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The author collected echinoderms at more than 300 
coastal and offshore stations using varfous sampling devi­
ces, and at diving. 52 species were identified; of them, five 
were not recorded previously in the area investigated. Thus, 
in total, 59 echinoderm species are now known from this 
area. Previous records, sampl:ing locations, bathymetric data 
and habitats are given for each species. The relations of 
several species to the type of the bottom, and to the pollu­
tion of the environment are discussed. 

INTRODUCT'10N 

The aqwatorium between the Učka mounta,in and the Istrian peninsula 
in the northwest, and the lowland and Zadar archipelago in the southeast, is 
one of the moot intersected and ecologicaHy most varietl a.reas in the Adriatic 
Sea and the Medi:terranean. Jt spreads about 120 kri.lometers in length .and 
covers an area abowt 7.700 square kilometers. In this area two strings of some 
100 large and smaill islands, and nUIIIlben; of islets and cliffs extend in the 
main direction form northwest to southeast, thus dividing the aquatorium into 
several large units such as: the Kvarner (Quarner Gulf), Riječki zaljev (Rijeka 
Bay), Kvarnerić, Vimko more, a-:id, afong the mai!Illand, Velebitski kanal 
(Figure 1.). 

The coastal line in the area i:s very intersected and rich with small bays, 
coves, straits and gorges. The greate:st depths of single aquatorium untts vary 
mostly between 65 and 100 meters . The bottom i.s generally siH and sand. The 
steep rocky and stony bo·ttoms, which are sometimes rich in underwater cavas 
and springs of fresh water, are lilm.ited only to the na:rrow coastal line. More 
details on sedimentological and hydrographica-1 chairacteristisc of the aTea are 
given in the paipeTs resulting frnm cruises of the RV »Bios« in 1967-1971 
(A 1 f i r e vi ć 1968, A 1 f i r e vi ć et al. 1969, Gamu 1 i n - B r i d a et al., 
1971) and in the reports of the »Vila Velebita« exipeditions in 1913-14 and 
1973-74 (Gavazzi et al., 1914, Škrivanić&Barić, 1979, Škri­
v ani ć & Ma g d a 1 e ni ć, 1979). 
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Depth 
maximum, 710 m 

dominant : 60-80 m 

Bottom 
temperature : 10.10 - 18.61 •c 
sa/inity : 37.18 - 38.44%. Sal 
pH : 8.01 - 8.28 
a/kalinity: 2.53 - 2.82 meq/I 

oxygen : 4.70- 6.55 mi 02/1 

~ 
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oxygen saturation: 75.92- 125. 09 ¼ 

Fig. 1. Investigated area. Ranges of ~everal environmenrtal parameters 
are indicated. 

The echin.lQlderms in this a["ea have been reported from the very first bio~ 
logical investigations in the Adriatic Sea. Thus already O 1 iv i -(1972) . had 
noted Asterias aculeata L. in the Kvarner Gulf. In 1840 G ir u b e cited further: · 
two species tn the area: Holothuria tubulosa and Echinus soo;atilis (= Paracen­
trotus Lividus). Two decades later (1861 , 1864), the same author has •. a'lready 
determined 27 echinoderm species in the Kvarner area. 1111 1863 aippe~ed a 
major work of L o 1r e n z who li!sted 22 species from the investigated area, 
and providetl imtportant da/ta on their ecology, bathymetric distribution, an,d 
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biological relatioos. A few yea:rs later, H e 11 e r (1868) reoorded already 32 
species in this area, amd the research of Sto s s i ch (1883) increased this 
number to 34; all exi.isting data were compiled by Car u s (1885) . With these 
papem. a ►►golden age« of echinoderm s,tudies in the area was finished; no 
more research was reported in the North Adriatic insular region for several 
decad.es. 

At the beginn~ng of the twentieth century, oome data on echinoderms were 
providet by Brus ina (1907) and Car & Had ž i (1914 a, b) . rn 1924, 
V a t o v a ini:tia!ted extensi ve benthological investigations i,n the norther1n and 
the middle Adriatic Sea. During twelve yeairs, he visited morre than 500 sta-:­
tions, 64 stations were in the area treaited in ithilS paiper (V a t o v a 1942; 
1949). The Holothuries collected by Vat ova were speciially stud!ied by Ma y_e r 
(1937). It shouki be eIDQ)hasize:i, that Vat ova' s pajpers a!I'e the first in 
which exact quantitative data o-:i echinoderm populatio-ns in tlie Adriatic Sea 
a,re given. JUSit befoire the 2nd WorJd War, also Ko 1-o sva r y (1939, 1940) 
report,ed on echinoderms from this area. At the same -tiime, - while stiidyang 
the litboral communities i,;i. the Velebitski kanal, Za 1 o 1k a r (1942) provided 
useful inf.ormaitionis on the ecolo,gy of several species oommoo in this• zone. 
Later Z e i (1949) and Crnko vi ć (1970) noted; in their trawling ground 
research re.ports, mast con:s,picuous speci-es from sil'ty bottoms. Z a v o d ni k 
repode:i on the echinoderms from the islands Krk (1960 a, b) ancl Vir (1977 a), 
Le ga c (1974) listed 19 echinoderm species from the island Rab, and S aJ­
v ini - P 1 a w e n (19_77) recorded findings of Labidoplax buski and Myriot-
rochus geminiradiatus in the Kvarnerić. . 

Many data on the distribution of echmcderms in the offshore ai·chipela­
gical part of this a:rea, es.pecially on deeper sedimentary botitoms of Velebitski 
kanal, Kvarnerić, . and Virsko more, provided extensive biocoenological resear­
ches which were, during the past fiHeen years, conducted by Yugoslav re­
search instituti0'11s in P.oritorož (by the boat >►Airgonavt«), Rovinj (by RV »Vila 
Velebita«) and Siplit (by RV »Bios«). These surveys were pa:rt of several na­
tional and international research projects studying silty bottoms inhabited by 
Norway lobster (Nephrops norvegicus), and of fundamental ecological and , pol­
lution studies, which were primarily conducteid in the Rijeak.i zaijev. Unfortu~ 
naitely, from va:rious reasoin.s, only few resuits 01I1 enchinoderms were published 
until now (Zavodnik, 1973 b, 1976, 1977 a; Zavodnik&Zavodnik, 
1978; Zavodnik et al. 1978). It is the _ aim of this pa1per to fill the gap 
with regard to distribution of echinoderms in the inveatigated area. 

MATERIAL AND METHODS 

Biological maiterial was sampled by the author wi·th skin and SCUBA 
divin,g at several coastaQ localities, and by mearu of va<rious sa:rnpling devices 
(g:rabs , dred,ges, trawl. nets) at offshore stations. The following collections are 
treateđ in the pr€senit paiper : 

1. Re:searches of the RV ►►Bios« which were conducted in the summer 
months of 1965-1971. Echinoderims were sampled at 121 statiorns by means 
of Petersen g['ab sa·ITljplings (82 stati01I1s) oi!ter trawl tows (22 stations, 10 of 
them being visited 2-4 times), trian:gular bioiogical diredge tows (2 stations) 
and by diving (15 s'tations). 
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2. Reseairches of the RV »Vila Velebilta« between 1972 and 1979, the jubilee 
cruises 1973-74 inaluded. The echi111oderms were saIIlJ)led by the Petersen 
and van Veen gralbs (79 stations), by biological dredge of the tyipe »mušular« 
(8 sta'tions), a111d by SCUBA diving (84 staltions). 

