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Abstract

Fourty-two ascidian species were found during sampling carried out in the Aegean Sea. Twenty-four of these
species are new records for the fauna of the Aegean, which numbers at present 67 species. A check list of the
ascidian species known to date from the Eastern Mediterranean is given, including 21 new records added by the
present study. From a zoogeographical point of view, the ascidian fauna of the Eastern Mediterranean showed
that from the 7 species characterized as Lessepsian migrants only two are true ones; 14 species are cosmopoli-
tan, 36 are Mediterranean endemics and 36 are Atlanto-Mediterranean.
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Résumé
Faune des Ascidies de la mer Egée.
Liste récapitulative des espéces de Méditerranée Orientale et de mer Noire

Quarante-deux espéces d’ascidies ont été observées lors d’échantillonnages en mer Egée. Vingt-quatre de ces
especes sont nouvelles pour la faune de la mer Egée, qui en recense maintenant 67. Une liste récapitulative des
espéces d'ascidies connues  ce jour pour la Méditerranée Orientale est établie. Elle inclut 21 nouvelles citations,
apportées par cette étude. Les considérations zoogéographiques sur la faune d'ascidies de Méditerranée
Orientale montrent que des 7 espéces notées comme des migrateurs lessepsiens, seulement 2 le sont réellement ;
14 especes sont cosmopolites; 36 sont endémiques de la Méditerranée et 36 sont Atlanto-méditerranéennes,

Mots-clés : Tuniciers, Ascidies, Répartition, mer Egée, Méditerranée Orientale, mer Noire.

INTRODUCTION
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The study of the ascidian fauna of the Mediterranean was
started at the end of the 19th century. The sole list of the Me-
diterranean ascidian fauna was compiled by PERES (1958a) al-
though many problems were left open concerning the validity
of some species, or the geographical distribution of others.
Since 1960, reviews of certain taxa such as Pyuridae (Mon-
Nnior  C.,  1965; Monnior  FE, 1965), Molgulidae

(Monnior E, 1965; Monnior C., 1969a) and Didemnidae
(LAFARGUE, 1974a, 1976, 1977; LAFARGUE & WaHL 1987),
have changed this number, either due to synonymies or to the
description of new species. However, there still exist several
problematic taxa. According to FRED) & LAUBIER (1985) of
the 200 recorded species, probably no more than 160 corres-
pond to true or valid taxa. A review of the relevant literature
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FiG. 1.— Map of the northern Aegean Sea showing the sampling FiG. 1.— Carte du nord de la mer Egée. avec les stations d’échan-
stations, tillonnage.

shows that the number of ascidian species now known from
the Mediterranean, is about 190, including certain doubtful
species.

The ascidian fauna of the Western Mediterranean, and
to a lesser extent that of the Central Mediterranean and the
Adriatic, has been studied fairly well, and a rich literature
exists on it. Conversely, existing information on the ascidian
fauna of the Levantine Basin, the Aegean Sea and the Black
Sea is very restricted, resulting in a much lower species num-

ber compared with that of the remaining Mediterranean and
especially with that of the western basin. The review of the
literature shows that the publications concerning the
ascidian fauna of the Levantine Basin do not exceed ten,
recording the presence of 45 species in this area; those con-
cerning the ascidian fauna of the Black Sea are about six,
and those on the ascidians of the Aegean (Sea of Marmara
included) are eleven recording the presence of 43 species.
Among these eleven papers, only four are concerned ex-
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clusively with ascidians; while the rest are either general
faunistic or ecological papers. From the species reported
from the Levantine Basin and the Aegean, 21 (about 50 %)
were common among to both areas. So, the total number of
species known from the Eastern Mediterranean has reached
65. Only 10 species are known from the Black Sea.

This paper intends i) to provide new information on the
ascidian fauna of the Aegean Sea: ii) to present the [irst
check list of the ascidians of the Eastern Mediterranean and
the Black Sea and iii} to discuss the status and compare the
Aegean ascidian fauna with that of neighbouring areas.

MATERIAL AND METHODS

The examined specimens were collected from 65
stations in the northern Aegean Sea (Fig. /). Information for
some of the sampling stations is given in the presentation of
the species found.

Sampling was made by fishing nets, by free or scuba di-
ving and by various types of trawls, dredges and grabs, at
depths down to approximately 200 m (continental shelf) since
1970. All specimens have been deposited in the Museum of
the Department of Zoology, University of Thessaloniki.

The treatment of the specimens before and after identi-
fication was similar 1o that proposed by MoONNIOT & MON-

NIOT (1972). For the presentation of the species, the classifi-
cation system of BERrILL (1950), MonnioT & MONNIOT
(1972) and LAFARGUE & WAHL (1987) was used.

In order to present the geographical distribution of the
species in the Mediterranean, the main areas were delimited as
shown in figure 2. This delimitation was made on the basis of
the biogeographical status of this area (PERES & PICARD, 1964;
Por & DiMENTMAN, 1989) and the needs of this particular
study. The Korinthiakos Gulf and the Sea of Marmara were
also included in the Aegean Sea. The Levantine Basin and the
Aegean Sea were considered as Eastern Mediterranean.

RESULTS AND DISCUSSION
MATERIAL EXAMINED

The examined material from the northern Aegean Sea
included 1220 specimens belonging to 42 ascidian species.
Other specimens from the same area, belonging to the
families Cionidae and Ascidiidae (9 species), have been pre-
sented by Koukouras & SiaMipou-EFREMIDOU (1978-79)

and consequently are not included in the present paper. The
42 species found are presented in Table I. The 25 most inter-
esting of them (of which 21 are reported for the first time
from the Eastern Mediterranean) are detailed below, with
new taxonomic, zoogeographical or habitat information.

