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Introduction

The River Danube provides a range of important services, including
transportation, power generation, sanitation, drinking water, food (fisheries) and
tourism. As a result, it has undergone significant changes due to channelisation,
damming and pollution. The Danube River has also become an important
corridor for the introduction and spread of alien aquatic species, often leading to
changes in biodiversity, food webs and ecosystem services. Our goal was to
study the shoreline ichthyofauna (distribution, abundance, habitat preferences)
in the north-western Bulgarian stretch (840 to 765 rkm) of the Danube River and
to compare this data with that from a previous study covering 2005-2006 (Polacik
et al. 2008) in order to assess any short-term changes in fish species
composition.

Material and Methods

We monitored the shoreline ichthyofauna at 10 sites between 2012 and 2014
three sites in September 2012 and 2013, nine sites in August 2014 (Fig. 1). The
samples were collected by beach seines (7 m long, 5 mm mesh size). Some
habitat characteristics, such as substrate type, water temperature and water
velocity, were recorded. Catch-per-unit effort (CPUE = number of fish per 100 m
of shoreline) and frequency of occurrence of species caught in 2014 were
calculated. Ordination technique of Principal component analysia (PCA) was
used to display the distribution of fish species along sites.

Fig. 1. Map of sampling sites in the north-western Bulgarian stretch of the
Danube River surveyedin 2012-2014.
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Results and Discussion

Thirty fish species were recorded in 2012-2014, of which six were alien species
(C. gibelio, H. maolitrix, P. parva, S. abaster, L. gibbosus, and P. glenii) (Table 1).
Compared to 2005-2006 study period (42 species) the number is lower. Some of
the native species, such as A. immaculata, L. delineatus, R. albipinnatus, L. lota,
Gymnocephalus spp., Zingel spp., were not recorded in the catches. Two new
species were found — S. glanis and H. molitrix juvenile (Table 1).

Table 1. List of fish species recorded in the north-western Bulgarian stretch of
the Danube River in two study periods 2005-2006 (Polacik et al. 2008) and
2012-2014 (current study). Mean CPUE - Catch-per-unit effort (number of fish

per 100 m shoreline beach seining); Qual. - qualitative samplings.

2005-2006 2012-2014
Species Mean Frequency of Mean Frequency of
CPUE occurrence CPUE occurrence

Clupeidae
Alosa immaculata Qual.
Cyprinidae
Abramis ballerus 0.04 2.94 13.75 22.22
Abramis brama 1.78 26.47 Qual.
Abramis sapa 0.55 14.71
Alburnus alburnus 55.35 88.24 638.54 100.00
Aspius aspius 1.44 32.35 2.5 11.11
Barbus barbus 0.12 14.71 8.97 77.78
Blicca bjoerkna 0.44 14.71 126.32 55.56
Carassius gibelio 0.05 17.65 138.67 44 .45
Chondrostoma nasus 0.26 23.53 9.58 55.56
Cyprinus carpio 0.05 2.94 6.25 22.22
Gobio gobio 0.05 2.94
Hypophthalmichthys molitrix Qual.
Leucaspius delineatus Qual.
Leuciscus idus 1.69 50.00 5.33 44 44
Pseudorasbora parva 0.18 14.71 36 44 44
Rhodeus amarus 0.21 8.82 256.25 22.22
Romanogobio albipinnatus 2.46 38.24
Rutilus rutilus 8.53 35.29 90 44 .44
Scardinius erythrophthalmus Qual. 2.5 11.11
Squalius cephalus - 5.88 2.5 11.11
Vimba vimba 0.66 20.59 17.62 55.56
Cobitidae
Cobitis sp. 5.81 41.18 13.94 77.78
Misgumus fossilis Qual.
Sabanejewia bulgarica 0.05 2.94 1.67 11.11
Esocidae
Esox lucius 1.49 43.18 2.5 11.11
Siluridae
Silurus glanis Qual.
Gadidae
Lota lota - 2.94
Gasterosteidae
Gasterosteus aculeatus 0.07 2.94
Syngnathidae
Syngnathus abaster 8.43 55.88 99.51 100.00
Centrarchidae
Lepomis gibbosus 0.75 23.53 10 22.22
Percidae
Gymnocephalus baloni 0.10 8.82
Gymnocephalus cernuus Qual.
Gymnocephalus schraetser 1.05 26.47
Perca fluviatilis 6.82 64.71 3.75 22.22
Sander lucioperca 2.70 51.00
Zingel streber Qual.
Zingel zingel Qual.
Odontobutidae
Perccottus glenii Qual. 3.85 33.33
Gobiidae
Benthophilus stellatus 1.75 23.53
Neogobius fluviatilis 109.13 91.18 33.9 100.00
Neogobius gymnotrachelus 5.22 38.24 9.13 55.56
Neogobius kessleri 6.56 88.24 519 66.67
Neogobius melanostomus 13.37 58.82 149.73 88.89
Proterorhinus semilunaris 0.53 41.18 4.29 55.56

One of the reasons for the observed changes in species composition may be the
high water level in summer of 2014; at some sites the beach seining was
performed in the flooded vegetation instead of the Danube River channel, which
was inaccessible.

Most frequently found at all sites were A. alburnus, N. fluviatilis and S. abaster.
The most abundant species was A. alburnus followed by R. amarus, N.
melanostomus, C. gibelio and B. bjoerkna (Table 1). A. alburnus and N. fluviatilis
were the most frequent and abundant species in 2005-2006. Our present results
show that the abundance of A. alburnus has considerably increased, while that of
N. fluviatilis decreased. Another goby species N. melanostomus has to a great
extent increased its abundance and frequency of occurrence. The same was
observed in B. bjoerkna. Among the alien species, the abundance has increased
significantly in S. abaster and C. gibelio, while frequency of occurrence - in S.
abaster.

The results of Principal component analysis of the species data is presented as a
correlation biplot on Fig. 2.

Fig. 2. Correlation biplot based on Principal component analysis of the fish species
data from the north-western Bulgarian stretch of the Danube River surveyed in 2012-
2014.

The first two principal components (A,=0.671 n A\,=0.202) cumulatively explained
87.3 % of total variance of the data and effectively capture the main patterns of
the variation in the species data.

Two main groups of sites with characteristic ichthyofauna were separated. One
of them was the Archar site, at which the sampling was performed in flooded
vegetation. It was dominated by limnophilic species, of which R. amarus, R.
rutilus, and B. bjoerkna, with the highest abundance. Another group of sites with
specific ichthyofauna were Koshava and Novo Selo, which were characterised
by gravel substrate. Most numerous at those sites were A. alburnus and the goby
species, of which N. melanostomus with the highest abundance.

Conclusions

Our preliminary results indicate no significant change in fish composition in the
shoreline ichthyofauna in the north-western Bulgarian stretch in the Danube
River between the two sampling periods, though the relative frequency and
abundance of some species has changed (e.g. N. fluviatilis, N. melanostomus, B.
bjoerkna). One new alien species was recorded H. molitrix and the abundance
and frequency of others, C. gibelio and S. abaster, have increased. Annual
differences in fish composition could be explained through localised changes in
the hydrological regime of the main channel and floodplain waterbodies, as well
as through changes in alien species populations.
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