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Abstract : The study area consisted of four sectors : the Patras Gulf, Zakinthos and Kephallonia island and the 
Ionian coasts of the Northern Peloponnese. Dredging in the infralittoral zone of the ab ove areas, carried out in the 
summers of 1981 and 1982, revealed 37 echinoderm species, while 22 more species are known from previous stu­
dies in the same areas. 

The prevalent species in the study area as a whole are : Eehil/ocardil/l11 eorda/ul11 , As/crina gibbosa , Ophil/ra 
albida, Amphil/ra ehiajci , Gel/oeidaris macula/a, Holo/huria /I/bl/losa, Amphiura braehia/a, Amphipholis squa­
l11a/a and As/ropee/el/ jons/OI1Ï. 

The biogeographical distribution of all species is given, according to which there appear to be 3 distributional 
categories: a) an indigenous Mediterranean component (24,3 %), b) an Atlantic-Mediterranean component (64,8 
%) and c) an Atlantic-cosmopolitan component (10,8 %). 

Regarding the geographical distribution of all species recorded, special attention must be given to : 
As/rapee/en platyaean/hus, first record for the greek waters, Lep/osynap/a galliennei, a boreal-atlantic species 

that has on ly been recorded in the Adriatic sea so far, and Amphiura lacazei, recorded here for the first time after 
its description by Guille (1976) in the coast of Spain. 

Résumé : La région étudiée comprenait quatre secteurs : le golfe de Patras, les î les Zakinthos et Kephallonia et 
les côtes Ioniennes du Peloponnèse du Nord. Des dragages ont été effectués en été 198 1 et 1982 dans la zone infra­
littorale des régions ci-dessus et ont révélé 37 espèces d'Échinodermes. A noter que 22 autres espèces ont été 
signalées antérieurement dans les mêmes régions. 

Les espèces abondantes dans toute la région étudiée sont: Éehinoeardilllll eorda/um, As/erilla gib/Josa, 
Ophiura albida, Amphiura chiajei, Genocidaris macula/a , Holo/lll/ria /ubulosa, Amphiura braehia/a , 
Amphipholis sql/ama/a et As/rapee/cn jons/oni. 

La distribution biogéographique de toutes les espèces est présentée, selon laquelle il paraît exister trois catégo­
ries: a) un composant indigène méditerranéen (24,3 %), b) un composant atlanto-méditerranéen (64,8 %) et c) un 
composant atlantique cosmopolitain (10,8 %). 

En ce qui concerne la distribution géographique des espèces trouvées, on doit mentionner que : 
As/ropee/en platyaean/hus est signalée pour la première fois dans les eaux grecques, ainsi que Lep/osyl/ap/a g a 1-
lielllwi , espèce atlanto-boréale qui n'a été signalée jusqu'à présent qu 'en mer Adriatique, et Amphiura lacaui, qui a 
été trouvée pour la première fois dans la région étudiée après sa description par Guille ( 1976) sur la côte espagno­
le. 

INTRODUCTION 

The only published data on the Echinodennata of the study area has been that of Pérès & 

Picard (1958), Kilian & Strauss (1981), Kaspiris & Tortonese (1982) and Bogdanos & 

Nicolaidou (1985), 
Sparse recordings of Echinodermata of Eastern Mediterranean are found in Carus 

(1885) , Tortonese (1946, 1953-54), Vamvakas (1970), Demetropoulos & Hadjichris-
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tophorou (1976), while Koukouras & Sinis (1981) made the first effort to record systemati­

cally the Holothurioidea and Crinoidea of the North Aegean Sea. 

The Gulf of Patras was chosen for our initial survey work bec au se it had been the area 

studied in circalittoral surveys carried out by the National Centre for Marine Research 

(Bogdanos & Nicolaidou, 1985). The ultimate aim will be to provide materials for a synthe­

sis of the biota encountered in the two surveys. In our second survey year (1982), the boun­

daries were expanded to take in the Ionian coast of the Peloponnese and the islands of 

Zakinthos and Kephallonia. This expansion has enabled comparisons to be made of diffe­

rent environmental conditions within the same biogeographic area. 

Our aim was to examine the echinoderms of the area, relate animal distribution to certain 

abiotic parameters and to quantify endemism. 

MATERIALS AND METHODS 

The only published data relevant to the present study show that the water temperatures 

in the harbour at Patras ranged from 13 to 17°C in January and from 22 to 26°C in August 

(Souri-Kouroubali , 1976). The surface water salinity measured approximately 38 %0 throu­

ghout the year (Piper & Panagos, 1979). 