TaBLE L.— Check list of the Eastern Mediterranean and Black Sea ascidians with their distribution in the main Mediterranean geographi-

cal areas (WM = Western Mediterranean, CM = Central Mediterranean, AD = Adriatic Sea, AS = Aegean Sea, LB = Levantine Basin,
BS = Black Sea). Zoogeographical classification (ZC): E = possibly Mediterranean endemic, AM = Atlanto-Mediterranean, LM = Les-
sepsian migrant, C = Cosmopolitan. Vertical distribution (VD): In this column, the depths at which the various species have been found
in the eastern Mediterranean and the Black Sea are given, according to the data of the authors and the relevant literature. Species
marked with *** are new records for the eastern Mediterranean, ** are new records for the Aegean Sea. Other species found by the
authors in the N. Aegean Sea (and known previously from the Aegean) are marked with * The guestion marks in front of some
species names show doubtful taxonomic status.

TaBLE I.— Liste des ascidies de la Méditerranée orientale et de la mer Noire, et leur répartition dans les principales zones géographiques

de la Méditerranée (WM = Méditerranée Occidentale, CM = Méditerranée Centrale, AD = mer Adriatique, AS = mer Egée, LB = bas-
sin Levantin, BS = mer Noire). Caractérisation zoogéographique (ZC) : E = Endémie méditerranéenne possible, AM = Atlanto-Médi-
terranéenne, LM = migrateur lessepsien, C = Cosmopolite. Répartition verticale (VD) : la profondeur & laquelle les différentes espéces
ont été observées, en Méditerranée Occidentale et en mer Rouge, est donnée dans cette colonne, d’aprés les données des auteurs et de
la littérature. Les espéces marquées avec *** sont nouvelles de la Méditerranée Orientale, et celles avec ** de la mer Egée. Les autres
espéces observées par les auteurs dans le nord de la mer Egée (et connues auparavant de la mer Egée) sont notées avec *. Les points
d'interrogation en face de quelques especes soulignent un statut taxonomique douteux.
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POLYCITORIDAE

Clavelina dellavallei (Zirpolo, 1925)
Clavelina lepadiformis (Miiller, 1776)
Cystodytes dellechiajei (Della Valle, 1877)
Distaplia magnilarva Della Valle, 1881
Eudistoma costai (Della Valle, 1877)
Eudistoma mucosum (Von Drasche, 1883)
Polycitor crystallinus (Renier, 1804)
POLYCLINIDAE

Aplidium aegeaensis (Hartmeyer, 1904)
Aplidium albicans (Milne Edwards, 1841)
Aplidium asperum Von Drasche, 1883
Aplidium conicum (Olivi, 1792)

Aplidium fuscum (Von Drasche, 1883)
Aplidium griseum Lahille, 1890

Aplidium lobatum Savigny, 1816

Aplidium nordmanni (Milne Edwards, 1841)
Aplidium pallidum (Verrill, 1871)

Aplidium pseudolobatum (Péres, 1956)
Polyclinella azemai Harant, 1930
Pseudodistoma cyrnusense Pérés, 1952
Sidnyum turbinatum Savigny, 1816
DIDEMNIDAE

Didemnum amourouxi Lafargue, 1976
Didemnum candidum Savigny, 1816
Didemnum coriaceum (Von Drasche, 1883)
Didemnum drachi Lafargue, 1975
Didemnum fulgens (Milne Edwards, 1841)
Didemnum granulosum (Von Drasche, 1883)
Didemnum maculosum (Milne Edwards, 1841)
Didemnum peyrefittense Brément, 1913
Diplosoma listerianum (Milne Edwards, 1841)
Diplosoma spongiforme (Giard, 1872)
Lissoclinum perforatum (Giard, 1872)
Polysyncraton bilobatum Lafargue, 1968
Polysyncraton lacazei (Giard, 1872)
Trididemnum cereum (Giard, 1872)
Trididemnum fallax Lahille, 1887
Trididemnun graphicum Lahille, 1890
Trididemnum inarmatum (Von Drasche, 1883)
CIONIDAE

Ciona intestinalis (Linnaeus, 1767)
DIAZONIDAE

Diazona violacea Savigny, 1816

Rhopalaea neapolitana Philippi, 1843
Rhopalopsis hartmeyeri Salfi, 1927
Rhopalopsis orientalis Péres, 1958
PEROPHORIDAE

Ecteinascidia turbinata Herdman, 1881
Perophora listeri Wiegmann, 1835
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CORELLIDAE

Corella parallelogramma (Miiller, 1776)
Rhodosoma turcicum (Savigny,1816)
ASCIDIIDAE

Ascidia cannelata Oken, 1820

Ascidia colleta Monniot & Monniot, 1970
Ascidia mentula Miiller, 1776

Ascidia muricata Heller, 1874

Ascidia salvatoris (Traustedt, 1883)
Ascidia virginea Miiller, 1776

Ascidiella aspersa (Miiller, 1776)
Ascidiella scabra (Miiller, 1776)
Phallusia fumigara (Griibe, 1864)
Phallusia mammillata (Cuvier,1815)
Phallusia nigra Savigny,1816
STYELIDAE

#k  Botryllus leachi (Savigny, 1816)
Botryllus niger (Herdman, 1886)

*  Botryllus schlosseri (Pallas, 1766)

% Distomus variolosus Gaertner, 1774
Eusynstyela hartmeyeri Michaelsen, 1904
Polycarpa caudata Monniot & Monniot, 1974

¥ Polycarpa fibrosa (Stimpson, 1852)

%% Polyearpa gracilis Heller, 1877

*  Polycarpa pomaria (Savigny, 1816)

