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Earlier and recent sampling carried out in the Aegean Sea revealed the presence of 20 asteroid,
14 ophiuroid, 21 echinoid, and 1 holothuroid species. The ophiuroid Monaphiura apicula, and
the echinoids Arbaciella elegans, Echinus melo and Hemiaster expergitus are recorded for the first
time in the Eastern Mediterranean; the latter has previously been known only from the Western
Mediterranean. The ophiuroid Amphiura (Acrocnida) brachiata is recorded for the first time in
the Aegean Sea. For all species, information on their distribution and habitat is given. A check-
list of the Mediterranean and Black Sea echinoderms, as well as their distribution in the Mediter-
ranean territorial areas and the Black Sea are also presented. Furthermore, the faunas of the
Mediterranean territorial areas are compared. According to the considered data, the number of
species decreases as follows: Western Mediterranean, Aegean Sea, Adriatic Sea, Central Medi-
terranean, Levantine Sea and Black Sea. Species with an Atlanto-Mediterranean distribution
dominate in all areas and are followed in numbers by the Mediterranean endemics and cos-
mopolitans. Four species of Indo-Pacific origin are located in the Levantine and SE Aegean seas.
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INTRODUCTION

Specific or scattered information on the echinoderm
fauna of the Aegean Sea is mainly included in: Spratt
& Forbes (1842), Forbes (1844, 1845), Raulin (1870),
Carus (1885), Steindachner (1891), Marenzeller
(1893, 1895), Ostroumoff (1896), Marion (1898), Pa-
nagiotopoulos (1916), Athanassopoulos (1917, 1921),
Issel (1928), Tortonese (1946, 1947, 1965), Belloc
(1948), Péres & Picard (1958), Laborel (1960), Tor-
tonese & Demir (1960), Jacquotte (1962), Kisseleva
(1963, 1983), Makkavieva (1963), Caspers (1968),
Vamvakas (1971), Geldiay & Kocatas (1972), Chardy
et al. (1973), Koukouras & Sinis (1981), Bianchi &
Morri (1983), Unsal (1985), Pancucci & Zenetos
(1990), Fiege & Yulin (1994) and Pancucci (1994).
Pancucci-Papadopoulou (1996), mainly based on
a survey of the literature, recorded the presence of
103 echinoderm species (2 crinoids, 33 holothuroids,
25 asteroids, 23 ophiuroids and 20 echinoids) in the
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Aegean Sea. More recent information on the Aegean
echinoderm fauna has been provided only by Ozay-
din et al. (1995).

According to the information included in the
above papers, the echinoderm fauna of the Aegean
Sea (including the Sea of Marmara) consists of 103
species (2 crinoids, 33 holothuroids, 25 asteroids, 22
ophiuroids and 21 echinoids).

The present paper focuses on: i) the new infor-
mation on the echinoderm fauna of the Aegean Sea
and, ii) the comparison of the Aegean fauna with the
faunas of the neighbouring seas.

MATERIALS AND METHODS

A total of 6725 echinoderm specimens, collected
from 181 stations located in the Aegean Sea (Fig. 1)
were examined. Information on the characteristics of
the sampling stations is given in the presentation of
the species found. The samples were obtained using
fishing nets, various types of dredges and grabs and
by free or SCUBA diving at depths up to 1250 m. The
specimens have been deposited at the Museum of the
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FIG. 1. Map of the Aegean Sea, indicating the sampling stations.

Department of Zoology, Aristotle University of Thes-
saloniki (MDZAUT).

RESULTS AND DISCUSSION

Taxonomic list

1. Eleutherozoa — Asteroidea

The following 20 species were found in the Aegean
Sea during the present study.

Anseropoda placenta (Pennant, 1777)

Material: 31 specimens; stas 2, 16, 85, 104, C, E, I, J,
M, V and W; depth 5-190 m; on rocks, biogenic detri-
tus, and sandy, sandy silt and silty bottoms; Dmax.
(maximum diameter) = 145.6 mm.

Distribution: A species known from various local-
ities of the Aegean Sea (Forbes, 1844 as Palmipes
membranaceus; Tortonese, 1947 as Palmipes placen-
ta; Péres & Picard, 1958 as Anseropoda membrana-
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cea; Vamvakas, 1971; Geldiay & Kocatas, 1972).

An Atlanto-Mediterranean species (Table 1),
known from all over the Mediterranean and the At-
lantic regions (Mortensen, 1927; Cherbonnier, 1958;
Zavodnik, 1960; Tortonese, 1965; Kaspiris & Torto-
nese, 1982; Ozaydin et al., 1995).

Asterina gibbosa (Pennant, 1777)

Material: 152 specimens; stas 20, 25, 29, 42, 102, 105,
123, 127, 129, 130, 135, 140, 142, 146, 147, 151, 159,
162, 163, 168, 172, 173, 174, 186, 192, 194, 199, 200,
203, 205, 208 and 209; depth 0-27 m; on rocks, boul-
ders, cobbles, and meadows of Zostera and Posidonia;
Dmax. =43.3 mm.

Distribution: Known from many localities of the
Aegean Sea (Athanassopoulos, 1917; Tortonese, 1947;
Pancucci & Zenetos, 1990).

An Atlanto-Mediterranean species (Table 1),
known from all over the Mediterranean and the At-
lantic regions (Mortensen, 1927; Mortensen & Steuer,
1937; Tortonese, 1961, 1965; Zavodnik, 1976; Pan-
cucci & Zenetos, 1989).

Astropecten aranciacus (Linnaeus, 1758)

Material: 54 specimens; stas 20, 50, 78, 80, 85, 87, 89,
99, 104, 105, 108, 109, 110, 127, 130, 134, 147, 153,
156, 162, 176, 189, 191, 193, 196, 201, A, C, D and E;
depth 1-110 m; on biogenic detritus, sandy and sandy
silt bottoms, and meadows of Zostera and Posidonia;
Dmax. =289.2 mm.

Distribution: Known from various localities of the
Aegean Sea (Tortonese, 1947; Tortonese & Demir,
1960; Pancucci & Zenetos, 1990).

An Atlanto-Mediterranean species (Table 1),
known from all over the Mediterranean and the At-
lantic regions (Mortensen, 1927; Tortonese, 1965;
Kaspiris & Tortonese, 1982; Ozaydin et al., 1995).

Astropecten bispinosus (Otto, 1823)

Material: 63 specimens; stas 97, 104, 105, 109, 115,
152, 159, 161, 162, 168, 192, A, C, D, E, V and W;
depth 1-105 m; on sandy, sandy silt and silty bottoms,
and meadows of Posidonia; Dmax. =212.0 mm.

Distribution: This species has been known in the
Aegean Sea, from the Sea of Marmara (Ostroumoff,
1896; Tortonese & Demir, 1960), Rhodos island
(Tortonese, 1946) and the Izmir gulf (Geldiay & Ko-
catas, 1972).

An Atlanto-Mediterranean species (Table 1),
known from all over the Mediterranean and the Atlan-
tic regions (Mortensen, 1927; Mortensen & Steuer,
1937; Tortonese, 1965; Zavodnik, 1981; Pancucci &
Zenetos, 1989; Ozaydin et al., 1995).

Astropecten irregularis pentacanthus (Delle Chiaje,
1825)

Material: 632 specimens; stas 33, 40, 41, 43, 49, 79, 85,
89, 95, 103, 105, 109, 110, 112, 129, 133a, 155, 162, A,
CD,E F,G,J,L, M,N, Q, R, S and W; depth 1-460
m; on biogenic detritus, sandy, sandy silt and silty bot-
toms, and meadows of Zostera and Posidonia; Dmax.
=197.6 mm.

Distribution: Known in the Aegean Sea, from An-
timilos islet (Marenzeller, 1893 as A. pentacanthus),
the Sea of Marmara (Ostroumoff, 1896; Tortonese &
Demir, 1960) and the Izmir gulf (Geldiay & Kogatas,
1972; Unsal, 1985).

An Atlanto-Mediterranean species (Table 1),
known from all over the Mediterranean and the
Atlantic regions (Mortensen, 1927; Mortensen &
Steuer, 1937; Zavodnik, 1977; Pancucci & Zenetos,
1989).

Astropecten jonstoni (Delle Chiaje, 1825)

Material: 24 specimens; stas 20, 54, 95, 104, 125, 132,
146, 160, 163, 168, 196 and F; depth 1-90 m; on bio-
genic detritus, sandy and sandy silt bottoms, and mea-
dows of Zostera and Posidonia; Dmax. =75.2 mm.

Distribution: This species has been known from
the Sea of Marmara (Tortonese & Demir, 1960), the
Izmir gulf (Geldiay & Kogatas, 1972) and Kos island
(Bianchi & Morri, 1983).

