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FIG. la. Dactylospongia elegans (Thiele). USNM
23707.

subdermal cavities, bur abundant over most of
the surface.

SKELETON: A compact irregular reticulation
of clear yellow-brown fibres; many ascending
fibres are distinguishable only immediately be-
low the surface. Some stratification is shown in
most fibres and a poorly demarcated pith occurs
infrequently. Isolated spicule fragments occur
randomly. A characteristic feature of the skele-
ton is the granulate surface of the fibres. Fibre
diameter is 20-54p (38).

FLAGELLATE CHAMBERS: Small, spherical,
24-30p in diameter, and are regularly distrib-
uted throughout the body of the sponge except
in the lacunar areas which surround the sub-
dermal cavities. The endosome contains many
darkly pigmented granules and abundant dia-
tom skeletons.

DISCUSSION: Thiele (1899) described this
sponge from the Celebes and established the
genus Luffariella 1o receive Luflaria variabilis
Poléjaeff and Luffariella elegans; the former was
designated as the type of the genus by Thiele
and later by de Laubenfels (1936).
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Considerable confusion has centered around
the correct generic position of Luffaria vari-
abilis. The genus Luffaria was unrecognizably
described by Duchassaing and Michelorti (1864).
Schmidt (1870) redescribed the genus with-
out adding any species, and Poléjaeff (1884)
described Luffaria variabilis. Lendenfeld (1889)
recognized thar Poléjaeff's sponge was not a
Luffaria as understood by Schmide (=Veron-
gia), and took the erroneous step of re-estab-
lishing Luffaria under Poléjaeff's name to re-
ceive L. variabilis and two new species. Topsent
(1934) considered that both L#ffaria and Luf-
fariella should be abandoned and all species in-
volved transferred to Aplysinopsis Lendenfeld,
The difference berween Aplysinopsis and Tho-
recta Lendenfeld is very slight, merely chat
Thorecta has a relatively smooth surface and
more foreign material in the dermis (see de
Laubenfels, 1948). These rwo genera are now
considered synonymous.

The type specimen of Luffaria variabilis
Poléjaeff should be established as BM 85.8.8.52,
This sponge has been examined and in most
features it is compatible with Cacospongia. It
has, however, one distinguishing characteristic:
an extremely fine and regular tertiary fibre net-
work is present throughout the sponge. In
view of this marked difference in the skele-
ton, it is proposed to retain Lazffariella for L.
variabilis and other sponges which have com-
parable skeletal structure. Lzffariella geometrica
Kirkpatrick may properly bzlong here.

It is clear that Luffariella elegans Thiele is
generically distinct from Luffariella variabilis.

Examination of the Palau specimen of L.
elegans and an undescribed specimen in the
British Museum (1946.11.25.170) shows that
the correct generic grouping for this sponge is
not near Cacospongia but near Hippospongia,
differing from some specimens of this genus
only in form, the presence of long surface chan-
nels, and the lack of any cored primary fibres.
These are the only features separating L. ele-
gans and Hippospongia metachromia® (de Lau-
benfels), also from the Palau Islands.

*No cored ascending fibres were described for this
sponge, but re-examination of the type has shown
them to be present in the subdermal region.
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Since the genus Luffariells is retained for L.
variabilis,a new genus Dactylospongia is erected
to receive Luffariella elegans.

DISTRIBUTION; Celebes (Thiele)

GENUS Hereronema Keller

Heteronema erecta Keller
Fig. 2

Heteronema erecta Keller, 1889, p. 339.

Heteronema erecta Row, 1911, p. 369.

Thorectopsamma mela de Laubenfels, 1954,
p- 29, fig. 15, pl. 8, fig. 6.

Thorectopsamma mela de Laubenfels, 1955,
p. 138.

OCCURRENCE: Sta. 10, 100, 140,

DESCRIPTION: De Laubenfels (1954) has
given an excellent description of this sponge
as it occurs in the Micronesian area and little
can be added except to note that: (1) the pri-
mary fibres have a tendency to be fasciculated
immediately below the surface; (2) The dermis
is crowded with granules containing a black
pigment; (3) The immediate subdermal region
is cavernous, consequently the dermis is easily
detachable; and (4) The pigment granules in
the subdermal and deep layers of the body are
extremely abundant and tend to obscure the
chambers and canal system.

DISCUSSION; Comparison of Red Sea speci-
mens of Heteronema erecta with dz Lauben-
fels' Pacific sponges identified as Thorecto-
psamma mela reveals that the two species are
identical. The extremely characteristic surface
pattern of radiating ridges between conules is
present in all specimens examined from both
geographical areas. The texture of the sponge
varies greatly: some of the Palau specimens
are relatively compressible; others are extremely
hard and thus compare with specimens de-
scribed by Row (1911).

With the removal of T mela to Heteronema,
the genus Thorectopsamma Burton is reduced
to three species. T. #rregularis, the type species,
was described from a single specimen; it had
laminated fibres densely packed with debris and
no special dermal skeleton. Burton made no
mention of the soft tissues of his sponge. Re-
examination of the type of T. érregalaris (BM
30.8.13.217 ) shows that the flagellate chambers
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are small and spherical, 20-30p in diameter;
the subdermal region is extremely cavernous
and darkly pigmented. This sponge is not easily
distinguishable from Heteronema,

The second species described in Thorecto-
psamma is T, chromogenia de Laubznfels from
Bermuda. This sponge is a dark red color and
has far less debris in the fibres than T. irregu-
laris. The flagellate chambers wete undescribed
and apparently much sand was incorporated in
the body of the sponge. It is unlikely that this
sponge belongs to Thorectopsamma but, in view
of our incomplete knowledge of its anatomy,
no suggestion can be made about its real affin-
ities. Thorectopsamma xana de Laubenfels
(1954) is referred to Psammaplysilla purpurea,

DISTRIBUTION: Red Sea (Keller, Topsent,
Row); West Central Pacific; Hawaii (de Lau-
benfels).

GENUS Ircinia Nardo

Iy #2ia ramosa (Keller)

FI1G. 1b. Dactylospongia elegans (Thiele). Portion
of the fibre network.
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RESTRICTED SYNONYMY:

Hircinia ramosa Keller, 1889, p. 345, pl. 20,
fig. 5.

Ircinia ramosa de Laubenfels, 1948, p. 73.

Ircinia ramosa de Laubenfels, 1954, p. 23, fig.
11.

OCCURRENCE: Sta. 15, 60, 92.

REMARKS: De Laubenfels (1954) gives a
relatively detailed description of this species
and stresses the ramose form, the abundant fine
filaments, and the presence of a second coarser
type of filament conraining refractile material
as the characteristic features. The specimens in
this collection agree in most details with the
above. The fibres lacking granules have a greater
range in diameter, 2.0-5.0p, than either de Lau-
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benfels’, or Keller's specimens; the flagellate
chambers range from 24-3Gu in diameter.

De Laubenfels (1950) differentiates I ra-
mosa, in the West Indies, from I. fasciculata by
the form of the branch tips, rounded in ramosa,
pointed in farciculata. Hartman (1959) has
emphasized the presence of a dermal reticulum
of sand grains in I. ramosa. At present it is im-
possible to be sure that the Pacific sponges dis-
cussed above belong to the same species as West
Indian sponges also named L. ramosa, the same
problem applies to I, fascic#lata. In the case of
ramosa, however, the Pacific sponges secem
closer to Keller's original description and, in the
event some specific difference is found, the
Woest Indian population would require a new

lcm

Fi1G. 2. Heteronema erecta Keller. Left, Sta. 10; right, Sta. 140.
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FIG. 34. Phyllospongia foliascens (Pallas). Sta. 111.

specific name. It is difficult to see what charac-
ters can be used to distinguish between such
sponges as I. ramosa, L. fasciculata, and I. den-
droides since the entire genus is excremely uni-
form in internal morphology and, seemingly,
variable in habit and surface characteristics.
Studies of the ecology and morphology of liv-
ing populations are urgently requited in this
genus.

DISTRIBUTION: Red Sea, West Indies, Palan
Islands, Ponape, Great Barrier Reef.

GENUS Phyllospongia Ehlers

Phyllospongia foliascens (Pallas)
Fig. 3a, b

RESTRICTED SYNONYMY:

Spongia foliascens Pallas, 1766, p. 395.

Phyllospongia foliascens Lendenfeld, 1889, p.
196, pl. v, fig. 3; pl. vi, figs. 1, 3, 4, 10; pl. vii,
fig. 11; pl. xiv, fig. 2; pl xxiv, fig. 6.

Carteriospongia foliascens Burton, 1934, p.
573.

Phyllospongia lekanis de Laubenfels, 1954, p.
15, fig. 7, pl. 111, fig. a.

OCCURRENCE: Sta. 111, 2204, 245.
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FI1G. 3b. Phyllospongia foliascens (Pallas). Upper,
Sta. 245; lower, Sta. 220A.

DESCRIPTION: Three of the five specimens
are similar in form to P. foliascens as illustrated
by Lendenfeld (1889:pl. 5, fig. 3), one is
almost identical to P. lekamis de Laubenfels
(1954:pl. 111, fig. a), and one, of spiral shape,
answers to de Laubenfels’ description of large
specimens of P. lekanis which he observed in
the field. There is a great variation in the sur-
face ornamentation, and in the distribution and
abundance of oscules. In all specimens the skele-
ton is compact, with coted primary tracts and
thick sand cortex on both surfaces. In this re-
spect the present specimens contrast with the
holotype of P. lekanis (UsNM 23109), which
has a loose skeleton mesh, lightly cored fibres,
and a thin sand cortex on both surfaces.

Lictle note has been taken in the systematics
of Phyllospongia of the amount of debris pres-
ent in the cortex and the skeleton; this, in con-
junction with the range of form exhibited by
this sponge in the Palaus, is sufficient reason
for relegating P. lekanis to P. foliascens. -

DISCUSSION: It is with some hesitation that
these specimens are described as Phyllospongia
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rather than Carteriospongia. It seems that Spon-
gia foliascens Pallas, which is the type species
of Carteriospongia Hyatt by subsequent desig-
nation of Burton (1954), has abundant foreign
material incorporated into the dermis and the
primary fibres. Spongia papyracea Esper, the
type species of Phyllospongia Ehlers, is under-
stood by Burton to have no sandy inclusions in
either the fibres or the cortex. Ehlers (1870)
does not comment specifically on this feature.
Many authors (Dendy, Ridley, Bowerbank, de
Laubenfels) have described sponges with cored
ascending fibres as P. papyracea. De Laubenfels
(1948) suggests that the type specimen is one
in which primary fibres are rare or absent and
that the specimens described by later authors
are congeneric with Esper’s sponge even though
they possess varying amounts of debris in both
cortex and primary fibres. The commonly ac-
cepted view of Phyllospongia is of a sponge
with a variable amount of debris in both fibres
and cortex, and in keeping with this view the
Palau specimens are assigned to Phyllospongia.
A restudy of Spongia papyracea Esper is re-
quired to clarify this problem.

DISTRIBUTION: Red Sea, Indian Ocean, Ma-
laya, Australia, New Zealand,® West Central
Pacific.

Phyllospongia dendyi Lendenfeld
Fig. 4a, b

Phyllospongia dendy: Lendenfeld, 1889, p.
177, pl. 14, fig. 5.

Phyllospongia dendyi var. frondosa Lenden-
feld, 1889, p. 178, pl. 14, fig. 5.

Phyllospongia dendyi var. digitata Lenden-
feld, 1889, p. 178.

Phyllospongia dendyi Burton, 1934, p. 573.

OCCURRENCE: Sta. 92.

DESCRIPTION: This sponge consists of some-
what inclined lamellae decreasing in height from
the center to the margin and often bearing lobe-
like secondary lamellae on the outer surface.
The lamellae arise from a spreading base and
tend to intersect to form a series of pouches.
The free margins of the lamellae are undulat-

* This record is doubtful; Lendenfeld described sev-
eral species and varieties of Phyllostongia from New
Zealand, none of which has been verified.
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FiG. 4a. Lower, Phyllospongia dendyi Lendenfeld.
Sta. 92. Upper, Fasciospongia chondrodes (de Lau-
benfels). Sta. 924. .

ing, particularly the outer series. The single
specimen is 10 ¢m long, 5.0 ¢cm wide and 6.0
cm high; lamellae are 2.0-3.2 mm chick.

COLOR: In alcohol, dark reddish-brown, be-
tween (rY-R 5/2) and (rY-R5/3).

TEXTURE: Fleshy but sufficiently elastic for
the sponge to regain its shape after being
compressed.

SURFACE: Covered evenly with sharp fine
conules up to 0.5 mm high. Oscules are scat-
tered over the sides of the lamellae and range
from 0.2-12 mm in diameter. Narrow sub-
dermal channels are visible through the dermal
membrane; these meander over the surface in
certain areas and are absent near the edges of
the lamellae.

SKELETON: Composed of primary fibres
cored with spicule fragments and running diag-
onally through the lamellae. They are connected
by a network of uncored secondary fibres.
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tinctive habit, Fasciospongia chondrodes, Dysi-
dea herbacea, and Phyllospongia dendyi,

COLOR: In alcohol, varies from pale pinkish-
purple (RY-R 6/2), to yellowish-gray (rY 7/4),
to pale creamy (rY 8/4), in the holotype.

