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The prcscnt knowledgc of cight species of Protobranchia (Solemyidac, Nuculidac and 
Nuculanidac) are rcvicwcd wilh rcgard to thcir synonyms, shcll sizes, habitat charactcrs, 
collection dcpths, abundanccs and addilional intcrcsting dala. Literature quotations, bivalvc 
collcctions and rcccntly collccted spccimcns wcre uscd in this study. 

INTRODUCTION 

The considerable synonyms in scientific names of most bivalve species inhabiting the 
Adriatic Sea, cited in numerous old and recent papers, makes it difficult to answer an 
often posed question: how many bivalve species have been noted in the Adriatic Sea? 
In order to answer this question it is necessary to re-examine ali existing data in 
literature and collections. A complete revision of bivalve taxa is an enormous work. As 
the first step we have chosen to make a revised check-list of the eastem Adriatic 
primitive bivalve species in the subclass Protobranchia recorded in the literature, bivalve 
collections and from our collected material. The basis for a classification and 
nomenclature are the works of N o r d s i e c k ( 1969) and A I I e n & H a n n a h 
( 1986). Tn the Adriatic Sea, the subclass Protobranchia includes three families 
(Solemyidae, Nuculidae and Nuculanidae) with eight species. 
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In the present paper far each species a valid name, synonyms used in the Adriatic 
sources, shell sizes, habitat characters, collection depth, eastem Adriatic Sea 
distribution, abundance, and additional interesting dala conceming the morphology, 
biology, ecology and the other records of the species treated are given. The synonyms, 
as well as the authors using them, are listed chronologically. 

MATERIAL AND METHODS 

The material used far this study were old and recent publications with the quotations 
of the presence of bivalve species along the eastem Adriatic Sea; several bivalve 
collections such as S. Brusina in Zagreb, don B. Cvitanović in Zadar and collections 
in Rijeka and Rovinj; and bottom materials collected by skin and scuba divers, 
"mušular" dredge, bottom trawl net, Van Veen and Petersen grabs. 

RESULTS AND DISCUSSION 

subclass: PROTO B RAN CH I A Pelseneer, 1889 

order: S o I e m y o i d a Dall 1889 
family : S o I e m y i da e Gray 1840 
genus: S o lem y a Lamarck 1818 

Solemya rogata (Poli, 1795) (Fig. 1) 

Fig. I. Solemya rogata (Poli) 
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So/e110111ya mediterranea: Heller 1864. 
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Sole111ya 111editerra11ea: Brusina 1866, Stossich A. 1865, 1866, Stossich M. 1880 
Solenomya rogata: Weinkauff 1867, Carus 1889-1893, Brusina 1907, Valova 1935, 

1943, 1949 , Ilijanić anti Stošić 1972. 
Solemya rogata: Legac, 1974, 1987, Legac anti Hrs-Brenko 1982. 
Sizes: 40.6/11.7/- mm. 
Habitat: a shallow water species living in tlepressions in santly an<l mutl<ly bottoms 

fille<l with tlecaying sea-weetls , in cracks between rocks coveretl by algae, anti in 
Posidonia hetls. 

Collection tlepth: 1-40 m (Vat ova 1949 : 10-50 m). 
Distribution: offshore in the northern Atlriatic, Rovinj, Unije , Zeča, Cres, Rijeka, 

Rah (Lopar), Privlaka, Zatlar, Šibenik, Vis, Viški kanal (Pakleni otoci), Pakleni kanal, 
Hvar, Lastovo (Fig. 2). 
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Fig . ::>. . Distribution of Solem,·a togata in thc casll:rn AJriatic Sca 

Ahun<lance: a rare species in the Atlriatic Sea. 
Morphology: elongate<l, cylin<lrical, an<l fragile shells covere<l hy characteristic 

periostracum which is thin . strong, an<l greatly overlaps the shell margin forming the 
fringes . The shells are smooth , shiny <lark hrown, with lighter rays . 

