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PREFACE

Although sponges are one of the major components of littoral ecosystems,
their systematics obviously lags behind that of the majority of other groups of
marine invertebrates. Also the evolutionary trends in these most primitive of
the Metazoans are poorly understood. The confused state of their taxonomy and
the difficulties with their identification prevent their use in ecological studies.
The emphasis of interest presently seems to have shifted towards chemistry, but
many of the hundreds of interesting chemicals recently described in sponges pro-
bably have been found in mistakenly or imprecisely identified animals. This situ-
ation will become worse in the next few years, when a number of experts will
retire and will not be replaced by new ones, owing to the difficulties that the
science of systematics is facing in most countries — as exemplified during this
meeting by an informal discussion on the endangered future of European Museums.

Under these circumstances, it is the responsability of present sponge taxono-
mists to leave a less confused state and tools such as simple fauna or computerized
data bases to generations following. These tools do not exist even in one of the
best studied areas, the North-Eastern Atlantic (including the Mediterranean Sea).
A small group of European sponge taxonomists met in 1983 at Sherkin Island Ma-
rine Station (Ireland), in order to initiate the "first action". A few scientific papers,
edited by W. C. Jones, have been published in the Journal of Sherkin Island and a
decision was made to continue the effort. The present Advanced Research Work-
shop, financed by NATO Scientific Division and held, in September 1986, in Mar-
seille, is the first step of this decision.

The workshop had three broad objectives : (1) To make an attempt to reach a
consensus on the major unsolved problems. (2) To establish or reinforce collabo-
rative works. For instance, a small group of eight participants will study the cons-
titution of a common computerized data base, which is needed drastically, but
which can only be established by a joint effort. (3) To introduce or develop new
methods and new concepts in the taxonomy of these animals. The introduction of
cladistic concepts and methods, the use of field characteristics observed in situ on
large populations, enzyme studies, computerized analysis of spicule forms and cha-
racteristics, chemical data on secondary metabolites, cytological data at the ultra-
structural level, were ideas emphasized during the meeting. They appear most pro-
mising both in the distinction and identification of the species and in the defi-
nition of higher taxa. However, it must be noted that sponge taxonomy will con-
tinue to rely on conventional skeletal features for a long time, although we are still
extremely ignorant of the importance of their seasonal and ecological variations.

Most sincere thanks are due to the NATO Scientific Division and to all the
people who contributed to the success of this workshop. Lauren Gollahon, who
corrected the English of non-anglophone contributors, is greatly acknowledged. A
special debt of gratitude is due to Monique Verdenal for her much appreciated
work in retyping and preparing all the manucripts in their camera-ready form.

J. Vacelet
Marseille, March 1987
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CALCAREOUS SPONGES COLLECTED BY N.O. THALASSA ON THE CONTINENTAL
MARGIN OF THE BAY OF BISCAYE : I. CALCINEA.

R. BOROJEVIC* & N. BOURY-ESNAULT**

* Museum national d’Histoire naturelle, Laboratoire de Biologie des
Invertébrés marins UA-699, 57 rue Cuvier 75005-Paris, France.

** Centre d’Océanologie de Marseille, UA-41, Station marine d’Endoume,
rue de la Batterie des Lions, 13007-Marseille, France.

SYNOPSIS

Ten species of calcinean sponges have been collected by the N.O.
Thalassa on the continental margin of the Bay of Biscaye, from 322 to 760 m.
Four of these species, two genera and one family are new to science. They

represent missing links in the evolution of the Calcinea.

INTRODUCTION

The collections of calcinean calcareous sponges made by the N.O. Tha-
lassa on the continental margin of the Bay of Biscaye between 322 m and
760 m on hard substrata have shown that these sponges are quite more abun-
‘dant in the bathyal bottom than previous observations have led us to be-
lieve. With the exception of a few citations as those made for Guancha
blanca, Ascaltis lamarcki and Clathrina primordialis by Poléjaeff (1883) and
Hansen (1885), calcinean calcareous sponges are generally considered to be
typically littoral and have never been collected on the continental margin.

The area studied is located to the West of Brittany on the Chapelle
Bank by 47°58'N and 7°50'W between 322 m and 354 m depth and in the
vicinity of Galicia, 44°1'N - 7°1'W between 490 m and 630 m depth and 44°
11'N - 8°40'W between 410 m and 760 m depth.

LIST OF SPECIES

Family CLATHRINIDAE Minchin

Genus Clathrina Gray, 1867 emend.
Clathrina ascandroides Borojevic,1971
Clathrina biscayae mn.sp.
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Clathrina contorta (Bowerbank,1866)
Clathrina olynthus n.sp.
Clathrina reticulum (Schmidt,1862)

Genus Guancha Miklucho Maclay,1868 emend.
Guancha blanca Miklucho Maclay, 1868
Guancha lacunosa (Johnston,1882)

Family LEUCASCIDAE Dendy
Genus Ascaltis Haeckel 1872 emend.
Ascaltis lamarcki Haeckel, 1872

Family LEUCALTIDAE Dendy & Row
Genus Leuclathrina n.g.
Leuclathrina asconoides n.sp.

Family LEVINELLIDAE Borojevic & Boury-Esnault, 1986
Genus Levinella Borojevic & Boury-Esnault, 1986
Levinella thalassae Borojevic & Boury-Esnault, 1986

DESCRIPTION OF SPECIES

Family CLATHRINIDAE Minchin

Calcinea with continuous choanoderm covering the whole internal cavity

of the sponge; no common cortex to the cormus.

Genus Clathrina Gray, 1867 emend

Clathrinidae with a smooth choanoderm, or rarely raised up into conuli
by the apical actines of tetractines, but never forming continuous folds.

Cormus composed of anastomosing tubes never organized radially.

Clathrina ascandroides Borojevic,1971

Stations. T 450, T 451, T 477, T 503, U 843, U 847; depth 340-560 m.

Description.
The collection contains several specimens which all have the shape of

solitary tubes reaching 1 cm in height and 1.5 mm in diameter. Their osculum
is naked, their very thin walls are supported by a delicate skeleton com-
posed of relatively large spicules. The wall of the tubes is perforated by
regularly disposed ostioles. The choanoderm consists of a regular layer of

choanocytes which does not form folds inside the choanocoele.



The skeleton is composed of triactines and tetractines. The tetractines
are often noticeably larger than the triactines. The orientation of the
spicules 1is in general irregular, but occasionally, mainly in the region
near the osculum, it becomes regular with one of the rays orientated in the
basipetal direction with the unpaired angle towards the osculum. In these
regions, the wunpaired actine can become slightly longer than the paired

rays.

Spicules (fig. 1).
Triactines : equiangular, equiradial; conical and sharp-pointed ac-

tines, 142-164/13 pm.

Figure 1 - Different catego-

ries of spicules from Clathri-

na  ascandroides  Borojevic,

1971. t : triactines, equian-

gular, equiradiate; Ta : small

tetractines; Tb : large tetrac-
tines.




Tetractines a : small tetractines similar to triactines with a short
apical actine. Actines of the basal system 161-200/11.7-13 pm; apical actine
52/5.2 pm.

b : large tetractines, straight apical actine or very
slightly curved in its distal part. Actines of the basal system 299-
364/26.6-31.2 pm; apical actine 62.4-114.4/15.6-20.8 pm.

Discussion.

The specimens of Clathrina ascandroides correspond exactly with those
observed on the brazilian coasts (Borojevic,1971; Borojevic & Peixinho,
1976). We have already drawn attention to Topsent's (1892) record from the
Azores of Leucosolenia gegenbauri, suggesting the strong possibility that it
is Clathrina ascandroides. This species seems to have an amphi-atlantic

distribution.

Distribution.

Brazil(75 m), Azores.

Clathrina biscayae n.sp.

Stations. T 437, T 450, T 453, T 475, T 476, T 477, T 787, U 847, U 852, U
878; depth 322-645 m.

Description.

The collection contains numerous small sized specimens of this sponge.
They always have a clathroid body (fig.2), encrusting or more frequently
globular, attached to the substrata by several peduncles. Their tubes are
thin and regularly anastomose. Several young specimens are included whose
body shape resembles a ramifying olynthus roughly representing the upper
part of a mature clathroid body in its apical part. The osculum is always
naked.

The skeleton is dense (fig.3) and composed of triactines to which
tetractines are occasionally added. The presence of tetractines is not
constant, but in some specimens they can be present in relatively large
numbers. In bigger sponges, the skeleton is pluristratified and a differen-
tiation of triactines of a larger size is observed at the external surface

of the cormus.