3. The voyage of the MB »Dagnja« in autumn 1970. Four stations were 
visited and the sediment sa:rn/ples were cornected by Petersen grab. 

4. Research cruises of the MB »Argonavt«, which were conducted in 1968 by 
the staff of Mairine Bioiolgica,I Staition in Porttorož, at 11 coastal transects by 
SCUBA divers, or by means of a biolo;gical dredge. The aulthor received the 
material thrnugh the ex Melditerranean Marine Soriting Ceniter, Khereddine, 
Tunisia. (NB: This is the only material treated in this paper which was nat 
sampled and processed by the author persona:lly). 

5. Samiplimg, by the author, at 117 coa:sital locatioru, 0111 the mainland and 
on several islanrls . The samrpling, and »in situ« observations, weire oonducted 
by skin and SCUBA diving. 

In general, the following devices were used for the sampling of biological 
material : 

a. Petersen grabs of 0.05, O.I and 0.2 m 2, and a van Veen grab of 0.1 m 2. 

The gear was used one to five times for each collection. 
b. Biological dredge, tyipe »mušular«. The tows were made at the speed 

of 0.5 knort:.s and lasted 15-20 minutes each. 
c. Biological 'triangulair dreldge, all sides 80 cms long. The tows were at 

a speed below 0.2 knoits for 10 minutes. 
d. Cmnmerciai otter t<rawl. One hom tows were made at a sita111da!1:d speed 

of 2 miles per hour. 
e. SCUBA dives, were made to dep'ths up to 45 meiters, depending on the 

locality. 
The sediment taiken by gralbs was proce151Sed immedia•tely after sa'lTI[)ling 

thrrough a series of sieves uip to 1 mm mesh. The separated echinoderms were 
preserved in 600/o alcohol or in 40/o buffered forrnol solu'tion. Identifications 
were accomplished in the Laboratoy for Ecology and Systematics od the Center 
for Marine Research in Rovinj. 

lt should be ad(led that 'the locality data cited in this paiper, orr plotted 
on the maps, have not been published in previous papers of the author, except 
for some stations aJrDund the islands Krk and Vir, those deaHng wi1th rare 
species (Amphiura securigera, Ophioconis forbesi, Echinocardium flavescens), 
and partly with other species of the family Amphiuridae. The locality rnarks 
plotted on the matps cover, due 'to the diminituion scale, albout 20 square kilo­
metens of the sea surface. Thereforre a single mark often does nat ind1cate only 
one sampling location but more of them - up to 28 stations maximum. 

RESULTS 

CRINOIDEA 

Antedon mediterranea (Lamardlc, 1816) (Fig. 2) 

Pervious records: C rube. 1861, 1864 (Alecto europea); 
(Comatula); Sto s s ic h, 1883 (Comatula); Car u s. 

H e 11 e r, 1868 
1885 (rosacea) ; 
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Kolosva ,ry, 1940 a (adriatica); Zalolk.ar, 
vodnik, 1960 b, 1977 a; Crniković, 1970 ; 

Material: Abouit 70 specimeruc; co1leoted and observed. 

1942; Zei, 
Le ga c, 

1949; 
1974. 
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Habitat: Rooky, sandy, and detri tic bottoms. At several localities common 
among large seaweeds (especially Cystoseira and Sm·gassum) and ee1grasses 
(Posidonia oceanica, Cymodocea nadosa). :Near cape Prutna (island Pag) obser­
ved while crawlinig on EuniceUa cavolinii. CoUection depths: 4-55 m. 
Remark: lt seems that coloration patter,ns are not related io the haibita't, in 
spite of some indicatdions that mottled animals are somewhat more common in 
eelgrass communities, while those uniformly coloured prevail among seaweeds 
and at larger depths. 

HOLOTHURIOIDEA 

Holothuria tubulosa G me 1 i n, 1788 (Fig. 2) 

Previous records: Grube, 1840, 1861, 1864; L ore n z. 1863 ; H e 11 e r , 
1868; Stossich, 1883; Carus, 1885; Brusina, 1907; Kolosvary, 
1936. 1940a; Zavodnik, 1960b, 1977a; Pere s i Gamulin-Brida, 
1973; Legac, 1974; Zavodnik et al., 1978. 

Material: More ,than 1500 specimens reoorded at divi,ng an,d collected by 
dredges. 
Habitat : This is a species of wide ecological distribution, which is oommon in 
the communities of high photophilic algae, on fine well calibrated sand, on 
coarse sands a:nd fine gravels, and in eel,grass oommUITTities of Posidonia ocea­
nica and Cymodocea nodosa. Rarely the specimens were observed also on bare 
rochy terraces some ten meters distant from sedimentary bottom. Collection 
depths: 0-45 meters. 
Remark : Maximum .population densi'ty observed was abou t 2 animals per 
square me ter. Malily. times the arnimals were masked by a sandy film, small 
pebbles, gastropod shells, and pieces of algae and eelgrass. 

Holothuria polii D e 11 e Ch i a j e, 1823 (Fiig. 3) 

Previous records : S rt o s s i ch, 1883; C a r u s, 1885 (all Pol ii); K o 1 o s­
var y, 1936, 1940 a (Poli); Z a vod ni k, 1960 b; Za v o d n ,i k et al. , 
1978. 

Material: About 20 specimerns recorded at diving. 
Habitat : Pure sandy bottoms, ba:re ones or those not dernsely CXYVered by mea­
dows of Cymodocea nodosa. Carpture depths: 3-19 meters. 

Holothuria helleri v. Ma r e n z e 11 e r , 1878 

Previous records : Sto s s i ch, 1883 (Helleri) ; C aru s, 1885 (Helleri); Ko-
1 o sva r y, 1936; To rt on e se, 1965. 

Material: None. 
Habitat: No data for the area. 
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• Hoiothuria tubu/osa 

A. Stichopus rega/is 

+ Antedon mediferranea 

.. 
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Holothuria forskdli D e 11 e Ch i a j e, 1823 (Fig. 3) 

Previous records: G if u b e, 1864; H e 11 e r, 1863 (all catanensis); S t ,o s­
s i ch, 1883 (Catanensis); Car u s, 1885; Ko 1 o sva r y , 1936 (all 
catanensis); Zavodnik, 1960 b , 1977 a; Zavodnik et al., 1978. 

Material: About 600 specimens collected by gr abs, dredges, otter trawl, and 
recorded at diving. 

Habitat: Sands, pure and those mixed with oaze, detritic bottoms, and coastal 
terrigen ::i us oaze. The ani:mals prefer bottoms deprive:l of veg2tati-on. Colle::tion 
depths: 13-102 metern. 
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• Holothuria forsk6/i 

A Holothuria po/ii 

+ Ocnus planci 

~~ ': . " . · .. 

'•:~~ 
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Remarlc: Usually the population density on shallow sa111dy bottom does not 
exceed 10 specimens per square meters. 

Stichopus regalis (C u vi e r, 1817) (Fig. 2) 

Previous records : Grube, 1861, 1864 ; L ore n z, 1863 ; H e 11 e r , 1868 
(all Holothuria) ; S to s s i ch, 1883; Car u s, 1885 ; C a r & H a d ž i, 
1914 a, b; Kolosvary, 1936, 1940 a; Zei 1949 ; Crniković, 1970 ; 
Le ,ga c, 1974; Z avodnik, 1977 a. 

