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Abstract

Sampling in the North Aegean Sea yielded 24 species of the class
Octocoralia, 9 of which are new records for the Eastern Mediter-
ranean, while 5 more species are new for the Aegean Sea. For each of
the 24 species, information is given on their distribution and their
habitat. A check list of the 43 known Mediterranean octocorals is also
presented and the faunas of various parts of the Mediterranean are
compared on the basis of the literature.

Mots-cLES : Octocoraux
Mer Méditerranée
Mer 'égf’:c
Répartition

Résumé
Octocoraux de la mer Egée

Vingt-quatre espéces appartenant 4 la classe Octocoralia ont été
récoltées dans le nord de la mer Egée. Neuf espéces sont mentionnées
pour la premiére fois pour la faune de la Mediterranée orientale, et
cing autres sont nouvelles pour la faune de la mer Egée. Des infor-
mations concernant la répartition et 1"habitat des 24 espéces sont
données. La liste des 43 especes d’octocoraux méditerranéens déja
connues est également présentée. Une comparaison avec la faune des
différentes régions de la Méditerranée est réalisée.

(1) Department of Zoology, University of Thessaloniki, 540 06 Thessaloniki, Greece.
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INTRODUCTION

Although Aristotle was the first to mention the
presence of anthozoans in the Aegean Sea, relevant
information from this area (and from the Eastern
Mediterranean in general) remained poor when
compared with the Western Mediterranean. In modern
times, first fragmentary information on anthozoans of
the Aegean Sea was provided by BORY DE SAINT
VINCENT (1834) and STEINDACHNER (1891) who
recorded (without details) Isidella elongata (as Isis
elongata and Isidella elongata respectively) and by
ForeEs (1844) who recorded Corallium rubrum.

Later studies raised the number of known octocoral
species in the Aegean to 11; this was given by PERES &
PicarD (1958) reporting 5 species, GELDIAY & KOCATAS

(1972) reporting 1 species from the gulf of Izmir,
CARPINE & GRASSHOFF (1975) reporting 3 species from
various areas, CHINTIROGLOU et al. (1989) commenting
on the presence of Corallium rubrum, and VAFIDIS &
Koukouras (1991) describing a new species,
Crassophyllum thessalonicae.

This paper reports i) new information on the
octocoral fauna of the Aegean Sea, ii) the first check list
of the octocorals of the Mediterranean Sea and iii) a
comparison of the octocoral fauna of the Aegean Sea
with that of other Mediterranean areas and with that of
the Mediterranean in general.

We thank Dr. H. Zibrowius for the critical reading of
the manuscript and his helpful comments.

MATERIAL AND METHODS

680 specimens, collected from 52 stations in the
North Aegean Sea (fig. 1), were examined. These
stations are part of a broad sampling program, started in
1970, to study the benthic macrofauna of the North
Aegean Sea. Information on the characteristics of the
sampling stations is given in the presentation of the
species found.

Samples were obtained using fishing nets (bold line
with capital letter), by free or scuba diving and various
types of dredges and grabs (full dots with a number), at
depths to approximately 1000 m.

The specimens were anaesthetized by keeping them
for about 8 hours in a sea water solution of 0.5%
MgSO,, before fixation in 10% formaline and later
transferred to 70% ethanol. The specimens have been
deposited in the Museum of the Department of Zoology,
University of Thessaloniki. Sclerites were prepared by
dissolving the soft tissues in cold, concentrated sodium
hypochlorite.

In order to estimate the affinities among the octocoral
faunas of certain Mediterranean areas, we use the
number of species in common.

RESULTS AND DISCUSSION

MATERIAL EXAMINED

The following 24 species were found in North Aegean Sea during the present study.

Order STOLONIFERA

Family CORNULARIIDAE

Cornularia cornucopiae (Pallas, 1766)

Cornularia cornucopiae, Weinberg, 1978, p. 141,
pl. 1. — Manuel, 1981, p. 34, fig. 7.

50 colonies (stations: 66, 120, 131, 133, 135, 146a)
were collected from depths of 0-16 m, on rocks, stones,
the phaeophycean Cystoseira, the scleractinian
Cladocora caespitosa (Linnaeus) and the decapod Pisa
nodipes (Leach).

Distribution: First record from the E. Mediter-
ranean., W. Mediterranean, Adriatic (Pax & MULLER,
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FiG. . — Map of the Aegean Sea, indicating the sampling stations (for explanations see § Material and Methods).

FiG. |. = Carte de la mer Egée, avec la localisation des stations d'échantillonnage (voir les explications dans le § Material and Methods),
1962; WEINBERG, 1978; GiL1, 1987, etc.), S. coast of Clavularia ochracea, Weinberg, 1978, p. 147,
England, Atlantic coast of France (MANUEL, 1981), pl. 7-11.

Azores (TIXIER-DURIVAULT & D’HONDT, 1975). Clavularia crassa, Weinberg, 1978, p. 144, pl. 2-6;

1986, p. 244.