In the clathroid body, the spicules are more often disordered, but in



Clathrina biscayae n.sp. : figures 2/ Individual with regularly anastomosed
tubes. x 10. 3/ Dense skeleton. Micrograph in interferential phase contrast.
x20. 4/ Spicules are orientated in a parallel manner in young sponges. x63.
Micrograph in interferential phase contrast. 5/ Pseudosagittal shape of the
triactines with unpaired ray basipetal. =x140. Micrograph in interferential
phase contrast.

the peduncle, the oscular tube and the whole body in the young sponges, the
spicules can be orientated in a parallel manner (fig.4). In this case, they
assume a clearly pseudosagittal shape with the unpaired ray basipetal.

Nevertheless, they always stay equiangular (fig.5).



Spicules (fig. 6).
Triactines of one size in young specimens or 2 sizes in adult speci-

mens. Strong, conical and sharp-pointed rays. 1- Paired actines 130-164/20.8
pm; unpaired actine 161-182/21 pm. 2-Paired actines 143-223/10.8-18.2 um;
unpaired actine 143-270.4/10.8-21 pm.

Pseudosagittal triactines. Paired actines 114-161/9-13 pm; unpaired
actine 174-22/9-13 pm.

50pm,
Figure 6 - Different categories of spicules from Clathrina biscayae mn.sp.
tl : strong triactines ; t2 : triactines ; tp : pseudosagittal triactines ;

T : tetractines.



Tetractines : rare, always small with an apical ray thinner and
shorter than basal rays. Paired actines 156/10.8 pm; unpaired actine

143/10.8 pm; apical actine 20-26/5.2 pm.

Discussion.

In practice it is extremely difficult to classify with any degree of
certainty the Clathrina, the skeleton of which is composed of tri- and
tetractines. Haeckel (1872) had already underlined this difficulty by crea-
ting "generic varieties" to indicate, for example, the occasional presence
of tetractines in the genus such as Ascetta characterized by the presence of
triactines only. He recognized differences in the shape of spicule rays in
Clathrina species having only triactines, and separated C. primordialis
from C. coriacea on the basis of this distinction. This criterion has proved
to be very difficult to apply and Topsent (1936) in his revision decided to
unite all such species together under the name C. coriacea. We have already
indicated (Borojevic & Peixinho, 1976) that it is possible to distinguish
the C. coriacea from the Channel and C. primordialis from the tropical
Atlantic. Nevertheless it would be essential to undertake a revision of the
specimens of this group of Clathrina from different regions, using for
instance numerical analysis of the shape, the size and the distribution of
their spicules before making a final decision. Clathrina biscayae is charac-
terized by the presence of strong triactines of two sizes, by the presence
of pseudosagittal triactines and by the occasional presence of tetractines.

The holotype has been deposited in the Museum national d'Histoire
naturelle of Paris under the number LBIM.C.1985.3, and the type-locality is
station U 842 (44°11'3N/8°41'2W by 500-520 m depth).

Clathrina contorta (Bowerbank,1866)

Stations. T 450, T 475, T 477, U 854; depth 340-360 m.

Description.
The collection contains several globular specimens with a clathroid

body composed of small regularly anastomosing tubes. The central tube which
functions as an osculum, is distincly larger than the rest and stands one or
several millimiters above the body. The large diactines are always laid down
in the wall of the external tubes of the cormus in a characteristic way.

They are absent inside the clathroid body.



Spicules (fig. 7).

Triactines : equiangular, equiradiate. Actines 94-140/10.4-13 pm.

Tetractines : with an apical actine thinner and in general shorter than
the basal actines. Actines of the basal system 104-130/10.4 pm ; apical
actine 50/10.4 pm.

Diactines : very large with a central point generally marked by a

slight thickening, 503-762/44 ym.

Figure 7 - Different categories of spi-
cules from Clathrina contorta (Bower-
bank, 1866). D : diactines ; T : tetrac- 50um
tines ; a : apical actine of a tetrac-

tine ; t : triactines.

Distribution.
Arctic, East-Atlantic, Mediterranean sea; depth from the littoral zone

to 95 m.



Clathrina olynthus n.sp.

Stations. T 450, T 474, T 476, T 477, T 478, T 503, T 506, U 842; depth
340-620 m.

Description.
The collection contains numerous specimens of this sponge. Typically

they have the shape of an olynthus which can reach 8 mm in height and 2 mm
in diameter at the base (fig.8). They can form several stolons or a small
body of anastomosing tubes encrusting on the surface of the substrata. These
sponges are often hispid especially at the base and on the stolons.

The skeleton of C. olynthus is very variable. The presence of large
tetractines is constant. They are always directed in a parallel manner with
their unpaired ray basipetal; their apical actine is very strong and bent in
the direction of the osculum (fig.9). Small triactines are present in some
specimens, rare or absent in others. In some samples, a collar composed of
triactines and tetractines surrounds the osculum. It is not covered by the
choanocytes. The very large diactines lie obliquely in the wall of the
sponge. The choanocyte layer is thin, and riddled by large pores; it never

forms folds inside the choanocoele.

Clathrina olynthus n.sp. : figures 8/ Typical shape. x10. 9/ Large tetrac-
tines with unpaired ray basipetal. =x250. Micrograph in interferential phase

contrast.
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S50um

Figure 10 - Different categories of spicules from Clathrina olynthus n.sp ;
D : diactines ; T : equiangular, equiradiate tetractines ; Tp : pseudosagit-
tal tetractines; a : apical actine of the tetractines; t : triactines.
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Spicules (fig. 10).
Tetractines : equiangular, equiradiate or with a larger basipetal

actine. Apical ray bent with a tapering head. Paired actines 252.2-364/13-
23.4 pm; unpaired actine 260-546/13-23.4 um; apical actine 247/13.2 pm.
Triactines : when present, always noticeably smaller than tetractines;
equiangular, equiradiate or with a basipetal actine slightly larger. Paired
actines 247/11.7 pm; unpaired actine 312/14.3 pm.
Diactines : straight or slightly curved with a terminal differentiation

sometimes in the shape of a spear-head; 1560/26 um.

Discussion.

All the specimens that are identified as C. olynthus are characterized
by a remarkable constancy in their growth form: a large olynthus, which is
seldom observed in the genus Clathrina. This species has, nevertheless, a
variability of spiculation which is as marked between the specimens collec-
ted at one site as between the different regions of the same sponge. By its
spicular cémposition, it is close to C. atlantica (Thacker,1908) described
from Cape Verde Islands and redescribed from the coasts of Brazil (Borojevic
& Peixinho, 1976 p.994). It is distinguished by the shape of the cormus, by
the very large size of diactines and by the shape and extension of the
apical actine of tetractines. C. olynthus is also without any doubt, close
to C. irregularis (Jenkin,1908) and C. stolonifera (Dendy,1891). The three
species are characterized by forming individual tubes, linked at their base
by stolons. C. irregularis has apparently a confused skeleton of tetractines
while in C. olynthus the spicules are strictly parallel in the wall of the
sponge. On the other hand, the tetractines often present in C. olynthus
always seem to be absent in C. irregularis. The sponge described by Dickin-
son (1945) as Leucosolenia irregularis Jenkin, 1908 is not recognizable from
its description; but if figure 193 is an accurate representation of its
spiculation, it is certainly a different species.

C. stolonifera (Dendy,1891) is characterized by giant tetractines with
apical actines clearly larger than basal actines which makes it quite dis-
tinct from our species. Its diactines are small, giving to the surface a
furry aspect and not just roughly hispid as in C. olynthus. Ascandra falca-
ta (Haeckel,f 1872) resembles C. olynthus Qy the presence of both 1large te-
tractines and diactines at its surface and by the presence of well indivi-
dualized tubes at the superior part of its cormus. Ascandra falcata is

nevertheless well characterized by the formation of folds of the choanoderm
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in its choanocoele. The specimens which have been identified as Clathrina
ascandroides can be easily confused with certain specimens of C. olynthus.
In typical cases, the presence of diactines and tetractines with a slender
apical actine in C. olynthus allows easy recognition of this species. Never-
theless in some specimens where the diactines are rare, the distinction is
more difficult.

The holotype has been deposited in the Museum national d'Histoire
naturelle of Paris under the number LBIM.C.1985.4. The type-locality is
station T 478 (44°09'9N/8°45'9W by 513-550 m depth).

Clathrina reticulum (Schmidt,1862)

Stations. T 450, T 474, T 475, T 476, T 477, T 503, T 506, T 512; depth
340-360 m.

Description.