A Mediterranean endemic species (Table 1),
known from all over the Mediterranean region (Mor-
tensen & Steuer, 1937; Tortonese, 1965; Zavodnik,
1972; Pancucci & Zenetos, 1989).

Astropecten platyacanthus (Philippi, 1837)

Material: 7 specimens; stas 76, 104, 130, 157, 188 and
199; depth 1-16 m; on sandy and sandy silt bottoms,
and meadows of Zostera and Posidonia; Dmax. =
160.0 mm.

Distribution: This species has been known in the
Aegean Sea only from the Sea of Marmara (Ostrou-
moff, 1896; Tortonese & Demir, 1960), Antiparos
islet (Tortonese, 1965), and the Izmir gulf (Unsal,
1985).
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A Mediterranean endemic species (Table 1) known
from all over the Mediterranean region (Zavodnik,
1972; Demetropoulos & Hadjichristophorou, 1976;
Rodriguez, 1979; Pancucci & Zenetos, 1989).

Astropecten spinulosus (Philippi, 1837)

Material: 7 specimens; stas 20, 127, 156 and 157;
depth 1-28 m; on sandy and sandy silt bottoms, and
meadows of Zostera and Posidonia; Dmax. = 98.5
mm.

Distribution: This species has been known in the
area only from the Sea of Marmara (Demir, 1952/
1954) and the Izmir gulf (Geldiay & Kocatas, 1972;
Unsal, 1985).

A Mediterranean endemic species (Table 1) known
from all over the Mediterranean region (Mortensen
& Steuer, 1937; Cherbonnier, 1958; Tortonese, 1961;
Zavodnik, 1967; Kaspiris & Tortonese, 1982).

Brisingella coronata (O. Sars, 1871)

Material: 2 specimens; stas Q and R; depth 120-320
m; on sandy silt and silty bottoms; LAmax. (maxi-
mum arm length) =310.0 mm.

Distribution: Known from various localities of the
Aegean Sea (Steindachner, 1891; Marenzeller, 1893,
1895; Ozaydin et al., 1995).

An Atlanto-Mediterranean species (Table 1) known
from all over the Mediterranean and the Atlantic
regions (Marenzeller, 1893, 1895; Mortensen, 1927,
Cherbonnier, 1958; Zavodnik, 1972; Demetropoulos
& Hadjichristophorou, 1976).

Chaetaster longipes (Retzious, 1805)

Material: 1 specimen; sta 79; depth 40-50 m; on sandy
silt bottoms; D =240.0 mm.

Distribution: This species has been known in the
Aegean Sea only from the SW coast of Turkey (Oza-
ydin et al., 1995).

An Atlanto-Mediterranean species (Table 1) known
from all over the Mediterranean and the Atlantic
regions (Ludwig, 1897; Mortensen, 1927; Cherbon-
nier, 1958; Zavodnik, 1972; Demetropoulos & Had-
jichristophorou, 1976; Gjiknuri, 1981; Kaspiris &
Tortonese, 1982).

Coscinasterias tenuispina (Lamarck, 1816)

Material: 49 specimens; stas 5, 15, 19, 20, 30, 68, 71,
89, 123, 138, 162, 175, 179, 181, 202, 205, 207, D and
E; depth 0-50 m; on rocks, biogenic detritus, sandy

and silty sand bottoms, and meadows of Zostera and
Posidonia; Dmax. = 165.0 mm.

Distribution: Known in the Aegean from Rhodos
island (Tortonese, 1946), the Tainaron cape (Péres &
Picard, 1958), the Izmir gulf (Geldiay & Kocgatas,
1972; Unsal, 1985) and the Giilliik gulf (Ozaydin et
al., 1995).

An Atlanto-Mediterranean species (Table 1) known
from all over the Mediterranean and the Atlantic re-
gions (Ludwig, 1897; Mortensen, 1927; Mortensen &
Steuer, 1937; Cherbonnier, 1958; Tortonese, 1961;
Zavodnik, 1972; Kaspiris & Tortonese, 1982).

Echinaster (Echinaster) sepositus sepositus (Retzius,
1783)

Material: 100 specimens; stas 20, 30, 40, 79, 89, 110,
112, 129, 132, 134, 156, 168, 174, 183, 191, 194, 196,
A,D,E, I, K, M, P, T, V and W; depth 0-210 m; on
rocks, biogenic detritus and sandy, silty sand and
sandy silt substrata and meadows of Zostera and Posi-
donia; Dmax. =260.5 mm.

Distribution: Known from various localities of the
Aegean Sea and the Sea of Marmara (Forbes, 1844;
Ostroumoff, 1896; Tortonese, 1947; Pérés & Picard,
1958; Tortonese & Demir, 1960; Jacquotte, 1962;
Vamvakas, 1971; Geldiay & Kocatas, 1972; Unsal,
1985; Pancucci & Zenetos, 1990).

An Atlanto-Mediterranean species (Table 1) known
from all over the Mediterranean and the Atlantic
regions (Koehler, 1924; Cherbonnier, 1958; Tortone-
se, 1961; Zavodnik, 1972; Kaspiris & Tortonese,
1982; Pancucci & Zenetos, 1989; Ozaydin et al.,
1995).

Hacelia attenuata (Gray, 1840)

Material: 6 specimens; stas 175, 176, 177, 186 and M;
depth 1-190 m; on rocks, biogenic detritus, and sandy,
silty sand and sandy silt substrata; Dmax. = 120.5 mm.

Distribution: Known from various localities of the
Aegean Sea (Marenzeller, 1895; Péres & Picard,
1958; Tortonese & Demir, 1960; Vamvakas, 1971;
Geldiay & Kocatas, 1972; Kisseleva, 1983; Ozaydin et
al., 1995).

An Atlanto-Mediterranean species (Table 1) known
from all over the Mediterranean and the Atlantic
regions (Ludwig, 1897; Mortensen, 1927; Cherbon-
nier, 1958; Zavodnik, 1972, 1981; Kaspiris & Tor-
tonese, 1982).
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Luidia ciliaris (Philippi, 1837)

Material: 6 specimens; stas 185, 189, 191, 192, A and
T; depth 1-90 m; on rocks, biogenic detritus and san-
dy, silty sand and sandy silt substrata; Dmax. = 545.5
mm.

Distribution: Known in the Aegean Sea from the
Sea of Marmara (Demir, 1952/1954; Tortonese &
Demir, 1960), from Rhodos island (Tortonese, 1946,
1947) from the south of Santorini (Jacquotte, 1962),
and from the SE of Limnos island and the Edremit
gulf (Ozaydin et al., 1995).

An Atlanto-Mediterranean species (Table 1)
known from all over the Mediterranean and the
Atlantic regions (Ludwig, 1897; Mortensen, 1927,
Cherbonnier, 1958; Zavodnik, 1972; Demetropoulos
& Hadjichristophorou, 1976; Gjiknuri, 1981; Kaspiris
& Tortonese, 1982).

Luidia sarsi sarsi Diiben & Koren, in Diiben, 1845

Material: 6 specimens; stas 79, Q, S and V; depth 20-
190 m; on sandy, silty sand and sandy silt substrata;
Dmax. =290.5 mm.

Distribution: This species has been known in the
Aegean Sea only from the SE of the cape Maleas and
between the cape Maleas and Milos (Marenzeller,
1893, 1895; as L. paucispina), from between Paros
and Naxos islands (Péres & Picard, 1958) and from
the NE of Samothraki island (Jacquotte, 1962).

An Atlanto-Mediterranean species (Table 1) known
from all over the Mediterranean and the Atlantic re-
gions (Marenzeller, 1893; Mortensen, 1927; Tortone-
se, 1957; Cherbonnier, 1958; Zavodnik, 1972; Gjiknu-
ri, 1981).

Marthasterias glacialis (Linnaeus, 1758)

Material: 96 specimens; stas 18, 62, 78, 79, 85, 87, 109,
116, 125, 129, 133, 137, 146, 152, 153, 156, 162, 167,
174,177, 168b, 179, 180, 183, 192, 193, 203, 205, A, C,
L, Q, V and W; depth 1-105 m; on rocks, biogenic
detritus and sandy, silty sand and sandy silt substrata,
and meadows of Zostera and Posidonia; Dmax. =
360.6 mm.

Distribution: Known from various localities of the
Aegean Sea (Forbes, 1844, as Uraster glacialis; O-
stroumoff, 1896, as Asterias glacialis; Athanassopou-
los, 1917; Péreés & Picard, 1958; Tortonese & Demir,
1960; Geldiay & Kocatas, 1972; Ozaydin et al., 1995).

An Atlanto-Mediterranean species (Table 1) known
from all over the Mediterranean and the Atlantic

regions (Mortensen, 1927; Cherbonnier, 1958; Tor-
tonese, 1965; Zavodnik, 1972, 1981; Ozaydin etal.,
1995) as well as from the Black Sea — the Bosporus
and off the Bosporus (Marion, 1898, as Asterias gla-
cialis; Tortonese & Demir, 1960).

