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A

BSTRACT. Six wetlands along the Bulgarian Danube stretch were studied in 2009 and 2010. Totally 30 fish
species were founded, 10 of them are of conservation significance. The highest species richness was recorded in the
Srebarna Lake and the lowest one – in the Garvan marshes. Recently the commercial fishing in the wetlands has lost its
economical significance because of the dramatic decline of fish stocks and degradation of fish communities. The
volume of the permanent water bodies, the flooding regime and the regular connection with the river are the factors determining
either the state or succession of the fish communities.
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INTRODUCTION
Wetlands adjacent to the large rivers are very important permanent or temporary habitats of fish species of
conservation or/and commercial value. Fish communities are key component of the biodiversity in these
ecosystems closely related to their restoration, conservation and sustainable governance.
Commercial fishing in many wetlands along the Danube was an important livelihood for the local people until the
th
middle of 20 Century but recently it lost its significance because of the dramatic decline of fish stocks and
degradation of fish communities after the river embankment and the changes of the flooding regime of the
wetlands. The isolation of the wetlands from the main river is suggested one of the reasons for declining fish
stocks and catches of almost all local species of commercial value (wild carp, crucian carp, catfish, pike-perch,
th
bream etc.) in the Danube after 1960 [3]. Nowadays all wetlands along the Bulgarian Danube stretch are target
of intense interest mainly from a conservation perspective. However, no published data about the recent
composition and state of fish communities in the most part of these sites. The only exception is the Srebarna lake
where system ecological research carried out since 1997 [5].
The aim of the present study was to compare the actual species composition of the ichthyofauna in the most
representative wetlands along the Bulgarian Danube section and to identify the key factors determining the state
and succession of the fish communities at different environmental conditions considering the conservation and
sustainable management of the wetland ecosystems.

MATERIALS AND METHODS

Field surveys were carried out in 2009 (summer and autumn) and 2010 (spring, summer and autumn)
in representative water bodies within six studied wetlands (Fig. 1). Fish were sampled using mainly
different net tools: gill nets with different “eyes” in the open water zones, seine nets in shallow zones
and fish traps. Sampling with electricity was also applied in wadable zones of marshes, channels and
tributaries, according the Standard EN 14011. Backpack electrofishing devices SEN (fa. Bednář- Chech
Republick) were used.
Species identification of the fish caught was made through morphological and anatomic features and the actual
names of species are used according Kottelat & Freyhof [2].
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Fig. 1. Location of the studied sites along the Bulgarian Danube section

Studied sites
1. Orsoya marshland
The Orsoya marshland is situated on the right bank of the Danube between rkm 762 and 756 [4]. The water
bodies within the wetland represent a complex of small natural marshes, abandoned fish ponds and channels
(Fig. 2). At high Danube waters about 2/3 of the marshland (including abandoned fish ponds) is flooded through
the constantly open drainage facilities. At low waters the fish ponds dry. Several natural water bodies with total
area of about 2.5 ha exist permanently fed by groundwater. Bulgarian legislation declared the marshland a
Protected Area and a Protected site of the Natura 2000 National Network.
2. Marshes on the Belene (Persina) Island
The Belene Island is the largest Bulgarian island in the Danube. It is situated between rkm 576 – 560 [4]. Three
main natural marshes with total area of about 611 ha are situated on the island (Fig. 3). They were strongly
affected and almost dry after the prolonged isolation from the Danube. The fish community in the rest of water
bodies was destroyed due to the worsened environmental conditions. Recently the connection with the river was
restored but at present the water facilities work only occasionally. The island is a part of Persina Natural Park and
is covered by the Natura 2000 National Network. All three marshes are protected within the Persina Marshes
Managed Reserve.

Fig. 2. Specific studied areas within the Orsoya
marshland.

Fig. 3. Specific studied areas within the Belene Island

3. Kalimok-Brashlen lowland
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Kalimok-Brashlen lowland includes a complex of abandoned fish ponds, drainage and irrigation canals (Fig. 4)
situated between rkm 453 and436 [4]. During the last 20 years the marshland was occasionally flooded at high
Danube waters but also dried up for long periods. During that time only the system of drainage channels with total
length of about 35 km represent the permanent water body providing habitats for fish with total area of about 16
ha. Recently a regular flooding was restored through special facilities. The marshland is declared a Protected
Area and a Protected site of the Natura 2000 National Network.
4. Malak Preslavets marsh
The Malak Preslavets Marsh is situated on the right Danube bank at rkm 414 [4]. About 50 years ago the former
flooding marsh was transformed in small reservoir with almost constant water level by a dike and after that it was
never been flooded by the river. Nowadays it represents a water body with surface of about 38 ha (Fig. 5) and
maximum depth of about 8 m fed by a small stream. The water outflows from the lake to the Danube through an
artificial overflow.

