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Abstract

Poprach K., Machar I., Maton K.: Long-term decline in breeding abundance of Black-headed Gull
(Chroicocephalus ridibundus) in the Czech Republic: a case study of a population trend at the
Chomoutov lake. Ekoldgia (Bratislava), Vol. 35, No. 4, p. 350-358, 2016.

The aim of this paper is to evaluate the long-term trend in breeding abundance of Black-headed Gull
(Chroicocephalus ridibundus) at the Chomoutov lake, Czech Republic. In the period 1978-2014 (always
between April 22 and May 10), we conducted 14 nest counts in the bird colony using the direct nest
search method. In total, we counted 57,860 nests, from which 2,174 nests were found in the initial year
1978, the maximum number of nests (8,371) in 1993 and 3,304 nests in the last counting year 2014. The
nests were located on the ground on an island elevated 2-3 m above the water level. In 1997, we found
an unusually located nest on a nesting pad in a poplar tree (Populus sp.), 821 cm above the water level.
In this paper, we point out the long-term decline in breeding abundance of Black-headed Gull in major
breeding colonies in the Czech Republic, where the abundance declined by up to 95%, while numerous
colonies have vanished completely. We discuss factors influencing the negative population trend of
Black-headed Gull on the monitored site and in the entire Czech Republic.

Key words: Black-headed Gull, breeding population, trend, counting, Chomoutov lake, SPA Litovelské
Pomoravi.

Introduction

The population of Black-headed Gull (Chroicocephalus ridibundus) in Europe with an esti-
mated abundance over 1.5 million pairs was long considered stable (BirdLife International,
2004). Since the 1990s, however, a decrease in the numbers of breeding pairs on the local colo-
nies is being observed (Tucker, Heath 1994; van Dijk et al., 2009). In the Czech Republic, the
abundance of Black-headed Gull increased significantly after 1945, when some breeding colo-
nies exceeded 10,000 breeding pairs (Martigko et al., 1994). Between the years 1973-1977, the
breeding population reached its highest numbers, estimated to be 200,000-350,000 breeding
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pairs (Stastny et al., 1987). In the following years, the number of breeding pairs underwent a
significant and yet unexplained decline (Stastny et al., 2006). This decline is being discussed by
several studies, for example a decline in the Southern Bohemia discussed by Kloubec (2002), on
the Nové Mlyny reservoirs by Chytil, Machacek (2000), on the ponds at Namést nad Oslavou
by Fiala (1998), etc. For that reason, the severely declining species was added on the Red List of
Birds of the Czech Republic (Stastny, Bejéek, 2003), in the category “vulnerable species”.

The first occurrence and first nesting record of Black-headed Gull at the Chomoutov Lake
are described by Rumler (1975). Drozdek (1986/1987) later carried out an ecoethological
study of the Black-headed Gull breeding population. The main objective of our paper is to
elaborate on the long-term population trend of the Black-headed Gull breeding population
at this site in the context of the ongoing strong decline of this species in the Czech Republic.

Study site

The breeding colony of Black-headed Gull is located at the Chomoutov Lake (121 ha, 216-220 m above sea level,
Fig. 1). The site is part of the Litovelské Pomoravi Protected Landscape Area and Special Protection Area. A domi-
nant habitat is the open surface of one large and one small lake (55% of the area), but at present are also open and
dispersed habitats, two islands in the large lake, two islands in the small lake, littoral zones and restored wetlands
with stands of common reed (Phragmites australis) and reedmace (Typha sp.), and three smaller hedges. From the
hydrological point of view, the lake is a stagnant pond without a surface-water inflow and outflow, fed by ground
water and, to a lesser extent, by precipitation (Poprach, 2003; Poprach et al., 2014).

The breeding colony of Black-headed Gull is located on the northern part of the large island, elevated 2-2.5 m
above the water level. This is where 98% of all nests were located during our study (49.6540575N, 17.2379183E). A
smaller number of pairs were nesting on the small island (49.6576467N, 17.2391764E) and isles in the spawning
grounds (49.6537989N, 17.2423092E). In the assessed period of 1978-2014, the study site underwent hydrological

1 - Large island
2 - Small island
3 - Spawning grounds / CZECH REPUBLIC

Sm v cHoMOUTOV
200 400 % LK@

Fig. 1. Map of the Chomoutov Lake (aerial photograph, 2011).

