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Abstract

A new record of lithistid demosponges is reported from a western Sardinian karstic cave. The new specimen
matches the trait of the genus Neophrissospongia (Corallistidae) for an ectosomal skeleton of radial dichotri-
aenes, a choanosomal skeleton as a network of dicranoclone desmas, and streptaster/amphiaster microscleres
with short spiny rays bearing blunt tips. The cave-dwelling N. 7ana nov. sp. diverges from the other species
of the genus in diagnostic characters such as the large irregular plate-like growth form, the topographic
distribution of inhalant and exhalant apertures, and a smaller size of all spicular types. Moreover it displays
an additional rare second type of dichotriaenes with smooth cladomes, shared with other genera of Coral-
listidae but never reported before for the genus Neophrissospongia. In addition V. nana nov. sp. bears style-
like sub-ectosomal spicules shared with N. microstylifer from deep water of New Caledonia. As for the latter
trait, a present in-depth analysis of V. nolitangere from the Atlantic Ocean contrasts with previous historical
records reporting monaxial spicules as oxeas/anisoxeas. The diagnosis of the genus Neophrissospongia is there-
fore emended for the growth form and for the micro-traits of dichotriaenes and monaxial sub-ectosomal
spicules. Morphological data indicate that the new species is allied to N. nolitangere and N. microstylifer from
Eastern Atlantic and New Caledonian deep water, respectively, and its record confirms the highly disjunct
geographic range of the genus Neophrissospongia in the Lusitanian-Macaronesian-Mediterranean area and
the western Pacific Ocean supporting the relic condition of the genus in the Mediterranean Sea. This dis-
covery stresses the key status of Mediterranean palacoendemics as possible remnants of an ancient Tethyan
fauna and focuses the need to plan conservation measures for these rare cave-dwelling sponges.

Copyright Renata Manconi, Annalisa Serusi. This is an open access article distributed under the terms of the Creative Commons Attribution
License, which permits unrestricted use, distribution, and reproduction in any medium, provided the original author and source are credited.


http://dx.doi.org/10.3897/zookeys.4.39
http://dx.doi.org/10.3897/zookeys.4.39
www.pensoftonline.net/zookeys
http://zoobank.org/?lsid=urn:lsid:zoobank.org:author:ED7D6AA5-D345-4B06-8376-48F858B7D9E3
http://zoobank.org/?lsid=urn:lsid:zoobank.org:pub:93A5F62F-9A24-4F64-9BFB-C6347AAB45B1
mailto:r.manconi@uniss.it
http://zoobank.org/?lsid=urn:lsid:zoobank.org:author:9EDC3BB4-6C48-4098-BAA5-53619A7A43E8
http://creativecommons.org/licenses/by/3.0/

72 Renata Manconi & Annalisa Serusi | ZooKeys 4: 71-87 (2008)

Keywords
Biodiversity, Mediterranean palacoendemics, new morpho-traits, cryptic habitat, relic disjunct distribu-

tion, conservation

Introduction

Among Demospongiae the archaic polyphyletic group of Lithistid (sensu Pisera
and Lévi 2002) is present in Europe and North Africa with a highly diversified
Jurassic and Cretaceous fossil palacofauna but apparently very few living repre-
sentatives have been recorded in the Mediterranean Sea and this recent fauna is
poorly-known. Nine species belonging to 9 genera of 6 families have been until now
recorded in the Mediterranean Sea (Appendix 1) (Topsent 1892a, 1893, 1925; Va-
celet 1960, 1969; Pouliquen 1969, 1972; Pulitzer-Finali 1970, 1972 1983; Pansini
1992, 1995; Boury-Esnault et al. 1994; Magnino et al. 1999; Pansini and Longo,
2003; Perez et al. 2004; Longo et al. 2005; Manconi et al. 2006; Zibrowius and
Taviani 2005). The taxonomic richness appears to be notably higher in the tropics
(Lévi 1991; Pisera and Lévi 2002; Schlacher-Hoenlinger et al. 2005) whereas the
low values in the Mediterranean may be explained by the occurrence of extinction
phenomena due to harsh environmental/climatic changes during the history of this
basin (e.g. cooling phases in Plio-Pleistocene time, see Wiedenmayr 1994:107). All
Mediterranean records refer to genera characterised by a highly disjunct distribu-
tion with a spot-like pattern in tropical/subtropical latitudinal ranges of the Atlan-
tic, Indian and western Pacific oceans. These taxonomic and biogeographic patterns
suggest the condition of lithistids as remnants of an ancient Tethyan fauna (Reid
1967; Perez et al. 2004; Manconi et al. 2006; Pisera and Vacelet 2006).