*  Styela partita (Stimpson, 1852)

*  Styela plicata (Lesueur, 1823)
Svmplegma viride Herdman, 1886
PYURIDAE

#  Halocynthia papillosa (Linnaeus, 1767)
Herdmania momus (Savigny, 1816)

*  Microcosmus claudicans (Savigny, 1816)

#44 Microcosmus nudistigma Monniot C., 1962

##% Microcosmus polymorphus Heller, 1877

**% Microcosmus sabatieri Roule, 1885
Microcosmus savignyi Monniot C.,1962

*  Microcosmus vulgaris Heller, 1877

#4% Pyyra dura (Heller, 1877)

*  Pyura microcosmus (Savigny, 1816)

¥ Pyura squamulosa (Alder, 1863)

#*% Pyura tessellata (Forbes, 1848)
MOLGULIDAE
Eugyra arenosa (Alder & Hancock, 1848)
Molgula amesophleba (Codreanu&Mack-Fira,1956)
Molgula appendiculata Heller, 1877

7 Molgula euprocta (Von Drasche, 1884)
Molgula helleri Von Drasche, 1883
Molgula manhattensis (De Kay, 1841)

¥ Molgula occulta Kupffer, 1875
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POLYCITORIDAE
Clavelina lepadiformis (Miiller, 1776)

Clavelina lepadiformis, Berrill, 1950, p. 70, figs 14,
15.- Brunetti, 1979, p. 97; 1987, p. 102, pls 11, VIb, b1, VIII.

10 colonies (stations: 20, 69, 105) were collected from
depths of 2-18 m, on rocks and artficial hard substrates.

Distribution: First record from the Eastern Mediterra-
nean. Adriatic Sea, Central and Western Mediterranean
(PERES, 1956a; BRUNETTI, 1987; TURON, 1988b, etc.), Atlan-
tic (BERRILL, 1950).

POLYCLINIDAE
Aplidium albicans (Milne-Edwards, 1841)

Amaroucium albicans, Harant & Verniéres, 1933, p. 85,
figs 86, 94.- Fiala-Médioni, 1970, p. 292, pl. 1.

34 colonies (stations: 95, 108, 111, 144a, 146a, 156a)
were collected from depths of 3-45 m, on rocks and calca-
reous algae.

Distribution: First record from the Eastern Mediterra-
nean. Known from all the other parts of the Mediterranean
and the Atlantic, mainly under the names Amarucium albi-
cans and A. proliferum (Carus, 1889-93; FIALA-MEDIONI,
1970; MiLLAR, 1970; Tursi, 1976, etc.).

Aplidium asperum Von Drasche, 1883

Aplidium asperum, Harant & Vernieres, 1933, p. 83.

21 colonies (stations: 14, 40, 110, 134, 146, 175) col-
lected from depths of 3-6 m, on rocks, boulders and artificial
substrata,

Distribution: The only Mediterranean areas in which
this species has been found to date were Rovigno in the
Adriatic Sea and Provence (CArus 1889-93, SEELIGER &
HARTMEYER 1906-11). HARANT & VERNIERES (1933) classi-
fied it as a rare Mediterranean species, while PERES (1958a)
includes it in his list of the Western Mediterranean endemics.
However, it was not known from the Eastern Mediterranean.

Remarks: Although our specimens agree with the des-
cription given by HARANT & VERNIERES (1933) and are not
close to any other species of the genus, we have some reser-
vations about their identity, since the description of the
above authors is not sufficiently detailed.

Aplidium nordmanni (Milne-Edwards, 1841)

Aplidium (Amaroucium) nordmanni, Berrill, 1950,
p. 105, figs 30, 31.

Amaroucium nordmanni, Fiala-Médioni, 1970, p. 294,
pl. I1L

One colony (station: 108) collected from a depth of
8 m, on an Ostrea sp. shell.

Distribution: First record from the Eastern Mediterra-
nean. In the rest of the Mediterranean it is known from
several localities in the western basin only (FIALA-MEDIONI,
1970; TuroN, 1987). Also known from the E. Atlantic
(BERRILL, 1950).

Aplidium pallidum (Verrill, 1871)

Aplidium pallidum, Berrill, 1950, p. 97, fig. 26.- Fiala-
Médioni, 1970, p. 288, pl. 1.

7 colonies (stations:12,108) were found in depths of
2-20 m, on rocks and calcareous algae.

Distribution: First record from the Eastern Mediterra-
nean. In the rest of the Mediterranean known only from the
western basin (PERES, 1952; FiaLA-MEDIONI, 1970; TURON
1987, etc.). Also well known from the N. Atlantic (BERRILL,
1950).

Aplidium aegeansis (Hartmeyer, 1904) nom. nov.

Amaroucium vitreum, Hartmeyer, 1904, p. 325, figs 1,2.

14 colonies (stations: 25, 33, 92, 131, 145, 146, 157)
were collected from depths of 1-40 m, on rocks and calca-
reous algae.

Distribution: The type locality of this species is Aegina
Islet, Saronikos Gulf, South Aegean Sea (HARTMEYER,
1904). It has not been reported elsewhere since then. PERES
(1958a) classified this species as an Eastern Mediterranean
endemic. Finding it in various localities of the northern Ae-
gean considerably extends its distribution.

Remarks: The valid species Aplidium vitreum was
named by LAHILE (1887) and later transferred to the genus
Aplidiopsis, Toulouse 1890, HARTMEYER (1904) named
Amaroucium vitreum which is also a valid species. Due to
the usage of the genera Aplidium and Amaroucium as syno-
nyms by various authors, the species Amaroucium vitreum
Hartmeyer, 1904, should be transferred to the genus Apli-
dium. However, it cannot be given the name Aplidium vi-
treunm. So we consider it necessary to change the species
name to aegeansis, a name selected because this species has
been reported to date only from the Aegean Sea.

