process large, pale yellow, nearly as long as the sixth
abdominal segment.
Legs whitish yellow, especially the anterior pairs ; hind femora darkened at the tip
and without any long hairs at the base beneath ; tarsi pointed, i.e. last ,joint no wider than
penultimate joint and ungues very minute, middle tibie with one long spur, hind tibiae
one short spur ; cilia on hind tibize very weak.
Wings (fig. 3) with the costa not reaching to middle of wing and with short ciliation,
second thick (cubital) vein sitnple (not forked). Halteres pale yellow.

v.

Like the male, but the first three joints of the front tarsi are remarkably flattened
and widened (Platychirus-like) on the outer or posterior side ; the first joint is distinctly
wider than the tibia and a little more than twice as long as wide, the second joint is wider
still and but little longer than wide, the third is about the same width as the second but
hardly so long, the fourth joint is but little stouter than normal, while the last joint, like the
last joint of all the tarsi, is exceedingly pointed, the ungues and pulvilli being microscopic.
The sixth abdominal segment bears some long bristles round the hind margin, the
telescopic ovipositor is more heavily chitinized than usual in Phora and when fully
exposed is about twice as long as the sixth abdominal segment and gradually tapering
in width, towards the tip there appears to be a joint (about which a few short hairs are
visible) and beyond this joint it terminates in a short e k e d flattened style.
Length about 1'25 mm.
This species would probably be considered by Brues as belonging to his genus
Plastophora, but I do not consider the horny ovipositor, by itself, a generic character, while
in aculeipes the proboscis is not enlarged and horny as in the type of Brues genus.
A . formicawma Verr., which has been placed by Brues in the genus Plastophora, differs
from aculeipes among other characters in the arrangement of the frontal bristles (u. Ent.
Month. Mag., London, 1908, p. 168).
Locality. Mahe: Cascade Estate, about 800 feet and over, X. 1908--1. 1909.
Twenty-three males, six females.
6. Aphiochceta mera, n. sp.

Frons greyish-black, longer than wide, outer bristles of lower frontal row placed
above the inner and equidistant from the eye margin, upper pair of supra-antenna1 bristles
placed wider apart than the smaller lower pair; antenne small, yellow, but brownish
above, arista short, not longer than the frons, face yellow, palpi pale yellow.
$.
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Thorax reddish-yellow, scutellum with only two strong bristles, pleurae yellow,
mesopleura bare.
Abdomen reddish-yellow on disc of second segment, reddish-brown on third
segment and gradually getting darker till it is brownish-black at the tip. The
telescopic ovipositor normal, ending in the usual papillae.
Legs yellow, with the hind knees and the seam of hind tibiae darkened, hind femora
with a few long hairs beneath at base, cilia on hind tibie distinct, tarsi simple and not
acutely pointed.
Wings resembling those of aculeipes, the cubital vein simple. Halteres not visible in
the specimen examined but probably pale.
Length just exceeding 1 mm.
Locality. Seychelles : exact locality unknown.
7. Aphiocheta Zirnbata Brues, Ann. Mus. Nat. Hung. iii. 546, 1905. (Plate 5, fig. 4.)
Similar to A . viduata, but differing in its venation and the absence of cilia to the
hind tibiae.
Head black, frons about as long as wide, dull; upper pair of supra-antenna1
bristles strong and wider apart than the small lower pair ; antennae fairly large, brownishyellow, arista long and distinctly pubescent ; palpi dirty yellow.
Thorax varying from black with a reddish tinge t o reddish-brown, scutellum with
four bristles, the basal pair weaker than the apical; pleime paler than the thorax,
mesopleura bare.
Abdomen deep dull black, sometimes with a slight reddish tinge, hypopygium
greyish, very small, inconspicuous, anal process very small, yellow.
Legs pale, hind legs darkened about the tip of the femora, middle cox= with a dark
streak behind, hind tibiae bare, no cilia visible though the usual black seam is present.
Wings (fig. 4) slightly darkened, venation as in figure, halteres brownish t o black.
$. Like the male, indeed the two sexes are difficult to distinguish unless the female
ovipositor is exserted.
Length about I mm. $, t o 1.5 mm. P.
I feel sure that I have correctly recognised Brues’ species and now for t h e first time
describe the male which was unknown t o Brues.
Locality. Silhouette : Forest above Mare aux Cochons, 2. IX. 1908. Mah6 : Cascade
Estate, about 800 feet and over ; from near Morne Blanc, X.-XI. 1908 ; forest of rather
stunted “ Capucin ” trees (Northea),summit of “ Montagne Anse M+jor,” about 2000 feet,
1. 11. 1909 ; Mare ;tux Cochons district, about 1500 feet, 26. I.-% 11. 1909. Seventeen
males and forty-three females.
Also known from Matheran, East India (Brues).
$.

8.

Aphiochceta egena, n. sp. (Plate 5,fig. 5).

Blackish-brown species with a tendency to red on the thorax and pleurae; frons
somewhat dull, slightly longer than broad, with a tendency t o red, bristles normal, under
$.
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specimen with his Microciona (Cyamon) quadriradiata, from the Gulf of Manaar, an
identification which can, I think, hardly be maintained, unless, indeed, Cyamon quadrirudiatum should prove to be merely a young, encrusting form of C. vickersii.
Topsent [18891says that the species-which he calls Trihentrion wickersi-is common
on the Campeachy Bank (Gulf of Mexico) and that it is always more or less encrusting
and generally thin. As, however, he does not mention the peculiar bulbous styli i t must
be considered n little doubtful whether his identification is correct.
Previously known Distribution. West Indies (Bowerbank, Carter, Higgin); ? Campeachy Bank, Gulf of Mexico (Topsent).
Register Number, Locality, dc. CIX., Amirante, 11.10.05, E. 11, 25-30 fathoms.
Sub-family Axinellinae.
Lipochelous Desmacidonidae in which the skeleton is typically arranged in a plumose
fashion. The megascleres are usually stylote, sometimes oxeote. There are no acanthostyles.
The so-called Axinellid sponges have long been felt t o form a very unsatisfactory group.
The genus Raspailia, formerly included therein, has long since been removed t o the
Ectyoninse, on account of the occasional acanthostyles which it possesses. The genera
Axinella, Phakellia and Acanthella * may be regarded as the most typical representatives
of the group as now generally accepted. These seem to be nearly related, through Bubaris,
to the genus Microciona, and this relationship might appear t o justify one in regarding
the whole group as an offshoot of the Ectyoninae in which both chelae and acanthostyles
have disappeared. I fear that no such simple view as this can be maintained and that the
Axinellinse are still of polyphyletic origin. In addition to those of ectyonine origin, some
of them may be descended directly from esperelline ancestors, others from Haploscleridae,
but it seems impossible, in the present state of our knowledge, to sort them out. That
they do not form an important, independent family, of the same rank as the Haploscleridz
or Desmacidonidae, seems certain. In my Report on the Okhamandal Sponges [1916 A] I
placed all the Axinelline species amongst the Haploscleridse, but, in accordance with the
views expressed in the earlier portions of the present memoir, it seems more probable that
most of them, at any rate, are reduced Desmacidonidae, as a sub-family of which I therefore
propose to regard them. They may be divided conveniently into two sections-the Axinelleae without acanthoxea and the Heteroxyee with them. Both these sections are well
represented in the “Sealark” collection.
Since this Report was first completed I have seen the recent papers of Hallmann
[191S, 1917 A, 1917 B] in which the author proposes a number of new genera of Axinellid
sponges and a new classification of the group. It is impracticable to discuss these papers in
the space and time now at my disposal, but I do not as yet see any reason for altering the
views expressed in the present memoir.
Section AXINELLEB;.
Without acant hoxea.

* For an interesting discussion of the characters of these genera wide Vosmaer [1912].
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Genus SIGMAXINELLA
Dendy [18973.
Axinelleae with microscleres in the form of sigmata or trichodragmata (trichites) or
both.
Hallmann [IYlCj, 1917 A], in his recent revision of .the genera of Axinellid sponges
containing microscleres, has proposed to break up this genus. I am not, at present at any
rate, prepare.d to adopt his views; on the contrary, I propose to enlarge my original coilception of the genus Sigmaxinella by including in it species which contain trichodragrnata
only, without sigmata, as well as species which contain sigmata without trichodragmata.
92. Siynaxinella bihamigera n. sp.

(Plate 16, fig. 6 a-c.)
The single specimen, which is attached to a mass of calcareous dbbris, is massive,
sessile, irregular; roughly in the form of a triangular pyramid, with broad base, and with
apex unequally cleft, as if incipiently branching. Surface uneven, rough, and more or less
strongly hispid in places, especially towards the apices. Vents rather small and inconspicuous, rather numerous, grouped on the apical portions of the sponge amongst the
projecting spicules. Height of specimen 25 mm., breadth at base about the same. Texture
rather hard and only slightly compressible, colour in spirit light yellowish brown.
The main skeleton consists of loose, sub-plumose columns of large styli, radiating
towards the surface, where the apices of the terminal styli project inore or less. The
bases of the styli always appear to be directed inwards. There is no special dermal
skeleton.
Megasc1eres:-Large, stout styli (Plate 16,fig. 6 a), more or less curved or bent, especially towards the base. The spicule diminishes gradually in diameter towards the base,
which is evenly rounded off', and more gradually towards the apex, which is moderately
sharply and often more or jess abruptly pointed. The full-grown spicule measures about
1.4 by 0'05 mm. A few very slender styli which occur appear to be young forms and are
connected by intermediates with the stout ones.
MicroscZeres:-( 1) Large sigmata (fig. 6 b), with short, sharply pointed, incurved
ends, one of which is twisted out of the principal plane of the spicule, but not sufliciently
to give to the spicule an S-shaped forrn as i t lies on the slide. Length from bend to
bend about 0'05 mm., thickness in the middle about 0.0027 mm.
(2) Small, slender, very slightly contort,. C-shaped sigrnata (fig. 6 c ) , length about
0'0 164 mm.
The large sigmata, in particular, are extraordinarily abundant in the mesoglcea, which,
in fact, is densely charged with them. Only a relatively small number of intermediates
between the large and small forms occur'.
This species appears to be quite distinct from any previously described. The typical
axinellid form and arrangement of the megascleres induces me t o place it in Sigmsxinella
rather than in Desinacella, but the two genera are possibly nearly related.
Register Number, Locality, &c. XXIII., Providence, 4.10.05, D. 8, 125 fathoms.
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93. Sigmcixinella durissima (Dendy).
Thrinacophora durissirna Dendy [19051.

This species, of which only a single specimen wits obtained by Professor Herdman in
Ceylon, is represented in the “Sealark” collection by a considerable number of specimens
from various localities. The arrangement of the skeleton and the form and size of the
spicules are remarkably uniform throughout and agree closely with the corresponding
features of the type specimen. As regards external form, however, the specimens may be
grouped in three well-marked varieties, all of which differ more or less strikingly from the
type, and which seem well worthy of being distinguished by separate varietal names.
The species has hitherto been placed in the genus Thrinacophora Ridley. The type of
that genus, R. jmiformis R. and D. [1887], however, is a much more specialized sponge,
both as regards the arrangement of the skeleton, with its well-defined central axis, and its
peculiar spiculation; and the mere presence of trichodragmata no longer appears to m e
t o constitute sufficient justification for associating with it such species as Sigmaxinclla
durissima.
Previously known Distribution. Ceylon Seas ( Dendy).
03 a. Sigmaxinella durissima (Dendy) var. massalis nov.

(Plate 5, fig. 4, Plate 7, fig. 4.)
Sponge (Plate 5, fig. 4, Plate 7, fig. 4) massive, rounded, or at least strongly convex
above, irregular; either quite free or with a more or less extensive attachment to the
substratum. Vents numerous, scattered, rather large (about 4 mm. in diameter), conspicuous, in some specimens slightly prominent] leading out of deep, wide oscular tubes.
The largest specimen (R.N. LXXI. 1) is subglobose, but irregular, and no less than 80 mm.
in maximum diameter. It appears t o have lain quite freely on the sea-bottom and shows
no indication at all of any attachment, while the vents are scattered at irregular intervals
pretty well all over the surface, with which their margins are level. Another specimen
(R.N. XVIIT.) is cushion-shaped, strongly convex above and flattened below, with a large
area of attachment. It has numerous large vents on the upper surface, with prominent
margins. Another (R.N. XIX. 2) is turbinate, with greatly constricted base of attachment
and numerous prominent vents on the upper surface.
This variety perhaps approaches most nearly to the type of the species, from which it
differs in the large, conspicuous vents.
Register Numbers, Localities, &c. XVIII, XIX. 2, XX. 5, Providence, 4.10.05, 29-78
fathoms; LXXI. 1, Amirante, 17.10.05, E. 21, 30 fathoms.
93 b. Sigrnaxinella durissinaa (Dendy) var. erecta nov.

(Plate 7, fig. 5 a, b.)
Sponge (Plate 7, fig. 5 a, b) vertically elongated, finger-like, unbranched ( ‘1 always);
attached to the substratum at the lower extremity; cylindrical or somewhat compressed,
bluntly rounded at the apex. Vents small (about 2mm. in diameter), shallow, without
prominent margins; scattered all over the surface or with some tendency to form longiSECOND SERIES-ZOOLOGY,
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tudinal rows. The largest specimen (R.N. cxxx. 2 A) measures 120 mm. in height by 31 mm.
in diameter, and tapers only slightly towards the apex.
Register Numbers, Loculities, $c. vm. 5, Saya de Malha, 6.9.05, C. 15, 55 fathoms;
C X X X I I I . 2 A , B, Seychelles, F. 9, 37 fathoms; CXXXVJI. 2, Seychelles, 20.10.05, F. 4,
39 fathoms.
93 c. Sigmaxhella durissimcc (Dendy) var. tethyoides nov.
(Plate 7, fig. 6 a, b.)
Sponge (Plate 7, -fig. 6 a, b ) spherical or nearly s o ; attached by a more or less restricted area to fragments of nullipore. Surface thickly covered with small, low conuli
separated by meandering grooves covered in by the pore-bearing dermal membrane. Vents
nutnerous but rather inconspicuous, small (up to 3 mm. in diameter), shallow, without
prominent margins, scattered irregularly all over the surface.
This very pretty and distinct variety bears a remarkable resemblance to a small species
of Tethya, a resemblance which was probably augmented in life by a deep orange colour,
which still remains t o a large extent in the preserved specimens. (It is not absolutely
certain, however, that this colour is natural.) There are six specimens in the collection,
all from the same locality. The largest measures 24mm. in maximum diameter and the
smallest 16 mm.
Register Number, Locality, &c. VII. 2, Saya de Malha, 6.9.05, C. 15, 55 fathoms.
Schmidt [18621.
Genus AXINELLA
Axinellea of varying habit, not flabellate, without microscleres. Skeleton consisting
either of a central axis of spiculo-fibre from which brushes of spicules radiate to the surface
or of parallel plumose columns of megascleres. Megascleres typically stylote.
It is more than likely that we shall ultirnately have t o restrict the scope of this genus
in the manner indicated by Vosmaer [1912], but at present I make use of it in the wider
sense which I have hitherto employed in order t h a t I may be able to include therein certain
species which I should otherwise not know where to place pending a much needed revision
ofthe Axinelline genera.
94. Axinella bubarinoides n. sp.

(Plate 17,fig. 1a-b.)
There are half' a dozen specimens of this interesting little sponge in the collection, all
closely resembling one another in external characters, skeleton arrangement and spiculation.
They are all low-growing and cushion-shaped, and several of them are still attached to
fragments of nullipore, from which, however, they show a strong tendency to free themuelves in the course of their growth. The shape of the specimens is irregular. The upper
surface tends to be sotnewhat flattened and in some specimens is marked by narrow, convergent grooves. It also shows numerous minute round openings, scattered generally and
in the grooves, which may represent vents. Otherwise it is even, not conulose. It may be
slightly hispid in places. The largest specimen measures about 26 mm. in greatest breadth
and 8 mm. in thickness in the middle. The colour in spirit is light brownish yellow. The
texture is firm and compact, scarcely compressible, radially columnar.
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P E O R I D B FROM SEYCHELLES

Locality. Silhouette : near Pot-A-eau, VIII. 1908 (two females); Mare aux Cochons,
IX. 1908 (one male) ; forest above Mare aux Cochons (four females). Mahd : country
above Port Glaud, about 500-1000 feet, 5. XI. 1908 (one female).
15. Aphiochceta spreta, n. sp. (Plate 5,fig. 10).
Frons greyish-black, longer than broad, inner bristle of lower frontal row placed
beneath the outer and almost as near the eye margin, upper pair of supra-antenna1 bristles
much wider apart than the very little shorter lower pair, antennze small, reddish-brown,
palpi yellow.
$.

Thorax blackish-brown, scutellum with only two bristles, pleurae brownish-black,
getting paler towards the coxae, mesopleura bare.
Abdomen black with a greyish tinge in some lights, hypopygium small, greyish with a
short but stout greyish-yellow anal organ.
Legs yellow, front tarsi slender, hind femora somewhat darkened above with 3-4
long hairs beneath a t the base, cilia to hind tibize very distinct.
Wings (fig. 10) with short costal ciliation, subcostal vein ending nearer the end of
costa than t o humeral cross-vein. Halteres dusky, more darkened above.

p. Very much like the male.
Length about 1.5 mm.

Locality. Mah6: from near Morne Blanc, X.-XI.

1908; Cascade Estate, about
800-1500 feet ; scrubby forest vegetation, top of Mount Sebert, 1800 feet or more, I.
1909. Two males, one female.
16.

Aphiochceta frontata, n. sp.

Frons longer than broad, shining black, upper pair of supra-antenna1 bristles
wider apart than the lower pair, antennre very small and dark, palpi yellow.
Thorax black, pleurae reddish-black, mesopleura bare, scutellum with only two
bristles.
Abdomen black with a greyish tinge in some lights, hypopygium small, bare, with
a short yellow anal organ.
Legs : front pair yellow with stout tarsi, middle legs with the femora darkened, hind
legs dark except for the yellowish trochanters, hind tibiae with very distinct ciliation,
middle tibiae with ciliation each side of seam.
Wings long and narrow, somewhat as in spreta but the costa extending beyond the
middle of wing, subcostal vein ending about half-way between the humeral cross-vein and
end of costa. Halteres black.
Length about 1.5 mm.
$.