Ecology: the ani ma! lives in an elongate<l "Y" shape<l burrow near the bottom surface. 
After strong summer thun<lerstorms , several specimens !aying on the surface of santly 
bottom in the shallow water of Lopar Bay (Rah lslan<l) were ohservetl (L e g a c , 
1987). 

Noti ce: L u c a s ( 1981) note<l that some authors use the name Solenomya which is 
more correct, since it is tlerivetl from the Greek wortls "solen" (pipe) anti "mya" 
(muscle), but the name So/e111ya is usual. The species name rogata is probably tleriving 
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from the appearance of the periostracum as a toga. 

order: N u c u I o i d a Dali, I 889 
family:Nuculidae Gray, 1824 

genus: N u c u l o m a Cossman, I 907 

Nurnloma aegee11si.1· (Forbes 1843) (Fig. 3a) 

a 
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Fig. 3. a) N11c11/0111a aegeensis (Forhcs) - interna ! and cxtcrnal vicw ol' lhc shdls: h) N11c11/a 1111cle11s 

(Linnacaus) - interna! and cxtcrnal vicw of thc shc lls : c) N11c11/a nirida Bronn: u) N11c11/a nirida 

Sowcrby 
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Quotation for the area: 
Nucula aegee11sis : Carus I 889- I 893 . 
Sizes: 6 .4/3.8/-mm. 
Habitat : clay-silty and sandy bottoms with organic detritus . 
Collection depth: 76-190 m. 
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Distribution: Velebitski kanal, Kvamerić (C a r o z za , unpublished), and Jabuka 
Pit. 

Abundance: only few single shells. 
Morphology: Nuculoma has triangular shells with a ventral margin without crenulation 

distinguishing it from other Nurnla species. 
Notice: conceming its distribution, Car u s (1889-1893) cited at page 94: "Adria 

(J e f f r e y s , sed ex opin. Brusinae in Adriatico adhuc non reperta species)". 
According to C o e n ( 1933, 1937) M o n t e r o s a t o ( I 878) had noted this species 
for the Adriatic Sea, hut Coen did not find the specimens in reviewed Adriatic hivalve 
collections: Coen, Danilo - Sandri, Chiamenti, and in the Museum of Venice (I.V., 
Stalio, Spinelli, A.P . Ninni), Zadar and Trieste. Distrihution localities noted above are 
indicated by our findings . 

genus: N u c u l a Lamarck, 1799 

Nucula 11ucleu.1· (Linnaetts 1767) (Fig. 3b) 

Quotatioins for the area: 
Nucula 111argaritacea: Lorenz 1863, Stossich A. 1865, 1866, Faber 1883 . 
Nucula 11ucleus: Brusina 1866, Stossich, M. 1880, Carus 1889-1893 , OJhner 19 14, 

Vatova 1928, 1931, 1934, 1935, 1942, 1943 , 1949, Coen 1933, 1937, Gamulin-Brida 
1962, St_jepčević 1967, Gamulin-Brida et al. , 1968, Šimunović 1969, Radić 1970, 
1982, Zavodnik 1971, Ilijanić and Stošić, 1972, Marcuzzi 1972, Legac 1974, 1987, 
Crven ka 1980, Zavodnik et al., 1981, I 985 , Legac and Hrs-Brenko 1982, Stjepčević 
er al., 1982, Zavodnik and Zavodnik 1986, Zavodnik and Vidaković 1987, Legac and 
Legac, 1989, Hrs-Brenko and Legac (1990), Legac (1 990). 