Polyclinella azemai Harant, 1930

Polyclinella azemai, Monniot & Monniot, 1971,
p. 1189, fig. 1AB.

1 colony (station: 152) from a depth of 30 m, on a small
stone.

Ann. Inst. océanogr., Paris, 1995, 71 (1)
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Distribution: First record from the Eastern Mediterra-
nean. It is known from the Adriatic (MONNIOT & MONNIOT,
1970), Central Mediterranean (PERES, 1956a), and Western
Mediterranean (HARANT & VERNIERES, 1933; TURON, 1987).

Sidnyum turbinatum Savigny, 1816

Sidnyum turbinatum, Berrill, 1950, p. 112, fig. 34,

3 colonies (station: 114) from a depth of 3-6 m, on
stones and a polychaete (Serpula sp.) tube.

Distribution: First record from the Eastern Mediterra-
nean. In the rest of the Mediterranean it was known from the
Adriatic Sea (LAFARGUE, 1971) and its western basin (SALFI,
1931-32; Ramos, 1984; Turon, 1987, 1988b). Known also
from the eastern Atlantic coast (BERRILL, 1950, etc.).

DIDEMNIDAE

Didemnum amourouxi Lafargue, 1976

Didemnum amourouxi, Lafargue, 1976, p. 268, fig. 4a,

One colony (station: 152) from a depth of 30 m, on a
stone.

Distribution: First record from the Eastern Mediterra-
nean. In the Mediterranean it is known only from Banyuls
and the Catalan and Balearic coasts (LAFARGUE, 1976;
LAFARGUE ef al., 1986; TURON, 1988b).

Didemnum coriaceum (Von Drasche, 1883)

Didemnum coriaceum, Lafargue, 1975a, p. 188, figs 11,
12.

Several colonies (stations: 12, 37, 85, 113, 140, 157,
168, 171, 175, 190, 195, 203, 205) from depths of 1-30 m on
various types of substrata, such as Cystoseira, Posidonia
rhizomes and the gorgonian Eunicella singularis.

Distribution: First record from the Eastern Mediterra-
nean. Known all over the rest of the Mediterranean and the
Atlantic (LAFARGUE & Tursl, 1975; LAFARGUE, 1981;
TURON, 1986; LAFARGUE & WaHL, 1987).

Didemnum drachi Lafargue, 1975

Didemnum drachi, Lafargue, 1975a, p. 179, figs 5, 6a.

One colony (station:145) from a depth of 30 m, on
Posidonia rhizome.

Distribution: First record from the Eastern Mediterra-
nean. It is known from the Adriatic (LAFARGUE, 1981) and
the western basin of the Mediterranean (LAFARGUE, 19754;
TurON, 1986; LAFARGUE & WAHL, 1987).

Ann. Inst. océanogr., Paris, 1995, 71 (1)

Didemnum granulosum (Von Drasche, 1883)

Didemnum granulosum, Lafargue, 1972, p. 15, figs
2-4.- Lafargue & Wahl, 1987, p. 14, fig. 5D-E, pl. I1ID.

27 colonies (stations: 20, 95, 145, 147, 152) from
depths of 1-40 m. on rocks, stones and polychaete tubes.

Distribution: First record from the Eastern Mediterra-
nean. It is known from the Adriatic (LAFARGUE, 1971:
BRUNETTI, 1979), Central Mediterranean (LAFARGUE &
Tursi, 1975) and Western Mediterranean (e.g. LAFARGUE,
1972; TURON, 1986).

Didemnum peyrefitiense Brément, 1913

Didemnum [Leptoclinum] peyrefittense Brément, 1913,
p. 1, figs 1-2.

Didemnum peyrefittense, Lafargue, 1975a, p. 183, figs
6b-c, 7, 8.

One colony (station: 145) from a depth of 35 m on cal-
careous algae.

Distribution: First record from the Eastern Mediterra-
nean. It was known only from the Gulf of Lions (BREMENT,
1913) and Banyuls (LAFARGUE, 1975a; LAFARGUE & WAHL,
1987).

Diplosoma spongiforme (Giard, 1872)

Diplosoma cupuliferum, Lafargoe, 1968, p. 413, figs
11-12.

Diplosoma spongiforme, Lafargue, 1975¢, p. 304,
fig. 4d.

3 colonies (stations: 83, 122, 157) from depths of
20-50 m, on stones and shells.

Distribution: First record from the Eastern Mediterra-
nean. It is known from the Adriatic (LAFARGUE & TURSI,
1975; LAFARGUE, 1981), Central Mediterranean (LAFARGUE
& Tursl, 1975), Western Mediterranean (e.g. MEDIONI,
1970; LAFARGUE & WAaHL, 1987; TURroN, 1988b) and also
from the European Atlantic coasts (KorT, 1952).

Polysyncraton bilobatum Lafargue, 1968

Polysyncraton bilobatum Lafargue, 1968, p. 401,
fig. 8.- Lafargue & Wahl, 1987, p. 11, fig. 3jJ, K, L, Pls XII
above.

2 colonies (station:150) from depths of 20-35 m, on
Posidonia thizomes.

Distribution: First record from the Eastern Mediterra-
nean. It is known from all other parts of the Mediterranean
(LAFARGUE, 1971; LAFARGUE & TURSI, 1975; LAFARGUE &
WAHL, 1987; TURON, 1988b, etc.) and the European Atlantic
coasts (LAFARGUE, 1968).
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Trididemnum cerewm (Giard, 1872)

Trididemnum cereum, Lafargue, 1968, p. 369, fig. 2.-
Lafargue, 1974a, p. 176, figs 1, 2a.c.