Material: 334 specimens collected most by otter trawl. 
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Habitat: Silty sands, silty detritic bottoms, and coastal terrigenous ooze. Cap­
ture depths: 46-102 metres. 

Ocnus planci (B r a n d t, 1835) 

Previous records: Grube, 1861, 1864 (Cladodactyla doliolum); H e 11 er, 
1868 (Cucumaria dolilum); S 'to s s i ch, 1883 (Cucumaria); C a r u s, 
1885 (Cucumaria Planci); Ko 1 o sva r y , '1936, 1940 a; C r nk ovi ć , 

1970; Legac, 1974 (all Cucumaria); Zavodnik, 1977 a ; Zavod­
n i k et al., 1978 (all Ludwigia). 

Material: 9 specimens collected by otter trawl, dredge, or observed a t diving. 
Habitat: Coastal detritic bottom, and detritus mixed wih silt. Recorded depths: 
12-63 meters. 
Remark: All animals colected were adult. Two sipecilmens observed at diving 
were clinging to a colony of Eunicella stricta and Microcosmus sp. respectively. 

Trachythyone . tergestina (M. S a r s , 1857) (Fig. 4) 

Previous records: Grube, 1861, 1864; Lorenz, 1863; Heller, 1868; 
Stossich, 1883; Carus, 1885 ; Kolosvary, 1936, 1940 a (all 
Cucumaria); Zavodnik, 1977 a ; Zavodnik et al., 1978. 

M aterial: 2 specimens collected by dredge and grab. 
Habitat: Sandy sirt in nonthern Velebitski !kanal at 39 m depth, and silty detri­
tus in Ljubačka vrata, at the 14 meters depth. 

Trachythyone elongata (D iib e n et Ko r e n, 1844) (Fig. 4) 

Previous records: Kolosvairy, 1936, 1940 a; Mayer, 1937; Vat ova, 
1942, 1949 (alJ Cucumaria) ; Zavodnik, 1977 a; Za v o d n i k et al. . 
1978. • 

Material: 2 specimens ooHected by grab. 
Habitat: Sandy sii.t aind fine sand, at 57 and 72 meters depth. 

Thyone fusus (O. F. M ii 11 e r , 1788) (Fig. 4) 

Previous record: V a t ,J v a , 1949 

Material: 1 specimen collected by grab. 
Habitat: Sandy silt near Tihi kanal, at 50 meters depth. 

Thyone cherbonnieri R e y s , 1959 (Fig. 4) 

Previous records: None. 
Material: l specimen aollected by grab. 
Habitat: Sility bottom in Tihi kanal, at 50 meters depth. 

Pseudothyone sculponea Ch e r bonn i er, 1958 (Fig. 4) 

Previous records : None. 
Material: 2 sipecimens collected by grab. 
Habitat: Fine sand and sandy silt. Colection depths 54 and 68 m . 
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I!"".! Thyone fusus 

~ Thyone cherbonnieri 

+ Pseudothyone scu/ponea 

A Trachythyone tergestina 

"' Trachythyone elongata 

• Labidoplax digitata 

8 Labidop/ax buski 

-- Leptosynapta inhaerens 

e Leptosynapta makrankyra 

Q .... .. 

<o" •·, ,,. __ 

~c, 
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Remark: By their ossicles, bo,th specimens lar,gely corresponded to description 
of Ma y e r (1937) far P. raphanus. Accottl.ing to F rog li a (1975) , Ma y e r's 
descriiption refens in fact to P. sculponea. 

Labidoplax digitata (Mo nt agu, 1815) (Fig. 4) 

Pre"vious records: H e l l e r, 1868 (Synapta); Ko 1 o sva r y , 1936, 1940 a, b 
(Becheria); Mayer, 1937; Vatova 1942 (Synapta), 1949 ; Legac, 
1974 (Labidoplax); Zavodnilk 1973 b , 1977 a; Zavodnik & Zavod­
n i k, 1978; Zavodnik et al., 1978 (all Oestergrenia). 

Material: 44 sipecimens taken by grab. 
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Habitat : SiUy bottom of Nephrops norvegicus, at 39-83 meters depth. Near 
Starigrad-Paklenica, it was coilected aloo on sandy silit, at 28 me.ters depth. 
Remarlc: This species is exclusive to the biocoenosis of coatal tenrigenous ooze 
(P i car d 1965). Its distribution in the Velebitski kanal contribuite to the 
hypothesis that this 'k.ind of the sediment is rather more characteristic for the 
area than are the bathyal muds. 

Labidoplax buslci (M c I nt o s h , 1866) (Fig. 4) 

Previous record: S alvi ni - P la w e n, 1977 
Material: 1 s.pecimen co1lected by grab. 
Habitat: The specimen was taken on October 2rtd, 1970, at the station K-II 
(44°36.1' N, 14°43.3' E) on sa,ndy silt, at the 80 meters depth. 

Leptosynapta inhaerens (O. F. M il 11 e r, 1776) (Fig. 4) 

Previous records: None. 
Material: 1 specimen collected by grab. 
Habitat: Coarse sand at 47 meters deipth. 

Leptosynapta malcranlcyra (Lud w i g, 1898) (Fig. 4) 

Previous records: None. 
Material: 1 specimen oollected by grab. 
Habitat: SiLty bottom a,t 58 meters depth. 

Myriotrochus geminiradiatus S a 1 vini - P 1 a w e n, 1977 

Previous record: S a 1 vini - P 1 a w e n , 1977 
Material : None. 
Habitat: Silty bottom a,t 49-82 ineters· depth. 

ASTEROIDEA 

Astropecten aranciacus (L i nn a e u s, 1758) (Fi,g. 5) 

Previous records: L ore n z, 1860, 1863 (auranti~cus); Gr u ib e, 1861 (auran­
tiaca), 1864 (aurantiacus); Heller, 1868 (aurantiaca); Stossich, 1883; 
Car u s , 1885 (all aurantiacus); Lud w i g, 1897 (aurantiaca); Ko I o s­
var y, 1940 a; Vat ova, 1942; Za 1 o ik a lf, 1942 (all aurantiacus); Z ·a­
v od ni k , 1960 b, 1977 a; Crnković, 1970; Legac, 1974 (auranciacus); 
Zavodnik et al., 1978. • 

Material: .Albout 240 specimens ooHected by otter trawl aind dredge, or noted 
at diving. 
Habitat: Fine well cali'brated sands, ooarse sands and fine gravels under the 
influence of bottom currents, and coastal deritic bottOIIIl. Coimmon in the 
communities of eel,gr-aS1Ses, especiaHy among Cymodocea nodosa. Only excep­
tionally it was fou1nd on rodky bottom, within the biocoenosis of photophilic 
algae. Collection depths: 0.5-68 meters. 
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• Astropecten aranciacus 

() Astropecten irrezularis pentacanthus 

e Astropecten bispinosus 

~ Astropecten platyacanthus 

~ Astropecten spin ulosus 

.t. Anseropada placenta 

+ Asterina ,ribbosa 

Astropecten jonstoni (D e 11 e C h i a j e, 1825) 

Previous record: Babi ć, 1913 
Material: None. 
flabitat: No data f.or the area. 