In the collection are included several samples in the shape of small
pedunculated sponges with a clathroid globular body and a single oscular
tube. The peduncle is not differentiated as it is composed of functionnal
tubes. The oscular tube further extends a large choanocytary central tube
which concentrates the exhalant current. The sponge is hispid due to diac-

tines which are distributed regularly on its surface.

Spicules (Fig.11l).
Triactines : equiangular and equiradiate. Actines 109.2-122.2/9.1 pm.

Tetractines of variable size with apical actine thinner and generally
larger than the basal actines; they are always much more numerous than
triactines. Basal actines 83.2-166.4/10.4-13 pym; apical actine 111.8-
175/5.2-7.8 pm.

Diactines slightly bent with a spear-head termination differentiation,
624-1011/22-36.4 pm.

Distribution.

Arctic, Atlantic, Mediterranean sea; depth 5-171 m.
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Figure 11 - Different categories of spicules from Clathrina reticulum
(Schmidt, 1862). D : diactines ; T : tetractines ; a : apicale actine of a
tetractine ; t : triactine.
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Genus Guancha Miklucho Maclay,1868

Clathrinidae with a cormus composed of a peduncle and a clathroid
body. Spicules : regular and parasagittal, or only parasagittal, orientated
in a parallel manner in the walls of the sponge, with a basipetal unpaired

actine.

Guancha blanca Miklucho Maclay,1868

Stations. T 437, T 450, T 474, T 475, T 476, T 477, T 503, T 512, U 842, U
847, U 852; depth 322-645 m.

to |
; | H0pm.,
J
Figure 12 - Different categories of spicules from Guancha blanca Miklucho

Maclay, 1868. te : equiangular, equiradiate triactines - tp

: ! parasagittal
triactines.
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Description.
The collection contains numerous specimens of this sponge, which is

abundant on corals and rocks at different depths. A large number of the
specimens collected in August are young, whereas in October the young forms
have disappeared. This sponge is considered to be an annual in the littoral
zone, therefore it is possible that this synchrony in its development indi-
cates a recent growth stage in summer.

The specimens are pedunculated with either a well-developed clathroid
body, or in young specimens, showing some bush-like apical ramifications.
The peduncle, always hollow, is formed by tubes with a well developed choa-

nosome.

Spicules (fig. 12).
Triactines. In the apical part of the sponge, the triactines are equi-

angular and equiradiate; actines 130-169/5-7.8 pm. They are parasagittal in
the basal part and the peduncle, with a characteristic basipetal orienta-
tion of the unpaired actine; paired actine 130-143/5-7.8 pm, unpaired
actine 208-216/7.8 pm.

Distribution.

Arctic, Atlantic, Mediterranean sea, Japan?, California?; littoral to

800 m.

Guancha lacunosa (Johnston,1882)

Stations. T 450, T 451, T 453, T 478, T 503; depth 340-550 m.

Description.
With Guancha blanca, this is the most typical calcareous sponge of the

continental margin in the Bay of Biscaye, where it is found at all depths on
hard substrata.
All specimens are characteristically globular with a clathroid body and

a long peduncle, always solid but without any choanosome.

Spicules (fig. 13).
Regular triactines of the clathroid body. Actines 83.2-124.8/6.5-7.8 pm.
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Parasagittal triac-
tines of the body. Paired
actines 80-84/7.8 pm; un-
paired actines 203/7.8 pm.

Parasagittal triac- Q§:7§f
tines of the peduncle with
paired actines bent in a
characteristic manner.
Paired actines 33-39/7.8
pm; unpaired actine 364-
832/18-21 pm.

Diactines with a cen-

tral angle. 182-507/10.4-
13 pm.

Distribution

Arctic, Atlantic, Medi-

t
terranean sea; depth from PP

littoral to 200 m.

Figure 13 - Different categories
of spicules from Guancha lacunosa
(Johnston, 1842). tr: regular tri-
actines; tpc: parasagittal tri-
actines of the body ; tpp : para-
sagittal triactines £ the pe-
duncle ; d : diactines.
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Family LEUCASCIDAE Dendy

Calcinea with a cormus surrounded by a well-developed cortex. Choanocyte
chamber tube-shaped often very ramified and anastomosing. Choanoskeleton 1li-

mited to the bent walls of choanocyte chambers.
Genus Ascaltis Haeckel,1872 emend.
Leucascidae with the inhalant aquiferous system formed by the lacunae
delimited by the cortex and the walls of the choanocyte tubes; the exhalant

aquiferous system is restricted to the osculum or to a secondary atrium

formed by the cup-shaped growth of the sponge.
Ascaltis lamarcki Haeckel, 1872

Stations. T 450, T 451, T 474, T 475, T 476, T 477, T 503, T 506, U 804, U
842, U 844, U 847, U 851, U 852, U 854; depth 340-645 m.

tch

Figure 14 - Different categories of
spicules from Ascaltis Lamarcki Haec-
kel, 1872. tco : cortical triactines;
tch : triactines of the choanosome.
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Description.
The collection has numerous specimens which all have the typical

globular shape (1-7 mm diameter), pedunculated with a single osculum. The
surface is perforated by the ostioles which open into the exhalant aquife-
rous system. The spicules, giant triactines, are easily visible at the

surface of the sponge.

Spicules (fig. 14).

Cortical triactines : giant, equiangular, equiradiate, actines 338-
377/26-31 pm.

Triactines of the choanosome : equiangular, equiradiate, actines 114.4-
130/7.8-10.4 pm.

Occasionally cortical and choanosomal triactines can develop a rudimen-

tary apical actine.

Discussion.

In comparison with the examples found in the littoral zone, the  speci-
mens of this collection are slender and small and their cortex is weakly
developped. The organization of the sponge is, however, typical of the genus

and allows it to be distinguished from Clathrina.

Distribution.

Arctic, Atlantic, Mediterranean sea, Antarctic? Australia? depth 60-290m.

Family LEUCALTIDAE Dendy & Row

Calcinea with wall composed of a particularly well-developed cortex
supported by triactines and (or) tangential tetractines, and by a choanosome
without a skeleton or with a weak and dispersed skeleton consisting of very

small triactines and tetractines. Atrial skeleton badly developed or absent.
Genus Leuclathrina n.g.
Leucaltidae with leuconoid organization, the skeleton of which is

limited exclusively to the cortex. The choanosome is completely devoid of a

skeleton.
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Leuclathrina asconoides n.sp.

Stations. T 476, U 842, U 844; depth 500-760 m.

Description.
The collection contains several samples of this very interesting spon-

ge. They have a globular shape from 3 to 5 mm in diameter and bear one or
two osculum situated at the end of a chimney several millimeters in height
(fig. 15). The surface is smooth and the wall of the sponge is transparent
and perforated by small pores. The body of the sponge is divided into two
parts : 1/ the external wall which corresponds physiologically to the cor-
tex; 2/ the choanosome.

The external wall is supported by a skeleton composed of triactines,
the size of which is variable, but the shape is very constant (fig.16). The
choanosome is completely devoid of a skeleton. Thus the preservation of the
organization of the aquiferous system is precarious and large spaces can be
observed between the choanosome and the external wall. Nevertheless, it is
not certain that these are not artefacts. The aquiferous system seems to be
lacunar and irregular, and the subspherical choanocyte-chambers are irre-

gularly distributed.

Leuclathrina asconoides n.g., n.sp. : figures 15/ Type-specimen. A piece of
the wall has been cut and the central cavity is apparent. x 10. 16/ Aspect
of the skeleton of the external wall. x 110. Micrograph in phase contrast.
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Spicules (fig. 17).

Triactines : equiangular, equiradiate with cylindrical actines of va-

riable sizes, actines 156-598/13-36 pm.

=

20um

Figure 17 - Different categories of spicules from Leuclathrina asconoides
n.g., n.sp. t : triactines of variable size.
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Discussion.

Leuclathrina asconoides is to our knowledge the only calcareous sponge
with an heterocoel organization in which the choanosome is entirely devoid
of a skeleton.

Among the Calcinea, several species show a very developed cortical
skeleton and a reduced choanoskeleton. In the case of Ascandra minchini
Borojevic, 1966, the choanosome, formed by the corrugation of the choanoderm
inside the asconoid tube, 1is sustained solely by the apical actines of the
tetractines of the extended wall. The organization of the choanosome in
Leucettusa simplicissima Burton, 1932, recalls that of A. minchini : it is
composed of radiating tubes uniquely supported by the apical actines of the
cortical tetractines. Very wunusual and very small spicules occur on the
atrial rim of this sponge, delimiting the exhalant system. Therefore, one
could postulate that the simple Leucettusa are derived from a form similar
to A. minchini, where the organization of the choanosome in radial tubes
would be the consequence of the corrugation of the choanoderm inside the
asconoid tube, directed and supported by the apical actines of cortical
tetractines. The leuconoid system of the organization of the choanosome is
observed only in austral evolved Leucettusa. The development by progressive
stages from an organization of elongated radial tubes to one with subsphe-
rical chambers can be observed in this genus and sometimes in species such
as Leucettusa vera (Poléjaeff, 1883).

