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BepHocTh MecTy rHe3ioBaHusi 1 GopMHUpPOBaHUE KOJOHHH Yy
4YepHOroJioBoro xoxoryna. XaputoHo C.II. IleHTtp xoabueBanus
ntun, U155 PAH.

OcHoenas paboma npogoounacy 6 anpene-nauane mas 1989-1992 ze.
na o-eax Kosannwr (45.56 c.w., 34.56 6.0.), Bocmounozco Cusawa.
Hcnonvzoeano nekomopoe konuvecmeo OanHwix, coopanuvix 8 1995 u
1999 ze. na o-6ax Kosnnvl, Yoneapckux o-éax u o. Kumaii (Llenumpano-
noti Cugaut). B 1989 2. na o-eax Kosinawl enezounocs 197 nap uepnoeo-
108020 xoxomyHa - (Larus ichthyaetus Pall.). [Imuywl 6viiu pacnpede-
aenvl no 5 kononusm. B 1990 e. 30ecv OvLno 2 Kononuu, odowel yucien-
Hocmoio 238 ene3d. B 1991 2. - 1 kononus uz 50 ene30 + o0uHouHOE
2He300, 6 1992 2. - kononus usz 65 ene30. Ha Yoneapckux o-éax 6 1991 2.
80 8pems nepuooa pabomul KOIOHUA Hacuumuleana npumepro 200 nap,
6 1992 2.- 175 nap. B 1995 2. xononus na Koaunvl cocmaguna npumepuo
22 enesoa, Youeapckux o-eax - 45 ene3o, o. Kumaii - 303 enesoa. B
1999 2. xoxomynsl, kononus 420 ene30, ObLIU HAUOEHbI MOILKO HA
o0.Kumaii. B 1989 u 1990 2. npu nomowu ansghaxiopanosvl Ha eHe30ax
omnoeneno 38 e3pocavix nmuy. Bce onu nomeuenvt Kpwviiomemrxamu. 1o
OKOHYAHUU CE30HHbIX pAOOmM KOJAOHUU KAPMUPOBANUCH NPU NOMOWU
pyremKu u KomMnacd.

3a 4 200a ocrosHoU pabomel meueHvle nmuysl 6cmpeyensvl 461 pas. Ha
credyrouue nocie meyerus 200a ecmpevero 35 nmuy: 22 - ¢ meueHue 2
ce30H08, 12 - mpex ce3onos, 1 - 6 meuenue gcex 4-x rem pabomol.

