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Abstract. The current short paper is a summary of a wider research on identification of Carassius 
gibelio migration patterns in Europe using mitochondrial markers. Haplotypes distribution was correlated 
with geographical origin of populations. 
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Rezumat. Această lucrare este un rezumat al unei lucrări de cercetare mai amplă pentru identificarea 
modelului de migrare a speciei Carassius gibelio în Europa utilizând markeri mitocondriali. Distribuţia 
haplotipurilor a fost corelată cu originea geografică a populaţiilor. 
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Introduction. The connection of hydrographic basins allowed the spread of many fish 
species from their native areas to adjacent territories where, most likely, they became 
the dominant invasive species. Prussian carp - Carassius gibelio (Bloch, 1782) is probably 
the dominant invasive species of the last decades in south-eastern Europe and in some 
cases it has become the native species in many lakes across the Balkan Peninsula and 
Turkey. Regarding its origin, C. gibelio is considered to be native in the area between 
east-central Europe and Siberia (Libosvarsky 1961) or heavily introduced from eastern 
Asia (Asian taxon according for instance to Copp et al (2005)) in the 17th century. 
 The invasive expansion of this species is considered to have taken place through 
the lower basin of the Danube in 1912, on one side continuing in Bulgaria and Greece 
since 1950 (Economidis et al 2000) through the network of its tributaries and all the way 
to the Thrace region of Turkey, three decades later (Baran & Ongan 1988) and on the 
other side, through the higher tributaries of the Danube, reaching the Czech Republic via 
the Morava and Dyje rivers. The aim of this study is to identify the migration routes of C. 
gibelio, by cytochrome b DNA sequencing. 
 
Material and Method. Muscle tissue samples from Danube Delta C. gibelio individuals 
were stored in 98% ethanol, for DNA isolation and purification, performed according to 
phenol:chloroform:isoamyl alcohol (25:24:1) protocol. Promega GoTaq Green Master mix 
PCR reagents were used to conduct the PCR for interest gene in a 25µl volume. The 
sequencing reaction was performed using the Beckman Coulter CEQ 8000 Genetic 
Analysis System. We analysed sequences at 710 bp from 124 individuals which were 
forming 19 populations from different geographical location. The sequences were aligned 
using MEGA5 (Tamura et al 2011) and ClustalX (Thompson et al 1997), haplotype 
frequencies and distribution was calculated in ARLEQUIN 3.11 (Excoffier et al 2005). 
 
Results and Discussion. A total of 27 haplotyps were identified among the 124 
individual specimens of C. gibelio from Asia and Europe. The Minimum Spanning Tree 
between all 28 haplotypes releve four phylogroups unlinked with geographical location 
(Figure 1). 
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Figure 1. The Minimum Spanning Tree between all 28 haplotypes. 
 

We have also identified two haplotypes shared between the European and the Asian 
populations, indicating a migration pattern from Russia in the Danube River and from 
here in all tributaries (Figures 2a, 2b, 2c and 3). The sequence analysis of cyt B gene 
correlated with the NCBI data and also with the haplotype frequencies and distribution, 
suggests that the invasion of C. gibelio was facilitated by anthropogenic activities like 
fisheries. 
 

 

 
Figure 2a. Haplotypes distribution in Far Eastern Asia. 
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Figure 2b. Haplotypes distribution in Middle Asia. 

 

 

 
Figure 2c. Haplotypes distribution in Europe. 
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Figure 3. Haplotypes distribution in Central-Eastern Europe. 

 
Conclusions. The molecular, phylogenetic and biogeographic analysis indicates that the 
Prussian carp has two migration routes in Europe from East to West, through Ukraine and 
Turkey aquatic basins as consequence of escape or deliberately releases from intensive 
aquaculture systems. 
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