Odontaster mediterraneus (Marenzeller, 1893)

Material: 2 specimens; stas S and T; depth 80-250 m;
on sandy silt and silty substrata; Dmax. = 80.5 mm.

Distribution: This species has been known in the
Aegean Sea only from the west of Milos island (Ma-
renzeller, 1893, as Gnathaster mediterraneus), bet-
ween Serifos and Milos islands (Marenzeller, 1895)
and from the west of Lesvos island, the SW of Skyros
island, the north of Samos island and the north of
Rhodos island (Ozaydin et al., 1995).

An Atlanto-Mediterranean species (Table 1)
known from the European Atlantic coast (Mortensen,
1927), the western Mediterranean (Ludwig, 1897;
Piras, 1972; Sibuet, 1974), the Adriatic Sea (Zavod-
nik, 1972) and the Levantine Basin; south coast of
Turkey (Ozaydin et al., 1995). It is not known from
the Central Mediterranean.

Ophidiaster ophidianus (Lamarck, 1816)

Material: 1 specimen; sta R; depth 40 m; on silty sand
substratum; D = 205.0 mm.

Distribution: This species has been known in the
Aegean (Forbes, 1844, as O. laevigata) only from
Rhodos island (Tortonese, 1946, 1947), Kos island
(Bianchi & Morri, 1983), the south of Limnos island
and the SE of Chios island (Ozaydin et al., 1995).

An Atlanto-Mediterranean species (Table 1)
known from all over the Mediterranean and the At-
lantic regions (Mortensen, 1927; Cherbonnier, 1958;
Tortonese, 1965; Zavodnik, 1972, 1981; Ozaydin et
al., 1995; Pancucci-Papadopoulou, 1996).

Peltaster placenta (J. Miiller & Troschel, 1842)

Material: 5 specimens; stas A, C, G and S; depth 40-
180 m; on sandy and silty sand substrata; Dmax. =
90.7 mm.

Distribution: Known from various localities of the
Aegean Sea (Marenzeller, 1895, as Pentagonaster pla-
centa; Tortonese, 1946, 1947, as Ceramaster placenta;
Péres & Picard, 1958, as Ceramaster placenta; Tor-
tonese & Demir, 1960, as Sphaeriodiscus placenta;
Ozaydin et al., 1995, as Sphaeriodiscus placenta).
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An Atlanto-Mediterranean species (Table 1) known
from all over the Mediterranean and the Atlantic
regions (Ludwig, 1897; Mortensen, 1927; Cherbon-
nier, 1958; Tortonese, 1961; Zavodnik, 1972; Deme-
tropoulos & Hadjichristophorou, 1976; Kaspiris &
Tortonese, 1982; Ozaydin et al., 1995).

Tethyaster subinermis (Philippi, 1837)

Material: 3 specimens; stas 79, R and S; depth 40-320
m; on silty sand and sandy silt substrata; Dmax. =
360.2 mm.

Distribution: This species has been known in the
Aegean Sea only from Rhodos island (Tortonese,
1946, 1947), the S and SE of Limnos island, the SW
and S of Lesvos island and the G6kova gulf (Ozaydin
etal., 1995).

An Atlanto-Mediterranean species (Table 1)
known in the Atlantic Ocean from the Bay of Biscay
to Morocco and Liberia (Mortensen, 1927). Also
known from the western Mediterranean (Cherbon-
nier, 1958), the Adriatic (Zavodnik, 1972), the central
Mediterranean, the Taranto gulf (Tortonese, 1961),
Peloponnisos (Kaspiris & Tortonese, 1982), the
Levantine basin, Cyprus (Demetropoulos &
Hadjichristophorou, 1976), and the south coast of
Turkey (Ozaydin et al., 1995).

2. Eleutherozoa — Cryptosyringida — Ophiuroidea

The following 14 species were found in the Aegean
Sea during the present study.

Amphipholis squamata (Delle Chiaje, 1828)

Material: 31 specimens; stas 16, 115, 120, 123, 141,
175, 188, 203, C, Q and V1; depth 0-210 m; on rocks,
organic detritus, sandy and sandy silt substrata, as
well as associated with sponges. Ddmax. (Maximum
disc diameter) = 3.4 mm.

Distribution: Known from many localities of the
Aegean Sea (Forbes, 1844, as Amphiura neglecta; O-
stroumoff, 1896, as Amphiura squamata; Tortonese,
1947; Pérés & Picard, 1958; Tortonese & Demir,
1960; Caspers, 1968; Vamvakas, 1971; Pancucci &
Zenetos, 1990; Ozaydin et al., 1995).

A cosmopolitan species (Table 1) known from all
the Mediterranean areas (Mortensen & Steuer, 1937;
Tortonese, 1956, 1961, 1966; Cherbonnier, 1958; Za-
vodnik, 1972; Pancucci & Zenetos, 1989) and the
Black Sea — the Bosporus (Tortonese & Demir, 1960),
the Atlantic Ocean (Mortensen, 1927) and the Pacif-
ic Ocean (Clark & Rowe, 1971).

Amphiura (Acrocnida) brachiata (Montagu, 1804)

Material: 1 specimen; sta 96; depth 5.3 m; on sandy
substratum; Ddmax. = 8.5 mm.

Distribution: This species is reported for the first
time from the Aegean Sea.

An Atlanto-Mediterranean species (Table 1)
known from all over the Mediterranean and the At-
lantic regions (Mortensen, 1927; Tortonese, 1965;
Cherbonnier & Guille, 1967; Zavodnik, 1972; Deme-
tropoulos & Hadjichristophorou, 1976; Pancucci &
Zenetos, 1989; Ozaydin et al., 1995).

Amphiura chiajei Forbes, 1843

Material: 2815 specimens; stas 77, 78, 84, 96, 97, 101,
106, 107, 112, 113, 152, 156, 198, 209, C, D, I and V1;
depth 2-250 m; on sandy, silty sand and sandy silt sub-
strata; Ddmax. = 9.7 mm.

Distribution: Known from many localities of the
Aegean Sea (Forbes, 1844, 1845, as A. florifera; Ma-
renzeller, 1895; Ostroumoff, 1896; Pérés & Picard,
1958; Tortonese & Demir, 1960; Caspers, 1968; Pan-
cucci & Zenetos, 1990; Ozaydin et al., 1995).

An Atlanto-Mediterranean species (Table 1) known
from all over the Mediterranean and the Atlantic
regions (Spratt & Forbes, 1842; Mortensen, 1927;
Mortensen & Steuer, 1937; Tortonese, 1952, 1956,
1961; Cherbonnier, 1958; Zavodnik, 1972, 1981; De-
metropoulos & Hadjichristophorou, 1976; Pancucci
& Zenetos, 1990) as well as from the Black Sea — off
the Bosporus (Tortonese & Demir, 1960).

Amphiura filiformis (O. F. Miiller, 1776)

Material: 132 specimens; stas 77, 78, 153, A, C, E, H,
I, J, R and W; depth 22-42 m; on sandy and silty sand
substrata; Ddmax. = 8.4 mm.

Distribution: Also known from many localities of
the Aegean Sea (Forbes, 1844; Raulin, 1870; Maren-
zeller, 1893, 1895; Ostroumoff, 1896; Tortonese &
Demir, 1960; Caspers, 1968; Pancucci & Zenetos,
1990; Ozaydin et al., 1995).

An Atlanto-Mediterranean species (Table 1)
known from all over the Mediterranean and the At-
lantic regions (Mortensen, 1927; Mortensen & Steuer,
1937; Tortonese, 1956, 1965; Cherbonnier, 1958, 1969;
Zavodnik, 1972, 1981; Pancucci & Zenetos, 1989).

Amphiura mediterranea Lyman, 1882

Material: 4 specimens; stas 96 and C; depth 0-25 m;
on sandy and silty sand substrata; Ddmax. = 6.2 mm.
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Distribution: This species has been known in the
Aegean Sea only from the SW of Lesvos island, the
SW of Limnos island and off the SE coast of Evvoia
island (Kisseleva, 1963) and from Lesvos island — Ge-
ras gulf (Pancucci & Zenetos, 1990).

A Mediterranean endemic species (Table 1) known
from all over the Mediterranean regions (Mortensen
& Steuer, 1937; Tortonese, 1956, 1961, 1965; Cher-
bonnier, 1958; Zavodnik, 1972; Pancucci & Zenetos,
1989).

Monamphiura apicula (Cherbonnier, 1957)

Material: 6 specimens; stas 33 and 207; depth 2-8 m;
on sandy substrata with cobbles and meadows of Zo-
stera; Ddmax. = 2.4 mm.