36 colonies (stations: 66, 120, 135, 144a, 146a, 175a)
were found at depths of 0-5 m, on stones, the phaeo-

Clavularia steveninoae, d'Hondt & Tixier-Durivault, phycean Cystoseira, the scleractinian C. caespitosa and
1975, p. 585, figs. 1-4. the ascidian Microcosmus sabatieri Roule.

Family CLAVULARIIDAE
Clavularia crassa (Milne-Edwards, 1848)
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Distribution: First record from the Aegean Sea. Sea
of Marmara (DEMIR, 1952-54), W. Mediterranean,
Adriatic (BERENGUIER, 1954; p'HonpT & TIXIER-
DURIVAULT, 1975; GiL1, 1987, etc.).

Sarcodictyon roseum (Philippi, 1842)

Rolandia rosea, Weinberg, 1978, p. 167, pl. 16-18.

Sarcodictyon roseum, Manuel, 1981, p. 36, fig. 8.

64 colonies (stations: 3, 67, 69, 131a, 166, 176a, 177,
V) were found at depths of 0-100 m, on rocks, stones,
the octocorals Eunicella singularis and Corallium
rubrum, the scleractinian C. caespitosa, the gastropod
Tonna galea Linnaeus, the bivalve Pinna nobilis
Linnaeus and the ascidian M. sabatieri.

Distribution: S. Aegean Sea (PERES & PICARD, 1958),
W. Mediterranean, Adriatic (WEINBERG, 1978; GILI,
1987, etc.), common all over British coasts (MANUEL,
1981), Atlantic coast of France (TIXIER-DURIVAULT &
p’Honot, 1975), Azores (THOMSON, 1927).

Order ALCYONACEA

Family ALCYONIIDAE
Alcyonium palmatum Pallas, 1766

Alcyonium palmatum, Verseveldt, 1964, p. 160, figs.
3-7, pl. XII - Weinberg, 1977, p. 133, pl. 1-2.

189 colonies (stations: 78, 109, 110, 139a, 177, 200b,
A,C,F 11 J, K, K, P, R, V,, Y) were collected
from depths of 25-91 m, on muddy or sandy bottoms,
with their sterile stalk often buried in the sediment. In
most cases, the colonies live fixed on a hard substrate
(stones, shells, etc.). On specimens from stations 110, C,
K, the gastropod Marionia blainvillea (Risso) was
found.

Distribution: Aegean Sea (PERES & PICARD, 1958),
Sea of Marmara (DEMIR, 1952-54), W. Mediterranean,
Adriatic (PAX & MULLER, 1962; VERSEVELDT, 1964;
GiLi, 1987, etc.), Atlantic coast of France (LAFARGUE,
1969), W. coast of Portugal (NOBRE, 1931), Azores
(THOMSON, 1927).

Alcyonium acaule Marion, 1878

Alcyonium acaule, Verseveldt, 1964, p. 155, figs. 1-
2. — Weinberg, 1977, p. 136, pl. 3-7, Tab. L.

4 colonies from station 144a, on rocks, between 25
and 30 m. On two specimens, the gastropod Polia
scacchiana (Scacchi) was found, and on one specimen
the ascidian Halocynthia papillosa Linnaeus was noted.

Distribution: Aegean Sea (PERES & PICARD, 1958),
W. Mediterranean, Adriatic (Pax & MULLER, 1962;
VERSEVELDT, 1964; GiL1, 1987, etc.).

Alcyonium coralloides (Pallas, 1766)

Parerythropodium coralloides, Weinberg, 1975, p. 53,
figs. 1-9. — Weinberg, 1977, p. 144, pl. 8-9, Tab. IL.

Aleyonium coralloides, Groot & Weinberg, 1982,
p. 293, figs. 1-11, Tab. 1-4.

40 encrusting colonies (stations: 60, 138a, 139, 139a,
144a, 168, 169, 175a, 177, 200b, 207a, K) were found at
depths of 12-100 m, on rock, stones, gorgonian axes
(Eunicella singularis, E. cavolini, E. verrucosa,
Paramuricea clavata, P. macrospina) and bivalve shells
(Pteria hirundo (Linnaeus)).

Distribution: First record from the Aegean Sea. Sea
of Marmara (Tixier-DUrIVAULT, 1961), W. Mediter-
ranean, Adriatic (PAX & MULLER, 1962; GrROOT &
WEINBERG, 1982, etc.), S.W. coast of England,
S. Ireland (VAN SOEST & WEINBERG, 1980), Atlantic
coast of France (TIXIER-DURIVAULT & LAFARGUE,
1966).

Family MAASELLIDAE
Paralcyonium spinulosum (Delle Chiaje, 1822)

Paralcyonium spinulosum, Parenzan, 1977, p. 77, fig.
2. — Weinberg, 1977, p. 156, figs. 13-18.

6 colonies (stations: 67, 69, 139a, K) were found on
rocks. The specimen from station 69 was attached to the
ascidian M. sabatieri. All specimens were found at
depths between 20 and 73 m.

Distribution: First record from the E. Mediterra-
nean. W. Mediterranean (PARENZAN, 1977, etc.),
Atlantic coast of France (LAFARGUE, 1969), Azores
(THOMSON, 1927).

