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Abstract:

The fish community in the shoreline zone of the Bulgarian section of the Danube River (r. km 376-840)

was studied in different seasons of 2005-2006. Totally 38 sites were sampled using two methods-beach
seining and electrofishing. In total, 44 fish species belonging to 12 families were recorded. Of them, 39
species are indigenous to the ichthyofauna of the Danube basin. First records of Gasterosteus aculeatus
and nonindigenous Gambusia holbrooki are reported from the main channel of the Bulgarian Danube. In
October 2005, Neogobius fluviatilis (91.18%) occurred most frequently followed by Alburnus alburnus
and N. kessleri (88.24% each). Regarding the beach seine samples, N. fluviatilis, followed by A. alburnus
and N. melanostomus, reached the highest abundance. Regarding the electrofishing, A. alburnus was most
abundant followed by N. kessleri and Leuciscus idus. 19 of the species recorded are of high conservation

concern in Bulgaria.
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Introduction

The Bulgarian part of the Danube River comprises
the section of the Lower Danube located between
river kilometres 845 and 375. The Lower Danube
including the Danube Delta and its floodplains has
been characterized by high species richness of the
ichthyofauna (Busnita 1961, BANAREScU 1964,
Bartes, Pricore 2006, OTeL 2007). However, over
the past decades, the fish community has undergone
considerable changes as a result of human activities,
such as river engineering, agriculture, waste water
release, industry, overfishing, introduction of ex-
otic species (BaLon 1968, CerNISENCU et al. 2002,
NavoDpARU et al. 2002, VassILEV, PEHLIVANOV 2003,
ScHIEMER ef al. 2004).

* Corresponding author:

First summary data on the ichthyofauna of the
Bulgarian section of the Danube were presented in
the works of Kovarcherr (1923), Morov (1931) and
Drensky (1948, 1951). The number of the species
and subspecies reported ranged from 33 to 54. The
most intensive survey of the Danube ichthyofauna
was made in the 1960s. Based on literature review
and data from his survey, MarmNov (1966, 1978) re-
ported the occurrence of 61 fish species. GHEORGHIEV
(1966) made a review of gobiid species in Bulgaria,
including those occurring in the Danube River.
Later, data on the fish species composition of the
Danube River were summarized by KARAPETKOVA,
Z1vkov 1995, KARAPETKOVA et al. 1998 and VASSILEV,
PeHLIVANOV 2005.
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The recent studies in the Lower Danube have
focused on the endangered fish species, such as
sturgeons (NAvVODARU et al. 1999, ParascHIv, Suciu
2005, VassiLEv 2003, VassiLEV, PEHLIVANOV 2003)
and lampreys (Steranov, Horcik 2007). Some new
fish species — native or introduced — not listed in
the previous lists (see above) were reported for the
main channel of the Lower Danube (VELKOV et al.
2004, JuraIDA et al. 2006, StmoNovic et al. 2000,
VassiLEv, Tricakova 2007). Studies on the fish com-
munity were more intensive in the Romanian sec-
tion and the Danube Delta, including its lentic side
waters (NAVODARU et al. 2002, SINDILARIU, FREYHOF
2003, Nastase, Navoparu 2004, BATTES, Pricore
2006, NavoparRU, NASTASE 2006, SINDILARIU et al.
2002, 2006), where the species composition is likely
to differ somewhat from the main channel of the
Bulgarian Danube. In the Bulgarian section, studies
on fish communities relate exclusively to 0+ fishes
(VassiLev 1994) or were performed in the adjacent
lakes (Lake Srebarna, PenLivanov 2000). The sea-
sonal aspect of the potential change in fish commu-
nity was not studied.

By sampling the whole Bulgarian section in
different year seasons and using two sampling meth-
ods, the aim of our study was to provide a complex
view on the fish community in the shoreline zone of
the Danube River in Bulgaria.

Material and Methods

A total of 38 sites, more or less regularly distribut-
ed along the entire main channel of the Bulgarian
Danube, were sampled (Table 1). The semiquantita-
tive data are presented from the survey 5-12 October
2005. Within this period, a total of 34 sites were
sampled by electrofishing and 28 sites by beach
seining. Additionally, data on species composition
of ichthyofauna of the Bulgarian Danube are quali-
tatively supplemented by the data from the surveys
on 7-13 April 2005 (7 sites), 26-27 May 2005 (5
sites), 6-13 July 2005 (5 sites), 4-12 April 2006 (7
sites), 6-8 June 2006 (4 sites), 23-24 July 2006 (5
sites) and 11-19 October 2006 (11 sites) (Table 1).
No young-of-the-year fishes were collected in April
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samplings, whereas samplings in other seasons al-
lowed us to determine both adult and juvenile fishes
to the species level right in the field. The only excep-
tion was Cobitis spp., which were determined only
to the genus level. All samplings were undertaken
during daylight.