Distribution: This species is reported for the first
time from the Aegean Sea.

A Mediterranean endemic species (Table 1) known
until now only from the western Mediterranean (Cher-
bonnier, 1957, 1958, as Amphiura apicula; Tortonese,
1959, 1965, as A. apicula), and the Adriatic Sea (Za-
vodnik, 1995).

Ophiacantha setosa (Retzius, 1805)

Material: 114 specimens; stas 1, 45, 87, L and S; depth
5-255 m; on sandy, silty sand and sandy silt substrata;
Ddmax. = 8.5 mm.

Distribution: This species has been known in the
Aegean Sea only from the Sea of Marmara (Ostrou-
moff, 1896) and Syros island (Pérés & Picard, 1958).

An Atlanto-Mediterranean species (Table 1)
known from the Atlantic — Bay of Biscay to the south
of the Canaries (Mortensen, 1927), the western Me-
diterranean (Cherbonnier, 1956, 1958; Tortonese,
1956, 1965; Cherbonnier & Guille, 1967), the central
Mediterranean (Marenzeller, 1893; Kaspiris & Tor-
tonese, 1982), and the Adriatic (Zavodnik, 1972). It is
not known in the Levantine basin.

Ophioderma longicaudum (Retzius, 1805)

Material: 147 specimens; stas 2, 17, 20, 22, 29, 68, 83,
107, 110, 116, 125, 126, 131, 137, 142, 146, 154, 167,
169, 174, 188a, 192, 205, 209, 219b, C and I; depth 0-
30 m; on rocks, biogenic detritus, and sandy and silty
sand substrata, and meadows of Zostera and Posido-
nia; Ddmax. = 28.8 mm.

Distribution: Known from various localities of the
Aegean Sea (Forbes, 1844, 1845, as O. lacertosa; Tor-
tonese, 1946, 1947; Tortonese & Demir, 1960).

An Atlanto-Mediterranean species (Table 1) known
from all over the Mediterranean and the Atlantic re-
gions (Mortensen, 1927; Mortensen & Steuer, 1937;
Tortonese, 1956, 1961, 1966; Cherbonnier, 1958; Za-
vodnik, 1972, 1981; Demetropoulos & Hadjichristo-
phorou, 1976; Kaspiris & Tortonese, 1982; Pancucci
& Zenetos,1989).

Ophiomyxa pentagona (Lamarck, 1816)

Material: 50 specimens; stas 92, 101, 102, 128, 131,
135, 155, 196, 203, 209, A, C, E, I, R and V; depth 0-
260 m; on rocks, biogenic detritus, and sandy, silty
sand and sandy silt substrata; Ddmax. =24.2 mm.

Distribution: Known from various localities of the
Aegean Sea (Forbes, 1844, 1845, as O. lubrica; Tor-
tonese, 1946, 1947; Péres & Picard, 1958; Tortonese
& Demir, 1960; Jacquotte, 1962).

An Atlanto-Mediterranean species (Table 1) known
from all over the Mediterranean and the Atlantic re-
gions (Mortensen, 1927; Mortensen & Steuer, 1937;
Cherbonnier, 1958; Tortonese, 1961, 1966; Zavodnik,
1972; Kaspiris & Tortonese, 1982; Pancucci & Zene-
tos, 1989).

Ophiopsila aranea Forbes, 1843

Material: 2 specimens; stas C, and I; depth 16-25 m;
on silty sand substratum; Ddmax. = 7.4 mm.

Distribution: Known from certain localities of the
Aegean Sea (Forbes, 1844, 1845; Ostroumoff, 1896;
Péres & Picard, 1958; Tortonese & Demir, 1960; Jac-
quotte, 1962; Pancucci & Zenetos, 1990).

An Atlanto-Mediterranean species (Table 1) known
from all over the Mediterranean and the Atlantic re-
gions (Marenzeller, 1895; Mortensen, 1927; Morten-
sen & Steuer, 1937; Tortonese, 1956, 1961, 1965;
Cherbonnier, 1958; Zavodnik, 1967).

Ophiothrix fragilis (Abildgaard, in O.F. Miiller, 1789)

Material: 1102 specimens; stas 1, 2, 15, 18, 20, 25, 26,
42, 45,52, 54, 66, 68, 85, 87, 89, 108, 112, 117, 120,
123, 126, 127, 128, 129, 130, 131, 132, 134, 135, 137,
138, 139, 140, 141, 142, 143, 146, 147, 151, 153, 155,
157, 165, 168a, 168b, 171, 175, 178, 179, 180, 181, 182,
192, 194, 200, 203, 204, 205, 205a, 207, 208, 209, 219b,
A,C,D,E,H, LR, S, V, V1 and W; depth 0-380 m;
on sandy, silty sand and sandy silt substrata, and asso-
ciated with algae and sponges; Ddmax. =17.2 mm.
Distribution: Known from certain localities of the
Aegean Sea, under the names O. rosula, O. fragilis, O.
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fragilis echinata and O. quinquemaculata (Forbes, 1844;
Ostroumoff, 1896; Panagiotopoulos, 1916; Athanas-
sopoulos, 1917; Péres & Picard, 1958; Tortonese &
Demir, 1960; Jacquotte, 1962; Caspers, 1968; Vam-
vakas, 1971; Ozaydin et al., 1995).

An Atlanto-Mediterranean species (Table 1) known
from all over the Mediterranean and the Atlantic re-
gions (Mortensen, 1927; Mortensen & Steuer, 1937;
Tortonese, 1956, 1961, 1966; Cherbonnier, 1958; Za-
vodnik, 1972; Pancucci & Zenetos, 1989), as well as
from the Black Sea (D’yakonov, 1954; Tortonese &
Demir, 1960).

Ophiura albida Forbes, 1839

Material: 16 specimens; stas 97, 109, 113, 154, 156,
157, and I; depth 2-26 m; on sandy and silty sand sub-
strata; Ddmax. = 8.3 mm.

Distribution: Known from many localities of the
Aegean Sea, (Forbes, 1844, 1845; Ostroumoft, 1896;
Pérés & Picard, 1958; Tortonese & Demir, 1960;
Jacquotte, 1962; Kisseleva, 1963; Makkavieva, 1963;
Vamvakas, 1971; Pancucci & Zenetos, 1990; Ozaydin
etal., 1995).

An Atlanto-Mediterranean species (Table 1) known
from all over the Mediterranean and the Atlantic re-
gions (Mortensen, 1927; Tortonese, 1956, 1961; Cher-
bonnier, 1958; Zavodnik, 1972; Kaspiris & Tortonese,
1982; Ozaydin et al., 1995).

Ophiura grubei Heller, 1863

Material: 15 specimens; stas 154, C, I and J; depth 1-
30 m; on sandy and silty sand substrata; Ddmax. = 5.2
mm.

Distribution: This species has been known in the
Aegean Sea only from the Sea of Marmara (Tortone-
se & Demir, 1960), the Saronikos gulf (Vamvakas,
1971) and Lesvos island (Pancucci & Zenetos, 1990).

An Atlanto-Mediterranean species (Table 1)
known from all over the Mediterranean region (Tor-
tonese, 1956, 1965; Zavodnik, 1972; Pancucci-Papa-
dopoulou, 1996) as well as from the Atlantic coasts of
Morocco (Mortensen, 1927).

Ophiura ophiura (Linnaeus, 1758)

Material: 46 specimens; stas 78, 87, 107, 201, 222, A,
E, F and W; depth 0-350 m; on rocks, organic detri-
tus, sandy and sandy silt substrata, and meadows of
Zostera and Posidonia; Ddmax. =27.6 mm.

Distribution: Known from various localities of the
Aegean Sea under the name O. lacertosa, O. texturata
and O. ophiura (Forbes, 1844, 1845; Ostroumoff,
1896; Tortonese, 1946; Pérés & Picard, 1958; Tor-
tonese & Demir, 1960, Kisseleva, 1961; Jacquotte,
1962; Vamvakas, 1971; Pancucci & Zenetos, 1990;
Ozaydin et al., 1995).

An Atlanto-Mediterranean species (Table 1) known
from all over the Mediterranean and the Atlantic re-
gions (Mortensen, 1927; Mortensen & Steuer, 1937;
Cherbonnier, 1956, 1958; Tortonese, 1956, 1961, 1965;
Zavodnik, 1972; Kaspiris & Tortonese, 1982; Pancuc-
ci & Zenetos, 1989; Ozaydin et al., 1995).

3. Eleutherozoa - Cryptosyringida — Echinozoa —
Echinoidea

The following 21 species were found in the Aegean
Sea during the present study.

