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THE NESTING PARAMETERS OF THE BLACK-
HEADED GULL IN VARIOUS HABITAT TYPES
WITHIN A COLONY

Brygida Pakula

Abstract. Studies on the breeding ecology of the Black-headed Gull were conducted from 1999-2001 in a
nest colony with about 6000 pairs. Three different habitats were distinguished based on the type and height of
plants: nettles, grasses and sedges. The highest density of nests was found in the areas of sedge growth, 0.56 +
0.01 nest/m?, while the lowest density, 0.29 + 0.17 nest/m?, was in the areas dominated by nettles. The differences
in nest density were reflected in the significantly different mean distances between nests. The smallest distance
recorded in the area of sedge growth was 1.2 + 0.4 m., with the greatest distance in the area of nettle growth 1.6
+ 0.7 m. Strong synchronisation to the start of nesting was observed in all the analysed habitats. Habitat type was
not found to influence clutch size, number of nests with hatching success, number of hatched eggs and mean
number of hatchlings per pair. Complete nest losses occurred from 16 % in sedge areas to 23 % in grass and
nettle areas. The most serious cause of nest loss was predation, which increased in the second half of the breeding
season. Significantly more broods were lost to predation in grassy areas. An analysis of nesting parameters
shows that habitat type influences competition for the location of nest territories, density of nesting pairs and
predator pressure, but it does not, however, influence clutch size or hatching success.
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ITapameTpbl rHe310BaHNUs 03¢PHOM YaliKu B Pa3JHYHBIX TUNIAX OMOTONOB B Npeaeaax OJHOI K0J10-
HuM. - b. [1akyaa. - BepkyT. 14 (2). 2005. - VccnenoBanust THE3/10BOM 3KOJIOTMH 03€pHOI Yaiiki IPOBOAMIIUCH
B 1999-2001 rr. B 0/JHO¥ U3 KOJIOHUH YUCIEHHOCTBIO OKOJIO 6 ThIC. Tap Ha ceBepo-3amnaje [lonbum. beutu Bbe-
JICHBI TP Pa3IMYHBIX OMOTONA HAa OCHOBE BHJA M BBICOTBI PACTEHHI: KpamnmBa, TpaBa U ocoka. Hanbonbias
[UIOTHOCTb THE3/l OOHApYKEeHa Ha y4acTKax OCOKOBBIX 3apocieii — 0,56 + 0,01 ruesn/m?, HauMeHbIas ObuUla Ha
y4acTkax ¢ npeodnagannem kparmssl — 0,29 + 0,17 raes3n/m’. PasHuna B INIOTHOCTH FHE30BaHHS COOTBETCTBO-
BaJIa IOCTOBEPHBIM Pa3IMIMsIM CPEIHET0 PACCTOSHHS MEXIy THe3MaMU: COOTBeTCTBeHHO 1,2 +0,4 mu 1,6 +0,7
M. Bo Bcex MecTooOHTaHMsAX HaOMI0a1ach CTPOrasi CHHXPOHHU3AIMsl Hayajla THe310BaHus. I nbennb ruess cocras-
ms1a ot 16 % B ocoke 10 23 % B TpaBe u kpanuse. Hanbosee cepbe3HOit MPUYNHON 3TOr0 OBUIO XHIIHUYECTBO,
YBEIIMYMBABILEECS BO BTOPOH TTOJIOBHHE THE3/I0BOTO Ce30Ha. JI0CTOBEPHO OOJIbIIE BHIBOAKOB MOTHOIO HA TPaHs-
HHCTBIX yJacTKaX. AHAJIN3 IapaMeTPOB THE3J0BAHUS ITOKA3bIBACT, YTO TUII MECTOOOHTAHUS BIUSET HA KOHKY-
PEHIIUIO 3a pa3MelIeHNe THe310BbIX TePPUTOPHH, IIIOTHOCTH THE3M0BAHNS U IPECC XUITHUKOB, HO HE BIIUSCT Ha
pa3Mep KIAJKU U YCTICITHOCTb HACH)KUBAHUSL.