Astropecten bispinosus (O t to, 1823) (Fig. 5) 

447 

Previous records: Gr u b e, 1864; H e 11 e r, 1868; Sto s s i ch, 1883; C a­
ru s, 1885; Ludwi 1g, 1897; Babić, 1913; Kolosvary, 1940 a; Za­
vQdnik, 1960 b, 1977 a; Zavodnik et al., 1978. 
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M aterial: 4 specimens collected by dredge and at diviing. 
Habitat: Coarse sands, usually overegrown by Cymodocea nodosa, coastal de­
tritic bot'tom, and sandy silt. Capture depths: 10-12 meters. 

Astropecten platyacanthus (Philippi , 1837) (Fig. 5) 

Previous records: L ore n z, 1860, 1863; H e 11 e r, 1868; S ,to s s i ch, 1883; 
Car u s, 1885; Babi ć , 1913 (A bispinosus f. platyacanthus); Zavod­
n i k, 1960 b. 

Material: 5 specimeru, collected at diving. 
Habitat: Pure sandy bottoms, barren or those over,grown by ee1grasses. 
Remark: H e 11 e r (1868) reported this srpecies, as well as A. bispinosus, to be 
dilS'tributed elswhere in the areas of Triest and Kvarner islands. According to 
our research, however, in the Kvarner Gulf and around north Adriatic islands, 
both species can be only rarely collected. Obviously, the distribution of them 
is far too insufficiently known. 

Astropecten irregularis pentacanthus (DeHe Chiaje, 1825) (Fig. 5) 

Previous records : L ore n z, 1860, 1863 (pentacanthus); Grube, 1861 (pen­
tacantha), 1864; Heller, 1868; Stossich, 1883; Carus, 1885; Lud­
w i g, 1897; Ko 1 os var y, 1936, 1940 a (all pentacanthus); Zavodnik, 
1960 b, 1977 a; Zavodnik et al., 1978. 

Material: 1651 specirrnens collected most by otter trawl, blllt also by a grab, 
dredge, and at diving. 

Habitat: Coa:sital detritic bo1:Jtom and sandy silt, at 12-102 meters depth. 
Remark: This is the most oommon asteroid species in the deep sHty bottoms 
in the chalilllels between the mainlaind and the isla,nds : by one dtter trawl 
tow more than 150 srpecirrnens can be fished . It should be noted tha1t only one 
sampling of Petensen grab (0.2 m 2) out of 215 samplings made on silty bo'ttom, 
was positive for this species. 

Astropecten spinulosus (PhHirpipi, 1837) 

Previous records : Heller, 1868; Stossich, 1883; Ludwig, 1897 ; Ba-
bi ć, 1913; Z a vodnik, 1960 b, 1977 a . 

Material: Five specimens coHected a't diving. 
Habitat: Rough sands and fine grarvels occupied by meadows of Posidonia 
oceanica. Most rarely the animals can be found while crawling on the thalli 
of big Cystoseira. Capture depths: 7-17 meters. 
Remark : Perha,ps the reason for seldom colledions in the area is a pretty 
scarce knowledge of Posidonia oceanica mea:dows which are the most chara­
cteristic habitat of this asteroid species. 

Anseropoda placenta (Pennant, 1777) (Fig. 5) 

Previous records : L ore n z, 1860, 1863; H e 11 e r , 1868 (all Asteriscus pal­
mipes); Sto s s i ch, 1883 ; Car u s , 1885 ; Lud w i g, 1897 (all Palmipes 
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membranaceus); Kolosvary, 1936, 1940 a (membranacea); Crnković, 
1970; Legac, 1974; Zavodnik, 1977 a. 

Material: 10 specimens collected by otter trawl, grab, amd dredge. 
Habitat: Rough sand amd detritic bottom, a,t 40-70 meters depth. 

Asterina gibbosa (Penmant, 1777) (Fig. 5) 

Previous records: L ore n z, 1860 (Asteriscus verruculatus), 1863 (Asteriscus 
ciliatus); Grube, 1861 (A. verruculata), 1864; Heller, 1868; Stos­
s i ch, 1883 (all A. verruculatus); Car u s, 1885; Lud w i g, 1897; B a­
b i ć, 1913; Kolosvary, 1936, 1940 a; Zavodnik, 1960 b; Legac, 
1974. 

Material: 12 specimens collected at coastal research. 
Habitat: Among lOO'Se stones in littoral zone, 0-1 meter depth. 
Remark: Few localities of this s~ecies indicate that its tyipical ha'bi.Jtat was 
not studied enough in the a:rea explored. 

Asterina pancerii (Gasc::i , 1870) 

Previous record: Babi ć, 1913 (A. gib bosa var. pancerii) 

Material: None. 
Habitat: No data for the area. 

Echinaster sepositus (Retz-ius, 1783) (Fig . 6) 

Previous records: L ore 111 z, 1860, 1863; Grube, 1861 (seposita), 1864; H e 1-
1 e r, 1868; Sto s s i ch, 1883; Car u s, 1885 ; Lud w i g, 1897; Ko 1 o s­
var y, 1936, 1940 a; Zalolkar, 1942 ; Zavodni lk, 1960 b, 1977 a; 

Crnković, 1970; Legac, 1974; Zavodnik et al., 1978. 
Material: About 140 specimens collected by otter trawl and dredge, and colle­
cted or noted at diving. 
Habitat: Rocky bottom ove:rgrown by pho'tophilic algae, rough sands and gra­
vels, bare ones or those occU,pied by meadows of Cymodocea nodosa ahd Posi­
donia oceanica, coaSltal detritic bottom, amd allso the bottom of pebbles and 
steep slopes of loose stones. Collection deplths : 2-63 meters. 
Remark: Near Lošinj, two six-a'rniled amimals were coHected. 

Coscinasterias tenuispina (Larrnarck, 1816) (Fig. 6) 

Previous records: L ore n z, 1860; H e 11 e r, 1868 (all Asteracanthion tenu­
ispinus); Stossich, 1883 (Asteracanthion); Carus, 1885; Ludwig, 
1897 (all Asterias); Kolosvary, 1936, 1940 a; Zalokar, 1942; Za­
vodnik, 1960 b, 1977 a; Legac, 1974; Zavodnilk _et al., 1978. 

Material: 12 specimens collec'ted or recorded at diving. 
Habitat: Rocky bottom and under loose stomB'3, at 0- 3 mete;rs deprt;h. 

Marthasterias glacialis (Linnaeus, 1758) (Fig. 6) 

Previous records: Lorernz 1860, 1863 (Asteracanthion); Grube 1861 (Asterias); 
H e 11 e r, 1868; Sto s s i ch, 1883 (all Asteracanthion); Car u s, 1885; 
Ludwig, 1897 (aU Asterias); Kolosvary, 1936, 1940 a; Zalokar, 
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1942; Zavodnik, 1960 b, 1977 a; C !rnković, 1970; Zavodnik, 
et al., 1978. 

Material: About 200 specimens coUected by grab, otter trawl, dredge, and 
collected or noted at divimg. 

Habitat: Species of wide ecological distribution which is common on rocky 
bottom wrthin the bioooeno.sis of hi,gh photophilic al,gae, under loose stones, 
on sands and gravelis, in the meadows of Posidonia oceanica, in the communi­
ties o.f coastal detritic bottoms. Once, two an:imalis were observed. on a big 
live pen~shell Pinna nobilis. It is noted ali.so in poliJ:uted harbour waters. Collec­
tion depths: 0-112 meters. 
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Remark: Shallow water specimens are always uniformly darlk-green or brown­
-greenish coloured, while specimens from deeper detr1tic b CJttollllS are usually 
vividly coloured, more ligM, and can exceptionally be totally yellow. 

