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Abstract

The article presents the results of a study on the nesting biology of the Black-headed Gull (Larus ridibundus)
in the North Kazakhstan region. The research covers the spatial distribution of nests, their structural features and
parameters, as well as the oomorphic characteristics of eggs. It was shown that the nesting density decreases from
the center of the colony to the periphery, which is due to competition for space and the advantages of collective
protection against predators. The average nest diameter, diameter, and depth of the nest cup demonstrated moderate
to high variability, reflecting adaptation to the climatic conditions of the region. Comparison of construction
parameters and materials used with other parts of the range revealed significant differences caused by the
ecological characteristics of the habitat. The oomorphic analysis of eggs showed variability in the length, width,
and volume of eggs, which also correlates with regional conditions. Egg coloration ranged from brownish to
greenish hues, providing camouflage against predators. The obtained data underscore the significance of ecological
factors in shaping the nesting and reproductive characteristics of the Black-headed Gull.

Keywords: Black-headed Gull, oological parameters, shape index, nesting characteristics, color variability,
North Kazakhstan, nest location.
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Angarma

Maxkamaga Couryctik Kaszakcran oOmsiceiHAarsr keimi maraja (Larus ridibundus) yaCHHBIH
OHMOJIOTHACHIHA JKYPTIZUITEH 3EPTTEY KYMBICTAPBIHBIH HOTIDKENCP] YCHIHBUIFAH. 3epTTeY OOWBIHIIA YSUTAPABIH
KEHICTIKTE TapanyblH, KYPBUIBIMIBIK CPEKIICITIKTEPl MEH MapaMeTpPICPiH, COHBIMEH KATap >KYMBIPTKAIAPIBIH
00MOP(OTOTHSUIBIK CHIIATTAMANAPBIH KAMTHABL. ¥ SUTAPABIH THIFBI3IBIFBI KOJOHHSIHBIH OPTACHIHAH IICTIHE Kapan
A3afATHIHBI, OPBIHFA JCTCH OOCEKENCCTIK KOHE KBIPTKBIITAPIAH YKBIMIBIK KOPFAHBIC APTHIKIIBUIBIKTAPBIMECH
TYCiHZipineai. ¥SHBIH OpTamma AuaMeTpi, Y1 TaOaFbIHBIH JHAMCTPI MCH TCPCHITT OpPTAIA JKOHC IKOFAPHI
O3TCPTilTIKTI KOPCeTIN, Oy AifMAKTHIH KIHMATTHIK >KAFIAMbIHA OCHIMICTYIH CHIATTANHABL. ¥ KYPBUIBIMBIHBIH
mapaMeTPICpPi MCH NAHJANAHBUFAH MATCPHATIAPIBIH 0acKa OONKTCPIMCH CANBICTBIPBLIVHI JKOJIOTHAIBIK
epeKIICTIKTepre OAMIaHbICThI €ICy I AaHbIPMAIIBIIBIKTAPABI AHBIKTAABL. JKYMBIPTKATAPABIH 00MOP(OIOT HAIIBIK
TaJIJAYHl OMAPIBIH Y3BIHABIFGI, CHI MCH KOJICMIiHIH ©3TCPTillTiri aHMAKTHIK >KarJaiinapMeH OaiIaHBICTH CKCHIH
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Kepyre Oomampl. JKyMBIpTKAmTapAbH TYCI KOHBIPAAH >KACBUFA ACHIH ©3repim, XBIPTKBIUTAPIAH >KACBIPYFa
MYMKIHZIK Oepexmi. ANBIHFAH AcpeKTep OOMBIHINA KONl IIAFANAHBIH Y Cajly >KOHE K60CK CHIATTAMANApbIH
KaJbINTACTBIPY 1A SKOIOTHSIIBIK (PAKTOPIAPIBIH MAHBI3ABLIBIFBIH TAIl KOPCETEII.

Kinr cesmep: Kexn maramacel, OOJOTHANBIK MAPAMCTPICP, MIINIH WHACKCI, YAIBIK CHIATTAMANap, TYC
esreprinrriri, Conryctik KazakcraH, ysmapasH OpHAIACYBI.
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AHHOTAHSA