TEXTURE: Stiff and rather cartilaginous.

SURFACE: In the holotype, almost smooth;
in the other rwo specimens it is irregularly
conulose in such a way as to give an over-all
spined appearance and to render the edges of
all lamellae crenulate. Some parts of the sponge
are almost smooth where the dermal membrane
is stretched between adjacent ridges. Conules
are simple or multiple; sometimes the primary
fibres are produced beyond the surface. A sys-
tem of tangential dermal fibres is developed,
being plainly visible in the Palau material and
just discernible in the holotype. The dermal
membrane is granular and skinlike and is not
easily separable from the underlying cartilagi-
nous cortex, the two layers together being 200-
250p thick.
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SKELETON: Composed of a compact reticu-
lation of secondary fibres from which the pri-
mary fasciculated columns rise abruptly and
extend through the collagenous cortex into the
conules. All fibres are finely laminated and a
pith is present, distributed sporadically in both
primary and secondary fibres. Only the primary
columns are cored by spicule fragments. There
is no sand cortex.

The primary fibres range from 70-180k in
diameter; the secondaries, from 25-160p.

De Laubenfels stated that there were no cored
fibres in the type of Spongionella chondrades,
but this is an error. All primary fibres are fascic-
ular, pithed, and cored with spicule fragments,

CORTEX: A dense layer,. 180-800n deep,
usually 250p, rich in spongin A. It contains
abundant dendritic cells with granular cyro-
plasm which are possibly pigment-containing
cells. A specimen of Fasciospongia cavernosa
(Schmidt) from Marseilles has been examined

- W e e -

FIG. Sa. Fasciospongia chondrodes (de Laubenfels ). Sta. 92. Section at right angles to the surface show-

ing the fasciculate fibre system, the coring spicules in the ascending fibres, and (lower left) traces of pith and

concentric lamination in the fibres.
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and also has a dense collagenous cortex. The
same feature is characteristic of the type spe-
cies, Fasciospongia fovea (Lendenfeld), from
Australia.

ENDOSOME: Cavernous and contains a dense,
irregular network of fibres. Flagellate chambers
tend to be localized, groups of chambers being
separated by areas of collagenous tissue. Con-
siderable vatiation in size and shape character-
izes the chambers. They are somewhat oval in
two specimens, 19.8 X 16.5p to 30 X 22p and
37 X 23u to 50 X 44p spherical, 26-49p, in
the other.

Vacelet (1959) commented upon the cham-
ber size of Spongionella chondrodes, recorded as
25-30p by de Laubenfels, and concluded that
this sponge did not belong in Spongionella. 1t
is noteworthy -that the type specimen of §.
chondrodes has much larger chambers than de
Laubenfels states and that they tend to be oval,
but not eurypylous. It is impossible, however,
to be sure that the above dimensions are accu-
rate, for the chambers in almost all cases are
not lying #n sit#. The collagenous ground sub-
stance in which they lie has contracted, leaving
the groups of flagellate cells lying in spaces in
the matrix. The two Palau specimens are in
good condition and perhaps reflect more relia-
bly the structure of this species.

DISCUSSION: A restudy of the holotype
(UsNM 23112) and the paratype (Bishop Mu-
seum 153 ) of §. chondrodes in conjunction with
the two specimens included in this collection
leaves little doubt that this sponge is a Fascio-
spongia. Mote information on the nature of the
flagellate chambers in other species of Fascio-
spongia would be desirable, bur unforrunately
the type of F. fovea (Lendenfeld) cannot be
located at present. It seems that variation in
size and shape of the chambers in F. chon-
drodes is greater than is usual in the Spongiidae.
In my specimen of F. cavernosa the chambers
are often slightly oval, measuring 37 X 30u. -

DISTRIBUTION: Palau Islands.

GENUS Prammaplysilla Keller

Psammaplysilla purpurea (Carter)
Fig. 6a, b, ¢, d
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FIG. 5b. Fasciospongia chondrodes (de Laubenfels).
Holotype, USNM 23112. Section showing fibre reticu-
lum and an embryo.

Aplysina purpurea Carter, 1880, p. 36.

Aplysing purpurea Carter, 1881, p. 103, pl
IX, fig. 1, a1, fig. 2, a—c.

Aplysina purpurea Dendy, 1889, p. 97.

Psammaplysilla arabica Keller, 1889, p. 358,
pl. XXITI, figs. 23-27.

Psammopemma fuliginosum Lendenfeld,
1889, pars. p. 636.

Druinella ramosa Thicle, 1899, p. 24, pl. 3,
fig. 3, pl. 4, fig. 5.

Aplysina purpurea Dendy, 1905, p. 224.

Aplysina purpurea Row, 1911, p. 377.

Aplysina purpurea Hentschel, 1912, p. 437.

Psammaplysilla kelleri Wilson, 1925, p. 488,
pl. 44, fig. 3.

Druinella purpurea Burton, 1934, p. 594.

non Druinella ramosa Burton, 1934, p. 595.

Aplysina purpurea Brgndsted, 1934, p. 26.

Cacospongiaramosa pars. de Laubenfels, 1948,
p. 95.

Hexadella pleochromata de Laubenfels, 1950,

. 10;

d Thorectopsamma xana de Laubenfels, 1954,
p. 32, fig. 16.

Dendrilla verongiformis de Laubenfels, 1954,
p- 43, fig. 25.

Druinella tyroeis de Laubenfels, 1954, p. 27,
fig. 14.

non Druinella ramosa Burton, 1959, p. 269.

non Psammaplysilla arabica Burton, 1959, p.
271.
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OCCURRENCE: Sta. 12, 60, 92, 100, 134.

DESCRIPTION: The six Palau specimens of
this sponge range in habit from thin encrusta-
tions (Sta. 134) to massive with a single stout
branch (Sta. 12), or ate ramose (Sta. 12, 60,
92, 100) and repent. The branches of the
ramose specimens anastomose frequently. In
two cases the branches arise from a massive,
spreading portion which incorporates much
shell and sand (see also de Laubenfels, 1954:
33). '

DIMENSIONS: The encrusting specimen is
0.8-1.0 mm thick, covering an area 6.5 cm X
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4.5 cm on the under surface of a Fungia. The
ramose specimens have almost cylindrical
branches which are up to 28 c¢m long and from
0.5-2.0 cm wide.

COLOR: In alcohol, dark reddish-brown both
internally and externally; the exact shade varies
with each specimen from (RY-R 2/2-RY-R
3/6-YR3/2-rY-R 2/2).In one specimen (Sta.
12) the tips of the branches, both inside and
out are light pinkish-red (rY-R 5/2). The
color in life is described as bright green; de
Laubenfels has recorded it as yellow (in Tho-
rectopsamma xana) and yellow tinged with
green (in Dendrilla verongiformir).

FIG. Ga. Psammaplysilla purpurea (Carter). Upper left, Sta. 12; upper right, Sta. 92. Center left, Dendrilla
verongiformis de Laubenfels, holotype. Lower left, Sta. 92; lower center, Thorectopsamma xana de Laubenfels,

holotype; lower right, Sta. 12.



Sponges of Palau, [—BERGQUIST

137

FIG. 6b. Psammaplysilla purpurea (Carter). Left, Psammaplysilla kelleri Wilson, holotype. Right, Sta. 60.
USNM 23708.

TEXTURE: Firm, rather elastic in some cases,
stiffer in others.

SURFACE: Always conulose, but the height
and spacing of the conules differ with the speci-
men from few, low, rather rounded projections
in the thinly encrusting specimen to blunt, tall,
and abundant in the specimens from Sta. 60. In
most specimens, conspicuous ridges connect ad-
jacent conules. The dermis is thick, smooth, and
with no apparent pores. Oscules are irregularly
dispersed, oval and 2.5-7.0 mm in longest di-
mension.

The surface of the holotype of Druinella
tyroeis is conspicuously reticulated between the
ridges diverging from the conules. This type
of structure was described by Carter (1881)
for A. purpurea, but is not well shown in any
of the Palau specimens.

SKELETON: A reticulation of irregular, con-
centrically stratified fibres which are themselves
built up as a reticulum of extremely fine threads.
In many places irregular lobes arise from the

fibres. Most authors have given recognizable
descriptions of the skeleton of this species, none
berter than Keller (1889) and Wilson (1925).
Inclusions in the form of sand grains vary in
quantity from specimen to specimen. Some lack
them entirely. Spicule fragments occur sporadi-
cally. There is a tendency toward the fusion of
fibres at the base of the sponge, giving the ap-
pearance of a basal plate; this is, however, not
well marked in most specimens. The fibres of
this sponge are composed entirely of the reticu-
late substance which makes up the pith in other
verongiid genera. The concentric structure is
often more compact at the surface and gives
the impression of an outer, more dense layer.
The extreme irregularity of the fibres makes
measurements of little value, but those quoted
by Wilson (1925) are typical.

CORTEX: Of variable thickness and composed
of dense spongin A, broken into patches by the
numerous pore canals. In specimens where the
branches are wider the endosome has a more
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FIG. Gc. Psammaplysilla purpurea (Carter). Photo-
micrograph showing branching of fibres and structure
of the flagellate chambers. One of the ellipsoid masses
of dense tissue of unknown function is shown at lower
center,

open structure and the cortical region is narrow
(75-100p) [eg., Sta. 60; Dendrilla verongi-
formis USNM 23104; Druinella purpurea (Bur-
ton, 1934)}. In those specimens where the
over-all texture is tough and the branches are
thinner, the cortex may be up to 350u thick
le.g, Thorectopsamma xana USNM 22994;
Psammaplysilla kelleri USNM 21241; specimen
from Sra. 921.

ENDOSOME: Earlier workers (Lendenfeld,
1889; de Laubenfels, 1954) have mentioned
that the flagellate chambers tend to be concen-
trated around the excurrent canals and are lack-
ing from large areas of the sponge. After
examining several specimens, including the
sponges which de Laubenfels described, it is
apparent that this is not strictly the case. Cham-
bers are aggregated around the excurrent canals
but in all specimens groups of chambers are
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more or less evenly dispersed throughout the
endosome. In compact specimens (such as the
type of D. tyroeis) the relatively great extent
of the cortex gives the impression that the
chambers are restricted in occurrence. The
structute of the flagellate chambers is in no
way remarkable. They do not have long fine
prosodal canals, but long aphodal canals do
occur and vary in length (up to 100u) and
diameter from specimen to specimen. The
chambers themselves are small and slightly
ellipsoidal, 23 X 12 to 46 > 30x. A constant
feature of the species is the occurrence through-
out the endosome of ellipsoidal masses of rela-
tively deep-staining cells. These are figured by
Wilson (1925: pl. 44) but no comment is of-
fered as to their possible function. They are
always set off from the surrounding mesen-
chyme by a concentrated zone of spongin A
which often extends inward as bands berween
the cells. It is possible that these structures rep-
resent developmental stages of the fibres.

DISCUSSION: In order to elucidate the sys-
tematic affinities of Psammaplysilla purpurea
(Carter) it was necessary to investigate the
sponges assigned to the genus Druinella Len-
denfeld for, supetficially at least, the two gen-
era are closely similar.

Lendenfeld (1889) described Druinella to
receive D. rotunda from Australia. This sponge
was notable for the lobose knotty fibres and for
the possession of long prosodal and aphodal
canals. In all features except the possession of
these canals, D. rotunda is inseparable from
Aplysina purpurea Carter. Burton (1934) was
the first worker to definitely associate Aplysina
purpurea Carter with the genus Druwinella, Wil-
son (1925) had tentatively suggested that
Psammaplysilla kelleri and P. arabica belong to
the same genus as A. purpurea, and likened all
of these species to Druinella and Thymosia
(Topsent).

No author since Lendenfeld's time has seen
Druinella rotunda nor had similar canal struc-
ture been described from any other sponge!
until de Laubenfels (1948) referred Cacospon-
gia camera de Laubenfels to Druinella. He

* A similar pattern of short canals is well known
from the work of Schulze (1878) on the Aplysinidae.
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claimed to have observed just such a chamber
structure as Lendenfeld figured for Druinella
rotunda, Examination of the type, and only,
specimen of C. camera (USNM 22405) shows
it 1o be a poorly preserved sponge containing
quantities of filamentous blue-green algae and
having normal spongin fibres. The cell struc-
rure of the sponge is largely dissociated. Those
traces of flagellate chambers which remain in-
dicate that the chambers were quite large (40—
60p) and possibly eurypylous. Cacospongia
camera does not belong in Druinella, and should
be pronounced unrecognizable.

Thiele (1899) identified a sponge from the
Celebes as Druinelia ramosa. He stated that he
had not been able to study the flagellate cham-
bers and that the identification was based on
similarity of habit and fibre structure, Burton
(1934, 1959) has referred sponges to D. ram-
osa; preparations of both of these have been
examined and clearly neither belongs to Dru-
inella, 'The two sponges belong to different gen-
era. One (BM 1930.8.13.201) is possibly a Dac-
tylospongia but certainly belongs to the Spon-
giidae; the other (BM 1930.3.4.155) is probably
a Cacospongia, bur the fragments examined
were too small to allow further identificarion.