He ommeueno nu 00H020 criyuas, ko20a Obl XOXOMYHbL 2HE30UTUCH MOYHO
Ha Mecme npouio200He2o eHesoa. [lannvie o 35 nepecenenusx no 200am
c8UOEemMenbCmBYIOm 0 MOM, YMO 8 npeodenax KOJNOHUU U 2pynnbvl
OUBNEAHCAUUX KOTOHUL YEPHO2O0I08ble XOXOMYHbI NPAKMUYECKU He
umerom eHe3008020 KoHcepgamusma. B npedenax smou obracmu mecmo
2He3008aHUs 8bIOUPAEMC UMU Kadxcovll 200 cayyatno. Odnaxo, 6
npeoenax 601bu020 p-HA (HECKONbKO 0eCiAmKO8 KM) XOXOMYHbl
obHapyscuaom 00CmMo8epHyI0 NPUBAIAHHOCHb K ONPeOeNeHHOMY
ocmpogy uau epynne 6ausnedxcawux ocmpogos. He obnapyaceno
pasHuybl 8 cHe30080M KOHCEpB8AmMuU3Me CaMyo8 U Camox. Ycnewnoe
BbLIYNICHUE OKA3bIBACT HEKOMOpOe NON0NCUMENbHOe BAUsHUE HA
2He300801 KOHCEeP8amu3M, 0OHAKO MO GlUAHUE C1a00 U HeOOCMOBEPHO.
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3acenenue KonoHull OBLLIO NPOCIEAHCEHO NO BbLIYIAEHUI nmeHyos. Ha
PAHHUX CMAOUAX KOJIOHUU UMeom 2pynnogoe (uHo20da 00Cmo8epHo)
wnu cryyaiinoe pacnpeoenerue. Kononuu gpopmupyromes uepes ciyuanvle
nodcenenus nmuy. borvuiue, oxonuamenvHo chopmuposantvie KOTOHUU,
umerom paeHoMepHoe pacnpedenenue eHe3d. Manvie KonoHUU,
NPEeOnONOHCUMENbHO, OCIAHABIUBAIOMCA HA GONlee PAHHUX CMAOUAX
@opmuposanus. Ilpsamvie HAOIOOEHUS NOKAZLIBAIOM, YNO XOXOMYHbL
npubvlearom Ha Mecma cHe3008Ull NApPaAMu, MeCmo 2He3008aHUs.
8bIOUpAEMCs SMUMU NAPAMU CIYYAUHO. B KOIOHUAX 4ePHO20106020
XOXOMYHA MeCma PACNONIONCEHUS NEPBLIX 2HE30 MEHAIOMCS 200 OM 200d.
B npedenax xononuti He ob6mapydceno 0Oonee uiu MmeHee
NPUBLEKAMENbHbIX ONI51 cHe30SWuXcsa nmuy mecm. mo 2ogopum o6
OMCYMCMBUU Y YEPHO20I08020 XOXOMYHA MAKPOCMPYKMYPbl KOJIOHUU,
6 NPOMUBONONONCHOCMb MOMY, UYMO OOHAPYICEHO Y OpYyeux
KOIOHUAbHbIX nmuy. Taxce, 8 RPOMUBONONOHCHOCb OPYSUM NMUYAM,
epynna  Onu3nexdcawux KoOJAOHUU XOXOMYHa He o00pasyem
HAOKOJIOHUANbHYIO CUCEMY, M.e. 8 NPedeiax 2pynnvl KOIOHUl He
npocrexcusaomes Oonee unu MeHee npeonouumaemvie KOIOHuu. A
paccmampusard coyuaibHyio CmMpyKmypy KOJOHUIN YepHO20108020
X0XomyHa Kak Oolee NPUMUMUBHYIO NO CPABHEHUIO C Opyeumu
KOJIOHUANbHBIMU nmuyamu. 4eprHo20n108ble XOXOMYHbl ¢ 1e2KOCHbIO
06pasylom manvle gpemeHHble KOJOHUY U 0adce 2He305mMCcs 0OUHOYHO.
Bo epems pabomul cneyuanvrvle ycunus Obliu HANPAGIeHbl HA NOUCKU
2PYNNOBOL RPUBAZAHHOCIIU (IMUM MEPMUHOM 0O03HAYAION COXPAHEHUE
SpYnnbl NpU CMeHe MeCcma SHe3008aHUsL) ¥ YePHO20I08020 XOXOMYHA.
3a 4 200a pabomvl ecezo 3agurcuposano 17 ciyyaes, koz0a meueHvie
RMUYbL SHE3UAUCL PAOOM UU Hepe3 eHe300. Kpome nap cocedell,
3aguxcuposanvl makoce epynnuvl cocedeil 0o 6 nap. Oouako, 6 15
CAYHAAX MU ePYRNbL cocedell MaK dce 1e2KO PACnaiuch, KaK u
cpopmuposanuce. Jluws 2 cnyuas no3eonaom 2080pums 0 603MONCHOU
2PYNNOGOU NPUBAZAHHOCMU, HO 6ce dice 3Mo 6obule NoxXoxce Ha
cyuaiinvle co8nadenus. B yenom, MOKiCHO 3aKTI0UUMb, YIMO SPYRNOBAs.
NPUBA3AHHOCIb He AGIAEMCA XAPAKMEPHOU Yepmoll YepHO2008020
XOXOomyHa Kax 6uod.