Order GORGONACEA

Family CORALLIIDAE
Corallium rubrum (Linnaeus, 1758)

Corallium rubrum, Carpine & Grasshoff, 1975,
p. 112, fig. 62. — Weinberg, 1976, p. 98, pl. 1, 17-20

22 colonies (stations: 138a, 139a, 177, 194) were
collected at depths of 50-91 m, in caves or under
overhangs. On specimens from stations 138a, 139 and
177 the octocoral S. roseum and the molluscs Ostrea
edulis Linnaeus, Calliostoma zizyphinum (Linnaeus),
Pseudosimnia carnea (Poiret), Heliacus alleryi
(Seguenza), Coralliophila brevis (Blainville) and Mirra
zonata Marryat were found.

Distribution: Aegean Sea (CHINTIROGLOU et al.,
1989, etc.), Kastelorizo (ZiBrowius, 1979), W. Medi-
terranean, Adriatic (PAX & MULLER, 1962; CARPINE &
GRASSHOFF, 1975; GiLl, 1987, etc.), Ibero-Moroccan
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Gulf (Rosst, 1950), Senegal, Cape Verde Islands
(ZIBROWIUS ef al., 1984).

Family PARAMURICEIDAE
Paramuricea clavata (Risso, 1826)

Paramuricea clavata, Carpine & Grasshoff, 1975, p.
14, figs. 1-5. — Weinberg, 1976, p. 94, pl. 13-16.

20 colonies (stations: 60, 139, 139a, 175a, 176a, 177,
200, 200b) from depths of 20-91 m, on hard substrates
(rocks, coralligenous bottoms). The octocoral A. coral-
loides, the scleractinian Paracyathus pulchellus
(Philippi) (on a dead part of a colony), the bivalve
Neopycnodonte cochlear (Poli) and the gastropods
C. zizyphinum, Simnia purpurea Risso and Corallio-
phila squamosa (Bivona), were found on the branches
of this species.

Distribution: First record from the Aegean Sea. Sea
of Marmara (OzTURK & BOURGUET, 1990), W. Mediter-
ranean, Adriatic (CARPINE & GRASSHOFF, 1975; GILI,
1987, etc.).

Paramuricea macrospina (Koch, 1882)

Paramuricea macrospina, Carpine, 1963, p. 19, figs.
10, 12-14. — Carpine & Grasshoff, 1975, p. 22, figs.
6-10.

17 colonies (stations: 139a, 175a, 200, 200b) were
collected from rocks, between 20 and 90 m. On the
specimen of station 139a, the octocoral A. coralloides
was found, while on another from station 175a, the
scleractinian P. pulchellus (on a dead part of a colony)
and the bivalve P. hirundo.

Distribution: Aegean Sea (CARPINE & GRASSHOFF,
1975), Sea of Marmara (DEMIR, 1952-54), W. Medi-
terranean, Adriatic (CARPINE & GRASSHOFF, 1975; GiL,
1987, etc.)

Spinimuricea klavereni (Carpine & Grasshoff, 1975)

Echinomuricea klavereni, Carpine & Grasshoff,
1975, p. 31, figs. 11-14.

Spinimuricea klavereni, Grasshoff, 1992, p. 87.

39 colonies (stations: V, V) were found at depths of
25-40 m, on sand-silty bottoms, stones, shells and
detritic matter.

Distribution: Aegean Sea (CARPINE & GRASSHOFF,
1975), Sea of Marmara (DEMIR, 1952-54), W. Medi-
terranean (CARPINE & GRASSHOFF, 1975; GRASSHOFF,
1977, etc.).

Swiftia dubia (Thomson, 1929)

Swiftia pallida, Madsen, 1970, p. 1, pl. 1-2.
Swiftia dubia, Grasshoff, 1989, p. 209, fig. 3.

7 colonies from station 139a. The colonies were
found on a piece of rock, depth ca. 200 m. On one
specimen, the sea anemone Amphianthus dohrnii (Von
Koch) was found, on another the bivalve P. hirundo.

Distribution: Aegean Sea (CARPINE & GRASSHOFF,
1975), W. Mediterranean (CARPINE & GRASSHOFF,
1975; GrRASSHOFF, 1989, etc.), Atlantic coast of
Europe, Azores, Madeira (GRASSHOFF, 1977b, 1989;
MANUEL, 1981, etc.).

Villogorgia bebrycoides (Koch, 1887)

Villogorgia bebrycoides, Carpine & Grasshoff, 1975,
p- 52, figs. 25-27. — Grasshoff, 1977b, p. 58, figs. 55-57.

3 colonies from station X attached on stones and
biogenic detritus, between 70 and 90 m.

Distribution: First record from the E. Mediterra-
nean. W. Mediterranean (CARPINE & GRASSHOFF, 1975,
etc.), coast of Portugal (GRASSHOFF, 1985), Azores,
Madeira (STUDER, 1901; GRASSHOFF, 1977b).

Family PLEXAURIDAE
Eunicella singularis (Esper, 1791)

Eunicella stricta, Rossi, 1959, p. 207, figs. 1-2.