Only one other sponge has been described in
the genus Druinella, namely tyroeis de Lauben-
fels. This sponge is identical with the speci-
mens of Psammaplysilla purpurea from Palan
except that it is more compact; the endosome
is extremely compressed and full of Spongin A
and the aphodal canals show clearly. No struc-
ture comparable with that described for D.
rotunda can be found in the holotype (USNM
23052).

Burton (1934) referred Aplysina purpurea
Carter to Druinella as Druinella purpurea and,
presuming Carter’s original specimen to be
lost, named Dendy’s specimen from the Gulf
of Manaar as neotype. The reasons for referring
this sponge to Druinella rather than Psamma-
plysilla were not given but were certainly not
based on histological study of Druinella ro-
tunda. In the text of the same work Burton
refers Aplysina purpurea Carter (1881) from
Ceylon and Australia to Psammaplysilla in con-
tradiction to his reference in the synonymy,
where it is placed in Druinella purpurea. Bur-
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ton differentiates Carter's later specimens (1881)
from the type specimen (Carter, 1880) and
that described by Dendy (1905) by stressing
the fasciculate fibre network in the former, a
strucrure identical to that figured by Keller
(1889) for Psammaplysilla arabica. There is
nothing in Carter’s original description or in
Dendy’s account of his specimen to give basis
to the assumption that such a skeleral structure
is absent. On the contrary, all accounts of the
skeleton of this sponge agree remarkably, and
Dendy specifically describes “compound fibres.”

The type specimen of Druinella rotunda has
been lost; it is not at the British Museum; the
Australian Museum, Sydney; or the National
Museum of Victoria, Melbourne. Since, first,
the only specimen of the type species (D. ro-
tunda) is lost; second, the type description is
poor and could easily refer to Psammaplysilla
purpurea; and third, all subsequent records of
Druinella are referable to Psammaplysilla, it is
suggested that the genus Druinella be consid-
ered unrecognizable and that the genus Psam-

F1G. Gd. Psammaplysilla purpurea (Carter). Photo-
micrograph showing the reticulate structure of the
fibres.
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FIG. 7a. Dysidea herbacea (Keller). Lower left and right, Sta. 10; upper center, specimen from Tonga
showing surface characteristics intermediate between Palau Is. specimens of D. herbacea and D. chlorea.

purplish pink (yR 4/2) in the specimen from
Sta. 60. The color in life appears to vary from
gray to greenish depending upon the amount
of algae in the sponge tissue.

TEXTURE: Resembles that of soft leather.
One specimen (Sta. 60) is tough and rigid;
this sponge contains more and coarser detritus
than any other examined.

SURFACE: Finely conulose; individual con-

* ules range up to 0.4 mm high, with a tendency
to be aligned in vertical rows which give an
over-all slightly striated appearance to the
sponge surface. This feature is most noticeable
in the specimen from Sta. 10, but is discernible
in patches on all specimens.

SKELETON: An open network of fibres cored
with sand grains of extremely irregular dimen-
sions. There is no distinction between primary

and secondary fibres; the range in diameter is
50-153pu. A layer of foreign material is present
on both surfaces, 27-90u deep and essentially
contained within the dermal membrane, only
rarely extending into the cortical region. In the
specimen from Sta. 60, inclusions in the fibres
are coarser and more irregular and here the
superficial debris often extends into the body
of the sponge.

ENDOSOME: The skeleton is loose and the
cortex relatively thin; consequently most of the
thickness of the lamellae is endosome. Flagel-
late chambers are abundant, oval, 54-120 X
28-82p and eurypylous; the collagenous endoso-
mal matrix surrounding them is packed with
blue-green algae.

DISCUSSION: All specimens making up the
type series of Phyllospongia complex de Lau-



FIG. 7b. Dysidea herbacea (Keller). Sta. 60.

benfels belong to the genus Dysidea. Many fea-
tures of the type description (de Laubenfels,
1954:18) however, are inconsistent with this
generic identification. This can possibly be ex-
plained if one assumes that among his speci-
mens, which are here correctly assigned to
Dysidea herbacea, de Laubenfels collected a
fragment ac least of Phyllospongia dendyi and
subsequently sectioned and described this and
not the Dysidea. The growth form of these two
sponges is similar, and they occur in the same
locality.

Burton (1934) lists several synonyms of D.
berbacea, not all of which belong to this species.
The holotype of Spongelia delicatula Row has
been examined and is certainly D. herbacea;
similarly with Row’s specimen assigned to
Phyllospongia cordifolia. Spongelia digitata Sol-
las bears some resemblance to D. berbacea but
cannot certainly be referred here. De Lauben-
fels” Pacific specimens labelled D. herbacea be-
long to a new species, Dysides granulosa.

DISTRIBUTION: Red Sea (Keller, Row, Top-
sent); Indian Ocean (Dendy); Australia (Hent-
schel, Burton); Marshall Islands (de Laubenfels).

Dysidea chlorea de Laubenfels
Fig. 8a, b

Dysidea chlorea de Laubenfels, 1954, p. 37,
fig. 19.
Dysidea chlorea de Laubenfels, 1955, p. 138.

OCCURRENCE: Sta. 47,92, 219.
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FI1G. 7¢. Dysidea herbacea (Keller). Cross section
of lamella to show the disposition of fibres and surface
detritus.

DESCRIPTION: In habit the three specimens
above agree relatively closely with the type de-
scription. They are digitate sponges with pro-
jections 2.0-4.0 mm wide rising to a height of
2.5 cm from an apparently encrusting base 1.5
mm thick. In the sponge from Sta. 47 it is dif-
ficult to decide what the growth form was, as
the specimen has been crushed. It could have
been sprawling or even erect, since the projec-
tions are developed on both sides of the body,
and the body is 3.0 mm thick at one end. The
holotype (UsNM 22971) consists of two frag-
ments of a sponge that may have been similar
to the specimen from Sta. 219 but which had
the vertical projections slightly more crowded.

COLOR: In alcohol, yellowish brown (Sta.
219) (Y-R-Y 7/4) to dark brick red (yR 4/4)
(Sta. 47).

TEXTURE: Soft and easily compressible.

SURFACE: Conulose with conules 0.3-1.0 mm
high distributed at intervals of 1.2-3.5 mm. No
oscules or pores are visible.

SKELETON: A loose reticulation of exceed-
ingly fine fibres, cored with sand grains and
showing little division into ascending and con-
necting fibres except where a fibre enters a
conule, Often the fibre projects up to 400u
beyond the sponge surface and macroscopically
the conules appear to have fine white apical
hairs.
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The fibres are from 25-80p in diameter.
Fragments of sand and spicule debris occur in
the dermal membrane on one surface only but
form a very thin layer, not a continuous cortex.

HISTOLOGY: A dermal membrane 12-20p
thick overlies a cortical region of variable thick-
ness. The dermal region is made up of a densely
cellular layer with little extracellular matrix;
the cells have prominent nuclei and granular
cytoplasm. Deep to this layer is a zone in which
the concentration of spongin A greatly exceeds
that of the cortex; this layer appears to serve
as a basement membrane. The cortex containg
many granular spindle-shaped cells with prom-
inent nuclei set in a clear ground substance.

The endosome is cavernous and contains
large numbers of symbiotic blue-green algae.
Flagellate chambers are abundant, large, and
curypylous.

Dimensions of flagellate chambers.

Holotype, USNM 22971: 59-70 X 36-6G2x
Sta. 47: 62-75 X 37-48u
Sta. 219: 5575 X 38-48u

DISCUSSION: The species of Dysidea are ex-
tremely difficule to define on morphological
grounds since, frequently, specimens of funda-
mentally different habit are idenrical or closely
comparable in internal structure. De Laubenfels

FIG. 8a. Dysidea chlorea de Laubenfels. Sta. 219.
USNM 23705.
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considered it possible that Dysidea chlorea was
merely a variant of D. fragilis.

Much attention has been given to the varia-
bility of D. fragilis (Burton, 1934; de Lauben-
fels, 1948), which appears to be a sponge in
which the amount and type of debris incor-
porated in the skeleton can vary within wide
limits; detritus is, however, not usually present
in the form of a superficial cortex. The presence
of such a sand cortex is characreristic of D.
chlorea. A further difference between the two
species is the nature of the fibres, which are
extremely fine and regular in all specimens of
D. chlorea. These features, in conjunction with
the peculiar growth form, are sufficient to sep-
arate D, chlorea and D, fragilis.

In D. herbacea a complex lamello-digitate
habit is coupled with coarse, irregular fibres
and a well-defined sandy cortex. Until ir is
known to what degree these features are rele-
vant in separating the species of Dysidea, it is
practicable to rerain both D. chlores and D.
herbacea.

DISTRIBUTION: Marshall Islands; Hawaii (de
Laubenfels).

F1G. 86, Dysidea chlorea de Laubenfels. Cross sec-
tion of the sponge base showing the loose fibre net-
wortk.
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Dysidea granulosa n. sp.
Fig.9

OCCURRENCE: Sta. 61, 125, 220A (holotype).

DESCRIPTION: Dysidea granulosa is repre-
sented in this collection by three specimens, all
of which are thin cylindrical erect sponges
growing from a narrow base. One specimen is
incipiently branched. The holotype and only
complete specimen (Sta. 220A; Fig. 9, left) is
12.5 c¢m high, 4.0-6.0 mm in diamerter.

COLOR: White, in alcohol.

TEXTURE: Varies from stiff and britle in
the specimen most heavily packed with detritus
to firm burt flexible in the holotype.

SURFACE: Covered with fine conules, and the
general appearance is granular. Oscules are
scattered at irregular intervals over the surface
and are 2.0-3.5 mm in diameter.

SKELETON: There is no distinction between
primary and secondary fibres in the skeleton;
the whole is a compact reticulation with irreg-

Fi1G. 9. Dysidea granulosa n. sp. Left, Sta. 125; up-
per right, Sta. 61; lower right, Sta. 220A. Holotype.
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ular meshes. The fibres are uneven, from 50-
162p in diameter and cored with sandy derritus.
Very little clear spongin remains in the fibres
except occasionally where the fibre narrows
abruptly and no detritus occurs. The dermal
membrane is densely charged with detritus,
and this extends inward as a sand cortex up
to 80p deep in some places.

ENDOSOME: Flagellate chambers are oval,
eurypylous, 54-75 > 40-54p; the tissue sur-
rounding the chambers in one specimen is
packed with filamentous blue-green algae.

DISCUSSION: This sponge can be differenti-
ated from other species of Dysidea by its con-
sistently simple fingerlike habit in conjunction
with fine evenly distributed surface conules. In
other features, such as the absence of any dis-
tinction between primary and secondary fibres
and the presence of a sandy cortex, D. granulosa
can be compared with D. herbacea and D, are-
naria. However, these three species are sharply
distinct in habit,

The difficulty of fixing on morphological
characters to separate species of Dysidea has
been mentioned above. In all cases dealt with
here growth form and habit seem to be the
most reliable characters. De Laubenfels’ (1954)
specimens assigned to Dysidea herbacea prop-
erly belong in D. granulosa.

Dysidea arenaria n. sp.
Fig. 104, b

OCCURRENCE: Sta. 125 (Holotype, USNM
23698).

DESCRIPTION: A single specimen of this
sponge is in the Palau collection and this is
designated as holotype. The sponge is irregu-
larly ramose, 9.0 cm high, 10 ¢cm wide, with
frequent anastomoses berween the branches. In-
dividual branches are 3.0-7.0 cm high, 0.9-3.5
cm thick, rising from a narrow base of artach-
ment.

COLOR: In alcohol, grayish-white (close to
MP, PL 36 A/1).

TEXTURE: Stiff, just compressible, and brittle
owing to the large quantities of incorporated
debris.

SURFACE: Extremely irregular, coarsely con-
ulose, and deeply pitted between conules. The
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FIG. 104. Dysidea arenaria n. sp. Holotype. USNM
23698. Sta. 125.

conules are often multiple structures, 1.0-5.0
mm high and 20-50 mm apart, receiving as
many as four fibres. A prominent tracery of
subdermal fibres shows through the dermal
membrane, which is packed with sandy derritus.

SKELETON: Fibres range from 70-120p in
diameter and are not clearly distinguishable into
primary and secondary. They are arranged in a
reticulate pattern, the meshes of which are com-
pact near the periphery, open toward the cen-
ter. Where several fibres converge into a conule
it is sometimes possible to describe one as “pri-
mary.” All fibres are cored with detritus and
little clear spongin remains.

ECTOSOME: A thick sand cortex, 85-100u
deep, is present over the entire sponge.

ENDOSOME: The endosome contains large
quantities of extra-fibrillar debris, thus render-
ing study of the soft tissues extremely difficult.
Flagellate chambers are oval, 60-85 > 45-60p,
and eurypylous.