OPHIUROIDEA 

Ophiomyxa pentagona (Lamardk, 1816) (Fig. 7) 

Previous records: Lore111z, 1860, 1863; Grube, 1861, 1864; Heller, 1868; 
Sto s s i ch, 1883; Car u s, 1885; Ko 1 o sva r y, 1936, 1940 a; Zavod­
n i k, 1960 b, 1977 a . 

• Ophiomyxo pento1ono 

• Ophiothrix fro'ii/is 

() OphiQthrix quinquemocu/oto 

+ Ophiopsi/o • oroneo 

li>~+. ·;: 
..... .. 

si. --.,,, , 

. ~c, 
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Material: 20 speciirneru; colleoted by dredge. 

Habitat: Coastal detritic bottom, at 12-56 meters depth. 

Ophiopsila aranea Forbes, 1843 (Fig. 7) 

Previous records: Grube 1864; Heller, 1868; Stossich, 1883; Carus, 
1885; Kolosvary, 1936, 1940 a; Vatova, 1949 ; Zavodnik, 1960b. 
1977 a; Tortonese, 1965. 

Material: 12 specimens collected by grab and dredge. 
Habitat : Sandy bottom. Colleotion depths : 45-56 meters . 

• Amphiura chiajei 

() Amphiura cherbonnieri 

~ Amphiura securigera 

• Amphiura filiformis 

+ Amphipho/is squamafa 

. •• · ... 

,;i, ••• ,, •• 

..._,e, 
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Amphiura chiajei Forbes, 1843 (F.ig. 8) 

Previous records: L o r e n z, 1863 (Ophiolepis sundevalli); Ma r k ta nn e r­
T urne r e t s ch e r, 1887 ; Kolosvary, 1936, 1940 a (all Chiajei); Va­
tova, 1942, 1949; Zav o dnik, 1972 a, 1977 a; Zavodnik et al., 
1978. 

Material: 26 sipecimens captured by grab and dredge. 
Habitat : Fine sands, santdy detritus, sandy silt, and coastal terrigenous ooze. 
Collection depths : 13-102 meters. 

Amphiura cherbonnieri Guille, 1972 (Fig. 8) 

Previous records: None. 
l\llaterial: 1 specimen collected a,t Ljubačka vrata at divin:g. 
Habitat: Detritus sand at 30 meters depth. 

Amphiura filiformis (O. F. Muller, 1776) (fig. 8) 

Previous records : Grube, 1861, 1864; Heller, 1868; Stossich, 1883; 
Carus, 1885; Kolosvary, 1936, 1940 a; Vatova, 1949; Zavod­
n i k, 1972 a, 1977 a. 

Material: 45 specimens taken by grab. 
Habitat : Fine sands, sandy si:l t, and coa1stail terrigeno,UIS ooze, at 39-105 meters 
depth. ' 

Amphiura securigera (Diiben et Koren, 1846) (Fig. 8) 

Previous records: Zavodnik, 1972 a, 1973 a. 
Material: 1 specimen collec,ted by grab. 
Habitat : Sandy bolttom a,t 61 meters depth. 
Remarlc: Until now, this species is nat known from other locations in the 
Adriatic Sea. 

Amphipholis squam,ata (Delle Chiaje, 1828) (Fig. 8) 

Previous records : Zavodnik, 1960 a, b, 1972 a, 1977 a. 
Material: 47 specimens colleotej at ooasltal research and di'vi,n,g survey. 
Habitat : Among seaweechs and hol<lfasts an,d lea'Ves of Posidonia oceanica. 
Capture depths : 0-30 meters . 
Remarlc: This tiny amphiurid is surely much more distr~bwted in the area 
than it is seen from the map1ped localities. Obviously, I harve <YVerlooked it 
many times at routine underwater biocoenologicaI survey. 

Ophiothrix fragilis (Abildgaard, 1789) (Fig. 7) 

Previous records : L ore n z, 1860 (fragilis + alopecurus), 1863; Grube, 1861, 
1864; Heller, 1868; Stossich, 1883; Carus, 1885; Marlctanner­
Turneretscher, 1887 (alopecurus); Kolosvaary, 1936, 1940 a 
(fragilis echinata); Za l ,oka r , 1942; Zavodnik, 1960 b, 1977 a; Le­
g a c, 1974. 
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Material: More than 1000 specimens captured by grab, d~ed!ge, ot!ter trawl, 
and collected or noted at diving. 
Habitat: All k.inds of rocky and stony bottom, under loose stones, in crevices, 
and similar. Very common among algae aind in beds of Posidonia oceanica. 
A1so found on seaweeds, sessile animals, and hard objec~ on sandy bottoms. 
Gollection depths: 0-63 metem. 

Ophiothrix quinquemaculata (Delle Chiaje, 1828) (Fig. 7) 

Previous records : Vat ova, 1949; Legac, 1974; Zavodnik, 1977 a. 
Material: Same thousands specirnens collected by grab, otter trawl, dredge, and 
noted a1t diving. 
Habitat: Very cormmon on coastal detritic botJtom and silty deltritus. It seem.s 
tha•t on oozy bottom.s inhabited by Nephrops norvegicus the animals stay befo­
re ali on hard objeats - eipiipelic shell.Js, echinotd tests, a,nd on deindritic spon­
ges AxineUa polypoides aind AxineUa cannabina. Calpture depths: 18-102 
meters. 
Remark: On sponge.s mostly young artirmals seittle : maximum about 100 speci­
mens were fountl on a moderately large AxineHa. 

Ophioderma longicaudum (Reltzius, 1805) (Fig. 9) 

Previous records: Grub e, 1840 (Ophiura lacertosa), 1861, 1864; L ore n z, 
1860, 1863; H e 11 e r , 1868; Sto s s i ch, 1883; Car u s, 1885; Ko 1 o s­
var y, 1936, 1940 a (alil. longicauda); Zalokar, 1942 (lacertosum); Za­
vodnik, 1960 b , 1977 a; Legac, 1974; Zavodnik et al., 1978. 

Material: AboUJt 320 specimen.s collected by dredge and noted at di'ling. 
Habitat: Rocky bottom o'lergrown by high photophilic algae, gravels among 
the stone n o more than 20 centimeters in diameter. Collection deipths: 0.5-12 
stones and a.ther har'ld objec'bs. Se'!eral time.s 2-3 animals can be found under 
the stooe no more tha:n 20 cetimeters in diameter. Collection depths: 0.5-12 
meters. 
Remark: Very variaible in colouring. 

Ophioconis forbesi (Heller, 1863) (Fig. 9) 

Previous records: Grube, 1864 (Pectinura Forbesii); H e 11 e r, 1868 (Pect i­
nura); S'to s sich, 1883; Carus, 1885 (all Forbesii); Zavodnik, 
1977 b. 

Material: 8 specimens colleoted by grab and dredge. 
Habitat: Pure sand and coastal detritic bottom. Sampling depths: 23-59 meters. 

Ophiura texturata Lamarck, 1816 (Fig. 9) 

Previous records: Lorenz, 1860, 1863; Grube, 1861, 1864 (all Ophiolepis 
ciliata); H e 11 e r , 1868; S ,t o s s i ch, 1883 (all Ophioglypha); C a r u s, 
1885 (Ophioglypha lacertosa); Ko 1 o sva r y, 1936, 1940 a; Z e i, 1949; 
Zavodnik, 1977 a; Zavodnik et al., 1978. 

