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Sixjuvenile Atlantic lizardjish, Synodus saurus (Linnaeus, 1758; Pisces: Synodontidae), a rare 
species in the Adriatic Sea, were caught in three shallow bays (Gornji Molunat Bay, Gornje Čelo 
Bay, and Lopud Bay) in the southeastern Croatian Adriatic. These specimens are the jirst record oj 
juveniles oj this species in the shallow waters oj the southeastern Adriatic. This paper reports on 
their morphological and meristic jeatures. This occurrence oj juveniles is circumstantial evidence 
oj the expansion oj this species into this part oj the Adriatic. 
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INTRODUCTION 

The Atlantic lizardfish, Synodus saurus 
(Linnaeus, 1758; Pisces: Synodontidae), is a 
common fish in the eastern and western 
Atlantic. It is also found in the Mediterranean 
area, with the exception of the Black Sea 
(SULAK, 1984; BAUCHOT, 1987). The Atlantic 
lizardfish is found on sandy and rocky sub­
strates at depths ranging 4-400 m. The highest 
densities have been observed in the upper 50 m, 
mainly between 20 and 30 m depth (FISCHER et 
a!., 1987). While adult Atlantic lizardfish are 
usually solitary, their early life stage behavior is 
poorly known and no biological data on Atlantic 
lizardfish in the eastern Meditenanean is avail­
able (GOLANI, 1993). 

The Atlantic lizardfish is the only member 
of the family Synodontidae in the Croatian part 

of the eastern Adriatic Sea and is considered a 
rare member of the Adriatic marine fauna 
(MOROVIĆ, 1972; JARDAS, 1996). It is occasion­
ally caught in the Adriatic Sea (PALLAORO, 

1988), but only adults and mainly from deeper 
waters (JARDAS, 1983). There are five reports of 
Atlantic lizardfish from the period 1986-1987: 
in December 1986 near Bol - Island of Brač, in 
August 1987 at the Island of Lastovo, in 
September 1987 along the westem coast of the 
Island of Brač (two specimens) and in October 
1987 at the Kornati archipelago in the eastern 
middle Adriatic (PALLAORO, 1988). Larger 
quantities were found during the summers of 
1993 and 1994 (DULČIĆ eta/., 1999) and at the 
end of auturnn and beginning of winter of 1994 
in the northwestern part of Pelješac Channel 
(ONOFRI, 1997). In the northern Adriatic Sea, 
Atlantic lizardfish were recorded for the first 
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time in 1998 (DULČIĆ, et al., 1999; DULČIĆ & 

GRBEC, 2000) . 
Published information on the biology and 

ecology of this species in the eastern Adriatic 
and elsewhere is relatively scarce. This paper 
reports the occurrence, biometric and meristic 
characteristics of Atlantic lizardfish juveniles in 
the eastern Adriatic. 

MATERIALS AND METHODS 

Three bays were sampled in this study (Fig. 
1): Gornji Molunat Bay, about 30 km southeast 
of Dubrovnik; and two bays on the Elafiti 
Islands, just off the Dubrovnik shore (Gornje 
Čelo Bay on Koločep Island, and Lopud Bay on 
Lopud Island). 

The sampling areas of Gornji Molunat Bay 
and Gornje Čelo Bay have clean sandy bottoms, 
while the sampling area of Lopud Bay has sandy 
and sandy/muddy sections, parts of which are 
overgrown by Posidonia oceanica and 
Cymodocea nodosa. 
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Samples were collected during the moming 
hours with a beach seine (25 m long, 5 m high 
in the center, with a central collection bag). The 
mesh was 8 mm at the se ine' s wings and 4 mm 
in the center. The net was dragged from the 
mouth of the bay, at a depth not exceeding 4 m, 
toward the shore. Specimens were preserved in 
a 4% formaldehyde solution and identified 
according to the taxonomic key provided by 
JARDAS (1996). 

In the laboratory, total length and standard 
length were measured to an accuracy of 0.1 mm, 
and total weight was recorded. Recorded meris­
tic characteristics included fin rays in the dorsal 
(D), anal (A), pectoral (P) and caudal (C) fins. 

