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AbstrAct

censuses of waterfowl at four fishponds and sandpits in the surroundings of třeboň were carried out regularly during one season and their 
occurrence was compared with that recorded by other studies and information in the database of the třeboňsko Protected landscape area. 
some waterfowl show a marked preference for fishponds during the breeding season. this can be due to many factors, presence of more 
food, extent of the littoral growth of vegetation, fish stock, depth of water etc. However, sandpits are attractive to waterbirds in winter, when 
they serve as over wintering sites, meeting places for migrating birds or refuges from hunters.
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Introduction

třeboň Basin is an area, which was reconfigured by 
humans several hundred years ago by converting most 
of the natural wetland there into fishponds that are up to 
several hundred hectares in area and interconnected with 
each other by a system of drainage streams. The whole 
region is a protected landscape area (pla), Biosphere 
reserve (Br) and important Bird area (iBa), primarily 
because of the occurrence and nesting there of many spe-
cies of water and wetland birds.

currently there are nearly 500 fishponds in the tře-
boň Basin covering a total area of over 7200 hectares. The 
primary function of fishponds is fish farming (mostly 
common carp – Cyprinus carpio) but by their gradual in-
tegration into the surrounding landscape, they became 
suitable habitats for many water animals, water plants 
and wetland species.

Their shallow depth (up to 1 m) and water rich in 
nutrients resulted in the development of an extensive 
littoral vegetation. These shallow reservoirs partly over-
grown with aquatic vegetation are suitable habitats for 
some species of waterbirds (Bezzel 1976; lutz 2011). Due 
to intensive fish farming, fishpond trophy and increase 
in fish stock density the littoral vegetation was restricted 
(musil 2000). in the late 70s and early 80s of the 20th 
century the abundance of waterbirds changed, with some 
species declining in abundance. The reasons were mainly 
due to hydrological changes, agricultural intensification, 
changes in the industrial and urban landscape, human 
activities and natural vegetation (hudec et al. 2000).

a relatively new and qualitatively different explana-
tion for the high occurrence of waterbirds in this area 
are sandpits (matter and manna 1998). unlike fishponds, 
sandpits are at most 50 years old. The water in sandpits 
is oligo- or mesotrophic. unlike fishponds, sandpits are 
as deep as 22 m and littoral vegetation only sporadically 

colonizes the steep sides of the sand pits. recently, some 
of these sandpits have been used as reservoirs for water 
supply and some for recreational purposes, including 
fishing. Barragan-severo et al. (2002) report that these 
artificial water reservoirs are important habitats for 
waterbirds, as they are close to migration routes and used 
as stepping stones.

each species chooses reservoirs (fishponds, sandpits) 
based on the conditions that prevail there (trophy, veg-
etation type etc.). some waterbirds use sandpits, when 
other suitable habitats are lacking (reitan and sandvik 
1996). siddle and kirsch (1993) report the nesting of en-
dangered least tern (Sterna antillarum) and piping plover 
(Charadrius melodus) in sandpits in nebraska, usa. Both 
of these endangered species found alternate nesting sites 
around lakes created by sand mining after their natural 
nesting sites in the river alluvium were mostly destroyed. 
nowadays, about 60–90% of the current population of 
these species nest in sandpits. hanák et al. (1985) study 
of the avifauna in sandpits in the třeboň area reveals that 
there are 25 species of bird in the vlkov sandpit (of these 
13 are waterbirds) and 40 in the cep sandpit (of these 16 
are waterbirds).

Material and methods

site characteristics
For avifauna monitoring the naděje fishpond system 

(nFs) was chosen (see Balounová et al. 1996 for details). 
it consists of 15 fishponds of from 1.66 to 63.50 ha in 
extent, which are used for intensive fish production, 
mostly carp (Cyprinus carpio). There is a zone of littoral 
vegetation around most fishponds consisting of mainly 
Phragmites australis, Typha angustifolia and Typha lati
folia. one of these fishponds is a nature reserve and the 
management of the fishery there is less intense.
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monitored sandpits were 13 reservoirs of similar area 
ranging from 9-123 hectares located at: veselí – 5 reser-
voirs, 3 km north of the naděje fishpond system (nFs), 
where mining has ceased, cep 20 km south of nFs with 
4 reservoirs (two of them still being mined) and halám-
ky, 35 km south of nFs, with 4 reservoirs (one of them 
still being used for extracting sand). 