Although the organization of Leuclathrina asconoides is analogous to
that of A. minchini and L. simplicissima, the leuconoid organization of its
choanosome seems to be primary, and could be more or less derived from the
organization observed in A. minchini. This could be due to the fact that
its skeleton does not possess tetractines and thus the corrugation of the
choanoderm cannot be induced by the radial disposition of the apical actines
of the cortical tetractines. Thus, it is impossible to assign the sponge
described here among the primary Leucettusa, and therefore we have created a
new genus, Leuclathrina, which must be placed in the family Leucaltidae,
close to the most primitive Leucettusa. It is probable that the sponges
classified in the genus Leucettusa, having a lacunar organization and a
reduced skeleton, such as L. corticata Haeckel, 1872 and L. dictyogaster
Row & Hozawa, 1931, have been derived from a form similar to Leuclathrina
asconoides.

The holotype has been deposited in the Museum national d'Histoire

naturelle of Paris under the number LBIM.C.1985.5, the type-locality is
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station T 476, (44°11'2N/8°41'3W by 400 m depth).

Family LEVINELLIDAE Borojevic & Boury-Esnault, 1986

Calcinea with a cormus composed of a central tube, which can be rami-
fied, and diverticles isolated or in clusters. The skeleton of the central
and radial tubes is composed of equiangular spicules. The skeleton of the
diverticles 1is composed of equiangular or parasagittal spicules, always
clearly distinct from the skeleton of the central tube. Choanoderm lining

all the central cavity or limited to the diverticular region.

Genus Levinella Borojevic & Boury-Esnault, 1986

Levinellidae with a central tube without ramification. The choanoderm

covers all the internal cavities of the sponge.

Levinella thalassae Borojevic & Boury-Esnault, 1986

Stations. T 476, T 478, T 503, U 842; depth 490-620 m.

Description.
Levinella thalassae has been described in detail recently (Borojevic &

Boury-Esnault, 1986). Numerous specimens of this interesting sponge have
been collected. They have the shape of elongated sacs covered by diver-
ticles. The skeleton of the central tube is clearly differentiated from the
diverticular skeleton and is composed of charasteristic tetractines. The
skeleton of the diverticles is composed of triactines, tetractines and

occasionally diactines.

Spicules (fig. 18).

Tetractines of the central tube. Paired actines 195-226/7.8-10.4 um ;
unpaired actine 221-260/7.8-10.4 um; apical actine 369-421/10.4pm.

Tetractines of the diverticles. Paired actines 78-125/10-13 pm; unpaired
actine 62.4-125/10-13 pm; apical actine 13-21/7.8-10 pm.

Triactines of the diverticles : rare. Paired actines 81-86/13 pm;
unpaired actine 77-81/13 pm.

Diactines very rare 468-1250/10-47 pm.
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Distribution.
Bay of Biscaye; depth 490-620 m.

50 ym
|
Figure 18 - Different categories of spicules from Levinella thalassae
Borojevic & Boury-Esnault, 1986. D : diactines ; td : triactines of diverti-
cules ; Td : tetractines of diverticules ; Tc : tetractines of the central

tube ; b : basal system of tetractines of the central tube.
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CONCLUSION

All the stations on the Chapelle Bank, and west and east of Galicia
have shown a remarkable homogeneity in their faunistic composition, which
remains stable from one year to another. The most representative and the
richest stations are those where the hard substrata (rocks and corals) are
most abundant. The richest station is station T 450 of the Chapelle Bank
where eight of the ten described species in this work have been found fixed
on coral branches at 340 m. In two other stations off west Galicia, T 476
and T 477, and one off east Galicia T 503, on bottoms of rocks and pebbles,
seven species have been collected.

The most frequent species is Ascaltis lamarcki which has been found at
15 stations out of 21 in which Calcinea occurred. Guancha blanca is present
at eleven stations, Clathrina biscayae at nine, Clathrina olynthus and
Clathrina reticulum at eight.

This fauna of calcareous sponges is largely representative of the Cal-
cinea, since four of the five known families and five of the twelve known
genera are present.

It 1is worthwhile drawing attention to the high proportion of new spe-
cies that this fauna contains (4/10), and also the two new genera and one
new family. This shows the interest in exploring the continental margin of
the Atlantic. Leuclathrina asconoides n.g., n.sp., is the first Leucaltidae
described from the Atlantic.

This fauna of the continental margin shows a remarkable affinity with
that of the littoral zone of the Atlantic-Mediterranean region where the
species C. contorta, C. reticulum, G. blanca, G. lacunosa and A. lamarcki
are present up to the subtidal zone and are characteristic of the fauna of
walls and rocks not colonized by algae.

The study of the Calcinea on the continental margin has not only shown
that littoral species can live in the bathyal zone, but also that new forms
representing particular evolutionary steps can be discovered. This 1is of
tremendous interest because they represent missing links in the evolution of
Calcinea. As a consequence, this continental margin may be a conservative
environment for representatives of steps in the evolutionary lines and/or a

place where speciation occurs in an active manner.
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LIST OF SPECIES BY STATIONS

W Brittany-Chapelle Bank - august 1967.

T 437: 47°57'0 N/O7°49'0 W - 322 m - dead and living coral.
Clathrina biscayae; Guancha blanca.

T 450: 47°58'3 N/7°50'0 W - 340 m - coral.
Clathrina ascandroides; Clathrina biscayae; Clathrina reticulum; Guancha
blanca; Guancha lacunosa; Ascaltis lamarcki.

T 451: 47°57'5 N/7°50'7 W - 358 m - coral very abundant.
Clathrina ascandroides; Guancha lacunosa; Ascaltis lamarcki.

T 453: 47°57'3 N/7°51'0 W - 344-354 m - pebble, few coral.
Clathrina biscayae; Guancha lacunosa.

W Galicia-august 1967.

T 474: 44°11'0 N/8°41'3 W - 519 m - rocks and stones.
Clathrina olynthus; Clathrina reticulum; Guancha blanca; Ascaltis lamarcki.

T 475: 44°10'8 N/8°41'3 W - 400 m - rock.
Clathrina biscayae; Clathrina reticulum; Guancha blanca; Ascaltis lamarcki.

T 476: 44°11'2 N/8°40'9 W - 620 m - rocks and stones.
Clathrina biscayae; Clathrina olynthus; Clathrina reticulum; Guancha blanca;
Ascaltis lamarcki; Leuclathrina asconoides; Levinella thalassae.

T 477: 44°11'1 N/8°42'0 W - 500 m - rocks and stones.
Clathrina ascandroides; Clathrina biscayae; Clathrina contorta; Clathrina
olynthus; Clathrina reticulum; Guancha blanca; Ascaltis lamarcki.

T 478: 44°09'9 N/8°45'9 W - 513-550 m - 1 large boulder.
Clathrina olynthus; Guancha lacunosa; Levinella thalassae.

E Galicia- august 1967.
T 503: 44°00'7 N/7°06'9 W - 490 m - rock ( 1 large boulder).

Clathrina ascandroides; Clathrina olynthus; Clathrina reticulum; Guancha
blanca; Guancha lacunosa; Ascaltis lamarcki; Levinella thalassae.

T 506: 44°01'7 N/7°00'8 W - 490 m - large stones and pebbles.
Clathrina olynthus; Clathrina reticulum; Ascaltis lamarcki.

T 512: 44°01'6 N/7°01'9 W - 510-630 m - stones.
Clathrina reticulum; Guancha blanca.

W Galicia- october 1968.

U 804: 44°11'7 N/8°41'9 W - 455-500 m - stones and boulders.
Ascaltis lamarcki.
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U 842: 44°11'3 N/8°41'2 W - 500-520 m - stones.
Clathrina olynthus; Guancha blanca; Ascaltis lamarcki; Leuclathrina
asconoides; Levinella thalassae.

U 843: 44°11'4 N/8°41'1 W - 540-560 m - boulders 20-30 cm.
Clathrina ascandroides.

U 844: 44°12'1 N/8°42'l N- 695-760 m - dead and living coral.
Ascaltis lamarcki; Leuclathrina asconoides.

U 847: 44°10'9 N/8°34'1 W - 500 m - stones and boulders (1-20 cm).
Clathrina ascandroides; Clathrina biscayae; Guancha blanca; Ascaltis
lamarcki.