Sizes: 11.7/9.3/5 6 mm. 
Habitat : various kinds of sediments such as sandy , muddy, detritic, muddy gravel and 

coarse detritus sometimes inhabited by phanerogams. 
Collection depth: 5-90 m (V a t o v a , 1949: 0-280 m). 
Distribu lion : offshore in the northem and middle Adriatic Sea, Piran, Vrsar, Limski 

kanal, Rovi nj, Pula, Zaljev Raša, Kvarner, Riječki zaljev, Unije , Unijski kanal, Lošinj 
(Mali Lošinj) , Lošinjski kanal, Cres, Tihi kanal, Krk (Soline, Omišalj, west coast), 
Velebitski kanal, Kvarnerić, Rab (Velo kolo), Pohlibski kanal, Virsko more, Privlaka, 
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Zadar, Zadarski, Pašmanski, Srednji and lški kanal, Dugi otok (Veli rat), Murtersko 
more, Pirovački zaljev, Primošten, Jabučka kotlina, Vis, Viški kanal (Pakleni otoci), 
Šolta (Maslinica), Splitski (Stomorska) and Brački kanal (Vrulja), Makarska, Brač, 
Hvarski kanal (Kabal, Sumartin), Hvar, Korčulanski kanal (Šćedro),Korčula, Lastovo, 
Neretvanski kanal (Lovište), Neretva (Ploče), Malo more, Dubrovnik, Bokokotorski 
zaliv (Fig. 4a). 

Fig. 4a. Distribution of N11rn/a11a 1111clrns (Linnacaus) in lhc caslcrn Adrialic Sca 

Abundance: a common offshore species in the eastern Adriatic Sea, island zones and 
closed bays. 

Morphology: a species with triangular shells crenulated along the ventral margin. 
Biology: the development is lecitotrophic; the eggs are about O. I mm in diameter; 

larva( life is short (W e e b 1987). ln the northern Adriatic, the spawning season lasts 
from March to May (Od h ne r 1914, Vat ova 1928). Our specimens less than 
3 mm in Iength were found in July and August. 

Ecology: nut shells are obligate deposit feeders. The animal penetrates into very 
shallow soft substrata and only a thin layer of sediment covers the anterior pari of the 
animal where the current enters into the mantle cavity. The gills are used for respiration 
and elongated palps for groping, collecti ng and transporting the edible particles from the 
bottom surface to the mouth (Y o n g e and T h o m p s o n, 1976) . Live specimens 
were found in amphoras filled by mud at Rah island (Velo Kolo) (L e g a c and L e 
g a c 1989). Findings of nut shells in the gastral cavity of small Astropecren sp. (8 o 
g i et al. 1982a) indicate their importance in food chains of bottom communities. 
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Nucula sulcma Bronn, 1831 (Fig. 3c) 
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Nucula sulcata: Lorenz I 863, Grube 1864, Heller 1864, Brusi na I 866, 1872, 
Weinkauff 1867, Stossich M. 1880, Wimmer 1883, Carus 1889-1893, Valova 1932, 
1935, I 940, 1942, 1942, I 949, Coen 1933, 1937, Coen & Valova I 932-1934, Gamulin­
Brida 1964, 1965, 1967, Gamulin-Brida et a[. 1968, Šimunović 1969, llijanić and 
Stošić 1972, Marcuzzi 1972, Legac 1974, 1987, Zavodnik 1979, Legac and Hrs-Brenko 
1982, Stjepčević et al. I 982, Zavodnik et al. 1985, Zavodnik and Zavodnik, 1986, 
Legac and Legac 1989. 

Sizes: 19.9/16 .9/10.4 mm. 
Habitat: lives exclusively in clayey and silty sediments (mud, muddy sand) in deeper 

zones of the Adriatic Sea. 
Collection depth : 25-100 111 (V a I ova , 1949: 40-280 111). 
Distrihution : offshore in the northern Adriatic Sea, Limski kanal, Rovinj, Pula, 

Kvarner , Zaljev Raša, Rahac , Riječki zaljev, Opatija, Unijski kanal, Lošinj, Cres, 
Vinodolski (Novi Vinodolski) and Velehitski kanal (Jahlanac, Lukovo Šugarje), 
Kvarnerić , Rah (Velo kolo), Virsko more , Privlaka, Zadar, Zadarski and Srednji kanal, 
Dugi otok (Sali), Murtersko more , Pirovački zaljev, Jahučka kotlina, Vis, Splitski 
(Stomorska) and Brački kanal (Omiš, Vrulja), Brač, Hvarski kanal (Sumartin), Hvar, 
Korčula, Lastovo , Neretva (Ploče), Malo more, Dubrovnik, Bokokotorski zaliv (Fig. 
4h). 