Methods of observation
The populations of waterbirds at four sites in the tře-

boň area (an area comparable to the observed fishponds 
and sandpits) were counted at regular fixed intervals 
throughout the year. The naděje fishpond system and 
veselí sandpits were monitored throughout the year at 
two-week intervals, cep sandpits and halámky sandpits 
at four-week intervals. monitoring of waterbirds at local-
ities was done by counting the birds on the water and by 
searching for nests in comparable areas of littoral vege-
tation at these particular fishponds and sandpits (Janda 
and Řepa 1986).

The monitoring of population abundance involved 
counting all the birds on the water and other species of 
birds associated with aquatic and wetland environments 
– birds of the orders podicipediformes, anseriformes, 
pelecaniformes, ciconiiformes, charadriiformes, grui-
formes, Falconiformes, coraciiformes and passerifor-
mes. For monitoring the birds Bresser 10 × 50 bino-
culars and an eyepiece Bresser 20–60 telescope were 
used.

statistical analysis
The data, i.e. the sums of all individuals of each species 

observed during summer (april to september) and win-

ter (october to march), were analyzed using ordination 
methods. The aim of lumping the data for each season 
was to increase the explanatory power of the analysis, be-
cause the occurrence of birds differed markedly between 
summer and winter, but the abundances recorded at each 
observation were usually relatively low and would there-
fore not meet the prerequisites for the use of multivariate 
methods.

in the direct gradient analysis cca in the program 
canoco for Windows 4.5 the following environmental 
variables were used: type of watery locality, total depth of 
the reservoirs monitored, acreage of littoral vegetation at 
the localities monitored, diversity index, number of spe-
cies of birds at the different localities and size of the fish 
stock. in the graph, the environmental variables select-
ed were those that were not significant at the 5% signifi-
cance level based on the monte carlo permutation 
test. The resultant number of birds was logarithmically 
transformed (statistica 2007).

results

List of species occurring at the localities monitored 
The following species of waterbirds occurred at the 

fishponds and sandpits from march 2005 to February 
2006: little grebe (Tachybaptus ruficollis), great crested 
grebe (Podiceps cristatus), cormorant (Phalacrocorax car
bo), little bittern (Ixobrychus minutus), night heron (Nyc
ticorax nycticorax), little egret (Egretta garzetta), great 
white egret (Egretta alba), grey heron (Ardea cinerea), 
mute swan (Cygnus olor), greylag geese (Anser anser), 
mallard (Anas platyrhynchos), gadwall (Anas strepera), 
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Fig. 1 comparison of the abundance of birds of the order anseriformes at nFs and sandpits in the třeboň area. 
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pochard (Aythya ferina), tufted duck (Aythya fuligula), 
goldeneye (Bucephala clangula), red-crested pochard 
(Netta rufina), osprey (Pandion haliaetus), white-tailed 
eagle (Haliaetus albicilla), marsh harrier (Circus aerug
inosus), moorhen (Gallinula chloropus), coot (Fulica 
atra), black-headed gull (Larus ridibundus), common 
gull (Larus canus), common tern (Sterna hirundo), king-
fisher (Alcedo atthis) and sand martin (Riparia riparia).

comparison of the abundance of waterbirds recorded 
at fishponds and sandpits

in nFs, the most frequent species were black-head-
ed gull (Larus ridibundus), mallard (Anas platyrhynchos) 
and great crested grebe (Podiceps cristatus). compared 
to the nFs, there were no markedly frequent species re-
corded at the veselí sandpits: these watery areas are not 
very attractive for waterbirds. also in comparison with 
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Fig. 2 comparison of the abundance of birds of the order ciconiiformes at nFs and sandpits in the třeboň area.