8 colonies (stations: 157, 188) from depths of 1-40 m,
on rocks and stones.

Distribution: First record from the Aegean Sea. In the
Levantine Basin it is known only from the Mediterranean
coast of Israel (PERES, 1958b,c; as T, tenerum). Known also
from the Adriatic (LAFARGUE, 1981), Central Mediterranean
(PERES, 1956a; LAFARGUE & TURsI, 1975), Western Mediter-
ranean (SALFI, 1931-32; TURON, 1986, etc.) and the Atlantic
(BERRILL, 1950; LAFARGUE & WaHL 1987).

Trididemnum inarmatum (Von Drasche, 1883)

Trididemnum inarmatum, Lafargue, 1974b, p. 178, figs
2b, 3. 4.

2 colonies (station: 20) from depths of 4-6 m, on a stone
and a shell of Phyllonotus trunculus.

Distribution: First record from the Eastern Mediterra-
nean. It is known from all over the Mediterranean (PERES,
1956a; LAFARGUE, 1971; LararGuE & Tursi, 1975;
LAFARGUE, 1977; TURON, 1986, etc.).

PEROPHORIDAE
Perophora listeri Wiegmann, 1835

Perophora listeri, Berrill, 1950, p. 145, fig. 45.

2 colonies (station: 87) were collected from depths of
2-35 m, on stones.

Distribution: First record from the Aegean Sea. In the
Levantine Basin it is known only from the Mediterranean
coast of Israel (PErEs, 1958b, 1958c¢). Its presence was
known in the Adriatic (PERES, 1956b), Central Mediterra-
nean (PErES, 1956a), Western Mediterranean (SALFI, 1931-
32; Carrocaccia, 1964; Mepiont 1970), and the Atlantic
(BERRILL, 1950).

STYELIDAE
Botryllus leachi (Savigny, 1816)

Botrylloides leachi, Berrill, 1950, p. 224, figs 77-79.

10 colonies (station: 20) from depths of 0.5-4 m, on an
artificial substratum (cement).

Distribution: First record from the Aegean Sea. In the
Levantine Basin it is known only from the Mediterranean
coast of Egypt (HARANT, 1939). Tt is known from the
Adriatic (PERES, 1956b; LAFARGUE, 1971, etc.), Central Me-
diterranean (Turs! et al., 1974), Western Mediterranean

(SaLF1, 1931-32; LAFARGUE ef al., 1986, etc.) and the
Atlantic (BERRILL, 1950; MiLLAR, 1970, etc.).

Remarks: MonnioT & MonnioT (1987a) argue convin-
cingly that the characteristic used to distinguish the genus
Botrylloides from Botrvilus are too unreliable to maintain
this separation and that the name of the older genus Borryl-
lus should prevail in all cases.

Polycarpa gracilis Heller, 1877

Polycarpa gracilis Heller, 1877, p. 262, Tab. V, figs
4-6.- Berrill, 1950, p. 191, figs 611, J, 63.

2 specimens (stations: 83.87) were collected from
depths of 2 and 40 m, on stones.

Distribution: First record from the Eastern Mediterra-
nean. It is known from the Adriatic (HELLER, 1877; MONNIOT
& Monnior, 1970), Central Mediterranean (PERES, 1956a;
Tursi, 1976), western Mediterranean (SaLr, 1931-32;
PirES, 1952; TuroN, 1988a, etc.) and the Atlantic (BERRILL,
1950).

PYURIDAE
Microcosmus nudistigma Monniot C., 1962

Microcosmus nudistigma, Monniot C., 1962, p. 413,
figs 1, 5 ,7d-f, Ba-b, 9.

52 specimens (stations: 139, 146, 157, 194, 203) were
collected from depths of 2-30 m, on rocks and stones.

Distribution: First record from the Eastern Mediterra-
nean. In the rest of the Mediterranean it is known from the
French and Spanish coasts (MonniorT C., 1962, 1965;
MEDIONI, 1970; RAMOs, 1984; TURON, 1988a; etc.). Known
also from the coast of Portugal (SALDANHA 1974).

Microcosmus polymorphus Heller, 1877

Microcosmus polymorphus Heller, 1877, p. 246, Tab. I,
figs 9-11, Tab, II, figs 1-4.-Monniot C., 1962, p. 410, figs 1,
5, 6a-b, Ta-c.

65 specimens (stations: 20, 25, 35, 47, 58, 87, 93, 120,
140, 150, 152, 168, 161, 166, 171, 175, 178, 190, 194, 203,
204) from depths of 2-90 m, mainly on stones and shells.

Distribution: First record from the Eastern Mediter-
ranean. It is known from all over the Mediterranean
(e.g. HELLER, 1877; TrausTEDT, 1883; MEDIONI, 1970;
Turst, 1976; Ramos, 1984).

Microcosmus sabatieri Roule, 1885

Microcosmus sabatieri, Monniot C., 1962, p. 400, figs
1, 2a-b, 3a-c, 5.
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8 specimens (stations: 87, 91, 112, 122, 146, 188) from
depths of 3-45 m, on rocks and stones.

Distribution: First record from the Eastern Mediterra-
nean. In the rest of the Mediterranean it is known only from
the Adriatic (LAFARGUE, 1971) and its Western basin (e.g.
Monnior C., 1962, 1968; Caprpocaccla, 1964; TURON,
1988a).

Pyura dura (Heller, 1877)

Cynthia dura Heller, 1877, p. 251, Tab. 111, figs 1-5.

Pyura dura, Monniot C., 1965, p. 86, figs 26-27.

