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� Introduction
The subject of this work was a survey of both the left-side 

seepage canal of the Danube River reservoir and the nearby 
parallel western arm of the Danube to obtain phenological 
data on bird occurrences during the migration, wintering, and 
breeding seasons of 2017-2018. This subject was chosen as 
the new D4 motorway construction was planned for 2018-
2020 and obtaining avifauna data for the situation before, 
during, and after motorway construction is important for 
understanding the motorway’s environmental impact. This 
location is not regularly monitored, so there is no recent data. 
The Hrušov water reservoir on the Danube River is the largest 
wintering and migratory stopover for water birds in Slovakia. 
Additionally, the Protected Landscape Area and IBA – River 
Danube floodplains and the SCI with educational path – 
Biskupice floodplains  are located next to a large refinery as 
well as within protected areas of the NATURA 2000 network.¹ 
The Gajc and Kopáč Island Nature reserves are situated here 
as well.² Bird occurrence data with nesting categories can be 
found in the Slovak avifauna database.³ The avifauna data 
from the IBA River Dunabe, focusing on criteria species, were 
summarized within the Special Protection Areas in Slovakia.⁴ 
Researchers have also previously studied the wintering of Netta 
rufina on the Danube River.⁵

The main goals of the work were
• to research avifauna on the pre-defined areas before the

motorway bridge construction (2017), focusing on ecol-
ogy of water bird species;

• to monitor breeding, migrating and wintering species,
especially criteria species for this area indicating their
ecosozological status;

• to compare actual data from the seepage canal, with the
older data and to find out differences within the water
bird assemblages;

• to obtain data for the on-going projects “New Atlas
of Birds of Slovakia” and also for “Winter Water Bird
Counting” and record them to the ornithology web-da-
tabase AVES Symfony;

• to perform a survey during the construction (2018) with
to evaluate changes in taxa composition.

Two impacted water ecosystems of the artificial canal and 
the natural Danube river arm have not been regularly moni-
tored. The related literature concerns large-scale areas and the 
main Danube River channel.
� Results
In 2017, 83 bird species were recorded with 71 species on 

the seepage canal and 57 species on the Danube arm (Annex 
1). Sixteen criteria species including water birds as a group 
represent the criteria birds for Danube floodplains IBA.4 
During our visits, nine citerita species were observed (Annex 
1, Annex 2).

Seasonal dynamics of recorded species :
Since both sites have been monitored at monthly intervals 

during 2017, both the individual numbers and species numbers 
changed over time. There were more water bird species 
compared to other species from January until the nesting 
period when migratory species, including songbirds, arrived. 
Wintering and migrating species of ducks, geese, and swans 
gradually began leaving in April.

On the first visit in January there were 29 bird species in the 
seepage canal with 18 being water species. The ratio of water 
birds to other species remained constant during the second 
visit. In March, during the third visit, there were only five 
recorded species, an 80% decrease as well as the lowest recorded 
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species total for the entire year (Figure 1). A similar trend 
was observed in the case of aquatic species numbers. They 
occurred in the hundreds in January and February but in 
March the numbers decreased an order of magnitude lower. 
In the Danube arm, however, the highest number of aquatic 
species, thirteen, was recorded in March (Figure 1). These 
changes in species numbers was most likely caused by the 
Danube arm freezing over in January and February forcing 
the water birds to move to the non-freezing seepage canal. In 
March, after the Danube arm surface had melted, the water 
birds returned. During spring and summer the numbers of 
individuals in both localities fluctuated only in the tens; in 
the seepage canal the numbers rose to 110 during October. At 
the end of the summer, the decrease in the Hrušov reservoir 
water level was also reflected on the Danube arm by formation 
of shallows as suitable feeding and resting places for water 
birds. Consequently, the number of individuals rose to 131 
in September and remained in the hundreds for the rest of 
the year. By December, water bird species did not dominate 
anymore (total of nine species) while song birds became the 
dominant bird type beginning in May, with 25 of 35 species 
on the seepage canal and 20 species of 26 on the Danube arm. 
The ratio of song bird individuals was much higher around 
the canal (480 out of 566) than in the arm area (189 out of 
232) compared to other groups. I especially appreciate the rare
migrant or wintering Turdus iliacus which impressed with
high numbers (8 in November alongside the canal and 14 in
December on the oxbow arem).

Comparison of water avifauna in monitored sites: 
The greatest difference in occurrence of water birds between 

the arm and the canal was found in the group of waders 
(Figure 2). They prevailed over other water bird species on the 
Danube arm (7 species totalling 45 individuals versus 3 species 
totalling 19 individuals on the canal) that had more appropriate 
conditions like food and habitat. I found Larus ridibundus, 
L. michahellis, Actitis hypoleucos, and Sterna hirundo from the
water bird group. Hydroprogne caspia, commonly known as the
Caspian tern, was the rarest species in my surveys and recorded
on April 9. Observing the rare crossbreed of Anas acuta x Netta
rufina was the most surprising experience in the March visit to
the Danube arm.