Formaldehyde preservation causes shrink­
age, the amount of which depends on the initial 
length of the specimen and the duration of the 
storage. Following McGURK (1984 ), it was 
assumed that the length of each specimen 
decreased by approximately 5% due to the 
formaldehyde storage. 
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Fig. 1. Synodus saurus juveniles finding sites 
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RESULTS AND DISCUSSION 

Five juveniles were captured in October 
(one each in Gornji Molunat and Lopud, and 
three in Gornje Čelo) , and one in Lopud in 
December, 2001. Table 1 shows the measure­
ments and meristic counts of the studied speci­
mens. 

The total length of the captured juveniles 
varied from 44 to 104 mm, the standard length 
from 39 to 93 mm and the body weight from 0.7 
to 6.1 g. The dorsal (D) fin had 11-12 rays, the 
anal (A) fin 12, the pectoral (P) fin 12, the ven­
tral (V) fin 8 and the caudal (C) fin 22 rays. The 
meristic characteristics closely corresponded 
with data of JARDAS (1996) and SULAK (1984) 
i. e. D 11-13, A 9-12, but diff ered from data of 
TORTONESE (1970), i. e. A 9-11. 

Though a number of adult Atlantic lizard­
fish have been caught in the eastem Adriatic, 
there are no earlier records of juveniles in this 
area, despite several recent investigations 
(DULČIĆ et al., 1997a; DULČIĆ et al., 1998; 
TUTMAN et al. , 2000; TUTMAN et al., 2001; 
MATIĆ et al., 2001). 

Earlier investigators considered this species 
a rare member of the Adriatic ichthyofauna 
(MOROVIĆ, 1972; JARDAS, 1983, 1996). 
PALLAORO (1988) and ONOFRI (1997) speculat­
ed that this species occurs in greater abundance 
in particular pluriannual intervals. Such occur­
rences could be associated with particular cli­
matic and oceanographic conditions or the flow 
of Mediterranean waters into the Adriatic Sea, 
which increases salinity and temperature (ZORE-

Table 1. Morphometric (in mm) and meristic data oj Atlantic Lizardjish juveniles caught in southeastern Adriatic Sea 

SQecimens 
I II III N V VI 

Total length 44 65 70 72 94 104 
Standard length 39 58 62 63 85 93 
Fork length 5 7 8 9 9 11 
Pre-dorsal length 18 21 26 26 33 42 
Pre-anal length 29 32 37 38 45 75 
Pre-pectoral length 10 14 18 18 26 32 
Dorsal fin length 4 6 8 9 11 17 
Anal fin length 4 6 8 9 11 17 
Pectoral fin length 2 3 4 5 7 7 
V entral fin length 2 3 4 4 7 7 
Caudal fin length 4 5 5 6 7 8 
Body depth (max) 5 7 10 12 14 16 
Body depth (min) 4 5 7 7 9 11 
Head length 8 12 18 18 22 29 
Ocular diameter (horizonta}) 3 3 4 4 5 6 
Interorbital width 2 3 3 3 4 5 
Preorbital length 3 4 5 6 8 8 
Dorsal fin rays 11 12 12 12 12 12 
Anal fin rays 12 12 12 12 12 12 
Pectoral fin rays 12 12 12 12 12 12 
Ventral fin rays 8 8 8 8 8 8 
Caudal fin rays 22 22 22 22 22 22 
Body weight (g) 0.7 2.1 2.9 3.0 5.1 6.1 
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ARMANDA, 1972; ORLIĆ et al., 1992; 
MARASOVIĆ et al., 1995; GRBEC et al., 1998) 
and in which this species seems to occur more 
frequently. Several authors noted changes in 
ichthyofauna that may have been the result cli­
matic and oceanographic influences elsewhere 
(MEARNS , 1988; STEPHENS et al., 1988; 
CUSHING, 1990; FRANCOUR et al., 1994) and in 
the Adriatic Sea (DULČIĆ et al., 1999; DULČIĆ & 
GRBEC, 2000). Many fish species may move 
toward higher latitudes as the sea becomes 
warmer. PALLAORO (1988) stated that occasion­
al incursions of Mediterranean water masses are 
responsible for bringing rare species (Aulopus 
filamentosus, Centracanthus cirrus, 
Centrolophus niger, Pseudocaranx dentex, 
Synodus saurus) to the middle Adriatic. In the 
l 990s, records of several rare species in the 
southern and central Adriatic were reported 
(DULČIĆ, 1996; DULČIĆ et al., 1997b; DULČIĆ et 
al. , 1997c; DULČIĆ, 1998; DULČIĆ , 1999; 
GLAMUZINA et al., 2000; KOŽUL et al. , 2001), 
with a simultaneous northward migration of 

thermophilic species more typical of the south­
ern Adriatic (DULČIĆ & LIPEJ, 1997 ; 
GLAMUZINA & SKARAMUCA, 1999). In the 
future, we may find a confamilial species, 