The Great Black-headed Gull (Larus ichthyaetus Pall.) belongs to the cohort of
colonial breeding birds that can be classified as obligate colonial species (Zubakin
(3ybakun, 1983). Breeding-site fidelity and colony formation in this cohort is poorly
studied. There are almost no data on marking of these birds in breeding settlements and
their movements inside/outside of a colony. In many cases Great Black-headed Gulls
nest on small offshore islands that suffer from irregular flooding caused by strong inshore
winds. This kind of habitat can be called as an unstable one. It is hypothesised that low
level of nest site fidelity but strong group adherence are attributable for Larids which
breed in unstable conditions (McNicholl, 1975). In my own suggestions on the evolution
of coloniality I presumed existence of the group adherence in the obligate colonial



66 Kharitonov S.P.
Breeding-side fidelity and colony formation...

species (Kharitonov (Xapuronos, 1983), Kharitonov and Siegel-Causey, 1988,
Siegel-Causey and Kharitonov, 1990). However, the direct data on this subject were
absent till now.

At first, I should define what I mean speaking about the breeding-site fidelity.
This term is not explicit itself: it can mean returning to the same nest site from year to
year, to the same colony, to the same locality or even to the same region. In the recent
years some ornithologists use the term “breeding philopatry” as a quantity value which
reflects a fraction of birds (usually percentage) which return to breed at the same nest
site or area (Gauthier, 1990). In this article as “breeding site” I mean three spatial levels:
exactly the same nest site, the same colony, or an area restricted with group of islands
where given colonies are located.

Materials and methods
Marepuan u MeToJuKa

The main study was carried out in April-early May of 1989-1982 at the Koyanly
Islands (45.56N, 34.56E), the Eastern Sivash, the Sea of Azov, the Southern Ukraine.
Some data were collected in 1995 and 1999 at Koyanly Islands, Chongar and Kitay
Islands were also involved. The total number of breeding Great Black-headed Gulls in
1989 on Koyanly Islands comprised 197 pair (5 colonies, from 4 to 111 nests), in 1990
- 238 pairs (2 colonies, 207 and 31 pairs). In 1991 Koyanly Islands held a single colony
of 50 nest + one single nest. The colony on Chongar Islands in 1991 in the study period
contained about 200 nests. In 1992 Koyanly Islands held a single colony of 65 nests,
Chongar Islands about 175 nests. In 1995 a colony at Koyanly Islands contained 22 nest,
Chongar held 45 nests, Kitay Island contained 303 nests. In 1999 the only colony of 420
nests was found at Kitay Island.

In 1989-1990 I performed catching and wing-tagging of adult gulls at breeding
sites. The birds were caught with alfa-chloralose. This remedy was placed on pieces of
fish taken from regurgitation of Great Cormorant nestling. The dose was near 100 mg.
per bait. These pieces were placed on the rim of the Great Black-heads’ nests (a technique
is described in details in Kharitonov (Xapuronos, 1987). If a bird felt bad after
swallowing a drugged bait, I used two kinds of antidotes, Russian titles of which are
BEMEGRID and KORDIAMIN. An antidote (1 ml.) was injected in the breast
subcutaniously. Since birds were taken from colonies for several hours (up to a day), to
prevent a clutch depredation by Yellow-legged Gull (Larus cachinnans Pall.) I temporarily
shifted Great Black-headed Gull clutches with eggs of Yellow-legged Gulls. After several
days I returned Great Black-heads’ clutches back to their nests. Unfortunately, I did not
start these shiftings from the very beginning of field work, therefore, at the very early
period of my work more nests than later were destroyed due to disturbance.

In total, I caught 59 birds, and only one of them in 1989 died. The size of the
plastic wing-tags for the Great Black-heads was 7x3.5 cm. In 1989 37 birds were marked,
in 1990 21 ones (58 bird in total). Later on marked gulls were searched in the colonies.
Besides marking we performed observations on the Great Black-headed Gull colony
formation and behaviour from a hide posed 50-100 metres aside a colony. After each
season (except to 1992) colonies were mapped with a ruler and compass. For the
compatabily between maps among years, a wooded orientation poles were dug into the
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ground near each colony at Koyanly Islands. Therefore, it was possible to trace how a
colony changed its configuration from year to year. One colony which was the largest on
the study island was the only permanent one during four seasons. Smaller colonies existed
for one or two years.

All marked birds gave a total 0of 461 field sightings (up to 19 sightings per season).
If one excludes a year of marking, I recorded 35 birds (60.3% of total wing-tagged). The
total number of sightings in the successive years comprised 273 ones. In the length of
the four seasons 22 gulls were recorded during 2 successive seasons, 12 gulls during 3
seasons (one of them in three seasons along within 4 years), 1 gull was noticed in all four
seasons.