Two sampling methods were employed in order
to obtain a more complex view on the fish communi-
ty. First, we used continuous, single pass electrofish-
ing with a portable backpack unit LENA (output
300 V) equipped with elliptical anode of stainless-
steel (40x20 cm, netting of 4 mm mesh size). The
electrofishing samplings were made with the same
sampling team to minimize between-operator bias
(Bam, Finn 1990). A mean sampled stretch was 113
m. Second, a 7 m long beach seine with 4 mm mesh
size was used for beach seining. The seine was op-
erated by 2 persons who entered the river perpen-
dicularly to the shoreline while holding the end bars.
Then, the seine was moved downstream along the
shoreline for about 20 m (mean netting length = 20.5
m) and closed by dragging it outspread to the shore.
The length of the netted stretch was measured from
the point of perpendicular entering to the middle of
the outspread seine. Total percentage, catch-per-unit
effort (CPUE = number of fish per 100 m of shore-
line, ZaLEwsk1 1985) and frequency of occurrence of
species caught in October 2005 were calculated.

The water temperature and the water level were
recorded daily during the samplings and for one year
period from 27 January 2006 to 26 January 2007,
based on data from sites monitored by the Executive
Agency for Exploration and Maintenance of the
Danube River — Ruse, http://www.appd-bg.org.

Results

In both spring samplings (April 2005 and 2006) the
Danube was flooded, reaching between 850 and 900
cm water level maximum (Fig. 1). In May 2005 and
June 2006, the water level was still high ranging
from 600 to 700 cm. In July samplings, the water
level was in the range from around 200 to 350 cm,
being higher during the first year. During October
samplings, it attained levels up to about 400 cm in
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Fig. 1. Water level (cm) of the Danube River at Vidin (r. km 791) in the period 27.01.2006-26.01.2007, based on daily
records of the Executive Agency for Exploration and Maintenance of the Danube River — Ruse.
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Fig. 2. Water temperature (°C) of the Danube River at Novo Selo (r. km 833) in the period 27.01.2006-26.01.2007,
based on daily records of the Executive Agency for Exploration and Maintenance of the Danube River — Ruse.
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2005 and up to 200 cm in 2006 (Fig. 1). The water
temperature ranged from 8.5 to 11°C during April
samplings; from 16.6 to 18.8°C in May and June
samplings; from 23.0 to 24.5°C in July; and it was in
the range from 15.0 to 19.0°C in October samplings
2005 and 2006 (Fig. 2). In October 2005, there were
no substantial differences in water level and temper-
ature between upstream and downstream sites.

The substrate type varied between different
sites and within a single site depending on the sea-
son of sampling and the level of water. For instance,
at Archar 2 in April (2005 and 2006), during the
floods, the samplings took place on concrete ground
and flooded vegetation, while in October, at normal
levels, the substrate was mud and stones. In general,
most frequently found were sites of mixed substrate,
with mud and sand dominating among the down-
stream sites. In contrast, gravel and sand dominated
in the upstream sites. Stones, boulders and concrete
substrate were usually found at sites inside the bigger
towns (Vidin, Ruse, Tutrakan). During the survey in
October 2005, the total length of sampled stretch was
4.1 km (electrofishing) and 1.7 km (beach seining).

During all samplings in 2005 and 2006, 44
fish species belonging to 12 families were recorded
(Table 2). A total of 4778 fishes of 36 species were
caught in October 2005. Beach seine samples yield-
ed higher species diversity (35 species) than elec-
trofishing (26 species). Additionally, 8 species were
collected during qualitative samplings: Alosa pon-
tica (June 2006), Leucaspius delineatus (May, July
2005, April 2006), Scardinius erythrophthalmus
(May 2005), Misgurnus fossilis (both April 2005 and
2006), Gymnocephalus cernuus (July 2005, June
and July 2006), Zingel streber and Z. zingel (June
2006), as well as Perccottus glenii (both April 2005
and 2006) (Table 2).