Eunicella singularis, Weinberg, 1976, p. 68, pl. 1,
2-6.

30 colonies (stations: 138a, 142a, 144a, 168, 169,
175a, A, D, F, P, V) were found on various types of
hard substrates, from 10 to 170 m. The octocorals
S. roseum, A. coralloides, the gastropods Neosomnia
spelta (Linnaeus), Danilia otaviana (Cantraine), Fusi-
nus pulchellus (Philippi) and the ascidian H. papillosa,
were found on the branches of these specimens.

Distribution: First record from the E. Mediterra-
nean, W. Mediterranean, Adriatic (CARPINE &
GRraASSHOFF, 1975; GiLi, 1987, etc.).

Eunicella cavolini (Koch, 1887)

Eunicella cavolini, Rossi, 1959. p. 212, figs. 3-4. -
Weinberg, 1976, p. 75, pl. 1, 6-8.

25 colonies (stations: 40, 131a, 138a, 139a, 169, 175,
175a, 176a, 191, V) were found in depths of 30-100 m,
on hard substrates (stones, coralligenous bottoms,
shells). On the specimen of station 138a, the octocoral
A. coralloides and the bivalve P. hirundo were found,
while on the specimen from station 176a, the polychaete
Lepidonorus clava (Montagu) and the gastropods
Gibbula fanulum (Gmelin) and Pseudosimnia carnea
were present.
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Distribution: S. Aegean Sea (PERES & PICARD,
1958). Sea of Marmara (DEMIR, 1952-54; OzTURK &
BourGUET, 1990), W, Mediterranean, Adriatic (CARPINE
& GRASSHOFF, 1975; GIL1, 1987, etc.).

Eunicella verrucosa (Pallas, 1766)

Eunicella verrucosa, Rossi, 1959, p. 216, figs. 5-8. -
Manuel, 1981, p. 50, fig. 13.

12 colonies (stations: 60, 138a, 139a, 168, 175a,
200b) were found on stones and coralligenous bottoms,
at depths of 20-72 m. On the specimen of station 138a,
the octocoral A. coralloides was found, on the specimen
from station 175a the gastropod Simnia nicaensis Risso.

Distribution: First record from the E. Mediterra-
nean. W. Mediterranean (CARPINE & GRASSHOFF, 1975;
GiLi, 1987, etc.), from British coasts to Angola,
Madeira, Canary Islands, Cape Verde Islands (CARPINE
& GRASSHOFF, 1975; GRASSHOFF, 1977a, 1992,
MANUEL, 1981, etc.).

Family PRIMNOIDAE
Callogorgia verticillata (Pallas, 1766)

Caligorgia verticillata, Carpine, 1963, p. 30, fig. 20.

Callogorgia verticillata, Carpine & Grasshoff, 1975,
p. 102, figs. 56-58.

5 colonies (stations: 139a, 194, 210) were found on
stones, at depths from 60 to 200 m. On the specimen of
station 139a the bivalve P. hirundo was found.

Distribution: First record from the E. Mediter-
ranean. W. Mediterranean (CARPINE & GRASSHOFF,
1975: Giut, 1987, etc.), Biscay Gulf, W. coasts of
Portugal and Morocco, Josephine Bank, Meteor Bank,
Madeira (NOBRE, 1931; GRASSHOFF, 1985), Azores
(STUDER, 1901), Cape Verde Islands (THOMSON, 1927).

Family ISIDIDAE
Isidella elongata (Esper, 1788)

Isidella elongata, Carpine, 1963, p. 32, fig. 21. -
Carpine & Grasshoff, 1975, p. 107, figs. 59-61.

One colony from station F, attached on a small
calcareous stone, depth ca. 150 m.

Distribution: BoRY DE SAINT VINCENT (1834) and
STEINDACHNER (1891), reported this species from the
Aegean (as Isis elongata and Isidiella elongata
respectively) without details. Its presence in the Eastern
Mediterranean has been questioned by PERES & PICARD
(1958) and CARPINE & GRASSHOFF (1975). The present
finding in the North Aegean Sea is the first confirmed
record in the Eastern Mediterranean. W. Mediterranean,

Adriatic (Pax and MULLER, 1962; CARPINE &
GRASSHOFE, 1975, etc.), Ibero-Moroccan Gulf
(GRASSHOFF, 1989).

Order PENNATULACEA

Family VERETILLIDAE
Veretillum cynomorium (Pallas, 1766)

Veretillum eynomorium, Kiikenthal & Broch, 1911,
p. 176, pl. 13 (fig. 1), pl. 18 (figs. 32-36). — Gili &
Pages, 1987, p. 27, figs. le-f, 4a-c.

69 colonies (stations: 78, 99, 109, 177, A, C,E, J, J,,
K, K,, V,) were collected, on silty or sand-silty bottoms,
at depths from 25 to 42 m.