DISCUSSION: This sponge has several features
in common with Dysidea granulosa: the ramose
form, the lack of distinction between primary
and secondary fibres, and the presence of a dis-
tinct sand cortex. The large and irregular sur-
face conules, the complexity of branching, the
incorporation of great quantities of debris in
the endosome, and the prominent tracery of sub-
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dermal fibres give this sponge a very different
appearance from D. granzlosa from the same
locality. D. arenaria cannot be confused with D.
fragilis, as it possesses a sand cortex and lacks
distinct primary and secondary fibres.

GENUS Euryspongia Row

Euryspongia lobata n. sp.
Fig. 11a, &

OCCURRENCE:
USNM 23710).

DESCRIPTION: This species is erect, lobate to
digitate.

DIMENSIONS (incm):

Sta. 100, 220 (Holotype,

Height Length  Width
Sta. 100 5.5 3.5 1.3
Sta. 220 8.0 9.0 28

COLOR: In alcohol, gray (Sta. 220) near
(Y-R-Y 7/2), or reddish-brown (Sta. 100)
between (RY-R 4/2) and (RY-R 4/4).

TEXTURE: Extremely soft and fleshy, slightly
elastic.

T
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FI1G. 104. Dysidea arenaria n. sp. Portion of the
skeleton drawn at right angles to the surface. At this
point primary and secondary fibres can be distin-
guished; in the interior of the sponge this distinction
is lost.
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FiG. 1la. Ewryspongia lobata n. sp. Holotype.
USNM 23710. Sta. 220.

SURFACE: Coarsely conulose, with sandy det-
ritus arranged in close-ser lines diverging from
each conule.

Conule Height Conule Spacing Oscules

(mm) (mm) (mm)

Sta. 100 . 1.54.0 1.0-5.0 1.0-2.0
lateral

Sta. 220 . 1.0-3.5 1.0-5.5 1.5-3.0
(Type) lareral

In the interconular areas the pattern of the
surface detritus becomes netlike.

SKELETON: In features of the skeleton this
species is somewhat intermediate between Dysi-
dea and Euryspongia.

The primary fibres are cored with spicule
debris and are slightly fasciculated. Secondary
fibres arise more or less at right angles, are
much branched forming rounded meshes, and
often include spicule fragments. These never
form a continuous core and are not a constant
feature of the secondary fibres. The spongin
shows no sign of concentric lamination.
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Primaty fibres are 86-125p (108p) in di-
ameter, secondaries are 37-57u (42u).

ECTOSOME: The thin dermal membrane con-
tains abundant sandy debris which does not
extend into the cortical region. The latter is a
compact layer, 30-60u deep, of collagenous tis-
sue containing isolated branched cells and abun-
dant symbiotic blue-green algae.

ENDOSOME: Flagellate chambers are abun-
dant, large, oval, and eurypylous, 75-90u > 50—
62p. Collagenous tissue containing spindle-
shaped cells and algae surrounds the groups of
chambers and lines the larger canals.

DISCUSSION: Coring material extends into
the secondary fibres of this sponge and in this
regard it resembles a Dysidea. In all other fea-
tures, howevery it is mote typical of Emry-
spongia.

Euryspongia lobata is not particulatly close
to any other species described thus far in this
genus. The surface conules are larger, the pri-
mary fibres finer and slightly fasciculate, the
fibre reticulation more compact. Except for its

300y

FIG. 11b. Euryspongia lobata n. sp. Portion of the
fibre network.
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possession of a eurypylous chamber system and
a pronouncedly conulose surface this sponge
could be referred to Leiosella.

There are no other species of Ewryspongia
known from this area. Euryspongia phlogera de
Laubenfels (USNM 22952) is not a dysideid,

ORDER HAPLOSCLERIDA Topsent
FAMILY HALICLONIDAE de Laubenfels
GENUS HALICLONA Grant

Hualiclona velinea (de Laubenfels)
Fig. 12
Acervochalina velinea de Laubenfels, 1954, p.
52, fig. 30.
2 Acervochalina finimita Ridley, 1884, p.

399.
non Chalina finimita Schmidr, 1870, p. 33.

OCCURRENCE: Sta. 25.

DESCRIPTION: Only one small specimen of
this sponge was collected; it was growing upon
a branch of coral but became detached during
collection. The habit is thickly encrusting; the
sponge, which appears to be entire, is 1.7 cm
long, 0.6-1.5 cm wide, 0.8 cm high.

COLOR: In alcohol, sandy except for a thin
greyish-black surface layer.

TEXTURE: Relatively soft, easily compressible,

SURFACE: Irregular owing to incorporated
calcareous debris. Where the datkly pigmented
dermal membrane is entire, the macroscopic
appearance is smooth, even slightly slimy.
Under low magnification small surface conules
are apparent. No pores or oscules are visible.

SKELETON: A reticulation of very fine spon-
gin fibres which have no regular arrangement.
Thicker ascending fibres are usually simple, but
often two will unite and later diverge. Most
connecting fibres arise at right angles to the
ascending fibres but there are many exceptions,
particularly in the deeper regions of the sponge
where the fasciculation of primary fibres and
branching of secondaries is common. Primary
fibres are 16-24p in diameter and contain two,
occasionally three, rows of oxeas; secondary fi-
bres are 5.0-8.5u in diameter and never contain
more than one spicule row. Spicules are also
abundant interstitially.

SPICULES: Extremely fine, slightly curved
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FIG. 12. Haliclona velinea (de Laubenfels). Pho-
tomicrograph showing the network of fine fibres, the
conulose surface, and the darker dermal layer.

oxeas are the only spicules present.

DIMENSIONS: 88-102 x} 1.2-2.5pu.

ECTOSOME: No ectosome is differentiated
save the pigmented dermal membrane, 12-15p
thick.

ENDOSOME: Fleshy and conrains abundant
spherical flagellate chambers 25-30p in di-
ameter.

DISCUSSION: De Laubenfels (1954) states
that spicules were sparse in this species; this
is not the case in either the present specimen
or the holotype (USNM 22854). Burton (1934:
529) puts forward a convincing argument for
synonymizing Acervochalina Ridley with Hali-
¢lona Grant, and in doing so reverses his earlier
(1927) decision to retain Acervochalina as a
genus of the pachychalinid group lacking a
dermal skeleton. When Ridley set up Avervo-
chalina he pamed Chalina limbata Montagu
(per Bowerbank ) as the type. His generic diag-
nosis contains no reference to the presence of
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F1G. 13. Cribrochalina olemda de Laubenfels. Sta.

135.

by de Laubenfels and is visible only in speci-
mens preserved in alcohol.)
DISTRIBUTION: Palau Islands (de Laubenfels).

GENUS Xestospongia de Laubenfels

Xestorpongia de Laubenfels, 1932, p. 115.
Neopetrosia de Laubenfels, 1949, p. 10.
Neopetrosia de Laubenfels, 1954, p. 81 pars.
Xestospongia exigna (Kirkpatrick)
Fig. 144, 4, iii
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Petrosia exigna Kirkpatrick, 1900, p. 139, plL
XII, fig. 7; pl. XII1, fig. 4.

Xestospongia exigua de Laubenfels, 1949, p.
126.

non Xestospongia sapra de Laubenfels, 1954,
p. 79, fig. 48.

Neopetrosia pandora (pars.) de Laubenfels,
1954, p. 81, fig. 49.

OCCURRENCE: Sta. 10, 47, 100.

DESCRIPTION: One specimen (Sta. 47) of
this species is an erect sponge with numerous
slender branches which sometimes anastomose;
the other two are repent, with extremely irregu-
lar stout branches (Table 2).

SURFACE: Characterized by a reticulate pat-
tern formed by the ascending endosomal col-
umns which fan out distally and support the
aspiculous dermal membrane. This pattern is
uniformly evident in two specimens (Sta. 47
and 10) where the endosomal spicule tracts are
narrower and the texture of the sponge is cor-
respondingly softer; it is less pronounced but
still visible in the third specimen. All of de
Laubenfels’ specimens of Neopetrosia pandora
show this reticulation; it is also plain in his
specimen of Xestospongia exigua from Yap,
and was described by Kirkpatrick (1900) for
the type specimen of Xestospongia exigua. The
illustrations of Petrosia similis Ridley and
Dendy (Pl III, figs. 3, 4, 6), although lacking
in detail, convey the impression of a reticulate
surface as is described in the text.

SKELETON: In all three specimens the skele-
ton is basically an isodictyal reticulation with
unispicular to multispicular ascending tracts
developed to varying degrees. In the specimen
from Sta. 100 these tracts are abundant and up
to 300p wide. In other specimens tracts, 36—
50p, six to eight spicules wide, are common;
larger tracts up to 100p wide occur infrequently.
In all cases numerous spicules occur usually
aligned parallel to the ascending tracts.

Faint traces of spongin occur distributed
sporadically along some of the ascending tracts.
Immediately below the surface the ascending
tracts fan out into brushes, 62-187u across, the
outer spicules of which project slightly beyond
the dermal membrane.
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is quite removed from all others by its spicula-
tion. Apart from this all specimens can be re-
garded as belonging to one variable species.
The question is, should this be a species of
Xestorpongia or of Neopetrosia? Either would
require expanding the generic diagnosis. In ad-
dition to the basic reticulate structure, the Palau
specimen from Sta. 100 has large tracts of verti-
cally aligned spicules up to 275x wide and is
thus approaching the type of structure which
Xestospongia should possess and which is ex-
emplified in X. vanilla and X. (Petrosia) coral-
loides. This particular specimen is almost stony
and brittle. However, the differences which sep-
arate these sponges are only differences of de-
gree. Spicule tracts are present, but are much
narrower in the specimens from Sta. 10 and

Il cm
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Sta. 47, and these specimens although firm and
brittle, could not be described as stony.

It is suggested that the definition of Xesto-
spongia should be rephrased to include sponges
like the type species, where a distinct reticu-
late skeleton is present but where accumulation
of spicules may be so great as to obscure this in
parts or in all of the sponge except the sub-
dermal region. Many sponges assigned to this
genus have a reticulate sutface pattern.

Neoperrosia does not differ in any way from
Xestospongia as defined above and as under-
stood by de Laubenfels (1950:49). The only
species assigned to Neopetrosia to date are Hali-
clona longleyi de Laubenfels, the type species,
Neopetrosia pandora from the Palau Islands,
and Petrosia similis Ridley and Dendy; all three

FI1G. 14. Xestospongia exigua (Kirkpatrick). (i) Upper right, Sta. 100. (ii) Lower left, Sta. 10. (i) Lower
right, Sta. 47. Clathria cervicornis (Thiele). (iv) Upper left, Sta. 220B.
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FIG. 15a. Callyspongia subarmigera (Ridley). Sta.
125.

species can be transferred to Xestospongia, with
N. pandora falling to X. exigua (Kirkpatrick).

DISTRIBUTION: Christmas Island (Kirkpat-
rick); Yap Archipelago, Palau, Marshall Islands
(de Laubenfels).

FAMILY CALLYSPONGIIDAE de Laubenfels
GENUS Callyspongia Duchassaing and Michelotti

Callyspongia subarmigera (Ridley)
Fig. 154, b, ¢

Cladochalina subarmigera Ridley, 1884, p.
397, pl. XXXIX, fig. H, pl. XLI, fig. L.

Pachychalina fibrosa var. gracilis Wilson,
1925, p. 412.

Callyspongia subarmigera Burton, 1934, p.
540.

OCCURRENCE: Sta. 125.

DESCRIPTION: A repent sponge composed of
unbranched cylindrical stems 4.0-9.0 mm in
diameter, bearing prominent spinous processes
and having oscules, 2.5-3.5 mm, arranged along
the upper surface.

SURFACE: Smooth, the pattern of the dermal
skeleton somewhat obscured by fine coral sand.

SKELETON: In all essential features the skele-
ton conforms with the type description of this
species (Ridley, 1884:397). The construction
of the endosomal skeleton is essentially radial
with polyspicular primary fibres diverging from
an excentric hub. Secondary fibres arise at right
angles to these. Between the rectangular meshes
of the secondary fibres a fine system of terriary,
mono- or bi-spicular fibres ramifies in irregular
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fashion. The stout endosomal fibre system ter-
minates abruptly immediately below the sur-
face. Both primary and secondary fibres give
rise to a system of fine vertical fibres which
support the primary and secondary meshes of
the dermal skeleton, These supporting fibres
are of equivalent diameter to the primary
meshes of the dermal skeleton,
Fibre dimensions (in p).

Skeleton Primary Secondary Tertiary
Dermal 12-28 4-12 none
meshes 300-375 meshes 55-78
Endosomal 37-60 12.5-50 2-15

The endosome incorporates much debris and
a few interstitial spicules.

SPICULES: Extremely fine strongyles, 72-90
> 0.8-1.5p. In a few cases slightly stouter tor-
note oxeas occur.

DISCUSSION: Callyspongia subarmigera Rid-
ley is a well-characterized species; the type de-
scription differs from the Palau specimen only
in possessing tornote oxeas exclusively, where
the Palau sponge has strongyles predominantly
and just occasional oxeas. In this respect the

o

tion of the skeleton showing the radial primary fibres
and complex network of connecting fibres. The der-
mal network shows at the upper right.
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FIG. 15¢. Callyspongia subarmigera (Ridley). De-
tail of the dermal skeleton,

latter is reminiscent of Callyspongia armigera
from the West Indies.