Fig. 4. Specific studied areas within the KalimokBrashlen lowland

Fig. 5. Scheme of the Malak Preslavets marsh

5. Garvan marsh
The Garvan marsh is situated on the right Danube bank at rkm 407 [4]. It is for a long time permanently isolated
from the Danube by a dike. During the last 60 years it was never been flooded by the river. The marshland area
occasionally dries and nowadays it is almost totally overgrown with a reed and other vascular plants. Recently
only small open water bodies occur within the former Garvan marsh during the high water periods fed by
groundwater (Fig. 6).

Fig. 6. Specific areas of the Garvan marsh

Fig. 7. Scheme of the Srebarna lake

6. Srebarna lake
The Srebarna Lake is the largest wetland on the Bulgarian Danube floodplain situated on the right bank of the
river Danube between rkm 393 and 391. Its area is about 2,5 km² with central open water body of about 150 ha,
th
surrounded by reedbeds with several smaller and more or less isolated pools within (Fig. 7). In 1950 it was
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isolated from the Danube. During the period of isolation the lake has never drying up but the aquatic community
was strongly affected by worsened conditions. Fifteen years ago the Srebarna was reconnected with the Danube
by new feeding canal and nowadays it is the only wetland regularly flooded by the river. The Srebarna is declared
a Biosphere Reserve and is a site of the Natura 2000 National Network [5].

RESULTS AND DISCUSSION
Totally 30 fish species were identified in the studied wetlands. Fish communities are composed mainly by native
limnophylous and eurybiotic species (Table 1). Some rheophylic Danubian species were recorded only in the
Srebarna Lake (such as: Aspius aspius, Alosa immaculata, Hypophthalmichthys molitrix) and in channels within
both protected areas Kalimok-Brashlen (Romanogobio vladykovi). Three alien species (Pseudorasbora parva,
Lepomis gibbosus, Perccottus glenii) were found inhabiting the surveyed areas.
Table 1.
Species composition of the ichthyofauna in the studied wetlands

Family & Species
Fam. Esocidae
Esox lucius Linnaeus, 1758
Fam. Umbridae
Umbra krameri Walbaum,
Fam. Cyprinidae
Abramis brama Linnaeus 1758
Alburnus alburnus (Linnaeus 1758)
Aspius aspius (Linnaeus, 1758)
Blicca bjoerkna (Linnaeus, 1758)
Carassius carassius (Linnaeus, 1758)
Carassius auratus (Linnaeus 1758)
Cyprinus carpio Linnaeus, 1758
Leucaspius delineatus (Heckel 1843)
Rhodeus amarus Bloch, 1782
Romanogobio vladykovi (Fang, 1943)
Rutilus rutilus (Linnaeus, 1758)
Scardinius erithrophthalmus (Linnaeus, 1758)
Tinca tinca (Linnaeus, 1758)
Hypophthalmichthys molitrix (Valenciennes, 1844)
Ctenopharingodon idella (Valenciennes, 1844)
Pseudorasbora parva (Temminck & Schlegel, 1846)
Fam. Siluridae
Silurus glanis Linnaeus, 1758
Fam. Cobitidae
Misgurnus fossilis (Linnaeus, 1758)
Cobitis elongatoides
Fam. Percidae
Gymnocephalus cernuus (Linnaeus, 1758)
Perca fluviatilis Linnaeus, 1758
Sander lucioperca (Linnaeus, 1758)
Fam. Odontobutidae
Perccottus glenii Dybowski, 1877
Fam. Centrarchidae
Lepomis gibbosus (Linnaeus, 1758)
Fam. Gobiidae
Neogobius fluviatilis (Pallas, 1811)
Neogobius melanostomus (Pallas 1814)
Proterorhinus semilunaris (Pallas 1814)
Fam. Gasterosteidae
Pungitius platigaster (Kessler 1839)
Total number of species
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R
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R
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R

R
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R
VR

N

R

N
R

N
VR

R
N
R

R

VR

C

C

C

C

R

R
R
R

R
R
R

R
R

R
22

VR
21

17

6

1

VR
27

Note. Ors – Orsoya marshland, Bln – Belene island, KBr – Kalimok-Brashlen lowland, MPr – Malak Preslavets marsh, Grv –
Garvan Marsh, Srb – Srebarna Lake. Species numbers: N – numerous, C – common, R – rare, VR – very rear).