The Patras Gulf samples were taken in July and August, 1981 ; the other sites were 

sampled in July and August, 1982 (Fig. 1). Depth was determined by cable or sonar. At 

each site dredge-samples were taken at two stations, 5 and 15 m deep, using a Forster's 

anchor dredge (Holme & McIntyre, 1971), which is a semiquantitative sampler having a 

biting depth of 15-25 cm (Gage, 1972). The total number of sites sampled was 175 ; 2-4 

separate dredge-hauls were obtained from each station. Subsamples were preserved in dilu­

te (4 %) formalin with dissolved Rose-Bengal for sorting in the Athens laboratory. Other 

aliquots were kept for grain-size analysis, following the method of Bowles (1978). 

Our salinity measurements (made using a refractometer) normally ranged from 38 to 

41 %0. In close proximity to the inlets of Evinos and Alfios the sali nit y dropped locally to 

25,5 and 18 %0 respectively. 

Surface water temperatures in the shallow waters of the Patras Gulf and its immediate 

vicinity tended to fluctuate diurnally. In the Gulf proper the diurnal range was 19-27 ° C ; 

in the Ionian Sea sector it was 24-27° C ; around Zakinthos, it was 25-28° C and around 

Kefallonia, it was 26-27,5° C (July-August measurements). 

RESULTS 

SEDIMENTOLOGY 

The distribution of sediment types in the four sectors : Gulf of Patras (PA), Peloponnese 

coast bordering the Ionian Sea (10), Zakinthos (ZA) and Kefallonia (KE) is shown in 



ECHINODERMATA OF WESTERN GREECE 

j BU YU (_ . .-,- _.- ...... 
..... _.J. 

20 22 

Figure 1 : Map showing the location of sampling stations 
1 : Gulf of Patras (PA) 
2 : Coast of Peloponnese (la) 
3 : Island of Zakinthos (ZA) 
4 : Island of Kephallonia (KEl 
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Table 1. It is clear fram the table that the sheltered waters of the Gulf of Patras overlie the 
sediments containing the lowest proportion of sand, while in the other three sectors sand 
was the dominant type. This appears to correlate weil with the known greater influence of 
sea water currents in the Ionian Sea with the consequent creation of high energy enviran­
ments . 

TABLE 1 

Proportion of sediment type, range of mud content and mean grain size (x + SD) in the different sectors 
of the study-area. 

PA N=80 ION=44 

% % Mean % % Mean 
of grain of grain 

Sediment type stations mud size (in 0) stations mud size (in 0) 

Coarse sand and gravel - - - 4.54 - <0 
Sand 28.75 0-7 1.50±0.85 54.54 0-9 2.20±0.24 
Muddy sand 10 10-22 3.33±0.78 9.09 12-14 3.22±O.09 
Silty sand 11.25 17-45 3.68±0.60 15.90 10-42 3.52±0.27 
Sandy silt 15 55-81 5.03±0.58 6.82 50-60 4.04±0.07 
Sandy mud 10 64-88 6.09±0.71 2.27 88 8.16 
Mud + Posidonia 25 >90 - 6.82 >90 -

ZAN=1 9 KEN=32 

% % Mean % % Mean 
of grain of grain 

Sediment type stations mud size (in 0) stations mud size (in 0) 

Coarse sand and grave l 36.84 0 - 2 1.87 0 -
Sand 57.89 0-4 2.57±0.48 46.87 0-8 2.20±0.88 
Muddy sand - - - 3.12 13 3.13 
Silty sand 5.26 15 3.22 9.37 14-42 3.68±0.48 
Sandy si lt - - - 3. 12 53 4.03 
Sandy mud - - - 3. 12 50 4.37 
Mud + Posidonia - - - 12.50 - -

PREVALENCE OF ECHINODERMATA 

Table 2 summarises the prevalence data derived from the dredged samples. The species 
are arranged in order of decreasing overall prevalence. The first two columns are derived 
from pooled data fram the who le study area, but the remaining columns present separately 
data from the four sectors of the study area. These data show that the most common species 
in the study area as a whole were : Echinocardium cordatum (in 36 stations, 20,6 %), 



TABLE 2 

Prevalence of echinodera species in the benthos samples 

Ali data (175 st.) PA (80 st.) JO (44 st.) 