Material: 104 specimens collected by otter trawl, dredge, or by diver. 
Habitat: Coastal detritic bottom at 12-63 meters depth. 
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A Ophiodermo lon1icaudum 

+ Ophioconis forbesi 

• Ophiura texturata 

() Ophiura albida 

~ Ophiura 1rubei 

Ophiura albida FoI'bes, 1839 (Fig. 9) 
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Previous records : Gr u b e, 1864 (Pectinura Forbesii) ; H e 11 e r, 1868 (Pecti-
1885 ; Marktanner-Turneretscher, 1887 (all Ophioglypha); 
Vatova, 1949; Zavodnilk, 1977 a; Zavodnik et al., 1978. 

Material: 57 specimens collected by graib, dredge, and a,t diving. 

Habitat: Fine sand and sandy silt, common on coastal detritic bottom. Collec­
tion depths : 12-102 meters. 

Remark: Near Lošinj , two four-armed specimens were oollected. 
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Ophiura grubei Heller, 1863 (Fig. 9) 

Previous records: Zavod n i k, 1977 a. 
Material: 2 specimens oaiptured by grab. 
Habitat: Coastal detritic boutom and saindy sirt, at 30-62 meters de,pth . 

ECHINOIDEA 

Cidaris cidaris (Linnaeus, 1758) 

Previous records: Brus ina, 1907 (Dorocidaris papilLata); Ko 1 o sva r Y, 
1936, 1940 a. 

Material: None. 
Habitat: No data for the area. 

Arbacia lixula (Linnaeus, 1758) (Fi,g. 10) 

Previous records: Gr u lb e, 186'1 (Echinocidaris aequituberculatus); Sto s­
s i ch, 1883 (aequituberculata); Carus, 1885 (pustulosa); KoJosva­
ry, 1936, 1940 a; Zalotkar, 1942 (aequituberculata); Zavodnik, 
1960 b, 1977 a; Peres & Gamulin-Brida, 1973; Legac, 1974. 

Material: Diving recovds of albout 300 13pecimens. 
Habitat: Rocky bot'tom in the urpper imfralitJtoral zone, at 0-2 meters depth. 
~du1ts prefer slqpes and vertical rooks deprived of seaweed vegetation, but 
youngs inhaibit frequently the midlittoral carpe't of al1gae. A . lixula is a chara­
cteristic specias of the Arbacieto-Lithophylleto lenormandii mssociation. 
Remarks: Maxilmurn popul'artion derusity notEid is 25 adults per square meter. 
The a,nimals sometimes mas'k themselves by various objects (pieces of al,gal 
thalli, shells, and alike). 

Sphaerechinus granularis (Lamarak, 1816) (Fig. 10) 

Previous records: Grube, 1861, 1864; L ore n z, 1863 (all Echinus brevi­
spinosus); H e 11 e r, 1868; S to s s i ch, 1883 (aH Toxopneustes brevispi­
nosus); Carus, 1885; Kolosvary, 1936, 1940 a; Zalokar, 1942; 
Zavodnik, 1960 b, 1977 a; Peres & Gamulin-Brida, 1973; Le­
gac, 1974; Zavodnik et al., 1978. 

Material: About 500 .sipecimens, collected by graib _and dredge, and noted at 
diving. 
Habitat: All kin1ds of rocky, stony, gravely, san<ly, and ooastal detritic bottoms. 
Collection depths: 5-56 meters. 
Remarks: Maximum .PQJ>ulation density noted at diving is one adult per about 
two square meters. In Unijtski lkana-1, on pure well oahbrated sand, the Peter­
sen grab survey resulted in 40 juveniles (3-5 cms iin diameter) per one squa­
re meter. Sometimes, the adults are scareely masked by pebbl:es, dead shells, 
end even tes+s of other echinoids. Colour variables seem not to be specific for 
looalities and habitats. 
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A Arbacia lixu/a 

• Sphaerechinus iranu/aris 

Echinus acutus Lamarck, 1816 (Fig. 11) 

Previous records: L ore n z, 1863; Grub e, 1864; H e 11 e r , 1868 (ali 
melo?); Carus, 1885 ; Car & Radži, 1914 b (melo); Zavodnik, 
1977 a. 

Material: 128 specimens collected by otter trawl, dredge, and at diving. 
Habitat: Coast,al detritic botb m, silty sands, and sandy silt. Collection depths: 
18-102 meters. 
Remark: Considering ,our present knowledge on the dis tribution and ecology 
of this species, one can verltalbly suspect that several older literature citations 
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• Paracentrotus lividus 

.A. Echinus acutus 

+ Psammechinus microtubercu/atus 

for E. melo ref.er in fac't to the species E. acutus, especially if the latter is not 
cited in the same paper. Co!Ils equently, tihe distTiibution patterns of both Echi­
nns spedes are fruther on an enigma nat only in the area treated in thi '-: 
paper burt; also in the entire Adriatic Sea. 

Echinus melo Lamarck, 1816 

Previous records: Stossich, 1883 ; Caru s, 1885 ; Crnk o vić, 1970; Za­
vod ni k, 1977 a. 

Material: 2 specimens caiptured at diving. 
Habitat: Sand and gravel at 25 meters depth. 
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Remark: Both specimens are young an.d exhi!bit mol'lphoiJ.ogica~ characters of 
E. melo and also E. acutus (Zavodnik 1977 a). The halbiitat in which the 
animals were coHected is more ltkely to that of E. acutus. In spite of this 
finding, I suspect that the presence of E. melo in the area inves,tigated is not 
yet satisfactorily prove:1. 

Psammechinus microtuberculatus (Blainville, 1825) (Fig. 11) 
Previous records: Grub e, 18-61, 1864; L o r e n z, 1863 (all Echinus); H e 1-

1 e r, 1868; Stossich, 1883; Carus, 1885 (Echinus); Car & Radži, 
1914 a; Kolosvary, 1936, 1940 a; Zavodnik, 1960 b, 1977 a; Le­
g a c, 1974. 

• Material: 54 specimens colleoted by otter 'trawl, dredge, and grab, and note:1 
at diving. 
Habitat: Coastal detritic bottom and the beds of Posidonia oceanica. Colle­
ction depths: 7-65 meters. 

Paracentrotus lividus (Lamarck, 1816) (Fig. 11) 

Previous records: _Grube, 1840 (Echinus saxatilis), 1861, 1864; L o r e n z, 
1863 (all Echinus); H e 11 e r, 1868 ; S to s s i ch, 1883 (all Toxopneustes); 
Car u s, 1885 (Strongylocentrotus); Kolo sva r y, 1936, 1940 a; Za 1 o­
ka r, 1942; Zavodnik, 1960 b, 1977 a; Legac, 1974; Zavodni 'k 
et al., 1978. 