Distribution: Aegean (GELDIAY & KocaTas, 1972),
Sea of Marmara (DEMIR, 1952-54), W. Mediterranean,
Adriatic (Pax & MULLER, 1962; GILI & PaGEs, 1987,
etc.). Cosmopolitan species (KOLLIKER, 1872;
KUKENTHAL & BrocH, 1911; THoMsoN, 1929; TIXIER-
DURIVAULT, 1960, 1963, etc.).

Cavernularia pusilla (Philippi, 1835)

Cavernularia pusilla, Kiikenthal & Broch, 1911,
p. 192, figs. 25-28. — Gili & Pages, 1987, p. 26, figs. 1d,
3f-g.

2 colonies from stations 162 and C were found, at
depths of 30-80 m, on silty or sandy silty bottoms.

Distribution: First record of this species from the
E. Mediterranean, W. Mediterranean (KUKENTHAL &
BRrocH, 1911; THOMSON, 1929; GiLt & Packs, 1987),
from Biscay Gulf to Senegal (NOBRE, 1931; TIXIER-
DURIVAULT, 1963; WiLLIAMS, 1989).

Family FUNICULINIDAE
Funiculina quadrangularis (Pallas, 1766)

Funiculina quadrangularis, Kiikenthal & Broch,
1911, p. 243, figs. 68-73. — Gili & Pagés, 1987, p. 35,
figs. 1b, 3a-e.

10 colonies (stations: 95, C, P, V, Y) were found at
depths of 49-91 m, on silty or sand-silty bottoms.

Distribution: S. Aegean Sea (PERES and PICARD,
1958), W. Mediterranean, Adriatic (THoMsoN, 1927;
Pax & MULLER, 1962; GILI & PAGES, 1987; GRASSHOFF,
1989, etc.). Cosmopolitan species (JUNGERSEN, 1904;
KUKENTHAL & BrocH, 1911; DEICHMANN, 1936, etc.).

Family PENNATULIDAE
Pennatula phosphorea Linnaeus, 1758
Pennatula phosphorea, Kiikenthal & Broch, 1911, p.
365, figs. 160-170. — Gili & Pages, 1987, p. 32, figs. la,
6a-f.
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15 colonies (stations: C, K, V:' Y) were collected, on
silty or sand-silty bottoms, at depths from 25 to 91 m.
On the specimen of station K, the gastropod Odostomia
clavulus (Lovén) was found.

Distribution: First record from the Aegean Sea. Sea
of Marmara (DEMIR, 1952-54), W. Mediterranean,
Adriatic (Pax & MULLER, 1962; PARENZAN, 1973;
GRrASSHOFF, 1989, etc.). Cosmopolitan species
(JUNGERSEN, 1904; KUKENTHAL & BrocH, 1911; TIXIER-
DuURIVAULT & D'Honbr, 1975, ete.).

Pennatula rubra Pallas, 1766

Pennatula rubra, Kiikenthal & Broch, 1911, p. 382,
figs. 182-187. - Gili & Pages, 1987, p. 33, figs. Ic, 5g-k.

4 colonies (stations: J, K, V) on silty or sand-silty
bottoms, at depths from 25 to 40 m.

Distribution: First record from the E. Mediterranean.
W. Mediterranean (THOMSON, 1929; BERENGUIER, 1954;
GiLl & PacEs, 1987, etc.), British Channel (Gray,
1860), coast of Portugal (Gray, 1870), Ibero-Moroccan
Gulf (KUkeNTHAL & BrocH, 1911), Guinea, Sierra
Leone, Ivory coast (TIXIER-DURIVAULT, 1963).

Family PTEROEIDIDAE
Pteroeides griseum (Linnaeus, 1767)

Pteroeides griseum, Kiikenthal & Broch, 1911,
p. 400, figs. 199-205.

Pteroeides spinosum, Gili & Pages, 1987, p. 30, figs.
lg, 5a-g.

10 colonies (stations: 177, A, C, D, E, I, Ji} were
found at depths of 20-90 m, on silty or sand-silty
bottoms.

Distribution: First record from the Aegean Sea. Sea
of Marmara (DEMIR, 1952-54), W. Mediterranean,
Adriatic (THOMSON, 1927; Pax & MULLER, 1962; GILI
& PacEs, 1987, etc.), Atlantic coasts of Europe
(KUKENTHAL & BrocH, 1911; THOoMSON, 1927; NOERE,
1931).

Crassophyllum thessalonicae
Vafidis & Koukouras, 1991

Crassophyllum thessalonicae, Vafidis & Koukouras,
1991, p. 201, figs. 1-3, Tab. I II.

Crassophyllum thessalonicae, recently described by
Varinis & Koukouras (1991) from a former collection
from Thermaikos Gulf (N. Aegean Sea) was not
obtained at any additional station. The holotype was
found at a depth of 37-40 m, on a silty substrate. The
community was that of Amphiura filiformis charac-
terized primarily by the dominance of polychaetes and
secondarily by the gastropod Turritella communis.

The new material from the North Aegean Sea
includes 24 species, 9 of which are new records for the
Eastern Mediterranean, and 14 are new records for the
Aegean Sea.