B crarse mpeacTaBICHBI PE3YNBTATHl HCCIACAOBAHMSA THC3O0BOHM OHOIOTMH O3¢pHOH uakku (Larus
ridibundus) B Cepepo-Kazaxcranckoii o0actu. MccaenoBanmue 0XBaTHIBACT MPOCTPAHCTBCHHOS PACHIPCACICHIC
THE3, WX KOHCTPYKTHBHBIC OCOOCHHOCTH M NMAPAMETPHL, 4 TAKKE 0OMOP(OIOTHUCCKUE XAPAKTCPHCTHKH SHII.
[NToxa3aHo, 4YTO MIOTHOCTh PA3MEILCHIS THES] YMEHBIIAETCA OT LIEHTPA KOJOHHH K Hiepu()epu, YT0 00YCIOBICHO
KOHKYPEHIMCH 32 MECTA W MPEHMYIICCTBAMH KOJUICKTHBHOM 3aIUTHI OT XHIMHUKOB. CpeIHM AHAMETP THE3/a,
JUaMETp M TIyOWHA JIOTKA IPOJECMOHCTPHUPOBATIM YMEPCHHYIO M BBICOKYIO HM3MEHUMBOCTH, OTPAKAIOIIYFO
AJAnTaIu) K KIHMATHICCKHAM YCJIOBHAM PETHOHA. CpaBHeHI/Ie CTPOHUTCI/IBHBIX IMAPAMCTPOB H HCIOJIb3YCMBIX
MATEPHANIOB C APYTHMH YACTSIMH apeaja BHIIBIIO 3HAUMTEJIbHBIC PA3IHIMsI, OOYCIOBICHHBIC SKOJIOTHICCKAMHU
0COOCHHOCTSIMH MeCT 00uTaHms1. OOMOP(OTOTHUCCKAHN aHATH3 UL IOKA3al BApHAOEIbHOCTD JIHHBI, IMHPHHBI 1
00BbEMa SUIL, UTO TAKXKE KOPPEIHMPYET C PETHOHAIBHBIMHU yCaoBusMH. OKpacka sSuIl BAPbUPOBAJIA B TUATIA30HE OT
OYpBIX 10 3EICHOBATHIX OTTCHKOB, OOCCHEUMBAsA MACKHPOBKY OT XHINHHKOB. [lOJyucHHBIC JaHHbBIC
MOYEPKUBAIOT 3HAYUMOCTh JKOJIOTHYECKHX (PAKTOPOB B (JOPMHPOBAHMH THE3IOBBIX H PEIPOIYKTHBHBIX
XAPAKTEPUCTHK O3CPHON YalHKH.

Kmrouerpie caopa: O3¢pHAd daiika, OOJOTHUCCKHC TAPAMCTPHI, HHACKC (DOPMBI, THE3IOBBIC
XapaKTePUCTUKH, H3MCHUHBOCTE OKpacku, CesepHbId KazaxcraH, pacnono;KeHHUE THE3 .

Introduction

The Black-headed Gull (Larus ridibundus) is a common migratory bird that nests across
Kazakhstan, except in arid regions. It inhabits a wide range of inland water bodies (freshwater
and saline lakes, rivers, ponds) with abundant emergent vegetation. In our country, it appears
during the spring snowmelt period (flood season) or shortly before it. The gulls arrive in groups
of 5-10 individuals or flocks of up to 50 birds. Some arrive already paired, while others form
pairs within and around the colony. During the breeding season, they form colonies, some of
which may persist for decades, while others last only one or two seasons. Often, they form joint
colonies with other gull species. The stability of the colony depends on the preservation of its
habitat. Most adult birds return to the colony annually, though some may relocate to more or
less distant areas [1-3]. Although this species is well-studied in Kazakhstan, specific studies on
the oology and nesting characteristics in North Kazakhstan have not been conducted [4]. This
region is rich in surface waters, which in their structure and hydrological regime characteristics
are suitable for the habitat of this species [5]. Therefore, in 2024, we conducted a study to
examine the nesting site distribution, nest-building characteristics, and oological parameters of
Black-headed Gulls in North Kazakhstan.
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Materials and Methods

Information on nest site distribution, nest-building characteristics, and oological
parameters was collected from May 10 to May 15, 2024, at a temporary water body located 1
kilometer south of the village of Lugovoe in the Yesil District (Figures 1-2). The colony survey
was conducted by walking through the colony area using waders. All nests found (n=26) were
measured using a mechanical tape measure with an accuracy of 1 cm. Egg measurements were
taken with an electronic caliper with an accuracy of 0.1 mm. Nest-building parameters, nest
placement, and oological parameters of the eggs were recorded in a field diary for further
organization and calculation. Photographs of the nests were also taken.

Figure 1 Study Site Location

Figure 2. General View of the Black-headed Gull Colony

To work with oological data, the following indicators were used:

Shape Index (1) 1=100*B/L

Egg Volume (v) V=0.51*L*B2[6], where L is the length of the egg and B is the width of
the egg.