In October 2005, the highest frequency of oc-
currence reached Neogobius fluviatilis, occurring
at 91.18% of sites, followed by Alburnus alburnus
and Neogobius kessleri, both occurring at 88.24%
of sites (Table 2). N. fluviatilis was also the most
abundant species contributing 41.38% to total catch.
Regarding beach seine samples, N. fluviatilis reached
the highest abundance, followed by 4. alburnus and
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Neogobius melanostomus. However, electrofishing
yielded A. alburnus being the most abundant, fol-
lowed by N. kessleri and Leuciscus idus (Table 2).

Regarding the species origin, 39 recorded spe-
cies are indigenous to the ichthyofauna of the Danube
basin and Sabanejewia bulgarica is endemic to the
Lower Danube. Five of the species are nonindige-
nous in Bulgaria: Carassius gibelio, Pseudorasbora
parva, Gambusia holbrooki, Lepomis gibbosus and
P. glenii. The presence of G. holbrooki seems to be
restricted only to the lower part of the Bulgarian sec-
tion (up to r. km 578). All nonindigenous species oc-
curred in relatively low abundance (Table 2).

The species 4. alburnus, Rutilus rutilus, Cobitis
sp., Syngnathus abaster and all Neogobius species
occurred in the catches during all sampling sessions.
Some species were recorded only in one season
— during April samplings (Misgurnus fossilis and P.
glenii) or during autumn samplings (Leuciscus ce-
phalus and Benthophilus stellatus). Some species
were found only once at single sites — Alosa pontica,
Abramis ballerus, Gobio gobio, Scardinius eryth-
rophthalmus, Z. streber and Z. zingel.

Discussion

The only previous study on the Danube fish com-
munity, comparable with our survey in regard to the
number of sampling sites and total length of sampled
stretch, was that of MarINOV (1966). The author sam-
pled 25 sites in the whole Bulgarian section using
common fishery equipment. During our survey elec-
trofishing and small-mesh beach seine were applied
for the first time to sample the Bulgarian Danube.
These methods can be considered appropriate to ob-
tain characteristic sample of the Danube's shoreline
fish community, since they enable collecting all sizes
of fishes and provide covering of most of substrate
types.

In this study we documented the presence of
44 species in the surveyed section, which is about
66% of the ichthyofauna occurring currently in the
Bulgarian Danube and the adjacent lakes (unpub-
lished data). This is the highest fish species diversity
confirmed in the Bulgarian section compared to pre-
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Table 1. Sampling sites, dates of sampling and sampled fish species along the longitudinal profile of the Bulgarian
Danube. The fish species codes are given in Table 2.