The review of the literature showed that, previously,
the number of octocoral species known from the Aegean
Sea was 11. Combining that information with the new
results, the number raised to 25 species.

THE OCTOCORAL FAUNA
OF THE MEDITERRANEAN:
CHECK LIST AND COMPARISONS

WiLLiaMs (1992) roughly estimated the number of the
octocoral species known from the Mediterranean to be
40. Our thorough review of the relevant literature
revealed 43 valid Mediterranean octocoral species
belonging to the orders Stolonifera (6), Alcyonacea (5),
Gorgonacea (22), and Pennatulacea (10), listed in table I.

The estimated number of the Mediterranean
octocoral species is based on the following references:
KUKENTHAL & BrocH (1911), THOMsON (1927),
CARPINE (1963, 1964b), VERSEVELDT (1964), CARPINE &
GRASSHOFF (1975, 1985), WEINBERG (1976, 1977, 1978,
1986), GrooT & WEINBERG (1982), GiLl & PAGES
(1987), GraSSHOFF (1989, 1992), VAFIDIS &
Koukouras (1991). The latest important contribution
was by GRASSHOFF (1992), who showed that Lepto-
gorgia viminalis (Pallas) is not a Mediterranean species,
but Atlantic, and that Spinimuricea atlantica Johnson
and Eunicella gazella Studer occur in the Alboran Sea.

27 of the 43 Mediterranean species are found
predominantly in the Eastern Atlantic (rable I); 11
species are known only from the Mediterranean
(possibly endemics) and only 5 species, all belonging to
the order Pennatulacea, are cosmopolitan. There is no
evidence of octocoral Lessepsian immigrants in the
Mediterranean Sea, The distribution of octocoral species
in the various Mediterranean areas and the Black Sea
(fig. 2), is as follows:

— Catalan coast and Balearic Islands (CC): 25
species, 58.1% of the octocoral Mediterranean fauna
(GrL1, 1981, 1987; GiLt & Pacis, 1987; GiLI et al.,
1987, 1989).

— Alboran Sea (AL): 25 species, 58.1% of the
Mediterranean fauna (WEINBERG, 1986; GRASSHOFF,
1989, 1992).

— Mediterranean coast of France and Monaco (FC):
34 species, 79.1% of the Mediterranean fauna
(KOLLIKER, 1872; MARION, 1882, LACAZE-DUTHIERS,
1888, 1900; RouLg, 1900; JUNGERSEN, 1904; THOMSON,
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TABLE | . — Check list of Mediterranean octocorals. Distribution of octocorals in various areas of the Mediterranean and the Black Sea (symbols of
areas, as in figure 2). Zoogeographical characterization (ZC): E, possibly endemic species; AM, Atlanto-Mediterranean species; C,
cosmopolitan species. Species marked «# are reported for the first time from the Eastern Mediterranean and those with # are reported for the
first ime from the Aegean Sea.

TapLEAU 1. — Liste des octocoraux de la Méditerranée. Répartition des octocoraux dans les différentes régions de la Méditerranée e1 en mer Noire
(pour les symboles des zones, voir la figure 2). Caraciérisation zoogéographique (ZC) : E, espéce potentiellement endémique ; AM, espece
atlantico-méditerranéenne ; C, espéce cosmopolite, Les espéces mentionnées pour la premiére fois de la Méditerranée orientale sont notées
avec +4, et celles nouvelles pour la faune de la mer Egée avec ».

Mediterranean octocorals cC AL FC WI AT AD IB LB AS MS BS ZC
Stolonifera
we  Cornularia cornucopiae (Pallas, 1766) ; + + + + & AM
"« Clavularia érassa (Milne-Edwards, 1848) " + + + + + it E
Clavularia marioni Koch, 1891 + AM
Clavularia carpediem Weinberg, 1986 + E
Sarcedictyon rosewmn (Philippi, 1842) + + + + + + + AM
Scleranthelia rugosa (Pourtales, 1867) + AM
Alcyonacea
Alevonium palmarum Pallas, 1766 - + - + + + + + AM
Aleyonium acaule Marion, 1878 + + + + + + AM
+  Aleyonium coralloides (Pallas, 1766) + £ - + + ¥ + AM
Maasella edwardsi (Lacaze-Duthiers, 1888) + + s + + - + E
+4  Paralcyonium spinulosum (Delle Chiaje, 1822) 4 + - + + + AM
Gorgonacea
Corallium rubrum (Linnaeus, 1758) + + + + + + + + + AM
Acanthogorgia hirsuta Gray, 1857 + 4 + AM
¥ Paramuricea clavata (Risso, 1826) + + + + + + + + E
Paramuricea macrospina (Koch, 1882) - + + T+ + + + + E
Bebryce mollis Philippi, 1842 + + + + + AM
Spinimuricea atlantica (Johnson, 1862) + AM
Spinimuricea klavereni (Carpine & Grasshoff, 1975) + + + + + + E
Muriceides lepida Carpine & Grasshoff, 1975 + - AM
Placogorgia coronata Carpine & Grasshoff, 1975 + AM
Placogorgia massiliensis Carpine & Grasshoff, 1975 + + E
Swiftia dubia Thomson, 1929 - + + AM
w Villogorgia bebrycoides (Koch, 1887) + # + AM
W% Eunicella singularis (Esper, 1791) + + + + + + + + E
Eunicella cavolini (Koch, 1887) + + + - - + - + E
wi Eunicella verrucosa (Pallas, 1766) # + + 4 + + + AM
Eunicella filiformis Studer, 1901 + AM
Eunicella gazella Studer, 1901 4 AM
Leptogorgia sarmentosa Esper, 1789 + + + + - + E
Ellisella paraplexauroides Stiasny, 1936 + AM
Ellisella flagellum (Johnson, 1863) + AM
w# Callogorgia verticillata (Pallas, 1766) + + + + * AM
w% [sidella elongata (Esper, 1788) + + + + + + + AM
Pennatulacea
Veretillum eynomorium (Pallas, 1766) + + + + + + + + 2
s+ Cavernularia pusilla (Philippi, 1835) + + - + AM
Kophobelemnon stelliferum (O, F. Miiller, 1776) + + + 4 + C
Funiculina quadrangularis (Pallas, 1766) + + + + + % + + C
Virgularia mirabilis (Linnaeus, 1758) + + + + + + C
Pennanila aculeata Danielsen, 1860 + AM
v Pennatula phosphorea Linnaeus, 1758 + + + + + + + + + [
¥+  Pennatula rubra Pallas, 1766 + + + + + + AM
«  Pteroeides griseum (Linnaeus, 1767) + + + + + - + 0 AM
Crassophyllum thessalonicae Vafidis & Koukouras, 1991 + E