Saurida undosquamis, a Red Sea migrant, last 

recorded in Albania (RAKAJ, 1995). The periods 
during which such rarely-collected fish species 
appear and their abundance indicate their rela­
tionship to the ingression of Mediterranean 

waters. 
Recently, Atlantic lizardfish have been 

caught in the southeastern Adriatic more and 
more frequently , suggesting an increase in the 
population density of this fish. This has been 

confirmed by the findings of relatively large 
numbers of specimens in the area near 

Dubrovnik. The status of these thermophilic 
species needs to be evaluated on a continuous 

basis as it is increasingly apparent that the pres­
ence of uncommon species can be valuable indi­

cators of environmental changes (SWABBY & 

POTTS , 1990). 

REFERENCES 

BAUCHOT, M.L. 1987. Poissons osseaux 
(Osteichthyes). In: Piches PAO d'identifica­
tion des especes pour les besoins de la 
peche. Revision 1. Mediteranee et Mer 
Noire. Vol. II. Vertebres. PAO, EEC, Roma, 
pp. 763-1529. 

CUSHING, D.H. 1990. Recent studies on long­
term changes in the sea. Preshwater Biol., 
23: 71-84. 

DULČIĆ, J. 1996. Pirst record of ribbon fish, 
Trachypterus trachypterus, from the eastern 
Adriatic. Cybium, 20: 101-102. 

DULČIĆ, J. 1998. Pirst record of the cornish 
blackfish Schedophilus medusophagus 
(Pisces: Centrolopidae) larvae from the 
Adriatic Sea. J. Mar. Biol. Ass. UK., 78: 
1035-1038. 

DULČIĆ, J. 1999. Pirst record of larval Brama 
hrama (Pisces: Bramidae) and Coryphaena 
hippurus (Pisces: Coryphaenidae) in the 

Adriatic Sea. J. Plankton Res., 6: 1171-
1174. 

DULČIĆ, J. & L. LIPEJ. 1997. New records of 
marine fishes from the Slovenian coastal 
waters. Palco, 12: 35-40. 

DULČIĆ, J. , M. KRALJEVIĆ, B. GRBEC & A. PAL­

LAORO. 1997a. Composition and temporal 
fluctuations of inshore juvenile fish popula­
tions in the Kornati Archipelago, eastern 
middle Adriatic. Mar. Biol., 129: 267-277. 

DULČIĆ, J., A. PALLAORO & M. KRALJEVIĆ. 

1997b. Pirst record of pompano fingerling, 
Trachinotus ovatus (Linnaeus, 1758) 
(Pisces: Carangidae) in the eastern middle 
Adriatic. Natura Croatica, 6 (1) : 61-65. 

DULČIĆ, J., M. KRALJEVIĆ , F. KRŠINIĆ & A. PAL­

LAORO. 1997c. Occurrence of fingerlings of 
grey triggerfish, Balistes carolinensis 
Gmelin, 1789 (Pisces: Balistidae) in the 
eastern Adriatic. Annales Istrian Med. Stud., 
11: 271-276. 



TuTMAN, GLAVIĆ, KožuL, SKARAMUCA & GLAMUZINA: Occunence of juvenile Atlantic Lizardfish in the Adriatic Sea 25 

DULČIĆ, J., M. KRALJEVIĆ, V. KOŽUL & B. SKARA­
MUCA. 1998. Composition of juvenile fish 
populations in the Donji Molunat Bay, 
southern Adriatic (summer aspect). Rapp. 
Comm. Int. Mer. Medit., 32(2): 424-425. 

DULČIĆ, J. & B. GRBEC. 2000. Climate change 
and Adriatic ichthyofauna. Fish. Ocean o gr., 
9 (2): 187-191. 