We report here the discovery of the genus Neophrissospongia Pisera & Lévi, 2002
from a shallow water cave in the western Mediterranean with description of a new spe-
cies based on a comparative analysis of morphological diagnostic traits versus the other
species of the genus.

Materials and methods

A large specimen was discovered, photographed i sizu and collected in part from a shal-
low water cave of NW-Sardinia by SCUBA diving. The sponge was dissected under a
stereomicroscope to observe macro-traits and to obtain representative fragments of the
skeleton to be processed by boiling in nitric acid to prepare slides for light microscopy
(LM) and stubs for scanning electron microscopy (SEM, ZEISS DSM 962) follow-
ing standard methods. Growth form, architecture of the ectosomal and choanosomal
skeleton, spicular morphology and micrometries, and the topographic localization of
spicular types have been considered as diagnostic characters. The number of measured
spicules (n) is reported for each spicular type. As for dichotriaenes measurements of
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the cladome refer to the total diameter of a virtual circle made by the end points of
the clades. Measurements of protoclades and deuteroclades refer to the length of the
cladome branches from origin on the shaft to the first dichotomy (protoclade) and
from that point to the end of the branch (deuteroclade).

Institutional Acronyms cited in the text:

MSNG Museo civico di Storia Naturale ‘G. Doria’, Genova, Italy

MNHN Muséum national d’'Histoire Naturelle, Paris, France

MOM Musée Océanographique de Monaco, Monaco.

Systematic accounts

Class Demospongiae Sollas, 1885
Family Corallistidae Sollas, 1888

Genus Neophrissospongia Pisera & Lévi, 2002

Definition (emended from Pisera and Lévi, 2002)

Cup-shaped, ear-shaped, plate-shaped growth form. Ectosomal skeleton with radi-
ally arranged dichotriaenes with tubercled to less frequent smooth cladomes and from
smooth to tubercled/spiny rhabdomes. Sub-ectosomal spicules as asterose microscleres
(streptaster/amphiaster) and relatively large style-like monaxons. Choanosomal skel-
eton as a relatively loose network of dicranoclone desmas.

Neophrissospongia nana Manconi & Serusi, nov. sp.
urn:lsid:zoobank.org:act:63EE3CCC-0D80-4A9D-85FD-23B41D21F4EF
(Figs 1-4; Table 1; Appendix 1)

Typelocality: Grotta delle Terrazze n. 2740 Catasto Speleologico Regionale (40°34’16”N
08°13’43”E), Punta Giglio Promontory, Alghero, NW Sardinia, 10.iv.2004, R. Bar-
bieri coll. by SCUBA diving.

Type material. Holotype MSNG 54599, fragment of a living specimen. Schizo-
types (TER 2) on SEM stubs and slides are deposited at present in the collection of
R. Manconi.

Material studied: Corallistes nolitangere Schmide, 1870, p. 23, MNHN DT 781,
Fayal, Campagne Prince Albert de Monaco Azores I, leg. E. Topsent, 1 slide; MOM
2144-0-04-0191, large specimen, collection E. Topsent, presumably Azores; AZR 71,
collection G. Pulitzer-Finali, 4 slides, unknown locality of Azores.