The literature describing the breeding ecol-
ogy of the Black-headed Gull and other La-

Introduction

The Black-headed Gull (Larus ridibundus)
nests in colonies that are varied by population
size and not uniformly distributed in their geo-
graphic range. This species’ typical nesting ha-
bitat consists of diverse inland wetlands always
abutting open space, most often farmland,
which serves as a foraging area (Glutz, Bauer
1982; Cramp, Simmons, 1983; del Hoyo et al.,
1996). During the period of rapid population
growth observed in the 1970’s, the Black-
headed Gull began colonising new, often less
optimal habitats (Cramp, Simmons, 1983;
Bukacinski, Bukacinska, 1993).

© B. Pakuta, 2005

ridae species paid significant attention to varia-
tions within the colony in terms of its central
and peripheral areas and to each area’s nest-
ing parameters. Coulson (1968) with the Black-
legged Kittiwake (Rissa tridactyla), Pugesek
and Diem (1990) with the Californian Gull
(Larus californicus) and Patterson (1965) and
Hejnowicz (1987) with the Black-headed Gull
found that birds nesting in the colony’s centre
were in better condition and had greater fledg-
ing success compared to birds at the periph-
ery. However, the studies of Ryder and Ryder
(1981) of the Ring-billed Gull (Larus delawa-
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eas that this species began to co-
lonise over the last twenty years.
The data described by the authors
show a clear influence on the char-
acter of the vegetation on Black-
headed Gull breeding success. The
research presented here is an at-
tempt to respond to questions on
whether and to what degree habi-
tats of a specific vegetative struc-
ture influence the Black-headed
Gull’s nesting parameters under
breeding conditions that are stable
and typical for this species.

Sedges
Grasses

Material and methods

Fig. 1. Density of nests of Black-headed Gull in various

habitats.

Puc. 1. IITOTHOCTH THE3I0BAHUS 03EPHON YalKH B
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rensis) did not find differences in clutch size
or fledging success between pairs from the
centre and periphery of the colony. In their
analysis of Ring-billed Gull colonies located
on two islands, Dexhaimer and Southern
(1974) noted differences in breeding success
among birds from the centre and periphery on
one island, but this was not confirmed on the
second island. Results on the effect of preda-
tor pressure between the centre and periphery
of a colony are also inconclusive. Hejnowicz
(1987) and Kilpi (1988) found stronger preda-
tor pressure at the periphery. The research of
Pugesek and Diem (1990) do not confirm
stronger predation differences between the
centre and the edges. Kilpi (1988) and Ptaszyk
(1988) believe that the centre-periphery prob-
lem may be elusive. The location of a nest is
not the only factor determining breeding suc-
cess, and those studies conducted to date rarely
considered the mosaic pattern of a colony’s
vegetative habitats. Such a detailed analysis
of habitat selection, both at a macro- as well
as micro-habitat scale can be found in the work
of Bukacinski and Bukacinska (1993). The
results they present relate to new breeding ar-

The study was conducted on
the Trzebielski Lake island (53°
59° N, 17°22> E) NW Poland in
the “Ostrow Trzebielski” reserve
for water and marsh birds in 1999—
2001. The reserve includes the 2.37 ha island
and surrounding belt of rushes and water con-
sisting of 5.73 ha. The middle of the island is
raised about 4-5 m above its edges. The
island’s vegetation has a mosaic pattern.
Sedges dominate, covering about 70 % of the
island. Nettles comprise the smallest vegeta-
tive fragment, covering about 5 %. The remain-
ing area of the island consists of grasses. Single
trees also grow on the island, among them
Common Hazel (Corylus avellana), Rowan
(Sorbus aucuparia), Common Ash (Fraxinus
exelsior) and hawthorn species — Common
Hawthorn (Crataegus monogyna) and Ever-
green Thorn (C. oxyacantha). The detailed
characteristics of the reserve were described
in the work of Pakuta (2004).