DULČIĆ, J., B. GRBEC & L. LIPEJ. 1999. 
Information on the Adriatic ichthyofauna -
effect of water waiming? Acta Adriat., 40 
(2): 33-43. 

FISCHER, W., BAUCHOT, M.L., SCHNEIDER, M. · 
(Editors). 1987. Fiches FAO d'identification 
des especes pour les besoins de la peche. 
(Revision 1). Mediterranee et Mer Noire. 
Zone de peche 37. Volume I, II. Roma, FAO. 

FRANCOUR, P., C.F. BOUDOURESQUE, J.G. 
HARMELIN, M.L. HARMELIN-VIVIEN & J.P. 
QUIGNARD. 1994. Are the Mediterranean 
waters becoming warmer? Information 
from biological indicators. Mar. Pollut. 
Bull., 9: 523-526. 

GLAMUZINA, B. & B. SKARAMUCA. 1999. A 
review: Adriatic groupers - Status of natura! 
populations and breeding perspectives. Acta 
Adriat., 40 (Supplement): 79-90. 

GLAMUZINA, B., P. TUTMAN, A. J. GEFFEN, V. 
KOŽUL & B. SKARAMUCA. 2000. Premier 
signalement du merou blanc, Epinephelus 
aeneus (Serranidae) dans le mid-est de 
l'Adriatique. Cybium, 24 (3): 306-308. 

GOLANI, D. 1993. The biology of the Red Sea 
migrant, Saurida undosquamis in the 
Mediten-anean and comparison with the 
indigenous confamilial Synodus saurus 
(Teleostei: Synodontidae). Hydrobiologia, 
271: 109-117. 

GRBEC, B., M. MOROVIĆ & M. ZORE-ARMANDA. 
1998. Some new observations on the long­
term salinity changes in the Adriatic sea. 
Acta Adriat., 39 (1): 3-12. 

JARDAS, I. 1983. Analitički pregled ihtiofaune 
Jadranskog mora. Ichthyologia, Vol. 15 (1): 
15-33. 

JARDAS , I. 1996. The Adriatic ichtyofauna. 
Školska knjiga d.d., Zagreb (in Croatian), 
533 pp. 

KOŽUL, V., P. TUTMAN, N. GLAVIĆ, B. GLAMUZI­
NA & B. SKARAMUCA. 2001. The first record 
of bluefish fingerling, Pomatomus saltator 
(Linnaeus, 1766) (Pisces: Pomatomidae) in 
the southeastern Adriatic Sea. 36th CIESM 
Congress Proceedings, Vol. 36, p. 290. 

MARASOVIĆ, I., B. GRBEC & M. MOROVIĆ. 1995. 
Long-term production changes in the 
Adriatic. - Neth. J. Sea Res., 34 (4): 267-
273. 

MATIĆ, S., M. KRALJEVIĆ & J. DULČIĆ. 2001. 
Spatio-temporal variability in composition 
of inshore juvenile fish populations along 
the west coast of Istra, northern Adriatic. 
Acta Adriat., 42 (2): 72-84. 

McGURK, M.D. 1984. Ring deposition in the 
otolits of larval Pacific herring, Clupea 
harengus pallasi. Fish. Bull., 82: 113-120. 

MEARNS, A.J. 1988. The odd fish: unusual occur­
rences of marine life as indicators of chan­
ging ocean conditions. In: Marine Orga­
nisms as Indicators. D.F. Soule and Keppel 
(Editors). Berlin, Springer, pp. 137-173. 

MOROVIĆ, D. 1972. Rijetke ribe u Jadranu. 
Pomorski zbornik, 10: 593-602. 

NASH R.D.M. & R.S. SANTOS. 1998. Seasonality 
in Diel Catch Rate of Small Fishes in a 
Shallow-water Fish Assemblage at Porto 
Pim Bay, Faial, Azores. Estuarine, Coastal 
and Shelf Science, 47: 319-328. 

ONOFRI, I. 1997. On rare fish species in the 
Adriatic Sea. In: Zbornik radova Znan­
stvenog Skupa «Tisuću godina prvog spo­
mena ribarstva u Hrvata» B. Finka, S. Jukić , 

S. Kaštela, M. Maras, I. Petricioli & T. 
Vodopija (Editors) . Zagreb: Razred za filo­
loške znanosti HAZU, pp. 531-541 (in 
Croatian). 