82 specimens (stations: 11, 34, 47, 66, 83, 89, 114, 131,
142, 157, 164, 165, 168, 171, 175, 188, 202, 203, 209) from
depths of 1-55 m, on stones, shells and calcareous algae.

Distribution. First record from the Eastern Mediterra-
nean. It is known from all over the Mediterranean (HELLER,
1877: TrAUSTEDT, 1883: MEpiont, 1970; Turon, 1988a,
etc.).

Pyura tessellata (Forbes, 1848)

Pyura tessellata, Monniot C., 1965, p. 93, figs 23C, 29.

17 specimens (stations: 63, 112, 130, 143, 150, 152,
162, 166, 203) from depths of 3-60 m, on rocks, stones,
shells and calcareous algae.

Distribution: First record from the Eastern Mediterra-
nean. It was known only from the French and Spanish coasts
(HARANT & VERNIERES, 1933; Monnior C., 1965; MEDIONI,
1970; TuroN 1988a).

REMARKS ON THE ASCIDIAN FAUNA
OF THE MAIN MEDITERRANEAN AREAS AND THE BLACK SEA

PErEEs (1958a) listed 130 Mediterranean species. Since
then, this number has changed remarkably, Many of the
species included in his list have either been proved to be
synonyms, or not distributed in the Mediterranean. On the
other hand, an important number of new species have been
described, and some species, mainly of Atlantic origin, were
found to have extended their distribution into the Mediterra-
nean. From a review of the relevant literature, we estimated
that the number of Mediterranean species is 187, including
10 problematic species. This estimate was mainly based on
the references below, which are listed separately for each of
the mentioned Mediterranean areas.

Western Mediterranean

The ascidian fauna in the western Mediterranean has
been studied in greater detail than that of any other Mediter-
ranean area, and has been recorded in an important number
of early and recent publications. On the basis of these publi-
cations, the number of ascidian species found to date in the
western basin was estimated to be 165, coresponding to 88.2
% of the total Mediterranean ascidian species (Fig. 2). Only
37 of the Mediterranean species have not been found in this
area. This estimate was based mainly on the following refe-
rences: PERES (1958a, 1959a,b,¢), MonnioT C. (1962, 1963,
1965, 1969a, 1981), MonnioT F. (1965), MoNNIOT & MON-
NIOT (1961, 1983, 1990), FiaLa-MEpiont (1970), GAILL
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(1972), LAFARGUE (1972, 1974a,b, 1975a.b.c, 1976, 1977),
BRUNETTI (1978-79, 1987), HosHINO & NISHIKAWA (1985),
LAFARGUE & WAHL (1987), TuroN (1987, 1988¢), TURON &
MATEO (1987), RAMOS er al. (1988) and Ramos et al. (1991).

Central Mediterranean

From the Central Mediterranean 93 species are known
to date (49.7% of the Mediterranean species) (Fig. 2), accor-
ding mainly to PERES (1954, 1956a), MONNIOT & MONNIOT
(1975) and Tursi (1976). In this area, 28 species known from
the Eastern Mediterranean and 2 species known from the
Black Sea (M. amesophleba and M. euprocta) have not been
found, as can be seen from Table /. The low number of asci-
dian species recorded in this area should be attributed mainly
to the very resiricted sampling which has taken place there.

Adriatic Sea

Eighty-five ascidian species are known in this area
(45.5 % of the Mediterranean species) (Fig. 2). The above es-
timate is mainly based on the papers by: HELLER (1874, 1875,
1877), SEELIGER & HARTMEYER (1906-11), SALF (1946),
MONNIOT & MoNNIOT (1970, 1975), LAFARGUE (1971, 1981),
LAFARGUE & Tursi (1975), Turst (1977) and BRUNETTI
(1979). Twenty-nine of the species known from the Eastern
Mediterranean and 1 from the Black Sea (M. amesophleba)
have not been found in the Adriatic (see Table I).
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88.2%
(165)

FiG. 2.— Distribution of the known ascidian species in the main
areas of the Mediterranean and the Black Sea, as real numbers
and percentages of the total Mediterranean species. The white
part of the columns shows numbers and percentages added by
the present study. WM = Western Mediterranean, CM = Cen-
tral Mediterranean, AD = Adriatic, LB = Levantine Basin,
AS = Aegean Sea, BS = Black Sea, EM = Eastern Mediter-
ranean (Levantine Basin & Aegean).

FiG. 2.— Répartition des espéces connues d'ascidies dans les dif-
férentes zones de la Méditerranée et de la mer Noire, en
nombre d'especes et en pourcentage du nombre total d’es-
peces méditerranéennes. La partie supérieure des colonnes, en
blanc, représente le nombre d'espéces et leur pourcentage,
ajoutés par cette étude. WM = Méditerranée Occidentale,
CM = Méditerranée Centrale, AD = Adriatique, LB = bassin
Levantin, AS = mer Egée. BS = mer Noire, EM = Méditerra-
née orientale (bassin Levantin et mer Egéc),

Aegean Sea (including the Sea of Marmara)

Fourty-three ascidian species were known to date from
this area, according to information given by: FORBES (1844),
HARTMEYER (1904), ATHANASOPOULOS (1928), DEMIR (1952-
54), Peris & Picarp (1958), KiseLeva (1961, 1963),
JAQUOTTE (1962), MAKKAVIEVA (1963), GELDIAY & KOCATAS
(1972), VAMVAKAS (1971), MonnNioT & MonNIoT (1974),
UysaL (1976) and KoUKOURAS & SIAMIDOU-EFREMIDOU
(1978-79).