The egg shape index is a measure that defines the shape of the egg and is used in assessing
its quality. The index is calculated as the ratio of the egg’s transverse diameter to its longitudinal
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diameter, expressed as a percentage. An excessively elongated egg has a shape index close to
50%, while a rounder egg approaches 100% [6].

All calculations were performed using Microsoft Excel 2019. Statistical analysis of the
variability in nest placement, nest-building characteristics, and oological parameters was
conducted using the following methods: calculating and comparing mean parameter values with
statistical error, calculating maximum and minimum parameter values, calculating the
coefficient of variation, and calculating the shape index.

Results and Discussion

The Black-headed Gull nests in colonies with a high degree of variability in nest density;
in some cases, a colony may consist of only a few nests [1]. The distance between nests can
vary depending on whether they are located in the center of the colony or at its edge. In the
studied colony, one of the main factors influencing nest density was the availability of nesting
sites, which, in our case, was provided by remnants of last year's lake reeds (Schoenoplectus
lacustris).

Analysis of the data showed that the average distance between nests in the colony was
4.14 meters. Minimum distances were recorded in the central part of the colony, where 10 nests
were located between 0.1 and 3 meters apart. Moving towards the periphery, the distance
between nests increased: 11 nests (44%o) were located between 3 and 6 meters apart. At the edge
of the colony, distances were even greater, with five nests (16%6) more than 6 meters apart, and
the maximum recorded distance was 15.3 meters. Overall, the spatial structure of the colony
shows a clear trend characteristic of many colony-nesting birds: nest density decreases from the
center to the periphery, indicating a lower degree of spatial competition at the edge compared
to the center. The high nest density in the center of the colony can be attributed to the benefits
of predator protection. Nests are closer together in the center, which enhances collective defense
and communication of danger. These findings align with recent studies that indicate some
colony-nesting bird species can directly influence predator visit frequency in these areas,
reducing the risk to offspring through the group defense effect [8-9].

Figure 3. Internal Structure Figure 4. External View of Figure 5. External View
of the Black-headed Gull the Black-headed Gull Nest of the Black-headed Gull
Nest Cup with Lining of Using Lake Reed Nest Using Stems

Thin Grass and Reed Stems of Narrow-leaved Cattail and

Lake Reed

All surveyed nests in the colony had a uniform structure. The Black-headed Gulls used
remnants of lake reeds as a base, and the nest-building material consisted of stems of rigid
emergent vegetation, primarily narrow-leaved cattail (Typha angustifolia) and lake reeds. Finer



M. Kosbi6aes ateinaarsl CKY Xatapmbicsi /
BectHuxk CKY umenu M. KosbibaeBa. Ne 4 (64). 2024 47

stems of the same cattail or reeds, as well as various grasses growing in the coastal zone of the
waterbody, were used as lining for the nest cup (Figures 3-5).

Similar nest-building methods and materials have been noted in other regions within the
Black-headed Gull's nesting range. According to V. Ryabitsev, in the Ural and Western Siberia
regions, the Black-headed Gull nests in various inland water bodies with extensive, hard-to-
reach shallow waters overgrown with sedges and reeds. Dry reed bushes here serve as a
foundation for nests, which is explained by the availability and durability of these natural
materials. Dry reed stems provide reliable support, while grass and leaves offer insulation that
helps retain heat and provides effective nest camouflage [12].

For the study of the Black-headed Gull’s nest-building characteristics (n=26), parameters
such as nest diameter, cup diameter, and cup depth were measured. The obtained data are
presented in Table 1.

Table 1. Nest-building Parameters of Black-headed Gull Nests

Parameters Mean Value (M) | £ m, Stat. Error | Min | Max | CV, %
Nest diameter, cm 40,6 9.5 23 70 23.3
Tray diameter, cm 13,3 1,7 9 16 12,9
Tray depth, cm 3,7 0,7 2 5.8 19,0