Fig. 3 comparison of the abundance of birds of the order Podicipediformes at nFs and sandpits in the třeboň area.
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other sandpits, the veselí sandpits are less attractive for 
birds. During autumn and winter, mallard (Anas platy
rhynchos) and cormorant (Phalacrocorax carbo) occurred 
abundantly, but less frequently than at other localities.

although at the veselí and cep sandpit systems water-
birds were less abundant during the nesting season, in 
winter the cep sandpit system was the locality with the 
greatest number of wintering waterbirds, mainly mallard 
(Anas platyrhynchos). a similar trend was also recorded 
for the halámky sandpit system. Waterbirds were always 
significantly more numerous at fishponds than nearby 
sandpits (Figs 1, 2, 3).

a high incidence of the following bird orders was 
reported in the nFs: anseriformes – mallard (Anas 
platyrhynchos), gadwall (Anas strepera), pochard (Ay

thya ferina), tufted duck (Aythya fuligula), red-crested 
pochard (Netta rufina), goldeneye (Bucephala clangula), 
mute swan (Cygnus olor) and greylag geese (Anser ans
er), followed by podicipediformes – great crested grebe 
(Podiceps cristatus), little grebe (Tachybaptus ruficollis) 
and charadriiformes – black-headed gull (Larus ridib
undus) and common tern (Sterna hirundo). grey heron 
(Ardea cinerea), great white egret (Egretta alba), little 
egret (Egretta garzetta) and night heron (Nycticorax nyc
ticorax) of the order ciconiiformes were also relatively 
abundant at the fishpond localities, but less so than the 
species listed above. abundance of birds of this order was 
not significantly different from their numbers recorded at 
sandpits, where only the grey heron (Ardea cinerea) was 
recorded. Bird abundance recorded in october, which 
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Fig. 4 influence of environmental variables on the occurrence and abundance of waterbirds at watery localities in summer. notation used: Net_ruf 
– red-crested Pochard, Ayt_ful – tufted Duck, Ayt_fer – Pochard, Ana_str –Gadwall, Ful_atra – coot, Egr_gar – little egret, Ans_ans – Greylag, Gal_
chlo – Moorhen, Tach_ruf – little Grebe, Cyg_olo – Mute swan, Egr_alb – Great White egret, Hal_alb – White-tailed eagle, Pha_carb – cormorant, 
Buc_cla – Goldeneye, Ana_pla – Mallard, Nyc_nyc – night Heron, Ste_hir – common tern, Pod_cris – Great crested Grebe, Lar_rid – Black-headed 
Gull, Ard_cin – Grey Heron, Cor_cora – raven, Cir_aer – Marsh Harrier, Acro_aru – Grear reed Warbler, Acro_scir – reed Warbler, Ixo_min – little 
Bittern, Pan_hal – osprey, Alc_att – Kingfisher, Rip_rip – sand Martin.
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differed from the usual abundance of birds of the order 
ciconiiformes during the nesting and migration season 
at nFs, was influenced by the autumn release and fish 
harvesting at the naděje fishpond.

sandpits showed the opposite trend. During the nest-
ing period, waterbirds were not very abundant there. 
mallard (Anas platyrhynchos) was the dominant species, 
followed by much smaller numbers of gadwall (Anas 
strepera) and mute swan (Cygnus olor). great crested 
grebe (Podiceps cristatus) and grey heron (Ardea cinerea) 
occurred only in small numbers or sporadically in sand-
pits. no other species of this order were observed there. 
in winter, waterbirds in sandpits were quite numerous, 
but represented by only a few species. The dominant 
species was again mallard (Anas platyrhynchos), whose 
abundance reached more than two thousand individuals 
during this period.