45.5%
(85)

During the present study, 42 ascidian species were
identified and are listed in Table I. Twenty-four of them are
reported as new elements of the Aegean fauna, thus increa-
sing the number of species known from this area to 67, cor-
responding to 35.8 % of the total number of Mediterranean
species. The 24 species new for the area correspond to a
12.8 % increase (Fig. 2). It is worth mentioning that only
Aplidium aegeansis has not been found in any other Medi-
terranean area, while 9 more species have been reported only
from the western basin (Table 1).

Levantine Basin

Only 45 species (24.1 % of the total Mediterranean as-
cidians, Fig. 2, Table I) are known from this impoverished
(POR & DIMENTMAN, 1989) basin according to: SEELIGER &
HARTMEYER (1906-11), HARANT (1939), HARANT & VER-
NIERES (1933), PErEs (1958a,b,c), Monnior C. (1965,
1969a), LAFARGUE (1974a) and Por (1978). All these species
have been found only along the coasts of Egypt and Israel.

Por (1978) listed 7 species as Lessepsian migrants
(i.e. having entered through the Suez Canal). Recently,
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ZIBROWIUS (1991) noted that C. MONNIOT's opinion (person-
al communication) is that Ascidia cannelata may be the only
true Lessepsian migrant in POR's list. Taking into account the
information existing on the 7 species in POR’s list we can
make the following comments:

The highly probable Lessepsian migrant Herdmania
momus which, according to Por (1978), was known from
Alexandria, Haifa, all over the Suez canal, and Port Taufiq,
Red Sea, has not only been found in Victoria, Australia (MiL-
LAR, 1960), New Caledonia (MonnioT C., 1989, 1992), but
also in the Atlantic from the Antilles to Sao Paolo, Brasil
(Monnior C., 1983¢). Monniot C. (1965) thinks that perhaps
a species group has been included under the name of this
species, and that this Indo-Pacific species may have entered
the Atlantic through Panama, as it entered the Mediterranean
through Suez. The reports of the uncertain taxon Pywra
momus var. pontica {rom the Black Sea, and other reports of
Pyura memus from the Western Mediterranean and the Adri-
atic (SEELIGER & HARTMEYER, 1906-11) make this species
even more problematic. However, until this confusion is
clarified, it should be considered as a tropical cosmopolitan
species.

Phallusia nigra, according to Por, is known from
Caesarea, the Suez Canal and the Gulf of Suez; SEELIGER &
HARTMEYER (1906-11), under the name Phallusiopsis nigra,
give a much wider distribution (Bermuda and east coast of
South America in the Atlantic and along the east coasts of
Africa in the Indo-Pacific). Therefore it should also be clas-
sified as a tropical cosmopolitan.

Symplegma viride, known in the Eastern Mediterranean
from Caesarea, the coast of Israel and also from the Suez
Canal and the Red Sea (Por, 1978), is not a true Lessepsian
migrant, as it is also known from Rio de Janeiro (RODRIGUES
& RocHA, 1993), Guadeloupe, the Antilles (Monniot C.,
1983b), and the west coast of Africa, Senegal (PERES, 1951;
Monnior C., 1969b). According to Monnior C. (1983b)
other reports of this species from the Indo-Pacific should be
attributed to another species of the genus. This species must
also be considered to be cosmopolitan.

Ascidia cannelata, known from Haifa on the Mediter-
ranean coast of Israel, and also from Lake Timsah, the Suez
Canal, the Gulf of Suez and the Indo-Pacific (Por, 1978)
could be considered as a true Lessepsian migrant.

Ecteinascidia turbinata (as E. moorei) is a cosmopoli-
tan species and not a true Lessepsian migrant, as it is known
not only from all over the Mediterranean (HARANT, 1939;
PERrES, 1954, 1956a; Turon, 1988b; etc.), but also from the
Bahamas, Bermuda, Guyana, the coast of Brasil, the Canary
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Islands, Cap Verde in the Atlantic and along the east coasts
of Africa in the Indo-Pacific (SEELIGER & HARTMEYER, 1906-
11; Monniot C., 1983a, etc.).

Botryllus niger (as Metrocarpa nigrum) should be
considered as a cosmopolitan species and not as a true
Lessepsian migrant, since it is known from all over the Me-
diterranean (PERES, 1954, 1958b,c, 1961), from the Atlantic:
Bermuda, Florida, Venezuela, the coast of Brasil, Rabat,
Morocco, and from the Indo-Pacific: east African coast (SEE-
LIGER & HARTMEYER, 1906-11; MILLAR, 1967; MonnioT C.,
1983a; RODRIGUES & RocCHA, 1993).

Finally, Eusynstyela hartmeyeri, which according to
Por (1978) is known not only from the harbour of Port Said
in the Mediterranean but also from along the Suez Canal and
the Gulf of Suez. It has been found in the Red Sea and along
the east African coast by SEELIGER & HARTMEYER (1906-11)
and could be considered as a true Lessepsian migrant.

Therefore only Ascidia cannelata and Eusynstyela
hartmeyeri can, at present, be classified as true Lessepsian
migrants.

Aplidium griseum, Trididemnum fallax, and T. graphi-
cum are included among the species reported from the
Levantine Basin, recorded in early publications (e.g. SEELI-
GER & HARTMEYER, 1906-11) from the western basin of
the Mediterranean. Since these three species are still prob-
lematic, their presence in the Levantine Basin should be
considered uncertain. Rhopalopsis hartmeyeri, known from
the Gulf of Napoli (SaLr, 1931-32), the Central Mediterra-
nean (PERES, 1954, 1956a) and Banyuls (PERES, 1959c¢), as
well as R. orientalis described and reported only from Haifa
on the Israeli coast (PERES, 1958b) should also be considered
uncertain mainly due to their poor description. It is worth
mentioning that Distaplia magnilarva recorded by HARANT
(1939) from the coast of Alexandria is known in the
Mediterranean only from its western basin (HARANT & VER-
NIERES, 1933; MoNNIOT & MoONNIOT, 1987b).