Arbacia lixula (Linnaeus, 1758)

Material: 115 specimens; stas 15, 25, 29, 32, 42, 45, 76,
83, 85, 86, 88, 89, 109, 110, 114, 115, 117, 120, 122,
128, 133, 135, 137, 138, 139, 140, 141, 146, 159, 165,
169, 172, 173, 174, 175, 177, 178, 179, 188, 189, 196,
203, 208, 209 and C; depth 0-50 m; on rocks, organic
detritus, as well as on live leaves of Posidonia; Dmax.
=56.5 mm.

Distribution: Known from various localities of the
Aegean Sea under the name A. aequituberculata, A.
pustulosa and A. lixula (Ostroumoft, 1896; Issel, 1928;
Tortonese, 1946; Péres & Picard, 1958; Geldiay &
Kogatas, 1972; Pancucci & Zenetos, 1990).

An Atlanto-Mediterranean species (Table 1)
known from all over the Mediterranean and the A-
tlantic regions (Mortensen, 1927; Cherbonnier, 1958;
Zavodnik, 1972; Demetropoulos & Hadjichristopho-
rou, 1976; Kaspiris & Tortonese, 1982).

Arbaciella elegans Mortensen, 1910

Material: 20 specimens; stas 15, 20, 41, 130, 142, 147,
172, 173, 188a, 203, 205, and 208; depth 1-15 m; un-
der rocks and on organic detritus; Dmax. = 7.6 mm.

Distribution: This species is reported for the first
time from the Eastern Mediterranean (Aegean Sea
and Levantine Basin). Not known from the Adriatic
Sea.

An Atlanto-Mediterranean species (Table 1). In
the Atlantic it occurs on the African west coast, but it
is not known to the north of Cape Blanc (Mortensen,
1927). It is known from a few localities of the
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Western Mediterranean (Gautier-Michaz, 1958;
Tortonese, 1965; Galan-Novella & Lopez-Ibor Alino,
1981) and from Marsaxlokk Bay, Malta, in the Cen-
tral Mediterranean (Schembri, 1978).

Brissopsis lyrifera (Forbes, 1841)

Material: 4 specimens; stas 45, 109 and 210; depth 4-
20 m; in sandy substrata; Dmax. = 76.2 mm.

Distribution: Known from various localities of the
Aegean Sea (Marenzeller, 1895; Ostroumoft, 1896;
Péres & Picard, 1958; Tortonese & Demir, 1960; O-
zaydin et al., 1995).

An Atlanto-Mediterranean species (Table 1) known
from all over the Mediterranean and the Atlantic re-
gions (Mortensen, 1927; Mortensen & Steuer, 1937;
Cherbonnier, 1958; Péres & Picard, 1958; Tortonese,
1958, 1965; Zavodnik, 1972).

Brissopsis atlantica mediterranea Mortensen, 1913

Material: 17 specimens; stas 23, 109, C, D, E, J, and
M; depth 2-105 m; in sandy, silty sand and sandy silt
substrata; Dmax. = 72.0 mm.

Distribution: The presence of this species in the
Aegean Sea has been documented only from the
north of Lesvos island (Ozaydin et al., 1995).

An Atlanto-Mediterranean species (Table 1) known
from the Atlantic (Mortensen, 1927; Tortonese, 1965),
the western Mediterranean (Tortonese, 1965; Rodri-
guez, 1979) and the Adriatic (Zavodnik, 1980). It is
not known from the central Mediterranean and the
Levantine basin.

Brissus unicolor (Leske, 1778)

Material: 20 specimens; stas 15, 34, 68a, 110 and 171;
depth 1-12 m; in sandy substrata; Dmax. = 102.0 mm.

Distribution: This species has been known in the
Aegean Sea only from the Messiniakos gulf-Kalamata
and the Kyklades islands — Nata (Pérés & Picard, 1958).

An Atlanto-Mediterranean species (Table 1) known
from all over the Mediterranean and the Atlantic re-
gions (Mortensen, 1927; Mortensen & Steuer, 1937;
Cherbonnier, 1956, 1958; Tortonese, 1965; Zavodnik,
1972; Schembri, 1978; Rodriguez, 1979; Kaspiris &
Tortonese, 1982).

Centrostephanus longispinus (Philippi, 1845)

Material: 3 specimens; sta 77; depth 40-60 m; on bio-
genic detritus on silty sand substratum; Dmax. = 35.4
mm.

Distribution: This species has been known in the
Aegean Sea from various localities (Tortonese, 1946,
1947; Péreés & Picard, 1958; Laborel, 1960; Tortonese
& Demir, 1960; Ozaydin et al., 1995).

An Atlanto-Mediterranean species (Table 1) known
from all over the Mediterranean and the Atlantic re-
gions (Mortensen, 1927; Cherbonnier, 1956; Tortone-
se, 1965; Zavodnik, 1972; Schembri, 1978; Rodriguez,
1979; Kaspiris & Tortonese, 1982; Ozaydin et al.,
1995).

Cidaris cidaris (Linnaeus, 1758)

Material: 30 specimens; stas 77, 175, M, Q and S;
depth 20-250 m; on rocks, biogenic detritus, and silty
sand and sandy silt substrata; Dmax. = 38.8 mm.

Distribution: Known from various localities of the
Aegean Sea, under the names C. hystrix, Dorocidaris
papillata and C. cidaris (Spratt & Forbes, 1842; For-
bes, 1844; Steindachner, 1891; Marenzeller, 1893,
1895; Ostroumoft, 1896; Péres & Picard, 1958; Kisse-
leva, 1983; Ozaydin et al., 1995).

An Atlanto-Mediterranean species (Table 1) known
from all over the Mediterranean and the Atlantic
regions (Marenzeller, 1893; Mortensen, 1927; Cher-
bonnier, 1956, 1958; Tortonese, 1965; Zavodnik, 1972;
Demetropoulos & Hadjichristophorou, 1976; Schem-
bri, 1978; Ozaydin et al., 1995).

Echinocardium cordatum (Pennant, 1777)

Material: 59 specimens; stas 23, 68a, 92, 95, 147, 159,
163, 171, J and K; depth 1-70 m; in sandy and silty
sand substrata; Dmax. =48.5 mm.

Distribution: This species has been known in the
Aegean Sea from the Sea of Marmara (Ostroumoft,
1896), Syros island (Marion, 1898), the Izmir gulf
(Geldiay & Kogatas, 1972), and Lesvos island (Pan-
cucci & Zenetos, 1990).

A cosmopolitan species (Table 1) known from all
the Mediterranean areas (Mortensen & Steuer, 1937;
Tortonese, 1956, 1965; Cherbonnier, 1958; Péres &
Picard, 1958; Zavodnik, 1972; Rodriguez, 1979; Ka-
spiris & Tortonese, 1982; Pancucci & Zenetos, 1989),
the Atlantic (Mortensen, 1927; Tortonese, 1965) and
the Pacific Oceans (Mortensen, 1927; Tortonese,
1965).

Echinocardium mediterraneum (Forbes, 1843)

Material: 24 specimens; stas 125, 147, 207 and K;
depth 2-35 m; in sandy and silty sand substrata;
Dmax. =42.5 mm.
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Distribution: This species has been known in the
Aegean Sea only from Poros island (Forbes, 1844)
and the Sea of Marmara (Tortonese & Demir, 1960).

An Atlanto-Mediterranean species (Table 1) known
from all over the Mediterranean and the Atlantic re-
gions (Mortensen, 1927; Tortonese, 1956, 1965; Cher-
bonnier, 1958; Zavodnik, 1972; Rodriguez, 1979;
Pancucci & Zenetos, 1989).

Echinocyamus pusillus (O.F. Miiller, 1776)

Material: 21 specimens; stas 107, 108, J and V; depth
1-70 m; in sandy and silty sand substrata; Dmax. = 8.6
mm.

Distribution: Known from many localities of the
Aegean Sea (Forbes, 1844; Ostroumoff, 1896; Ma-
rion, 1898; Tortonese, 1946; Pérés & Picard, 1958;
Tortonese & Demir, 1960; Jacquotte, 1962; Vamva-
kas, 1971; Kisseleva, 1983; Pancucci & Zenetos, 1990;
Ozaydin et al., 1995).

An Atlanto-Mediterranean species (Table 1)
known from all over the Mediterrancan and the At-
lantic regions (Raulin, 1870, as E. tarentinus; Morten-
sen, 1927; Mortensen & Steuer, 1937; Cherbonnier,
1956, 1958, 1969; Tortonese, 1956, 1965; Zavodnik,
1972, 1981; Pancucci & Zenetos, 1989).

Echinus acutus Lamarck, 1816

Material: 53 specimens; stas 79, 130, B, E, G, H, K,
Q, R, S and V; depth 3-350 m; on organic detritus,
sandy and sandy silt substrata; Dmax. = 152.0 mm.

Distribution: Known from certain localities of the
Aegean Sea under the names E. norvegicus, E. melo
and E. acutus (Steindachner, 1891; Marenzeller, 1893,
1895; Tortonese & Demir, 1960; Makkavieva, 1963).