lklllzer Site Name Date of Sampling Fish Species
Aa,Ab,Au,Cg,Cn,Li,Ra,Rr,El,Sa,Gb,Gc,Gs,Pf,
840 Vrav 2 June, July, October 2006 SINfNg,Nk Nm
. Ap,Aa,Ab,Au,Bb,Cg,Cn,Cc,Ld,Li,Pp,Ra,Rh,
836 | Vrav 1 April, July, October 2003 Rr,Vv,C,M£,Sb,ElSa,Lg,Ge,Gs,PE,SL,Pg,NEN
April, June, July, October 2006
g,Nk,Nm,Pm
April, May, July 2005 Aa,Bb,Cg,Cn,Li,Pp,Ra,Rh,R1,Vv,C,ElLLSa,L
833 | Novo Selo April, October 2006 o,Gb,Pf,S|,Pg,Nf,Ng,Nk,Nm,Pm
R27 Florentin October 2005 Aa,Ab,Bb,Cn,Gg,Li,Pp,Rr,Vv,EL,Sa,Lg,PfN,
Ng,Nm
225 Yasen July, October 2005 Aa,Ab,Bb,Cg,Cn,Li,Ra,Rh,Rr,Vv,C,Sb,El,LI,
April, June, October 2006 Sa,Lg,Gc,Pf,SI,Nf,Ng,Nk,Nm,Pm
818 Gomotartsi 2 October 2005 Aa,Bb.El,Sa,Pf,Nf,Nk,Nm,Pm
. April, May, July, October 2005 | Aa,Ab,Au,Bb,Bj,Ld,Li,Rr,Vv,C,Sb,El,Sa,Pf,P
817 | Gomotartsi 1 July, October 2006 ¢ Nf,Ng,Nk,Nm,Pm
. Ap,Aa,Ab,As,Au,Bb,Bj,Cg,Cn,Ld,Li,Pp,Ra,R
811 | Koshava ipﬁi’ IJ\ﬁEZ ;‘llllly 83‘(’)23 33356 h,Rt,Vv,C,Sb,EL L1 Ga,Sa,Lg,Ge,Gs,Pf,S1, Zs,
PIiL June, July, 72,Pg,Bs,Nf,;Ng,Nk,Nm,Pm
.. . Aa,Ab,Au,Cg,Cn,Lc,Li,Ra,C,Sa,Gs,Pf,S],Bs,
796 | Vidin 2 April, October 2006 Nf.Ng,Nk.Nm,Pm
791 Vidin 1 October 2005 Aa,Ab,Bb,Bj,Cg,Li,Ra,Rr,C,L1,Sa,Lg,Gb,Pf,N
October 2006 f,Ng,Nk,Nm,Pm
776 Simeonovo October 2005 Aa,Ab,Au,Cg,Ld,Li,Rh,Rr,C,ElLl,Sa,Lg,Gs,P
April, July, October 2006 f,SI,Nf,Ng,Nk,Nm,Pm
April, October 2005 Aa,Cn,Ld,Pp,Rh,Rr,C,Mf,Sa,Lg,Pf,SI,Pg, Nf,N
772 | Archar 2 April, October 2006 g,Nk,Nm,Pm
October 2005 AL Aa,Ab,Au,Cn,Li,Rr,C,El,Sa,Lg,Pf,Nf,Ng,
770 | Archar 1 October 2006 Nm,Pm
765 Archar against Dovlek April 2005 Rh.C.Nm.Pm
Island
744 | Lom April, May, October 2005 Ab,Aa,Au,Bj.Li,Rh,Rr,C.ElSa, Lg,Pf,Pg NN
g,Nk,Nm,Pm
735 Dolno Linevo October 2005 As,Au,Cn,El,Sa,Pf,SINf Nk,Pm
Ab,As,Aa,Au,Cg,Ld,Li,Pp,Rh,Rr,Se,C,ELSa,
724 | Stanevo May, October 2005 Lg,Gb,PF.SLNE,Ng, Nk Nm,Pm
718 Dolni Tsibar October 2005 As,Aa,Ra,Rr,Pf,Nf Nk,Nm
701 Kozlodui October 2005 Aa,Au,Bj,Li,Rh,Ra,Rr,C,Sa,Pf,SI,Bs,Nf,Ng,N

k,Nm,Pm

81




Polacik M., T. Trichkova, M. Jandc, M. Vassilev, P. Jurajda

Table 1. Continued.

E:ller Site Name Date of Sampling Fish Species

678 Oryahovo October 2005 Aa,Li,Ra,Rr,Gs,Pf,SLNf,Ng,Nk,Nm

597 Nikopol October 2005 Aa,Cg,Pp,Ra,Pf,SI,Bs,Nf,Nk

578 Belene — Hisarlaka October 2005 Aa,Cg,Vv,C,Gh,Gs,Pf,SI,Nf,Nk,Nm,Pm

573 Belene October 2005 Aa,Au,Cg,Ra,Vv,C,Gs,Pf,SI,Nf,Nk,Nm

555 Svishtov October 2005 As,Aa,Bb,Li,Ra,Vv,EL,Sa,Gs,SI,Nf, Nk,Nm
546 | Vardim October 2005 Ab,Aa,Ra,Vv,C,ELPf,SINf,Ng,Nk,Nm

526 Batin October 2005 Aa,Au,Li,Rh,Rr,C,Gh,Lg,S1,Bs,Nf,Nk,Nm
516 gf;f}i‘;ﬁgi”age’ October 2005 Ab,Aa,Au,Li,Pp.Ra,Vv,Ga,Sa,Gs,SLNENk
502 Ruse — Prista October 2005 Aa Nf Nk,Pm

495 Ruse 2 October 2005 Aa,Cn,Li,Gh,Nk

493 Ruse 1 October 2005 Cg,Lc,Pp,ELSI,Nf,Nk

482 | Marten October 2005 Aa,Bb,Ra,Gb,Nf,Nk,Nm

477 | Sandrovo October 2005 Iﬁiﬁi’fﬁ’ncc’Li’Ra’c’Sb’Gb’GS’Pf’Sl’BS’Nf’
466 | Ryahovo October 2005 Ab,Aa,As,Ra,E1,Gh,Sa,S1,Bs,Nf,Nk

433 Tutrakan October 2005 Au,Li,L1,Lg Nk

423 | Pozharevo — Dunavets | October 2005 il}))ﬁa,Bj,Cn,Rr,C,El,Sa,Lg,Gs,Pf,Sl,Bs,Nf,N
418 Dolno Ryahovo October 2005 Aa,Au,Cg,Cn,C,ELSa,Lg,Gs,S1,Bs,Nf,Nk
395 Vetren October 2005 Aa,Ra,C,Sa,Lg,Gs,S1,Bs,Nf,Ng,Nk,Nm