Ten of all recorded species are included in different national and international conservation lists: Bulgarian
Biodiversity Act, new edition of the Bulgarian Red Data Book, Bern Convention on the Conservation of European
Wildlife and Natural Habitats 1979, IUCN Red List, Directive 92/43/EC (Table 2). Only in the Srebarna Lake was
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found Umbra krameri – species of the highest conservation significance among the European freshwater fishes,
considered until 2003 disappeared from Bulgarian ichthyofauna [6].
Table 2.
Conservation status of the fish species:

Species

BBA

RDB

BC

IUCN

92/43

U. krameri

Ann. 2

CR

Ann. II

VU

Ann. II

A. aspius

Ann. 2, 4

VU

Ann. III

DD

Ann. II

EN
CR (Wild form)
VU

C. carassius
C. carpio
L. delineatus
R. amarus
R. vladykovi
C. elongatoides
M. fossilis
P. platigaster

Ann. 2
Ann. 2
Ann. 2
Ann. 2

VU

Ann. III
Ann. III
Ann. III

EN
CR

Ann. III
Ann. III

LR/lc
VU (Wild form)
LR/lc
LR/lc
LC
LR/lc
LR/nt
LR/lc

Ann. II
Ann. II
Ann. II
Ann. II

Note. BBA = Bulgarian Biodiversity Act (Annex), RDB = Bulgarian Red Data Book (new edition)*, BC = Bern Convention on the
Conservation of European Wildlife and Natural Habitats 1979 (Annex), IUCN = IUCN Red List**, 92/43 = Directive 92/43/EC
(Annex); * Categories in RDB: EN – Endangered, CR – Critically Endangered, VU – Vulnerable; ** Categories in IUCN: VU –
Vulnerable, LC – Least Concern, LR/lc – Low Risk/least concern, DD – Data Deficiency.

The highest species richness (27 species) was recorded in the Srebarna lake. At that, ichthyofauna there is
characterized with the highest diversity of ecological groups [4]. This is an expected result with a view to the
largeness of the water body, the variety of aquatic habitats, the more stable conditions than in other wetlands and
least but not last – as an effect of the regular flooding by the Danube. Fish communities including more than 20
fish species were also recorded in two other studied wetlands where representative permanent water bodies exist
(Kalimok-Brashlen lowland and Malak Preslavets marsh). Only one quite tolerant species was found in the open
water body within the Garvan marsh what is also an expected result taking in mind the extreme environmental
conditions for fish and the prolonged isolation of the marsh from the Danube.
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Fig. 8. Number of the fish species (N.) in 5 wetlands with different areas of permanent water bodies
Plotting the number of fish species against the total area of permanent water bodies within the five studied sites
one can see that as whole the species richness increases with the area of the water bodies (Fig. 8). Exception to
this pattern is the complex of marshes on the Belene Island where the destroyed fish community is at starting
point of recovering after the renewed flooding of the wetlands by the Danube. Data of recent investigations
indicate that still unfavourable physicochemical parameters [1] and inadequate recruitment through immigration
are limiting factors for the succession of fish community.
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CONCLUSIONS
The results obtained suggest that determinative factors for the recent state and succession of the fish
communities in the wetlands adjacent to the Danube are the volume/surface of the permanent water bodies and
the regular flooding by the river. The permanent water bodies of sufficient volume and surface provide basic
potential habitat of the fish fauna while the regular flooding provide free access of river fish into the adjacent
standing waters and modify the local environment and the habitat structure. Respectively, provide deep and large
enough permanent water bodies, stable connection with the Danube and adequate management of the flooding
are crucial for the governance of the wetlands, to restore and maintain fish communities and for protection of the
ichthyofauna of conservation significance.
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