U 851: 44°12'0 N/8°31'4 W - 520-530 m - stones and boulders.
Ascaltis lamarcki.

U 852: 44°12'0 N/8°34'0 W - 615-645 m - stones and boulders.
Clathrina biscayae; Guancha blanca; Ascaltis lamarcki.

U 854: 44°10'0 N/8°22'3 W - 410-640 m - boulders.
Clathrina contorta; Ascaltis lamarcki.
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THE POLYMASTIA SPECIES (DEMOSPONGES, HADROMERIDA)
OF THE ATLANTIC AREA.

N. BOURY-ESNAULT

Centre d’Océanologie de Marseille, UA 41, Station marine d’Endoume,
Rue de la Batterie des Lions, 13007-Marseille, France.

SYNOPSIS

A revision of the genus Polymastia has been undertaken within the
Atlantic area. The importance is stressed for a very precise description of
the skeleton. Thirteen Polymastia species are recognized and redescribed. A

table with discriminating characters for the 13 species is included.

INTRODUCTION

The order Hadromerida is characterized by a skeleton composed of monac-
tinal spicules which are tylostyles or subtylostyles organized in a radial
pattern. Microscleres are present in some families but absent in others.

There are eight families within the order Hadromerida. Five of them
have microscleres (Clionidae, Spirastrellidae, Timeidae, Placospongiidae,
Stylocordylidae), two (Polymastiidae and Suberitidae) are without micros-
cleres and the last one (Tethyidae) has a genus with microscleres, Tethya,
and a genus without microscleres, Aaptos. The systematic of the families
without microscleres is still not clear and the border between the families
and the genera seems to be very arbitrary. Also, the families Polymastiidae,
Suberitidae and the genus Aaptos (Tethyidae) badly needs revision.

At first glance, the family Polymastiidae appears to be well defined.
All the authors emphasize the presence of erect oscular and pore-bearing
papillae, and give this as a characteristic of the family. This character,
in fact, seems to be strong in the genus Polymastia, but not for other gene-
ra of the family such as Quasillina, Ridleia, Tentorium etc... On the other

hand a species like Aaptos papillata, which is for the moment classified

within the Tethyidae, has papillae.
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In order to redefine these families and genera, it is necessary to
begin by a revision of the Polymastia species, insisting on the characters
described in a previous work (Boury-Esnault, 1974). The importance of a
precise description have been stressed for the skeleton, the repartition of
the aquiferous cavities in the papillae and also the necessity of transverse
sections of the papillae, to understand their architecture. It also appears
necessary to make many measurements of the spicules in determining the
presence of different size categories. Finally, a precise description of the
architecture of the cortex, with sections perpendicular to the surface, has
to be done.

The genus Polymastia was described in 1864 by Bowerbank (p. 177). He
gave Spongia mammillaris Muller, 1806 as the type-species. His definition
reads : - "Skeleton. Basal mass. Central portion consisting of a plexus
contorted anastomosing fasciculi resolving themselves near the surface into
short straight bundles disposed at nearly right angles to the surface.
Oscula congregated, elevated on numerous long fistulae. Fistulae composed of
numerous parallel fasciculi, radiating from the base to the apex of each in
straight or slightly spiral lines".

In 1866, Bowerbank added six other species to the genus : P. ornata, P.
bulbosa, P. robusta, P. brevis, P. spinula, P. radiosa and in 1874 P. coni-
gera.

Ridley & Dendy (1887, p. 210) added more precise data: "...megasclera
tylostyli or styli. Sponges usually attached and without any supporting
fringe of spicules". They found two new species of Polymastia in the Atlan-
tic : P. corticata and P. agglutinans.

Topsent (1900, p.131) gave a similar definition: - " Polymastiidae
massives, sessiles, avec des papilles de nombre et de longueur variables.
Mégascléres, tylostyles et styles. Charpente disposée en lignes rayonnant
vers la surface. Ecorce épaisse pleine de spicules de plus petite taille
rangés verticalement".

Dendy (1921, p. 150) precisely described the structure of the cortex :
- " The cortical skeleton consists typically of a deeper layer of large
tangentially placed spicules, often arranged in bundles or fibres and a

superficial layer of small, radially arranged spicules".

In this work the 13 known species of Atlantic Polymastia are redes-
cribed in order to view more accurately their specific characters and to

define, more precisely, the genus. The same will be done with the other
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Map 1 - Distribution of the species of Polymastia in the North Atlantic

Ocean. M P. mammillaris, VY P. agglutinans, @ P. inflata, A P. robusta,

P. tenax, A P. conigera, O P. polytylota, ®P. uberrima, WP. gri-
maldi, @ P. spinula, Ap. corticata, Xp. infrapilosa.
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genera and species of Polymastiids in a future work in order to determine

the limits of each genera.

MATERIAL AND METHODS

The type-specimens of Bowerbank, Ridley & Dendy, Vosmaer, and Koltun
have been studied in the British Museum of Natural History.

The type-specimens of Topsent from the Musée Océanographique de Monaco,
have been reexamined whereas the type-specimens of Lévi, Cabioch and Vace-
let, in the Museum national d'Histoire naturelle of Paris, underwent reexa-
mination.

A schizotype of Polymastia gleneni has been given by Descatoire from
Concarneau and specimens of P. conigera and P. inflata were lent by Cabioch
(Roscoff). All the collections of the Museum National d'Histoire Naturelle
of Paris ( Prof. Lévi) and of the Station Marine d'Endoume (J. Vacelet) have
also been studied.

The following descriptions of the different species give a short ac-
count of the external morphology of the specimens and whenever possible, an
estimation of the number of papillae, the precise description of the skele-
ton, the shape and the size of the spicules and their localization. When the
original description is sufficient, it is only referred to. The distribu-

tion of each species in the North-Atlantic area will also be given.

DESCRIPTION OF THE DIFFERENT SPECIES

Polymastia mammillaris (Muller, 1806)

This species is the type-species of the genus Polymastia.

External characters.

Polymastia mammillaris is an encrusting species, pale yellow in vivo.
It may cover large areas of the substrata (several dm2). The surface of the
sponge 1is often covered by a layer of sediment and the specimen can only be
located by the papillae projecting above the sediment. The presence of 30-50
inhalant papillae and 1 exhalant papilla has been estimated for a surface of

10cm2.
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Skeleton.

Choanosome (fig. la) : the choanosomal skeleton of P. mammillaris is
composed of fascicles of large tylostyles perpendicular to the surface which
they passed through. Between these bundles free intermediary tylostyles are
interlaced.

Ectosome (fig. la) : the skeleton of the ectosome is composed of a tan-
gential network of intermediary tylostyles on which rests a layer of small
tylostyles disposed perpendicularly to the surface like a palissade. The
thickness is about 500 pm.

Papillae (fig. 1b) : the bundles of the principal tylostyles constitute
the axial framework. The number of bundles varies from 6 to 10 in the inha-
lant papillae and from 10 to 20 in the exhalant papillae. They are located
at the periphery of the papillae. Each bundle contains 20 to 70 spicules.
They are the extension of the bundles from the choanosome. From the inside
to the outside the skeleton of the papilla is composed of bundles of

tylostyles, and a layer of intermediary tylostyles, located in a perpen-

\/
)4 AV 1T

~

Figure 1 - Polymastia mammillaris (Miller, 1806). Specimen from The Channel.
a/ Longitudinal section of the main body. b/ Transverse section of an exha-
lant papilla. e : exhalant canal, i : inhalant canal.
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dicular plan to the bundles and tangential to the surface. They are similar
to those of the ectosome and are continuous with them. The tangential tylos-
tyles are distinguished from principal tylostyles by their location and by
their dimensions. At the surface a palissade of ectosomal tylostyles is
observed to be continuous with that of the main body.

A detailed description of the aquiferous cavities was given by Boury-
Esnault (1974). It is only necessary to point out here that the cellular
laminae which, in the exhalant papillae, separate the exhalant canal from

the inhalant canals, are free of spicules.

Spicules.
Measurements are made on 2500 spicules belonging to the three types of

tylostyles (principal, intermediary and ectosomal). The minimum and maximum
sizes obtained are 50 and 1700 pym respectively. A trimodal distribution is
obtained by a histogram of frequencies. The extreme values for the first
population, which corresponds to the ectosomal tylostyles of the palissade,
are 50 and 250 um and the mean is 136 pm * 1. The extreme values for the
second population, which corresponds to the tangential tylostyles, are 250
and 725 ym and the third, which corresponds to the principal tylostyles, are
725 and 1700 pm. The means are respectively, 540 ym * 1 and 930 pm * 1. The
difference between these three means is highly significant. Three different
populations of tylostyles are present that were not indicated in the pre-

vious descriptions of the species (Bowerbank, 1866; Topsent, 1900).