LocaZity. Mah6 : Mare aux Cochons district, about 1500 feet. One male.
17. Aphiochceta imenusta, n. sp.
$. Frons greyish-black, if anything broader than long, the inner bristles of lower
15-2
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frontal row placed beneath the outer but not so near the eye margin, upper pair of supraa n i ~ n n abristles
l
much wider apart than the but little smaller lower pair.
Thorax greyish-black, scutellum with only two distinct bristles, p1eurE brownishblack, mesopleura with one long stout bristle and a number of minute ones.
Abdomen dull black, hypopygium greyish with a long curved bristle on each side
near the base and a long yellow anal organ.
Legs yellow, hind legs somewhat brownish, front tarsi long, cilia t o hind tibiae
indistinct.
Wings quite clear, much as in innocens but costal ciliation shorter, thin veins very
faint. Halteres blackish.
Length about I mm.

Locality. Mah6 : Cascade Estate, about 800-1500 feet. One male.
Note. One male specimen, gummed t o card, from the same locality, like invenusta has
dark halteres and bristly mesopleura though I cannot trace the long stout bristle, but is
not much more than half the size of that species, has a narrower frons, wings not so clear,
thin veins more distinct, slightly longer costa, subcostal vein not ending quite so near the
fork and is probably a distinct species.
18. Aphiochceta media, n. sp.

Frons greyish-black, about as wide as long, bristles normal though the outer
bristle of lower frontal row is placed somewhat above the inner, upper pair of supraantenna1 bristles wider apart than the smaller lower pair, antennae small, yellowish,
obscured above, palpi yellow.
Thorax brownish-yellow, with only two scutellar bristles, pleurae yellow, mesopleura
bare.
Abdomen dull black with very narrow whitish-yellow hind margins to all segments,
and the basal and discal portion of all segments more or less brownish-red, hypopygium
small and greyish, anal organ stout and yellow.
Legs yellow with hind knees obscured, front tarsi slender, hind femora with a few not
very long hairs beneath at base, cilia to hind tibize inconspicuous.
Wings with a yellow tinge, venation much as in innocens. Halteres yellow.
Length about *75 mm.
$.

Locality. Mahd : Cascade Estate, about 800-1500 feet. Two males.
Note. Two specimens, No. 1 from Mah6, Cascade Estate, about 800 feet and over,
and No. 2, also from Mah6, Cascade Estate, though having pale halteres and bare pleurae
differ from media in their darker colour, and rather longer costa and from each other in
that No. 1 has a dull abdomen, somewhat stout front tarsi, longer costa with longer and
more scanty ciliation and subcostal vein ending only slightly more than half-way between
humera1 cross-vein and end of costa; while No. 2 has somewhat shhing abdomen, and
subcostal vein ending much nearer t o end of costa than to humeral cross-vein.
19. Aphiochceta latinewis, n. sp. (Plate

5,fig. 21).

2. Frons greyish-black, longer than wide, inner bristles of lower frontal row placed
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Between the conuli, where the surface is uninjured, stretches a thin, glabrous dermal membrane, To the naked eye the two surfaces of the lamella appear similar but under a lens
the dermal membrane appears, at any rate in places, to be minutely reticulate only or
chiefly on the one surfwe. This is probably the inhalant surface. The other surface bears
a few minute, scattered apertures which may represent vents ; they are, however, very
inconspicuous and seem t o be not altogether wanting on the inhalant surface also. Indeed
I am not quite sure whether the two surfaces are distinguishable from one another. When
the specimen is examined against the light a few small perforations can be seen running at
right angles through the thickness of the lamina and blocked at one end (or possibly both)
by the dermal membrane. The colour in spirit is light brown, with a pinkish tinge in places*.
The texture is tough, flexible, resilient. The total height of the specimen is 1 1 5 mm., the
greatest breadth 119 mm.
The skeleton is very lax and irregular, consisting of loose tracts or bundles of styli
held together by a large quantity of very pale-coloured spongin, almost invisible in Canada
balsam. There is very little condensation in the middle of the lamella. The spicule-tracts
run upwards and out wards into the surface conuli and numerous irregularly scattered
spicules lie between them.
Spicules:-Smooth styli, of two chief kinds but not by any means sharply distinguished
from one another.
(I) Stout and comparatively short (Plate 17,fig. 2 a), often a good deal bent ; typical
size about 0'69 by 0'03mm.
(2) Long and comparatively slender (fig. 2 b ) ; typical size about 1'5 by 0.02 mm.;
sometimes a good deal more slender. Both kinds are broadly and evenly rounded off' a t the
base and more or less gradually and sharply pointed at the apex. The shorter ones are the
more numerous but the others are also plentiful.
This is a very beautiful species, characterized chiefly by its strongly conulose surface,
which causes it to resemble somewhat an Acanthella. It has not, however, the characteristic
cartilaginous texture of that genus.
Registel. Number, Locality, &c. XLII. 13, Cargados Carajos, 30.8.05, B. 9, 30 fathoms.
97 a. Phakellia conulosa var. muuritiana nov.
(Plate 6, figs. 5, 5 a.)
The single specimen (Plate 6, figs. 5, 5 a) is stipitate, flabellate, with an irregularly

undulating margin and without proliferations. The lamina is supported on four distinct,
short stalks, joined together below in the basal attachment plate. The inhalant and exhalant surfaces of the lamina are sharply differentiated from one another. The former is
covered with close-set, small conuli, which tend t o unite in longitudinal ridges, running
towards the margin. The apices of the conuli are often slightly hispid with projecting
spicules. Between the conuli is stretched a thin, minutely reticulate, pore-bearing dermal
membrane (rubbed off in places). The exhalant surface is more coarsely rugose, with a
network of low, rounded ridges. A thin dermal membrane partially covers the depressions
between these ridges, but is pierced by numerous circular apertures about 1.5 mnl. in

* Possibly stained by other sponges in the same jar.
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diameter, around which the thin edge of the dermal membrane appears like a sphincter.
These apertures lead into cylindrical canals which run more or less a t right angles through
the lamina, being closed a t the other end by the pore-bearing dermal membrane. The canals
may also be closed on the exhalant surface by an imperforate dermal membrane, so that
they may be either closed a t both ends or closed a t one end and open at the other. Two
or more canals often open on the exhalant surface by a common aperture. These features
can readily be observed when the specimen is examined against the light by means of a
pocket-lens. The raised portions of the exhalant surface are finely granulnr and minutely
and sparsely hispid, and contain a good many imbedded sand-grains.
The maximum height of the specimen is 113 mm., the greatest breadth 132 mm., the
thickness of the lamina about 5 mm., the length of the separate stalks about 17 mm. The
colour in spirit is dark chocolate brown, but histological examination of thin sections shows
that this is almost certainly largely artificial. It is probably chiefly due t o staining by a
specimen of Plocamia massalis obtained at the same time and perhaps originally in the
same jar. Texture rather rigid, but flexible, resilient and fairly tough.
The skeleton is an irregular and lax reticulation of ill-defined spicular fibre and separate
spiculea, held together by an abundance of spongin. There is a slightly developed condensation in the middle of the lamella, from which primary fibres run outwards into the
conuli on both surfaces. These are connected by secondary tibres running more or less a t
right angles t o them, but the whole arrangement is extremely irregular.
Spicules:--Smooth styli of two‘ principal kinds but by no means sharply differentiated
from one another.
(1) Comparatively short and stout ; more or less curved or crooked, broadly rounded
at the base, fairly gradually and sharply pointed a t the apex ; commonly measuring about
0-65 by 0’034mm.
(2) Long and slender ; may be slightly curved ; broadly rounded at the base, gradually
and finely pointed a t the apex ; size about 1’4 by 0.017 mm. These are very scarce.
As the specimen is well preserved it seems desirable t o add some particulars as to the
canal-system and histology, which are of considerable interest. Vosmaer [1885 B], in describing his Phakellia boterbanki, gives a diagram showing the principal canals running
right through from surface to surface of the frond. In the Report on the ‘ I Challenger ”
Monaxonida I myself figured the canal-system of Phakellia ventilabrum var. costnexiva.
I n this case I thought I could distinguish between inhalant and exhalant principal canals,
iriterdigitating with one another and neither running right through the frond. I am convinced now, from re-examination of my original sections and from comparison of P.conulosa
var. ntauritiana, that I was wrong, and that the main canals run right through from side to
side as Vosmaer described. Vosmaer was unable t o find the flagellate chambers in his sponge
and suggested that as the water c m flow through and through the body the natural movements of the water would probably suffice for the requirements of the sponge. I had, however, no difficulty in finding the flagellate chambers in P. ventilabrum var. connexiva, and
the sameis true of P.conulosa var. mauritiana, in which they are subspherical, about
0.029 mm. in diameter, and almost certainly eurypylous. It seems a very extraordinary
thing that the pore-sieves should lead directly into what appear t o be the exhalant canals,
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so that water can pass right through the sponge without passing through the flagellate
chambers, but it is probable that the principalcanals should be regarded simply as perforations
of the lamella, enclosed in the process of growth, and that the pore-sieves which cover them
in at one end are not ordinary inhalant openings. The latter are probably to be found either
on the surface of the sponge between the groups of pores which lead into the main canals,
or in the walls of these canals themselves. It is easy to see that numerous smaller exhalant
canals open into the main canals.
The dermal membrane of the inhalant surface in this variety exhibits a minutely
reticulate character quite apart from that caused by the presence of the pores, and on a
larger scale. This is due to the presence of a network of fibrillar bands, separating the
small, rounded or oval pore-areas from one another.
This variety is no doubt closely related to the typical Phakellia conulosa, being
distinguished chiefly by the much more obvious differentiation between the two surfaces of
the lamella and the much better developed principal canals, with their distinct exhalant
openings at one end and pore-sieves at the other.
Registel- Number, Locality, &c. CXXVI. 1, Mauritius, 23.8.05, A. 2, 100 fathoms.

Genus ACANTHELLA
Schmidt [18621.
Axinelleae of usually flabellate form and more or less cartilaginous consistence. With
more or less strongly aculeate or conulose surface. Without microscleres.
98. Acanthella carteri Dendy.

(Plate 5,fig. 5.)
Acanthelln carteri Dendy [1889, 19051.
Acanthella aurantima Keller [18891.

Acnrcthella aurccntincn Topsent [I906 B].
Acanthelkc aura.ntincn Row [I91 11.

This common Indian Ocean species is represented in the collection by several specimens,
some of which are very fine examples. In my Report on the Ceylon Sponges [19051 I suggested that Keller’s Acantlzella uus.antiaca might be identical with A . carteri ; this view I
may now definitely adopt. Keller’s description was published in the same year as my own,
but some months later.
One of the specimens (LXVI.), when received, still retained its characteristic deep
orange colour, and the alcohol in which it was preserved was also coloured orange. Fortunately it was in a jar by itself.
R.N. CXXXIII. 1 (Plate 5, fig. 5) was preserved in fortnalin and illustrates very well
the effect of this preservative, being reduced practically to a mere skeleton. Its appearance
has been thereby so altered that I at first quite failed to recognize it as belonging to this
species. Keller (1889) has given an excellent coloured figure of t h e external form of the
sponge, apparently taken from life.
Previously known Distribution. Gulf of Mannar (Dendy);Red Sea (Keller, Row, Topsent).
Register Numbers, Localities, &c. XLII. 9, xmI. 6, Cargados Carajos, 30.8.05,
B. 9 and 13, 30 fathoms ; LXVI., LXIX. 1, Diego Garcia, t 4 fathoms ; XCV., Amirante,
18.10.05, E. 25, 20-44 faathorns; CXX. 1, Salomon, 10-14 fathoms; CXXXIII. 1, Seychelles, F. 9, 37 fathoms.
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99. Acanthella pulcherrima Ridley and Dendy var. calyx nov.

(Plate 6, fig. 6.)
Acanthella pulcherrima Ridley and Dendy [ 1886, 18871.

The typical form of this sponge, from Torres Straits, figured in the Report on the
“ Challenger
Monaxonida, is remarkable for its beauty, but the variety obtained by tbe
“Sealark” Expedition a t Cargados Carajos is still more elegant, having the form of a
stalked goblet attached to a piece of dead coral (Plate 6, fig. 6). The total height of the
specimen is about 85 mm., and the maximum breadth of the cup about 63 mm. The cup
is deep and funnel-shaped and rather thin-walled. The stalk is about 13 tnm. in length
and 5 mm. in diameter. The inner and outer surfaces of‘ the cup are similar, beset with
close-set longitudinal ridges, more or less broken up into smsll spines or conuli, much as in
the type of the species. Neither pores nor vents are recognizable, both being probably
covered over by the dermal membrane, which is presumably provided with pore-sieves in
life. The colour in spirit is light brown.
The skeleton arrangement and spiculation closely resemble those of the type. The
slender strongyla-sinuous in boiled-out preparations-seem to be a good deal longer, sometimes measuring a t least 1’3 by Om0086mm., but very variable. The styli (sometimes
becoming oxeote) are also perhaps a little larger.
Previously Icrr.own Distribution of the Species. Torres Straits ( Ridley and Dendy).
Register Number, LocaZity, $c. LXXVIII. 9,Cargados Carajos, 28.3.05, B. 2,30 fathoms.
”

100. Acanthella cavernosa n. sp.

(Plate 7, fig. 7 ; Plate 17, fig. 3 a-b.)
The single specimen (Plate 7, fig. 7) is massively lobose, swollen, with a contracted
base of attachment, almost forming a short, thick stalk. The surface is covered with coarse
aculeations, mostly blunted, between which is stretched the glabrous, parchment-like
dermal membrane, interrupted here and there by large pseudoscula, which lead into the
very cavernous interior of the sponge. The total height is 65 mm., the maximum diameter
45 mm. Texture compressible, resilient. Colour in spirit, yellowish grey, with a pinkish
tinge in places.
The skeleton as a whole is tree-like, with the branches terminating in the surface
conuli. Each branch may be regarded as a very stout fibre, about 1.0 mm. in diameter,
composed of a very dense feltwork of slender spicules, many of which echinate its surface.
If there is any spongin a t all in these fibres it is very inconspicuous. The fibres are rather
distant from one another and between them the mesoglcea is free from spicules. There is
of course no dermal skeleton and only on the conuli is there sometimes a slight indication
of hispidation.
Slender styli (Plate 17, fig. 3 a ) , nearly straight or more or less
Xpicules:-(l)
crooked; varying greatly in length up to about 0.88 mm. and in diameter up to about
0-011 mm.; base evenly rounded off, apex usually gradually and sharply pointed, often
irregular.

DENDY-REPORT

121

ON T H E SIGMATOTETRAXONIDA

(2) Slender strongyla (fig. 3 b), usually longer than the styli and siiiuous
out preparations; length up to about 1.3 mm., diameter up to about 0.011 mm.

ill

boiled

As regards external form this species seems to come nearest to the type specinieri of
Carter's Acanthella stipitata [1881 c], which seems to be the comrnon species on tjhe South
coast of Australia. In that species, however, the strongyla, so abundant in A. c ~ ~ v e r ~ ~ o m ,
are either absent or feebly developed. As regards spiculation the " Sealark spotige makes
a nearer approach to the Japanese species described [1898] by Thiele (A. v z d p t w a i d
others which are probably identical) ; but the external form is very different. A supposed
variety of A . stipitata from Torres Straits, described in the Report on the " Challenger "
Monaxonida, may be specifically identical with A. caverrzosw but has shorter spicules.
From the common Indian Ocean species, A. carteri, A. cavernosta is distinguished both by
external form and by the presence of the numerous long, slender strongyla. The species
of Acanthella are, however, extremely difficult t o discriminate, and there is 110 doubt that
far too many have already been proposed, so that it is with considerable reluctance that I
suggest a new one.
Register Number, Locality, dc. LXXI. 7, Amirante, 17.10.05, E. 21, 30 fathoins.
"

Genus AULETTA
Schmidt [1870].
Axinelletff of tubular form, with vents at the apices of the branches. Skeletoii coinposed of megascleres (stylote, strongylote or oxeote) arranged chiefly in loiigitudinal bmds
and radiating towards the surface in tufts. No microscleres.
101. Auletta elonyata Dendy.
Auletta ekmgato var. Ji-uticoso Dendy [ 1916 A].

Auletta elongatn Dendy [19051.