376 Silistra October 2005 Aa,Cn,C,Nf,Nk,Nm

vious studies (MaRrRINOV 1966 — 36 species, VASSILEV
1994 — 29 species, PEHLIVANOV 2000 — 20 species). In
the Romanian section of the Danube (r. km 530-504)
Navoparu, NasTask (2006) reported the occurrence
of 55 fish species, of which 30 species documented
during their samplings and 25 species documented
using direct observation of fishermen catches and
processing filled questionnaires obtained from fish-
ermen. Understandably, the number of species re-
corded during our study is much less than numbers
reported for the Danube Delta (82 including the ex-
tinct species, BaTTES, Pricore 2006), or the Danube
River as a whole (over 100 species, SCHIEMER ef al.
2004, SINDILARIU et al. 2006).

Marmov (1978) published a list of the Danube
ichthyofauna in the Bulgarian section which in-
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cluded 61 species, based on the data from his survey
(MARINoV 1966) and the review of published works.
Seven of the species found during our survey were
not included in this list. Three of them did not occur
in the surveyed section of the Danube before; how-
ever, they had occurred in some other lentic or lotic
water bodies in Bulgaria. In the past, L. delineatus
was rarely found only in the Black Sea coastal Lake
Beloslav and the rivers Dyavolska, Provadiiska,
Devnya and Kamchiya (STEFaNOV ef al., in press).
First VassiLEv (1994) recorded it in the ichthyo-
plankton of the Bulgarian Danube with relative
abundance of about 4% of total catch. With sampling
methods similar to ours, the species was recorded
also in the Lower Danube and the Danube Delta
and listed as sporadic and very rare (SINDILARIU et
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Table 2. List of fish species found in the shoreline zone of the Bulgarian stretch of the Danube River with species
codes. Percentage, mean CPUE (number of fish per 100 m shoreline, beach seining and electrofishing, + SE) and fre-
quency of occurrence of fish species sampled in October 2005. (*) — Species collected during qualitative samplings in
other seasons.

) Mean Mean qll::Iel-cy
e T PO CRUE
seine) fishing) curren-
ce

Clupeidae
Alosa pontica (Eichwald, 1838) * Ap
Cyprinidae
Abramis ballerus (Linnaeus, 1758) Al 0.02 0.04| 0.04 - - 2.94
Abramis brama (Linnaeus, 1758) Ab 0.75 1.78| 0.76 0.11]0.07 26.47
Abramis sapa (Pallas, 1814) As 0.19 0.55] 0.24 - - 14.71
Alburnus alburnus (Linnaeus, 1758) Aa 21.1| 55.35|12.58 4.24|3.37 88.24
Aspius aspius (Linnaeus, 1758) Au 0.71 1.44] 0.53 0.19] 0.08 32.35
Barbus barbus (Linnaeus, 1758) Bb 0.10 0.12] 0.09 0.08| 0.05 14.71
Blicca bjoerkna (Linnaeus, 1758) Bj 0.23 0.44| 0.30 0.02]0.02 14.71
Carassius gibelio (Bloch, 1782) Cg 0.19 0.05| 0.05 0.24]0.14 17.65
Chondrostoma nasus (Linnaeus, 1758) Cn 0.48 0.26| 0.15 0.77| 0.39 23.53
Cyprinus carpio Linnaeus, 1758 Cc 0.02 0.05] 0.05 - - 2.94
Gobio gobio (Linnaeus, 1758) Gg 0.02 0.05| 0.05 - - 2.94
Leucaspius delineatus (Heckel, 1843) * Ld
Leuciscus cephalus (Linnaeus, 1758) Lc 0.02 - - 0.05|0.03 5.88
Leuciscus idus (Linnaeus, 1758) Li 2.07 1.69] 0.72 1.98] 0.82 50.00
Pseudorasbora parva (Temminck & Schlegel, 1846) Pp 0.17 0.18| 0.10 0.11] 0.06 14.71
Rhodeus amarus (Bloch, 1782) Rh 0.86 0.21} 0.21 0.87]0.57 8.82
Romanogobio albipinnatus (Lukasch, 1933) Ra 0.86 2.46| 0.73 0.01/0.01 38.24
Rutilus rutilus (Linnaeus, 1758) Rr 3.58 8.53| 5.06 0.32]0.22 35.29
Scardinius erythrophthalmus (Linnaeus, 1758) * Se
Vimba vimba (Linnaeus, 1758) Vv 0.25 0.66| 0.26 - - 20.59
Cobitidae
Cobitis sp. C 2.45 581 4.52 0.22]0.10 41.18
Misgurnus fossilis (Linnaeus, 1758) * Mf
Sabanejewia bulgarica (Drensky, 1928) Sb 0.02 0.05| 0.05 - - 2.94
Esocidae
Esox lucius Linnaeus, 1758 El 0.65 1.49] 0.58 0.13]0.06 43.18
Gadidae
Lota lota (Linnaeus, 1758) LI 0.02 - - 0.07| 0.07 2.94
Poeciliidae
Gambusia holbrooki Girard, 1859 Gh 0.08 0.13] 0.09 0.19] 0.16 11.76
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Table 2. Continued.