• • 

Fig . 4b . Dislribulion of: N11c1ila s11/c111a Brnnn in lhc caslcrn AJrialic Sca 

Ahundance: more frequent on the eastern than on the western Adriatic coast, 
especially 111 the northern and middle deep insular zones and also com111on in Boka 
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Morphology: the largest species among nut shells. Only in this species the lunula has 
transverse corrugations on the triangular mati shells. 

Ecology: the specimens were found in amphoras (Le ga c and Le ga c, 1989) and 
in the gastral cavity of Asrropecten a11ra11ciac11s (B o g i er al., 1982a). 

Notice: due to findings more than O.S specimens per square metre this species is 
considered a characteristic one in the zoocoenosis Nucula prof1111da (V a t o v a 1940, 
1949). Later investigations (Gamu I i n - Brid a 1964, 1965, 1967; Zavod n 
i k 1979) proved that this species is also characteristic in the hiocoenoses of Nephrop.1· 
non•egicus - Thenea 111uricara (Nucula profu11da)" in muddy hottoms offshore and in the 
insular zones of the northem and centra! Adriatic Sea. 

Nucula 11i1ida Sowerhy 1833 (Fig. 3d) 

Quotations for the area: 
Nucula 11i1ida: Weinkauff 1867 , Wimmer1833, Yatova 1932, Coen and Valova 1932-

1934, Gamulin-Brida er al. 1968, Zavodnik 1971, Zavodnik er al. 1978. 
Nucula rurgida niridosa : Zavodnik er al. 1981 , 1985, Legac and Hrs-Brenko 1982, 

Zavodnik and Zavodnik, 1982, 1986, Zavodnik and Yidaković 1987, Hrs-Brenko and 
Legac 1990). 

Sizes: I 1.2/9.0/-, and 9.9/7 .5/4.8 mm. 
Habitat : inhabits mud , very fine sand mixed with silt an<.1 clay, an<.1 terrigeneous mu<l 

with relatively high organic content. 

Fig. 4c. Dislrihulion of: N11c11/a 11itida Sowcrhy in lhc caslcrn Adrialic Sca 
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Distribution: offshorn in the northern A<lriatic, Savu<lrija, Umag, Zaljev rijeke Mirne, 
Limski kanal, Rovinj (Yal<libora), Zaljev pulske luke, Zaljev Raša, Rahac, Riječki an<l 
Bakarski zaljev, Lošinj, Cres (Osor), Krk (Omišalj, Soline), Kvarneri ć , Olih (Punta 
ploč), Zečevo, L:iuhački zaljev, Privlaka, Kaštelanski zaljev (Fig. 4c). 

Ahun<lance: a common species in coastal zones an<l in closed bays. 
Morphology: the periostracum of triangular shells is shiny light brown sometimes with 

darker transversal rays. 
Biology: this species of a lecitotrophic larva! <levdopment has relatively large eggs 

(0.09-0.15 mm in <liameter) rich in lipi<ls. The larva! planktonic life is short an<l the 
metamorphosis occurs when the la rvae are O. 17-0.18 mm in le11gth (W e e h 1987). 
The spawning seaso11 of the nut shell, in the northem A<lriatic Sea, takes prohahly place 
in warm period since specimens less than 3 mm in length were foun<l i11 Octoher an<l 
Decemher. 

Ecology: as other Nucula spec ies it is an ohligate <leposit fee<ler a11<l use<l as foo<l for 
other henthic carnivorous animals. 