351



changes as a result of water level rise, which, given the location of Black-headed Gull nests on the islands, did not
have a negative effect on the population. The dominant vegetation of the breeding colony on the large island consists
of bushgrass (Calamagrostis epigejos), couch grass (Elytrigia repens), common rush (Juncus effusus), reed canary
grass (Phalaris arundinacea), greater pond sedge (Carex riparia), common meadow-grass (Poa pratensis), common
nettle (Urtica dioica), and, locally, of common cattail (Typha latifolia) and narrowleaf cattail (T. angustifolia).

Methods and data processing

In the period 1978-2014, we conducted a total of fourteen nest counts in the Black-headed Gull colony, always
between April 22 and May 10 (Table 1). In this period, we assumed nesting for a majority of pairs. We counted all
nests, including the empty ones. For those counts conducted in the last third of April, any late breeding pairs (who
started nesting in May) were not included in the count data. We counted nests using the direct nest search method.
In order to avoid duplicate records, we used paper tags, labeling each nest with one part of the tag, and using the sec-
ond part to write down the nest status (number of eggs and chicks or empty nest). In the initial years, the nest counts
were conducted by a group of three to six observers, and since 1993, when the number of breeding pairs increased,
by a group of 15-20 observers. The intention was to count all nests in the colony within the shortest possible time.
The observers moved in a compact shape and gradually walked through the entire colony. The gulls have become
accustomed to the human presence and the majority of incubating individuals returned to their nests during the
counting. The data were processed in MS Excel.

Table 1. Number of breeding pairs of Black-headed Gull (Chroicocephalus ridibundus) at the individual sites of Cho-
moutov lake in the period of 1978-2014.

Date of bird count Largeisland | Smallisland | Islands in the spawning grounds Total
22 April 1978 2,174 - - 2,174
9 May 1979 1,440 - - 1,440
26 April 1980 1,107 144 - 1,251
1 May 1981 2,163 192 - 2,355
8 May 1982 2,932 195 - 3,127
7 May 1983 2,764 85 - 2,849
10 May 1985 3,435 105 - 3,540
3 May 1986 3,875 - - 3,875
1 May 1993 8,371 - - 8,371
9 May 1998 8,012 7 - 8,019
27 April 2001 6,873 - 218 7,091
28 April 2007 5,819 - 200 6,019
30 April 2011 4,445 - - 4,445
1 May 2014 3,304 - - 3,304
Total 56,714 728 418 57,860
Results

The breeding colony of Black-headed Gull at the Chomoutov Lake formed in 1973. In 1974,
it consisted of 300-400 breeding pairs (Rumler, 1975). Stérba and Pisek (1976) counted 300
nests in 1975, and already 3,000-5,000 in 1976. Between the years 1973 and 2014, the num-
ber of nests gradually increased to 8,371 by 1993, then it stagnated and finally declined to
3,304 nests in 2014 (60% decrease).
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In the period 1978-2014, we counted a total of 57,860 nests of Black-headed Gull on the
site (Table 1, Fig. 2). Most nests (98%) were located on the large island, in grassy vegetation.
In 1978, we counted 2,174 nests. Since 1981, the colony slowly grew, reaching the maximum
of 8,371 nests in 1993. Subsequently, the population went through a stagnation and decline,
and the number of nests dropped to 3,304 by 2014. On May 24, 1997, we found an unusually
located nest on the small island, situated on a nesting pad in a poplar tree (Populus sp.), 821
cm above water surface.
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Fig. 2. Population trend of Black-headed Gull (Chroicocephalus ridibundus) at the Chomoutov Lake in the period
1978-2014.