For the data treatment, in addition to the traditional statistical methods, I used a
method of the assessment of the spatial nest distribution type (random, clumped or uniform)
by nearest-neighbour distance (Clark and Evans, 1954). To define a colony square in this
method, as a boundary of colony I considered a theoretical line that could be drawn
around a colony at such distance from the edge nests that is equal to the distance to the
nearest neighbour of each particular edge nest (Kharitonov, 1998b). For mapping colonies
I used Maplnfo-4 programme and my own special software “Colonmap”. The latter
allows to map a colony from field data, analyse many colony features (bearing and distance
between any nests, distance from the 1st to 5th nearest neighbour, type of nest distribution,
etc.), and convert the computerised data into MaplInfo files.

Shifting of breeding sites and areas among years
CMeHa MecTa WIM paiioHa THE3JOBAaHHUS TOJ OT rojaa

We found no case where a bird nested exactly on the same nest site during two or
more successive years. At the same time, all the colony areas were filled with nests, and
in many cases other nests were present at the last-year nest site of a given pair. Therefore,
we can undertake that all the colony areas were suitable for nesting, and the reasons for
the nest site shift were other than ecological factors.

During 4 years of work I counted 24 cases of between-year nest site changings
within the limits of the same island with colonies, and 11 cases of presence of a marked
gull at the colony on Bolshoy Chongar Island (Chongar Bay, near 30 km from the main
study island). Out of 24 cases of intra-island movements 8 comprised resettlements from
one colony to another (up to 500 m), 16 cases covered movements within the largest
colony on the island. Distance of a movement within a colony ranged from 240 cm to
near 50 m. Since this colony was linear in all years and its length was different(Fig.1), to
compare inter-season resettlements I used relative quantity, i.e. relation of inter-nest
distance in different years to the maximal length of the colony in the year of resettlement.
For example, if a pair from 1989 to 1990 moved its location through 19.22 m, and
colony length in 1990 was 73.08 m, I considered that the marked bird moved through
0.263 fraction of the colony. This data transformation allowed me to analyse all seasons
in one data set (Table 1).

If Great Black-headed Gulls move from year to year randomly, i.e. any part of a
colony is equal in the nest choice by gulls, the distribution of number of movements
would not differ from the uniform one. If this distribution would be different from uniform
to greater numbers of short movement, one can conclude that gulls prefer to nest close to
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their previous nest site. Since the data set is not large I can combine number of movements
joining the neighbouring columns of the Table 1. In the first analysis I considered two
fractions: 0-0.5 and 0.5-1. Theoretical number of movements within each of these fractions
is 0.5 because the selected fractions represent a half of the colony. 11 gulls moved within
of 0.5 colony, 5 gulls moved through 0.5-1 part of a colony. This distribution does not
differ significantly from uniform (8 for each fraction): t=1.62, P<0.1. However, the result
is close to the significant one, and I can presume that only lack of data makes it not so
clear. To clarify the situation I can diminish the first fraction and presume that in this
case the nest site fidelity will be greater than along a half of a colony. But, when I grouped
data in another way: 0-0.25 and 0.25-1 part of a colony (4 and 12 were theoretical number
of movements), the analysis showed that, in spite of prediction, on the shorter distances
the result is even less significant (t=0.54, P<0.6). This means, that within a colony Great
Black-heads chose their nest sites randomly without preference of their last-year sites.

Table 1. Distribution of relative inter-season movements within the largest colony.

Tabnuya 1. Pacnpedenenue wucna omnocumensHulx nepeceienuii 8 camol 60abuol KOIOHUU.