Notice: Pere s an<l P i car <l (1264) a11<l Za v o <l 11 i k (1971) indicated that 
this species has a wide ecological <listrihutio11, but it is also suppose<l to he an i11<licator 
of environme11tal instabi!ity . 

fam il y: N u c u I a 11 i <l a e A<lams an<l Adams, 1858 

genus: N II c II I a II a Link 1807 

Nuc11/a11a Ji·agilis (Chemnitz 1784) (Fig . Sa) 

b a 

C 

Fig. 5. a) N11c11/a11a .fragilis (Chcmnilz): b) N11rnla11a illirica Car(l/.Za: c) N11rn!a11a pella (Linnacaus) 
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leda minuta: Brusina 1866, 
leda commutata: Weinkauff I 867, Stossich M. 1880, Wimmer 1883, Carus I 889-

1893, Odhner 1914, Vatova 1928, 1931, 1934, 1935, 1943, 1949, Coen and Vatova 
1932-1934. 

ledaji·agilis: Vatova 1932, Coen 1933, 1937, Gamulin-Brida 1962, Gamulin-Brida 
et al. 1968, Radić 1970, Zavodnik 1971, Ilijanić and Stošić 1972, Stjepčević 1967, 
Stjepčević et al . 1982. 

Nucu/a11aji·agilis: Marcuzzi 1972, Legac 1974, I 987, Crvenka I 980, Zavodnik et al. 
1981, 1985, Legac and Hrs-Brenko 1982, Radić 1982, Zavodnik and Vidaković 1987, 
Legac and Legac 1989. 

Sizes: 13.6/7.8/- and 12.8/7.1/5.5 mm. 
Habitat: occurs on various kinds of bottoms (muddy, sandy, detritic, coarse sand and 

muddy detritic) . 
Collection depth: 7-65 m (V a t o v a 1949: 20-50 111). 
Distribution : offshore in the northern Adriatic, Koper, Limski kanal, Rovinj, Kvarner, 

Riječki zaljev, Rijeka, Unijski and Lošinjski kanal, Cres, Krk (Omišalj), Sv.Marko, 
Tihi and Velebitski kanal, Kvamerić, Rab (Velo kolo), Paški and Pohlibski kanal, 
Virsko more, Zadar, Zadarski, Pašmanski, Srednji and lški kanal, Murtersko more, 
Viški kanal (Pakleni otoci), Šolta (Maslinica), Splitski (Stomorska) and Brački kanal 
(Vrulja), Makarska , Hvarski (Kabal, Sumartin) and Korčulanski (Šćedro) and 
Neretvanski kanal (Lovišće), Neretva (Ploče), Malo more, Bokokotorski zaliv (Fig. 6a). 

Fig. 6a. Distribution of N11c11/anajragi/is (Chcmnitz) 

Abundance: a common species in insular zones of the northern and middle Adriatic 
Sea, and Boka Kotorska Bay. [n the offshore northern Adriatic Sea live specimens are 
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rare, but numerous single shells and both shells connected together and filled by mud 
were ofkn found. 

Morphology: elongakd shells, fine concentrically sculptured with a posterior rostrum 
and pallial sinus. 

Several specimens were found in amphoras filled by mud (L e g a c and L e g a c 
1989) and m gastral cavities of sea stars (B o g i er al., I 982b). 

Nucula11a illirica Carozza 1987 (Fig. 5b) 

Sizes: 10.7/5.5/4.4 mm (Car r o z za 1987: 14/7/6/ mm) . 
Habitat: clay-silty and sandy bottoms 
Collection depth: 50-100 m. 
Distribution: offshore in the northem Adriatic, Kvamer, Riječki zaljev, Velebitski 

kanal (Karlobag), Plavnik, Rab, Pag (Novalja), Virsko more . 
Abundance: ii is nol known. A revision of alNucula11a Ji·agilis specimens existing in 

the eastem Adriatic collections is necessary. 
Morphology: a species similar to N11cula11a ji-agilis, but the shells are more tlat, 

clearly rostrate and have widely spaced concentric furrows . 
Notice: C a r r o z za ( 1987) noted that a holotype of this species is deposited at the 

Museo Ci vico di Storia Natu rale, M ilano, ltaly, and that paratypes are deposited in the 
following Museums : Milano (ltaly) , Millporl (Scot land). Paris (France), Leiden (The 
Netherlands) and Rovinj (Croatia) . 