Distribution.

This species 1is distributed in the Atlantic from the Arctic region
(East Greenland) to the North Sea, The Channel, Bay of Biscaye, Coasts of
Galicia, Portugal and Mediterranean. It was signalized twice on the West
Atlantic coast, Newfoundland and Jan Mayen, but was very deep (map 1).

Burton reported P. mammillaris from South Africa, and Dendy from Sandy
Island, but these records have to be confirmed.

From the North Sea to the Mediterranean the species is known from the
littoral zone to 600 m deep. In the Arctic area, it was found deeper than

2500 m around Jan Mayen and 1267 m near Newfoundland.
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Polymastia agglutinans Ridley & Dendy, 1886

Polymastia agglutinans was very well described by Ridley & Dendy, 1887
(p. 212, pl. XLI fig. 6, pl. XLII figs 1, 2, 2a, 2b, 3).

It is a small species from 1 to 3 cm in diameter with a few papillae
that may reach 2 cm in length. The colour in vivo is yellow to orange. The
characteristic of this species is the incorporation, at the surface of the
cortex, of numerous fragments of shells, grains of sand etc... The presence
of these foreign objects modifies the architecture of the skeleton of the
cortex. In particular, the palissade of ectosomal tylostyles can be observed
only between the incorporated fragments (fig. 2a).

The papillae have the same structure as those of P. mammillaris (fig.
2b). The surface of the exhalant canal is echinated by ectosomal tylostyles.

As with P. mammillaris there is three kinds of spicules. Principal
styles which constitute the bundles of the choanosomal skeleton and of the
papillae, the "intermediate forms" of Ridley and Dendy which constitute the
tangential layer of intermediary tylostyles and the small tylostyles of the

palissade.

Figure 2 - Polymastia agglutinans Ridley & Dendy, 1886. According to their
figure 6, plate XLI. a/ Longitudinal section of the main body. b/ Transverse
section of an inhalant papilla. i : inhalant canal.
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Distribution.

Described from the Azores Islands by Ridley & Dendy, this species is
known from 59°3N-4°08W to 38°38'N-28°28'W and 9°20'N-14°15'W, in depths
between 15 to 800 m. Burton (1956) found it on the coasts of the Guinea Gulf,
Lévi (1960) in the Seminole Bank near Dakar (Senegal coast) and Cabioch

(1968) in The Channel (map 1).

Remarks.
There is in the Antarctic a very similar species, P. isidis Thiele,
1905 which also incorporates foreign bodies in its cortex, but the structure

of the papillae is quite different.

Polymastia azorica Lévi & Vacelet, 1957

The description of this species does not allow it to be recognized. The

type-specimen seems to have disappeared.

Polymastia conigera Bowerbank, 1874

Bowerbank, 1874 p. 192, pl. ILXXII. There is no recent description of
the Atlantic P. conigera. The type-specimen from Bowerbank, which appears to
be a fragment, and a specimen from Cabioch collected in The Channel (N-W

Batz), are the only specimens available.

External characters.
Encrusting like P. mammillaris, P. conigera seems to be a small spe-

cies. The specimen from Cabioch (fig. 3) is 3.5 cm long, 1.5 cm large and

Figure 3 - Polymastia conigera Bowerbank, 1874. Specimen from The Channel
(Cabioch's collection).
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0.5 cm thick. There are eight very conical papillae about 2 cm 1long. The

colour in alcohol is cream. The surface of the body is very hispid.

Skeleton.

Choanosome (fig. 4a) : the choanosomal skeleton is composed by bundles
of principal tylostyles of 300 um in diameter. The ends of these bundles
pass through the surface. Intermediary tylostyles are loose between the
bundles.

Ectosome (fig. 4a) : the cortex is 290 pm thick. 1Its skeleton is com-
posed of a palissade of ectosomal tylostyles, the basis of which is embedded
in a layer of tangential tylostyles 200 um thick.

Papillae (fig. 4b) : all the papillae are simultaneously inhalant and
exhalant. The exhalant canal is central and the inhalant canals are distri-
buted around it. The thickness of the wall is approximately 600 pm. The
longitudinal bundles of tylostyles are located within the wall between the
inhalant canals. They are linked by a dense, irregular network of interme-
diary tylostyles, which echinate the surface of the canals. Near the sur-
face, the same arrangement as in the ectosome is found, 1i.e. a tangential

layer of intermediary tylostyles and a palissade of small tylostyles.

DR

> 3“«‘\}'}“&"""‘“0’0“‘1

SRR IS0
p&o!

AN

\\\‘ﬁlﬁ‘?]!&'lnq“i I

Figure 4 - Polymastia conigera Bowerbank, 1874. Type-specimen. a/ Longitudi-
nal section of the main body. b/ Transverse section of an exhalant papilla.
e : exhalant canal, i : inhalant canal.
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Spicules.
The principal and intermediary tylostyles are polytylote. The central

canal of the spicule is straight without any dilatation at the level of the
swelling.

Principal tylostyles : 1196-1533 / 16-30 pm.

Intermediary tylostyles : 516-780 / 10-16 um.

Ectosomal tylostyles : 110-130 / 3-5 pym, with an assymetric and tape-

ring point.

Distribution

Described by Bowerbank from the Shetland, it was found in The Channel
near Roscoff at depths from 15-85m (Cabioch, 1968) (map 1).

Dendy (1921) and Bergquist (1968) described this species from the
Indian Ocean and New Zealand. I am not convinced that their Polymastia is
conigera, as the shape of the sponge and the size of the spicules differ

from those of the type.

Polymastia inflata Cabioch, 1968

Polymastia inflata was well described under the name P. bulbosa Sara &

Siribelli by Vacelet, 1961 (p.31, fig.l).

External characters.

It is a small encrusting species about 2 cm2 with one to three papil-

lae, about 1.5 cm in length. The colour in vivo is pale yellow.

Skeleton.

Choanosome (fig. 5a) : the choanosomal skeleton, as usual, consists of
bundles of tylostyles approximately 250 ym in diameter. Between these
bundles intermediary and ectosomal tylostyles are loosely dispersed.

Ectosome (fig. 5a) : the cortex has a width of circa 600 pm. It is made
by a dense layer of tangential, inflated tylostyles which embeds more or
less completely the palissade of small cortical tylostyles.

Papillae (fig. 5b) : the papillae are simultaneously inhalant and exha-
lant. The exhalant canal is surrounded by the inhalant ones. The bundles of
tylostyles are at the periphery. Just above this there is the layer of tan-
gential fusiform tylostyles in which are embedded the ectosomal tylostyles.

Free fusiform tylostyles lay between the canals in the cellular laminae.
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Figure 5 - Polymastia inflata Cabioch, 1968. Type-specimen. a/ Longitudinal
section in the main body. b/ Transverse section of an inhalant papilla, i :
inhalant canal.

Spicules.

The three types of tylostyles are well distinguishable here.

The principal tylostyles are in fact fusiform strongyloxes, with a
badly-rounded head : 620-1250 / 11-18 pm.

The intermediary ones are very fusiform with a well-rounded head
250-660/11-26 pm. But just below the head, the width may be 4-6 times
narrower.

The ectosomal tylostyles have a well-rounded head, and are slightly
fusiform : 90-290/3-5 um.

Distribution.

This species has been discovered in Mediterranean Sea on the Riviera
Ligure by Sara & Siribelli (1960) under the name P. bulbosa. This species
was known from Corsica in 63-73 m depth (Vacelet,1961), from The Channel
near Roscoff at 15 m deep (Cabioch, 1968), from Galicia (North of Spain) in

the mediolittoral zone (Rodriguez-Babio, 1978). It is also known from the
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north coasts of Guinea Gulf near Abidjan by 100-150m depth (Vacelet, perso-

nal communication) (map 1).

Polymastia infrapilosa Topsent, 1927

Polymastia infrapilosa was well described by Topsent, 1928 (p. 147,
pl.II 25,26, pl.VI 3).

External characters.
This pale yellow species has a massive, somewhat spherical shape. It is
fixed on the substrata. The surface is smooth on the papillae and the upper

face, but hispid at the base near the level of the fixation zone.

Skeleton.

Choanosome (fig. 6a) : the choanosomal skeleton is made of bundles of
tylostyles of about 350 pm of diameter. These bundles do not pass through
the upper face. They stop at the basis of the tangential layer, but at the
level of the fixation zone the bundles of tylostyles go through the whole
cortex which they strongly echinate. In the choanosome between the bundles,
ectosomal tylostyles are arranged in groups of 3 to 5 spicules.