Fraction of the
colony 0-0.1 0.1-0.2 0.2-0.3 0.3-0.4 0.4-0.5 0.5-0.6 0.6-0.7 0.7-0.8 0.8-0.9 0.9-1
Jloist OT IIMHBI
KOJIOHUHN
Number of
movements 2 2 3 3 1 1 3 1 0 0

UYncio nepeceneHuit

Movements from colony to colony between years confirm the random way of
nest site selection in this species. To check whether this bird prefers a larger or smaller
colony to nest, I used the same method as it was applied to the Black-headed Gull (Larus
ridibundus L.) described in Kharitonov (1993). If gulls chose a colony randomly, they
would have settled in respect to a number of gulls in a colony. In 1990 the study island
held a total of 238 nests: 207 (0.87 of the total) were in the largest colony, 31 (0.13) in
the smaller one. The number of gulls marked in 1989 in the biggest colony and nested in
1990 in the same colony were 14 of 16 total (0,875 ). 2 of those (0.125) gulls nested in
the small colony. These fractions are exactly the same as the theoretic ones (t=0.06
P>0.95). Out of birds marked in 1989 at the colony No 3, in 1990 3 birds nested at the
largest colony, 2 birds nested in the smaller one (t=1.79 P<0.14, NS). Therefore, both
birds from the large colony and from the small colony chose a colony randomly. These
results suggest that Great Black-headed Gulls hardly have any nest site phidelity within
a zone of several hundred meters.

At the same time, the data show that Great Black-heads are definitely site-tenacious
birds within a larger area. If one compares number of marked gulls which nested on
Koyanly and Chongar Islands, the strong preference of the last-year nesting area will be
observed. In 1991 the number of nests at Koyanly was 51, Bolshoy Chongar Island held
200 nests, the total was about 250 (see above). Theoretical fraction of birds that should
nest on Koyanly comprised 0.2. Really this fraction was 0.55 (t=3.9, P<0.001). Therefore,
Great Black headed Gulls prefer rather to nest in the familiar area, than to form a remote
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colony. This suggestion is confirmed by the fact that the colony on Chongar formed
slowly: in 1989 there were about 11 birds, but only 2 nests. The mechanism of this new
colony formation was the same as described for new colonies in many bird species
(Kharitonov and Siegel-Causey, 1988).

In the limit of the available data set no differences in the breeding-site fidelity
between males and females were found. I managed to define sex in 36 birds (on catching
or later by behaviour). The data set contains 13 movements between years in birds that
were defined as “males” and 24 movements of “females”. Nine of the former and 17 of
the latter did not change colony or island from year to year (practically no differences
between these fractions (9/13 and 17/24 ) were found (t=0.1, P>0.92).

Nest-site fidelity and hatching success
BepHocTh MecTy THE3I0BaHUS U YCHEX BBUIYIUIEHHUS NTEHIIOB

Since my work with Great Black-headed Gulls in a season lasted not later than 6
May, I could trace only hatching. In 1989 hatching commenced on 13 April, in 1990 on
12 April, in 1991 on 27 April. No data were available for 1992. Hatching was considered
as successful if at least one nestling per nest appeared. Depredated nests and nests
where chicks died at hatching were classified as failure.

In the first analysis I considered only birds that were seen breeding in successive
years. 20 of 36 such birds were successful in a previous year, 16 were not successful. 8 of
the former 20 changed colony or island. 11 birds of the latter 16 changed colony or the
island as well. The differences are close to be significant (t=1.71, P<0.095). Therefore,
I can assume that Great Black-heads tend to change colony or island more often after
hatching failure, than after success.

Since the non-significance in the result can be caused by lack of data, I decided to
enlarge my samples with the birds which “disappeared” (were not seen) in a colony in
the successive years. Operating like that, I keep in mind that after failure birds would
leave the area more often, than after success. Since the samples are small, I can consider
a bias due to birds that died as equal for successful and non-successful birds. After this
operation the number of birds which clutches successfully hatched became 38, failed 23
ones. Twenty five of the former changed colony location or disappeared. In the latter
ones this number comprised 16 bird of 23. The difference is definitely insignificant
(t=0.3, P<0.76). This points, that the trend to change nesting site after hatching failure is
very little. Finally, I can conclude, that hatching success has little influence on the nest-
site fidelity in the Great Black-headed Gull. In this it differs from many other bird species
(Lack, 1968).