Eastern Mediterranean

Considering the Aegean and the Levantine Basin as
part of the Eastern Mediterranean (in order to compare their
fauna with those of other Mediterranean areas), although
there are important differences between these two areas from
the zoogeographical point of view (PERES & PICARD, 1964,
Por & DIMENTMAN, 1989, etc), we can make the following
remarks: 86 ascidian species are known from the Eastern
Mediterranean, comprising 46.0 % of the total Mediterra-
nean ascidians (Fig. 2). Of these, 21 species (11.2 %) have
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been added by the present study, since the species found in
the Aegean represent new records for the fauna of the
Eastern Mediterranean (Fig. 2).

The number of species known from the Eastern Medi-
terranean is much lower than that from the Mediterranean as
a whole and, more specifically, than that of its western basin.
This difference should be attributed mainly to the fact that a
large number of Atlanto-Mediterranean species have been
found exclusively in the Western Mediterranean, obviously
not having extended their distribution to the Eastern Medi-
terranean. This aspect of the distribution has been shown by
many earlier and more recent authors studying the ascidian
fauna (e.g. PERES, 1958a; MILLAR, 1971) and also by results
of studies on other taxa in the Aegean (e.g. KOUKOURAS e
al., 1992; Vourtsiabou-Koukoura & KOUKOURAS, 1993,
VAFIDIS ef al., 1994). Two additional points should be se-
riously taken into consideration to explain this difference; in
the Aegean, the sampling effort involving at least the asci-
dian fauna, is insufficient — as proved by the large number
of species new for the area found during the present study.
The finding of new species was expected as depths greater
than 200 m as well as biotopes like the coralligenous bot-
toms were sampled. The Levantine Basin, where the sam-
pling effort was restricted, has proved to be impoverished
due 1o its oligotrophic character (POR & DIMENTMAN, 1989;
Koukouras & Russo, 1991, etc). We attribute the great dif-
ference between the number of species known from the Ae-
gean Sea and the Levantine Basin (67 ascidian species from
the Aegean versus 45 from the Levantine) to the latter. The
difference between the two areas becomes more striking if

40.9 (36)
E

15.9 (14)
c

FiG. 3.— Composition of the ascidian species known in the eas-
tern Mediterranean and the Black Sea showing their zoogeo-
graphical classification, as percentages and with real numbers
(in parentheses).

we take into account that only 26 of these species (Table 1)
(making 30.2 % of the species found in the Eastern Mediter-
ranean) are found in both areas.

Black Sea

Only 10 ascidian species are known from the Black Sea
according to BORCEA (1928-29), CasperS (1951, 1957), Co-
DREANU & MACK-FIRA (1956) and BAcCEScu er al. (1971),
shown in Table I. Eight of them are common in the Mediter-
ranean. From the remaining two, Molgula amesophleba des-
cribed from this area (CODREANU & MACK-FIrRA, 1956) has
only been found since in Banyuls (MonnioT C., 1969a),
while the presence of Molgula euprocta, described from the
Adnatic Sea (SEELIGER & HARTMEYER, 1906-11), in this area
should be considered uncertain since it was not recorded by
MonnioT C. (1969a). The 10 species found in the Black Sea
correspond to 5.3 % of the Mediterranean ascidian fauna.
The impoverished fauna of the Black Sea is a result of the
very peculiar oceanographic conditions prevailing in the
area, especially the low temperature and salinity values
(CASPERS, 1957, etc.)

Eighty-eight ascidian species are known to date from
the Eastern Mediterranean and the Black Sea (Table I). Ac-
cording to the above, only 2 of them (2.3 % of the total num-
ber) are Lessepsian migrants, thus having an Indo-Pacific ori-
gin (Fig. 3). Fourteen more species (15.9 %) must be consi-
dered cosmopolitan. The remaining species are either At-
lanto-Mediterranean or endemics. From the 36 endemic spe-

D 40.9 (36)

AM
[ Atlanto-Mediterraneans

[[] Endemics
Cosmopolitans
B Lessepsian migrants

FiG. 3.— Composition en espeéces connues d'ascidies de la Médi-
terranée Orientale et de la mer Noire, sur le plan de leur ca-
ractérisation zoogéographique, pourcentages et nombres réels
(entre parenthéses).
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cies (40.9 %) found, only 2 (Aplidium aegeansis and Rhopa-
lopsis orientalis) can possibly be classified as Eastern Medi-
terranean endemics, since they have not been found in other
Mediterranean areas. This composition seems to be very
close to that given by PErEs (1958a) for the whole
Mediterranean. This is more obvious for the endemic species;
the above author has given 50 %, and later (PERES 1985)
40 %, explaining their great number as a result of the short
pelagic life of the group. However, the distinction made by
PErES (1958a) between the endemics of the Eastern and of
the Western Mediterranean does not seem to be true, since
several of the species he placed in the first category have been
found in the Western Mediterranean and vice versa.
However, the ascidian fauna of the Mediterranean is
considered particular, although its differentiation started

relatively recently, after the basin became isolated (MoONNIOT
& MONNIOT, 1978).

The depths at which the species in the list have been
found are within the limits of their known vertical distribu-
tion. Since sampling in the Eastern Mediterranean was car-
ried out in shallow depths (<200 m), the list does not include
abyssal species — with the exception of Polycarpa caudara,
found in the northern Aegean Sea at a depth of 866 m (MoON-
NioT & MoNNIoT, 1974). It is expected that future samplings
in this area, at depths greater than 200 m, will add species
already known from the deep waters of the Mediterranean to
the list.
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