This species is represented in the collection by three specimens, two froin Amirante
and one from Cargados Carqjos. They all differ from the type of the species in their
shorter branches (tubes) and more bushy habit; R.N. c., in particular, closely resembling
the figure of Auletta elongata var. fruticosa given in my Okhamandal Report [I916 A].
The average length of the spicules, however, appears to be much greater than in that
variety and in R.N. XXIX. 1 the strongyla may attain a length of 2.67 mm. These long
strongyla, more or less sinuous in boiled out preparations, appear to be very characteristic
of the species,
Previously kliown Distribution of Species. Ceylon, Gulf of Manaar, Okhamandal
(Dendf).
Register Numbers, Localities, &c. XXIX. 1, Cargados Carajos, 3.10.05, B. 24,
30 fathoms; c., Amirante, 11.10.05, E. 10, 22-85 fathoms; CII. 1, Amirante, 18.10.05,
E. 25, 44-20 fathoms.
102. Auletta lymta (Esper) var. brevispiculata Dendy [19051.
A fragment of an Auletta from Cargados Carajos is altnost certainly referable t o this
variety. It consists of portions of two very thick-walled tubes fused together laterally for
almost their entire length. I n one the free end remains perfect and shows a saucer-shaped
terminal depression with a sphinctrate vent. The surface is slightly rugose, with a finely
reticulate dermal membrane between the rugosities, and very slightly hispicl in places.
SECOND SERIE8-ZOOLOGY,
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The skeleton is much more typically “Axinellid” than usual in the genus, consisting
chiefly of distinctly plumose columns of short spicules curving outwards to the surface but
connected by spicule bundles and single spicules crossing at right angles between adjacent
colunins. A good deal of very pale-coloured and inconspicuous spongin is present around
the spicules, at any rate in places. Many spicules are irregularly scattered between the
columns. The spicules are all rather short, usually stout, more or less bent styli and oxea,
measuring about 0’34 by 0.017 mm. when fully grown.
It may be necessary, when we know more about the range of variation, t o raise this
variety to specific rank.
P~eviouslyknown Distribiition of the Variety. Gulf of Manaar (Dendy).
Register Number, Locality, dc. xxxv., Cargados Carajos, 30.8.05, B. 13, 30 fathoms.
Bowerbank [18641.
Genus HYMENIACIDON
Axinellee in which the skeleton is a reticulation of spicular fibre or a feltwork of
loose spicules, with or without spongin. Without a special dermal crust of tangential
spicules. Megascleres stylote to tylostylote (? sometimes oxeote). No microscleres.
This is a very unsatisfactory genus, however it may be diagnosed. It is evidently
composed of species with a much reduced spiculation, possibly derived in part from an
Ectyonine line of ancestry through some such form as Hymeclesmia Zipchela, in which the
spiculation is already reduced to smooth subtylostyli and tylostyli. It is, indeed, very
probable that it is not a natural genus at all but a polyphyletic group derived from
various sources.
103. Hyrneniacidon variospiciilnta n. sp.
(Plate 17, fig. 4.)
The single specimen appears to be part of a n encrusting sponge which has been cut
off from its base of‘ attachment. Its present thickness is not more than 3 OF 4 mm. except
where it rises up in a low projection bearing a single relatively large vent, 3 mm.in diameter,
which forms the termination of a deep, cylindrical, oscular tube. The margin of the vent
is destitute of any membranous extension. The surface, except immediately around the
vent, exhibits a very characteristic menndriniform pattern, due to the presence of a network
of strongly developed subdermal cavities, covered over with a very thin, transparent
dermal membrane which is reduced to a sieve by the very numerous inhalant pores. The
specimen measures about 21 mm. by 13 mm. in length and breadth. The texturais firm
but somewhat cavernous internally. The colour in spirit is light brown.
The main skeleton is a dense and thoroughly confused feltwork of single spicules of
very various sizes. I n the interior of the sponge they appear to be completely without
definite orientation, but in the solid trabeculae which separate t h e subdermal cavities they
mostly lie more or less at right angles to the surface and often with their apices projecting
slightly beyond it. There also appeax t o be more of the smallest spicules in those situatioiis
than elsewhere, and these may even show a tendency to arrange themselves in very feebly
developed dermal brushes. Another noteworthy feature is the presence of a large quantity
of sand in the tissues between and immediately beneath the subdermal cavities.
There is no dermal skeleton.
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Spicules (Plate 17, fig. 4). Smooth styli and subtylostyli (or tylostyli) of various
shapes and sizes, connected by intermediates. The following may be taken as typical :
( a ) Long, stout, more or less bent or crooked ; evenly rounded off or slightly enlarged at
the base, which is a little narrower than the middle ; tapering very gradually .to the apex,
which is usually sharply pointed but may be more or less blunted. Size about 0.9 by
0’039 mm. ( b ) Similar to the above and of about the same length, but only about
0.017 mm. in diameter, or even less. ( c ) Short and slender, with well-developed, rounded
head and gradually and sharply pointed apex; slightly curved; size about 0.2 by 0*0086mm.,
or even less sometimes. Some of the larger spicules, a t any rate, instead of being simply
tylote, have a slight annular thickening situate at a varying distance from the basal end.
Reggistw Number, Locality, &c. CXXII. 7, Salomon A, 3.7.05, 75 fathoms.
104. Hymeniacidon conglonierata 11. sp.

(Plate 8, fig. 8 ; Plate 17, fig. 5 a-b.)
There are two specimens of this sponge in t h e collection, which are very likely parts
of the same colony. Each consists of an agglomeration of rather slender, frequently anastomosing branches, terminating here and there in short, free apices (Plate 8, fig. 8). The
branches are about 3 mm. in diameter and are attached here and there to fragments of
calcareous d6bris. Their surface is marked by a feebly developed reticulation of low ridges
and conuli and is slightly hispid. The vents appear to be small and scattered. The colour
in spirit is light brown. The texture is compressible and resilient, fairly tough.
The skeleton is a confused reticulation of spicules, some of which are united together
in fibres by a large amount of pale-coloured spongin. The principal fibres run lengthwise
and the arrangement of the spicales in them is very lax. Individual spicules and loose
butidles of spicules radiate obliquely outwards to the surface, especially to the conuli,
beyond which their apices frequently project. The radiating bundles may have a slightly
plumose character. There is no special dermal skeleton but the thin, transparent dermal
membrane is stretched between the conuli.
The spicules are long, smooth styli (Plate 17, fig. 5 a), all rather slender but yarying
considerably in shape and dimensions. They are more or less curved or crooked, evenly
rounded off at the base, usually more or less gradually sharppointed but often irregular
and sometimes blunted at the apex. They measure up to about 0.9 by 0.022 mm. but are
usual$ more slender ; sometimes very slender (perhaps young). A few tylostyli (fig. 5 b),
with rounded heads, also occur ; these do not appear to attain so great a length as the
styli. There are also a few strongyla.
The dermal membrane of this sponge and, t o B less extent, the deeper tissues, contain
a variable number of curious spherical bodies, commonly about .9.028 mm. in diameter.
These have a radially striated structure towards the periphery while the middle is usually
occupied by a large number of minute dark granules that look like pigment-granules. I
a m pretty sure, however, that these bodies are artificial concretions and not pigment cells.
Registev Numbers, Loculity, &c. LXXVIII. 12, 16, Cargados Carajos, 28.3.05, B. 2,
30 fathoms.
16-2
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Genus LEUCOPHLCEUS
Carter [1883 F].
AxinelleE of massive habit, often clathrous. Main skeleton a reticulation or feltwork
of loose spicules or spicular fibre with little or no spongin. Dermal skeleton well developed,
usually as a crust of tangentially placed spicules. Megascleres typically stylote, sometimes
oxeote. No microscleres.
105. Leucophlms feneatratus Ridley.
Leucophlamq fenestratus Ridley [I884 c].

EIymeniacidoib feneslratus Lindgren [18981.

The specimen is a good deal damaged, but in its highly cavernous character, with
numerous wide cavities separated by thin partitions, it evidently agrees closely with the
type, as described by Ridley. The general form is massive, with very uneven, much
folded, but, almost glabrous surface. It measures about 83 mm. in length, with an average
breadth of about 35 mm. The texture is rather friable, the colour in spirit pale yellowish grey.
The main skeletoii is a dense, confused feltwork of fairly large and stout styli, with
a tendency to arrange themselves in ill-defined bundles. The dermal skeleton consists, in
places a t any rate, of a dense feltwork of smaller styli, or subtylostyli, arranged tangentially.
The larger styli are usually more or leas crooked and are characterized by the often
very conspicuous narrowing of the base; they measure up to 0.8 by 0.026 mm. The
smaller subtylostyli vary greatly in size, say about 0’25 by 0.007 mm., but they are
coniiected with the larger forms by innumerable gradations. These smaller forms are not
mentioned by Ridley in his original description but we pointed out in the Report on the
“ Challenger ” Moiiaxonida (p. 169) that small surface spicules do occur in this species.
I n L. subacemtus Ridley and Dendy [18871, which is evidently very closely related to
L. fenestratus, there appears to be a much sharper distinction between the larger styli of
the main skeleton and the small surface spicules, and the latter are characteristically
arranged at right angles t o the surface, but very sparsely. I suspect that there is much
variation in this respect, however.
P~*eviouslyknown Distribution. Port Darwin (Australia), Arafura Sea, Providence
(Mascarenes) (Ridley) ; Coast of Cochin China (Lindgren).
Hegiste~Number, Locality, &c. VILI. 4, Saya de Malha, 6.9.05, c. 15, 55 fathoms.

~

Topsent [1896 A].
Genus SPONCOSORITES
Axinellex in which the main skeleton is a dense, confused feltwork of oxea of very
various sizes; some of the smaller oxea, arranged tangentially, uvually form a dermal
skeleton. No microscleres.
This genus was originally proposed by Topsent in 1896 for his Spongosorites placenta
and placed in the family I‘Coppatiida” Two years later [I1898 C] the same author proposed
the genus Anisoxya, also characterized by the absence of microscleres and the presence of
oxea of very various sizes, but supposed to differ from Spongosorites in the nature of the
ectosoine, the structure of the choanosome, &c. This genus has also been placed by its
author [1904 A] in the ‘‘ Coppatiid= ” but the name Anisoxya, being pre-occupied, has been
replaced by Topsentia [Berg 18991.
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As there does not seem, in the present state of' our knowledge, to be any really
tangible distinction between Spongosorites and Topsentia I propose to make use of the
former name, as I did in my report on the Ceylon Sponges, although the latter has been
adopted by Hentschel [1912] for a species closely related to that about to be described.
Hentschel, indeed, adopts both genera, placing Spongosorites in the Axinellide and
Topsentia in the Coppatiidze. It is quite possible that there may really be two phylogenetically distinct generic types, represented by such forms as Xpongosorites placenta
and Topsentia glabra respectively, which have come to resemble one another by convergence,
but this point can only be decided by minute anatomical investigations such as have not
yet been carried out.
I n the meantime the resemblance which these sponges bear to species of Hymeniacidon
and Leucophleus makes it advisable to keep them all close together as reduced Sigmatotetraxonida. It is true that in Hymeniacidon and Leucophlceus the typical megascleres
are stylote, while in Spongosorites they are oxeote, but these two types of' spicule appear
to merge into one another in many so-called Axinellidae.
On the other hand it must be borne in mind that Spongosorites may have affinities
with the genus Petrosia, with which it would seem t o be connected by such species as
P. seychellensis (q.v.).
106. Spongosorites salomonensis n. sp.

(Plate 17, figs. G a-c.)
This species is represented by two or three irregular, massive, almost tuberous pieces,
all in the same jar arid very possibly parts of the same colony. The largest piece measures
about 58 mm. in maximum diameter. The surface, which is fairly smooth but very uneven,
has been a good deal worn, but in some places, a t any rate, where it remains uninjured, there
is a thick dermal membrane firmly adherent to t h e underlying tissues. The vents appear
t o be rather small round openings in the dermal membrane, varying in size, without
prominent margins. Rather narrow cylindrical canals penetrate the interior of the sponge ;
otherwise it is solid and compact. Texture rigid and incompressible. The colour in spirit
is dark brown, and, as there were no other specimens in the jar, this may be regarded as
proper to the sponge.
The main skeleton is a very dense and entirely confused feltwork of niegascleres of
various sizes, large and small mixed together without any sort of order. For some distance
beneath the (uninjured) surface, however, the smaller ones predominate, while in the
dermal tnembrane itself the skeleton is composed almost exclusively of the sinaller forms,
interwoven to form a very compact feltwork in which most of the spicules lie tangentially.
Spicules :-( 1) Large, stout megascleres (Plate 17, fig. 6 a ); slightly curved, fusiforrn ;
ends very variable, sharp or blunt, so that the spicule may be oxeote, strongylote or stylote.
Size about 1.3 by 0'043 mm.
(2) Small oxea (fig. 6 c ) ; slightly curved, fusiform, gradually and sharply pointed at
each end. Size very variable, commonly about 0'37 by 0.012 mm., but ranging down to
0.065 by 0.0034 mm. on the one hand, and, on the other, connected by intermediates
(fig. 6 b ) with the large, stout oxea.
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This species is evidently nearly related to my Spongosorites (?) Zapidiformis from
Ceylon [1905] and Hentschel’s Y’opsentia indica from the Arafura Sea [1912]. It appears
to difler from both in its dark colour, in the presence of a well-developed dermal membrane
with special skeleton, and in the greater length attained by the large oxea.
Iieyisler Nunaher, Locality, &c. CXVI., Salomon B, 60-120 fathoms, 3.7.05.
Section HETEROXYELE,
Axinellin= with symmetrical acanthoxea which do not a1)pear to be derived from
echinating acanthostyles. Other spicules various,
Genus HIGGINSIA
Iiiggin [18771.
Heteroxyeae of various habit. Megascleres smooth oxea (sometimes styli) and
acanthoxea. No microscleres (unless the acanthoxea can be regarded as such).
107. Higginsia petrosioides

11.

sp.

(Plate 7, fig. 9 ; Plate 17, fig. 7 a-e.)
The single specimen (Plate 7, fig. 9) is cushion-shaped, with a constricted base of
attachment and broadly rounded margins. The upper surface is strongly convex, rising
gradually t o a blunt apex in the centre, occupied by two or three rather small, inconspicuous vents. The upper surface is also thickly and uniformly beset with small conuli,
caused by the slightly projecting ends of the stout radially arranged skeleton-columns.
The specimen measures 38 min. in greatest diameter and 25 mm. in maximuin thickness,
in the centre. The texture is very hard mid compact ; the colour, in spirit, light, dull
yellow,
The main skeleton is very dense and consists principally of stout, radially arranged
columns of stout megascleres (chiefly oxeote). In the columns the spicules are not very
regularly arranged but for the most part run lengthwise. The narrow intervals between
the columns are bridged by siinilar spicules which often run more or less at right angles
to them, either singly or grouped; but the whole arrangement of the skeleton tendB t o
become confused and irregular. Small spined oxea are abundantly scattered everywhere
between the other spicules and in the thin dermal membrane which is stretched between
the slightly projecting ends of the skeletal columns.
Spicules ;-( 1) Stout, smooth, fusiform oxea (Plate 17, fig. 7 a ) ; fairly strongly
curved ; usually gradually and sharply pointed at each end, only very occasionally passing
iiito stylote or strongylote forins (figs. 7 b, c ) ; size about 0.74 by 0’043 mm.
(2) Smooth, slender megascleres (fig. 7 d-d”) ; usually more or less crooked; Sometimes
gradually and simply sharp-pointed at each end, sometimes hastate, and sometimes having
each end divided into two sharp teeth, with a slight enlargement of the shaft and a distinct
enlargement of the axial canal at the point of bifurcation ; size about 0.55 by 0‘0086 mni.
These spicules occur in comparatively small numbers, quite irregularly scattered through
the sponge.
(3) Small spined oxea (acanthoxea) (fig. 7 e); sharply pointed at each end ; fairly stout;
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usually cuyved or even angulated in tho middle ; uniformly and fairly closely beset with
small sharp spines ; size aboiit 0'16 by 0'008mm. (excluding spines). In n boiled-out
preparation I have seen a very few smooth oxea of' about the same size a i d shape, and
there are a number of smaller spined forms which may be young.
This species appears t o be quite distinct froin m y previously described. Its most
interesting feature is the possession of slender megascleres whose ends are frequently
bidentate. It will be remembered that this character occurs at one end only of a similar
spicule (described as n stylus) in Derichopsis bicler~tifei-r.cRidley and Dendy [18871,
and its occurrence in Higgirwz'tcpetrosioides certainly seems to afford support to the views
of those authors who regard Dendropsis as :t synonym of Higgiiisia.
Registel- Number, LocuZity, &c. CXXXII. 2, Seychelles, 20.10.05, F. 6, 44 f'athoms.
108. Higginsia higyini n. sp.
(Plate 7, fig. 8 ; Plate 17, fig. 8 cb-f)
Higginuia s p Deiidy [1915].

Sponge (Plate 7, fig. 8), massive, irregular, or encrustiiig; with n more or less strongly
pronounced tendency to grow out into ascending digitiform processes, which are usually
compressed laterally. Surface uneven, slightly conulose, in places hispid (especially on the
conuli). Texture fairly compact but compressible and resilient ; slightly fibrous; rather
friable. Vents not seen. The largest specimen (R.N. LXV.), which is broken in half and
otherwise a good deal damaged, measures about 98 mm. in height, 60 mm. in breadth, and
70 mm. in thickness at t h e base. It is somewhat wedge-shaped, narrowing off to a ridge
at the top, from which the feebly developed digitiform processes arise. Another, much
smaller, specimen (R.N. LSIX. 2) is very irregular in shape but has the digitiform processes much better developed. The colour, in spirit, ranges from brown t o light yellowish grey.
The main skeleton is very lax and irregular, composed chiefly of very loose, ill-defined
wisps of long, stout oxea, which run towards the surface, frotn which they may project in
'loose radiate tufts of usually more slender spicules The oxea are acconipaiiied by very long,
slender styli, which seem t o have no definite arrangement. Numerous spined microxea are
scattered in the thin dermal membrane and in the choanosome.
SpiczsZes:-( 1) Fairly stout, smooth oxea (Plate 17, fig. 8 a ) ; gently curved or slightly
angulate in the middle; gradually and sharply pointed a t each end ; occasionally becoming
stylote; size about 1.3 by 0'026 mm. Numerous more slender forms of about the same
length also occur.
(2) Very long, slender, smooth styli (fig. 8 b ) ; usually slightly curved; evenly
rounded off at the base, which is the thickest part of the spicule; gradually sharp-pointed
at the apex; size about 2.76 by 0'017 n m . Occasionally a short slender style is also seen
(fig. 8 c).
(3) Spined oxea (acanthoxea) (fig. 8 d ) ; rather slender; slightly angulate in the
middle; covered pretty uniformly with small, sharp spines, but often with a specially
strongly developed whorl of spines at or near the middle; gradually and sharply pointed
at each end ; very occasionally smooth and sub-centrotylote (fig. 8f); soiuetimes intermediate (fig. 8 e); size about 0.1 64 by 0'004 mm. (exclusive of spines).
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This species is chiefly distinguished by its long, fairly stout, smooth oxea and very long,
slender styli ; also, perhaps, by the frequently sub-centrotylote character of the acanthoxea,
indicated usually by specially strong spination near the centre, but most distinctly in the
rare cases where the spicule is smooth.
The imperfect specimen which I recently recorded from Okhamaiidal is evidently a
slight variety of this species, in which the acanthoxea are usually more strongly angulate,
and the smooth sub-centrotylote form is much more abundant.
Previously known Distribution. Okhamandal (Dendy).
Register Numbers, Localities, dc. XXI. 6, 7, 10, Providence, 3.1 0.05, I). 1, 39 fathoms;
LXV., Lagoon, Diego, 12.7.05, 10 fathoms; LXIX. 2, Diego Garcia, 14 fathoms; CXIII. 7,
Egmont Reef.
Germs HALICNEMIA
Bowerbank [ 18641.
Hderoxyeae in which the sponge typically forms a thin crust. The principal megascleres are long, stout tylostyli or styli arranged at right angles t o the base of support.
Microscleres are present in the form of spined microxea (which may be replaced by pseudasters?). There may also be long, slender, centrotylote oxea.
Topserlt has published a very useful and interesting paper [1897 B] on this rare and
little knowii genus, in which he points out its close relationship to Higginsia. He includes
in the genus one species, H. constellata, in which the spined niicroxea are replaced by
I‘oxyasters”, from which he draws the conclusion that the rnicroxea axe aster-derivatives.
More probably the “ oxyasters ” are merely pseudasters derived from the spined microxea.
The “Sealark” collection contains a single specimen, evidently referable to an undescribed species, distinguished chiefly by the absence of the long, slender, centrotylote oxea
(tornota of Topsent). I am inclined to think that these spicules, so conspicuous in the few
other species of Halicneniia, may be regarded as elongated microxea, and that their presence
or absence is not of generic importance. Nor do I imagine that H. constellata.,on account
of its pseudasters, need be considered as the type of a distinct genus.
109. Halicnenaia saloinonensis n. sp.