. Mean Mean qus;y
Species “Code. | tage % | (each | SF | (lectro-| SF | 919
seine) fishing) curren-
ce

Gasterosteidae
Gasterosteus aculeatus Linneaus, 1758 Ga 0.02 0.07| 0.07 - - 2.94
Syngnathidae
Syngnathus abaster Risso, 1827 Sa 3.14 8.43| 1.78 0.07|0.07 55.88
Centrarchidae
Lepomis gibbosus (Linnaeus, 1758) Lg 0.63 0.75] 0.47 0.44|0.29 23.53
Percidae
Gymnocephalus baloni Holcik & Hensel, 1974 Gb 0.15 0.10] 0.10 0.13/0.09 8.82
Gymnocephalus cernuus (Linnaeus, 1758) * Ge
Gymnocephalus schraetser (Linnaeus, 1758) Gs 0.40 1.05| 0.39 - - 26.47
Perca fluviatilis Linnaeus, 1758 Pf 343 6.82| 1.90 1.00| 0.41 64.71
Sander lucioperca (Linnaeus, 1758) S1 1.26 2.70| 0.66 0.31/0.15 51.00
Zingel streber (Siebold, 1863) * Zs
Zingel zingel (Linnaeus, 1766) * Zz
Odontobutidae
Perccottus glenii Dybowski, 1877 * Pg
Gobiidae
Benthophilus stellatus (Sauvage, 1874) Bs 0.63 1.75| 0.70 - - 23.53
Neogobius fluviatilis (Pallas, 1814) Nf 41.38] 109.13| 15.05 1.38] 0.36 91.18
Neogobius gymnotrachelus (Kessler, 1857) Ng 2.51 5.22| 2.07 0.49|0.31 38.24
Neogobius kessleri (Glinther, 1861) Nk 4.35 6.56| 1.26 2.8910.62 88.24
Neogobius melanostomus (Pallas, 1814) Nm 6.44| 13.37| 3.86 1.491 0.66 58.82
Proterorhinus marmoratus (Pallas, 1814) Pm 0.82 0.53| 0.20 0.86] 0.39 41.18

al. 2002). Navobparu, NasTASE (2006) found it in the
Danube River around Cama Dinu islets. In Bulgaria
Gasterosteus aculeatus was known previously only
from the marshes along the Danube (KOVATCHEFF
1923), as well as from the Black Sea coastal lakes
and rivers (Drensky 1951, TricukovA et al. 20006).
Our record is the first record of the species in the
main Bulgarian Danube channel. In the Middle and
Upper Danube, it was found as early as in the 1960s
(BERINKEY 1960, BALON 1967, AHNELT 1986). In the
Lower Danube, it was known from the Danube Delta
(BANAREScU 1964, BatTEs, Pricore 2006). The first
finding from the Yugoslav Section of the Danube
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was from 1995 (Caxic et al. 2000). First data about
the occurrence of S. abaster in the Bulgarian Danube
was published by KararETKOVA (1994). She reported
finding of two specimens in the Danube near Silistra
in 1982. Later, KARAPETKOVA et al. (1998) reported
it as rare in the Danube. In the period 1997-1998,
the species was also for the first time recorded in
the Yugoslav section of the Danube (r. km 956-862)
(SexuLIC et al. 1999). This was one of the species
that reached high abundance and frequency of oc-
currence especially in our beach seine catches (Table
2). The species Gymnocephalus baloni was first re-
corded in the Bulgarian section only in the 1980s
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(Sivkov 1985), however, this is likely to be due to
the fact that it was described as lately as in 1974
(Horcik, HenseL 1974). This species is considered
to be native for Bulgaria and most likely it had oc-
curred in the surveyed section before, although not
listed in MARINOV's list (1978).

