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Abstract. The occurrence of common gudgeon in the River Moraca drainage of southern
Montenegro was investigated. Low numbers of specimens were recorded in four out of five
localities investigated on the Zeta River and at a single locality on the lower part of the River
Moraca. Allozyme analysis revealed that the specimens examined belong to the species Gobio
gobio (Linnaeus, 1758). The lower number of lateral line scales in common gudgeon from the
Ohrid-Drim-Skadar system, as compared with other European populations, probably indicates
clinal variability. The results also demonstrate that the subspecies Gobio gobio ohridanus
Karaman, 1924 is not a valid taxon.
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Introduction

The common gudgeon, Gobio gobio (Linneaus, 1758), is a species widely distributed in Eu-
rope. A number of subspecies and lower categories of Gobio gobio have been described (K o t -
telat 1997, Banarescu etal. 1999). Three subspecies have been described from the
hydrological system Ohrid-Drim-Skadar (Adriatic Sea drainage) in the western part of the
Balkan Peninsula: Gobio gobio ohridanus Karaman, 1924 from Ohrid Lake, Gobio gobio
skadarensis Karaman, 1936 from Skadar Lake, and Gobio gobio albanicus Oliva, 1961 from
the River Kirin Albania. Grup¢e & Dimovski (1975)and Sorié¢ & I1i¢ (1988)
concluded that all populations from the Ohrid-Drim-Skadar system belong to the subspecies
Gobio gobio ohridanus. Kottelat (1997) included this subspecies in the synonymy of
the species Gobio gobio (Linneaus, 1758). However, Banarescu etal. (1999) recognised
Gobio gobio ohridanus as one of five valid European subspecies.

G. gobio in Montenegro inhabits both Skadar Lake (Ivanovi¢ 1973) and its tributary,
the Moraca River drainage (M ari¢ 1995). Nevertheless, the details of the distribution of
this species have been inadequate. The River Moraca is the main tributary of Skadar Lake,
which is the largest lake of the Balkan Peninsula, with an area varying between 370 and 600
km* (Beeton 1981). Lakes Skadar and Ohrid and the River Drim, compose the largest
river system (Fig. 1) in the western Balkan zoogeographic region (Banarescu 1992), and
drains in to the Adriatic Sea basin. The Moraca River is 99 km long but has an area of only
390 ha. The spring of the River Moraca lies at an altitude of 975m a.s.l., while its mouth is
at only 6 m a.s.l. It is a typical karstic Mediterranean river, flowing through limestone and
dolomite bedrock. Discharge fluctuates greatly during the year. Its mean value in Podgorica is
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Fig. 1. A map of the Ohrid-Drim-Skadar system. Localities with confirmed occurrence of Gobio gobio are
indicated by numbers.

163 m’s’ (Drecun etal. 1985). The River Morata has several tributaries, of which rivers
Zeta, Mrtvica and Cijevna are the most important (Fig. 2). These three rivers are perma-
nent, whereas other inflows often dry out during summer. The largest tributary is the River
Zeta (about 50km long) with a mean discharge in its mouth of 74 m’ s’ Martinovi¢
—Vitanovi¢ &Kalafati¢ 1995).

The aim of this study is to present the up-to-date information on the distribution of G.
gobio in the Moraca River system and to discuss the taxonomic status of this population.

Materials and Methods

Fishes were caught at 20 localities in the Moraca River system (Fig. 2) by electrofishing and,
at some places, also by hand nets in the summer 2002 and 2003. Three specimens of G. gobio
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Fig. 2. A detailed map of the Moraca River drainage. Full circles indicate sampled localities. The sites with
occurrence of Gobio gobio are numbered. The numbers correspond to numbers in Table 1.

Table 2. Genetic variability at 20 loci in population of the Gobio gobio from the River Zeta (Montenegro) and
rivulet Hana (Czech Republic) (standard errors are given in parentheses)

. Mean Heterozygosity
v ~ < ~
Locality % of pl((J)lcyirrliorphm Mean ieg sflocus expected observed
o He H,
River Zeta 10 1.03 (0.18) 0.028 (0.085) 0.033 (0.103)
Rivulet Hana 235 1.50 (0.20) 0.121 (0.052) 0.131 (0.056)
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from the Zeta River were examined for allozyme patterns by electrophoresis. The classical meth-
od (Luskova etal. 1997, Slechtova etal 2000) on starch gels using liver and muscle
tissue homogenates was used. 14 protein systems by specific enzyme staining were detected. Ba-
sic statistics were performed using Genetix software. The values obtained for the population of
Gobio gobio from the rivulet Hana (Danube basin, Czech Republic) were used for comparison.

Results

G. gobio occurrence was recorded at five of the 20 localities investigated within the Moraca
River system (Fig.1, No. 1 to 5). This species was not found in the rivers Cijevna, Mrtvica and
Sitnica. In the River Moraca, it was found at only one locality in the lower part of the river.
The single specimen, in this case juvenile, was caught in a pit on the bank formed by gravel
mining. Gudgeon occurred mainly in the Zeta River where the species was caught at four out
of five sites studied, but still in very low numbers. Gudgeon represented from 2 to 8.5 % of all
fishes caught at these localities. In total, 15 specimens were caught in this river (see Table 1),
with total lengths ranging from 48 to 145 mm. Of 12 specimens, in which the number of
scales on the lateral line was counted, seven had 40 and five had 39 scales (mean 39.58). The
main characteristics of the localities where gudgeon occurred, together with the fish species
composition are presented in Table 1.