Description. Known from a single specimen. Growth form as a large thick en-
crusting plate (10-12 x 5-7 c¢cm) with a wide base adhering to the substrate and
rounded margins. The sampled portion (holotype, 5 x 3.5 cm in width, ca. 1.2 cm
in thickness) is one third of the entire living specimen. Colour white ice both in vivo


http://zoobank.org/?lsid=urn:lsid:zoobank.org:act:63EE3CCC-0D80-4A9D-85FD-23B41D21F4EF

74 Renata Manconi & Annalisa Serusi | ZooKeys 4: 71-87 (2008)

Fig. |. Habitus of the cave-dwelling Mediterranean Neophrissospongia nana nov. sp. from north-west-
ern Sardinia. A. [ situ plate-like growth form in the type locality Grotta delle Terrazze (photo by R.
Barbieri), B. Holotype MSNG 54599 (top view) (photo by G. Delitala).
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Fig. 2. Neophrissospongia nana nov. sp., holotype MSNG 54599, photomicrographs of the skeletal ar-
chitecture and spicular complement. A-C. Subectosomal skeletal network of dicranoclone desmas. D.
Dichotriaene (top) and simple triacne (bottom, arrows) radially arranged in the ectosome with tubercled
cladomes. E. Articulation among desmas with scattered styles/sub-tylostyles in the sub-ectosome. E. Detail
showing the arrangement of silica in dicranoclone desmas (cross section) and styles/sub-tylostyles (ar-
rows). G-I. Streptaster/amphiaster microscleres with spines/tubercles.
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and in spirit, except for a brown degenerated portion at the margin. Consistency
stony, harder toward the basal portion. Surface even without asperities, aconulose.
Ectosome with irregular sub-dermal canals. Inhalant apertures (0.2-1.2 mm in di-
ameter) grouped in slight concavities along the sponge margins. Exhalant areas scat-
tered on the top surface with grouped oscules (0.5-1 mm in diameter) each with a
well-developed vertical atrial canal. Ectosomal skeleton armed by a layer of radially
arranged dichotriaenes megascleres of two types. Dichotriaenes with cladomes (145-
270 pm in diameter) bearing few tubercles (10-20 pm in height) rarely subdivided
at the upper surface of protoclades (20-50 x 10-20 pm, usually 20-30 pm in length)
and deuteroclades (50-100 x 10-20 pum, usually 50-70 pm in length). Deuteroclades
sometime with branched tips. Rare dichotriaenes with entirely smooth cladomes
(93-172 pm in diameter) and scarcely developed clades also present with no dif-
ferential localization. Rhabdomes with blunt to acute tips (290-540 pm in length)
usually smooth, sometimes bearing a few large acute spines or tubercles (up to 30 pm
in length) along the axis. Extremely rare triaenes with a few tubercles on the clades
also present. Other ectosomal spicules of two types, namely asterose and monaxial.
Microscleres as streptaster/amphiaster with short spiny rays (5-15 pm in length) in a
variable number (3-7) with blunt tips. Notably thin styles/sub-tylostyles (59-86 pm,
< 3 pm in thickness) scattered and tangentially embedded in subectosomal mem-
branes in both the inhalant and exhalant areas.

Architecture of the choanosomal skeleton as a loose network of slender dicrano-
clone desmas, strongly articulated along the canals of the aquiferous system. Desmas
(280-360 pm) with rounded tubercles (5-35 pm in height, usually 10-15 pm) bearing
smooth heads. Slender small young desmas with a smooth surface also present.

Diagnosis. V. nana nov. sp. is characterised by growth form as a large thick plate
with inhalant apertures in concavities along the sponge margins and few conspicuous
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Fig. 3. Neophrissospongia nana nov. sp., holotype MSNG 54599, spicular complement. A. Dichotriaene.
B. Cladome of a tubercled dichotriaene (top view). C. Streptaster/amphiaster microscleres with tubercles.
D. Cladome of a smooth dichotriaene (top view). E. Dicranoclone desma. F. Styles/sub-tylostyles.



76 Renata Manconi & Annalisa Serusi | ZooKeys 4: 71-87 (2008)

W

S
y
%

/-‘—\-
Gl
J;‘
el i

\
F
v

e
%]

Fig. 4. Geographic range of the genus Neophrissospongia with occurrences of the known species V. noli-
tangere in the Atlantic and N. microstylifer in the Pacific Ocean. The type locality of N. nana nov. sp. from
Sardinia is indicated by a star.

exhalant apertures grouped at the top. The spicular complement is characterised by a
smaller size of spicules when compared to the other species of the genus. Ectosomal
skeleton with tubercled to smooth dichotriaenes (rarely triaenes) radially arranged with
no differential topographic distribution. Sub-ectosomal membranes bear styles/sub-
tylostyles tangentially embedded and spiny streptaster/amphiaster microscleres.

