
ABSTRACT 

 

The spiny loach Cobitis strumicae is a small bottom-dwelling freshwater fish whose 

progenitor colonised the Balkan Peninsula from the Near East through the Asia Minor. The 

current geographic distribution of C. strumicae forms a ring around the Stara Planina (Balkan 

mountains), inhabitting Danube Basin and coastal rivers of Black Sea and Aegean Sea. Using 

one marker of mitochondrial DNA (gene for cytochrom b) and one marker of nuclear DNA 

(S7 gene, first intron), we reconstructed the species distribution and phylogenetic relationship 

of 44 populations throughout C. strumicae distribution. We also analysed its sister species, C. 

punctilineata, which lives inside the distribution area of C. strumicae. Aplication of four 

phylogenetic approaches confirm the monophyly and species statut and endemicity of C. 

punctilineata, and, moreover, the evidence of secondary hybridization with C. strumicae was 

found. The network analysis using median-joining method showed deep divergence between 

the both species. Phylogenetic analyses for cyt b gene confirmed the monophyly of C. 

strumicae, with internal substructure into at least two well divided lineages, which suggests 

the process of local speciation. Phylogenetic analyses of S7 gene did not support the 

monophyly of C. strumicae. Instead, the two separated monophyletic clades for C. strumicae 

were found. Using Isolation with Migration (IM) approach, we studied a direction of 

historical colonisation scenario from Mediterranean region to Danube Basin in C. strumicae. 

IM analyses with two datasets (one for cyt b and second for S7 marker) confirmed 

bidirectional migration within colonisation route between Aegean region and the region of 

lower Danube Basin along the coastal rivers (historical coastal shelf) of Black Sea in 

Bulgaria. Colonisation by alternative migration route from Aegean region into Danube Basin 

via Struma River wasn’t confirmed. However, both markers supported the opposite direction, 

i.e. from Danube to upper Struma. This suggests the secondary migration after the 

colonisation of Danube system, namely from Black Sea drainage back into Aegean Sea 

drainage.  
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