Colony formation and structure
dopMupoBaHUE U CTPYKTYypa KOJIOHHH

In the Southern Ukraine Great Black-headed Gulls start nest initiation in
March (Siokhin et al. (Cuoxun u np., 1988). Since this study began from early April
when colonies were mostly formed, I traced colony formation through the hatching
sequence. This method is not valid for any particular nest, but if we consider nest
distribution we can assume that hatching process in a colony generally reflects nest
initiation sequence. Estimates of nest distribution in the entire colonies using nearest-
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neighbour distance method (Clark and Evans, 1954) show random and uniform distribution
of nests in the Great Black-headed Gull colonies (Table 2).

Table 2.  Distribution of nests in formed colonies and at different stages of colony
maturity.

Tabnuuya 2. Pacnpedenenue cne30 8 cqhopmupo8aHHbIX KOAOHUAX U HA PA3IUYHBIX CMAOUSX

@dopmuposanus KoIOHUU.

Stage Char'flcte.r @it .
Colony Cramus | S E e distribution | Significance
Kononust Tun JocToBepHOCTh
thopmupoBaHus
pacrpeeneHus
1 2 3 4 5 6 7 8

1989, largest hatch 13-19 12 1744 241.13 0.72 Nearly grouped  t=1.83,
colony April, (1% stage) Motk P<0.09
1989, camast Boutynnenue 13-19 TpynnoBoe
OonbIast anpens (1 craaus)
KOJIOHHS
1989, largest hatch 20-25 April 36 114.11 139.22 0.81 Grouped t=2.07,
colony (2" stage) I'pynnosoe P<0.05
1989, camas Boutynnenue 13-19
Oosplas anpens (1 craaus)
KOJIOHUA
1989, largest hatch after 25 49 12394 11933 1.04 Random t=0.5,
colony April (3d stage) CuryqaiiHoe P<0.6
1989, camas Ilepuon nocne
OoubIIas BBLUTYIIJICHUA
KOJIOHUSI 25 anpens (3 craaus)
1989, largest  Entire colony 111 94.05 79.28 1.19 Uniform t=3.75,
colony ITonmHOCTBIO PaBaomepHoOe P<0.001
1989, camas chopMUpPOBaHHS
OonpImas KOJIOHUS
KOJIOHHS
1989, Entire colony 37 12891 13998 0.92 Random t=0.92,
colony Ne2 ITonmHOCTBIO Crny4aiiHoe P<0.36
1989, c(hOpMHUPOBaHHS
KOJOHUs Ne2 KOJIOHUS
1989, Entire colony 33 114.44 114.87 1.00 Random t=0.04,
colony Ne3 ITonHoCTHIO CnyuaitHoe P>0.95
1989, chopMUpPOBaHHS
KosoHust Ne3 KOJIOHUS
1989, Entire colony 12 182.41 203.15 0.90 Random t=0.6,
colony Ne4 TIonHOCTBIO Cryuaiinoe P<0.5
1989, c(hOpMUPOBaAHHS
Kosouust Ned KOJIOHHSA
1990, largest hatch 12-20 April 12 277.68 331.66 0.84 Random t=1.08,
colony (1* stage) Cryuaitroe P<0.3
1990, camas BEUTymIeHHe 12-20
Oosnplas anpens (1 craaus)
KOJIOHUA
1990, largest hatch 21-27 April 52 160.61 159.33 1.01 Random t=0.11,
colony (2" stage) Cuyqaiinoe P>0.91
1990, camas BEUTymIeHHe 21-27
OonbIast anpens (2 craaus)

KOJIOHHUA
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Ipooonoiceneu mabauywr 1.