Etymology. The specific epithet refers to the small size of the skeletal spicules.

Distribution. Known until now exclusively from the western Sardinian cave Grot-
ta delle Terrazze (type locality).

Habitat. Shallow water (6 m) on the rocky wall in the innermost part of a dark
horizontal tunnel (80 m in length) of a submerged cave (160 m along an N-§ axis,
main entrance at 17 m of depth, 40 m in length, 7 m in width). Another tunnel at the
left of the entrance harbours a small population of Petrobiona massiliana Vacelet & Lévi
(Manconi et al. in press). The absence of sand deposits and the presence of abundant
large boulders suggest the cave is subjected to a notably high water movement (south-
western winds). In April water temperature was 14 °C. Few serpulids and foraminifer-
ans were found associated with the sponge on an almost bared rocky surface.

Discussion

The genus Neophrissospongia was recently erected with Neophrissospongia nolitan-
gere (Schmidt, 1870) as type species by Pisera and Lévi (2002) for the species of
Corallistidae, characterised by tubercled dichotriaenes, previously ascribed to the
genus Corallistes Schmidt, 1870. Only two species, N. nolitangere (off Portugal,
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Tab. I. Distribution, bathymetric range and spicule measurements (length x width) of the species belong-
ing to the genus Neophrissospongia.

Di - Dicho-
Species :1::::0 Dichotriaene tril:e:e Monaxial Streptaster/
Distribution tubercled/spiny spicule Amphiaster
Deth desma m smooth m
ep pm W pm pm |2
N.Izwr/zmnfere 350-500* 230-310* clad ot oxea not meas 10-13x
ortuga - ot rec
450-1200*rh * _10*
Schmide 1870 50-1200*rhabd not rec 8-10
Azores, Fayal 45-50 prot 20-100
Topsent 1892b 1904 | 35 thick 90-100 deut not rec 10-13
X
365 m 450-1200 thabd o
151-280 clad n=36 style/sub-tylostyle
Azores, Fayal 35-50x18-20 prot . slightly bent/sinu-
n
MNHN DT 781 | not meas | 50-100x18-20 deut © ous not meas
meas
present paper 366-1030 x28 rhabd 51-87x<3
n=15 n=50
Azores, AZR 71 47-58 prot n=20 47-120
Pulitzer not publ. . 70-116 deut n=20 prot style-like 9-14
present paper HOTICE | 478.1200x23-35 rthabd | 47-151 | 52-96 x < 3 n=30 n=15
depth unknown n=16 deut
Sao Tiago
Cape Verde Isl. 35 thick 550 rhabd not rec not meas not rec
Lendenfeld 1903
. microstyli
N. microsty g?r 250-350 clad strongyle
New Caledonia
, , 250-300 30-40 prot 25-45x3
22°48’S,167°09°E not rec. not rec.
L. L. clone 100 deut subtylostyle
bevi SLavi 1983 350-600x30-45 rhabd 110-170x2
355-360 m T e
N. nana nov. sp. 145-270 clad n=30
W-Sardinia 280-360 20-50x10-20 prot 93-172 | 59-86 x < 3 n=30 5-15
Terrazze Cave n=30 50-100x10-20 deut clad subtylostyle n=30
6m 290-540 rhabd n=30

* Holotype, Pisera & Levi (2002); not meas = not measured; not rec = not recorded; clad = cladome in
diameter; prot = protoclade; deut = deuteroclade; rhabd = rhabdome; thick = thickness; n = number of

measured spicules.
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Azores and Cape Verde Islands) and N. microstylifer (New Caledonia) (Schmidt
1870; Carter 1873; Sollas 1888; Lendenfeld 1903; Topsent 1892b, 1904; Desquei-
roux and Stone 1992; Lévi and Lévi 1983) have been until now recorded. The
most strictly allied taxon of these living forms seems to be the Late Cretaceous
fossil genus Phrissospongia Moret, 1926 of the family Phrissospongiidae Lagneau-
Hérenger, 1962 now junior synonym of Corallistidae (Lévi 1991; Pisera and Lévi
2002; Pisera 2002) characterised by dichotriaenes with deuteroclades vertically ori-
ented (Wiedenmayr 1994: 91).

