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This paper presents recent found localities for species Phoxinellus alepidotus (Heckel, 1843) and
Aulopyge huegelii (Heckel, 1841) in Bosnia and Herzegovina. Found localities are at the highest alti-
tude ever detected and the locality for the species A. huegelii Hec. is the first ever for the Black Sea
basin. The species P. alepidotus Hec. and A. huegelii Hec. were probably unintentionally introduced to
the Satorsko Lake during the 1970s and 1980s while other species of trout were being introduced.
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U radu se navode nedavno otkriveni lokaliteti za vrste Phoxinellus alepidotus (Heckel, 1843) and
Aulopyge huegelii (Heckel, 1841) u Bosni i Hercegovini. Ti lokaliteti nalaze se na najvecoj nadmor-
skoj visini dosada, a lokalitet za A. huegelii je prvi za crnomorsko slivno podrudje. Vrste P. alepidotus
Hec. i A. huegelii Hec. Vjerojatno su slucajno unesene u Satorsko jezero tijekom sedamdesetih i
osamdesetih godina 20. st., za vrijeme unosenja drugih vrsta pastrva.

Kljuéne rijei: Phoxinellus alepidotus Hec., Aulopyge huegelii Hec., rasprostranjenosti, Satorsko je-
zero, Bosna i Hercegovina
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INTRODUCTION

The distribution of the species P. alepidotus and A. huegelii is still insufficiently
explored, especially in the area of Bosnia and Herzegovina. Both species are en-
demic to the Croatian fauna as well as to the fauna of Bosnia and Herzegovina. The
distribution area of P. alepidotus and A. huegelii extends across the karst area of the
Dinarides in Croatia and Bosnia and Herzegovina. P. alepidotus is dominantly dis-
tributed in the area of the Adriatic basin (HECKEL & KNER, 1858; TALER, 1953;
VUKOVIC, 1963, 1977a, 1977b; VUKOVIC & IVANOVIC, 1971; POVZ et al., 1990; SKRIJEL]
& SOFRADZIJA, 1990; SKRIJELJ, 2002, ZUPANCIC & BOGUTSKAYA, 2000). The first evi-
dence of the presence of the species P. alepidotus in the Black Sea basin (the Danube
basin) was detected by MARIC (1980) for the Struga River near Bosansko Grahovo
in Resenovacko polje. ZUPANCIC & BOGUTSKAYA, 2000, provided complete informa-
tion on the distribution of the mentioned species. Morphological characteristics of
species are presented by various authors (HECKEL & KNER, 1858; VUKOVIC et al.,
1970; VUKOVIC & IVANOVIC, 1971; VUKOVIC, 1977b, 1982; MARIC, 1980; 1983).

According to SORIC & BANARESCU (1999) the endemic A. huegelii occurs in Bosnia
and Herzegovina in rivers in the area of Glamocko polje, Livanjsko polje and Du-
vanjsko polje as well as in lakes of Busko blato and Blidinjsko Lake. In Croatia, the
species is present in parts of the Cetina and Krka river basins. All these data indi-
cate that A. huegelii has never been detected for the Black Sea basin.
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Fig. 1. The locality of Satorsko Lake in Bosnia and Herzegovina.



Nat. Croat. Vol. 14(4), 2005 353

Fig. 2. The Satorsko Lake.

STUDY AREA

Satorsko Lake near Bosansko Grahovo was chosen as the study area. Satorsko
Lake is of glacial origin, and is situated in the Sator Mountain at 1450 a.s.l. in
Bosnia and Herzegovina (Fig. 1, Fig. 2). The lake is 337 meters long with a maxi-
mum width of 127 meters. Satorsko Lake is 8 meters deep and its bottom is covered
with Potamogeton alpinum. According to hydrological features, Satorsko Lake origi-
nated from precipitation waters and a number of springs. The lake flows into the
Unac River, which is a tributary of the Una River, and accordingly this lake belongs
to the Black Sea basin.

MATERIAL AND METHODS

Material was collected in the area of Satorsko Lake near Bosansko Grahovo in Au-
gust 2003 and 2004 using small aquarium fish nets. The collected specimens were
preserved in 96%-ethanol and deposited in the zoological collection in the Teacher
Training Academy of the University of Zagreb. Material was determined according
to VUKOVIC (1963), VUKOVIC & IVANOVIC (1971) and SORIC & BANARESCU (1999).

RESULTS AND DISCUSSION

During two field trips to Satorsko Lake in August 2003 and 2004 over 40 speci-
mens of P. alepidotus and 2 specimens of A. huegelii were collected. These two spe-
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cies were the only species observed in Satorsko Lake. The finding sites are at higher
altitude ever detected for these species and the locality for the A. huegelii Hec. is the
first record for the Black Sea basin.

Previously the species P. alepidotus was found at several localities. According to
MARIC (1986) P. alepidotus was collected in Zdralovac Lake at the foot of the Sator
Mountain. In 1981 MARIC also collected 10 specimens in ponds in Luka village on
Sator Mountain, as well as in the pond (stocked with heterochthonous fish species)
near Marinkovci village and two ponds near Bosansko Grahovo in the direction of
Livno (also stocked with heterochthonous fish species).

For A. huegelii, according to MARIC (1986) there is only one known locality:
Zdralovac Lake at the foot of Sator Mountain.