(Plate

17,fig. 9 a-c.)

The sponge forms a rather thin, irregular crust, of a pale greyish yellow colour, spread-

ing over a very irregular calcareous pebble (nullipore?). The surface is coarsely hispid owing
to the projection of the long tylostyles. No vents were seen.
The skeleton consists of long, smooth, stout tylostyles, subtylostyles and styles,
arranged, for the most part, more or less a t right angles to the base of attachment. The
soft tissues between these spicules are densely charged with spined microxea.
Xpiczdes:-( 1) Tylostyli (Plate 17,fig. 9 a ) ; long, smooth, usually irregularly curved :
usually thickest about the middle and tapering gradually to both extremities; with a fairly
well-developed head, usually of “ enormispinulate” type, and usually a finely pointed
apex. Size up to about 2.2 by 0’069 mm. These more typical megascleres pass into much
more slender, simple styli of about the same length (fig. 9 b).
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(2) Spined microxea (acanthoxea) (fig. 9 c) ; fusiform, gradually sharp-pointed at each
end; gently curved or slightly angulated in the middle; uniformly beset with feebly
developed spines, sometimes nearly smooth; size very variable, up t o about 0.14 mni. by
0.005 mm., but usually smaller.
This species differs from others of the same genus in the absence of the long, ceiitro-

tylote oxea (tornota of Topsent).
Reyister Nzcmber, Locality, &c.

CXXIV.

4, Salonion, 3.7.05, 75 fathoms.

Genus ACANTHOXIFER
Dendy [ 19051.
Heteroxyeae with a dense spicular cortex broken up into polygonal plates by porebearing grooves. Main skeleton a confused reticulation of‘ oxea. Cortical skeleton composed
chiefly of dense brushes of oxea arranged at right angles to the surface. Megascleres smooth
and spined oxea. Microscleres trichodragmata.
When I first proposed this genus I overlooked the already existing genus Myrmekioderrna, founded by Ehlers [1.8701for the reception of Esper’s Alcyoniutn yranulcxtim, f’roiii
the East Indies. Judging from Ehlers’ detailed description of this species it seems quite
possible that Acanthoxifer ma,y be a synonym of Myiwaelcioderrnu, but Ehlers says nothing
about the existence of trichodragmata and, for the present at any rate, the two may conveniently be kept distinct.
110. Acanthoxifer ceylonensis IDendy [19051.

There are several specimens of this remarkable sponge in the collection but they agree
so closely in all respects with the Ceylon types that it is unnecessary to give any further
description.
Previously known Distribution. Gulf of Manaar (Dendy).
Register Numbers, Localities, &c. LII. 5, LIII. 9, 10, 11, 13, Coetivy; cx. 5,Egmont Reef.
Family Clavulidae.
Monaxonellid Sigmatotetraxonida in which the typical microsclere is a pseudaster with
an elongated axis. Very occasionally c h e h are present ; more frequently all microscleres are
suppressed. The megascleres are typically tylostylote and frequently radially arranged, especially towards the surface. The sponge is frequently corticate, with a special cortical skeleton.
The scope of this family is almost identical with that of Vosmaer’s sub-order Clavulina
as employed in Bronn’s Klassen und Ordnungen des Thierreichs (Porifera, p. 328), and
adopted in the Report on the “Challenger” Monaxonida, the principal digererice being the
exclusion of the genus Stylocordyla, which I now regard as having in all probability originated independently from a Tetillid ancestor.
In recent years the various sub-families comprising the ClavulidB have, with very
general consent, been regarded as belonging to the astrotetraxonid line of‘ evolution. So
long ago as 1902, however, in his paper “On the shape of some siliceous spicules of
sponges,” Vosmaer showed that the “spiraster” is not a true aster at all, but a modified
monaxoii. This fact alone would hardly have sufficed to justify the transference of the
SECOND SERIES-ZOOLOGY, VOL. XVIII.
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family to the Sigmatotetraxonida, for spiny microrhabds are by no means uncommon in
the Astrotetraxonida, and it might be supposed that they had simply supplanted true asters.
On the other hand the alleged occurrence of chelae in association with so-called discasters (discorhabds) in Schmidt’s Sceptrella regalis [1870] has long been felt as an
anomaly that required explanation if these sponges were really Astrotetraxonida. The
explanation which I myself formerly adopted was that the association was accidental, but
in view of the remarkable discoveries of the “Sealark” expedition this explanation must
now be abandoned.
As will be seen presently, the new genera Barbozia, Didiscus a i d Sigmosceptrella
demonstrate in a very conclusive manner the desmacidonid origin of, at any rate, t h e
Spirastrellinae, for, in addition to a primitive type of discorhabd, the first possesses abuiidant
chelae which are unquestionably proper to the sponge, while the secoiid, although it no
longer contains chelae, still possesses echinating tylostyles associated with its peculiar
oxydiscorhabds.
I have also been able to show, quite recently, that the discorhabd in the new genus
Sigmosceptrella arises from a sigmoid protorhabd and must therefore be regarded as
belonging to the sigmatose series of microscleres. We may therefore conclude, with some
degree of confidence, not only that the Clavulidae are modified Desmacidonids, but also
that they have sprung from the ectyonine division of that group.
The three sub-families into which the Clavulidaa are here divided, viz. Spirastrellinae,
Clioninae and SuberitinE, are by no means sharply marked off from one another. The
Spirastrellinae are undoubtedly the most primitive of the three and the Suberitine seem
to have originated from them simply by loss of microscleres. Indeed one cannot draw a
hard and fast line even between the genera Spirastrella and Suberites as at present understood. It is amongst the Spirastrellinae, then, that the origin of the pseudasters must be
sought and we shall return to this question after giving a diagnosis of the sub-family.
Sub-family Spiraxctrellinae.
Non-boring Clavulidae with pseudastrose microscleres of various forms, chelae rarely
present.
If we may judge from the form and from what is known of the development of the
pseudaster (discorhabd) in Barbozia, Didiscus, Sceptrella, Sigmosceptrella and Latrunculia, which, for various reasons, are probably t o be regarded as more primitive genera than
Spirastrella, it would seem that this spicule arose by the appearance of discs, or whorls
of outgrowths, on an elongated axis.
I have recently [l917] given an account of the development of the discorhabd in
two species of the genus Latrunculia, while early stages of the corresponding spicule in
Didiscus and Sigmosceptrella are shown in Plate 18, figs. 3 c’-c”’ and 4 c. It is obvious
in these cases that the whorls of outgrowths are secondary features and have nothing to
do with the rays of true astersX. The transition from Latrunculia through Sigmosceptrella
to Spirastrella is so gradual that we can hardly avoid extending the same conclusion to
the pseudasters (spinispirae) of that genus also.

* Cf. tllao Dendy and Nicholson [19171.
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In the genera Barbozia and Didiscus the axis of the pseudaster (discorhabd) is either
straight or but slightly curved. In Latrunculia it also remains straight but the whorls of
outgrowths may show indications of torsion. In Sigmosceptrella the young discorhabd is
actually sigmoid and frequently shows torsion. In Spirastrelln, on the other hand, the
axis has become bent in a spiral, zig-zag fashion, and the spines are distributed along its
length instead of being collected in whorls. The axis of this spinispira may also become
greatly abbreviated and the spines crowded together, and this leads, in the genus Timea
(and in Hemiasterella?), t o the formation of a spicule which is indistinguishable, at any
rate in the adult condition, from a euaster. Finally, in the genus Placospongia, the original
spinispira develops into a spicule which is almost indistinguishable from the sterraster of
Geodia, with which, indeed, it was for a long time confounded.
It is evident that, in considering the relationships of the genera in this sub-family,
it is necessary to make very full allowance for the phenomenon of convergence so frequently
met with amongst sponges. The pseudasters here appear to be of quite different origin
from the pseudasters of such genera as Cyamon and Trikentrion. The latter are undoubtedly also modified Ectyonines, but their pseudasters-at
any rate in the case of
Cyamon and probably, by analogy, in that of Trikentrion also-are derived from the spiny
bases of the echinating acnnthostyles, as I have already pointed out in dealing with the
Cyamoneae (p. 107). The development of pseudasters from spined isochelae in Hyrnedennia
crux and H. cmigrna [cf. Lundbeck 19101 appears as another case of convergence, but
the sigmatose origin of the pseudasters in Signiosceptrella suggests a closer relationship
between the forms in question than might at first sight be suspected".
The "Sealark" collection is very rich in generic representatives of the Spirastrellinae.
In addition to the new genera Barbozia, Didiscus and Sigmosceptrella, it contains species
of Spirastrella, Timea, Placospongia and Hemiasterella. 0ther very interesting genera
which are not represented in the collection, but which I think must also be assigned to
the sub-family, are Sceptrella, Podospongia, Negombo, Trachycladus and Axos.
Genus BARBOZIA
11. gen.
Spirastrellinae with pore-areas on the summits of pnpillae. Skeleton reticulate. Megascleres diactinal, oxeote or strongylote. Microscleres palniate ariisochelae and discorliitbds,
the latter not radially arranged in a special surface layer.
This remarkable new genus is named in honour of the well-known zoologist J. V. Barboza
d u Bocage, the founder of the genus Latrunculia. The character of the canal system, with
its raised pore-areas, and the occurrence of the discorhabds are sufficient to establish a close
relationship between Latrunculia and Barbozia. The association of chelae and discorhabds
has, as stated above, already been described in Schmidt's genus Sceptrella [1870] and
Schmidt himself suggested that the loss of chelae in a Sceptrelline ancestor may have given
rise to the genus Latrunculia. Subsequently, also, he described [1875] a species without
c h e h under the name Sceptrella triloba, which is probably a Sigmosceptrella.
Hitherto I have refused t o accept the genus Sceptrella, which was very imperfectly
described, and regarded the association of the discorhabds with chelae as probably accidental,

*

For further discussion of the origin of pseudasters wide Dendy [1921].
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The discovery of Barbozia, however, indicates that Schmidt's description was probably
correct so far as it goes. Unfortunately he says nothing of the megascleres, so that we
cannot be certain what the characters of the genus Sceptrella really are, but the form of
the chelae and of the discorhabds, and the arrangement of the latter in a well-defined
dermal layer, indicate that it is probably quite distinct from Barbozia.
The retention of the chelae seems to indicate very clearly that Barbozia is a more
primitive genus than Latrunculia, and the discorhabds of this genus are therefore perhaps
the most primitive form of the spicule known. The strongly marked differentiation of the
two ends of the discorhabd in some species of Latrunculia (e.g. L. apicalis) may perhaps
be regarded by some as a result of their radial arrangement in a surface layer, but the
fact that the spicule develops in the interior of the sponge constitutes a difficulty in the
way of ittributing this differentiation directly to mechanical causes [cf. Dendy 1917, 19211.
11 1 . Barbozia primitiva n. sp.

(Plate 8,fig. '3 ; Plate

18,fig. 1 a-e.)

The single specimen (Plate 8,fig. 9) is massive, hemispherical, flat below, where it
has evidently been cut off from the substratum. The upper surface bears three groups of
prominent vents, two or three in each group and each vent. occupying the summit of a
short, thin-walled, conical projection. It also carries numerous hollow, thin-walled, porebearing papillae in various stages of development. When fully grown these papillae appear
t o be more or less compressed laterally and may measure as much as 4 mm. in height by
4 mni. in maximiim diameter. They are truncated at the top, where the pore-bearing area is
situate. Between these papille the surface is much encrusted with a thin coating of foreign
organisms (Reniera &c.). The oscular projections and pore-bearing papillae are fragile and
easily broken, but the texture of the sponge as s whole is compact, solid and incompressible.
The colour in spirit is very pale yellow. The maximum diameter of the almost circular
base is 75 mm. ; the maximum height of the sponge about 45 mm.
The main skeleton is a dense and extremely confused reticulation of oxea and strongyla,
with no distinct fibre and no spongin, but with a more or less pronounced tendency for
the megascleres to arrange themselves in very dense tracts, with more or less vacant
intervals (free from rnegascleres) between. There is an especially dense dermal or cortical
layer of megascleres, varying up to about 0'34 mm. in thickness, supported on short, thick
pillars of spicules springing froin the main skeleton and with more or less extensive subdermal cavities between them. The megascleres of the cortex lie in various directions, but
for the most part tangentially. Immediately around the vents they arrange themselves side
by side a t right angles t o the vent margin, and in the pore-areas at the ends of the porebearing papillae they form dense brushes at right angles to the surface. There appears t o
be no difference between the cortical (dermal) megascleres and those in the interior of the
sponge, and there is no dermal layer of discorhabds.
MegascZeres.--( 1) Strongylote (Plate 18,fig. 1a ) ; usually slightly curved or bent,
equal-ended, narrowing somewhat at -the two ends, which are broadly rounded off; aize
coniiuonly about 0'35 by 0.013 mm.
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(2) Oxea (fig. 1 b) ; slightly curved, often distinctly biangulate ; gradually and finely
pointed a t each e n d ; size commonly about 0.266 by 0.01 mm. Intermediate forms are

rarely met with.
MicroscZeres:-( 1) Palmate anisochek (fig. 1 c, c'), of the form shown in the figure,
about 0.02 mm. long ; very numerous. The small end is often minutely apiculate.
(2) Oxydiscorhabds (fig. I d ) , consisting of a slender shaft, sharply pointed at each end
and bearing two whorls of sharp spines, each whorl placed at about one quarter of the total
length of the shaft from one end. The typical number of spines in each whorl appears to
be six. Length of shaft usually about 0'036 mm., with spines 0.007 mm. long. A few
larger individuals, up to 0'057 mm. in length, are to be found. These spicules, though very
numerous, are not so abundant as the chelie'. Neither form of microsclere shows any special
arrangement.
A remarkable abnormal spicule (fig. l e ) , observed only once, intermediate in size and
form between the ordinary oxea and the oxydiscorhabds, suggests very strongly the presence
of two rings of formative cells responsible for the whorls of spines in the latter, as in the
case of the Latrunculia discorhabd [Dendy 19171.
I n external characters, including the arrangement of the pores and vents, this species
agrees closely with typical species of Latrunculia, such as L. bocagei and L. apicalis, figured
in the Report on the "Challenger" Monaxonida (Plate XLIV). The encrustation of the
surface by foreign organisms suggests a reason for the development of the raised pore-areas,
although that reason may no longer exist in many species exhibiting this character.
The condition of the material does not allow one t o say very much as to the minute
anatomy and histology, but the following observations made upon sections stained with
borax carmine may be of interest. There is a thick, gelatinous ectosome, composed almost
entirely of collenchymatous tissue, but there is a thin layer of fibrous tissue developed in
the deeper part of the wall of the hollow pore-bearing papillze.
The outer part of the ectosome contains the densezcortical skeleton. The inner part
is highly lacunar, containing the larger and smaller subdermal (or subcortical) cavities,
which are continuous with the cavities of the pore-bearing papillae. The choanosome is
broken up into irregular inhalant and exhalant regions, interlocking with one another in
a very complex manner. The former are really continuations of the lacunar, gelatinous
ectosome and contain the branches of the inhalant canal-system. They correspond roughly
with the spicule-bearing tracts referred t o in the description of the skeleton. The latter,
which surround branches of the exhalant canal-system, are at once distinguished by their
more compact and granular appearance. They are crowded with flagellate chambers, which
are spherical in shape and about 0.02 mm. in diameter, with very finely granular mesoglea
between. I am unable to say anything definite as to the mode of opening of the chambers,
but the character of the mesoglcea and a radial arrangement of very narrow exhalant canals
around much wider ones, which is sometimes recognizable, suggests that they are possibly
aphodal or diplodal. I am inclined to think, however, that they are really eurypylous.
Register Numbel-, LocaEity, &c. LXXII. 1, Amirante, 11.20.05, E. 10, 22-85 fathoms.
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111a. Barboxia primitiva var. digitata nov.

(Plate 8, fig. 10 ; Plate 18,fig. 2.)
This variety differs from the type of the species chiefly in external form, the sponge
consisting of irregular, digitiform processes springing from an encrusting base and each
terminating in a prominent vent (Plate 8, fig. 10). The pore-bearing papillae are abundantly
scattered over these processes as well as on the encrusting base, which is much mixed up
with calcareous ddbris, foraminifera, &c. (especially Gypsina plana). The largest process is
about 5 5 mm. long and 12 nlm. in diameter iu the middle ; it is sharply bent like a crooked
finger and has evidently had a branch, which is now broken off. There is another fragment
(R.N. cxxv. 8) from the same jar, growing on a similar inass of calcareous debris (in
association with Hpnedesmia Zmvissima),which does not (in its present damaged condition)
show any finger-shaped processes. Both specimens are now of a deep chocolate brown colour
but this is almost certainly due to staining by another sponge in the same jar (probably
PIocamia massalis).
This variety also differs from the type of the species in the somewhat more slender
character of the megascleres.
Register Numbers, Locality, &c. CXXV. 5 , 8, Mauritius, 23.8.05, A. 2, > 100 fathoms.
Genus DIDISCUS
n. gen.
Spirastrellinze with spicular cortex divided into polygonal areas by contractile poregrooves. Main skeleton reticulate, with a good deal of’spongin. Principal megascleres
diactinal, typically oxeote. Echinating tylostyles may be present. Cortical skeleton consisting of a feltwork of diactinal megascleres and a dermal layer of discorhabds.
This genus is proposed for one of the most interesting novelties in the collection. The
presence of the discorhabds and their arrangement in the type species indicate a close
relationship to Latrunculia, while their form is intermediate between those of a typical
Latrunculia and those of Barbozia. Whereas, however, Barbozia primitiva shows its close
relationship to the Desmacidonidze by the possession of abundant chelae, Didiscus placospongioides shows a similar relationship by its echinating tylostyles, which, as already
pointed out, seem to indicate an ectyoiiine origin for the Spirastrellinae.
As a second species of the genus we may provisionally regard Ridley and Dendy’s
Latrunculia (1) aceyata [18871. Didiscus acerutus is, however, very imperfectly known,
owing to the very bad condition of the only specimen, and may prove to belong to a distinct,
though closely related genus, It is extremely unfortunate that the locality from which
Didiscus aceratus was obtained by the “ Challenger ” expedition is uncertain, but probably
it came froin the South Atlantic.
A third species may possibly be represented by a “sceptrella” spicule figured by
Mr Carter as coming from the root-tufts of a Euplectella from the Seychelles [1879 B,
Plate XXIX, fig. 201, and a fourth by the fossil spicule described and figured by Hinde and
Holmes [1892] under the name Latrunculia obtusa, from the tertiary deposits of Oamaru,
New Zealand.
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1 12. Didiscus placospongioides n. sp.