1 | 2 [ 3] 4 ] 5 T[] 7 | 8

1990, largest hatch after 27 66 144.63 14142 1.02 Random t=0.35,
colony April (3d stage) CayyaitHoe P<0.7
1990, camas Iepuon nocne
OosnbIas BbUTYILICHUS 27
KOJIOHUSI anperns (3 cragus)
1990, largest  Entire colony 207 97.19 79.85 1.21 Uniform t=5.98,
colony IToanocThIO PaBnomepHoe P<0.001
1990, camas chopmMupoBaHHAsT
0OJIbIIIas KOJIOHUSA
KOJIOHUA
1990, Entire colony 31 209.19 233.88 0.89 Random t=1.12,
colony Ne2 TloanocThIO CryuaitHoe P<0.3
1990, copMupOBaHHast
KostoHus Ne2 KOJIOHHS
1991, Entire colony 50 138.27 147.07 0.94 Random t=0.81,
the Only TTonHoCTHIO CryuaitHoe P<0.42
colony copMupOBaHHast
1991, KOJIOHHUS
CIMHCTBCHHAs
KOJIOHUA
1995, Koyanly Nest initiation 22 17841 198.14 0.90 Random t=0.89,
Islands Hauano raue3noBanus CryuaitHoe P<38
1995, o-Ba
Kosirbt
1995, Bolshoy Entire colony 45 162.74 166.45 0.98 Random t=0.28,
Chongar Island Homzoctsio Ciryqaitnoe P<0.78
1995, copMHUpOBaHHast
o.bonbmmoit KOJIOHMS
Yourapckuii
1995, Kitay  Entire colony 303 93.58 88.61 1.06 Nearly uniform  t=1.87,
Island TTonHOCTBHIO ITourn P<0.06
1995, o.Kurait chopmupoBaHHas paBHOMEpHOE

KOJIOHHS
1999, Kitay Entire colony 420 95.00 8698 1.09 Uniform t=3.61,
Island TTonHOCTBIO PaBHOMepHOE P<0.001
1999, 0.Kurait ~ copmupoBaHHas

KOJIOHHS
IIpumeyanus:

N — number of nests; Sr_rast — average nearest neighbour distance (r,, cm); Rand_rast —
nearest neighbour distance in random distribution (rg, cm); R - distribution index R=(rA)/(rg).
N - KoJI-BO THe3[; ; Sr_rast - CpelHee pacCTosHHE N0 Ommkaiimero cocena; Rand_rast - paccrosHue
10 ONMWK. cocena MpH CIydailHOM pacmpeneneHud; R - mokasatens pacmpeneneHus R=(rA)/(rg).

In small colonies as well as at the earlier stages of colony formation in the large
colony, nest distribution was mostly random with the trend to be grouped (i.e. R<I,
Table 2). At early stages grouped distribution can be significant. Colonies matured through
random or, sometimes, grouped addition of nests (see the 2 and 3 stages of colony
formation in the Table 2), and finally distribution becomes uniform (see large colonies in
the Table 2). This fact concords with, mostly, random choice of a nest site revealed in the
previous section of the article. At the same time, microcolonies (groups of neighbours
which are to greater or lesser extent separated from other such groups) can be noticed
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in(within) a colony (Fig.1), especially on the earlier stages. The same is observed in
the Black-headed Gulls (Kharitonov (Xapurtonos, 1981). Since the smaller colonies
have random distribution of nests and large colonies are mostly uniform, I think that only
large colonies in this species are formed completely (to the end). Smaller colonies really
represent those ones which stop to form at some early stage.

1989

Fig.1. Maps of the largest colony
(represented in different scale) on the study
1990 © island at Koyanly Islands in the three

: . | seasons. Dots are nests, stippled areas are
centres of colony, lines are movements
through years from one site (bare end of a
line) to another one (dotted end of a line).

Puc. 1. Kapmol camoii Kpynuot KOIOHUU
(npeocmasnennvle 8 pasHom macwmabe) Ha
1991 L. 00cn1e008anHoOM ocmpose U3 Ccucmemvl
- ocmposos Kosawnavl 3a mpu cesona. Toukamu
0003HaueHbl eHe30d, 3anumole 0OaaAcmu - MO
YeHmpol KONOHUU, NUHUAMU 0OO03HAUEHbl
nepemewjenus 2He30 BHYMpU KOJIOHUU 8 DA3HbLE
2000l

Direct observations on Great Black-headed Gull colony formation were carried
out in 1991, when hatching commenced as late as on 27 April. New settlers arrived at
colony in already formed pairs. We never observed groups of new settlers, only separate
pairs were detected. After exchanging some acoustic signals, these pairs landed in a
colony and established a territory. These pairs could have landed in any part of a colony.
Arrivals formed nesting territories as close as possible to a territory of an earlier nesting
pair and often literally “squeezed” onto the nesting birds. This kind of behaviour is
widespread in colonial bird species (Kharitonov and Siegel-Causey, 1988). Later on the
new pair could have changed the location of its territory.