The species P. alepidotus and A. huegelii were probably unintentionally introduced
to the Satorsko Lake during the 1970s and 1980s trout species (exp. Oncorhynchus
mykiss Walbaum 1798) were introduced. It is hardly possible that Satorsko Lake
could be their natural habitat. CURCIC (1916) and SORIC & BANARESCU (1999) re-
ported the similar introduction of the species A. huegelii in Blidinjsko Lake. Unlike
introduced trout species, which because of extreme climate conditions could not
survive in Satorsko Lake in winter, P. alepidotus and A. huegelii managed to survive
due to their biological and ecological characteristics. We assume that P. alepidotus
and A. huegelii in the 30 years since introduction have adapted very well to this
new type of habitat and the current ecological conditions. Also, they probably par-
tially changed their ecological characteristics and behaviour, so they spend their en-
tire life cycle in the lake, without entering underground waters.

We have discussed the habitat type of P. alepidotus in the Unac River (also be-
longing to the Black Sea basin) with Dr. V. SORIC. Information concerning the pres-
ence of the species in the Korana River as the part of the Black Sea basin inaccurate
(ZUPANCIC & BOGUTSKAYA, 2002), because the Korana River belongs to the Adriatic
basin (MARIC, 1980)

CONCLUSIONS

Future investigations of these two endemic species in Croatia and Bosnia and
Herzegovina should be focused on the morphological and biological characteristics
of their populations from Satorsko Lake as well as defining the complete area of
distribution. We can assume that the above-mentioned populations have some par-
tially modified characteristics (meristic, breeding period) which should be deter-
mined in future research.

ACKNOWLEDGEMENTS

We are very thankful to don Lovre Sola and Mate Ivanéi¢ for their help during
our field investigations.

Received January 14, 2005



Nat. Croat. Vol. 14(4), 2005 355

REFERENCES

CURCIC, V., 1916: National fishery in Bosnia — Herzegovina 3. Narodno ribarstvo u Bosni i
Hercegovini. Glasn. III. Zapadnobosanski kr$, i to ispostava Kupres i kotarevi Duvno,
Glamo¢, Livno i Blidinjsko jezero. Zem. Muz. BiH, Vol. 28, 397-426. Sarajevo.

HECKEL, J. & KNER, R., 1858: Die Susswasserfische der Osterreichischen Monarchie. Engel-
mann, pp. 388, Leipzig.

MARIC, D., 1980: Prilog poznavanju rasprostranjenja Paraphoxinus alepidotus (Heckel, 1843) u
vodama Jugoslavije. Glasnik republi¢kog zavoda zastite prirode — Prirodnjackog muzeja
13, 101-105.

MARIC, D., 1983: Morfoloske karakteristike Phoxinellus alepidotus (Heckel, 1843) (Cyprinidae)
iz ponornice Korane kod Bosanskog Grahova (Jugoslavija). Glasnik republickog zavoda
zastite prirode — Prirodnjackog muzeja 16, 65-73.

Povz, M., LEINER, S., MRAKOVCIC, M. & PoroviC, J., 1990: Rare and endangered fishes from
Yugoslavian Adriatic rivers. Journal of Fish Biology, 37 (Suppl. A), 247-249.

SkryELJ, R., 2002: Populacije riba neretvanskih jezera. Prirodoslovno-matematicki fakultet Uni-
verziteta u Sarajevu, pp. 137, Sarajevo.

éKRI]EL], R. & SOFRADZIA, A., 1990: Nalaz vrste (Phoxinellus alepidotus Heck.) u Jablanickom
jezeru. Ribarstvo Jugoslavije 45(4), 71-72.

SORIC¢, V. M. & BANARESCU, P. M., 1999: Aulopyge Heckel, 1841. In: BANARESCU, P. M. (eds.):
The Freshwater Fishes of Europe (Vol. 5/1, Cyprinidae 2/1,), 369-381.

TALER, Z., 1953: Rasprostranjenje i popis slatkovodnih riba Jugoslavije. Glas. Prirod. Muzeja
Srps. zem. (serija B), knjiga 5-6, Beograd.

VukoviC, T., 1963: Ribe Bosne i Hercegovine. Zavod za izdavanje udZzbenika, pp. 127. Sarajevo.

Vukovi¢, T., 1977a: Ribe Bosne i Hercegovine. Svjetlost, pp. 205. Sarajevo.

Vukovi¢, T., 1977b: Phoxinellus alepidotus (Heckel, 1843). Novi podaci o rasprostranjenju u
vodama Jugoslavije. Ribarstvo Jugoslavije. (1), 32 (3'4).

Vukovi¢, T., 1982: Sistematika riba. In BOJCIC et al.: Slatkovodno ribarstvo. Ribozajednica Za-
greb, JUMENA, pp. 605 (99-165), Zagreb.

Vukovi¢, T. & IVANOVIC, B., 1971: Slatkovodne ribe Jugoslavije. Zemaljski muzej BIH, pp. 268,
Sarajevo.

VUKOVIC, T., SERATLIC-SAVIC, D. & KARANC, V., 1970: Neke morfoloske karakteristike hibrida
Chondrostoma phoxinus (Heckel) x Paraphoxinus alepidotus (Heckel). Ichthyologia 2(1), 155—
169.

ZUPANCIC, P. & BOGUTSKAYA, N. G., 2000: Description of a new species, Phoxinellus dalmaticus
(Cyprinidae: Leuciscinae) from the Cikola River in the Krka River system, Adriatic basin
(Croatia). Natura Croatica 9(2), 67-81.

ZUPANCIC, P. & BoGUTSKAYA, N. G., 2002: Description of two new species, Phoxinellus krba-
vensis and P. jadovensis, re-description of P. fontinalis Karaman, 1972, and discussion of the
distribution of Phoxinellus species (Teleostei: Cyprinidae) in Croatia and in Bosnia and
Herzegovina. Natura Croatica 11(4), 411-437.