By specific staining in 14 enzyme protein systems, 20 loci were found. The following
18 loci were monomorphic: LDH-A* (100); LDH- B* (100); sAAT* (100); mAAT-1* (100);
mAAT-2* (100); sMDH-A* (100); sMDH-B* (100); mMDH* (100); PGM-1* (100); mIDHP*
(100); GPI-A* (100); AK* (100); 6PGDH* (100); ADH* (100); MPI*(100); sMDHP-I* (075);
GPI-2% (175); CK* (120). Heterozygosity was found in two individuals, one having G3PDH-
2* enzyme with alleles 080 and 100, and the other SOD* alleles 072 and 100. Estimates of ob-
served (H,) and expected heterozygosity (H,), percentages of polymorphic loci (P) and allele
numbers per locus (A.D.) at samples from the River Zeta in comparison to samples from the
rivulet Hana (Czech Republic, Morava River basin) are given in the Table 2. All alleles found
in individuals from the River Zeta are also present in Gobio gobio from the Czech Republic
and Slovakia (Slechtova etal. 2005).

Discussion

One of the main factors influencing the distribution of gudgeon in the Moraca River drainage
is most probably the much more diversified substratum, providing more suitable microhabitats
for this species in the Zeta River in comparison with the Moraca River and its other inflows. In
the Zeta, the bed was very variable, even on a local scale, and was composed of stones, gravel
of different sizes, and sand. Aquatic macrophytes were abundant and submerged trunks and
branches of trees, as well as other wooden debris, were plentiful; banks were indented and
undercut. In contrast, the bottom of the Moraca was uniform, with small stones and pebbles.
Finer sediment and vegetation, composed solely of filamentous algae, were found only in the
lowest part of the river below Podgorica.

Several subspecies of Gobio gobio have been described from the Ohrid-Drim-Skadar sys-
tem: Gobio gobio ohridanus Karaman, 1924 from Ohrid Lake, Gobio gobio skadarensis
Karaman, 1936 from Skadar Lake, and Gobio gobio albanicus Oliva, 1961 from the River
Kir in Albania. However, comparative morphological and meristic analyses have shown that
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all gudgeon populations within the Ohrid-Drim-Skadar system are conspecific (Grupc¢e &
Dimovski 1975, Sori¢ & I1i¢ 1988). The small differences between populations
within the system do not exceed the range of interpopulation variability and could be caused
by different ecological conditions at each locality (Sori¢ 1990). Accordingto Grupce
&Dimovski (1975), Sori¢ & 11i¢ (1988), and Banarescu et al. (1999) the
Ohrid-Drim-Skadar system is inhabited by Gobio gobio ohridanus Karaman, 1924. In con-
trast, Vinciguerra (1933) described the specimens from Skadar Lake as identical to the
nominotypical form of Gobio gobio. Kottelat (1997) too did not recognize Gobio gobio
ohridanus to be a valid taxon. The results of our allozyme analyses support the opinion of
Kottelat (1997) that gudgeon from the system Ohrid-Drim-Skadar is not a valid taxon
and that the name Gobio gobio ohridanus is a junior synonym of Gobio gobio gobio (Lin-
naeus, 1758).

The main difference between gudgeon populations from the Ohrid-Drim-Skadar system
and other European sites is the lower number of scales in the lateral line, varying from 33 to
43, with an average of 38-39 (Karaman 1924, 1936, Oliva 1950, 1961, Ivanovi¢
1973,Grupc¢e & Dimovski 1975,Sori¢ & I1i¢ 1988). The number of scales on
the lateral line of gudgeon from Skadar Lake ranged from 33 to 41 (mean 38.5) (Ivanovi¢
1973). The number of scales on the lateral line in specimens from the Moraca River drainage
now studied falls in the range reported for gudgeon populations from the Ohrid-Drim-Skadar
system, although the mean number is slightly higher (39.58).

Lower number of scales in the lateral line of gudgeon from the Ohrid-Drim-Skadar system
in comparison with other European sites (average usually more than40; Banarescu etal
1999) could be an effect of clinal variability, the southern populations of widespread species
having fewer lateral line scales (Hol¢ik & Jedlicka 1994). Thus, the number of lat-
eral line scales could not be used as a taxonomic criterion in variable species with continuous
distribution such is the case of common gudgeon.

Gudgeon probably reached the Ohrid-Drim-Skadar system from the Danube system by
river capture of those two systems in the area of Kosovo (Karaman 1971). River capture
is known to be an important process for dispersion of freshwater fishes(Banarescu 1989,
Economidis & Badndrescu 1991, Durand etal 1999, Tsigenopoulos
& Berrebi 2000). A Dalmatian route of dispersion (Economidis & Nalbant
1996) is not probable, because Gobio gobio does not occur in rivers of the Dalmatian coast
(Mrakovcic etal. 1995).

Recent distribution of common gudgeon in the eastern and southern Adriatic Sea drainage
is not restricted only to the Ohrid-Drim-Skadar system, as has been stated in the latest revision
of Bandrescu etal (1999). This species is distributed more widely in the whole Albanian
ichthyogeographic district (sensu Bianc o 1990). It has also been reported in other Albanian
rivers, the Mat (R ak aj 1995), Skumbini (Cake & Miho 1999)and Vjose(Ahnelt &
Elvira 1991) and the occurrence of G. gobio in these rivers was confirmed in summer 2004
(Sand a,unpublished data). Taxonomic status of Albanian populations and their relationships
to populations from the Ohrid-Drim-Skadar are under investigation at the present time.
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