Figure 4 shows canoco analysis of the total num-
bers of species of birds recorded in summer. The first axis 
explained 14.2% of the total variability, the first and sec-
ond axis together explained 22.2% of the total variability, 
while for the indirect analysis (without the use of envi-
ronmental variables) this percentage was 23.4%. 

type of locality (fishpond/sandpit), diversity and 
number of species were used as the environmental var-
iables and all of them were significant at the 5% signif-
icance level. This figure shows a higher preference for 
sandpits by sand martin (Riparia riparia), kingfisher 
(Alcedo atthis), osprey (Pandion haliaetus) and little 
bittern (Ixobrychus minutus). in contrast, fishponds are 
more attractive for red-crested pochard (Netta rufina), 
pochard (Aythya ferina), tufted duck (Aythya fuligula), 
greylag geese (Anser anser), coot (Fulica atra), moor-
hen (Gallinula chloropus), little grebe (Tachybaptus rufi
collis), white-tailed eagle (Haliaetus albicilla) and little 
egret (Egretta garzetta). species such as grey heron (Ar
dea cinerea), great white egret (Egretta alba), mute swan 
(Cygnus olor), black-headed gull (Larus ridibundus), 
common tern (Sterna hirundo), night heron (Nycticorax 
nycticorax), great crested grebe (Podiceps cristatus), mal-
lard (Anas platyrhynchos), goldeneye (Bucephala clangu
la) and cormorant (Phalacrocorax carbo) did not show a 
significant preference for any type of locality. 

Figure 4 also shows, which species were capable of re-
ducing the abundance of other species of waterbirds in 
their vicinity by forming more numerous flocks. species 
such as red-crested pochard (Netta rufina), pochard (Ay
thya ferina), tufted duck (Aythya fuligula) and gadwall 
(Anas strepera) formed less numerous flocks, which in-
cluded other species. 

Discussion

The total abundance of waterbirds at the fishponds 
monitored over the period 1986–2000 by (Ševčík 2005) 
was slightly different from that reported in this study. 

however, the numbers of waterbirds that might be indica-
tive of sudden changes in the factors influencing their oc-
currence did not change significantly at these fishponds. 
Data provided by the administration of třeboňsko pla 
are relatively consistent with those presented here. 

older results (Balounová et al. 1996; pešata 2003) 
indicate small numbers of waterbirds present at small 
fishponds (up to 5 hectares). The recent increase in the 
preference for smaller fishponds reported here may be 
influenced by food supply or the amount and localization 
of littoral vegetation, as the littoral vegetation provides 
shelter and building material for nests. 

another factor influencing the preference for fish-
ponds may be the depth of the water, as birds are better 
able to access food in shallow water. a negative factor 
that can influence nesting success at these localities is 
human manipulation of the water level (and depth). The 
influence of this was not studied in detail, but the results 
obtained during 2005–2006 indicate that slight changes 
in water level can influence the different preferences of 
waterbirds for fishponds and sandpits during the nesting 
season.

unlike fishponds, sandpits are more attractive in au-
tumn and winter for those waterfowl that are migrating 
or overwintering. larger areas of sandpits are suitable lo-
cations for aggregating prior to migration. also, shooting 
is prohibited close to sandpits and therefore these reser-
voirs serve as refuges for birds during the hunting season. 
The most important factor, however, is the water in sand-
pits is free of ice during winter due to sand mining. The 
lower attractiveness of sandpits during the nesting season 
is due the fewer sources of food there and greater depth 
of water, which prevents some species of waterbirds from 
accessing food and the absence or only small areas of lit-
toral vegetation resulting in fewer potential nesting sites 
for many species. The disturbing factor is the number of 
visitors, especially holidaymakers and fishermen.

conclusions

Waterbirds prefer fishponds to sandpits during the 
nesting period because more food is available in fish-
ponds for feeding to the young. another factor is prob-
ably the occurrence there of more littoral vegetation. 
sandpits are more attractive for waterbirds at other times 
of the year when they are mainly visited by some species 
during migration and for overwintering. Both of these 
habitats are important biotopes for waterbirds in the pro-
tected landscape area (pla), Biosphere reserve and 
important Bird area (iBa) třeboňsko.
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