The remaining 3 species are regarded as inva-
sive and they are nonindigenous in Bulgaria. First
records of P. parva in Bulgaria were reported from
the Mechka fish ponds located along the Danube in
1975 (MarmNov 1979), and from the Danube near
Krivina and marshes between Tutrakan and Silistra
(Manovov, Sivkov 1977). Despite its potential to es-
tablish dense populations in stagnant waters, espe-
cially aquaculture ponds (BanarEscu 1999), accord-
ing to our findings, this invasive species has not be-
come neither abundant, nor occurs frequently within
the decades of its presence in the Bulgarian Danube
(Tables 1 and 2). For mosquito control, G. holbrooki
was introduced intentionally to the Burgas Lakes
(Black Sea coast) in 1924 (KARAPETKOVA, ZIVKOV
1995). Our record of solitary specimens up to the r.
km 578 (Table 1) seems to be the first record from
the Lower Danube, since the species was not report-
ed from the Romanian section (NAVODARU, NASTASE
2006) neither from the Danube Delta and adjacent
lakes (Navoparu et al. 2002, BatTes, Pricore 2006,
OtEL 2007). During our samplings in flood condi-
tions (spring of 2005 and 2006) we repeatedly doc-
umented the presence of P. glenii in the Bulgarian
Danube (JuraipA et al. 2006).

In the latest decades, a considerable increase
in range and abundance of Neogobius species in the
Middle and Upper Danube has been observed (e.g.
AHNELT et al. 1998, SmmoNovic et al. 2001, Eros et
al. 2005, JurapA et al. 2005, WIESNER 2005). In
Bulgaria, not being important commercial fishes,
the Danube gobies were given no particular scien-
tific interest in the past except for the monography
of GHEORGHIEV (1966). In the Lower Danube, N.
Sfluviatilis, which occurred originally in the whole
Bulgarian stretch and the main tributaries (DRENSKY
1948, 1951), reaching as far upstream as Orsova,
Romania (954 r. km) (BanarEscu 1964), was con-
sidered to be a common species (DRENsKy 1951).

Recently, it was recorded as one of the most abun-
dant species — about 30% of total catch of migrat-
ing ichthyoplankton (VassiLev 1994) and it reached
also high densities in the juvenile fish community
in the Danube Delta (SinpiLarIU ef al. 2002, 2006).
According to our results, it was the most frequent
and abundant fish species in the shoreline zone of
the Bulgarian Danube as well (Tables 1 and 2). V.
gymnotrachelus was reported to occur only in the
Danube near Ruse and rare in the Danube (DRENSKY
1948, 1951), and later, occurring in the Danube
near Ruse, Svishtov and Vidin (GHEORGHIEV 1966).
Marmvov (1966) did not catch this species during his
survey. Our results show N. gymnotrachelus as the
rarest of the 4 Neogobius species currently inhabit-
ing the Bulgarian Danube, but occurring quite regu-
larly (Tables 1 and 2). N. kessleri, with the native
range in the entire Bulgarian and Romanian stretch-
es of the Danube (DrENsky 1948, 1951, BANARESCU
1964), was also reported as rare and later, it was
listed in the Red Data Book of R. Bulgaria as endan-
gered species (BoTtEv, PEsHEV 1985). At present, V.
kessleri occurs frequently and yet it has reached high
proportion particularly in our electrofishing catches
(Table 2). In the past, N. melanostomus occurred as
far upstream as Vidin in the Danube (DRENSKY 1948,
1951). During subsequent years, the species was not
reported from the Danube main channel (BANARESCU
1964, GHEORGHIEV 1966, MArRINOV 1966). In the
1990s, the population density of N. melanostomus
was high as can be deducted from VassiLEV (1994).
He found N. melanostomus as species ranked second
in abundance (21% of total catch) in the migrating
ichthyoplankton in the section from Vidin to Baikal
(r. km 791-641). Our data yielded N. melanostomus
as one of the most abundant species, especially in
the beach seine catches (Table 2). The other two
gobies (Benthophilus stellatus and Proterorhinus
marmoratus) were of lower abundance and occurred
less frequently than the Neogobius spp. (Table 2).
B. stellatus was represented only by single individu-
als found mainly at downstream sites (Table 1). In
the past, the species was considered rare (DRENSKY
1948, 1951) and listed in the Red Data Book of
R. Bulgaria (Botgv, PEsHEV 1985).
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Besides gobies, the bleak A. alburnus was one
of the most frequently found and abundant species
in the Bulgarian stretch (Tables 1 and 2). It attained
high proportion of the catch when using both sam-
pling methods (Table 2). Moreover, being an agile,
pelagic species, its presence on a site is not likely
to be significantly influenced by the occurrence of
a given substrate type. Contrary, N. fluviatilis and
N. kessleri show distinct habitat preferences to-
wards fine-substrate covered beaches or rocky areas
(EROs et al. 2005, JURAIDA et al. 2005), respectively.
Therefore, since only rock-free beaches could have
been sampled by the beach seine, the catch was
dominated by N. fluviatilis. On the other hand, elec-
trofishing technique enables also sampling of non-
seinable rocky bottom substrates, which may explain
higher proportion of N. kessleri compared to beach
seining (Table 2), a pattern similar to the findings of
SINDILARIU et al. (2006), but with N. melanostomus
being more abundant in the Danube Delta.