N. nana nov. sp. matches the diagnostic traits reported for the genus Neophris-
sospongia sharing an ectosomal skeleton of radial dichotriaenes and a choanosomal
skeleton as a network of slender dicranoclone desmas. This new species diverges from
the other species belonging to the genus in the growth form, smaller spicular size, orna-
mentations of dichotriaenes (i.e. tubercled cladomes with rarely spined rhabdomes vs.
entirely smooth) and two types of sub-ectosomal spicules, namely asterose and monax-
ial. In addition desmas of V. nana nov. sp. bear scattered small tubercles with smooth
apices as in V. microstylifer whereas their surface is microtubercled in N. nolitangere
(Schmidt 1870; Topsent 1904; Pisera and Lévi 2002).

The ectosomal dichotriaenes of V. nana nov. sp. belong to two types, namely with
tubercled cladomes to entirely smooth cladomes differing from the typical ones of V.
nolitangere reported exclusively as tubercled (Schmidt 1870; Topsent 1904; Pisera and
Lévi 2002). It may be however that smooth dichotriaenes (Table 1; Figs 2, 3) notably
smaller when compared to the tubercled ones, we found also in the Topsent material
of N. nolitangere, represent young forms.

At the same time, the topographic distribution of streptaster/amphiaster micro-
scleres in the subectosomal skeleton, together with their morphology characterised by
short spiny rays bearing blunt tips is shared with N. microstylifer and N. nolitangere.
As for monaxial ectosomal spicules N. nana nov. sp. displays styles/sub-tylostyles
never recorded before in V. nolitangere while they are typical of N. microstylifer. Al-
though monaxial spicules has been reported as oxeas/anisoxeas by Carter (1873), Sol-
las (1888), Lendenfeld (1903) and Topsent (1892, 1904), Pisera and Lévi (2002) did
not find this spicular type in the Schmidt’s type material of V. nolitangere. During the
present investigation styles/sub-tylostyles straight to slightly sinuous were also found
in the Topsent specimen of N. nolitangere we recently rediscovered (MOM) and in
the Topsent slide of N. nolitangere (MNHN) from Fayal although they have not been
found by Pisera and Lévi (2002) probably because they are present exclusively along
margins of the slide (MNHN) and are grouped in small fragments of thin membranes
like those discovered in N. nana nov. sp. in sub-ectosomal membranes. Moreover
abundant style-like monaxons have been found also in the material identified by Pu-
liczer (? V. nolitangere, unpubl.) from Azores.

The growth form displayed by V. nana nov. sp., as a large thick plate with a pe-
culiar distribution of inhalant areas in concavities, diverges from the shallow cup/ear
shape previously recorded for V. nolitangere, and the massive or clavate shape typical
of N. microstylifer. The new species resembles, however the topographic localization of
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inhalant and exhalant apertures of the latter species. Spicules of V. nana nov. sp. do
not match the measurements of the genus and the size range of dichotriaenes, desmas,
and streptaster/amphiaster microscleres appears to be notably smaller when compared
with V. nolitangere reported by Topsent (1892b, 1904) and Pisera and Lévi (2002)
together with present measurements. Some spicule measurements match better those
of N. microstylifer (Lévi and Lévi 1983).

The co-occurrence of two, until now apparently neglected, spicular morpho-
traits such as style-like and two types of dichotriaenes also in the Topsent and Pu-
litzer-Finali material of N. nolitangere from Azores supports the need of new sam-
plings and a revision of the genus. The Neophrissopongia material (as Corallistes) in
the Schmidt collection (Desqueiroux-Faindez and Stone 1992) from Strasbourg and
Graz is not considered with confidence by Desqueiroux-Fatundez (in /izt.) and also
Pisera and Lévi (2002) are dubious on the type material. At the same time the style-
like sub-ectosomal spicules strengthen the phylogenetic relationships between the
Atlanto-Mediterranean and Pacific lineages of the genus whereas the smooth morph
of dichotriaenes, although rare, may support the relationships among the lineages of
the family Corallistidae.