Total number of species: 25 25 3 29 22 20 13 2 25 12 1
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FiG. 2. — Distribution of octocorals in various areas of the Mediterranean and the Black Sea, as

percentages of the total Mediterranean species — in parenthesis the total number of species
of each area. The darker part of the columns shows the percentages added by the present
study. AL = Alboran Sea, CC = Catalan coast, FC = French coast, WI = Western Italian
coast, AT = Tunisian and Algerian coasts, IB = lonian Basin, LB = Levantine Basin,
AD = Adriatic Sea, AS = Aegean Sea, MS = Marmara Sea, BS = Black Sea, EM =
Eastern Mediterranean (east of 21°).

FiG. 2. — Répartition des octocoraux dans différentes régions de la Méditerranée et en mer

Noire, en % du nombre total d'espéces méditerranéennes; le nombre 1otal d'espéces de
chaque zone est donné entre parenthéses. Les pourcentages réévalués par la présente
étude sont donnés dans les colonnes supérieures, plus foncées. AL = mer d'Alboran,
CC = cdte catalane, FC = céte frangaise, Wl = céte occidentale de I'lalie, AT = cétes
tunisiennes et algériennes, IB = bassin lonien, LB = bassin Levantin, AD = mer
Adriatique, AS = mer Egée, M58 = mer de Marmara, BS = mer Noire, EM = Méditerranée
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orientale (a l'est de 21°)

1927, 1929; StiAsNY, 1940; BERENGUIER, 1954,
CARPINE, 1963, 1964a, 1965; LAUBIER, 1966; TIXIER-
DURIVAULT & LAFARGUE, 1968; WEINBERG, 1975, 1977,
1978, 1979, 1980; CARPINE & GRASSHOFF, 1975, 1985).

— Western coast of Italy (WI): 29 species, 67.4% of the
Mediterranean fauna (DELLE CHIAJE, 1822, 1828; VON
Koch, 1887, 1891; Lo Bianco, 1909; TorRTONESE, 1936;
STiasNy, 1942; Rosst, 1950, 1958a, 1959, 1971; PErEs &
PicArD, 1958; ScumipT, 1972; MORRI et al., 1991).

— Algerian and N. Tunisian coasts (AT): 22 species,
51.2% of the Mediterranean fauna (LACAZE-DUTHIERS,
1888, 1900; VIGUIER, 1888; KUKENTHAL & BROCH,
1911; THOMSON, 1929; STiASNY, 1940; Azouz, 1968,
1973; CARPINE & GRASSHOFF, 1975; PARENZAN, 1977;
WEINBERG, 1978).

— Adriatic coasts (AD): 20 species, 46.5% of the
Mediterranean fauna (GRAEFFE, 1884; StossicH, 1885;
BrocH, 1935, 1953; STiasNy, 1940; Pax & MIULLER,
1953, 1955a, b, 1962; GAMULIN-BRIDA, 1967).

— lonian Basin (Ionian Sea, E. Tunisian coast, North
African coast-east of 21°) (IB): 13 species, 30.2% of the
Mediterranean fauna (Rossi, 1958b; LABOREL, 1960;
CARPINE, 1963; MARCHETTI, 1965; MICALLEF & EVANS,
1968; Azouz, 1969; PARENZAN, 1973; CARPINE &
GRASSHOFF, 1975).

— Sea of Marmara (MS): 12 species, 27.9% of the
Mediterranean fauna (Marion, 1898; DEMIR, 1952-54;
TorTONESE, 1959; TIXIER-DURIVAULT, 1961; OzTURK &
BOURGUET, 1990).