Data were gathered on 794 Black-headed
Gull nests over three successive breeding sea-
sons. The size of the areas selected for study
ranged from 144 to 318 m?. Observations be-
gan at the end of April of three differing types
of vegetated areas — nettles, grasses and sedges
— each year in the same places. The areas of
sedge growth included clumps of Greater Tus-
sock Sedge (Carex paniculata) and Lesser
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Table 1

Y ear Nettles Grasses Sedges Kruskal-Wallis test
1999 27.04+54 26.04+5.6 29.04+114 H=0.93

N =126 N =142 N =159 p>0.05
2000 01.05+45 03.05+9.1 01.05+5.9 H=0.52

N =35 N =67 N =85 p>0.05
2001 07.05+ 4.9 08.05 + 10.6 05.05+ 6.9 H=543

N =26 N = 68 N =86 p>0.05

Pond Sedge (C. acutiformis). The height of
these plants was a constant 40—-60 cm through-
out the growing season. The area of grass
growth was distinguished by an even distribu-
tion of low plants primarily consisting of Red
Fescue (Festuca rubra) and Soft Brome (Bro-
mus hordeaceus). The height of the plants did
not exceed 10 cm. During times when spring
was dry and warm, the grasses dried up leav-
ing areas completely devoid of plant cover. The
area of nettle growth mainly consisted of Com-
mon Nettle (Urtica dioica). At the beginning
of the breeding season in April, the plants grew
evenly and thickly, reaching about 10 cm in
height. However, by the second half of May,
shoots were approaching 100-130 cm in height
and forming a dense thicket.

Nests were marked with small signboards.
Eggs were marked by markers and tested in
water to determine the degree of advancement
of incubation (Lundberg, Viisdnen, 1979).
Nest controls in the study areas were conducted
every five days, and after hatching, every 2-3
days. The chronology and breeding ecology
of specific pairs were monitored until the time
nestlings hatched.

Four categories of complete clutch loss
were distinguished: 1) destroyed nests with
signs of predator activity; 2) abandoned nests
containing fertilised, incubated eggs where
incubation was interrupted before hatching; 3)
infertile eggs, including clutches with infertile
eggs or those where the fetus died at an early
stage of development; 4) eggs fallen beyond
the nest, where the eggs had been rolled out of
the clutch.

Statistical calculations were made based on
the work of Stanisz (1998). The distribution
of variables was assessed using the Shapiro-
Wilk test, and variation with the Levene test.
When comparing means, the ANOVA single
factor variance analysis or the H Kruskal-
Wallis test, a non-parametric equivalent of
ANOVA, were used when the variables did not
follow the normal distribution pattern. The
test was used to compare variation in the dis-
tribution of the characteristics of the variables.

Results

Each year, the highest nest density occurred
in the area of sedge growth (Fig. 1). Nest den-
sities were lower and changed in successive
years in areas of grass and nettle growth. The
greatest decrease in density after the first year
of the study, over 50 %, was noted in the area
of nettle growth. In the area covered by tus-
socky sedge vegetation, the lowest inter-sea-
sonal change in density was noted—CV =2 %
— compared with the remaining areas. The
mean nest densities in the habitats analysed
differed significantly (ANOVA F =5.85, df =
2,p <0.05).

The distance between nests was on aver-
age from 1.2+ 0.4 m in sedges to 1.6 £ 0.7 m
in nettles, and the differences between specific
habitats proved significant (Kruskal-Wallis H
test = 186.56, p < 0.05) — Figure 2.

The mean date egg-laying began was later
from year to year, from the last 10 days of April
to the second 10 days of May (Table 1). Dif-
ferences in the dates breeding began among
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Fig. 2. Mean distance between nests in various habitats. Combined data from 1999-2000.
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the areas for the seasons were small, changing
from two to three days on average.