An Atlanto-Mediterranean species (Table 1)
known from all over the Mediterranean and the At-
lantic regions (Marenzeller, 1893; Mortensen, 1927;
Cherbonnier, 1956, 1958; Tortonese, 1958; Zavodnik,
1972; Demetropoulos & Hadjichristophorou, 1976;
Schembri, 1978; Rodriguez, 1979; Kaspiris & Torto-
nese, 1982).

Echinus melo Olivi, 1792

Material: 52 specimens; stas 71, 79, 109, B, E, G, H,
K, M, Q, S and V; depth 20-350 m; on rocks, organic
detritus and silty sand substrata; Dmax. = 130.4 mm.

Distribution: This species is reported for the first
time from the Eastern Mediterranean (Aegean Sea
and Levantine basin).

An Atlanto-Mediterranean species (Table 1) also
known from the European Atlantic coasts (Morten-
sen, 1927), the western Mediterranean (Cherbonnier,
1958; Tortonese, 1965; Rodriguez, 1979), the central
Mediterranean (Marenzeller, 1893; Schembri, 1978)
and the Adriatic (Zavodnik, 1972).

Genocidaris maculata A. Agassiz, 1869

Material: 1 specimen; sta 197; depth 20-22 m; on cal-
careous algae; D = 8.0 mm.

Distribution: Known from various localities of the
Aegean Sea (Péres & Picard, 1958; Tortonese & De-
mir, 1960; Jacquotte, 1962; Vamvakas, 1971).

An Atlanto-Mediterranean species (Table 1) known
from all over the Mediterranean and the Atlantic re-
gions (Mortensen, 1927; Mortensen & Steuer, 1937;
Tortonese, 1956; Cherbonnier, 1958; Zavodnik, 1972;
Pancucci & Zenetos, 1989).

Hemiaster expergitus Lovén, 1874

Material: 3 specimens; sta Z1, 39° 16.58" N, 23°
42.49"E & 39° 15.51' N, 23° 42.51" E; depths 1249 m
& 1230 m; in silty substratum; Dmax. = 32.6 mm.

Distribution: This species is reported for the first
time from the Eastern Mediterranean (Aegean Sea
and Levantine basin).

An Atlanto-Mediterranean species (Table 1) known
in the Atlantic from the Norwegian coast and the
south of Iceland to the Azores and the Cape Verde
island an from the Davies Strait to the West Indies
(Mortensen, 1927). It has been known in the Medi-
terranean only from Mallorca — Baleares (Cherbon-
nier, 1958) and the gulf of Genova (Tortonese, 1972).

Paracentrotus lividus (Lamarck, 1816)

Material: 331 specimens; stas 4, 15, 16, 20, 23, 25, 28,
29, 31, 34, 35, 42, 45, 47, 48, 49, 53, 59, 60, 68, 76, 85,
88, 89, 91, 93, 95, 102, 104, 108, 109, 110, 112, 115,
118, 122, 123, 127, 128, 130, 131, 135, 138, 140, 141,
142, 146, 147, 151, 156, 157, 159, 161, 162, 163, 168a,
169, 171, 172, 173, 174, 175, 177, 178, 179, 188, 189,
192, 193, 196, 199, 200, 203, 205, 207, 208, 209, C, I
and K; depth 0-90 m; on rocks, organic detritus and
silty sand substrata, as well as on live leaves of Posi-
donia (personal observation); Dmax. = 62.4 mm.
Distribution: Known from many localities of the
Aegean Sea, under the names Echinus (Toxopneustes)
lividus, Strongylocentrotus lividus and P. lividus (Spratt
& Forbes, 1842; Forbes, 1844; Raulin, 1870; Ostrou-
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moff, 1896; Panagiotopoulos, 1916; Issel, 1928; Tor-
tonese, 1946, 1947; Péres & Picard, 1958; Tortonese
& Demir, 1960; Vamvakas, 1971; Pancucci & Zene-
tos, 1990).

An Atlanto-Mediterranean species (Table 1) known
from all over the Mediterranean and the Atlantic re-
gions (Mortensen, 1927; Mortensen & Steuer, 1937;
Cherbonnier, 1958; Tortonese, 1965; Zavodnik, 1972;
Schembri, 1978; Pastore, 1981; Pancucci & Zenetos,
1989).

Plagiobrissus costai (Gasco, 1876)

Material: 1 specimen; sta 109; depth 20 m; in silty
sand substratum; D = 80.2 mm.

Distribution: This species has been known in the
Aegean Sea only from the Messiniakos gulf-Kalama-
ta (Jacquotte, 1962; as Metalia costae) and the west of
Karavi islet, close to Kythira island (Péres & Picard,
1958; as Melita costae).

An Atlanto-Mediterranean species (Table 1) known
from the eastern Atlantic (Tortonese, 1965), the
western Mediterranean (Tortonese, 1965), the cen-
tral Mediterranean (Cherbonnier, 1956; Tortonese,
1961), and the Levantine basin (Mortensen & Steuer,
1937; Tortonese, 1956).

Psammechinus microtuberculatus (Blainville, 1825)
Heller, 1868

Material: 131 specimens; stas 20, 22, 77, 79, 93, 95, 96,
105, 106, 109, 110, 128, 156, 194, 196, 199, 200, 201,
207, 208, C, E, V and V1; depth 1-110 m; on organic
detritus, silty sand and sandy silt substrata, as well as
on leaves of Posidonia and algae; Dmax. = 29.8 mm.

Distribution: Known from certain localities of the
Aegean Sea, under the names Echinus microtubercu-
latus and Psammechinus microturberculatus (Ostrou-
moff, 1896; Marion, 1898; Tortonese & Demir, 1960;
Kisseleva, 1983; Pancucci & Zenetos, 1990; Ozaydin
et al., 1995).

A Mediterranean endemic species (Table 1) known
from all over the Mediterranean region (Cherbon-
nier, 1956, 1958; Tortonese, 1961; Zavodnik, 1972;
Demetropoulos & Hadjichristophorou, 1976; Kaspi-
ris & Tortonese, 1982; El-Beshbeeshy, 1995).

Schizaster canaliferus (Lamarck, 1816)

Material: 10 specimens; stas 15, 108, C, E and I;
depth 10-105 m; in sandy and silty sand substrata;
Dmax. =63.2 mm.

Distribution: Known from certain localities of the
Aegean Sea (Forbes, 1844, as Brissus atropos; Ostrou-
moff, 1896; Marion, 1898; Pérés & Picard, 1958; Tor-
tonese & Demir, 1960; Jacquotte, 1962; Pancucci &
Zenetos, 1990; Ozaydin et al., 1995).

A Mediterranean endemic species (Table 1) known
from all the Mediterranean regions (Mortensen &
Steuer, 1937; Cherbonnier, 1956, 1958; Tortonese,
1956, 1965; Zavodnik, 1972; Schembri, 1978; Kaspiris
& Tortonese, 1982).

Spatangus purpureus (O.F. Miiller, 1776)

Material: 2 specimens; stas 80 and 175; depth 18-50
m; in silty sand and sandy silt substrata; Dmax. =
108.5 mm.

Distribution: Known from certain localities of the
Aegean Sea (Forbes, 1844; Marenzeller, 1893, 1895;
Ostroumoff, 1896; Péres & Picard, 1958; Tortonese
& Demir, 1960; Jacquotte, 1962; Vamvakas, 1971;
Ozaydin et al., 1995).

An Atlanto-Mediterranean species (Table 1) known
from all over the Mediterranean and the Atlantic re-
gions (Marenzeller, 1893; Mortensen, 1927; Cherbon-
nier, 1956, 1958; Zavodnik, 1972; Demetropoulos &
Hadjichristopohorou, 1976; Schembri, 1978; Kaspiris
& Tortonese, 1982).

Sphaerechinus granularis (Lamarck, 1816)

Material: 47 specimens; stas 40, 60, 82, 83, 85, 92, 105,
109, 110, 180, 191, 196, 200, 201, 203, C, M and T;
depth 2-120 m; on rocks and organic detritus, as well
as on sandy (meadows of Posidonia) and silty sand
substrata; Dmax. =79.6 mm.

Distribution: Known from various localities of the
Aegean Sea (Ostroumoff, 1896; Athanassopoulos,
1921; Tortonese, 1946, 1947; Pérés & Picard, 1958;
Tortonese & Demir, 1960; Jacquotte, 1962; Vamva-
kas, 1971; Pancucci & Zenetos, 1990; Ozaydin etal.,
1995).