ORLIĆ, M., M. GAČIĆ & P. LA VIOLETTE. 1992. 
The cmTent and circulation of the Adriatic 
Sea. Oceanol. Acta, 15: 109-124. 

PALLAORO, A. 1988. About occun-ences of some 
rare fishes and Adriatic ingression in 
1986/87 in the middle Adriatic. Morsko ri­
barstvo, 3: 82-87 (in Croatian). 

RAKAJ, N. 1995. Iktiofauna e Shqiperise. Shtepia 
Botuese «Libri Universitar», Tirana, 700 pp. 



26 ACTA ADRIATICA, 44(1 ): 21-26, 2003 

STEPHENS, J.S ., J.H. HOSE & M.S. LOVE. 1988. 
Fish assemblages as indicators of environ­
mental change in nearshore environments. 
In: Marine Organisms as Indicators. D.F. 
Soule and G.S. Keppel (Editors). New 
York, Springer, pp. 91-103. 

SULAK, K.J. 1984. Synodontidae. ln: Whitehead, 
P.J.P., M.L. Bauchot, J.C . Hureau, J. 
Nielsen, E. Tortonese (Editors). Fishes of 
the Northeastern Atlantic and the 
Mediterranean. Vol. I. Unesco, Paris, pp. 
403-411. 

SWABBY, S.E. & G.W. POTTS . 1990. Rare British 
marine fishes - identification and conserva­
tion J. Fish. Biol., 37: 133-143. 

TORTONESE, E. 1970. Osteichthyes (Pesci ossei), 
I. Fauna Ital., 10. Calderini (Editor). 
Bologna, 565 pp. 

TUTMAN, P., V. KOŽUL, N. GLAVIĆ, B. GLAMUZI­

NA & B. SKARAMUCA. 2000. Population 
composition and spatio-temporal distribu­
tion of juvenile fish in southeastem 
Adriatic. In: Proceedings of the seventh 
Congress of Croatian Biologists. N. 
Ljubešić (Editor). Zagreb, Croatian 
Biological Society, pp. 250-251 

TUTMAN, P. , N. GLAVIĆ, V. KOŽUL, B. GLAMUZI­

NA & B. SKARAMUCA. 2001. Structure of 
juvenile fish assemblage in Lopud bay, 
island of Lopud, south-east Adriatic Sea. 
Rapp. Comm. lnt. Mer Medit., 36: p. 333. 

ZORE-ARMANDA, M. 1972. Response of the 

Mediterranean to the oceanographic/meteo­

rological conditions of the N orthem 

Atlantic. Rapp. Comm. Int. Mer Medit. , 21: 

203-205. 

Received: 20 April 2002 
Accepted: 21 February 2003 

Pojava mlađi guštera Synodus saurus (Linnaeus, 1758) 
(Pisces: Synodontidae) u jugoistočnom Jadranu 

Pero TUTMAN, Nikša GLAVIĆ, Valter KOŽUL, Boško SKARAMUCA & 
Branko GLAMUZINA 

Institut za oceanografiju i ribarstvo , Split, Laboratorij za ekologiju i marikulturu, Dubrovnik 
P.P. 83, 20000 Dubrovnik, Hrvatska 

SAŽETAK 

Šest primjeraka mlađi guštera Synodus saurus (Linnaeus, 1758), rijetke termofilne vrste u 
Jadranskom moru, ulovljena je u plitkim vodama uvala Gornji Molunat, Gornje Čelo i Lopud, u 
jugoistočnom Jadranu. Ulovljene jedinke predstavljaju prve dokumentirane nalaze mlađi ove vrste 
u plitkim vodama tog dijela Jadrana. U radu su iznesene tjelesne i merističke značajke ovih jedin­
ki. Povećana brojnost nalaza mlađi ove rijetke vrste ukazuje na povećavanje brojnosti populacije, a 
može biti i značajan pokazatelj promjena u morskom okolišu. 

Ključne riječi: učestalost, mlad, Synodus saurus, morfometrika, merističke značajke, jugoistočni 

Jadran 