Clutches of three eggs dominated in all ar-
eas of differing vegetation, representing
73.0 % of clutches in sedges, 73.8 % in nettles
and 75.1 % in grasses. The mean size of the
clutches in the analysed habitats was similar
(Table 2).

The number of clutches with hatching suc-
cess and hatched eggs, as well as the mean
number of hatchlings were greatest in the
sedges. The parameters of hatching success
(number of clutches with hatching success,
number of hatched eggs and mean number of
hatchlings per pair) did not differ among the
areas (Table 2).

Complete nest losses represented 16.7 %
in sedges, 23.0 % in nettles and 23.8 % in
grasses, and were not significantly different (y*
=3.67, df =2, p > 0.05). The proportion of
nest loss causes in the studied habitats differed
significantly. Among the four distinguished
categories of complete nest losses, the most
frequently encountered were nests destroyed

by predators and clutches with infertile eggs
(Table 3). The proportion of these two most
frequently encountered causes of nest loss in
the studied habitats was found to be signifi-
cantly different.

Discussion

The size of the Lake Trzebielski breeding
colony was first estimated at about 1,000 pairs
at the end of the 1970’s, and next in the middle
1980°s at about 2,500 pairs (Gorski, 1991).
There is no data describing the size of the
breeding colony for the next 10 years, but most
likely it continually grew, reaching a constant
number of about 6,000 pairs by 1998 (Pakuta,
1999), as opposed to most colonies in the mid-
Pomeranian region and other areas of the
country.

The lack of larger towns in the vicinity of
Lake Trzebielski, the location of the colony
on an island and the character and distribution
of the vegetation in the reserve provide the
typical and stable conditions required for
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Table 2

Parameters of breeding in various habitats. Combined data from 1999-2000
[TapameTpbl THE3M0BaHUS B pa3HbIX Onoronax. O6bsenuHenHbie qanubie 3a 1999-2000 rr.

Habitat type
Number of nests Nettles Grasses Sedges Statistic tests
187 277 330

Mean clutch size ANOVA
+SD 2.68+0.60 | 268+ 0.60 | 2.69+ 0.55 | F=0.015, df = 2,
- p> 0.205

. test i
Z;%Lﬂf;;‘g’(‘;; 77 76 83 |4=0633 df =2,

p > 0.05

% hatched eggsin test 5
nests with 69 70 73 x?=0.553, df =2,
hatching success p>0.05
Mean no. of Kruskal-Wallis test
hatchlings per 1.83+£0.11 | 1.83+0.28 | 1.93+0.28 | H =1,185,
pair + SD p>0.05

Black-headed Gull reproduction. Gulls exhibit
a strong tendency to nest in high densities at
this type of natural breeding ground (Patterson,
1965; Bukacinska, Bukacinski, 1994). The nest
densities reached in the analysed colony were
close to that of other breeding sites located in
habitats with comparative conditions (Patter-
son, 1965; Lundberg, Vidisdnen, 1979; Cramp,
Simons, 1983; Hejnowicz, 1987; Ptaszyk,
1988). However, nest densities varied in the
different habitats present on the island. Birds
clearly preferred areas covered by thick, not
very high sedges. The areas covered by low,
easily desiccated grasses or with nettles grow-
ing extensively over the breeding season were
characterised by a lower density of Black-
headed Gull nests. Uneven nest densities in
various locations of a colony were observed
for this species by Patterson (1965), Hejnowicz
(1987), Ptaszyk (1988), Bukacinski and Bu-
kacinska (1996) and for other Laridae species
by Coulson (1968), Dexhaimer and Southern
(1974), Ryder and Ryder (1981), Pugesek and
Diehm (1990). The area of higher density was
described as the centre of a colony, while lower
density areas were designated as its periphery.
It seems, though, that a precise designation of