Discussion
Population trend in the Black-headed Gull breeding population

Most sites in the Czech Republic experienced even more dramatic decline in breeding abun-
dance of Black-headed Gull. The breeding peak in the Czech Republic occurred between the
years 1973-1977. In these years, the population size was estimated to be 200,000-350,000 pairs
(Hudec, Stastny, 2005), representing about 30% of the Central European population (in con-
trast, both German republics had altogether a maximum 22% and the estimate for Slovakia was
4,000-5,000 pairs) (Glutz, Bauer, 1999). Subsequently, the population in the Czech Republic
declined by 60% to 80,000-150,000 pairs between 1985 and 1989 (Hudec, Stastny, 2005), and
then to 50,000-100,000 pairs between 2001 and 2003 (Stastny et al., 2006). Based on the data
from the Czech Society for Ornithology gathered by Zdenék Vermouzek (in litt. 2011), there was
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19,550 breeding pairs of Black-headed Gull in the Czech Republic in 2011 (in comparison with
the period from 1973 to 1977, this represents a decline by 90%) and many colonies have vanished
(Hudec, Stastny, 2005; Stastny et al., 2006). A strong decline in breeding abundance of Black-
headed Gull in the Southern Bohemia has been recorded since 1980s. Some of the large colonies
have vanished completely; new colonies form rarely, and only as temporary breeding sites with
fewer breeding pairs. In the period of 2012-2014, a mere 17 breeding colonies were known in the
Ceské Budgjovice, Trebor and Pisek regions (Kloubec et al., 2015). This strong decline in breed-
ing abundance of Black-headed Gull in 1980s in the Czech Republic was in contrast with a stable
trend or increase in abundance of the species in some western European countries (Kallender,
Lebreton, 1997). Before 2006, a global census estimated the population of Black-headed Gull at
4,800,000-8,900,000 individuals with an ongoing decline. (BirdLife International, 2016). The ma-
jority of Black-headed Gull colonies have between 11 and 100 pairs, and only a small number of
colonies exceed 10,000 pairs (del Hoyo et al., 1996). The Czech Republic has experienced a strong
and long-lasting steady decline in the number of breeding pairs in the last 30 years, which can
be documented by two largest breeding colonies. The breeding population at the Nové Mlyny
reservoirs (BV) was estimated at 30,000 pairs between 1973 and 1977 (Hudec, Stastny, 2005) and
20,000 pairs (or up to 50,000 pairs) between 1979 and 1981 (Hudec, 1984; Chytil, Machacek,
2000; Machacek et al., 2012). In the subsequent years, the population declined to 7,476 pairs in
2000 (Chytil, Machécek, 2000), and 4,225 pairs in 2004 (Stastny et al., 2006). In 2012, the number
of breeding pairs dropped to 3,510 (Machacek et al., 2012), and then to 1,740 pairs in 2014 (Josef
Chytil in litt. 2015). These values represent a decline of 96.5% when compared with the estimated
maximum. ReZabinec, the largest breeding colony in the Southern Bohemia, had a minimum of
10,000 to several tens of thousands breeding pairs before 1985 (Kloubec, Svecova, 1990). Between
1998 and 2002, there were 1,500-3,000 breeding pairs (Kloubec, 2002), in 2013 only 300-400
pairs, and in 2014 mere 40 pairs, with a majority of nests being predated (Jit{ Sebestian in verb.).
In 2011, the largest breeding colony of Black-headed Gull in the Czech Republic was located at the
Chomoutov Lake consisting of 4,445 nests, and 3,304 nests in 2014.

Location of nests

In the Czech Republic, the breeding colonies of Black-headed Gull are established predominantly
in shallow parts of ponds, in littoral vegetation and, more recently, on artificial islands (Hudec,
Stastny, 2005). The colony usually establishes at a certain core spot and then gradually extends
around the perimeter; larger colonies can have several core spots (Klima, 1964). The formation of
these core spots in a breeding colony at a particular site is likely bound to the preferred types of
vegetation used for building nests. After reaching a certain density of nests in the most preferred
vegetation types, the density no longer increases and the area of a breeding site extends into less
suitable vegetation (Drozdek, 1986/1987). While the distances between individual nests at the
Chomoutov lake were tens of centimeters in the culmination years, the distances significantly
increased (more than 1 meter) when the number of breeding pairs dropped and the entire colony
size has decreased (Poprach unpubl.). On average, the distance between individual nests in the
colonies is 1 m (del Hoyo et al., 1996), most often 70-100 cm, but commonly also 30-50 cm
(Glutz, Bauer, 1999).
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At the Chomoutov lake, nests were preferably built in the communities of common meadow-
grass, couch grass and greater pond sedge, while the communities of reed canary grass, common
rush and bushgrass, as well as common nettle, common tansy (Tanacetum vulgare) and com-
mon wormwood (Artemisia vulgaris) were neglected because of their height that complicates the
orientation of incubating gulls in the nest proximity (Drozdek, 1986/1987). The ideal nesting
environment is vegetation that provides an unblocked view of the surroundings but at the same
time partially shields the view of nearest nests (Burger, 1976). Particularly in floodplain areas,
Black-headed Gulls built their nests also on trees (Hudec, Stastny, 2005). For example, nests in the
Dyje river floodplain in Southern Moravia were located 70-150 cm above water level on the wil-
low trees (Folk, Hudec, 1964) and at the Chropynsky pond (Kroméfiz district) the gulls nest in the
black elder (Sambucus nigra) shrubs (Hudec, Stastny, 2005). There are known cases of nests locat-
ed almost 9 m above ground on trees or buildings (Glutz, Bauer, 1999). We noticed an unusually
placed nest at the Chomoutov Lake on a nesting pad in poplar tree (Populus sp.), 821 cm above
the water surface, which makes it one of the highest placed Black-headed Gull nests in Europe.