The results of the statistical analysis indicate that the diameter of the examined nests, with
an average value of 40.6 + 9.5 ¢cm, ranged from 23 to 70 cm, and the coefficient of variation
was 23.3%. This indicates high variability in this parameter and may suggest individual
preferences of the birds when building their nests. The average cup diameter was 13.3 £ 1.7
cm, with a coefficient of variation of 12.9%, which suggests low variability and reflects strict
biological constraints on the size of the cup, ensuring optimal conditions for egg incubation.
The cup depth in the examined nests ranged from 2 to 5.8 cm, with an average of 3.7 cm and a
coefficient of variation of 19.0%, demonstrating moderate variability in this parameter. This
moderate variability may be explained by adaptation to different microclimatic conditions, such
as variations in humidity depending on the nest's height above the water surface. Thus, these
indicators reflect both the flexibility and stability of the nest's structural characteristics, ensuring
a balance between stable conditions for offspring development and adaptation to the external
environment. Comparison of the nest parameters of the Black-headed Gull across different parts
of its range revealed significant differences. Our data show a range of nest diameters from 23
to 70 cm, which is considerably smaller than those observed at Lake Semiz-Bugu (65-85 cm)
[1], but partially overlaps with the results from Chelyabinsk Region (28—61 c¢cm) [10]. The cup
diameter in our observations (9-16 cm) is consistent with Ju. Lamekhov's data (12—-18 cm),
though our lower limit is smaller. V. Gavrin noted a larger cup diameter (17-19 cm), while the
data from A. Kydyraiev [11] from mountain lakes in Kyrgyzstan (12.3—13.5 cm) are consistent
with our findings. The cup depth in the nests we studied ranged from 2 to 5.8 cm, which is
wider than in Chelyabinsk Region (3—5.5 cm), but smaller than at Lake Semiz-Bugu (5-8 cm)
and in the mountain lakes of Kyrgyzstan (5.2-6.8 cm).

Thus, comparing our data with results from different regions highlights significant
variations in nest sizes and their components. These differences may be explained by the
diversity of habitat conditions, availability of building materials, and specific ecological factors
in each region.
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These differences emphasize the importance of studying the ecological conditions that
influence nest construction and parameters of colonial-nesting birds in different parts of their
range.

For studying the oomorphological parameters, we used a sample that included 71 eggs.
The study examined parameters such as length, width, volume, and shape index (Table 2). The
studied clutches of Black-headed Gulls mainly consisted of three eggs (22 clutches), which
accounted for 84.6% of the total. However, there were also clutches with one egg (3 clutches,
11.54% of the total) and one clutch with two eggs (3.8% of the total). The average number of
eggs per clutch was 2.73 eggs per nest.

Table 2. Oological Parameters

Parameters Mean Value (M) + m, Stat. Error Min Max CV, %
Length, mm 49,95 3,08 38,7 54,7 6,17
Width, mm 34,38 3,38 24,70 38,30 9,84
Volume, cms 30,64 6,63 12,04 39,96 21,65
Shape Index 68,76 4,76 56,03 77,69 6,93

The research showed that the oomorphological parameters of Black-headed Gull eggs can
vary depending on the region, as evidenced by the comparison of data from different colonies.
In the studied colony of the North Kazakhstan region, the average egg length was 49.95 mm,
width 34.38 mm, and average volume 30.64 cm3. In comparison, eggs from the mountainous
regions of Kyrgyzstan were slightly larger: the average length reached 53.1 mm, width 35.4
mm, resulting in a larger volume 0f 33.93 cm3 [ ]. More rounded eggs, with an average length
of 52.2 mm, width 36.4 mm, and volume of 34.62 cm3, are characteristic of birds nesting in
water bodies in Eastern Europe [13]. Similar measurements were recorded in the Western
European population on Texel Island (Netherlands), where the average egg length was 51.6
mm, width 36.72 mm, and egg volume 35.44 cm3 [14]. One of the important aspects that help
protect the clutches from predators is the coloration of the eggs. The coloration of eggs in the
clutches we studied varied from dark brown to dirty green and brown with a speckled pattern
(Figures 6-7), which matches the coloration described by V. Gavrin from other parts of the
range in Kazakhstan [1]. We also observed eggs with a base color ranging from light green
(Figure 9) to bluish (Figure s). This coloration type was previously described by Ryabitsev
V.K. [12].

Figure s . Black-headed Gull  Figure 7. Black-headed Gull Figure s . Example
eggs with dirty green eggs with brown coloration of a Black-headed Gull egg
coloration with bluish coloration
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Figure 9. Black-headed Gull eggs with light green coloration

Conclusion

The results of the study showed that the oological parameters and nesting characteristics
of the Black-headed Gull depend on the environmental conditions. The observed differences in
egg morphology and nest density align with expected adaptive changes that allow the species
to adjust to the specific conditions of the North Kazakhstan region.

The main limitation of the study is its local focus. Since the research was conducted on
only one nesting colony, this may limit the generalizability of the results to other areas of North
Kazakhstan. Despite this, the data obtained expand our understanding of the regional features
of nesting behavior and oological parameters of the Black-headed Gull.

For a better understanding of the adaptation mechanisms of the Black-headed Gull, it is
recommended to conduct studies in different regions of the area, including zones with varying
ecological conditions. This would allow for a more detailed examination of the universal and
specific adaptive traits of the species' nesting biology in the region.
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