Nucula11a pella (Linnaeus 1758) (Fig. Se) 

Quotations for the area: 
Nucu la e111argi11ma : Heller 1864. 
Leda e11wrgi11m11: Brusina 1866, Stossich A. 1865, 1866 . 
Leda pel/11: Weinkauff 1867, Brusina 1870, 1896, Stossich M. 1880, Wimmer 1883, 

Carus 1889-1893, Yatova 1928, 1932, 1934, 1935, 1943, 1949, Gamulin-Brida 1962, 
St_jepčević 1967 , Gamulin-Brida et a/. 1968, Radić 1970, Zavodnik 1971, llijanić and 
Stoši ć 1972, Stjepčević et a/. 1982. 

Leda (Le111bulus) pl'lla: Coen 1933, 1937. 
Nucula11a (Le111bulus) pella: Marcuzzi 1972. 
Nucula11a pella: Maljaš er al. 1975, Crvenka 1980, Legac and Hrs-Brenko 1982, 

Radić 1982. 
Sizes: 9.3/5.6 /4.6 111111. 

Habitat : inhahits various kinds of holloms (muddy, 111uddy detritic, sandy mud, 
detrilic and gravel covered by algae and phanerogams). 

Collection depth : 26 -72 111 (V a I ova 1949: 10-150 111). 
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Distrihution: offshore in the middle and southem Adriatic, Koper, Piranski zaljev, 
Vrsar, Limski kanal, Rovinj, Zaljev pulske luke, Kvamer, Unijski kanal, Lošinj (Mali 
Lošinj), Cres, Krk , Vinodolski and Velebitski kanal, Kvamerić, Zadar, Zadarski and 
Pašmanski kanal, Prokljanskojezero, Vis, Viški kanal (Pakleni otoci), Šolta (Maslinica), 
Splitski kanal (Stomorska) , Makarska, Hvarski kanal (Kahal), Hvar, Korčulanski kanal 
(Šćedro), Korčula, Makarska, Neretvanski kanal (Lovište) , Malo more, Bokokotorski 
zaliv (Fig. 6h). 

Fig. 6b. Distrihutinn of N11c11/a11a pella (Linnaeu,) in the eastcrn Adriatic 

Abundance: less common than N11rnla11afi·agilis in the AJriatic Sea . 
Morphology: the white coloured shell is less rostrate than in N11 c11/<111a ji-ngilis. The 

shell sculpture resembles a series of irregular ohli4ue striations. 
Notice: Pere s and P i car d (1964) and Zavodnik (1971) charactenzed 

this species as an indicator of unstahle condit ions . The species is found in gastral 
contents of some echinoderms (B o g i el a/., 1982h). 
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PREGLED VRSTA ŠKOLJKAŠA U ISTOČNOM JADRANU. 
I. PROTOBRANCHIATA (SOLEMYIDAE, NUCULIDAE, 

NUCULANIDAE) 

H r s - B r e n k o , M. * i M . L e g a c** 

*Institut "Ruđer Bošković ", Centar za istraživanje mora, Rovinj, Hrvatska 
**Prirodoslovni muzej, Rijeka, Hrvatska 

KRATKI SADRŽAJ 

Preglednim radom obradjena je primitivna grupa školjkaša Protobranchia koja 
uključuje tri porodice Solemyidae (Solemya rogara), Nuculidae (Nuculoma aegeensis, 
Nucula nucleus, N. su/cara, N. ni rida) and Nuculanidae (Nuculana fragilis, N. illirica, 
N. pella). Za pojedinu vrstu navedeni su sinonimi iz radova k~ji se odnose na istočni 
Jadran; dimenzije ljušturica; karakteristike staništa; dubine uzorkovanja; nalazi u 
istočnom dijelu Jadrana; obilnost vrste i neki interesantni podaci iz morfologije, 
biologije, ekologije i druge zabilješke o obradjivanim vrstama. 