In the Czech Republic, other colonial breeding birds are often associated with the breeding
colonies of Black-headed Gull, e.g. black-necked grebe (Podiceps nigricollis) or common tern
(Sterna hirundo) (Cepék, 2015; Hudec, Stastny, 2005). At the Chomoutov lake, such species are
Mediterranean Gull (Ichthyaetus melanocephalus) with 3-17 pairs, mallard (Anas platyrhynchos)
with 4-15 pairs and tufted duck (Aythya fuligula) with 1-5 pairs. Black-necked grebes have never
nested at the site (Poprach et al., 2006, 2014). In 2014, we recorded a mixed pair of Black-headed
Gull and Mediterranean Gull (a nest with one egg), but later on the breeding was shown to be
unsuccessful (Poprach unpubl.).

Causes of decline in breeding abundance of Black-headed Gull

The dramatic decline in breeding abundance of Black-headed Gull at the Chomoutov Lake and
in the Czech Republic cannot be attributed to a natural fluctuation in the population size. Some
direct anthropogenic factors (removal of pond sediments, fluctuations in water level, removal of
suitable nesting vegetation, livestock grazing, recreational water activities, game management)
have persisted for decades and therefore it is unlikely that they would significantly contribute to
the decline of the Black-headed Gull population (Kloubec, Svecova, 1990). These authors also
include collection of eggs among the above listed anthropogenic factors, but this activity does not
have a significant impact any longer. In 1976, Stérba, Pisek (1976) proposed a targeted eradication
of the growing Black-headed Gull colony at the Chomoutov Lake for epidemiological reasons
by disturbing gulls before their breeding season or by collecting their eggs and destroying the
nests (Stérba, 1977). In 1978, most of the eggs were destroyed just before hatching (Stérba, 1978).
In 1979, there was a suggestion to install a ferry for fishermen in order to destroy the colony on
the island (Stérba, 1979). In the same year, members of a hunting association have removed eggs
from two-thirds of the clutches, which resulted in a reduced number of counted nests (1,440). The
egg removal likely caused a decline in the number of breeding pairs in the following year (own
results). The Black-headed Gulls were blamed for negative environmental and economic impacts,
such as consumption of fish (on the site) and pheasant chicks (in the pheasantries in the Litovelské
Pomoravi), deterioration of water quality in the lake and its eutrophication (sources of drinking
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water). The last attempt to destroy the colony was conducted in 1983 (Drozdek, 1986/1987). Since
1983, after the termination of these destructive attempts, the colony has significantly grown in
numbers. According to Drozdek (1986/1987), who studied nitrate levels at the Chomoutov Lake
during May and June, gulls did not significantly affect nitrate levels in the lake; some nitrogen
compounds remained bound in the soil of the large island and some were utilised by phytoplank-
ton in the water.

Breeding sites on isolated landfills and islands, which predominate in Southern Bohemia,
are relatively safe for the breeding birds and spared from significant predator pressure (Kloubec,
Svecova, 1990). However, this is only true for certain terrestrial native predator species. On the
other hand, breeding sites accessible for predators can be under significant predation pressure.
The Rzy wetland (Usti nad Orlici district) underwent a marked decline in the number of breeding
pairs of Black-headed Gull in the years with a precipitation deficit, because the littoral zones dried
out and the nests were exposed to wild boar (Sus scrofa) predation (Martin Fejfar in litt. 2013). It
is noteworthy that in 2011 there was 17 breeding pairs of Mediterranean Gull at the Chomoutov
Lake (Poprach et al., 2014) but not a single chick was fledged. Although the breeding colony of
Black-headed Gull is able to actively defend the breeding site against predators during the day,
defense against nocturnal predators is difficult. Predation by geographically nonnative predators
— racoon dog (Nyctereutes procyonoides) and raccoon (Procyon lotor), which are both present and
reproduce in Central Moravia — cannot be ruled out on islands.