Pachychalina fibrosa var. gracilis Wilson has
stouter fibres and wider meshes throughout
than does the Palau specimen. In construction
and habit the two compare closely, and both
have strongyles, those in Wilson's specimen
being slightly stouter than those of the Palau
specimen and nearer in this respect to the type.
In all features except the possession of stron-
gyles Pachychalina diffusa var. affinis Hentschel
is close to C. sabarmigera (Ridley).

DISTRIBUTION: Northern Australia (Ridley,
Burton) ; Philippines (Wilson).

Callyspongia ridley: Burton
Fig. 16a, b

Callyspongia ridleyi Burton, 1934, p. 543, fig.
7,3, b.

OCCURRENCE: Sta. 220A (six specimens).

DESCRIPTION: The specimens are probably
all part of one large colony which is similar to
that described as Callyspongia ridleyi by Bur-
ton. Both species of Callyspongia described
here exhibit a marked tendency roward the
formation of strongylote spicules. In the speci-
mens of C. ridleyi strongyles are approximately
5% of the spicule total; their dimensions are
equivalent with those of the tornote oxeas, 78—
89p X 2.0-3.54.

Fibre dimensions (inp).

Skeleton Primary Secondary
Dermal 15-37 (26) 4.5-16 (11.5)
Endosomal 20-28 (25) 5-16.5 (12)
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Australian specimens of Callyspongia ridleys
have substantially larger spicules (200 X 8 p)
than the Palau specimens but compare very
closely in all other respects. In the absence of
specimens from intervening localities it is not
possible to evaluate the significance of these
spicule differences.

DISTRIBUTION: Northeastern Australia (Rid-
ley, Burton).

FAMILY DESMACIDONIDAE Gfﬂy
GENUS Gelliodes Ridley

Gelliodes gracilis Hentschel

Gelliodes gracilis Hentschel, 1912, p. 395, pl.
XXI, fig. 49.

Gelliodes gracilis de Laubenfels, 1954, p. 89,
fig. 53, pl. V, fig. b.

OCCURRENCE: Sta. 125,

REMARKS: This specimen is identical with
the Palau sponge described by de Laubenfels
and assigned to this species (Bishop Museum
125). De Laubenfels expressed doubts as to
whether G. gracilis should remain in Gelliodes,
but gave no reasons for this. The Palan speci-
mens have the fleshy conulose surface, fibrous
structure, and spiculation of the type species of
Gelliodes and appear to be correctly placed in
this genus. The correspondence between the
Palau specimens and G. gracilis Hentschel is
close; the two possibly differ in surface fearures

f

FIG. 16a. Callyspongia ridleyi Burton. Sta. 220A.
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ing in their morphology to suggest this, how-
ever, and the very restricted occurrence of the
sponge does not suggest the presence of an elab-
orate dispersal mechanism.

DIMENSIONS: Basal mass, 4.5 cm long; 4.0 cm
high; 3.0 cm thick. Fistzles, 8.5 cm high; 0.65-
0.75 c¢m in diameter, 1.1 c¢m after anastomosis,
walls 1.2 mm thick; lateral branch, 2.2 cm high;
0.5 mm in diameter, walls, 0.3 mm thick. Ter-
minal expansion, 1.5 X 1.0 cm, 0.8 cm high.

coLOR: In life, bright red; in alcohol, brown
(Sta. 12) (yY-R 4/2) or dull reddish-brown
externally, between (RY-R 4/4) and (RY-R
3/4), to pale brown internally (rY-R 5/4).

TEXTURE: Firm and brittle with respect to
the fistules and the dermis of the base; the en-
dosome of the latter is soft and easily crumbled.

SURFACE: Smooth, except at the tips of
branches ot on the pore areas where fibres

FiG. 18a. Orina saggittaria (Sollas). Sta. GO.
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project and render the surface conulose and
slightly hispid. No oscules are visible, but nu-
merous skeletal pores are discernible on the
terminal expansions of the fistules.

SKELETON: The skeletal pattern of this
sponge is a curious composite of an irregularly
isodictyal network with spicule tracts produced
in the fistules and the terminal caps and of a
more or less halichondroid skeleton, with spic-
ules in confusion, lining all large canals in the
endosome. The dermal skeleton is made up of
tangentially placed oxeas with no regular ar-
rangement and of abundant sigmas. Below the
dermis is an extensive subdermal space system,
700-800p deep, across which only isolated oxeas
extend to support the dermal skeleton. These
oxeas are part of the irregular'reticulation which
extends throughout the sponge and which is the
basic endosomal skeleton. Most of the compo-
nent spicules of the endosomal reticulum, except
in the subdermal region, are coated with a
coarsely granular dark brown material.® In addi-
tion to this skeleral framework, dense aggrega-
tions of oxeas line all major canals. These spic-
ules are chiefly disposed at right angles to the
edges of the canals and give the sponge tissue
an irregularly lobulate appearance in section.

In the fistules the skeleton shows little or-
ganization except toward the production of
longitudinal tracts. These become extremely pro-
nounced in the expanded tips of the fistules
where few extraneous spicules occur.

SPICULES: Megascleres. Oxeas, slightly curved
often a little wavy, evenly tapered, 325-375 X
5.5-10p.

Microscleres. Sigmas, with abruptly recurved
tips and often centrally angulate, 10.5-20.5p.
Toxa, of open form, either straight-sided or with
slightly reflexed tips, 36-50pu.

pIscUsSION: This specimen is the most com-
plete so far recovered of this species; however,
the more that is known of its morphology the
more difficult it becomes to assign conclusively
to a genus. The form of the sponge is peculiar,
particulatly in the production of fibrous terminal
expansions to many of the fistules. Most likely
these are pore sieves, and some tubes may termi-

" This appears to be similar to the structure de-
scribed for Gellius luridus by Lundbeck (1902:64).
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10 mm

TF1G. 185. Orina saggittaria (Sollas). Apical view
of one of the detachable caps from the oscular tubes.

nate in oscules. None of the latter have been
observed. Careful study of the pore sieves must
be done on fresh material since almost all soft
tissues have fallen away from the fibres in
alcohol-preserved material. The combination in
this sponge of reticulate, fibrous, and confused
skeleton underlines the difficulty of defining
genera on skeletal pattern.

Burton (1934) has assigned Gellius angulatus
var. canaliculata Dendy to this species but, in
details of the skeleton and the size of the sigmas,
the description of this sponge does not coincide
with Sollas’ description or the Palau specimens.

DISTRIBUTION: Malay area (Sollas); Great
Barrier Reef (Burton).

GENUS Kallypilidion de Laubenfels
Kallypilidion poseidon de Laubenfels

Kallypilidion poseidon de Laubenfels, 1954,
p. 110, fig. 70, pl. IX, fig. a.

OCCURRENCE: Sta. 67.

pISCUSSION: This species is well described by
de Laubenfels (1954) and the single specimen
from the Palaus conforms in detail with the de-
scription and with the paratype (Bishop Mu-
seum 169). De Laubenfels (1950) erected the
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genus Neoadocia for N. mokuoloea from Ha-
wail, a sponge which has adociid construction
and spiculation, except for the addition of ra-
phides; the surface of this sponge is mark-
edly punctate. Neoadocia and Kallypilidion are
closely comparable; only color and shape sepa-
rate the two genera.

DISTRIBUTION: Palau Islands, Marshall Islands
(de Laubenfels).

GENUS Pellina Schmidrt

Pellina carbonaria (Lamarck)
Fig. 19

Spongia carbonaria Lamarck, 1814, p. 375.

? Thalasyias carbonaria Duchassaing and Mi-
chellotti, 1864, p. 83, pl. XVII, fig. 4, pl. XIX,
fig. 2.

Pachychalina carbonaria Arnde, 1927, p. 152,
pl. 1, fig. 1, rext fig. 13.

Phloeodictyon carbonarium Topsent, 1930, p.
26.

Pellina carbonaria de Laubenfels, 1936, p. 68,
pl 18, fig. 5.

Pellina carbonaria de Laubenfels, 1954, p. 101,
fig. 63.

OCCURRENCE: Sta. 92, 133.

DISCUSSION: The two specimens have been
compared closely with de Laubenfels’ material
from the same area (USNM 23113 and Bishop
Museum M. 495) and with material from Ja-

FI1G. 18¢. Orina saggittaria (Sollas). Section of the
sponge showing the spongin coated spicule reticulum
(lower left), the halichondroid skeleton (cemter right),
and the open spicule reticulum in the subdermal po-
sition (upper).
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P

lem
FiG. 19. Pellina carbonaria (Lamarck). Sta. 133,

maica in an attempr to find characters which
will serve to differentiate between the West In-
dian and the Pacific populations assigned to P.
carbonaria.

Only minor differences can be found. The
spicules are consistently larger in the Pacific
specimens and, as far as is known, these speci-
mens do not produce the blue-black exudate in
alcohol that characterises Pellina carbonaria
from Jamaica. The dermis is more easily detach-
able in the Pacific specimens than in the Jamai-
can specimens, but this feature also characterises
Lamarck’s type from the West Indies (Topsent,
1930).

De Laubenfels considered that the Pacific
specimens which he assigned to P. carbonaria
were closer to the rype description than were
his specimens from the Tortugas. His suggestion
was that Lamarck may have made an error in
the locality of his specimen and that in fact
Pellina carbonaria (Lamarck) may have been
from the Pacific. There is, however, no evidence
to support this contention. A comparison of the
spicule size and shape characteristics in this
species from the two areas (Table 3), reveals
that the Jamaican specimen and the type are
closely comparable, as are the three Palau speci-
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mens. The differences between the two groups
are, however, slight. De Laubenfels’ specimens
from the Tortugas have substantially smaller
spicules but show the strongylote and stepped
condition so common in specimens from othet
localities,

It is difficult to argue on morphological
grounds that there are two species involved here.
There are indications that studies of pigments
could reveal differences which, in conjunction
with the slight morphological discrepancies,
would justify the use of a new name for the
Pacific specimens. Ecological data on this species
would be a valuable adjunct to morphological
studies. P. carbonaria in Jamaica inhabits Zosz-
era flats and rarely produces fistules; nothing is
known of the habirat and range of growth forms
of this sponge from the Pacific.

DISTRIBUTION: West Indies (Lamarck); Cu-
racao (Arndt); Jamaica (Hechtel); Palau Is-
lands (de Laubenfels); Freemantle (W.A.?)
(Carter 1882).

GENUS Siphonodictyon n. gen.

This genus is established for Szphonodictyon
mucosa, the type species, and is closely related to
Phloeodictyon Carter. It differs notably in lack-
ing a bark-like dermal region, in the production
of great quantities of mucus, in the complete
lack of spongin, in the cryptic habit and in the
possession of a dermal skeleton represented by
brushes of oxeas. Phloeodictyon aberrans Dendy
from New Zealand should also be included in
this genus.

Siphonodictyon mucosa n. sp.
Fig. 204, b

OCCURRENCE: Sta. 92 (Holotype, USNM
23697), 92A (three specimens).

DESCRIPTION: The basal portion of the
sponge fills large cavities in coral and sends up
several brittle cylindrical tubes which terminate
in either sieve areas or oscules. Excessive quan-
tities of mucus are secreted from the basal mass
and apparently are exuded over the external sur-
face of the oscular tubes during life. A thick
layer of jelly-like mucus invests the sponge in-
side the cavity. It is difficult to be sure that this
layer is external to the sponge since, in places,
a crisp layer of rangential oxeas overlies the
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TABLE 3
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SPECIMENS

LARGER OXEAS
()

SMALLER OXEAS
Cu)

DETAILS OF SHAPE

Pelling carbonaria Palan
(de L., 1954) UsNM 23113

Sta. 92. Palau

Sta. 133. Palau

Jamaica

Topsent, 1930 (redescription

of Lamarck’s type)
De Laubenfels, 1936
Tortugas

Arndt, 1927

Curagao

254-287 % 11.6-14.6

237-290 X 7.0-14.8

225-260 X 9.0-10.5

220-237 X 8.0-10

220-215 X 8.0-14

164 % 4.5 (rarely
T1235°%)

190-242 X 7-10

212-237 % 3.3-5.0

207-246 % 3.0-6.0

207-225 X 3.5-6.6

212-220 X 2.5-4.5

190-242 x 7-10

strongyles, styles, and oxeas
often stair-stepped, some
mucronate. Usually curved,
rarely straight,

oxeas, styles, strongyles, stepped
or mucronate, curved or rarely
straight; fine spicules always
oxeote.

oxeas which can be almost mu-
cronate; stepped or strongylote,
always curved, can be centrally
angulate.

oxeas stalr-stepped, mucronate
often strongylote, smaller
spicules often typical oxeas,
always curved.

oxeas, curved, only very slightly
fusiform.

strongyles, stair-stepped.

oxeas.

FI1G. 20a. Siphonodictyon mucosz n. sp. Left, Sta.
92A; right, Sta. 92. Holotype. USNM 23697.

mucus and no dermal skeleton can be located at
the inner boundary of the gel layer.