(Plate

7, fig. 10 ; Plate 18, fig. 3 a-c”’.)

Sponge (Plate 7, fig. 10) repent (?),irregularly cylindrical, slightly branched. Surface
smooth, but with a curiously crumpled appearance and marked out into large, irregular,
polygonal areas by low, narrow, angular ridges which are not -very conspicuous.
These ridges are seen in section to represent closed grooves, which contain the inhalant
pores and probably also the vents. I n some parts of the surface deep furrows with prominent
margins probably represent the grooves in an open condition. The single specimen measures
about 65 nim. in length by 8 mm. in average diameter. Colour in spirit very light yellowish
grey (with a pinkish tinge which is probably accidental, as there were many other sponges
in the same jar). Texture fairly firm but compressible and resilient. The whole external
appearance of the sponge curiously resembles that of species of Ylacospongia, for which it
might easily be mistaken a t first sight.
The main skeleton, in the interior of the sponge, consists, in the first place, of very
loose longitudinal bands of long, slender oxea, crossed here and there by spicules and
spicule-bundles a t various angles. From the more superficial parts of this main skeleton
dense brushes of spicules arise which run, more or less a t right angles, to the surface, where
they spread out in a radiate fashion to form a close cortical feltwork of tangentially disposed
oxea several spicules deep. I n the neighbourhood of the pore-grooves the cortical oxea
tend to run at right angles to the margins of the latter, which are thus protected by their
apices. The main skeleton, in the interior of the fiponge, is strengthened by spongin cement,
which unites the megascleres with one another in a very irregular fashion. It is also
sparsely echinated by tylostyles.
Between the spicule-bundles arid separate megascleres of the main skeleton, and
extending outwards to the cortex, is a rather loose network of slender fibres ranging from
about 0’004 t o about 0.02 mm. in diameter, or even more a t the nodes. This network is
difficult to detect except in stained preparations. It is continuous with t h e spongin cement
which binds the megascleres together but is itself quite free from spicules. The substaiice
of which it is composed, like the spongin cement, stains deeply with borax carmine, but
the fibres exhibit a fibrillated appearance hardly like that of ordinary spongin fibres. They
are, however, much more resistant than the soft tissues of the sponge, which, unfortunately,
have almost completely disappeared owing to imperfect preservation.
On the surface of the sponge, immediately outside the layer of cortical oxea, is a single
layer of closely packed oxydiscorhabds, arranged radially, usually with their smaller discs
and shorter apices outwards. Similar spicules also occur abundantly scattered in the interior
of the sponge and there is a dense layer of them in or beneath the floor of the pore-grooves,
overarched, when the groove is closed, by the dermal cortex.
MegascEeres :--( 1) Oxea (Plate 18, fig. 3 a ) ; rather slender, smooth, slightly curved,
gradually and sharply pointed at each end ; very variable in size, ranging from about 0.04
by 0’0014 mm. to 1.4 by 0.08 mm. ; the largest in the interior of the sponge, where they
are for the most part arranged lengthwise.
(2) Tylostyli (fig. 3 b ) ; smooth, straight, gradually sharp-pointed at the apex and with
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irregularly polytylote base; size very variable, say about 0'16 by 0.008 mm.; sparsely
echinating the spicular fibre in the interior.
Microscleres ;-Oxydiscorhabds (fig. 3 c ) ; shaft slender, oxeote, fusiform, slightly bent
OF curved, gradually and finely pointed at each end, minutely roughened, especially towards
the apices, when fully grown. With two discs, larger and smaller ; the larger one in the
middle of the shaft and the snialler one at about one-third of t h e distance from the middle
to the corresponding end of the shaft. The larger disc is distinctly coricave towards the
smaller and the smaller more nearly flat. Both discs have a,n irregularly crenate margin.
Length of shaft about 0.09 mm., with maximum diameter of 0'005 mm. ; diameter of larger
disc 0'018 mm., of smaller disc 0.012 mm.
The development of the oxydiscorhabds (figs. c'-c"')
shows clearly that they are
derived from smooth microxea by the addition of two aririular discs, which are a t first
extremely thin and narrow arid indeed hardly visible, accompanied by thickening and
roughening of the shaft. The youngest stages are, so far as I can see, indistinguishable
from the youngest stages of the oxeote megascleres. The position of the discs appears to
be determined by the fact that the developing spicule a t the critical stage is thrown into
vibration by the water-currents passing through the sponge, the initial cells, responsible
for the formation of the discs, settling down a t or near the nodes, or points of least vibration [Dendy and Nicholson 19171.
It is unfortunate that the state of preservation of this very remarkable sponge does
not admit of any observations on the flagellate chambers. The extensive maceration of the
interior of the specimen is indeed very remarkable and seems t o imply a very delicate,
gelatinous mesoglcea, with presumably eurypylous chambers. The cortex, which is only
about 0'13 mm. thick, including the layer of discorhabds, consists almost entirely of spicules,
with a gelatinous mesoglma. The floor of the pore-grooves, however, contains an abundance
of fibrous (fibrillar) t'issue.
This species, as already indicated, is evidently closely related to Ridley and Dendy's
Lati-unculia ('1) acemta, of which a single very badly preserved specimen was brought
honie by the " Challenger " expedition from a doubtful locality, possibly Tristan da Cunha,
and nothing a t all resembling which has, I believe, since been recorded. There are so
many differences in details of spiculation, however, that there can be no question of specific
identity, The curious discorhabds are essentially the same, but in Didiscus acerutus they
are much smaller and with the shaft blunted at both ends, while they do not appear to be
radially arranged at the surface. Perhaps, however, the most important distinction lies in
the absence of the echinating spicules from the Challenger " species. The " Challenger ''
material was so badly preserved that practically nothing can be said of the exterllal form
and we do not even know whether or not pore-grooves occur in that species.
Register Number., Locality,dc. LXXVIII. 13, Cargados Carajos, 28.3.05, B. 2 , 3 0 fathoms.
I'

Genus

SIGMOSCEPTRELLA 11.

gen.

Spisastrellinm with microscleres in the form of discorhabds, which typically form a
surface crust, The discorhabd develops from a sigmoid form, but acquires secondarily a
straight axis; in other words, it b a sigmodiscorhabd.
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I have been able to show [1917] that in typical species of Latrunculia (L. bocagez
and L. apicalis) the protorhabd which forms the foundation of the discorhabd is a straight,
rod. Quite recently I have found that in my Spirastyella fibrosa, referred by Vosmaer to
the genus Latrur~culia,the protorhabd is strongly sigmoid, with the two ends bent back
parallel to the shaft. This is also undoubtedly the cast! with the species about to be described under the name puaddobata, for the young discorhabd, even after the deposition
of a considerable amount of silica and the commencement of the formation of the spiny
whorls (Plate 18,fig. 4 c), is still sigmoid in form. I hope to give a detailed account of the
development of these remarkable spicules at an early date [Dendy 19211 and in the
meantime will content myself with saying that in the adult form the space between the
recurved portions and the shaft becomes filled up with silica and all trace of’ the signiatose
origin is normally lost (Plate 18,fig. 4 b).
This curious developmental history of the discorhabd seems alone sufficient to justify
the generic separation of the species in which it occurs. So far as we yet know positively
these species are only two in num ber-Sig~zosce~trellaJibrosa and S. puadi*ilobata-but it
seems almost certain that several other described species will have to come in with
them.
The new genus differs from Sceptrella, of course, in the absence of typical chelae and
frotn Spirastrella in the presence of the discorhabd instead of the spinispira. The discorhabd
of Sigmosceptrella may, however, approach very closely to the spinispira of Spirastrella
and the two genera appear to be very nearly related. The transition between the two
forms of spicule is very well shown in Carter’s figures of (‘Latrunculia”coyticata (1879 B,
Plate XXVII, fig. I), which I have little hesitation in referring to the genus Sigmosceptrelh, more especially ;tg I find that the supposed “ acerate ” spicules described by
Carter may with equal justice be regarded as reduced styli.
113. S‘igrnosceptrella yuadrilobata n. sp.

(Plate

18,fig. 4 a-c.)

There are several specimens of this species in the collection, encrusting, in association
with Timea unistellata and other things, a horny sponge. The general appearance of t h e
specimens reminds one closely of Chondrilla. They form irregular, spreading crusts, about
2 mm. in thickness. The upper surface appears smooth t o the naked eye, but minutely
and evenly punctate under a lens. A very few small, widely scattered papill~ebear each a
minute vent, now closed. The inhalant pores seem to be collected in small groups a t frequent and fairly regular intervals, each group protected by a tent-like arrangement of the
projecting ends of megascleres. It is apparently these small tent-like groups of spiculepoints that give the minutely punctate appearance to the surface. The colour in spirit is
now dark chocolate brown, but this may be due to accidental staining, as everything in
the same jar was stained the same colour.
There is a very sharply defined, strongly fibrous cortex, about 0.2 mm. thick, the
outer two-thirds, or thereabouts, of which is densely charged with discorhabds. The cortex
is interrupted at intervals by cylindrical plugs of tissue which project into it from the
SECOND SERIES-ZOOLOGY,
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underlying choanosome. These extend for about half or two-thirds of the way through the
cortex. They contain inhalant canals, which probably communicate with the overlying
dermal pores by narrower canals piercing the outer part of the cortex. Owing t o the
strong contraction that the sponge has undergone the actual pores are not visible and,
moreover, the plug of choanosomal tissue often seems to have shrunk away from the cortical
tissue, leaving a wide, chone-like space, which seems to be an artefact. The whole arrangement suggests comparison with that described by Ridley and Dendy for Latrunculia
apicalis [l887], but in that species the pore-areas are elevated above the surrounding
surface as cylindrical projections.
The main skeleton is composed of dense and well-defined spicular fibres which spring
froin the basal lamina and run towards the surface almost parallel with one another,
branching as they go but not anastomosing. All the fibres and their branches seem t o
extend as far as the cortex but only a few spicules penetrate the latter. These fibres are
coniposed of the characteristic styli of the species, which also occur sparsely and irregularly
scattered in the soft tissues between them, I have not been able to satisfy myself of the
presence of spongin in the fibres but the spicules seem to be held together by something,
which may be only fibrous tissue.
Spicules:-( 1) Styli (Plate 18, fig. 4 a ) ; sniooth, straight, usually Eharp-pointed ;
usually distinctly though not very strongly polytylote ; size about 0.3 by 0.008 mm.
( 3 ) Sigmodiscorhabds (fig. 4 b-c) ; with two principal whorls of spines, each typically
divided into four branched lobes, and in addition a tuft of from one t o about five spines at
each end of the shaft. The shaft may be slightly twisted, so that the lobes of the two
whorls do not come quite opposite to one another. The number of spines at the two ends
of the spicule may be the same or different. These spicules occur in several layers in the
outer part of the cortex, with their long axes a t right angles to the surface. They are also
thickly scattered at the base of the sponge, and less abundantly in the intervening choanosome. Slender juvenile forms are occasionally met with and the youngest (fig. 4 c ) show
very clearly the origin of this discorhabd from a sigmoid form.
This species is evidently nearly related t o Schmidt's " Sceptrella " triloba [18751
from the North Sea, but differs in the four-lobed instead of three-lobed character of the
whorls of the discorhabd and probably also in the arrangement of the inhalant pores. It
also seems to be very closely related to Latrunculia biannulata Topsent [I892 c], from
the North Atlantic, but that species is so inadequately described that I do not venture
upon an identification. The most interesting relationship, however, is with my '' Spirastrella " fibrosa from the neighbourhood of Port Phillip Heads [18971, which I regard as the
type species of the genus Sigmosceptrella. The discorhabds of this species come very near
to those of Sigmosceptrella quadrilobaba but the whorls appear to be usually three-lobed
instead of four-lobed; moreover, the inhalant pores are scattered and not collected in
yore-sieves and the habit is lobose and branching instead of thinly encrusting.
Register Number, Locality, &c. CXXVI. 4 A, c, D, Mauritius, 23.8.05.
((
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Genus SPIRASTRELLA
Schmidt [18681.
Spirastrellinae of usually massive form. Skeleton reticulate. Megascleres styli or
tylostyli, scattered or in ill-defined fibres. Microscleres spinispira
I n the absence of detailed information as to the early development of the characteristic
spinispim it would be unsafe to say much as to the actual derivation of this cosmopolitan
genus. Its close relationship t o Sigmosceptrella is obvious and the transitional forms of
microsclere observed in the latter indicate very clearly that the spinispira is a modified
discorhabd.
I n another direction Spirastrella merges quite gradually into Timea and in yet another
into Suberites.
It appears to me very difficult to accept Vosmaer’s view that all the described species
of Spirastrella, some forty in number, should be included under the same specific name
(Spirastrella purpurea). Even if that distinguished spongologist is correct as to the
existence of a more or less complete series of intermediate forms this would hardly justify
such a drastic procedure in the present state of our knowledge, and a logical extension of
the same principle would probably sooner or later oblige us to widen still further the limits
of the single ‘‘ species ” so as t o include perhaps all the known species of Sigmosceptrella,
Timea and Ruberites. The existence of an extraordinary number of connecting links in
sponges cannot, of course, be denied, and it is t o this fact that the group largely owes its
surpassing interest from the evolutionary point of view, but there is still a great deal of
hard work to be done in t h e way of building up the phylogenetic tree before we can hope
t o cut it up into “tropes ” or any other philosophically-conceived units in a satisfactory
manner. I n the meantime it seems desirable that as many fixed points as possible should
be accurately determined taxonomically and that these points should be represented by
“ species ” named in accordance with the established rules of priority.
A philosophical
rearrangement of all the described species can only be the ultimate task of the
systematist.
114. Spirastrella vagabunda Ridley [I884 c].

(For Literature and possible Synonymy vide Dendy [1905] and Vosmaer [1911].)
Although there are a considerable number of specimens in the collection the “ Sealark ”
material does not add greatly to our knowledge of this common and widely distributed
Indian Ocean species. Several more or less distinct varieties are represented.
The finest specimen is R.N. CXXXIX., from Cargados Carajos (dry). It corisists of a
massive base which first enlarges and then contracts upwards t o a broad apex, subdivided
into three lobes, on which are situated numerous vents, now partially obliterated by contraction, The surface of the sponge is more or less rugose longitudinally, the ridges frequently developing into irregular proliferations which do not bear vents. Numerous wide
longitudinal canals run vertically upwards and terminate in the vents. The specimen
measures about 260 mm. in height by about 250 mm. in greatest breadth and is perhaps
the largest sponge in the whole collection. R.N. XL. and LXXVII. 3, also from Cargados
Carajos, agree closely with this specimen but are much smaller, and R.N. LVII. 9, from
18-2
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Coin Peros, does not differ greatly, These specimens seem t o approach most nearly to the
type of the species as described by Ridley.
R.N. LVII. 2 (Coin Peros), LXVIII. 1 (Diego Garcia), XCII. 1 (Amirante) and CXIX. 7
(Salomon), consisting each of a solitary, tubular, digitiform process terminating in a single
vent ; rather flabby and thin-walled, and sometimes giving off accessory processes, are
clearly referable to my variety tubulodigitata, from Ceylon Seas and Okhamandal, figured
in my Report on the Okhamandal Sponges [1916 A].
R.N. CXXIX. d (Seychelles) is rather peculiar. The usual encrusting sandy base rises
up into a very thick, digitiform process terminating in a broad rounded extremity. A
single much smaller process is given off obliquely from near the bottom of the large one.
I n the middle of the broad extremity of each process there appears to be a single very
minute vent, now closed. The surface of the sponge, except towards the apices, is longitudinally corrugated. When cut open the sponge shows a thick wall of very compact, firm
tissue surrounding a thick core of gelatinous tissue, and there are no wide canals. The
specimen measures about 85 mm. in height and the greatest breadth of the base is 7 3 mm.
This variety seems to agree very closely with the specimen from the Gulf of Manaar which
1identified [19051 with Ridley's Spirastrella vagabunda var. trincomaliensis. I am afraid
that that identification was hardly justifiable, If a varietal name is needed it might be
called var. gelatinosa.
R.N. CX. 3 (Egmont) and CXIX. 8, 15 (Salomon) are single digitiform processes which
appear t o end blindly ; they may be imperfect or immature.
R.N. LX. (Diego Garcia) is a compressed, lobose specimen, with a single good-sized
vent a t the summit, forming the termination of a wide oscular tube lined by an easily
separable membrane in which numerous tylostyles are arranged in a somewhat plumose
fashion. SpinispirE appear to be almost entirely absent; I have only seen two-rather
large and robust. This specimen seems to approach my Spirastrella (Suberites)inconstans
"18871.

All the above specimens are evidently closely related to one another and fall within
the limits which, in the present state of our knowledge, may reasonably be assigned to
Ridley's species Spirastrella vagabunda.
For further particulars as to the distribution of that species I may refer t o my
meinoirs on the Ceylon and Okhamandal Sponges [1905 , 19 16 A].
115. Spirastrella decumbens Ridley [I 884 c].

(For possible synonymy vide Vosmaer [19 1I].)
There are two thinly encrusting specimens in the collection which agree very closely
with Ridley's original description of the type from Torres Straits. The larger (R.N. LIII. 4)
measures about 47 by 22 mm., with a thickness of only about 2 mm. The other is closely
similar. The colour of the larger one is light chocolate brown, but the contents of the jar
containing it appear to have been accidentally stained. The smaller one (in spirit) is dull
greenish grey. The tylostyles are straight, with well-developed oval heads, and measure
about 0'4 by 0'0085 mm. They occur scattered in the interior and in bundles running
towards the surface. The spinispirze are very numerous; for the most part short and
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robust, but with small ones intermingled. They are thickly scattered in the interior and
also form a dense dermal crust.
This is a well-marked and widely distributed form, included by Vosmaer in his
“ tropus ” tegens of Spirastrella purpurea, but I do not think that much is gained by
departing from Ridley’s original name. Whether or not the specie&,if we may still so call
it, is identical with Schmidt’s Tethya (Subedes) bistellata I do not profess to decide. I
find it hard t o believe that it can be specifically identical with Spirastrella purpurea, as
Vosmaer maintains, and I even doubt now whether the supposed variety from the Philippines, collected by the “ Challenger,” should be included in the same species as Ridley’s type.
Previously known Distribution (of the typical form). Torres Straits (Ridley) ; Red
Sea (Keller) ; ? Adriatic (Lendenfeld) ; Amboina (Topsent).
Register Numbers, Loculities, dc. LIII. 4,Coetivy ; cxx. 14, f4alomo11, 10- 14 fathoms.
116. Spirastrella globularis n. sp.