The Danube in the springs of both sampling
years 2005 and 2006 reached extremely high water
levels, in 2006 — the highest level for the Bulgarian-
Romanian section since 1895 (Fig. 1, SCHWARZ et al.
2006). The records of some limnophilic species, such
as M. fossilis and P. glenii (see also JURAIDA et al.
2005) during both spring floods in 2005 and 2006 and
their absence in autumns may suggest that the 2 spe-
cies are more likely to be flooded out from some still
waters adjacent to the Danube during flood events
than constantly occupying the Danube main channel.

The relatively significant proportion of the fish
species recorded is of high conservation concern at
national level. Nine species are included in the re-
cently adapted Biological Diversity Act (2002). A.
pontica, A. aspius, R. amarus, R. albipinnatus, M.
fossilis, G. schraetser and Z. streber are considered
of high conservation priority and listed in Appendix
2. A. pontica, B. barbus, G. schraetser and Z. zingel
are considered under a special regime of conservation
and regulated use in nature and listed in Appendix 4.
A total of 18 species are listed in the newly updated
Red Data Book of Bulgaria based on the [UCN crite-
ria (STEFANOV et al., in press). The populations of M.
fossilis, Z. streber and Z. zingel are listed as endan-
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gered; the populations of A. pontica, A. aspius, B.
barbus, L. delineatus, R. albipinnatus, S. bulgarica,
L. lota, G. aculeatus, G. baloni, G. schraetser and
B. stellatus — as vulnerable; and these of 4. ballerus
and A. sapa — as data deficient (STEFANOV et al., in
press). Our results confirm that most of these spe-
cies are found rarely and in very low abundance in
the shoreline zone of the Bulgarian section of the
Danube.
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KpaiOpexnara uxruodayna B boiarapckust yuacTok

Ha p. lyHas

M. Ilonauuxk, T. Tpuukosa, M. Anau, M. Bacunes, I1. IOpaiioa

(Pe3rome)

N3cnenBana e kpalioperkHata uxtuodayHa B ObJirapckus y4actbk Ha p. JyHaB (p. km 376-840) mpe3 pas-
muaHU ce30HU B niepuona 2005-2006 r. MarepuanbT € chOpaH oT 38 cTaHIMH C TTOMOINTA HA JIBa METO/A
— Mpeka Tpubd U eNeKTPOYyIOB. YCTaHOBEHH ca 0010 44 Buaa pudu ot 12 cemeiicTBa. 39 OT TSIX ca MECTHH
3a {yHaBcKaTta uxtuodayHa. 3a MpbB BT c€ ChoOMaBa HaMupaneTo Ha Gasterosteus aculeatus v VHTPOTY-
nmpanus Bun Gambusia holbrooki ot 6snrapckus yuacTsk Ha p. JlyHas. [1pe3 okromBpu 2005 1., Hali-4eCcTO
cpeian € Neogobius fluviatilis (91.18%), ciienan ot Alburnus alburnus u N. kessleri (88.24% Bcexn). [1o
OTHOIIIEHUE Ha YIOBUTE C Mpeka Tpuod, Hai-roisiMa ncieHocT noctura N. fluviatilis, cnensan ot A. albur-
nus u N. melanostomus. 1o OTHOIICHUE Ha €JICKTPOYJIOBa, Hali-MHOTOUMCIICH € A. alburnus, cineasaH oT
N. kessleri w Leuciscus idus. 19 or yCcTaHOBEHWTE BHJIOBE MMaT BUCOK IMPUPONO3AIIUTEH CTAaTyC B
Bboarapusi.
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