Kloubec, Svecova (1990) consider intoxication by foreign substances with subsequent re-
duced birthrate and increased mortality of juveniles and adults as the most important factor con-
tributing to the decline of Black-headed Gull breeding populations. Based on the data collected
in colonies around Ceské Budéjovice, the authors noticed a relatively low average clutch size (2.3
eggs per nest) and detected an egg contamination by DDE and PCB. At the Chomoutov Lake, the
average number of eggs/chicks ranged between 2.2 and 2.6, and we did not see a negative trend
in the chronological development of the average values. These values have rather fluctuated in
individual years (Poprach unpubl.). The sharp decline in Black-headed Gull population in the
Czech Republic correlates with the decline of Black-necked grebe. For both species, a decreased
water transparency and thus limited opportunities for feeding on aquatic invertebrates can have a
certain negative effect (Cepak, 2015).

In 2010, about 1,440 dead individuals of Black-headed Gull were recorded at the Chomoutov
Lake. The dissection of eight dead individuals showed intoxication by bromadiolone (an active
substance of the Lanirat® MICRO rodenticide). The first symptoms of poisoning were observed
on April 8, and massive poisoning manifested over the next few days, with birds dying directly
in their nests. Almost certainly, this situation was caused by a primary intoxication as a result
of direct ingestion of the Lanirat® MICRO rodenticide, which was applied by three agricultural
enterprises in close proximity (100-7,000 m) of the breeding site. The Czech Environmental In-
spectorate subsequently issued an interim measure forbidding the use of Lanirat® MICRO within
a 10 km radius around the breeding site (i.e. within an estimated flight range of Black-headed
Gull when searching for food). During each visit of the breeding colony at the Chomoutov Lake,
it was possible to find some dead adult individuals in different parts of the site. On 7 May 2008, we
recorded six dead adult individuals next to some regurgitated spring barley (Hordeum vulgare),
which was likely consumed by the gulls at the nearby field. These findings indicate that intoxica-
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tion (both primary - ingestion of rodenticide or chemically treated seeds — and secondary - in-
gestion of chemically treated plants or contaminated animals) of Black-headed Gulls as a result of
food foraging in agrarian landscapes - can have a significant negative effect on their population
(Poprach, 2010).

Kéllender, Lebreton (1997) discuss a decline in breeding abundance of Black-headed Gull in
Latvia from 110,000 pairs in 1986 to 40,000 in 1994, likely as a result of limited food availability.
Negative factors influencing the Black-headed Gull population listed by the authors include high
temperatures and drought late in the breeding season, causing limited access to earthworms for
chicks, fluctuations of water levels, predation and disturbance at the breeding sites. Del Hoyo et al.
(1996) point out that some breeding sites are abandoned due to overgrowing vegetation. Research
in larger breeding colonies (colonies of 10-5,000 pairs were studied) revealed a negative effect of
colonial breeding in the first days of life of new chicks, but this effect is later compensated by a
higher proportion of all surviving chicks. Total losses occurring in breeding colonies thus increase
with decreasing number of breeding pairs (Peron et al.,, 2010). In Netherlands and Belgium, it
was found out that the inland breeding colonies have lower breeding success when compared
with the colonies at the North Sea coast. The inland colonies had lower average number of eggs
(2.4 vs. 2.7), lower hatchling success rate (48 vs. 73%) and lower overall breeding success (0.4
fledglings/pair vs. 0.9). Both colony types produce less than one chick per breeding pair, which is
the minimum required for maintaining a stable population. The results show that the main fac-
tor contributing to the decline of Black-headed Gull population in the Netherlands (especially in
the inland colonies) is predation of eggs rather than a lack of food resources during fledging (van
Dijk et al., 2009). From a longer term point of view, it is important that the chicks return to their
breeding sites later in their life (del Hoyo et al., 1996). It is likely that the breeding population of
Black-headed Gull is affected by a set of negative factors that may be specific to individual sites
and regions.
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