(Plate 4, fig. 5 a, b ; Plate 18, fig. 5 a , b.)
The specimen (Plate 4, fig. 5 a ) which I regard as the type of this species consists of
an almost globular head attached to the end of a short (1) and slender stalk, which has
been broken off below so that its full length cannot be ascertained. The head measures
20 mm. in maximum diameter, while the stalk is only about 6 mm. in diameter where it
joins the head and is now only 6 mm. in length, tapering away below. The siirface is
minutely granular but only slightly uneven. There is a single very minute vent, visible
only with a lens, situate on a small papilla in the middle of the upper surface. The texture
is firm and compact and the colour in spirit light yellowish brown.
The main skeleton is a very irregular reticulation of stout, loose spicular fibres, apparently with no spongin and with many spicules irregularly scattered between them.
There is a cortical skeleton about 0.5 mm. thick, formed of a dense feltwork of spicules,
many, but by no means all of which lie at right angles or nearly at right angles to the
surface, with their apices projecting outwards. I n the stalk the skeleton is composed
almost entirely of longitudinal spicule-bundles closely packed together.
MegcGsc1eres:-Stylote
to tylostylote (Plate 18, fig. 5 a ) ; very variable in size and
irregular in shape. The larger ones, especially characteristic of the interior of the sponge,
are often very crooked, often with “ enormispinulate ” heads and often with irregular
apices ; size commonly about 0.53 by 0.016 mm. The smaller ones, especially characteristic
of the cortex, seem to be less irregular and may measure about 0’25 by 0.0082 mm.
Microsc1eres:-Slender
spinispirEe (fig. 5 b), commonly angulated some three or four
times ; about 0.02 mm. long. Not very abundant and not forming a dermal crust.
A second specimen (R.N. CXIX. 14), from Salomon, is also quite distinctly stipitate
and closely resembles the type in external appearance, though the surface is rather more
uneven and partially covered with low conuli. The diameter of the globular body is
about 15 mm. arid the length of the stalk 10 mm., with a thickness of about 5 mm. The
skeleton arrangement and spiculation agree closely with those of the type but I have been
able to find only one or two spinispirm, so that a t first I placed the specimen in the genus
Suberites.
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R.N. LVI. 2 and LVII. 5, both from Coin Peros, may also possibly belong to this species.
They agree fairly closely with the type in skeletal characters but they are sessile rather
than stipitate (R.N. LVI. 2 seems to have been attached by a very broad base) and of much
darker colour, so that it is very doubtful.
So far as I know, nothing has hitherto been described in the genus Spirastrella which
at all closely resembles the characteristic stipitate form of the two typical specimens of
this sponge, and the fact that these two specimens came from two slightly different localities seems t o support the view that they represent a distinct species.
Register Numbers, Localities. LVII. 6, Coin Peros ; CXIX. 14, Salomon.

Spirastrella spp.
There are a number of other small specimens of Spirastrella, to which, in view of the
great taxonomic difficulties presented by this genus and the insufficiency of the material at
my disposal, I refrain from attaching specific names, but those who accept Vosmaer’s
views can, of course, call them all Spirastrella purpurea.
Register Numbers, Localities, &c. VII. 4, Saya de Malha, 6.9.05, C. 15, 55 fathoms ;
LVI. 2, LVII. 5, Coin Peros; LXVIII. 2-4,
Lagoon, Diego, 12.7.05, 10 fathoms; CXI. 3,
Egmont Reef.
Genus TIMEAGray [18G7 F].
Spirastrellins of thinly encrusting habit. Megascleres smooth tylostyli. Microscleres
pseudoeuasters of various forms, occasionally passing into Bpinispira
In my Report on the Ceylon Sponges [19051 I followed Carter and Topsent in the use
of the name Hymedesmia for this genus, although Thiele [1903 B] had already adopted
that name for a different genus and stated (in a footnote) that Gray’s genus Timea should
be employed for species congeneric with Bowerbank’s Hymedesmia stellata [1866,
18741.

More recently Lundbeck [19 1O ] has accepted Thiele’s views and described a very large
number of species of Hymedesmia, some of which are of extraordinary interest.
Bowerbank’s type of his genus Hymedesmia was H. xetlundica [1866, 18741, an
Ectyonine sponge with acanthostylote and diactinal megascleres, and isochelae and sigmata
for microscleres, and thus very different from H. stellata with its tylostyles and
asters.
There seems to be no justification for Topsent’s having [1892 D] placed H. xetlandica
in his own genus Leptosia while retaining Bowerbank‘s name Hymedesmia for H. stellata
and other species congeneric therewith.
I must therefore agree with Thiele and Lundbeck that Topsent’s Leptosia must be
abandoned in favour of Hymedesmia and that Gray’s genus Timea must be revived for
H . stellata and its allies.
The derivation of this curious genus from a Spirastrella ancestor is very clearly
indicated by the existence of such intermediate forms as Spirastrella (Tethya) bistellata
Schmidt [1862], Timea (Hymedesmia)tristellata Topsent [19001 and Timea (Hymedesmia)
curvistellijera Dendy [19051, in which occur pseudasters which are strictly intermediate
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between those of Spirastrella and those of a, typical Timea, such as T. stellivarians Carter;
while, on the other hand, such thinly encrusting Spirastrellas as 8. bistellata and
S. decurnbens Ridley, form perfect transitions as regards external form. In view of the
several ways in which it is possible for a pseudaster to be developed, however, we must
not lose sight of the possibility that the genus may be of polyphyletic origin.
117. Timea stellivariuns (Carter).
Hymedesmia 8tellivarians Carter [1880 B].

Nymedesiuia stellivarians Dendy [19051.

The single specimen of this species agrees very closely with the specimen recorded by
me from Ceylon. The characteristic feature of the species appears really t o be the differentiation of the fully developed pseudaster into t w o very distinct categories, the one
with conical, smooth rays and the other with cylindrical, capitate rays, the heads being
often roughened or minutely spined.
Ywviously known Distribution. Gulf of Manaar (Carter) ; Ceylon (Dendy).
Register Number, Locality, &c. LXXIII. 1 A , Amirante, 11.10.05, E. 14, 36 fathoms.
1 18.

Timea unistellata (Topsent).

Hymedesmia unietellata Topseiit [1892 D, 19001.

I identify with this species a thinly encrusting specimen of' considerable extent,
attached to the surface of a horny sponge. The tylostyles have well-developed oval heads
and usually measure about 0.225 by 0.004 mm., and are thus somewhat shorter than
those of the type (0*37-0'4 by 0'003-0-004 mm.). The spherical pseudasters are not
sharply differentiated into two kinds and have about thirteen simple, smooth, conical rays
about as long as the diameter of the centrurn. The total diameter of the fully grown
spicule may reach 0.029 mm., but most of theni are a good deal smaller. Occasionally,
especially in the larger ones, the rays of the pseudaster, instead of being perfectly smooth,
are roughened or even slightly thickened a t the apices, exactly as described and figured
by Topsent for one of his specimens.
Topsent states that the colour in life of the type is salmon or brick red. The " Sealark "
specimen was in a jar in which everything had been stained brown, presumably by pigment
dissolved out from some of the specimens.
Previously known Distribution. Mediterranean (Topsent).
Register Number, Locality, &c. CXXVI. 4 B, Mauritius, 23.8.05.
Genus PLACOSPONGIA
Gray [I867 E].
SpirastrellinE with a strong spicular axis and a similar cortex, both composed of closely
packed sterrospim ; with bundles of tylostyles radiating from the axis towards the periphery. Cortex divided into polygonal areas by grooves containing the inhalant and exhalant
apertures.
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119. Placospongia carinata (Bowerbank).

(For Literature and Synonymy vide Vosmaer and Vernhout C19021 and Dendy [1905].)
This well-known and highly characteristic Indian Ocean species is represented in the
collection by some very good specimens. It was also present in Professor Herdman’s
Ceylon collection and in Mr Hornell’s collection from Okhamandal.
Previously known Distribution. Tropical seas between 30” N. and 20” S. of the equator
(Vosmaer and Vernhout, &c.).
Register Numbers, Localities, &c. XLII. 5 , Cargados Carajos, 30.8.05, B. 9, 30 fathoms;
LIII. 7, Coetivy; LXXXV. 2, Egmont Lagoon Shoal.
Gerius HEMIASTERELLA
Carter [187 9

A

1.

SpirastrellinE of cup-like or plate-like external form. The maiu skeleton consisting of
loose columns of megascleres which may be partially cemented together by spongin. Megascleres ranging from tylostylote to oxeote. Midroscleres pseudoeuasters. Canal system
eurypylous.
This genus was proposed by Carter in 1879 for the two species Hemiasterella typus
and H. afinis, both, unfortunately, according t o Carter’s description, of unknowri localityx.
In 1888, in his Report on the “Challenger” Tetractinellida, Sollas proposed the new
genus Epallax for a cup-shaped, “aster ”-bearing sponge from the south-west of New Guinea.
H e placed this genus in the Axinellida and, in referring t o Carter’s Hemiasterella typus,
remarked (p. 434) This appears t o closely resemble Epallax callocyathus (see p. 423),
should subsequent examination prove the two sponges to be congeneric, my name must be
suppressed in favour of Carter’s.” There can, I think, be no doubt of the generic identity
of the two.
Hemiasterella afinis was removed by Sollas to his genus Dorypleres, but I have no
doubt, after examination of the types, that Carter was right in assigning the species t o
Hemiasterella.
I n 1903 Kirkpatrick proposed yet another genus, Kalastrella, for a cup-shaped, “aster”bearing sponge from South Africa, which he assigned to the Spirastrellidae under the name
Kalastrella vasiformis [1903]. As regards the systematic position of this genus I agree
with Kirkpatrick, but as to the genus itself I have no doubt that it also must be regarded
as a synonym of Herniasterellu.
The characters of the pseudaster indicate the genus Timea st8 perhaps the nearest in
relationship to Hemiasterella. The derivation of the pseudaster in the former genus has
been discussed already, but I may point out especially in the case of Hemiasterella that
the general arrangement of the skeleton and the development of spongin seem clearly to
indicate a sigmatotetraxonid rather than an astrotetraxonid origin. I may also point out
that the larger pseudasters in Hemiasterella (Epallas) callocyathus somewhat resemble
those of Cyamon, and suggest a possible derivation from that genus, the origin of the
pseudasters of which has already been discussed in this Report (see under CyamoneE).
I‘

* The type-slide of H.t p U 8 in Mr Cartor’s cabinet is, however, labelled

“

Australia.”
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120. Hemiasterellu intermedia n. sp.

(Plate 7, fig. 11; Plate 18, fig. 6 a-h.)
The single specimen (Plate 7, fig. 1 1 ) has the form of a very thick-walled, funnelshaped cup, tapering away below to form a short stalk. The cavity of the cup is rather
shallow, the margin rounded and uneven. The total height of the specimen is about 18 mm.,
the diameter of the mouth of the cup about 1 5 mm., the average thickness of t h e wall of
the cup about 5 mm. The outer surface is rather uneven and sparsely hispid, and shows
numerous small, ill-defined pore-areas. The inner surface is also uneven and liispid and
shows indications of minute scattered vents under a pocket lens. The colour in spirit is
white, the texture fairly firm and compact.
Stained sections show that the principal inhalant and exhalant canals run a t right
angles to t h e outer and inner surfaces of the wall of the cup. The outer ends of the large
inhalant canals merge into an extensive system of shallow subdermal cavities, covered over
by the pore-bearing dermal membrane. The appearance of small pore-areas on the outer
surface thus seems t o be deceptive, these areas probably indicating merely the positions of
the deep inhalant canals.
Beneath the inner surface of the cup there is also an extensive series of subdermal
cavities, which open t o the exterior by small scattered vents. From these subdermal
cavities the wide exhalant canals are separated by thin, pore-bearing membranes.
There is no true cortex and the boundary between ectosome and choanosome cannot
be made out, but the pseudasters, everywhere enormously abundant, increase in numbers
towards the surface until they form an almost solid layer.
The flagellate chambers are scattered in the abundant mesoglaa between the large
inhalant and exhalant canals, which give off numerous branches very much smaller than
themselves. The chambers are approximately spherical and only about 0.02 mm. in
diameter ; they appear t o be eurypylous. The ground-substance between them is ratlier
coarsely granular, the granules being mostly small nuclei ('2).
The skeleton consists chiefly of the extraordinarily abundant pseudasters, but there
are also sparse, plumose columns of megascleres, mcstly long styli, radiating upwards
through the wall of the cup, and the projecting ends of some of these megascleres give rise
to the hispidation of the surface. It is important t o notice that these very loose skeleton
columns are strengthened by a considerable amouiit of spongin cementing the spicules
together where their bases approach one another.
Spicules:-( 1) Smooth styli (Plate 18, fig. 6 a, b ) ; of two principal types but not
sharply distinguishable from one another, ( a ) slender, slightly curved, evenly rounded of€'
at the base, very gradually sharp-pointed a t the apex ; measuring about 1.9 by 0.022 mm. ;
sometimes rather longer and stouter, occasionally strongylote (fig. 6 c ) ; ( b ) much stouter
and somewhat shorter, measuring about 2.5 by 0'05 mm.
(2) Oxea (figs. 6 d, e ) ; slightly curved, fusiform, of about the same size as the stout
styli, with which they are connected by intermediate forms ; sometimes more slender,
(3) Pseudasters of two principal varieties, but not sharply distinguishable from one
another, ( a ) with sniall centrum and about 10 bluntly pointed, distinctly roughened rays
SECOND SERIES-ZOOLOGY,
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(fig. 6 f ) ; total diameter about 0.029 mm. ; (b) similar and of about the same size, or
smaller in varying degrees, but with smooth, conical, sharp-pointed rays (fig. 6 h ) ; these
pass into ( a ) by intermediate stages (fig. 6 y) and may be merely young forms, but they
are very numerous.
This species is evidently cloaely related to the four species of Hemiasterella already
known, all of which are cup-shaped sponges. From Hemiasterella typus Carter [l879 A]
it differs in the possession of oxeote as well as stylote megascleres and in the much more
pronounced roughening of the rays of the fully developed pseudaster. Carter describes the
rays of the pseudaster in H. typus as being smooth, but I find from exatnination of a slide
in his cabinet that they are sometimes slightly roughened towards the tip and by no
means always sharply pointed. Perhaps a more important difference lies in the fact that
H. typus contains numerous very small pseudasters with slightly tylote rays, which are
absent from H. intermedia.
From Hemiasterella afinis Carter [187Y A] our species would seem to differ in the
presence of stylote as well as oxeote megascleres, biit I am afraid, after examination of
one of Mr Carter’s slides, that he has overlooked the occurrence of styli in H. afinis, as
he may also have overlooked the occurrence of oxea in H. typus. H. afinis also has the
minute pseudasters with faintly tylote rays and the rays of the large pseudasters seem t o
be either quite smooth or very nearly so.
I n the character of its pseudasters our species approaches more nearly Kirkpatrick’s
Hemiasterella (Kalastrella) vasiformis [1903], but it differs from that species in the
absence of the tylostyles, and possibly in other respects also.
Lastly, Hemiasterella intermedia differs widely from Sollas’s I€, (Epallaz) callocyathus [1888] in the form both of the pseudasters and of the principal megascleres.
[Since this Report was written an account has been published by Topsent [1919]
of a new species of Hemiasterella from the East coast of Madagascar, to which he has
given the name Hemiasterella complicata. This species is evidently very closely related
to ours, but since there seems to be considerable difference in the dimensions both of the
megascleres and niicroscleres I have decided not to make an identification for the present.]
Register Number, Locality, &c. XIX. 3, Providence, 4.10.05, D. 4, 50-78 fathoms.
Sub-family

Clioninae.

Clavulidae which have the habit of perforating a calcareous substratum. The typical
megascleres are tylostyli and the typical microscleres pseudasters.
There appears to be little doubt that these sponges are directly descended from
Spirastrelline ancestors and indeed it is open to question whether the boring habit is
sufficient to justify the maintenance of a separate sub-family for their reception.
Genus CLIONA
Grant [1826].
Clioninae in which the typical spiculation consists of tylostyles only, to which, however,
spinispim and rhaphides are sometimes added.
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121. Cliona celata Grant [1826].

(For Literature and Synonymy vide Topsent [19001.)
There is in the collection a large, empty gasteropod shell (belonging to Vasuna sp.)
beautifully perforated with this ubiquitous boring sponge. The growth appears t o be
perfectly normal, the sponge coming to the surface at frequent intervals in the form of
small round plugs filling the circular apertures in the shell. The specimen agrees very
closely with the admirable description given by Topsent of the European form. With the
exception of two spinispirae in a boiled out preparation I have seen only tylostylote spicules,
which appear to be perfectly typical, measuring about 0.32 by 0'008 mm. According t o
Topsent spinispirae are produced only in youthand the typical spiculation consists of tylostyles
only, though some specimens develop oxea in addition. These so-called oxea appear really
to be rhaphides and are commonly arranged in bundles (trichodragmata), and it seems
quite possible that Sollas was right in considering the specimens which possess them as
belonging to a distinct species (Cliona linearis).
Pwuiously knozuit Distldution. Cosmopolitan (for details vide Topsent [19001).
Register Number, Locality, d c . XXXI. Cargados Carajos, 30.8.05, B. 17,20-25 fathoms.

-

Sub-family Suberitinae.
Clavulidae of free-living habit and without either chelae or pseudasters. Usually the
only spicules are tylostyli, sometimes passing into styli.
Nardo'[ 18331.
Genus SUBERITES
Suberitinae of varying form, usually massive, but without well-defined mammiform
projections on the surface. Megascleres nearly always tylostylote, usually arranged
radially, with surface brushes of spicules smaller than those of the main skeleton. No
microscleres of any kind.
122. Suberites crznciatus Dendy var. depiaessa nov.
h'uberites cm&atus Dendy [1905, 19 16 A].