In contrast with the deep bathymetric range of the genus in the Eastern Atlantic
and Western Pacific (355-365 m of depth) the discovery of V. nana nov. sp. in the
innermost dark zone of shallow water cave (6 m of depth) of NW-Sardinia suggests
its presence may be relictual. This condition seems to be confirmed by the presence
of Neophrissopongia spp. also in a few other karstic caves of the Marseille coast and
northern Adriatic Sea (Pisera and Vacelet 2006). The presence of V. nana nov. sp. in
the Mediterranean area fills in part a distributional gap towards the weastern Pacific
oceanic region and supports their relic condition suggested by the present day highly
disjunct geographic range of the genus Neophrissopongia in the Lusitanian-Macaron-
esian area (V. nolitangere) and in the western Pacific Ocean (. microstylifer) (Fig. 4).
This geographic pattern confirms the existence of a biogeographic track (sezsu Croizat
1958) shared with other taxa (e.g. other lithistids). Mediterranean species of the genus
Neophrissopongia may be representative of a survived stock allied to a highly diverse
fossil assemblage mainly dated to Late Jurassic and Late Cretaceous of western-central
Europe and North Africa (Reid 1967; Rigby 1983, 1991; Wiedenmayer 1994; Pisera
1999; Finks et al. 2004). Although at present is not possible to clearly discriminate
between the hypothetical survival of their ancestors during the harsh climatic/en-
vironmental fluctuations of the Mediterranean basin versus an immigration process
from the Atlantic, this discovery stresses the key status of Mediterranean palacoen-
demics as remnants of an ancient Tethyan marine fauna together the need to point
out on biodiversity conservation.

The knowledge on the marine palacoendemic fauna represents a main factor to
understand the dynamics and evolution of the Mediterranean basin from the histori-
cal biogeography point of view. Investigations focused on this general topic need to
be supported by data on taxa characterised by low dispersal power and peculiar geo-
graphic patterns. In this field, sponges, in particular, could be useful targets. Sponges
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display a life cycle strategy with a meroplanktonic larval stage characterised by a scarce
swimming potential that presumably allows only a short planktonic phase with hard
constraints on the long distance dispersal.

Key to the species of Neophrissospongia

1 Growth form cup- to ear-shaped with small inhalant and large exhalant aper-
tures on opposite sides of the lamella bearing an ectosomal skeleton of dicho-
triaenes, styles/sub-tylostyles and aster-like microscleres........... N. nolitangere

- Growth form clavate to plate-like with inhalant and exhalant areas in differ-
ent regions of the same sponge surface..........cccvvvveueiininneeciciinneeenn, 2

2 Growth form clavate, ectosomal skeleton of dichotriaenes and styles/sub-
EYLOSTYIES 1ot N. microstylifer

- Growth form plate-like, ectosomal skeleton of dichotriaenes, styles/sub-tylo-
styles and aster-like microscleres.........cooeeniiininccinccnincans N. nana nov. sp.
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Appendix . Annotated checklist of lithistid sponges in the Mediterranean Sea.
Family Scleritodermidae Sollas, 1888

Genus Aciculites Schmidt, 1879
Distribution: Barbados, Cuba, Mediterranean, Madagascar, Kenya, Sri Lanka,
New Caledonia, New Zealand, Philippines (Pisera and Lévi 2002; Manconi et
al. 20006).

Aciculites mediterranea Manconi, Serusi & Pisera, 2006
Sardinia Sea, Grottadei Laghi, 40°34'N81°4’E, dark cave, 7.5 m of depth, VIII.2000,
R. Barbieri leg., SCUBA diving, formalin/alcohol (Manconi et al. 2000)
Distribution. Only known from the type locality aW-Mediterranean cave.

Genus Microscleroderma Kirkpatrick, 1903
Distribution: Off KwaZulu-Natal, south Arabia, Sri Lanka, Philippines, New Cal-
edonia, Caribbean, Mediterranean (Pisera and Lévi 2002; Perez et al. 2004).

Microscleroderma lamina Perez, Vacelet, Bitar & Zibrowius, 2004
MNHN D JV 76-77-78, Levant basin, N-Lebanon, Chak El Hatab, lithistid dark
cave, 34°17°63N 35°40°27E, 2 m of depth, 21.ix.2002, G. Bitar and H. Zibrowius
leg., SCUBA diving, dry/formalin/alcohol (Perez et al. 2004)
Distribution: Only known from the type locality an E-Mediterranean cave.