Anas platyrhynchos was the only constant (≥ 75%), regular 
aquatic species for both monitored sites as well as the most 

dominant species (> 5%). Cygnus olor and Aythya fuligula were 
also dominant species for both locations. Aythya fuligula is the 
criteria species for the Special Protection Area (SPA) because 
of its high numbers of wintering individuals. 

Occurrence and nesting of dominant species and other inter-
esting species on the seepage canal:

In addition to the above-mentioned species, Fulica atra and 
Tachybaptus ruficollis were dominant species on the seepage 
canal where there was high amounts of vegetation. Anas 
platyrhynchos was present year-round and was observed to nest 
with chicks. Cygnus olor was also omnipresent except from July 
– September, but nesting has not yet been documented. Aythya
fuligula was observed in high numbers in January-February-
December. Two summer occurrences were recorded. Although
it was not proved during this project, the possibility of nesting
arose after observing one pair in June and four individuals in
July. Fulica atra and Tachybaptus ruficollis appeared irregularly
and formed groups in the migration and winter months.
Gallinula chloropus was another species with all-year-round
occurrence. Its nesting was demonstrated by an observation
of several 1-2 day-old chicks in May. Netta rufina was a rare
species with 4 individuals recorded in February. In May, a
couple with the prossibiltiy of nesting was observed. In June,
the suspicion increased when only a male was found on the
site, nervously flying over the entire length of the canal.
Despite our expectations, chicks were not found and thus
nesting was not proven. The endangered Aythya nyroca was
the rarest migratory species found on the seepage canal. Seven
individuals were observed in October, a relatively high number. 
Based on our records of migratory and wintering species,⁶ the
location was shown to be suitable for wintering and migratory
routes of aquatic birds. Several ducks, namely Anas clypeata, A.
penelope, A. crecca, A. querquedula, A. Strepera, Aythya ferina, A.
nyroca, Bucephala clangula and Fulica atra, were recorded on the
canal in 2017 but were not found in 2018. This is most likely
because the Danube arm did not freeze in 2018.

Criteria species recorded at localities:  
In addition to aquatic birds, nesting species such as Ster-

na hirundo belong to the nine criteria species for the River 
Danube floodplains IBA. Three flying specimens of Haliaeetus 
albicilla were registered in December. It is a significant breed-
er⁴ and a subject of protection as their numbers are expected 
to be negatively impacted by the D4 motorway construction.⁷ 
The other criteria species were ducks – nesting species Anas 
strepera, A. querquedula, Aythia fuligula, A. ferina, Netta rufina, 
and migrating and wintering species Bucephala clangula, Mer

Figure 1: Seasonal dynamics of recorded species in monitored sites in 2017. 

Figure 2: Ratio of numbers of species in monitored locations.
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gellus albellus and Mergus merganser. The last species men-
tioned is also classified as a rare nesting bird in Slovakia. 

Comparison of the results with older data:
When studying 2006 records from the seepage canal,³ a 

similarity between the species composition of water birds with 
our data was found but others were not confirmed during our 
survey. For example, the occurrence of Actitis hypoleucos, Mer-
gus merganser, Mergellus albellus, Microcarbo pygmeus were not 
found. I think these differences were mainly caused by the 
length of the monitored stretch. Most of the older data refer 
to the section from the beginning of the canal to Hamulia-
kovo village (i.e. almost to the Šamorín part of the Hrušov 
Reservoir) with large areas for wintering of these species. Our 
monitored section of the canal is much shorter and covered 
with trees. Hence it is often neglected by migrating birds. 
When comparing data on Netta rufina, it was determined that 
the species was more common in the Šamorín part of the ca-
nal than this study’s area. The most important finding is the 
confirmation of the data about appropriate wintering places in 
the adjacent sections of the Danube River within the reservoir 
area.⁵
� Conclusion
As expected, rare bird species appeared during migration 

and in the winter months when the number of individuals was 
the highest (in January it was up to 951 birds on the seepage 
canal). Of the predominant water species, the conditions were 
optimal for only five of them (constant or dominant) and for 
one proven nesting species. On the Danube river arm, the 
reason for an earlier increase in the number of water birds 
(both species and individuals) in autumn is that migrating 
species prefer a larger water surface. They move to the canal 
only when the arm is frozen. This was particularly obvious 
when several duck species were recorded on the canal in 2017 
but not found here in 2018. The arm did not freeze in 2018 so 
ducks did not move there. The larger water area of the Danube 
arm is also more suitable for gull species. Wooden debris and 
shallows make them an appropriate shelter for resting or 
catching fish. The rare observation of the Caspian tern that 
flew over the spring migration is of high faunistical value, as 
well as the presence of 7 individuals of Aythya nyroca. I also 
recorded the rare Anas acuta and Netta rufina hybrid.