This variety differs from the type of the species in its rather thinly encrusting habit.
The specimen on which it is based covers somewhat extensively an irregular mass of
calcareous debris which i t partially incorporates in its own substance. The surface shows
the same small, translucent areas as in the type and the colour in spirit is pale greyish
yellow. It agrees closely with the type in skeleton arrangement and spiculation. The
main skeleton consists of loose wisps of tylostyles branching out into loose surface brushes
composed of smaller spicules of' the same kind. The largest spicules seem to be just a little
larger than in the type, but the difference is very slight. The head of the tylostyle is
formed by two or three rounded knobs exactly as in the type, but these always seem to be
terminal, while in the type they are commonly, but not always, subterminal, with the base
of the shaft projecting for a short distance beyond them.
This variety evidently comes very near to Schmidt's Suberites lobiceps from Florida
19-2
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[1870], but the description of that species, consisting of a line and a half, although accompanied by two figures of the spicule, is hardly sufficient to justify an identification,

especially as no spicular dimensions are given.
It also suggests that both X. lobiceps and 8.cruciatus may prove to be identical with
Lamarck’s Alcyonium epiphytum, redescribed by Ridley [I 884 c] under the name Suberites
epiphytum; Ridley figures the spicules but unfortunately omits t o refer to the figures in
his text.
Previously known Distribution of the Species. Cejloii, Okhamandal (Dendy).
Register Number, Locality, &c. XCVIII. 3, Amirante, 9.10.05, E. 3, 25 fathoms.
Duchassaing and Michelotti [18641 evaend.
Genus TERPIOS
Thinly encrusting Suberitins of gelatinous consistence, with skeleton composed of
slender tylostyles arranged without order or in loose wisps and brushes.
123. Terpiosf u g a x Duchassaing and Michelotti.

(For Literature and Synonymy wide Topsent [19021.)

Asingle small specimen thinly encrusting a branchof an arborescent Polyzoon is evidently
referable to this species as defined by Topsent. Even in alcohol and when mounted in
Canada balsam it is of a deep metallic green colour. The slender tylostyles are arranged
chiefly in loose radiating brushes ; they measure about 0.2 Rim. in length and their heads
are broader than they are long.
Ywuiously known Distribution. Almost cosmopolitan (for details vide Topsent, Zoc. cit.).
Iiegister Nuwbe1+,Locality, &c. CXXVIII. 8 A, Seychelles, 20.10.05, F. 9, 37 fathoms.
Genus POLYMASTIA
Bowerbank [I 8641.
Massive Suberitinze with hollow, mammiform or cylindrical processes projecting from
the surface, with strongly differentiated cortex enclosing a choanosome which may be more
or less pulpy. The cortical skeleton consists typically of a deeper layer of large, tangentially
placed spicules, often arranged in bundles or fibres, and a superficial layer of small, radially
arranged spicules. Spicules tylostylote to stylote.
124. Polymastia t u b u l i f r a n. sp.

(Plate 4, fig, 6 ; Plate 18, fig. 7 a-b’.)
The single specimen (Plate 4, fig 6) consists of a subglobular, sacciilar body about
13 mrn. in diameter, with a single, large, conical projection on one side (probably the upper),
apparently terminating in a vent, now completely closed. This projection is about 7 mm.
long and 6 mm. broad at the base.
From other parts of the body radiate three long, slender, but stiff, cylindrical processes,
about 20 mm. in length and only about 1 mm. in diameter. No point of attachment is
recognizable and the sponge appears to have lain freely on the substratum. The body is
enclosed in a thin cortex, only about half a millimetre thick, and the interior is filled with
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the somewhat pulpy choanosomal tissue, which also partially fills the large conical process.
The three slender filiform projections appear to be hollow tubes, at any rate in their present
condition, and the only one which was examined microscopically appears to be closed a t the
extremity. The surface of the sponge to the naked eye appears smooth and clean and the
colour in spirit is very pale yellow.
The skeleton of the interior of the sponge is very lax ; a number of fairly stout and
well-defined spicular fibres can, however, be easily seen with a pocket lens, running vertically
(i.e. parallel t o the long axis of the conical process) through the soft choanosome. These
fibres are about 0.2 mm. thick. Otherwise the choanosomal skeleton consists of spicules of
all sizes either scattered quite irregularly or aggregated in more or less well-defined bundles.
The general cortical skeleton consists of two well-defined layers. In the first place
there is an irregular felt-work of large styli arranged tangentially, and outside this is a
thin fur of very small, slender tylostyles arranged radially with their apices directed outwards, The structure of the cortex is continued in the walls of the slender fistular
processes, with the addition of about half a dozen stout spicular fibres running longitudinally
beneath the inner layer and arranged in a single circle. In the wall of the large conical
process the longitudinal spicular fibres are more numerous and very stout, and the tangential
spicules which lie between them and the surface fur are closely packed together and
run transversely to the long axis of the process.
Spicubs. ( I ) Long, straight styli or subtylostyli (Plate 18,fig. 7 a-a”) ; fusiform and
tapering gradually to each end, so as t o resemble oxea when viewed under a low magnification ; the apex gradually and more or less finely pointed ; the base suddenly narrowing
towards the simply rounded or very slightly enlarged extremity. The diameter in the
middle of the spicule is about seven times that of the base. These spicules measure up to
about 2.25 by 0’033 nim. ; though they are often much smaller. They occur in the soft
choanosome, in the spicular fibres and in the tangential layer of the cortex.
(2) Small, slender tylostyli (fig. 7 b ) ; with well-developed oval beads and long, fine
points ; the apical third of the spicule, or thereabouts, usually curved t o one side. These
spicules commonly measure about 0.12 by 0’002 mm. They are chiefly found in the surface
fur but also occur abundantly in the choanosorne. Similar forms of larger size (fig. 7 b’),
sometimes about twice the length and three times the thickness, are not uncommon in
boiled out preparations, though nothing like so abundant as t h e smaller ones.
This pretty little sponge is evidently nearly related t o my Polymastia gemmipara
from Okhamnndal [1916 A]. It is probable that the slender tubular processes are homologous
with the budding fistulae of that species and that buds are formed on them at the proper
time, though there is no trace of any in the specimen. The most noteworthy difference lies
in the sizes of the spicules, for while the large styli are more than twice as long the small
tylostyli of the surface fur are considerably smaller-and especially more slender-than
the corresponding spicules in Polymastia gemmipara.
Register Number, Locality. &c. XIV., S. de Malha, 6.9.05, C. 12, 47 fathoms.
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125. Polymastia conigera Bowerbank [18741.
There are in the collection two specimens from Saya de Malha which seem to me to be
referable to this species, one of them (R.N. LXXX. B) in company with a specimell of Tyichostemrna sarsii on the same fragment. Each is cushion-shaped, approximately circular in
outline, attached by a flat lower surface and with convex upper surface bearing a single very
small mainmiform projection near the middle, probably with an apical vent. The diameter
of each is about 12 mm. and the colour in spirit white or nearly so. In R.N. LXXX. B the
surface appears smooth under a pocket lens, while in R.N. x m . 1 it is rather strongly
hispid, but sections show that this is only a question of the degree to which the apices of
the larger spicules project.
The skeleton arrangement is that of a typical Polymastia, at least so far as the body
ofthe sponge is concerned : I have not attempted t o examine it in the very sinall marnmiform projection. The surface fur of small tylostyles rests upon a thicker cortical layer of
irregularly-felted tylostyles of intermediate size. This is not mentioned by Bowerbank in his
description but seems to be a characteristic feature of both Polymastia and Trichostemma
[cf. Vosmaer 18851. The choanosome contains numerous stout spicular fibres composed
of long subtylostyles or tylostyles which run to the surface and terminate in brushes either
in the cortex or projecting beyond it. Between these fibres are scattered numerous examples
of the small tylostyles, mostly arranged in bundles or “dragmata,” each containing about
half a dozen, or sometimes more. These bundles are not mentioned by Bowerbank but they
evidently correspond to the ‘‘ stellate groups” of tylostyles described by Khkpatrick in his
Polymastia invaginata [I908 c].
The spicules agree very closely indeed with the descriptions and figures given by
Bowerbank, both as to form and dimensions, and it is this agreement, rather than the
external form, which has caused me to make the identification. The large tylostyles measure
up to about 1.9 min. in length, though usually a good deal shorter; they have quite welldeveloped, oval or subconical heads at the narrowed base and are characteristically polytylote,
with a variable number of slight annular swellings in addition to the head-as described
by Bowerbank (loc. cit. p. 194), though not shown in his figures. The small tylostyles are
rather slender, measuring about 0’13 by 0’0041 mm., and have relatively large heads of
sphero-conical form. Numerous intermediates occur between the two extremes. This
description of the spiculation is taken from R.N. XIII. 1. R.N. LXXX. B agrees closely enough,
but the large spicules do not seem to attain so large a size and their heads are less well
developed, though the polytylote character is commonly quite distinct. The small tylostyles
are a good deal more slender so that the head appears even larger in comparison with the
diameter of the shaft.
This species is evidently very nearly related t o Tkchostemma sarsii and to Kirkpatricks Polymastia invaginata and Thiele’s Polymastia insidis [19051. Indeed it is
doubtful whether any of these species ought really to be regarded as distinct from P.
conigera, and perhaps even whether that species itself ought ever to have been separated
from Polymastia mamnaillaiis, the type of the genus.
It may also be pointed out that the “Sea1ark”specimens approachvery closely in external
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form to Suberites caminatus Ridley and Dendy [1887] and indicate the impossibility of
distinguishing sharply between thegenera Suberites and Polymastia as at present understood.
Previously known Distribution. British Seas (Bowerbank).
Register Numbers, Locality, dc. XIII. I, LXXX. B, Saya de Malha, 4.9.05, C. 2 and 3,
125 and 123 fathoms.
Sars [1869, 187 21.
Genus TRICHOSTEMMA
Suberitinae of discoid or hemispherical form, with a marginal fringe of long spicules;
Gee-living or attached ; with one or more vents a t the ends of short oscular tubes on the
upper surface. Megascleres typically tylostylote.
I have nothing t o add t o the observations dn the relationships of this genus in the
Report on the “Challenger” Monaxonida. It is very doubtful if it is really distinct from
Polymastia, with which i t seems t o be connected by intermediate forms.
126. Trichostemma sarsii Ridley and Dendy.
I’richostemma sarsii Bidley and Dendy [1886, 18871.

Trichostemma Sarsi Topsent [I892 C, 1904 A].

The “Sealark” expedition obtained three small specimens of this species. Two of them
(R.N. v. 5~ and B) have the forrn of thin, flattened disks with a very well-developed
spicular fringe. The total diameter, including the fringe, is about 15 mm. These two
specimens closely resemble those described and figured in the “Challenger’, Report. They
appear t o have lain quite freely on a sandy bottom and the lower surface exhibits a very
beautiful, radially arranged spicular thatch, while the upper surface is covered with an
incrustation of fine sand which conceals any vents that may have been present. I n one the
lower surface is flat and the upper one convex, while in the other these conditions are
exactly reversed. The skeleton arrangement and spiculation agree very closely indeed with
those of the types.
The third specimen, a little smaller in size, is attached by the lower surface t o a
fragment of shell and is less typical in form. The fringe is less well developed and less well
defined and the spicular thatch on the lower surface is not recognizable, while the cortical
skeleton of the upper surface is more confused.
Topsent [I9131 has recently figured and described a number of specimens of Trichostemma henzispha~ricurnSars from the North Atlantic, some of which very closely resemble
Trichostemma sarsii, and it now seems to me quite possible that the latter species may be
a mere synonym of the former. I await further evidence, however, before definitely committing myself to this view. (See also under Polymastia conigera, p. 150.)
Previously known Distribution. Off the Azores and near Torres Straits (Ridley and
Dendy) ; North Atlantic, Azores (Topsent).
Register Numbers, Localities, &c. v. 5 A, B, S. de Malha, 7.9.05, C. 20, 3-500 fathoms;
LXXX. A, Saya de Malha, 4.9.05, C. 2, 125 fathoms.
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DESCRIPTION OF PLATES.
PLATE1.
Fig. 1. Taprobane herdmani Dendy. Exhalant surface of dry specimen. R.N. CXLVII. x Q.
Fig. 1a. Taprobane herdmani Dendy. Part of exhalant surface of same specimen as shewn in Fig 1. x I f .
Fig. 2. Petromica massalis Dendy. R.N. XCVI. 1. Nat. size.
Fig, 3. Cinachyru anomala (Dendy). R.N. XXXIII. 4. x li.
Fig. 4. Cinachyra vaccinata n. sp. R.N. LXVII. 2. x &.
Fig. 5. Cinachyra providentice n. sp. R.N. XXI. 1. x w'+
Fig. 5 a. Cinachyru providentice n. sp. Cut surface of same specimen as Fig, 5 , shewing (above) porocalices
laid open, x 6.
Fig. 6. Paratetilla baccu (Selenka) var. violacea (Kieschnick). R.N. CXIX. 3. Nat. size.
Fig. 7. Paratetilla bacca (Selenka) var. corrugata nov. R.N. LIX. Nat. size.

PLATE2.
(All figures about natural size.)
Fig. 1. Gelliodes carnosa Dendy var. Zaxa nov. R.N. XLIV. 2.
Fig. 2. Reniera tufoides n. sp. Largest specimen. R.N. XCIII. Upper surface.
Fig. 2 a. Reniera tufoides n. sp. Edge of same specimen as represented in Fig. 2.
Fig, 3. Petrosia seychellensis n. sp. R.N. C'XXVIII. 1.
Fig. 4. Petrosia seychellensis n. sp. R.N. LXXII. 3.
Fig. 5. Halichondria retiderma n. sp. R.N. XCVII. 1.
Fig. 6. Clathria procera (Ridley) R.N. LI. 1.
Fig. 7. Clathria procera (Ridley) R.N. LXXXIV.
Fig. 8. Echinoclathrria intermedia Whitelegge. R.N. XXVII.
Fig. 9. PZumohuZichondria gardineri n. sp. R.N. CIII. 1.
PLATE
3.
(All figures about natural size.)
Fig. 1 a. Reniera cribricutis n. sp. R.N. LXXI. 1 0 ~ .
Fig. 1 b. Reniera cribricutis n. sp. R.N. LXXI. 10 B.
Fig. 2. Reniera tuberosa n. sp. R.N. VII. 3 A.
Fig. 3, Halichondria aplysinoides n. sp. R.N. ~xxvrr.2.
Fig. 4. Hulichondria aplysinoides n. sp. R.N. LXXVIII. 7.
Fig. 5. Halichondria aplysinoides n. sp. R.N. XLII. 3.
Fig. 6. Chalina confusa n. sp. R.N. LXXV. 3.
Fig. 7. Ceruochalina diferentiata n. sp. R.N. CVIL 1.
Fig. 8. Yvesia spinulnta Hentschel. R.N. XLIII. 1 A.

PLATE4.
Fig. 1. Reniera ligniformis n. sp. R.N. LXI. (restored). About natural size.
Fig. 2. Plumohulichondriu clathrodes n. sp. R.N. CLI. (dry). x about 8.
Fig. 3 a. Acarnus topsenti n. sp. R.N. XXX. 2. About natural size.
Fig, 3 b. Acarnus topsenti n. sp. R.N. XLII. '7. About natural size.
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Fig. 4. Cyamon wickersii (Bowerbank), R.N. CIX.
Fig. 5 a. Spirastrella globularis n. sp. R.N. LVII.
Fig. 5 b. Spirastrella globularis n. sp. R.N. CXIX.
Fig. 6. Polym.astia tubulifera n. sp. R.N. XIV. x

Fig. 1.
Fig. 2.
Fig. 3.
Fig. 4.
Fig. 5.
Fig. 6.

x 2.
6. About natural size.
14. About natural size.
1).

PLATE
6.
Mycale crassissilrm (Dendy). R.N. r 4 x x v I I . 5. About natural size.
Clathm'a spicata Halhann. R.N. CXLIV. (dry). x about f .
(?lathria madrepora n. sp. R.N. CXXX. About natural size.
Sigmaxinella durissima (Dendy) var. massalis nov. R.N, LXXI. 1. About natural size.
Acanthella cartwi Dendy. Macerated skeleton. R.N. CXXXIII. 1. About natural size.
Acanthellapulcherrima Ridley and Dendy var. calyx nov. R.N. LXXVIII. 9. About natural size.

PLATE6.
(All figures about natural size.)
. Fig. 1. Clathria spongodes n. sp. R.N. LXXIX. 2.
Fig. 2. Ectyon ceylonicu (Dendy). R.N. LXXVIIJ. 15.
Fig. 3. Hymedesmia lipochela n. sp. R.N. XLIV. 3.
Fig. 4. Phakellia conulosa n. sp. R.N. XLII. 13.
Fig. 5. Phakellia conulosa var. mauritiana nov. Exhalant surface. R.N. CXXVI. 1.
Fig. 5 a. Phakellia, conulosa var. mauritiannn nov. Inhalant surface. R.N. CXXVI. 1.
PLATE
7.
Fig. 1. Clathria whiteleggii n. sp. R.N. VIII. 1. About natural size.
Fig. 2. Colloclathria ramosa n. sp. R.N. CXXXVIII. 1. About natural size.
Fig. 3. Bubaris conulifera n. sp. R.N. XXI. 11. About natural size.
Fig. 4. Sigmaxinella durissima (Dendy) var. massalis nav. R.N. XVIII. About natural size.
Figs. 5 a, 5 b. Sigmaainella durissima (Dendy) var. erecta nov. R.N. CXXXIII. 2 and CXXXIII. 2 bis. About
natural size.
Figs 6 a, 6 b. Sigmaxinella durissinza (Dendy) var. tethyoides nov. R.N. VII. 2 and VII. 2 bis. About
natural size.
Fig, 7. Acantbella cavernosa n. sp. R.N. LXXI. 7. About natural size.
Fig. 8. Higginsiu higgini n. sp. R.N. LXIX. 2. About natural size.
Fig. 9. Higginsia petrosioides n. sp. R.N. c x x x 1 I . 2. About natural size.
Fig. 10. Didiscus placospongioides n. sp. R.N. LXXVIII. 13. x 2.
Fig. 11. Hemiasterella intermedia n. sp. R.N. XIX. 3. x 3.