Material: Several thousands s.pecimens sampled by otter trawl and the dredge, 
and noted at diving. 
Habitat: All kinds of rodky, giravely, sandy and detritic bottoms in the infra­
littornl zone (O - 46 meters). Absent on genuine silty :botto.ms. On se:limootary 
bo t toms, the animals usuahly cluster on isowted stone3, large shel1s and tests, 
and on various refuses. On rocky shore, P. lividus p o(Pulaition often expands 
into the medio1littoral zone, and rarely the specimens can be found even in 
rock pools. rt is cmrnnon also in polluted waters . • 
Remarks: Between loose stones, and on the barren rocky terraces, the maxi­
mum population densities of adults often exceed hundred specimens iper square 
meter. It seems that P. lividus is the mast distributed echinoderm species in 
the Adriatic rocky littoral. At localuties where Arbacia lixula and Paracentro­
tus lividus coinhaibi't the bare rooky bottom, the upper infralititoral zone (bet­
ween O to about 1-1.5 meters deipth) is occupied almost exclusively by Arbacia, 
while deeper on the genuine Paracentrotus population absolutely prevaiils. Mo­
reover, Arbacia prefers steep rocky cliffs, while Paracentrotus population occu­
pies more slapy parts of the sea bottom. P. lividus specimens are usually al­
ways mas'ked by all kind:s of oibjects, even in :surfiing localities. 

Echinocyamus pusillus (O. F. Miiller, 1776) (Fig. 12) 

Previous records: Grube, 1861, 1864 (tarentinus); H e 11 e r, 1868 ; Sto s -
s i ch, 1883; Car u s , 1885; K o lo sva r y, 1936, 1940 a; Zavod­
n i k, 1960 b, 1971. 

Material: 12 live specimen:s collected by grab and a't diving; a'bout 280 tests. 
Habitat: Well calibrated sand at 39 and 65 meters depth. 
Remark: Many dead tests were colledted or noted ait diving suvey:s but the 
localities are not plotted on the map. 
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• Echinocardium corda fum 

() Echinocardium flavescens 
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Echinocardium cordatum (Pennant, 1777) (Fig. 12) 

Previous records: Zavodnik, 1960 b, 1971, 1977 a , 1978; Le ga c, 1974; 
Zavodnik et al., 1978. 

Material: 5 live sipecimens and about 350 tes'ts, all collected or noted at diving. 

Habitat: Pure well calirbrated sand, barren or superi1mposed by the meadow of 
Cymodocea nodosa. Collection deip,ths: 6 - 8 meters. 

Echinocardium fLavescens (O. F . Muller, 1776) (Fig. 12) 

Previous record: Zavod 11 i k , 1971 
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Material : 1 specimen collectetl by a grab. 
Habitat : Sandy batom near the isl.and Rab, at 65 meters depth. 

Echinocardium mediterraneum (Forbes, 1844) (Fig. 12) 

Previous records: Ko 1 o sva r y, 1936 ; Zavodnik, 1971. 
Material: 1 te.:;'t collected at diving. 
Habitat: Fine well calibrated sand, at 4 metem dep.th. 

Spatangus purpureus (O. F . Milller, 1776) (Fig. 12) 

4131 

Previous records: Grube, 1864; Heller, 1868; Stossich, 1883 (all 
meridionalis); Car u s, 1885; Ko 1 o sva r y, 1936, 1940 a; Zavod­
n i k, 1960 b, 1971; Legac, 1974; Zavodniik et al., 1978. 

Material : 12 live specimens collected by grab and the di'Vers . About 100 tests 
collected or noted at diving. 

Habitat : Coarse sands and fine gravels under the influence of bottom currents. 
Very rarely found in transition zones to the coastal detritic bolttom. Collection 
depths : 20 - 47 meters. 

Brissopsis lyrifera (Forbes, 1841) (:E'ig. 13) 

Previous records: Kolosvary, 1936, 1940 ; Vatova, 1942 (Bryssopsis) ; 
Crn k ovi ć, 1970, Zavodnik, 1971, 1973 b. 

Material: 136 live specimens and about 100 tests collected by grab and otter 
trawl. 

Habitat: Locally common on coastal terrigenous ooze. Iit lives aLso in sandy 
silt, and only onoe it was collected in fill'le sand. Caiptrn-e depths: 43 - 102 
meters. 

Remarks : Juveniles live burried only few centimeters deeip in the sediment, 
while the adults often re.ach the depth of about 25 - 30 centimeters. No cor­
reiation between colour variebes , the deipth, and localities could be established. 

Brissopsis mediterranea Mortensen, 1913 

Previous record: Ko 1 o sva r y, 1936 
Material: None. 

Habitat: No data for the area. 

Brissus unicolor (Leske, 1778) 

Previous records: Ko 1 o sva r y, 1936, 1940 a ; Zavodnik, 1971. 
Material: None. 

Habitat : Sand. No exaot bathymetric data for the area. 

Schizaster canaliferus (Larrnarck, 1816) (Fig. 13) 

Previous records : Grube, 1861 (Spatangus), 1864; H e 11 e r, 1868; Sto s­
s i ch, 1883; Carus, 1885 ; Kolosvary, 1936, 1940 a (Ova); Va­
tova, 1949 ; Zavodnik, 1960 b, 1971, 1977 a; Legac, 1974; Za­
v o d n i k et al., 1978. 
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Material: 3 live srpecimens and 9 tests collected by grab. 

Habitat: Fine well calibrated san:cl amd silty detritic bottam. Collection depths : 
43 - 80 meters. 

DISCUSSION 

A review of the literature revealed 54 echinoderm species reported for 
the Northern Adriatic irusular region. To my regret, I did not s,uceed to collect 
the following 8 species which other authors have reported previously in this 
area: 
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Holothuria helleri v. Marenzeller, 1878 : repoI'lted for Mali Lošinj by v. 
Mare n z e 11 e r (1878) , Car u s (1885), Ko 1 o sva r y (1936), and Tor­
t o ne se (1965). 

Myriotrochils geminiradiatus Salvini-Plawen, 1977: reported for Kvarnerić 
by S a 1 vini - P 1 a w e n (1977). 

Astropecten jonstoni (Delle Chiaje, 1825): reported for Rijeka by Babi ć 
(1913). 

Chaetaster longipes (Retzius, 1805): reported for Senj by Babi ć (1913). 

Asterina pancerii (Gasco, 1870); reported as A. gib bosa var. pancerii by 
Babi ć (1913) for Novi and Karldba,g. 

Cidaris cidaris (Linnaeus, 1758): reported by B rusi na (1907) for Kvarne­
rić (as Dorocidaris papillata), and by Ko 1 o sva r y (1940 a) for Senj. 

Brissopsis mediterrcmea Morten:sen, 1913: reported for Kanal Krušija by 
Ko 1 o sva r y (1936) as B. atlantica. 

Brissus unicolor (Leske, 1778): re;ported for Rijelka by Ko 1 o sva r y 
(1936) as B. brissus. 

Obviously, all the aborve nanned species are very rare in the Northern 
Adriatic insular region, and some of them were not redisoovered for more 
than half a century. I SU/Ppose that at least the thermaphilic Chaetaster longi­
pes does not live in this area. The record of Babi ć (1913) refers to a speci­
men which M. Pade w i t h had f.ou:nd dried on the beach near Senj, but 
it was already Babi ć who supposed that the specimen was thrown away 
by fishermen who :made a catch in another area. 