DIMENSIONS (Table 4).

coLoR: In life, black; in alcohol, dark brown
(Y-R-Y 3/2) to pale brown (Y-R-Y 7/4) on
the oscular tubes; the basal mass is pale brown

(rY-R 5/4).

—
25y

FIG. 205. Siphonodictyon mucosa n. sp. Oxeas.















FIG. 21a. Microciona eurypa (de Laubenfels). Sec-
tion showing the basal spongin plate with embedded
acanthostyles and styles. In the embryo traces of Spon-
gin B are visible.

tially the position Dendy (1921) advocated for
lotrochota.

DISTRIBUTION: North Australia (Ridley);
Celebes (Thiele); Philippines (Lévi); Mar-
shall Islands; Truk (de Laubenfels).

SUBORDER MICROCIONIFORMES de Laubenfels
FAMILY MICROCIONIDAE Hentschel
GENUS MICROCIONA Bowerbank

Microciona exrypa (de Laubenfels)
Fig. 214, b
Dictyociona ewrypa de Laubenfels, 1954, p.
143, fig. 91.

OCCURRENCE: Sta. 220A.

DESCRIPTION: This species is an encrustation,
0.5-0.8 mm thick, extending over both surfaces
of a shell of Chama sp.

COLOR: In alcohol, pale brown, between
(yY-R 8/4) and (yY-R 7/4).

SURFACE: Macroscopically smooth, granular,
and minutely hispid under low magnification;
no pores or oscules are visible. The dermal mem-
brane is skin-like and packed with small sub-
tylostyles.

SKELETON: A basal plate of spongin, 10-15p
thick, supports vertically disposed acanthostyles.
Long styles, either singly or in brushes, also
diverge from this spongin plate in which they
are embedded. Between adjacent spicule brushes
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interstitial styles are abundant, many disposed
parallel to the substrate. The styles from the
basal spicule brushes extend throughout rwo-
thirds of the thickness of the sponge; secondary
brushes often arise obliquely from them and
extend into the densely packed zone of ectoso-
mal subtylostyles. The lacter are arranged in
brushes with heads inward, bur the concentra-
tion of spicules, of both ectosomal and endoso-
mal type, obscures the skeletal arrangement in
the superficial regions of the sponge. The zone
of ectosomal spicules is 100-125x deep, the
external diameter of the spicule brushes is
100—130p.

There is scant development in this species
of vertical columns of spongin; small localized
thickenings of the spongin base do occur, how-
ever. In terms of Lévi's (1960) work upon the
skeleton of the Clathriidae, this is a leprocionid
state.

SPICULES: Megascleres. (i) Long, thin sub-
tylostyles, often with asymmetric heads, slightly
curved or straight, never spined; 237—490 X
7.5-13p.

(ii) Short, slender ectosomal subtylostyles
with microspined, often asymmetric heads; 112—
200 X 3.5-5.04-.

The smaller subtylostyles of the first category
are those which occur in the endosome with no
specific orientation. It is difficult to separate
these spicules from the larger dermal subtylo-
styles except that the latter are always termi-
nally microspined.

(iii) Short, accessory acanthostyles, evenly
covered with slightly recurved spines; 80-106
X 4.0-6.5p (including spines up to 13.5p).
Some extremely small acanthostyles, up to 16~
25p, are present; these are probably develop-
mental stages.

Microscleres. (i) Palmate isochelae of two
distinct size groups: large, 13.5-18u; small,
3.5-5.0p.

(ii) Toxa of considerable size range, the
larger tending to be very slightly flexed and
resembling raphides, the smaller moderately
curved with slightly reflexed tips; 36-181p
(86p) and less than 1.0p in diameter.

The sponge contains embryos at a late stage
of segmentation; these are localized just above
the spongin base and occupy approximately half
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Microscleres. (i) Palmate isochelae, 8.0-
14.5u, (12.25p).

(ii) Toxa of considerable range of size and
shape, the smaller being tricusrvate, the larger
approaching raphides, very little flexed, and
occasionally completely straighe, rare; 33-137p
(75p).

DISCUSSION: This species, both as described
by Wilson (1925) and as represented in the
Palau collection, is intermediate between Clath-
ria Schmidr and Rhbaphidophlus Ehlers in the
features of the dermis. Lévi (1960) redefined
and maintained both genera, laying considera-
ble stress on the tufted arrangement of the
dermal spicules in Rbaphidophlus as opposed
to the irregular, oblique to tangential arrange-
ment in Clathria. The configuration of the der-
mal spicules varies from place to place in Clazh-
tia fasciculata. Microciona eurypa has almost as
well-developed a system of dermal brushes as
has a typical Rhaphidophlus, and many other
examples of this type of dermal specialization
can be cited in Microciona in conjunction with
the nonplumose skeleton which to a great de-
gree characterizes the genus. It is difficule to
differentiate cleatly between Microciona and
Clathria on the basis of the form of the skele-
ton because of the existence of such intermedi-
ate forms as Microciona prolifera; clearly, the
dermal skeleton is too variable to be of sys-

| em

F1G. 22a. Mycale lissochela n. sp. Left, Sta. 220A.
USNM 23701; right, Sta. 220, Holotype. USNM 23702,
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tematic importance. For the latter reason Rba-
phidophlus is not maintained as a genus dis-
tinct from Clathria. The question of the pos-
sible synonymy of Microciona and Clathria is
not considered here since only detailed study
of large collections and type material will suf-
fice to resolve it.

It appears from the material in this collec-
tion that a firmer basis for the generic separa-
tion of Rbaphidophlus would be to stress the
greatr axial condensation with sharply demar-
cated ectosomal and endosomal regions, rather
than the notoriously variable dermal skeleton.

DISTRIBUTION: Philippines ¥Wilson); Pa-
lau Islands; Truk (de Laubenfels).

FAMILY OPHLITASPONGIIDAE de Laubenfels
GENUS Mycale Gray

Myecale lissochela n. sp.
Fig. 224, b

OCCURRENCE: Sta. 220 (Holotype, USNM
23702), 220A (Paratype, USNM 23701).

DESCRIPTION: Both specimens of this species
are thickly encrusting, in one case over a hy-
droid, in the other over a coral fragment. In
specimen 220A the sponge contains many small
zoanthids and around each of these the sponge
dermis is raised in a membranous chimney.
These do nor appear to be the oscules, since
groups of smaller openings lying flush with the
sponge surface are common.

DIMENSIONS (TABLE 8).

COLOR: In alcohol, pinkish-gray (220A) (Y-
R 7/2) to (rY 8/4) pale creamy yellow (220).

TEXTURE: Extremely soft and very slightly
elastic.

SURFACE: Smooth, and the dermis is variable
in structure. In specimen 220A the fleshy tis-
sues of the dermis are arranged so as to form
a reticulate pattern; in the other specimen this
pattern is only faintly discernible in isolated
areas. For the most part the fleshy tissues are
uniformly dispersed, and no pores or oscules
are visible.

SKELETON: Composed of thin curving
sparsely branched tracts composed of subtylo-
styles. Immediately below the surface the larger
tracts break up into three or more divergent
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SURFACE: Deeply folded and raised into
mounds. The dermal membrane is 60-125p
thick, and contains a more or less regular spicule
reticulum and large quantities of fine calcare-
ous debris. Projecting spicules from the sub-
dermal brushes render the surface slightly hispid.

Small oscular areas are dispersed irregularly
over the surface, each giving access to a large
subdermal cavity. Circular and oval pores are
evenly scattered over the entire dermal mem-
brane and range from 62-100u in diamerter.

SKELETON: The dermal skeleton is made up
of a series of intersecting fibres varying from
1-8 spicules wide (4.5-38p) and delimiting
roughly triangular meshes, 62-375u across. In
addition to the megasclere skeleton, the dermis
contains isolated anisochelae, usually of the
smaller category. Immediately beneath the der-
mal membrane are huge subdermal cavities

FI1G. 23a. Mycale cavernosa n. sp. Sta. 125. Holo-
type. USNM 23703.
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which extend deep into the interior of the
sponge. The primary fibres of the endosome
are stout, sparsely branched, and invested with
spongin, which is just visible as a thin clear
zone external to the spicules along the fibre, but
which is more abundant at the intersection of
branches. A weak system of secondary fibres is
present but does not form a coherent reticu-
lum; the over-all aspect of the skeleton is lax,
with considerable emphasis on the interstitial
material, both spicules and calcareous debris.
Primary fibres range from 90-185u (135u)
in diameter; secondary fibres, 25-100p (62u).
At intervals the dermal membrane is supported
by radiating spicule brushes, 20-50x wide, usu-
ally oceurring in groups of 3-5. These are
united by spongin to the nodes of the dermal
skeleton. These spicule brushes arise from the

FiIG. 23b. Mycale cavernosa n. sp. Sta. 125. Holo-
type. USNM 23703.
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membrane smooth and skinlike, slightly granu-
lar to hispid in patches. In two specimens (Sta.
92 and 59) the pores have remained open over
most of the surface and under low magnifica-
tion give the sponge a regular lacy appearance.
At irregular intervals the pore reticulation of
the dermal membrane overlies deep subdermal
cavities; there is no differentiation of the mem-
brane at such points, but they presumably rep-
resent oscular sieves, 0.8-2.0 mm in diameter.

SKELETON: The ectosomal skeleton is com-
posed principally of brushes of subtylostyles
arising from the endosomal fibres and spread-
ing tangentially into the dermal membrane. In
addition to these tangential megascleres, which
are never abundant, the dermal membrane con-
rains great numbers of isochelae predominantly
of the larger category.

The endosomal skeleton is a system of plu-
mose fibres cored by subtylostyles invested by

T

5mm

FIG. 24a. Neofolitispa dianchora (de Laubenfels).
Sta. 59.
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F1G. 245. Neofolitispa dianchora (de Laubenfels).
Isochelae.

spongin, in the deeper regions of the sponge
losing most of the spongin and narrowing to
the point below the surface where they break
up into subdermal brushes.

In addition to the ectosomal and endosomal
fibres, there are abundant interstitial spicules
which, in the encrusting specimen, predominate
over the spicules arranged in fibres. This gives
the skeleton a somewhat confused aspect, but
the incipient plumose structure is still discerni-
ble. The specimen from Sta. 92 closely approxi-
mates the holotype of Folitispa pingens (USNM
22924) in fearures of the skeleton. The dermal
concentration of isochelae is present in the
type, although not mentioned by de Laubenfels,
and there are some tangential dermal mega-
scleres in addition to the subdermal spicule
brushes. In neither the Palau specimens nor
the type is there any localization of distinct
megasclere categories or any occurrence of
echinating spicules.

Fibre dimensions are variable, up to 380u in
diameter in the center of the sponge, narrowing
to approximately 125u at the point where the
subdermal spicule brushes arise.

SPICULES: Megascleres. Straight subtylostyles
often stair-stepped terminally or occasionally
modified to tylostrongyles. Some spicules are
true tylostyles with irregular heads; 262-360
% 3.5-8.0p (342-6.0u).
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F1G. 25. Psendaxyinissa pitys de Laubenfels. Sta. 92,

medesmia laevissima, the type of Folitirpa, The
name Neofolitispa is proposed here to receive
them. Amphilectus ungiculatus is certainly very
close to Neofolitispa, but without reference to
type material it cannot be placed in the genus.
Probably Esperiopsis viridis Kieschnick should
be included in Neofolitispa, but this cannot be
verified from the literature.

Monanchora Carter is retained for M. clath-
rata, a poorly known Australian sponge which
Lévi (1961) has incorrectly recorded from the
Philippines.

DISTRIBUTION: Puerto Galera, Philippines
(de Laubenfels); Palau Islands, Marshall Is-
lands (de Laubenfels),

GENUS Desmacella Schmide
Desmacella lampra de Laubenfels

Desmacella lampra de Laubenfels, 1954, p.
150, fig. 98.

OCCURRENCE: Sta. 104.

REMARKS: This sponge is encrusting to a
thickness of 1.2 mm over a specimen of Telesto
and in the fragment collected shows no tend-
ency to become massive. The color in alcohol
is salmon pink (RY-R 6/8). The holotype
(UsNM 23088) has an identical external color
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in alcohol. The dermal membrane contains tan-
gential megascleres, and rare sigmas.

DISTRIBUTION: Marshall Islands (de Lauben-
fels).

ORDER HALICHONDRIDA Topsent
FAMILY AXINELLIDAE Ridley and Dendy
GENUS Pseundaxyinissa Burton

Psendaxinyssa pitys de Laubenfels
Fig.25
Psendaxinyssa pitys de Laubenfels, 1954, p.
178, fig. 117.

OCCURRENCE: Sta. 92A, Sta. 140 (fragments
only).

REMARKS: This specimen is from the same
location as the holotype (USNM 23103 and
Bishop Museum 137) and is closely compara-
ble with it in size and structure. The spicula-
tion of both the type and the present specimen
includes styles and occasional strongyles as
modifications of the oxeas.