Total N° % Num. of % Num. of % 
of st. preval. stations preval stations preval 

Echinocardium cordalum 36 20,6 14 17.5 15 34.1 
Aslerina gibbosa 21 12 15 18.8 4 9.1 
Ophiura a/bida 21 12 1 2.27 - -
Amphiura chiajei 20 Il.4 15 18.8 1 2.27 
Genocidaris maClt/ala 19 10.8 16 20 - -
H%lhuria lubu/osa 19 10.8 12 15 1 2.27 
Amphiura brachiala 17 9.71 8 10 4 9.1 
Amphipho/is squamala 17 9.7 1 5 6.25 3 6.8 1 
ASlropeclen jonstoni 14 8 4 5 7 15.9 
Echinocyamus pusillus 8 4.57 6 7.5 - -
Amphillra medilerranea 7 4 6 7.5 - -
ASlropeclen spinu/osus 6 3.4 3 3.75 1 2.27 
Ophiomyxa pelllagona 5 2.85 3 3.75 - -
Ophiolhrixfragi/is 5 2.85 4 5 - -
H%lhllria mammala 5 2.85 5 6.25 - -
Aslerina pancerii 4 2.28 3 3.75 - -
Echinocardium medilerraneum 4 2.28 1 1.25 - -
H% lhuria he/leri 4 2.28 2 2.5 - -
ASlropeclen bispinoslls 3 1.71 - - 3 6.81 
Amphiura jï/iformis 3 1.7 1 2 2.25 - -

Sphaerechinus granu/aris 3 1.71 3 3.75 - -

Leptopelllacla lergeslina 3 1.71 3 3.75 - -
Anledon medilerranea 2 1.14 2 2.5 - -

ASlropeclen irregu/aris penlacanlhlls 2 1.14 1 1.25 1 2.27 
Ophioderma /ongicalldllm 2 1.1 4 - - 1 2.27 
Paracelllrolus lividus 2 1.14 2 2.25 - -
Leplopenlacla e/ongato 2 1.14 2 2.5 - -

Leptosynapla ga/liennei 2 1.14 - - 2 4.54 
Amphiura /acazei 2 1.14 2 2.5 - -

ASlropeclen p/atyacalllhlls 1 0.57 - - - -
Echinasler seposilus 1 0.57 1 1.25 - -
Ophiura ophiura 1 0.57 1 1.25 - -

Phyllophorlls granll/atus 1 0.57 1 1.25 - -
H%lhuria (Thymiosycia) impaliens 1 0.57 1 1.25 - -

Mesolhllria ÎllIeslina/is 1 0.57 1 1.25 - -
Leplosynapla makrankyra 1 0.57 - - 1 2.27 
Schizasler cana/ifems 1 0.57 - - 1 2.27 

ZA (19 st) 

Num. of % 
stations preval 

3 15.8 
1 5.26 

- -
1 5.26 

- -

3 15.8 
3 15.8 
3 15.8 
1 5.26 
1 5.26 
1 5.26 

- -

1 5.26 
- -
- -
- -

1 5.26 
1 5.26 

- -

- -
- -

- -

- -

- -
1 5.26 
- -
- -

- -
- -
- -

- -
- -

- -

- -
- -
- -

- -

KE (32 st) 

Num. of % 
stations preval 

4 12.5 
1 3.12 

- -
3 9.37 
3 9.37 
3 9.37 
2 6.25 
6 18.8 
2 6.25 
1 3.12 

- -
2 6.25 
1 3. 12 
1 3.12 

- -
1 3.12 
2 6.25 
1 3. 12 

- -
1 3.12 

- -
- -
- -
- -
- -
- -
- -
- -
- -
1 3. 12 

- -
- -
- -
- -
- -
- -
- -
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Asterina gibbosa and Ophiura a/bida (in 21 stations, 12 %), Amphiura chiajei (in 20 sta­
tions, Il,43 %), Genocidaris maculata and Holothuria tubu/osa (in 19 stations, 10,8 %), 

Amphiura brachiata and Amphipholis squamata (in l7 stations, 9,71 %) and Astropecten 
jonstoni (in 14 stations, 8 %). The remaining species were found in less than 10 stations. 

But Echinocardium cordatum was not the most common echinoderm in aIl the sectors. 
Sorne species were absent altogether from one or more of the sectors. For ex ample 12 spe­
cies : Antedon mediterranea, Echinaster sepositus, Amphiura lacazei, Ophiura ophiura, 
Sphaerechinus granularis, Paracentrotus lividus, Holothuria mammata, Holothuria 
(Thymiosycia) impatiens, Phyllophorus granulatus, Leptopentacta elongata, 
Leptopentacta tergestina and Mesothuria intestinalis were found only in the Patras Gulf; 3 
species : Schizaster canaliferus, Leptosynapta galliennei and Leptosynapta makrankyra 
were present in the Ionian Sea and Astropecten platyacanthus only in the KefaIlonia 
samples. 