Family Corallistidae Sollas, 1888

Genus Corallistes Schmidt, 1870
Distribution: Florida, Caribbean, Mexican Gulf, Brazil, southern africa (KwaZulu-
Natal coast), New Caledonia, Papua New Guinea (Pisera and Lévi 2002).

Corallistes masoni (Bowerbank, 1869)
Lion Gulf, Marseille coast, Figuier dark cave, 43°20°N 5°25’E, 12 m of depth,
SCUBA diving (Pouliquen 1972)
Lion Gulf, Marseille coast, Morgiou, dark cave, 30 m of depth, SCUBA diving
(Pouliquen 1972)
NE-Ligurian Sea, S. Lucia Bank, 43°34’N 09°28’E, seamount, muddy bottom,
550-640 m of depth, trawling (Magnino et al. 1999);
Central Tyrrhenian Sea, white corals bank, 400-600 m of depth, trawling (Magni-
no et al. 1999)
Distribution: W-Mediterranean, Cape Verde Islands, Madeira.
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Genus Neophrissospongia Pisera & Lévi, 2002
Distribution. Eastern Atlantic Ocean, Mediterranean Sea and western Pacific Ocean
(Pisera and Lévi 2002; present paper).

Neophrissospongia nana Manconi & Serusi, nov. sp.
Sardinia Sea, NW Sardinia, Punta Giglio Promontory, Grotta delle Terrazze n.
2740 Catasto Speleologico Regionale, 40°34’16”N 08°13°43”E, R. Barbieri leg.,
10.IV.2004, SCUBA diving, (present paper).
Distribution: Only known from the type locality, a cave in W-Mediterranean.

Family Theonellidae Lendenfeld, 1903

Genus Discodermia Du Bocage, 1870
Distribution: Atlantic Ocean, Mediterranean Sea (Pisera and Lévi 2002).

Discodermia polydiscus (Bowerbank, 1869)
Lion Gulf, Marseille coast, Figuier dark cave, 43°20°N 5°25’E, 12 m of depth,
SCUBA diving (Pouliquen 1972)
Lion Gulf, Marseille coast, Trémies dark cave, 43°20’N 5°30’E, shallow water,
SCUBA diving (Pouliquen 1972)
Lion Gulf, Marseille coast, Castelviel dark cave, SCUBA diving (Pouliquen 1972)
Lion Gulf, Marseille coast, Morgiou dark cave, 43°12’N 5°26’E, 30 m of depth,
SCUBA diving (Pouliquen 1972)
Aegean Sea, 36°26’N 25°21’E, muddy bottom and white corals bank, 210 m of
depth, by dredge, 20.V.1964 (Vacelet 1969)
Aegean Sea, Canal of Cerigotto,between Crete and Peloponneso, 35°45’N
23°25’E, 360 m of depth, by dredge, muddy bottom and white coral bank, alco-
hol (Vacelet 1969)
Aegean Sea, Athene Bay, 37°58'N 23°43’E, 60 m of depth (in Pouliquen 1972 p. 751)
Distribution: Caribbean, Atlantic Ocean and Mediterranean Sea, Caribbean, At-
lantic Ocean.

Family Siphonidiidae Lendenfeld, 1903

Genus Siphonidium Schmidt, 1879
Distribution: Florida, Caribbean, Azores, Western Africa, Mediterranean, Indone-
sia, New Caledonia (Pisera and Lévi 2002).

Siphonidium ramosum (Schmidt, 1870)
Lion Gulf, Canyon of Cassidaigne, Marseille, 43°13°’N 5°4’E, on fossil oysters,
deep water, by dredge, 20.IX.1966, alcohol (Vacelet 1969)
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Northern Tyrrhenian Sea, E-Corsica, epibathyal muddy bottoms, 565-610 m of
depth trawling (Vacelet 1960, 1969);

Central Tyrrhenian Sea, Bay of Naples, Posillipo, 40°49’N 14°13’E, 20 m of depth,
associated with Phakellia robusta (Vosmer 1935; Topsent 1925; Vacelet 1969);
Ionian Sea, Apulia, off Cape S. Maria di Leuca, st. 4-6-8-9, 39°31°/39°37°’N
18°23’/18°39’E, 14-16.11.2001, 640-681 m of depth, by “ingegno”, formalin
(Longo et al. 2005)

Strait of Sicily, Cruise CS96, RV Uran, on deep corals, 250-1000 m of depth (Zi-
browius and Taviani 2005)

Distribution: Atlantic Ocean, Mediterranean Sea, Indonesia.