PLATE8.
(All figures about natural size.)
Fig. 1. Pachychnlina subcylindrica Dendy. R.N. XX. 1.
Fig. 2. Oceanapia toxophila n. sp. Body and detached fistula. R.N. XX. 2.
Fig. 3. Phlmodictyon seychellme n. sp. R.N. CXXIX. 1.
Fig. 4. Phlmodictyon porosum n. sp. R.N. LXXVII. 4.
Fig. 5. Phlmodictyon polysiphonia n. sp, Fragments. R.N. LXXXIII. 1.
Fig. 6. Siderodermelkc rainosa n. sp. R.N. CXXXIII. 6.
Fig. 7. Axinella spkulifera (Lamarck). R.N. XGII. 3.
Fig. 8. Hymeniacidon conglomerata n. sp. R.N. LXXVIII. 12.
Fig. 9. Barbozia primitiva n. EP. R.N. LXXII. 1.
Fig. 10. Barbozia primitiva var. digitata nov. R.N. CXXV. 5.
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PLATE
9.
Fig. 1u p . Theonella pulchrifoliw. n. sp. R.N. CXXIII. 1.
1(6, Typical tetracrepid desma, x 117 ; 1 b. Tuberculate surface desma, showing (at ax) mode of
interlocking, x 117 ; 1c-e. Variations of the desma, x 110; 1f-k. Phyllotriames, views cf cladome,
x 305; 1 1. Less branched form of phyllotriaene, x 335; 1 m. Side view of phyllotriaene (optical
section), showing greatly enlarged axial canal in shaft and in bases of cladi, x 305 ; 1 n. Dichotriaene,
x 305 ; 10. Long, smooth niicroxea, x 565 ; 1p. Short, roughened microxea, x 565.
Fig. 2 CL-g. Discodermia tuberosa n. sp.
2 a. R.N. x. 5. Tetracrepid desma, x 120; 2 b-d. R.N. IX. 2 A. Discotrisenes, x 110; 2 e. R.N.
IX. 2 c . Young discotrisene, from just below the surface layer, before fusion of the cladi to form the
disc, x 180; 2 j R.N. IX. 2 A. Microxea, x 770; 2 g . R.N. IX. 2 A. Microstrongyla, x 770.

PLATE10.
Fig. 1 a-b. Tetillafiircijer 11. sp. R.N. CXIX. 13.
1 a. Vertical section through vent, showing arrangement of prodiznes, x 60; 1 b. Vertical section
through outer part of cortex and bud, x 60 ; 1c. Oxeon, x 60 ; 1 d. Style, x 60 ; 1e. Large prodiaene,
x 60 ; 1e’. Cladomes of large prodiaenes, x 310 ; If. Large protrisene, x 60 ; I f . Cldomes of large
protrianes, x 310 ; 1g. Cladome of large promonsene, x 310 ; I h. Small prodiane, x 60 ; 1j. Small
protriane, x 60; 1jl. Cladome of small protriane, x 310; 1k. Sigmata, x 550.
Fig. 2 u-- Cinachyra providerctim n. sp. R.N. XXI. 1.
2 a. Large oxea, x 34; 2 b. Style, x 34; 2 c. Protrisene, x 60; 2 c’. Cladome of protriane, x 310;
2 d. Anatriame, x 60 ; 2 d’. Cladome of anatrime, x 310 ; 2 e. Short, slender oxea, x 315 ; 2 f. Sigmata, x 550.
Fig. 3 a-b. Cinachyra isis Lendenfeld. R.N. cxxxm. 4.
3 a-a”. Cladomes of protriaenes, x 310; 3 b. Cladorne of anatriame, x 310.
PLATE11.
Fig. 1 a--2. Cinachyra vaccinatw n. sp. (1 a - b from R.N. LVIII., the remainder from R.N. LXVII. 2).
1a. Bundles of hair-like protrizenes and prodisenes, breaking up beneath porocalyx, x 6 0 ; 1 a’.
Ends of shafts of small prodiaenes and prqtriaenes, frayed out from bundle, to show terminal enlargements, x 550 ; 1b. Part of pore-membrane from porocalyx, showing pores and hispidating prodianes,
x 180; 1 c. Large oxeon, x 35; 1 d. Style, x 35 ; 1 e. Large prodiene, x 130; 1e’. Cladome of
large prodisene, x 330; 1$ Protrisene of intermediate size, x 130; I f . Cladomes of large
protrianes, x 330; 1g. Small prodiane, x 130; 1g‘. Cladome of small prodisene, x 330; 1h. Small
protriane, x 130; 1h‘. Cladome of small protrime, x 330; lj. Anatriame, x 130; 1j.. Cladome
of anatriane, x 330 ; 1k. Short, slender oxea, x 315 ; 11. Sigmata, x 550.

PLATE
12.
Fig. 1. Reniera cribricutis n. sp. R.N. LXXI. 10 A. Oxea, x 380.
Fig. 2. Reniera tuberosa n. sp. R.N. VII. 3 A. Oxea, x 380.
Fig. 3. Reniera tufoides n. sp. B.N. XCIII. Oxeon, x 380.
Fig. 4. Reniera ligniformis n. sp. R.N. LXI. Oxea, x 380.
Fig. 5 a - b . Yetrosia seychellensis n. sp. R.N. CXXVIII. 1.
5 a. Stout oxea and strongyla, x 165 ; 5 b. Slender oxea, x 165.
Fig. 6. Petrosia mummiformis n. sp. R.N. CXXII. 2. Oxea, x 165.
Fig. ’I a-b. Halichondria retidernao n. sp. R.N. XCVII. 1.
7 a. Oxea, x 165; 7 b. Style, x 165.
Fig. 8. Hulichondria nigra n. sp. R.N. LIII.5. Oxea, x 165.
Fig. 9. Halichondria aplysinoides n. sp. R.N. LXXVII. 2. Oxea, x 165.
Fig. 10. Chalina confwa n. sp. R.N. LXXV. 3. Oxea, x 380.
Fig, 11. Ceraochalina diferentiata n. sp. R.N. CVII. 1. Oxea, x 380.
Fig. 12 a-c. Oceanapia toxophila n. sp. R.N. XX. 2.
12 a. Oxea, x 290; 12 b. Sigma, x 660; 12 c. Toxon, x 660.
SECOND SERIES-ZOOLOGY, VOL. XVIII.
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Fig. 13 a-b. Phlcmdictyon seychellense n. sp.
13 a. R.N. CXXIX. 1, oxeon, x 450; 13 b. R.N. LI. 2, oxea, x 450.
Fig. 14. Phlceodictyon porosum n. sp. R.N. LXXVII. 4. Oxea, x 450.
Fig. 15. Phlceodictyon incrustatum n. sp. R.N. CX. 2. Oxea, x 450.
Fig. 16. Phlceodictyon polysiphoniu n. sp. R.N. LXXXIII. 1. Oxea, x 450.
Fig, 17 a-b. Amphilectus (2) unguiculatus n. sp. R.N. CXIII. 10.
17 a. Tylostyli, x 325 ; 17 b. Isochele, x 770.
Fig. 18. M e d i a sp, Clavidisc, x 650.

PLATE
13.
Fig. 1 u--e. Microcioiiu atrasalzguinea Bowerbank. R.N. cx. 8.
1 a. Large styli, x 330; 1 b. Slender tylostyle, x 330; 1 c. Echinating acanthostyle, x 550 ;
1 d. Palmate isochela, x 1100; 1 e. Toxa, x 550.
Fig. 2 a-f. Bubaris Gonulayera n. sp. R.N. XXI. 11.
2 a. Strongyla, x 110; 2 b, b', c. Oxea, x 110; 2 d. Short styli, x 110; 2 e. Long style, x 110;
2,fi Trichodragmata, x 460.
Fig. 3 a-b. Bubaris salonaonensis n. sp. R.N. CXXII. 5.
3 a. Strongyla, x 110; 3 b. Styli, <; 110.
Fig. 4 a-j Clathria spicata Hallmann. R.N. XLII. 4.
4 a. Large tylostyles, x 330 ; 4 b. Acanthosubtylostyles, x 550 ; 4 c. Forms intermediate between 4 a and 4 b, x 330 ; 4 d. Long, slender tylostyles, x 330 ; 4 e. Palmate isochelze, x 1100 ; 4 f.
Toxon, x 550.
Fig. 5 a-j Cluthria whiteleggii n. sp. R.N. VIII. 1.
5 U . Large subtylostyles, x 330 ; 5 b. Acanthosubtylostyles, x 550 ; 5 c. Form intermediate
between 5 a and 5 b, x 330; 5 d. Long, slender tylostyle, x 380; 5e. Palmate isochela, x 1100;
5 j Toxon, x 550.

PLATE14.
Fig. 1a-d. Clathria madrepora n. sp. R.N. CXXX.
1 a. Large tylostyles, x 330 ; 1 a', Possibly young forms of 1 a, x 330 ; 1 b. Acanthosubtylostyle, x 550; 1 c. Slender tylostyle, x 330; 1 d. isochela, x 1100.
Fig, 2 a-d. Chthria spongodes n. sp. R.N. LXXIX. 2.
2 a. Large tylostyles, x 330; 2 b. Acanthosubtylostyle, x 550 ; 2 c. Slender tylostyle, x 330 ;
2 d. Sigma, x 1100.
Fig, 3 a-e. Clathria chelifsrw (Hentschel.) R.N. CVlII. 3.
3 a. Styli, x 330; 3 b. Acanthostyles, x 550; 3 c. Strongylon, x 330; 3 d. Larger palmate
isochela, x 1100 ; 3 e. Smaller palmate isochelze, x 1100.
Fig. 4 a-h. Colloclathria ramosa n. sp. R.N. CXXXVIII. 1.
4 a. Stout style, x 330; 4 b. Acanthosubtylostyli, x 550; 4 c. Slender styli, x 330; 4 d.
Palmate isochelze, x 111.5 ; 4 e. Forms intermediate in appearance between 4 d and 4f, x 1115 ; 4f.
Colloscleres, x 1115 ; 4 g. Very minute isochela, x 11 15 ; 4 h. Toxa, x 550.
Fig, 5 a-c. Plocamia massalis n. sp. R.N. CXXV. 2.
5 a. Acanthostrongyla, x 330 ; 5 b. Tylote, x 330 ; 5 c. Palmate isochelze, x 1100.
Fig. 6, LithopZocamia Zithistoides n. sp. R.N. CXXXVII. 2. Acanthostrongyla.

PLATE16.
Fig. 1 a-c.

H y m e d e m i a lmissinaa n. sp. R.N. CXXV. 6.
1 a. Stout subtylostyles, x 290; 1 b. Slender tylostyle, x 290; 1 b'. Apex of slender tylostyle,
x 1075 ; 1 c. Tridentate isochela, x 1075.
Fig. 2 a, b. Hymedesmia Zipochela n. sp. R.N. XLIV. 3.
2 a. Stout subtylostyles, x 290 ; 2 b. Slender tylostyle, x 290.
Fig. 3 a-d. Plumohalichondria clathrodes n. sp. R.N. CLI.
3 a. Tornota, x 460 ; 3 b. Acanthostyles, x 460 ; 3 c. Larger tridentate isochela, x 1075 ; 3 d.
Smaller tridentate isochele, x 1075.
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Plumohalichondria gardineri n. sp. R.N. CIII. 1.

4 a. Large acanthostyles, x 290; 4 b. Small acanthostyles, x 290; 4 c. Long, slender styli,
x 170 ; 4 d. Long, slender oxea, x 290.
Fig. 5 a-c. Hamigerapapillata n. sp. R.N. XIX. 1.
5 a. Subtylostyli, x 290 ; 5 b. Tylote, x 290 ; 5 c. Tridentate isochela, x 1075.

Forcepia stephensi n. sp. R.N. LXXXII. A.
6 a. Tylostyle, x 460; 6 b. Tylote, x 460 ; 6 c. Tridentate isochela, x 1080 ; 6 d. Sigmata,
x 1080; 6 e. Forceps, x 1080.
Fig. 7 a, b. Orella cyathophora (Carter) var. acuata nov. R.N. CXIII.11.
7 a. Subtylostyli, x 550 ; 7 b. Acanthoxea, x 550.
Fig. 8 a-e. Acarnus topsenti n. sp. R.N. XXX. 2.
8 a. Styli and subtylostyle, x 550 ; 8 b. Clado-acanthostyli, x 550 ; 8 c. Tylota, x 550 ;
8 d. Palmate isochela, x 1090 ; 8 e. Toxa, x 550.
Fig. 6 a-e.

PLATE
16.
Tedanione wilsoni n. sp. R.N. XX. 6.
1 a. Strongylotylota, x 440 ; 1 b. Larger raphides, x 670 ; 1 .'b Smaller raphis, x 670.
Fig. 2 a-d, Cornulella Zundbecki n. sp. R.N. CXXVIII. 1 A.
2 a. Tylote, x 280 ; 2 6. Palmate isochels, x 860 ; 2 c. Microrhabd, x 860 ; 2 d. Toxon, x 860.
Fig. 3 a, b. Cornulum strepsichela n. sp. R.N. XC. 1.
3 a. Tylota, x 330 ; 3 b. Palmate isochels, x 770.
Fig. 4 a-e. Siderodermella. ramosa n. sp. R.N. CXXXIII. 6.
4 a. Tylote, x 170 ; 4 b. Tridentate isochelae, x 1080 ; 4 c. Navicelliforin isochele, x 1080 ;
4 d. Larger sigma, x 1080 ; 4 e. Smaller sigma, x 1080.
Fig. 5 a-f""'.
Cyamon wicleersii (Bowerbank). R.N. CIX.
5 a. Short, smooth styli or subtylostyli, x 108 ; 5 b. Strongylote, x 108 ; 5 c. Long, slender,
smooth style (subtylostyle), x 108; 5 d. Slender styli of peculiar form, two with bulbous inflation (m),
x 330; 5 8. Variety of same without the characteristic bend, x 330; 5 e. Pseudotetract, x 550;
5 e'. Pseudopentact, x 550 ; 5 el'. Pseudotriact, x 550 ; 5 e'". Pseudodiacts, x 550 ; 5 f - f .
Developmental stages pseudotetracts, &c., x 550.
Fig. 6 u-c. Sigmaxinella bihumigera n. sp. R.N. XXIII.
6 a. Styli, x 70 ; 6 b. Large sigma, x 670; 6 c. Small sigmata, x 670.
Fig. 1 a-b'.

PLATE17.

Fig. 1 a, b. Axinella bubarinoides n. sp. R.N. CXXII. 1 A.
1 a. Short styli, x 165 ; 1 b. Long style, x 165.
Fig. 2 a, b. Phakellia conulosa n. sp. R.N. XLII. 13.
2 a. Short styli, x 110; 2 b. Long styli, x 110.
Fig. 3 a, b. Acunthella cuvernosu n. sp. R.N. LXXI. 7.
3 a. Style, x 165 ; 3 b. Strongylote, x 165.
Fig. 4. Hymeniacidon wariospimlata n. sp. R.N. CXXII. 7. Styli and tylostyli, x 110.
Fig. 5 a, b. Hymeniacidon conglomerata n. sp. R.N. LxxvI1r. 12.
5 a. Styli, x 110; 5 b. Tylostyle, x 110.
Fig. 6 a-c. Spongosorites salomonennsis n. sp. R.N. CXVI.
6 a. Large oxea (one strongylote), x 165; 6 b. Intermediate forms, x 165; 6 c. Small oxea, x 165.
Fig. 7 a+.
Higginsia petrosioides n. sp. R.N. CXXXII. 2.
7 a. Stout oxea, x 60; 7 b. Stout styli, x 60; 7 c. Stout strongyla, x 60; 7 d. Slender oxeon
with bitid ends, x 325 ; 7 d',7 d . Variations in ends of slender oxea, x 800 ; 7 e. Acanthoxeote,
x 550.
Fig. 8 a-f: Higginsia higgini n. sp. R.N. LXV.
8 a. Long, slender oxea, x 60; 8 b. Long, slender style, x 60 ; 8 c. Short style, x 60 ; 8 d.
Aoanthoxea, x 550; 8 e. Subcentrotylote acanthoxeon, x 550 ; 8f. Smooth, subcentrotylote oxea,
x 550.
Fig. 9 a-c. Hulicnemia salomonensis n. sp. R.N. CXXIV. 4.
9 a. Tylostyli, x 60 ; 9 b, Style, x 60 ; 9 c. Acanthoxea, x 550.
21-2
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PLATE18.
Fig. 1 a-e. Barbozia primitiva n. sp. R.N. LXXII. 1.
1 a. Strongyla, x 335; 1 6. Oxea, x 335; 1 c. Palmate anisochelq x 10135 ; 1 c’. Young anisochela, x 1095 ; 1 d. Oxydiscorhabds, x 1095 ; 1 e. Abnormal oxeote, approaching oxydiscorhabd in
size and form, x 1095.
Fig. 2. Barbozia primitiva var. digitata nov. R.N. cxxv. 5. Palmate anisochelae, x 1095.
Fig. 3 a-c”’.
Didiscus placospongioides n. sp. R.N. LXXVIII. 13.
Developmental
3 a. Oxea, x 103; 3 b. Tylostyli, x 266 ; 3 c. Oxydiscorhabds, x 1065; 3 c’-c”’.
stages of oxydiscorhabd, x 1065.
Fig. 4 a-c. Si.qmosceptrella quadrilobata n. sp. R.N. CXXVI.
4 A.
4 a. Styli, x 310 ; 4 b. Discorhabds, side views, x 770; 4 b‘. Discorhabd, three quarters end
view, x 770; 4 b“. Discorhabd, full end view, x 770; 4 c. Young discorhabd, showing sigmoid form,
x 1750.
Fig. 5 a, b. Spirastrella globularis n. sp. R.N. LVII. 6.
5 a. Megascleres (stylote to tylostylote), x 230 ; 5 b. SpinispirE, x 820.
Fig. 6 a-h. Hemiasterella intermedia n. sp. R.N. XIX. 3.
Fig. 6a, b. Styli, x 6 0 ; 6 c. Strongylote, x 6 0 ; 6 d, e. Oxea, x 6 0 ; 6 f : Pseudasters with
rough, blunt rays, x 770 ; 6 g. Intermediate forms of pseudaster, x 770 ; 6 IL. Pseudasters with
smooth, sharp rays, x 770.
Fig. 7 n-b.‘ Polymastia tubulifera n. sp. R.N. XIV.
7 a. Large subtylostyle, x 90 ;-7 a’, a”. Base and apex of same, x 380 ; 7 b, b’. Small tylostyles,
x 380.

POSTSCRIPT. JULY1921.
The manuscript and illustra,tions for this Report were originally completed some years
ago but the publication was delayed, first by the continuance of the war and later by
financial difficulties arising therefrom, In the meantime some of the more interesting
results have been made use of in other papers, especially in my recently published memoir
on The Tetraxonid Sponge-Spicule:-A Study in Evolution [1921], which deals in a
comprehensive manner with the spiculation of the Tetraxonida in general and must be
regarded as expressing my latest views on the subject.
The Euceratosa of the c c Sealark” Expedition still remain iindescribed and it will not,
I fear, be possible to include them in the present series of Reports.
The type-specimens of the new species of sponges described in these Reports will be
found in the Natural History Department of the British Museum.
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