— Only two species are known from the Levantine
Basin (LB), both reported from its NW part (between
Rhodes Island and Megisti Islet), making 4.7% of the
Mediterranean octocoral fauna: Funiculina quadran-
gularis reported by PERES & Picarp (1958) and
Corallium rubrum by ZiBrowius (1979).

— In the Black Sea (BS) octocorals are represented
only by the species Virgularia mirabilis (2.3%). The
presence of this species in the Black Sea is restricted in
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the area near Bosporus. Its first report from this area
was by OsTROUMOV (1893), according to BACESCU et al.
(1971). Later on, it was found by NikiTiN (1931),
according to Caspers (1957). The most recent report of
the species is that by BAcgscu et al. (1971) who found a
dense population of V. mirabilis (st. 665) at a depth of
about 100 m, and 19-20%. bottom salinity.

As mentioned above, 25 species (58.1%) are known
from the Aegean Sea (AS); to this percentage the
present study contributed 32.5%.

The species known from the Eastern Mediterranean
are 27, representing 62.8% of the Mediterranean
octocoral fauna (fig. 2); to this percentage this study
also contributed 20.9%.

13 species found in the western Mediterranean basin
have not yet been reported from the central and eastern
basins (table I). These species are 3 Stolonifera
(Clavularia marioni, C. carpediem and Scleranthelia
rugosa), 9 Gorgonacea (Acanthogorgia hirsuta,
Spinimuricea atlantica, Muriceides lepida, Placogorgia
coronata, P. massiliensis, Eunicella filiformis,
E. gazella, Ellisella paraplexauroides and E. flagellum)
and 1 Pennatulacea (Pennatula aculeata). Only two of
these (C. carpediem and P. massiliensis) are exclusively
known from the Mediterranean (possibly endemics 7)
while the remaining 11 are Atlanto-Mediterranean.
None of them is cosmopolitan. On the other hand, only
one species is missing from the western basin, the
recently described Crassophyllum thessallonicae
(Varpis & KOUKOURAS, 1991), unique representative of
the genus in the Mediterranean. Four of the 13 species
have been found only in the Alboran Sea (one of which
is not yet known elsewhere; possibly endemic ?), 4 only
from the French coast, 1 only from the western Italian
coast and 1 only from the Algerian-Tunisian coast. The
remaining 3 species have been found in two or more
areas of the western basin. Consequently, the higher
species diversity in the western basin can be explained
by a number of Atlantic species having their eastern
limit in the Mediterranean, i.e. in various areas of the
western basin. Among the areas of the western basin,
the richest in species is the French coast. This can be
partly explained by the more intensive research effort
there. The diversity on the western Italian coast is closer
to that of the French coast, also due to intensive
research. In the Adriatic, although well studied, the
lower number of species can be explained by its
shallowness, relatively low winter temperatures and
lower salinities.

Concerning the Black Sea, only one octocoral species
has been summarily mentioned, despite satisfactory

research carried out in this area. This is undoubtedly due
to the very peculiar oceanographic conditions prevailing
there, especially the low salinity and temperature,
making it a separate, different ecosystem. Furthermore,
the number of species found in the Sea of Marmara is
considerably lower than in the Aegean, in spite of the
relatively adequate research carried out; influx from the
Black Sea appears decisive. This area should be
considered as a transitional zone between the Black Sea
and the Aegean. Similar conclusions result from
research on other animal groups, such as echinoderms
(TORTONESE & DEMIR, 1960) and decapod crustaceans
(KocaTas, 1981; KOUKOURAS et al., 1992).

The Levantine basin in the overall most oligotrophic
area of the Mediterranean, being an extremely stressed
marine environment with a 30% impoverishment in the
general diversity of its biota (Por & DIMENTMAN, 1989).
Recently, Koukouras & Russo (1991) showed that this
impoverishment is obvious in the soft substrata of the
midlittoral zone. However, the report of only two
octocoral species from this basin should not be
attributed exclusively to the general impoverishment,
but also to the poor sampling efforts in the basin. This
later reason, should also be considered in view of the
small number of octocoral species found up to the
present in the Tonian Basin (central Mediterranean).

Because some biotopes, such as submarine caves, can
be very rich in octocoral species, and have not been
sufficiently studied throughout the Mediterranean, and also
because the various Mediterranean areas are not equally
studied with reference to octocorals, an estimation and
discussion of the affinities among them cannot be made.
However, we considered it useful to present the numbers
of species in common among them (fable IT).

TasLE I . — Numbers of species in commeon among the octocoral
faunas of certain areas of the Mediterranean (symbols of areas,
as in figure 2).

TasLEAU IT . — Nombre d'espéces communes aux faunes des diffé-
rentes régions de la Méditerranée (mémes symboles que pour

la figure 2).

AS AD AT WI FC AL
CC 21 20 18 24 24 15
AL 14 12 12 17 21
FC 23 19 19 26
WI 23 20 21
AT 17 15
AD 17
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