An Atlanto-Mediterranean species (Table 1) known
from all over the Mediterranean and the Atlantic re-
gions (Mortensen, 1927; Cherbonnier, 1956, 1958;
Tortonese, 1965; Zavodnik, 1972; Demetropoulos &
Hadjichristopohorou, 1976; Schembri, 1978; Kaspiris
& Tortonese, 1982; Ozaydin et al., 1995).

Stylocidaris affinis (Philippi, 1845)

Material: 43 specimens; stas 45, 77, 78, 130, 175, H, S
and T; depth 5-180 m; on organic detritus, calcareous



84 Athanasios Koukouras et al. — The echinoderm (Deuterostomia) fauna of the Aegean Sea

algae, and silty sand and sandy silt substrata; Dmax.
=46.8 mm.

Distribution: Known from various localities of the
Aegean Sea (Tortonese, 1946, 1947; Péres & Picard,
1958; Tortonese & Demir, 1960; Jacquotte, 1962;
Makkavieva, 1963; Vamvakas, 1971; Ozaydin et al.,
1995).

An Atlanto-Mediterranean species (Table 1) known
from all over the Mediterranean and the Atlantic re-
gions (Mortensen, 1927; Mortensen & Steuer, 1937;
Cherbonnier, 1956; Tortonese, 1956, 1961, 1965; Za-
vodnik, 1972; Schembri, 1978; Kaspiris & Tortonese,
1982).

4. Eleutherozoa — Cryptosyringida — Echinozoa —
Holothuroidea

The results of intensive samplings in the Aegean con-
cerning crinoids and holothuroids have been present-
ed by Koukouras & Sinis (1981) and are included in
Table 1.

Pancucci-Papadopoulou (1996) when listing the
Echinodermata of Greece, included among the holo-
thuroids the species Echinocucumis hispida (Barrett,
1857) (as E. typical, Sars, 1861), based on a record
from the gulf of Kavala, at a depth of 40 m (Papaza-
charias, 1991). However, the specimen by Papazacha-
rias (1991) which is mentioned as deposited at the
Zoological Museum of the Department of Zoology,
Aristotle University of Thessaloniki has been lost.
Furthermore, this species is known only from the
Central Skagerrak; Norway, between Arendal and N
Finnmark; off SW Faeroes; off S and W Iceland; off
W Ireland and the Biscay gulf; at depths 50-1430 m
(Mortensen, 1927; Hansson, 1999). Fredj (1974) in-
cluded E. hispida (as E. typica) in his list of the west-
ern Mediterranean benthic invertebrates, but without
any documentation. For the above reasons, the re-
cord of E. hispida from the gulf of Kavala has to be
considered as erroneous.

During recent sampling, the following holothu-
roid species was found in the Aegean Sea, at the
coast of Megisti island (Kastellorizo) and the coasts

of Cyprus.

Synaptula reciprocans (Forskal, 1775)

Material: 10 specimens; stas 218b, 219b, 219c, 239
(Megisti Island) and Cyprus — Lemesos — Zigi; depth
0-4 m; on sandy substrata; Dmax. = 450.0 mm.
Distribution: This species was known from the
Red Sea and the SE Arabia (Clark & Rowe, 1971).
Tortonese (1947) reported Synaptula reciprocans

from the Suez Canal (Lake Timsah). Later, Tortone-
se (1979) noted “In Antalya (South Anatolia) I was
recently told that dark and rather large synaptids were
seen near the shore but unfortunately were not collect-
ed: they might be Synaptula reciprocans, a Red Sea spe-
cies quite recently observed along the Israelian shores”.
However, Cherbonnier (1986) reported for the first
time its presence in the Mediterranean (two speci-
mens from the Akrotiri gulf, Cyprus, and two more
from Nachsholin and Dor, Israel), although he did
not attribute it to Lessepsian migration, as Zibrowius
(1991) noted. Recently, this species was reported
from the coast of Lebanon (Zibrowius & Bitar, 2003),
the SW coast of Turkey (Cinar et al., 2006) and the
SE Aegean Sea (Zaitsev & Oztiirk, 2001).

In any case, the specimens collected from the area
Zigi — Lemesos confirm the presence of S. reciprocans
in the south coasts of Cyprus.

According to Koukouras & Sinis (1981) two spe-
cies of Crinoidea are known from the Aegean Sea
(Table 1).

Concerning Asteroidea, five more species are
known from the Aegean Sea (Table 1): Asterina pan-
ceri (Tortonese & Demir, 1960), Ceramaster grena-
densis grenadensis (Marenzeller, 1893, 1895; as Pen-
tagonaster hystricis), Marginaster capreensis (Maren-
zeller, 1893, 1895), Sclerasterias neglecta (Marenzeller,
1895; as Stolasterias neglecta) and Sclerasterias richar-
di (Marenzeller, 1893, 1895; as Asterias richardi). In-
cluding the above five species, the number of the
known Asteroidea from the Aegean Sea is 25.

In respect of Ophiuroidea, ten more species are
known from the area (Table 1): Amphilepis norvegica
(Forbes, 1845; as Amphiura florifera), Amphiura cher-
bonnieri (Pancucci & Zenetos, 1990), Amphiura laca-
zei (Pancucci-Papadopoulou, 1996), Astrospartus me-
diterraneus (Belloc, 1948), Ophiactis savignyi (Pancuc-
ci-Papadopoulou, 1996), Ophioconis forbesi (Péres &
Picard, 1958), Ophiocten abyssicolum (Forbes, 1845,
as Ophiura abyssicola; Marenzeller, 1893), Ophiopsila
annulosa (Péres & Picard, 1958), Ophiura (Dicteno-
phiura) carnea (Marenzeller, 1893; as Ophioglypha
carnea), and Pectinura vestita (Forbes, 1844). Includ-
ing the above ten species, the number of the known
Ophiuroidea from the Aegean Sea is 24.

Concerning Echinoidea, three more species are
known from the Aegean Sea (Table 1): Echinocardi-
um fenauxi (Borghi, 1994), Echinocardium flavescens
(Péres & Picard, 1958) and Spatangus inermis (Ozay-
din et al., 1995). Thus, with these three species, the
number of the known Echinoidea from the Aegean
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Sea is 24.

Koukouras & Sinis (1981) showed the presence of
30 Holothuroidea species in the Aegean Sea. Pan-
cucci & Zenetos (1990) reported Neocucumis marioni
and Pancucci (1994), Leptosynapta minuta from this
area. In this study, Synaptula reciprocans is also re-
ported (Table 1). Thus, the total number of the
known Holothuroidea species from the Aegean Sea
rises to 33.

Comparison of the Aegean fauna with the faunas of
other neighbouring seas

Tortonese (1979) has numbered 143 Mediterranean
echinoderm species (5 Crinoidea, 30 Asteroidea, 34
Ophiuroidea, 26 Echinoidea, 48 Holothuroidea). The
review of the relevant literature showed that, up to
day, 154 valid species (5 Crinoidea, 33 Asteroidea, 36
Ophiuroidea, 26 Echinoidea, 54 Holothuroidea) have
been known from the Mediterranean and the Black
Seas. Their distribution over the geographical areas
of the Mediterranean and their presence in the Black
and Red Seas, and the Atlantic Ocean, as well as
their depth range according to the literature and pre-
sent data, are given in Table 1. The distribution of the
known echinoderm species in the main geographical

areas of the Mediterranean Sea and the Black Sea (as
real numbers and percentages of the total Mediter-
ranean species) as it results from the present study, is
given in Table 2 and Fig. 2. Taking into account
Tables 1 and 2, Fig. 2, data on the Mediterranean
water masses and circulation (Ovchinnikov, 1966;
The POEM Group, 1992; Perivoliotis et al., 1997)
along with data on temperature and salinity varia-
tions (Lacombe et al., 1958; Ozsoy et al., 1993) and
geographical aspects (Bianchi & Morri, 2000; Pinar-
di & Masetti, 2000), the following considerations can
be made:

Western Mediterranean (WM): 144 species, 93.5%
of the known Mediterranean fauna (Ludwig, 1897;
Koehler, 1927; Bartolini-Baldelli, 1914; Clark, 1931;
Panning, 1949; Tortonese, 1952, 1965; Cherbonnier,
1956, 1958, 1968, 1972; Cherbonnier & Guille, 1967,
1968; Salvini-Plawen, 1972, 1977; Lopez-Ibor Alino &
Galan-Novella, 1982; Guille et al., 1983; Pérez-Ru-
zafa & Lopez-Ibor, 1986; Burke et al., 1988). In the
western Mediterranean, only ten Mediterranean spe-
cies have not been found: Aquilonastra burtoni (aster-
oid, Lessepsian migrant), Amphioplus (Lymanella)
laevis (ophiuroid, Lessepsian migrant), Amphiura
stepanovi (ophiuroid, Black Sea endemic), Ophiactis
macrolepidota (ophiuroid, Lessepsian migrant), Pect-