While during the coldest months ( January to March) water 
and water-bound birds dominated, the rest of the year species-
diverse song birds predominanted. They were particularly 
numerous near the seepage canal in a typical biotope of the old 
floodplain of the natural reserves of Kopáč Island and Gajc, 
the area being strongly affected by the planned motorway 
construction. In the coming years it will be important to 
monitor the changes in the surrounding natural environments. 
In nearby locations I have found a number of baseline data 
on the species composition and abundance of avifauna present 
which I can use toward future comparison with the conditions 
during and after the motorway construction. Upon refinement 
from bird song recordings I also plan to focus on acoustic calls 
by song birds. They could still be overlooked because of my 
ignorance. At the same time, I will concentrate on key months 
during the wintering, autumn migration and nesting periods to 

ensure species abundance. I would like to monitor the nesting 
time as long as possible according to the proposed method of 
nesting birds counting, in the second half of May and June.¹³
� Methods
For the purpose of the avifauna monitoring on pre-defined 

locations the following methods were applied:
• mapping of avifauna once a month during the 2017

calendar year;
• identification and counting of all visually and acoustically 

recorded species in the specified transect (line transect
method), calculation of the species dominance and
frequency; a photo-documentation of the species and
their habitats;

• comparison of the results obtained with available
literature, websites, and data from ornithological da-
tabases; evaluation of monitoring results and graphical
interpretation of the processed results; recording all
observations into the ornithological database AVES
Symfony, recording rare observations into the Birding
Slovakia database;

• from 2018 additional surveys of wintering, nesting, and
autumn migration.

Description of the monitored area:
The monitored area (N48°5'46.27", E17°9'21.94") lies in 

Central Europe in the cadastre area of Bratislava about 4 km 
south of the Slovnaft oil refinery (Figure 3). Both monitored 
sections are included in protected areas of different extent and 
levels. Both areas are affected by the planned construction of 
the motorway bridge as shown in Figure 4. The area of in-
terest hides the preserved floodplain forests and oxbows. On 
the Kopáč Island there is a forest grove with special vegeta-
tion such as common reed and birch. The investigated seepage 
canal is 10 m wide. It is an artificially created canal situated 
alongside the reservoir dike and the floodplain forests with the 
purpose to capture the leaked water from the water reservoir 
(Figure 5). The canal was monitored in the section designated 
from its beginning to the first gate (2.85 km long). Bank veg-
etation of the canal is represented mostly by reed, young birch, 
poplar, and various scrubs. It is a relatively shallow and clean 
seepage canal with a gravel and muddy bottom which also af-
fects the occurrence of individual bird species.
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Figure 3: Designation of the Site of Community Importance SKUEV0295 
Biskupické luhy (red-shaded); monitored area depicted in a green elipse; 
Slovnaft refinery depicted in a blue square.
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Method of evaluation: 
Species were identified according to a 2016 paper.⁹ The re-

corded species were divided into wintering species (occurring 
from December to February), nesting species (including spe-
cies with year-round occurrence) and migratory species (both 
spring and autumnal migrators).⁶ 

The ecosozological status assessment of each species was 
based on the Red List of Birds of Slovakia.⁸ The text classifies 
bird species into the categories of extinction risk, endangered, 
vulnerable and nearly threatened and on the IUCN Red Lists 
(for Europe and World).¹⁰ Important Bird Area was declared 
in the given territory¹¹ for the protection of criteria species list-
ed according to 2015 paper.⁴ The frequency and dominance of 
species was calculated;¹² those with a frequency above 75% are 
considered to be constant year-round in an area. The domi-
nance of water and water-bound species was determined where 
the dominant species had a dominance above 5%. Preliminary 
changes in a species composition were evaluated on the basis of 
the number of recorded species in 2018 compared to 2017 data.
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mouth of the arm the driftwood and stones provide suitable 
rest places for some birds.

Mapping method:
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(red borders) with Protected Landscape Area River Danube floodplains 
(CHKO Dunajské luhy) and two Nature reserves Gajc and Kopáč Island. 
The sketch of the bridge construction across the monitored area is depicted 
in gray.
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Figure 6: Danube river arm during low water (left) and standard water level 
(right).Photos by M. Mišík, 2017. 
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ANNEX 1:  Table of recorded species of birds in monitored area. ANNEX 2:  Photo gallery (Photos by M. Mišík, 2017).
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