Ectosome (fig. 6a) : the cortex is about 900 pm thick at the upper face
and 1250 pm at the base. It is composed at the upper face by a layer of
tangential intermediary tylostyles approximately 600 pm thick and a palis-
sade of ectosomal tylostyles. At the base, the cortex is reinforced by the
termination of the bundles of the choanosomal skeleton which pass through
the surface by approximately 500 pm.

Papillae (fig. 6b) : the papillae are conical and vary in length from
0.5 to 1 cm. The exhalant canal is central and the inhalant canals are
peripherical. The structure from inside to outside is formed by : the exha-
lant canal, the surface of which is echinated by intermediary tylostyles,
bundles of principal tylostyles, a layer of tangential tylostyles and the
superficial layer of small tylostyles.

Spicules.
They are fusiform tylostyles. The principal ones vary between tylos-

tyles and strongyloxea.
Principal tylostyles : 1700-1900/23 pm.
Intermediary tylostyles : 300-700 pm.
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Ectosomal tylostyles : 150-240/7-8 um.
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Figure 6 - Polymastia infrapilosa Topsent, 1927. Type-specimen. a/ Longi-
tudinal section in the main body. b/ Transverse section of an exhalant pa-
pilla, e : exhalant canal, i : inhalant canal.

Distribution.
Found N-E of Halifax by Topsent, 1927a, this species was never collec-

ted again (map 1).

Remarks.
Here appears the problem of the limits between Trichostemma and Poly-

mastia. Polymastia infrapilosa may be considered within the genus Polymastia
as the species similar to that from which the Trichostemma evolved. It is

always fixed, and it has the fringe of long spicules around the base but
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this fringe is not made by a special type of spicule. In the choanosome, the
presence of small ectosomal tylostyles in groups of 3 to 5 is observed as in
Trichostemma. But 1in my opinion it has to be still considered as a true
Polymastia because of the structure of the papillae and of its irregular

shape.

Polymastia grimaldi (Topsent, 1913)

Trichostemma grimaldi Topsent, 1913 p. 21, pl I, fig. 4
This species, very well recognizable, is an other step in the evolutio-

nary line between Polymastia and Trichostemma.

External characters.

This species 1is disc-shaped and fixed only by certain points to the
substrata. At the limit between the upper face and the lower face a somewhat
long fringe of bristles may be observed. The papillae are very numerous and
located on the wupper face. The upper face is hispid and the 1lower face
smooth. A specimen of Topsent of about 2 dm2 had almost 300 papillae. The

colour in vivo is not known; it is whitish in alcohol.

Skeleton.

Choanosome (fig. 7a) : bundles of tylostyles, 100-200 um in diameter,
echinate the surface and pass through the palissade of small tylostyles. In
the choanosome between the bundles, free small tylostyles are scattered.

Ectosome (fig. 7a) : the upper cortex about 650 pm thick is composed by
three layers : a layer of tangential intermediary tylostyles, 250 pm thick;
a collagenous layer, 150 pm thick; on this lays the cortical 1layer of
ectosomal tylostyles. These three layers are traversed by the bundles of
principal tylostyles. At the junction between the upper and the lower faces
there 1is a fringe of very long, thin bristles. On the lower face the two
external layers of the cortex disappear and only the layer of tangential
intermediary tylostyles remains. The bundles of principal tylostyles run
parallel to the surface.

Papillae (fig. 7b) : exhalant papillae and inhalant papillae are dis-
tinct but built on the same scheme. The only difference is the thickness of
their wall. From the center to the surface they are made of a central canal
(inhalant or exhalant), bundles of longitudinal tylostyles, a layer of

tangential tylostyles and a cortical layer of small tylostyles.



43

=3

suoE

\/

[T

Figure 7 - Polymastia grimaldi Topsent, 1913. Type-specimen. a/ Longitudinal
section of the main body. b/ Transverse section of an inhalant papilla, i :
inhalant canal, f : collagenous layer, b : bristles.

Spicules.

There are four different kinds of spicules. The principal and the
intermediary are fusiform strongyloxea or fusiform tylostyles.
Principal : 1450-2275/21-26 pm.
Intermediary : 210-676/10.4-21 pm.
Ectosomal tylostyles : 172-286/5.2-7.8 um.
The bristles of the edge are long and thin styles ; the smallest are
2 mm long and their maximum length is greater than 4 mm/10 ym thick.

Distribution.

This species 1is quite characteristic from the boreal region of the
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Atlantic. It is known from 65°21'N to 72°5'N / 10° 42' W - 37°57' E (map 1).
The bathymetric range is from 70 m to 650 m.

Remarks.

There is a large amount of confusions in the literature between P.
mammillaris, P. penicillus (Montagu, 1818) and P. grimaldi. Vosmaer (1885)
described as P. mammillaris an obvious specimen of P. grimaldi. Polymastia
penicillus is normally considered as a synonym of P. mammillaris. Therefore
a part of the sponges described as P. penicillus by Vosmaer (1882), Hansen
(1885), Levinsen (1886), Fristedt (1887) are also P. grimaldi. The differen-
ces between P. grimaldi and P. mammillaris are absolutely clear and no con-
fusion is possible between the two species. I do not agree with Koltun
(1966) who considers "grimaldi” as a subspecies of mammillaris. According to
Koltun (1966) P. mammillaris var. hyperborea Hentschel is also a synonym of
P. grimaldi.

Polymastia grimaldi was described in 1892 as a Trichostemma, and Top-
sent prefered to consider it as a Polymastia in 1927b. The same problem ap-
pears for this species as for P. infrapilosa, although here bristles appear
on the outside edge. Polymastia grimaldi may be considered as a step on the

evolutionary line which starts at Polymastia advancing to Trichostemma.

Polymastia robusta (Bowerbank, 1861)

Bowerbank, 1866, p. 62-64; 1882, p. 31.

External characters.

Polymastia robusta is a very common species of the N-E Atlantic. Its
color in vivo is orange and its shape is spherical. Its mean volume is 40
cm3. One inhalant papilla and one exhalant papilla corresponds to a volume
of 1 cm3. The surface is smooth, without any epibiosis and/or sediments. The
inhalant apertures are very obvious in situ and are scattered on the whole
surface of the sponge, including the papillae. The oscules open at the top

of almost all the papillae.

Skeleton.
Choanosome (fig. 8a) : the choanosomal skeleton consists of bundles of
tylostyles, 350 pm in diameter. These bundles open out when they reach the

surface, which they never pass through. Intermediary tylostyles are scat-
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tered between the bundles.

Ectosome (fig. 8a) : the ectosome is about 700 pm thick and is composed
of two layers: a tangential layer (450 pm) composed of intermediary tylos-
tyles and a ectosomal layer (250 um) of small tylostyles perpendicular to
the surface.

Papillae (fig. 8b) : they are conical and have a length of 2 to 8 mm.
On a perpendicular section of a papilla, there are always several inhalant
canals, varying in number from 3 to 12, which are distributed around the
exhalant canal in the exhalant papilla. The skeleton is composed of bundles
of principal tylostyles which are the axial framework. The number of bundles
varies from 10 to 30 and each bundle contains 5 to 20 spicules. These
bundles are located around the papillae and in the cellular laminae which
separate the different canals. They are linked by a net of intermediary
tylostyles located in a perpendicular plan. At the surface of the papillae,

there is a layer of small tylostyles similar to that of the ectosome.
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Figure 8 - Polymastia robusta (Bowerbank, 1861). Specimen from The
Channel. a/ Longitudinal section of the main body. b/ Transverse section
of an exhalant papilla, i : inhalant canal, e : exhalant canal.

Spicules.

Principal and intermediary tylostyles : in contrast to P. mammillaris,
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it was impossible to separate them into two size classes (Boury-Esnault,
1974). They are distinguishable only by their location in the skeleton
250-700/8-15 pm (mean of 400 pm from 500 spicules measurements).

The ectosomal tylostyles are 90-230 pm in length with a mean 150 pm

(measurements on 500 spicules)

Distribution

Known from the Artic zone of the Atlantic 72°37'N-20°00'E, the species
was collected on the two sides of the Atlantic, east until the Mediterranean
and Adriatic coasts and west until the Canada and Newfoundland coasts (map
1). The bathymetric distribution is from 10 to 1267 m in depth. The cita-
tions of Procter (1933) and Wells et al. (1960) are not P. robusta.

Remarks.