BIOGEOGRAPHY 

Table 3 summarises what is known about the recorded distribution of the echinoderm 
species sampled. The Mediterranean Sea is subdivided into eastem and western moieties, 
according to the division advocated by Pérès (1967). 

It is c1ear from the Table that the study area con tains species wich are widespread in the 
western Mediterranean but not weIl established in the eastern Mediterranean. 

16 species, namely : Astropecten jonstoni, Astropecten bispinosus, Astropecten platya­
canthus, Asterina pancerii, Amphiura brachiata, Amphiura mediterranea, Amphiura laca­
zei, Echinocyamus pusillus, Echinocardium mediterraneum, Holothuria hel/ai, 
Holothuria mammata, Holothuria impatiens, Phyllophorus granulatus, Mesothuria intesti­
nalis, Leptosynapta galliennei and Leptosynapta makrankyra are first records for the study 
area. 

Of the above species, special attention must be given to the following : 
- Echinocardium mediterraneum is reported here for the second time in the greek waters 
after its first recording by Forbes (1843) in the Aegean Sea. 
- Mesothuria intestinalis so far has only been recorded by MarenzeIler (1893) in the 
Aegean Sea. 
- Amphiura mediterranea and Asterina pancerii are known only from the NE Aegan Sea 
(Kisseleva, 1963 ; Makkavieva, 1963). 
- Holothuria mammata, H. impatiens, Ph. granulatus and Leptosynapta makrankyra are 
recorded here for the second time in the eastern Mediterranean, their first record being that 
of Koukouras and Sinis (1981). 
- Astropecten platyacanthus is reported here for the first time in the greek waters. 
- Amphiura brachiata is reported here for the second time in the greek waters. 
- Leptosynapta galliennei, a Boreal-Atlantic species, has only been recorded in the 
Adriatic Sea and this is the second finding in the Mediterranean. 
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TABLE 3 

Geographical di stribution of echinoderm species identi tïed in the survey samples 

E. Mediterranean 
( 1) (2) (3) (4) (5) 

Spec ies Aegan S. Bosp. & Mann Lev. S. Adr. S. W.Med. Geo.distr. 

Anledon medilerranea + + + + + Medit. 
ASlropeclen jOl/SlOni + + + + + Medit. 
A. spinu/osus + + + + + Medit. 
A. irregu/aris pelllacanlhus + + + + + Med., E.Atl. 
A. bispiuosus + + + + + Med. , Atl. 
A. p/aryacanl/lfIs + + + + + Medit. 
Aslerina gibbosa + + + + + Med. , NEAtl. 
A. pancerii + + + + Medit. 
Echinasler seposill/S + + + + + Med. , E Atl. 
Amphiura chiqjei + + + + + Med. , E Atl. 
A. medilerranea + + + + Medit. 
A·.fï/(fimllis + + + + + Med., N Atl. 
A. brachiala + + + Med., NE Atl. 
A. /acazei + Spain 
Amphip//Olis squam(l/a + + + + + Cosmopolitan 
Ophiomyxa penlagona + + + + + Med.,NE Atl. 
Ophioder/1/a /ongicaudum + + + + + Med., EAtl. 
OphiOlhryx.fi·agi/is + + + + + Med.,NEAtl. 
Ophil/ra a/bida + + + + + Med., NE Atl. 
O. op/dura + + + + + Med.,NE Atl. 
Sphaerechinlls grall li/aris + + + + + Med., NEAtl. 
Paracelllrolus /il'idus + + + + + Med., NE.Atl. ' 
Genocidaris II/acn/(l/a + + + + + Med.,Atl. 
Echinocyamus pl/sil/us + + + + + Med., EAtl. 
Echinocardilllll cordallml + + + + Med., Atl. Pac. 
E.lI/edilerrl/llewl/ + + + + + Med., NE Atl. 
Schi~asler cal/a/items + + + + + Medit. 
H%lhuria I/lbu/osa + + + + Med. , Atlan. 
H. hel/eri + + + Medit. 
H. mall1mala + + + Med., EAtl. 
H. (ThYlI/iosycia) impaliel/s + + + + Med., Red S . 
Phyl/op//Oms gral/u/alus + + Medit. 
Leplopenlacla e/ongala + + + + Med. , NEAtl. 
L. rergesrina + + + + + Med. , EAt l. 
Mesolhuria inleslinalis + + + Med., Atlan. 
Leplos)'napla gal/iennei + Adr., Atlan. 
L. makrankyra + + + Med., EAtl. 