these two zones is made especially difficult by
the mosaic distribution of vegetative habitat.
The spatial structure of a colony does not re-
flect its geometric arrangement, and the place-
ment of nests has an aggregate character (Kha-
rinotov, 1981). Patterson (1965) suggests that
Black-headed Gulls are directed by the type
of habitat in their choice of nest territory. The
results presented here confirm these observa-
tions. The existence of habitat preferences re-
lated to various types of vegetation and ulti-
mately formed by social factors was confirmed
by Bukacinski and Bukacinska (1993) and
Bukacinska and Bukacinski (1996). They re-
port that nest territories covered by thick, low
vegetation protect better against such environ-
mental factors as wind and sun compared to
areas covered with high vegetation or com-
pletely devoid of it.

The differences in nest densities among the
habitats were reflected in the values for the
distances between neighbouring pairs, which
indirectly characterises the size of the nest ter-
ritory. The mean values of the distance between
nests are similar to those noted by other au-
thors (Patterson 1965; Ptaszyk 1988). Much
larger nest territories with simultaneously



B. Pakula

BepkyT 14.

198 &

Causes of complete clutch loss (%) in broods from various habitats.

Combined data from 1999-2001
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Table 3  the beginning of the
season was observed,
as reported by many
authors (Weidmann,
1956; Patterson, 1965;
Hejnowicz, 1987).
There is general agree-

Habitat type ment that the phenom-

Causes of loss Nettles Grasses Sedges enon of starting to nest
Clutch destroyed 58.1 78.8 58.2 during the .ﬁrst ha!f of
Clutch abandoned 9.3 6.1 73 the season is explained
, ' : : as mechanisms maxi-
Infertile eggs 32.6 136 32.7 mising breeding suc-
Eggs fallen beyond nest - 15 1.8 cess and increasing the
Number of unsuccessful safety of adult indi-
broods 43 66 55 viduals (Patterson,

lower densities were found by Bukacinska and
Bukacinski (1994) in island colonies of the
middle Vistula River basin, where conditions
were less than optimal for the Black-headed
Gull. Bukacinska and Bukacinski (1994) be-
lieve that the size and shape of a territory,
which changed during the nesting season, re-
flect changes in the pressure of predators and
other individuals of the same species. They em-
phasise that this is not a straightforward de-
pendence, and suggest that one of the factors
influencing the form it takes may be popula-
tion density. The results presented show that
the type of vegetation influenced the distance
between nests. The size of a territory in sedges
is the result of the highest density in the opti-
mal type of habitat, and most favourably bal-
ances the costs borne in defending territory
against neighbours and effectively protecting
against predators. The type of vegetation, es-
pecially its height, also influences the strength
and frequency of aggressive behaviour. Bu-
kacinski and Bukacinska (1993) proved that
high vegetation can suppress aggression,
whereas nest territories are placed farther apart
in habitats with low vegetation where birds can
casily see each other.

The type of habitat did not significantly in-
fluence the time nesting began. In this regard,
a strong tendency to synchronise egg laying at

1965; Budrys, Gegele-
vicius, 2002; Malicki-
ené, Budrys, 2002). It seems that the larger
the size of a colony, the stronger the pressure
to synchronise reproduction. Habitat has little
influence on the date individuals begin to lay
eggs. The breeding colony acts as one organ-
ism, and late pairs have less chance of suc-
cess. Spear and Nur (1994) found a positive
influence between earlier egg laying and breed-
ing success in the Western Gull (Larus occi-
dentalis). The time of starting the breeding
season in the Black-headed Gull noted in vari-
ous European colonies has a rather broad
range. The earliest start of breeding was noted
during the first days of April (Beklova, Pikula,
1985; Bukacinski, Bukacinska, 1993), while
Weidmann (1956) and Patterson (1965) re-
corded later dates during the second half of
April. The results presented here found rela-
tively late starts to the breeding season, which
occurred in the first week of May. Cramp and
Simmons (1983) explain the existence of simi-
lar differences among colonies from various
geographical latitudes by the distance birds
must cover from wintering areas to breeding
grounds. Large inter-seasonal differences were
observed in this study in the time the breeding
seasons began. Similar differences were noted
by Bukacinski and Bukacinska (1993) in
Black-headed Gull colonies on the islands of
the middle Vistula River basin. The three most
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significant factors presented in the literature
responsible for differences in breeding season
start dates are temperature (Lundberg, Viisa-
nen 1979), size of the colony (Coulson, White,
1956) and availability of food (Perrins, 1970).