The present author's data raise the number of echinoder,ms krown in the 
NoI'lth Adriatic irusular region to 59: Thyone cherbonnieri, Pseudothyone scul­
ponea, Leptosynapta inhaerens, Leptosynapta makrankyra, and Amphiura 
cherbonnieri were not recorded previously. This aipproximates 440/o of the 
echinoderms which are known from the Adriatic Sea (Zavodnik 1972 b, 
1979). Only two of them have a world-like distribution (Amphipholis squamata 
and Echinocardium cordatum), and some seem to be endemic in the Mediter­
ranean. Most of species, recorded in the study area have an atlantic-mediterra­
nean distribution. Only Brissopsis lyrifera is distributed in the Mediterranean, 
along the eastern Atlantic, and (above all) in the northern seas. It is, hiowever, 
common in the deep silty bottoms of the Velebitski kanal, Kvarnerić, nad 
also Riječki zaljev, where the temperature of bottom layer of sea water is 
relatively low throughout the year (Š kriv anić and B ari ć 1979). 

With regard to their bathymetric distribution, most of the echinoderms 
examined belong to the hypobathic and euribathic groups (Od h ne r 1915). 
This is in acao,rdance with the relatively small depths in the area, which only 
rarely exceed 100 meters. Although in the depths of the Kvarner, Kvarnerić, 
and especially the Velebitski kanal, several bathyal faunistic elements can be 
found (Virgularia mirabilis, Thenea muricata), not one of the echinoderms stu­
died belongs to this stock. All echinoderms which populate the deep silty 
bottoms in area, generally have hypobathic or euryba,thic distribution, in the 
sense of O d h n e r (1915) nad Vat ova (1949). 

The great diversity of echinoderm fauna in the area investigated is condi­
tioned by the diversity of bottom characters, the specific geomorphological 
features of the area, and the ecological tolerance of species which inhabit the 
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various kinds of sea bottom. The horizontal distribution of species which are 
strictly associated with a special kind of the bottom, is correlated with the 
distribution of that bottom and not with the depth zone (e. g. Labidoplax 
digitata, Brissopsis lyrifera). 

A special problem is the distribution of sand living species at those 
coastal localities at which the primary rocky slape is covered by a thin layer 
of sand sometimes mixed with fine gravel and pebbles, which is hardly 10-15 
centimeters thick. Such kind of the sea bottom is distributed in many shallow 
regions around the islands of Krk, Lošinj, Rab, and others. More rarely, this 
kind of bottom is found in the area also on the slope which inclination is 
about 10-20°. Most common on such sands are Astropecten aranciacus, Holo­
thuria tubulosa, and Echinocardium cordatum. Of these, only Echinocardium 
is a typical infaunal species, of which the adults live 40 or even more centi­
meters deep burrowed in the sediment. But in the localities described above, 
usually only dead tests of juvenile specimens can be seen scattered on the 
surface of the sandy bottom. In fact, no live adult animal could be sampled 
by the devices used, or by divers, on such thin sandy bottoms. Probably, while 
growing, the joung animals migrate in search of deeper sediment, and perish 
if they do not find it. A similar pattern of verticai distribution of various size 
classes I have found also in Brissopsis lyrifera. 

It is interesting to note that in areas with mixed sandy and rocky surfaces, 
the sand living species Astropecten aranciacus and Holothuria tubulosa were 
often found on genuine rocky terraces, even if covered by the dense carpet 
of seaweeds. This means that morphological and physiological adaptations of 
animals cannot be strict evidence for their distribution with regard to the 
kind of bottom and the community which occupies it . 

Some echinoderms listed in this paper are considered characteristic species 
far selected benthic communities. Sio Echintls acutus, Ophiura grubei, and 
O. texturata are exclusive to the community of coastal detritic bottom, 
Amphipholis squamata is a characteristic species of the community of high 
photophilic seaweeds, and Labidoplax digitata is exclusive to coastal terrigenous 
ooze (P i car d 1965). But in the area investigated, the majority of echino­
derms belong to the stock of species with wide ecological distribution. Regret-­
tably, their real community distribution characteristics in this area are still 
imperfectly known. Namely, we can consider, that with regard to echinoderms, 
the communities distributed on silty and sandy bottoms, especially among 
Cymodocea nodosa, and on rocky shores, are relatively well explored. Much 
less is known about echinoderm fauna from Posidonia oceanica beds. The 
vertical rocky slopes of Velebitski kanal and several islands, which are rich on 
crevices, shaded subvertical walls, and carstic grottoes, remained until now 
literally unknown. Similarly, in spite of some field observations, there is no 
evidence on the influence of underwater springs of fresh water on surroun­
ding benthic communities and their echinoderm populations. 

Special attention should be also paid to echino:derms in polluted environ­
ment. Recent investigations by divers have shown that in the areas investi­
gated, only Paracentrotus lividus and Marthasterias glacialis can be found on 
piers and on the stony or gravel bottom in moderately poHuted harbours. ln 
the sand and silt of the Rijeka harbour which is locally dark grey or nearly 
black because of the infuence of the H2S, the Amphiura chiajei has also 
survived : its population density is about 3 specimens per square meter. 
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CONCLUSIONS 

1. - In the north Adriatic insular region, echinoderms were sampled by the 
author at more than 300 coastal and offshore stations, in depths between 
0-105 meters. In the material, 52 species were identified, all of them 
previously recorded from the Adriatic Sea. 

2. - A review of the literature showed that at least 59 echinoderm species 
inhabit the area investigated. This represents about 440/o of the echino-
derms known from the Adri.atic. • 

3. - Most of species belong to the group of hypobathic and eurybathic speceis 
in the sense of Od h ne r (1915), and they are most common in the 
area. 

4. - The geographical distribution of echinoderms in the area studided is in 
complete accord with the kinds of bottom and benthic communities which 
they populate. The • microdistributional patterns of sediment living 
Echinocardium cordatu'"!- and Brissopsis lyrif era are discussed. 

5. In moderately polluted harbour habitats the diversity of echinoderms 
is very low. 
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RASPROSTRANJENOST BODLJIKAŠA U OTOCNOM PODRUCJU 
SJEVERNOG JADRANA 

Dušan Z a v o d n i k 

Centar za istraživanje mora, Institut »Ruđer Bošković« Rovinj 

KRATKISADRZAJ 

U proteklih dvadesetak godina s,akupljani su bodljikaši na vise od 300 
lokaliteta uz obalu i na pučini, raznim vrstama grabila, povlačnim mrežama i 
ronjenjem. Sabrano je ukupno 52 vrste, od kojih 5 (Thyone cherbonnieri, Pse­
udothyone sculponea, Leptosynapta inhaerens, Leptosynapta mal~rankyra i Am­
phiura cherbonnieri) do sada nije nađena u području između riječko-istarske 
regije i područja Zadra. Time se broj vrsta koji nastanjuju to područje pove­
ćao na 59, što čini 440/o svih vrsta bodljikaša do sada poznatih u Jadranskom 
moru. 

Utvrđeno je, da geografska rasprostranjenost pojedinih vrsta ne ovisi toliko 
o dubinskim karakteristikama lokaliteta, koliko o rasprostranjenosti po,jedinih 
tipova morskog dna odnosno rasprostranjenosti životnih zajednica. U istraži­
vanom području . prevladavaju euribatne i hipobatne atlantska-mediteranske 
vrste širokog ekološkog rasprostranjenja. 

Za svaku vrstu se navode dosadašnji nalazi u tom području, stanište te 
batimetrijski podaci. Za neke vrste daju se i drugi ekološki podaci. Posebno su 
razmotrene karakteristične »slike« lokalne raspliostranjenosti nekih najčešćih 
vrsta zmijača, te regularnih i iregularnih ježinaca. Također je ustanovljeno 
siromaštvo faune bodljikaša u zagađenoj sredini gradskih luka. 