SPICULES: Oxeas; 612-812 % 5-16p. The
holotype shows a corresponding range of spic-
ule size,

DISTRIBUTION: Palau Islands
fels).

(de Lauben-

GENUS Phycopsis Carter
Phycopsis sp. cf. terpnis de Laubenfels

Phycopsis terpnis de Laubenfels, 1954, p. 176,
fig. 116.

OCCURRENCE: Sta. 220A.

DESCRIPTION: A massive, cake-shaped sponge,
13 cm in diameter, 6.5 cm thick. Prominent
circular oscules, 0.8-1.0 cm in diameter, are
scattered over the upper surface. Each osculum
is surrounded by a low collar, 0.4-0.8 c¢m high
with walls 0.8-2.5 mm thick. In all cases the
osculum functions somewhat as an exhalant
cloaca, receiving 3—12 small exhalant openings
about 1.0 ¢m below the sponge sutface.

COLOR: In alcohol, white.

TEXTURE: Crisp and brittle.

SURFACE: Uneven, hispid.

SKELETON: A confused mass of oxeas, 670-
1100 X 8-22p (877 X 15.5u). The strucrure



176

of ectosome and endosome is cavernous, the
former having slightly denser protoplasmic
matrix than the endosome in which no cellular
matetial remains in this specimen. Small patches
of spongin occur binding groups of 2—3 spicules
either at their tips or along their axes.

DIsCUSSION: The poor preservation of this
specimen renders it useless for the purpose of
close comparison with the type specimen of
Phycopsis terpmis. The holotype of Phycopsis
terpnis (USNM 23061) is, unfortunately, only
a small portion of the sponge and its spicula-
tion does not compare in detail with that fig-
ured by de Laubenfels in the type description.
All the stout spicules- of this specimen are
strongyles, G00-875u X 19-24p (692 X 20u),
which narrow very abruptly to relatively thin,
rounded tips. The finer spicules are typical,
evenly tapered oxeas, 700-880 X 7-15ps (793
% 9.51), as figured. It seems clear that in the
holotype there are, indeed, two megasclere
categories.

The present specimen is referred to this
species since it compares well with the type

e
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FiG. 26. Higginsia mixta (Hentschel). Sta. 258.
Acanthoxeas.
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description, the main difference being the pos-
session of slightly larger oxeas. It is possible
that the holotype has been wrongly labelled or,
should this not be the case, that it is equiva-
lent to the Palau specimen and merely has the
stouter spicules modified to strongyles. If the
latter were true, one would expect styles and
occasional oxeas to occur, but such spicules can-
not be located in the holotype nor are there
any styles or strongyles in the Palau specimen.
This divergence of spicule characters is the
only difference between the two specimens.
Clearly, additional specimens from other locali-
ties are required before it can be definitely
stated that the two are the same.

DISTRIBUTION: Ponapé, Caroline Islands (de
Laubenfels).

FAMILY DESMOXYIDAE Hallmann
GENUS Higginsia Higgin

Higginsia mixta (Hentschel)
Fig. 26

Dendropsis mixta Hentschel, 1912, p. 415.
Higginsia mixta Hallmann, 1917, p. 656.

OCCURRENCE: Sta. 258,

DESCRIPTION: A thickly encrusting sponge
with irregular digitiform processes arising over
the whole surface.

DIMENSIONS: 3.8 cm high, 2.5 cm long, 0.6
cm thick.

COLOR: In alcohol, gray.

TEXTURE: Compact, comptessible, and resil-
ient.

SURFACE: Unevenly conulose, smooth be-
tween conules, hispid over-all but particularly
at the apices of the conules and toward the
ends of the erect processes.

SKELETON: Somewhar lax and irregular, with
a tendency for concentration of ascending
tracts toward the center of the vertical processes.
Small patches of spongin occur along all spic-
ule tracts, but no actual spongin-encased fibres
occur. The long styles and stout oxeas form the
ascending tracts and these curve out at an acute
angle to the surface. In the subdermal region
fine, centrally-angulate oxeas are added to the
spicule tracts and these, with the huge styles,
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are the spicules that project beyond the sur-
face. Small centrally flexed acanthoxeas occur
throughout the sponge, but are particularly
abundant in the dermal membrane where they
ate oriented tangentially and form a marked
crust.

SPICULES: Megascleres., (a) Long curved
styles, 1900—-3125 X 14.5-17.5n (2425 X
16.4p). These spicules occur at the center of
all spicule tracts and usually extend ourward
through a surface conule surrounded by fine
oxeas. (b) Stour oxeas, 1025-1150 X 16~
20.8p, forming the bulk of the spicule tracts.
(c) Slender, centrally-angulate oxeas generally
disposed in subdermal tufts and piercing the
surface around a large central style; 650-912 X
5.5-6.8u (792 X 6.2p).

Microscleres. Abundant acanthoxeas, finely
spined, centrally-angulate often with a central
belt of slightly larger spines. Frequent smooth
spicules of similar dimensions occur; these are
always centrotylote; 62.5-200 X} 2-4.5p (132
X 3.6p).

DISCUSSION: This specimen compares in de-
tail with Dendropsis mixta Hentschel. Hallmann
(1917) has put forward a convincing argu-
ment for merging Dendropsis and Higginsia
Higgin and his nomenclature is adopted here.
Burton (1959:256) has published a key to the
species of Higginsia in which H. mixta is listed
as having “main megascleres seldom exceeding
0.9 mm in length.” Both Hentschel’s specimen
and the Palau specimen have two categories of
megascleres, including the principal oxeas,
which regularly exceed 1000u in length,

DISTRIBUTION: Aru Islands (Hentschel).

GENUS Myrmekioderma Ehlers

Myrmekioderma granulata (Esper)
Fig. 27a, b

Alcyonium granulatum Esper, 1830, p. 71, pl.
XXIV.

Myrmekioderma granulatum Ehlers, 1870, p.
28.

Acanthoxifer ceylonensis Dendy, 1903, p.
157, pl. IX, fig. 5.

Acanthoxifer ceylonensis Dendy, 1922, p.
129.

Myrmekioderma granulatwm Burton, 1937,
p. 39, pl. VII, fig. 42.
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FIG. 27a. Myrmekioderma granwlata (Esper). Sta.
594, Ifaluk.

Myrmekioderma tylota de Laubenfels, 1954,
p. 119, fig. 74.

Myrmekioderma granulata de Laubenfels,
1954, p. 121, fig. 75.

Neoprosypa atina de Laubenfels, 1954, p. 190,
fig. 127.

Acanthoxifer fourmanoiri Lévi, 1956, p. 5.

Myrmekioderma granulata Lévi, 1961, p. 14,
fg. 17.

OCCURRENCE: Sta. 100, 220A, 59 Palaus;
142, 155-157; 594 Ifaluk.*

DESCRIPTION: This sponge is massive to en-
crusting, occurring usually as a thin crust over
coral or growing inside bivalve shells. The only

' Station data for Ifaluk localities: 142. QOect. 20,
1953. Lagoonward reef margin. West reef between
Elargalap and NW end of Falarik Island. Depth 1
fathom. 155-157. Oct. 23, 1953. Lagoonward reef
margin. SW reef. Transect E. between Elangalap islet
and Ella islec. Depth 1 fathom. 594. Oct. 7, 1953.
Ifaluk lagoon near the pass.
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5mm

Fi1G. 27b. Myrmekioderma granulata (Esper). (Myr-
mekioderma tylota de Laubenfels. Holotype.)

massive specimen is Ifaluk 594, the dimensions
of which are 4.8 cm high, 6 cm wide, 3 cm
thick.

COLOR: In alcohol, usually pale cream to
pale yellowish (rY 8/4) overall, occasionally
with a pink coloration (pR 5/4) in places.

TEXTURE: Firm, compact; somewhat fleshy
and crumbly in the endosome.

SURFACE: In massive and thickly encrusting
specimens the characteristic pattern of polygo-
nal tubercles is clearly developed, although not
necessarily over the whole surface; thinly en-
crusting specimens do not show this clearly. In
all cases the surface is finely hispid. None of
the present specimens is sufficiently well pre-
served to demonstrate the presence of pores in
the grooves between the tubercles; these, how-
ever, show plainly in USNM 22974, the type of
Neoprosypa atina de Laubenfels.

SKELETON: By far the most precise descrip-
tion of the skeleton of this species is given by
Dendy (1905) for Acanthoxifer ceylonensis,

PACIFIC SCIENCE, Vol. XIX, April 1965

and this applies in detail to the Palau and Ifa-
luk specimens. The dense cortical or ectosomal
region is composed of closely adjacent brushes
of vertically disposed acanthoxeas. Toward the
margins of the surface tubercles the orienta-
tion of the spicules changes from vertical to
oblique. The spicule brushes thin out leaving
gaps in the ectosomal skeleton corresponding
with pore cracks; these open below into sub-
dermal cavities which extend up to 800p below
the surface. Cortical acanthoxeas project up to
180p beyond the sponge surface, rendering it
hispid, maximally so over the central region of
the tubercles.

The endosomal skeleton is basically a con-
fused mass of acanthoxeas and larger, smooth,
predominantly diactinal megascleres. At irregu-
lar intervals the large megascleres are organ-
ized into tracts originating at the base of the
sponge and curving outward to the base of the
ectosome. Small amounts of spongin are asso-
ciated with these tracts.

SPICULES: Megascleres. (a) centrally-flexed
to straight acanthoxeas with exceedingly fine,
regular spines over the entire spicule, some-
rimes more abundant at the ends. Both stylote
and strongylote modifications are frequent; the
oxeas could often be better described as mucro-
nate strongyles. These spicules are remarkably
uniform in their range of size and shape in all
of the specimens examined. Very slender devel-
opmental stages are frequent, (b) Long, rela-
tively thin, smooth oxeas, strongyles, or, less
frequently, styles, which make up the bulk of
the endosomal skeleton. These spicules are fre-
quently wavy; only in three specimens ate
straight and somewhat stouter spicules the rule
(Acanthoxifer ceylonensis; USNM 22059; and
Sta. 100). Many spicules of this category have
either slightly stairstepped or mucronate tips.

Microscleres. Raphides in loose trichodrag-
mata which, in all specimens examined, break
up when the spicules ate boiled in acid. Some
single raphides occur. The length of these spic-
ules is more variable than eatlier reports indi-
cated (Table 11).

HISTOLOGY: The ectosome is collenchyma-
tous with a slight concentration of spongin A
at the inner boundary. The endosome is cavern-
ous, relatively fleshy, containing abundant
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Spirastrella aurivilli Lindgren, 1897, p. 484.

Spirastrella amrivilli Lindgren, 1898, p. 322,
pl. 17, fig. 11, pl. 18, fig. 4.

Spirastrella awrivilli Vosmaer, 1911, p. 21,
pl. 19, fig. 22a—c.

Spirastrella aurivilli Burton, 1934, p. 571.

Cliona anrivilli de Laubenfels, 1936, p. 154.

OCCURRENCE: Sta. 92A, 258.

DESCRIPTION: The specimen from Sta. 92 is
damaged, the other is entire and in good condi-
tion. It fills a cavity, 9.5 X 7.5 X 16 cm, inside
coral limestone; 0.5-1.5 ¢m of coral remains
surrounding the central sponge mass. The
sponge produces numerous hollow papillae
with slightly expanded flattened tips. These run
to the surface through straight channels obvi-
ously bored by the sponge. They range from
0.8-12 mm in intetnal diameter, up to 18 mm
in external diameter, and extend up to 3.5 cm
above the surface of the rock. A great number
of papillae are flush with the surface of the
rock or project only 1-2 mm from the chan-
nels; these always have a single opening. Many
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of the larger papillae are irregular and bear
2-3, rarely G openings, each terminal upon a
stout branch of the axial papilla.

COLOR: In alcohol, dull pinkish-red (R 5/2).

TEXTURE: The central mass is soft and rub-
bery; the papillae are hard, stiff, and relatively
brittle.

SURFACE: The external surface of the papil-
lae is finely hispid and lumpy, reminiscent of
many massive species of Spirastrella. The termi-
nal region of the papillae is usually markedly
irregular, suggesting that contortion is a tem-
porary condition resulting from contraction of
all external openings.

SKELETON: Lindgren’s (1898) description of
the disposition of the skeleton in S. awrivilli
forma excavans applies with slight alteration to
this specimen. In Lindgren’s specimen the spi-
rasters were not only absent from the papillae
but were rare in the interior of the sponge;
the large tylostyles were also rare.

In the specimen from Sta. 92 the spiras-
ters are extremely abundant in the base; large
tylostyles are abundant throughout both speci-

F1G. 28a. Spirastrella anrivilli Lindgren. Sta. 258.
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mens. The tylostyles constitute almost the en-
tire skeleton of the papillaec and are arranged
in two distinct layers, an inner vertical layer
and a central layer. A few rtylostyles possibly
constitute a third, dermal layer at right angles
to the surface.

SPICULES: Megascleres, Tylostyles, of two
size groups: (a) large, stout, straight or slightly
curved tylostyles in which the head is most
often subterminal. These spicules make up the
bulk of the skeleton; 500-680 X 18-33u. (b)
Smaller tylostyles with a great range in length
and diameter and always with subterminal
heads. The finer spicules tend to be found in
the dermal spicule brushes of the sponge base;
250-525 X 7-16.5p1 (356 X 10.54).