Similar values of the mean clutch size
found in the studied habitats show that veg-
etative type and structure as well as nest place-
ment do not influence this parameter in colo-
nies consisting of typical breeding conditions.
Data on Black-headed Gull clutch size from
Poland and other regions of this bird’s distri-
bution in Europe are characterised by little
variability (Glutz, Bauer, 1982). The fact that
females lay between one to three eggs, with a
clear domination of three-egg clutches, has
been widely documented (Winkler, Walters,
1983; Meathrel, Ryder, 1987; Kilpi, 1995). Bu-
kacinski and Bukacinska (1993) found dispar-
ate, significantly different results for diverse
habitats where the breeding conditions were
new and unstable for the Black-headed Gull.
Of all the breeding parameters studied by these
authors, the mean clutch size differed by the
smallest degree.

The remaining parameters describing
breeding effectiveness showed the greatest
differences, with the greatest values being
reached in the sedges in each case. Differences
in hatching success were insignificant. Signifi-
cant differences in hatching success, number
of hatchlings per pair in various parts of the
colony with differing habitat conditions were
also not observed by Hejnowicz (1987) for the
Black-headed Gull or Ryder and Ryder (1981)
for the Ring-billed Gull. However, Bukacinski
and Bukacinska (1993) observed significant
differences in hatching success and number of
hatchlings in areas of the colony with varying
habitat conditions. It seems that habitat vari-
ability in the study colony did not influence
egg incubation or hatching. One also cannot
rule out that a mechanism was functioning to
equalise the prospect of achieving a success-
ful brood. Eising et al. (2001) describe a char-
acteristic physiological mechanism of the eggs
produced by females being supplied with vary-
ing amounts of androgens in a Black-headed

} 199

Gull colony. Females’ eggs from the periph-
eral areas of the colony had a higher hormonal
content, which quickened the fetus’ rate of de-
velopment and increased their chances of
hatching.

The most significant cause of complete nest
loss in the study colony was predation. The
presence of American Mink (Mustela vison)
and Eagle Owl (Bubo bubo) were confirmed
based on evidence left in the colony. The pres-
ence of Red Fox (Vulpes vulpes), Jackdaw
(Corvus monedula) and Hooded Crow (C.
cornix) cannot be ruled out. Predation as the
most frequent cause of complete nest loss in
breeding colonies of the Black-headed Gull
were also observed by Kruuk (1964), Patterson
(1965) and Hejnowicz (1987). These authors
describe the activity of various predators, most
often naming Hooded Crow, Red Fox and
American Mink. Predator pressure was uneven
and clearly increased in the second half of the
Black-headed Gull’s breeding season. Sedges
and nettles growing during the season provided
better conditions in terms of safety for the
broods compared to the open, more easily pen-
etrated grasses. Higher breeding success for
nests in areas with growth compared to open
areas were also confirmed in Black-headed
Gull colonies by Patterson (1965), Bukacinski
and Bukacinska (1993) and Bukacinska and
Bukacinski (1994).

The results obtained show that the type of
habitat as determined by vegetation has a de-
cidedly weaker influence on the process and
effectiveness of breeding in typical breeding
conditions for the Black-headed Gull than in
areas presenting new conditions colonised by
this species.
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