In 1959 Burton reintroduced the name "boletiformis" for P. robusta
without giving any justification. In fact Topsent (1933) indicated in his
revision of the Lamarck's sponge from the Museum of Paris that a specimen of
Lamarck labelled Alcyonium boletiforme is a P. robusta. As the name was not
used since Lamarck and the description of Lamarck inexistant, Topsent pre-
fered to keep the name given by Bowerbank as it is based on a good descrip-
tion; he considered Alcyonium boletiforme Lamarck as a nomen nudum. Between
the description of Lamarck and the reintroduction of "boletiforme" by Burton
there are 144 years without any use of "boletiforme". 1In the literature
there are four citations as P. boletiforme starting with Burton, 1959 versus

38 citations of P. robusta since Bowerbank, 1861.

Polymastia spinula Bowerbank, 1866

Bowerbank, 1866, p. 66-68; 1882, p.32.

This species considered as a synonym of P. mammillaris by Topsent
(1900), seems to be a good species. I have reexamined the type specimen from

Bowerbank and many different features distinguish the two species.

External characters.
Bowerbank (1866, fig. 10) gave the general description of this 1little
sponge characterized externally by the length of the papillae which over-

took 5 cm for a body of about 1 cm2. Their point is sharp. The colour of
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the dry specimen is cream white. The specimen of Topsent (1892) which is in
Monaco Museum has the same traits. It is a small sponge with one very long

papilla sharply ended.

Skeleton.

Choanosome (fig. 9a) : the choanosomal skeleton consists of bundles of
tylostyles of 250 pm in diameter. These bundles end arched just below the
cortical layer of ectosomal tylostyles. Between the bundles few intermediary
spicules are scattered.

Ectosome (fig. 9a) : the ectosome is 250 pym thick. It is composed of
intermediary tangential tylostyles, and a layer of small tylostyles arranged
in palissade.

Papillae (fig. 9b) : only the inhalant papillae were observed. In con-
trast with the other species of the genus, the papilla of P. spinula is very
simple. The axial skeleton is composed by the bundles of tylostyles slightly
protuberant in the single canal of the papilla, a thin layer of tangential
tylostyles and the palissade of ectosomal tylostyles. 1In fact, the wall of
the papilla has the same thickness as the palissade, i.e. about 150 pm.

a

Figure 9 - Polymastia spinula Bowerbank, 1866. Type-specimen. a/ Longitudi-
nal section of the main body. b/ Transverse section of an inhalant papilla,
i : inhalant canal.
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Spicules.
All the spicules of P. spinula are bent or slightly flexuous.

The principal ones are fusiform strongyloxea, bent or slightly fle-
xuous : 724.5-926.8/10.4-15.6 pm.

The intermediary ones are also bent; but they are fusiform tylostyles
with a slightly marked head : 332.8-478.4/5.2-10.4 pm.

The ectosomal ones are tylostyles with a well-marked head; they are

bent once or twice : 124.8-156/5.2 um.

Distribution.
Described from the Shetland by Bowerbank, this species was found again

only by Topsent in the Bay of Biscaye 63 m deep (map 1).

Polymastia uberrima (Schmidt, 1870)

Polymastia uberrima was badly described by Schmidt, 1870. The type
species has not been seen, but only the specimen described as P. uberrima by
Topsent, 1913.

non P. uberrima Thiele, 1903; non P. uberrima Hentschel, 1929.

External characters.
It is a spherical sponge with about 15 papillae at the top in the Top-
sent's specimen. It is fixed on pebbles and fragments of bryozoans. All the

papillae end by an osculum.

Skeleton.

Choanosome (fig. 10a) : the bundles of principal spicules are 200-250
pm in diameter. They reach the basis of the palissade of tylostyles without
passing through. Between these bundles small fascicles of intermediary
spicules are dispersed.

Ectosome (fig. 10a) : it is a very thick cortex of about 2.2 mm. It is
composed of two layers: a layer of tangential tylostyles 1520 pm thick, and
a layer of tufts of small tylostyles which constitute an irregular palissade
of about 760 pm thick.

Papillae (fig. 10b) : the papillae are very wide. There is a central
exhalant canal and the inhalant canals are at the periphery. The structure
from inside to outside is respectively : the central canal, the surface of

which is echinated by intermediary tylostyles; the bundles of spicules which
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are the axial framework of the papilla and which are linked by intermediary
tylostyles; the inhalant canals which open between these bundles; at the

surface, the tufts of small tylostyles similar to those of the cortex.

Figure 10 - Polymastia uberrima (Schmidt, 1870). Specimen of Topsent, 1913.
a/ Longitudinal section in the main body. b/ Transverse section of an inha-
lant papilla, i : inhalant papilla.

Spicules.
Principal straight, slightly fusiform strongyloxea: 1315-1770/17-25 pm.
Intermediary straight tylostyles, with a poorly marked head: 556-754/8-
10 pm.
Ectosomal slightly bent tylostyles : 307-350/5 pm.
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Distribution.

Described from Iceland by Schmidt, the species has always been collec-
ted in cold water. It was found along the coasts of Norway (Topsent, 1913),
and in Greenland (Lundbeck, 1909) (map 1). The bathymetric distribution is
from 90 to 645 m.

Remarks.

Polymastia uberrima is a valid species, but it was confused with Webe-
rella bursa by Hentschel (1929), and Burton (1959) synonymised the two
species. The confusion was heightened when Koltun (1966) separated the
specimens described by the different authors under the name "uberrima", into
two groups. One group with only Schmidt's citation 1is P. uberrima sensu
stricto and the other one with all the others citations is erected as a new
species : P. thielei. But Koltun did not give any argument for this separa-
tion or why he decided that Lundbeck's and Topsent's specimens have to
belong to this new species.

In fact, in his description of P. uberrima, Thiele (1903) mentionned
groups of small tylostyles arranged like trichodragmata between the choano-
somal bundles. The creation of a new species for the sponge of Thiele seems
consistent. But these trichodragmata are not present in the Topsent's speci-
men.

Many of the citations of P. uberrima are very brief without giving any
details on the skeleton, thus it is impossible to decide without a careful
reexamination of the specimens which are related to P. uberrima and which to

P. thielei.

Polymastia corticata Ridley & Dendy, 1886

This species was well described by Ridley & Dendy, 1887 (p.211 pl. XLII
figs 4, 5, 5a, 5b; pl. XLIV fig. 3). It is characterized by its dense and

leathery cortex.

External characters.

The type specimen is a spherical sponge (12 mm in diameter and 25 mm in
height) with inhalant and exhalant papillae. These papillae are approximate-
ly 8 mm high with a diameter of 3 mm. There are about 100 inhalant papillae
and 4 to 5 exhalant papillae on the type-specimen.
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Skeleton.

Choanosome (fig. 1lla) : it is composed of bundles of principal spicules
150-250 pm in diameter. They reach the basis of the cortex. Free interme-
diary tylostyles are scattered between the bundles.

Ectosome (fig. 1la) : the cortex is very thick (1.5 to 2 mm) with two
very distinct layers. The outermost portion consists of a layer of small

tylostyles which are approximately 250 pm thick. A layer measuring about
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Figure 11 - Polymastia corticata Ridley & Dendy, 1886. a/ Longitudinal
section of the main body. b/ Transverse section of an exhalant papilla, e :
exhalant canal, i : inhalant canal.
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1500 pm, of intermediary styles more or less vertically placed is located
immediately below.

Papillae (fig. 1lb) : inside to outside : the exhalant canal; the axial
framework of principal spicules; the inhalant canals; intermediary spicules
more or less radially placed; a thin tangential layer of intermediary spi-

cules and the external layer of small tylostyles.

Spicules.
On a preparation of the type specimen, I have observed three catego-

ries of spicules. The principal and intermediary are fusiform styles with a
slender head, which are distinguishable by the size.

Principal styles : 1634-2106/17-34 pm; intermediary styles : 674-
893/10.4-15.6 pm. Ectosomal tylostyles : 166-255/5.2-10.4 pm.

Distribution.
Found by Ridley & Dendy off the coast of Brazil (Bahia), it was collec-
ted a second time by Topsent (1904) east of Sdo Miguel (Azores) (map 1). The

bathymetric range is from 200 to 1385 m.

Remarks.

The sponges collected by Topsent (1892) are not P. corticata.

Polymastia polytylota Vacelet, 1969

Vacelet, 1969 p.172, fig.7. This very small species is a one-papilla Po-

lymastia. Described by Vacelet (1969) from Corsica it is well characterized.

External characters.

The sponge is fixed on shells or fragments by the whole base. This base
is a somewhat disc-shaped cushion of 5-8 mm in <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>