Microscleres. large spirasters with stout,
somewhat contort axes, at irregular intervals
producing long branches which frequently have
bifurcate rips; 3650 (42p), shaft; 3.0-5.0p
thick.

DISCUSSION: Spirastrella anrivilli was referred
to Cliona by de Laubenfels (1936:154) on the
basis of Burton’s remarks on the three species
of Spirastrella found on the Great Barrier Reef.
Burton (1934) clearly stated that young stages
of Spirastrella inconstans Dendy and specimens
of Spirastrella awrivilli are capable of boring,
At the same time he noted that the excavations
were always of simple type and showed little re-
semblance to the complex galleries of Cliona.

In neither of the Palau specimens is there
any trace of complex boring; the inhalant and
exhalant tubes lead through simple straight
channels in the coral,
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The distinctive microscleres and predomi-
nantly boring habit of §. awrivilli serve to dif-
ferentiate the sponge from the vast complex
which Vosmaer (1911) includes in . purpurea.

DISTRIBUTION: Java Sea (Lindgren); Great
Barrier Reef (Burton).

Spirastrella vagabunda Ridley

RESTRICTED SYNONYMY:

Spirastrella vagabunda Ridley, 1884, p. 468.

Spirastrella vagabunda var. trincomaliensis
Ridley, 1884.

Spirastrella vagabunda Dendy, 1905, p. 122,

Spirastrella vagabunda Wilson, 1925, p. 343.

Anthosigmella  vagabunda de Taubenfels,
1954, p. 201, fig. 136, pl. ix, fig. b.

OCCURRENCE: Sta, 12, 92, 124.

DESCRIPTION: Specimens from Sta. 12 and
92 are massive, digitate, with prominent oscules
on the flattened tips of the branches and can
be compared closely with de Laubenfels’ speci-
mens (1954: pl. ix, b). The third specimen
(Sta. 124) is a small subspherical sponge with
a nodulose surface and prominent oscules scat-
tered on the upper surface. It is probable that
this represents only the apical portion of a
branch of a sponge similar to the above. §. vag-
abunda vsually lies buried in the sand and the
terminal portions of branches appear capable of
constricting and detaching from the parent
body, possibly serving as a means of asexual
reproduction.

Only a few facts about these specimens will
be given to indicate how they differ from pre-
viously described specimens.

Two specimens (Sta. 12 and 92) conform
closely in morphology to §. vagabunda as under-
stood by most authors, having the dermal layer
of outwardly directed small tylostyles, a dermal
crust of spirasters, and lacking a second larger
microsclere category.

The megascleres of the third specimen (Sta.
124) range from styles, to tylostyles (with
terminal subterminal and polytylote heads), to
tylostrongyles, and tend to be finer than the
tylostyles of the other specimens. The cortex is
without special organization, constituted of
closely packed, interlacing spicules, the smaller
types, styles and tylostyles, predominating. The
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FI1G. 30a. Asteropus sarasinorum (Thiele). Sta. 136.

Asteropus sarasinorum (Thiele)

Fig. 304, b, ¢

Melophus sarasinorum Thiele, 1899, p. 8, pl.

1, fig. 2, pl. 5, fig. 3.

Jaspis bandae Brgndsted, 1934, p. 8, fig. 4,
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Fi1G. 30b. Asteropus sarasinorum (Thiele). Apical
view showing the cloacal opening and the openings of
the exhalanr channels to the base of the cloaca.

Stellettinopsis isis de Laubenfels, 1954, p.

221, fig. 153, pl. 10, a.

OCCURRENCE: Sta, 136, 252.

DESCRIPTION (Table 13).

The intact specimen compares in detail with
Stellettinopsis isis, which is well described and
figured by de Laubenfels. The larger specimen
which has been cut into thirds (one part of
which is missing) is identical with the figures
of Melophus sarasinorum Thiele and Jaspis

5, 6. bandae Brgndsted. The surface processes fring-
TABLE 13
SHAPE AND SIZE CLOACA
SPECIMEN THICKNESS FROM
CLOACA TO EXTERIOR
Height Width Depth | Diameter | Depth
Sta. 136 18 cm | 10.5 cm centre | 7.5 cm 1.8 ¢cm 5 cm
6.5 cm apex
Sta. 252 22 cm — — contracted | 12 cm 5 cm base
(incomplete specimen ) 2.5 cm apex
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FIG. 31la. Ancorina acervus (Bowerbank). Sta.

220A.

granular; in places it is coarsely hispid and is
microhispid over-all. Oscules are small, concen-
trated in dorsal or lateral oscular areas which
measure up to 1.8 X 1.0 cm. Individual oscules
are circular or oval, ranging from 0.4-2.0 mm
in maximum dimensions. In specimen 798 from
Ifaluk, skeletal pores approximately 0.1 mm in
diameter are visible over most of the surface.

SKELETON: The endosomal skeleton is made
up of radially disposed oxeas which vary greatly
in size and abundance; near the surface oxeas
give way to small orthotriaenes with rare pro-
triaenes, anatrizenes, and large orthotriaenes in
that order. Between the cladomes of the surface
orthotriaenes is a layer of radially disposed small
oxeas. The most abundant microscleres are
microspined microrhabds and these are aggre-
gated at the surface to form a dense crust. The
sponge is weakly corticare. The cortex is the
region containing the clads of the triaenes and
the radial oxeas, a densely spiculiferous zone
containing some collenchymatous tissue; it is
clearly separate from the endosome in the
deeper region of which fleshy tissues predomi-
nate over skeletal elements.
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Apart from the microrhabds which occur
abundantly throughout the sponge, the distri-
bution, relative abundance, and form of micro-
scleres is extremely variable.

In the holotype of Hezekia walkeri (USNM
22925) and the two specimens from the Pa-
laus, anthasters occur in tracts deep in the endo-
some; these spicules are very sporadically dis-
tributed and only forruitously seen in sections.
Fine tylasters also occur, chiefly in the endo-
some lining large canals, but they are occasion-
ally present in superficial spicule preparations.
In all of the Ifaluk specimens anthasters are
lacking, and tylasters with long, fine rays and
small tylospherasters are the endosomal micro-
scleres. In addition the microrhabds of these
specimens are thinner and more finely spined
than those of the Palau group. The specimens
having anthasters can be compared with Szel-
letta tramcata Kieschick (1898), those with
tylospherasters approach very closely to Ecio-
nemia acervies Bowerbank. Burton (1937) has
produced evidence for the view that these two
types are extremes in a single variable species,

SPICULES: Megascleres (Table 15). These
spicules are essentially the same as described by
all earlier authors, the only vatiability being in
the presence or absence of protriaenes (present
but rare in all specimens from the Palaus) and
in the length of the cladi of the anatriaenes,
which are somewhat longer in the Palau speci-
mens than in the Ifaluk group.

Microscleres, Three types are present in each
sponge: (a) spined microrhabds, which are
uniformly abundant, varying slightly in diame-
ter and degree of spining; they are thicker and
have more pronounced spination in the Palau
specimens; (b) tylasters, with extremely fine
rays usually 5-8 in number; in the Palau speci-
mens forms of these spicules occur which grade
toward a chiaster by thickening of the rays and
even toward an anthaster by these rays becom-
ing rugose; (c) large anthasters, found only in
the Palau specimens, and ranging from two- to
eight-rayed forms, the triact being particularly
common; (d) tylospherasters found only in the
Ifaluk sponges, extremely tiny spicules, 4-Gp
in diameter, with a pronounced centrum and
up to 16 short rays. In this whole complex of
sponges asterose microscleres are relatively rare
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Schmidt and Myriastra Sollas on the grounds
that species of Myriasira possess only one type
of aster, a chiaster or tylaster, was admittedly
arbitrary; the opposite view has been taken by
Burton (1926). It is nor consistent to limit
stellettid genera by the possession of a single
and widespread type of aster. Species such as
Myriastra debilis Thiele have only oxyasters.
Such a sponge is not, in Dendy’s view, a Myri-
astra, If the generic diagnosis is to be widened
to admit it, then the argument that a genus can
be limited by the possession of a single micro-
sclere category when a closely related genus ex-
hibits a variety of microscleres, including this
type, obviously cannot be upheld. It would lead
to the establishment of individual genera for
evety stellettid with only one type of micro-
sclere. Both tylasters and oxyasters are common
among species which have been referred to
Stellerta and it is preferred here, following
Burton, to regard all species possessing only a
single microsclere category as belonging to this
genus.

FAMILY TETILLIDAE Sollas

GENUS T'etilla Schmidt

Tetilla microxea n. sp.
Fig. 334, b

OCCURRENCE: Sta. 53 (one specimen, the
Holotype, UsNM 23700).

DESCRIPTION: A small, hemispherical sponge
growing upon a coral fragment; unfortunately

)
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F1G. 33a. Tetilla microxea n. sp. Sta. 53. Holotype.
USNM 23700.
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the specimen is damaged and approximately
half remains attached. The characteristic fea-
ture of the specimen is the presence of long
projecting surface spines each made up of one
to twelve stour oxeas.

The sponge is 1.9 cm high, 1.6 cm wide, and
the surface spines range from 2.5 to 7.0 mm.
Basal rooting tufts, frequently well-developed in
species of Tetilla, are only just indicated at the
base of this specimen.

COLOR: In alcohol, reddish-brown (YR 5/4)
externally, pale brown internally (approxi-
mately yY-R 7/4).

TEXTURE: Firm, compressible.

SURFACE: Conulose, spiny, and granular,
Each projecting radial tract raises the skin-like
ectosome into a marked conule and the tissue
surrounding the spicules may extend up to 2.5
mm beyond the Jevel of the sponge surface.
Conules are spaced relatively regularly over the
surface, approximately 1-3 mm apart. The ac-
tual surface tissue of the sponge appears gran-
ular, contains abundant sigmas and microxeas,
and has a considerable amount of detritus and
large foraminiferans adhering to it. No potes
or oscules are apparent.

SKELETON: Tracts of large oxeas radiate
from the center of the sponge to the surface;
occasional megascleres occur between these
tracts but the predominant spicules in this posi-
tion are microxeas. Both protriaenes and ana-
triaenes are present in addition to the oxeas
in the endosomal skeleton; these spicules are,
however, extremely rare. There is no layer of
radially disposed cortical oxeas and no special
disposition of the triaenes. The sigmaspirae are
extremely abundant in the dermal region and
in the outer half of the endosome; microxeas
have a similar distribution.

SPICULES: Megascleres. (a) Oxeas, large
straight spicules frequently stair-stepped, taper-
ing to sharp points. (b) Anatriaenes, with flat-
tened cladome, very slightly recurved rays and
long lash-like rhabdome. These spicules are rare
overall but seem to occur in groups associated
with the endosomal oxeas, not, as in many
tetillids, concentrated toward the base of the
sponge. (c) Protriaenes. Only two spicules
were found, one with stout straight shafr and
irregular cladi, the other a fine prodiaene, with
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microxea differs from T. monodi and T. oxeata
in that the supplementary oxeas are small and
have the same distribution as the microscleres,
in the great rarity of triaenes, and in details of
body shape, color, and surface. Tetilla rubra
Kieschnick differs in lacking the spiny surface,
in having abundant triaenes and in having cal-
throps in the basal rooting rtufts, the latter
characteristic suggesting that this species be-
longs in Paratetilla.

The genus Terilla is understood here in the
sense of Sollas (1888) and Wilson (1925).
The synonymy of Craniella Schmidt with Tezilla
Schmidt has not been satisfactorily demon-
strated, neither have good reasons been pro-
duced to uphold the use of two separate fam-
ilies, Craniellidae and Tetillidae as de Lau-
benfels (1936) proposed.

GENUS Paratetilla Dendy

Paratetilla bacca (Selenka)
Fig. 34

PACIFIC SCIENCE, Vol. XIX, April 1965

RESTRICTED SYNONYMY:

Stelletta bacca Selenka, 1867, p. 569, pl. 35,
fig. 14, 15.

Tethya merguiensis Carter, 1883, p. 366, pl.
15, figs. 6-8.

non Tetilla merguiensis Topsent, 1897, p.
437.

Tetilla bacca Lindgren, 1898, p. 328.

Paratetilla bacca Dendy, 1905, p. 97.

Paratetilla bacca Dendy, 1921, p. 21.

Paratetilla bacca Kumar, 1925, p. 217.

Paratetilla bacca Burton, 1959, p. 200.

OCCURRENCE: Sta. 47.

DISCUSSION: The single specimen in this
collection is extremely close to Paratetilla cineri-
formis Dendy from Ceylon and P. eccentrica
Row from the Red Sea in features of general
morphology and spiculation. Dendy (1921)
has referred P. cimeriformis, with many other
forms, to P. (Stelletta) bacca Selenka and there
is little that need be said to supplement his
work. Those points which can be criticized
have been dealt with by Wilson (1925). It is

&

FIG. 34. Paratetilla bacca (Selenka). Sta. 47, Malformed orthotriaenes.