!
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FIG. 2. Distribution of the known species of echinoderms in the main geographical areas of the Mediterranean and
the Black Seas, as real numbers and percentages of the total Mediterranean species. Concerning the Aegean Sea, the
blank part of the column shows the number of species added by the present study (abbreviations as in Table 1).
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TABLE 2. Species number for each one of the five echinoderm taxa separately, as well as total echinoderm species number
and Mediterranean species percentage for each one of the geographical areas (abbreviations as in Table 1)

Geographical areas and species numbers

WM CM AD AS LB BS
Crinoidea 5 2 2 2 1 0
Asteroidea 32 24 23 25 22 1
Ophiuroidea 32 19 23 24 16 4
Echinoidea 26 21 19 24 17 0
Holothuroidea 49 25 33 33 16 5
Total number 144 91 100 108 72 10
(%) (93.5) (59.1) (64.9) (70.1) (46.8) (6.5)

inura vestita (ophiuroid, Aegean Sea endemic), Syna-
ptula reciprocans (holothuroid, Lessepsian migrant),
and Leptosynapta decaria, L. galliennii, Myriotrochus
geminiradiatus, Penilpidia ludwigi (holothuroid, known
from other Mediterranean areas). The highest spe-
cies number of the echinoderm fauna in the western
basin of the Mediterranean (Fig. 2, Table 2) could be
attributed to the fact that the influx of Atlantic
species is initially limited in this large basin, which,
having a wide range of physicochemical parameters,
permits the settlement of both cold and warm water
species in its northern and southern parts, respective-
ly. This general trend does not seem to be strongly
based on the more intensive sampling carried out in
this area.

Central Mediterranean (CM): 91 species, 59.1%
of the known Mediterranean fauna (Marenzeller,
1893; Cherbonnier, 1956; Péres & Picard, 1956; Gau-
tier-Michaz, 1958; Tortonese, 1965; Schembri, 1978;
Kaspiris & Tortonese, 1982; Pancucci & Zenetos,
1989; Fiege & Liao, 1996). Central Mediterranean
comes fourth in echinoderm species number (Fig. 2,
Table 2), although it should have a higher species
number compared with the Aegean and Adriatic
Seas, due to its direct neighbouring with the western
Mediterranean. This lower number of species should
be attributed to the limited sampling effort carried
out in this area.

Adriatic Sea (AD): 100 species, 64.9% of the known
Mediterranean fauna (Mayer, 1937; Tortonese, 1956,
1965; Zavodnik, 1960, 1972, 1979, 1980, 1995; Salvi-
ni-Plawen, 1972, 1977). The Adriatic Sea (Fig. 2, Ta-
ble 2), although intensively sampled, displays a rela-
tively low species number. This should mainly be
attributed to a) its considerably restricted communi-

cation with the western basin (Ovchinnikov, 1966;
Theocharis et al., 1993), b) the larger amplitude of
temperature variations (Delépine et al., 1987), and c)
the shallow waters of its northern part with relatively
low winter temperatures and low salinity (Lacombe &
Tchernia, 1960).

Aegean Sea (AS): 108 species, 70.1% of the known
Mediterranean fauna (Forbes, 1844, 1845; Maren-
zeller, 1893, 1895; Ostroumoff, 1896; Tortonese,
1946, 1947; Péres & Picard, 1958; Tortonese & De-
mir, 1960; Koukouras & Sinis, 1981; Pancucci & Ze-
netos, 1990; Ozaydin et al., 1995; present study). Al-
though the Aegean Sea is more distant from Gibral-
tar (the main pathway of enrichment for the Mediter-
ranean fauna) (Ekman, 1967) than the Adriatic, the
Aegean is inhabited by a larger number of species
(Fig. 2, Table 2). The main reasons for the presence
of a higher species number in the Aegean could be a)
its more direct communication with the western basin
(Ovchinnikov, 1996) and b) its higher habitat vari-
ability (Péres, 1967; Koukouras et al., 2001).

Levantine Basin (LB): 72 species, 46.8% of the
known Mediterranean fauna (Forbes, 1845; Morten-
sen & Steuer, 1937; Tortonese, 1956, 1965, 1966,
1979; Achituv, 1969, 1973; Demetropoulos & Had-
jichristophorou, 1976; Por, 1978; Cherbonnier, 1986;
Achituv & Sheer, 1991; Zibrowius, 1991; Ozaydin et
al., 1995; Zaitsev & Oztiirk, 2001; Zibrowius & Bitar,
2003). The lowest species numbers of the Levantin
basin in comparison with those of other Mediter-
ranean areas (Fig. 2, Table 2) should mainly be attrib-
uted to its impoverished fauna, a fact that is without
doubt a result of the fluctuations resulting from the
last glacial cycle, and much less of the present re-
stricting circumstances, as for example the oligotro-
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phic conditions (Por & Dimentman, 1989), as well as
to the less intensive sampling effort carried out in the
area. Moreover, from the Atlantic species inflowing
in the Mediterranean through the Gibraltar Straits,
few species are able to reach and settle in the Levan-
tine Sea, where particularly unfavourable conditions
prevail (Por & Dimentman, 1989; Koukouras & Rus-
so, 1991; Koukouras et al., 2001; Arvanitidis et al.,
2002). Conversely, the fauna of the eastern part of
the Levantine Basin became enriched with four Les-
sepsian migrants, one of which, Synaptula reciprocans,
has extended its distribution up to SE Aegean Sea
(present study).

Black Sea (BS): 10 species, 6.5% of the known
Mediterranean fauna (Caspers, 1968; Tortonese &
Demir, 1960; Tortonese, 1979). The extremely low

species number of the Black Sea fauna is a result of
the very peculiar oceanographic conditions prevailing
in the area, especially the low salinities and tempera-
tures (Caspers, 1957; Tortonese & Demir, 1960; Long-
hurst, 1998).

The total of the 154 Mediterranean echinoderm
species is distributed within the five taxa as it is shown
in Fig. 3 and Table 3. In Fig. 4 (based on Tables 1 and
3), the participation of the four zoogeographical cat-
egories as percentages of the total Mediterranean
species is given. As it is demonstrated, most species
(68.2%) have an Atlanto-Mediterranean distribution,
while 26% are possibly Mediterranean endemics and
only five species (3.2%) are cosmopolitan. Four spe-
cies (2.6%) are Lessepsian immigrants in the Medi-
terranean Sea. Only one of them, Synaptula recipro-

TABLE 3. Species number for each one of the five echinoderm taxa separately, as well as total echinoderm species number
and percentage for each zoogeographical category. The number and percentage of Mediterranean species per taxon is also

given (abbreviations as in Table 1)

Zoogeographical categories

All Mediterranean

species and (%)
AM E C LM (IP)
Crinoidea 3 2 0 0 5 (3.2
Asteroidea 27 5 0 1 33 (21.4)
Ophiuroidea 24 8 2 2 36 (23.4)
Echinoidea 20 S 1 0 26 (16.9)
Holothuroidea 31 20 2 1 54 (35.1)
Total number 105 40 5 4 154
(%) (68.2) (26.0) (3.2) (2.6)
3.2% 2:6%
G @
26.0%
(40) 68.2%
(105)
[ Holothuroidea
[ Opthiuroidea C1AM
[ Asteroidea e
[ Echinoidea e
23.4% I Crinoidea B LM (1P)

(36)

FIG. 3. Echinoderm fauna composition in the Mediterra-
nean and the Black Seas (percentages and real numbers)
regarding the contribution of the five taxa.

FIG. 4. Echinoderm fauna composition in the Mediterra-
nean and the Black Seas (percentages and real numbers),
regarding the zoogeographical characterization of the
species (abbreviations as in Table 1).
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FIG. 5. Percentages of the four zoogeographical categories in the Mediterranean territorial areas and the Black Sea; calcu-

lations were made for the total of species found from each area (abbreviations as in Table 1).

cans has extended its distribution beyond the Levan-
tine Basin to the SE Aegean Sea. The percentage of
endemic species (26%) is relatively very high proba-
bly due to the sluggish locomotion of echinoderms
and their relatively short pelagic stage of develop-
ment. Tortonese (1985) has listed 144 Mediterranean
species, 35 of which (24.3%) were characterized as
endemic.

In Fig. 5 (based also on Tables 1 and 3), the per-
centages of the four zoogeographical categories, for
the total of species known from each Mediterranean
area and the Black Sea, are shown. From this Figure
it is obvious that in each Mediterranean area, Atlan-
to-Mediterranean species dominate followed by en-
demic and cosmopolitan species. Furthermore, the
species number (and percentage) of each zoogeo-
graphical category seems to decline from west to east,
as it also applies to the total known species numbers
from each Mediterranean area. The above consider-
ations are supported by those of Koukouras et al.
(2001) and Koukouras & Karachle (2005).
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