(1): Forbes (1843), Marenzeller (1893), Péres & Picard ( 1958), KOllkouras & Sinis (1981), Vamvakas ( 1970), 
Kisseleva (1963). 

(2): Cas pers ( 1968), Tortonese & Demir ( 1960). 
(3): Demetropoli los & Hadjichristophorou (1976), Tortonese (1953-54). 
(4): ZavocInik ( 1972), Gamli lin-Brida (1976), Bruno (1972), Vatova ( 1949). 
(5): Tortonese (1965), Lopez-Ibor (1982), Cherbonnier & Guille ( 1967), Cherbonnier (1956), Guille (1970). 
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- Amphiura !acazei, finally, is recorded here for the first time after its description by Guille 

(1976) in the coasts of Spain. 

DISCUSSION 

The information on Echinodermata in greek waters, as already mentioned, is very frag­

mentary and far from complete (Forbes, 1843 ; Tortonese, 1946 ; Koukouras & Sinis , 

1981 ; Kaspiris & Tortonese, 1982). From previous studies in the same area (Pérès & 

Picard, 1958 ; Kilian & Strauss, 1981 ; Kaspiris & Tortonese, 1982 ; Bogdanos & 

Nicolaidou, 1985),22 more species (Table 4) have been identified, so the number of echi­

noderm species in the Gulf of Patras and Eastern lonian Sea mounts ta 59. 

The difference between our material and that of the above authors must be attributed to 

the different zones examined. That is, infralittoral in this study and medio and circalittoral 

by the other authors . 

Generally, the specimens of the species do not show any deviation from the typical fea­

tures. Notable was the small size of a1l species, sma1ler th an anything mentioned in the 

bibliography so far. This phaenomenon has already been observed in benthic populations of 

the eastern Mediterranean by Forbes (1843), Tortonese (1953-54) , Pérès and Picard (1956, 

1958) and is what it is ca1led "dwmiism" . The "dwaliism" of the Eastern Mediterranean 

can be attributed ta either a general deficiency of the available nutrients or to the fact that 

the higher temperature results in more intense metabolism and thus in an earIier sexual 

maturity which delays the growth. 

Many of the identified species must be considered as rare for the Eastern Mediterranean 

and genera1ly for the whole Mediterranean Sea. 

It is interesting to note the presence of Amphiura !acazei, first described by Guille 

(1976) in the coast of Spain, and not reported ever since. 

According to the biogeographical distribution (Table 3) of our species, there appear to be 

3 distributional categories : 

a) an indigenous mediterranean compone nt, 9 species (24,3 %) 

b) an atlantic-mediterranean component, 24 species (64,8 %) 

c) an atlantic-cosmopolitan component, 4 species (10,8 %), of which 2 species (5,4 %) 

penetrate as far as the Black Sea. 

ln contrast to other Invertebrate groups , there is no evidence of Lessepsian migration 

(Por,1978). 

It is hoped that this work will fill in a gap towards the systematic study, distribution, eco­

logy and zoogeography of the echinodelm-fauna in the Mediterranean. 
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TABLE 4 

List of echinodenn species previously recorded in the study areas 

Peres & Picard 
(1958) 

Kilian & Strauss 
( 1981) 

Kaspiris & TortoneseBogdanos & Nicolaidou 
(1982) (1985) 

Species 

LeplOlnetra plw/c/llgiu/1/ 
Astropecten aranciacIIs 
Luidia ciliaris 
Tethyaster sllbinermis 
Chaetaster longipes 
Peltaster placellla 
Hm'elia allell/rata 
Anseropoda placenta 
Coscùwsterias tenuispina 
Marthasterias g/acialis 
Ophiacalllha setosa 
Sty/oddaris qtfïnis 
Cel1lrostephanus /ongispinus 
Arbacia IixlIla 
Echil1l1s aClltlls 
Spatangus pllrpllrells 
Brissopsis /yri(era 
Brisslls lI/lic% r 
H% till/ria forskali 
Sticl/Opus regalis 
ThyO/le/ilslls 

+ 

+ 

+ 

+ 
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