Genus Gastrophanella Schmidt, 1879

Distribution: West Indies, Belize, Pacific coast of Mexico, Brazil, Mediterranean, South
Africa (Muricy and Minervino 2000; Pisera and Lévi 2002; Perez et al. 2004).

Gastrophanella phoeniciensis Perez, Vacelet, Bitar & Zibrowius, 2004

MNHN D JV 73-74-75, Levant basin, N-Lebanon, Chak El Hatab, Lithistid
cave, 34°17°63N 35°40°27E, 21.1X.2002, G. Bitar and H. Zibrowius leg., 2 m of
depth, SCUBA diving, formalin/alcohol (Perez et al. 2004)

Distribution: Only known from the type locality an E-Mediterranean cave.

Family Azoricidae Sollas, 1888

Genus Leiodermatium Schmidt, 1870

Distribution: Atlantic, Mediterranean Sea, Pacific Ocean, (Pisera and Lévi 2002).

Leiodermatium lynceus Schmidt, 1870

Central Tyrrhenian Sea, muddy bottom and white coral bank, 700 m of depth,
trawling (Magnino et al. 1999)

Aegean Sea (Vamvakas 1971)

Ionian Sea, Apulia, off Cape S. Maria di Leuca, st. 15, 39°36’/39°37°'N 18°23’E,
16.11.2001, 430-469 m of depth, by “ingegno”, formalin (Longo et al. 2005)
Distribution: Mediterranean Sea, Atlantic and Pacific Ocean.

Family Desmanthidae Topsent, 1893

Genus Desmanthus Topsent, 1894

Distribution: Caribbean, southern Atlantic, Mediterranean, Madagascar, Indi-
an Ocean, Pacific coast of Panama, Philippines, Papua New Guinea (Pisera and
Lévi 2002).
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Desmanthus incrustans (Topsent 1889)
Lion Gulf, Banyuls, 42°28’N 3°7’E (Topsent 1893);
Lion Gulf, Cap I'Abeille, 42°28'N 3°8’60”E, 30-40 m of depth (in Pouliquen
1972 p. 751)
Lion Gulf, Marseille coast, Trémies dark cave, 43°20°’N 5°30’E, SCUBA diving
(Pouliquen 1969, 1972)
Ligurian Sea, Portofino, Aurora, 44°18’N 9°12’E, 13 m of depthrocky bottom,
X1.1976, SCUBA diving (Pulitzer-Finali 1983)
Ligurian Sea, Bogliasco, 44°22°N 9°4’E, 10-15 m, coralligenous on vertical cliffs,
SCUBA diving (Pansini and Pronzato 1973)
Central Tyrrhenian Sea, Ischia, Monte Vico, 40°43’N 13°54’E, semi-dark cave,
3-4 m of depth, SCUBA diving, 7.VIII.1968 (Pulitzer-Finali 1972)
Ionian Sea, Leuca, 39°47’N 18°20’E, 2-3 m of depth, shallow water cave, SCUBA
diving, 9.VIL.1967 (Pulitzer-Finali 1983)
Distribution: Western and Central Mediterranean Sea, Caribbean, Indian
Ocean, Philippines, Papua New Guinea (van Soest and Hajdu, 2000; Pisera and
Lévi 2002).

Genus Sulcastrella Schmidt, 1879
Distribution: Florida, Barbados and Western Mediterranean Sea (Pisera and
Lévi 2002).

Sulcastrella tenens (Vacelet, 1969)
Lion Gulf, eastern Canyon of Cassidaigne, 43°13’N 5°4’E, 235 m of depth, by
dredge, encrusting on rock, dry (Vacelet 1969)
Corsica Sea, W-Corsica, 210-240 m of depth, 1965, by dredge, on madreporar-
ians, alcohol (Vacelet 1969)
Distribution: Only known from the Western Mediterranean Sea.