In many colonial birds various parts within a colony have different attractiveness
to individuals (Patterson, 1965, Coulson, 1971 and many others). The most preferable
part of a colony may be referred to as the biological centre of the colony. Usually the
centre is a place of colony initiation. Here as a centre of a colony I considered an area
where nests hatched during about 1 week after hatch commencing (Fig.1). The central
area in this species turned out to be very changeable: in 1989 and 1990 the centre
occupied 0.28 and 0.45 of a total colony length respectively, in 1991 colony had 2
centres with some distance between them. Then I tested whether central area is more
preferable than other parts of the colony. Another than centre colony area I referred to as
a periphery. Resettlements were traced from 1989 to 1990 (12 records), from 1990 to
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1991 (4 records) and from 1989 to 1991 (1 record). Of the total of 17 resettlements
within the largest colony (Fig.1), 5 took place from centre to periphery, 6 from periphery
to centre, and 6 from periphery to periphery. The centre-periphery movements did not
differ from random (t=0.3, P<0.77), centre-periphery and periphery-periphery movements
were practically random (chi-squared=0.126<<6, df=2, P<0.8).

Two tests showed that the differences from random resettling here were not
significant. For this reason I concluded that the centre of a colony for Great Black-
headed Gulls is equal to its other parts. No preference either of the centre or other areas
was found. As any part of a Great Black-headed Gull colony is equal, I can suggest that
a colony of this species has no macrostructure. This surprising result differs greatly from
those obtained from many other species. E.g., in a Black-headed Gull colony the centripetal
stream of resettlements is 2 or more times greater than the centrifugal one, and almost
no movements occur from periphery to periphery (Kharitonov (Xapuronos, 1993).

During inter-colony and inter-island movements birds moved from/to any part of
the largest Koyanly colony. As described in the first section (“Shifting of ...”), within a
cluster of colonies Great Black-heads choose a colony by chance. Therefore they have
no preferable colonies within a cluster of colonies. This suggestion explains the fact that
Great Black-heads easily form temporal small colonies and even single nests. In our
study, besides small colonies, two-nest group in about 30 m away from the colony were
found at Kitay Island in 1995. In 1991 a single nest was built on the neighbouring island
in about 700 m from the main colony. These single pairs suffered very much from territorial
(not predatory) attacks of neighbouring pairs of Yellow-legged Gulls, as it was described
by Mierauskas and Buzun (1991).

Since the nest-site choice in the Great Black-headed Gulls within a colony or
nearby colonies is mostly random, and colonies of this species have no visible
macrostructure, I consider the colony structure of this species as more primitive one than
in many other colonial species, e.g. Black-headed Gulls (Kharitonov, 1985), Kittiwakes
(Rissa tridactyla L., Coulson, 1968), etc. As no preferable colony in a cluster of colonies
were found, cluster of colonies in this species do not form overcolonial system as it was
found in the Black-headed Gull (Kharitonov (Xapuronos, 1998a, Kharitonov,
1998b).

On group adherence in the Great Black-headed Gull

O TpynmoBoO# MPHA3aHHOCTH y YEPHOTOIOBBIX XOXOTYHOB

The above results showed that in most cases Great Black-headed Gulls choose
their nest site by chance. In this situation one cannot expect existence of any group
adherence in these birds. Our data can shed light on this phenomenon.

While marking gulls, I tried to catch birds from known neighbouring nest and
later trace the fate of each of these groups of neighbours. If a group adherence was
attributable to this species, I would have observed the same groups of birds nesting
together from year to year (McNicholl, 1975). During four seasons of the main study I
observed 17 cases where marked birds were neighbours (not compulsory nearest ones,
but nested in the close proximity). Mostly, there were pairs of nests, however larger
groups of neighbours were also observed: a group of 4 birds in 1989, a group of 6 and a
group of 3 nests in 1990. Groups and pairs of nests with marked birds were observed
both in dense and in loose parts of colonies.
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Tracing the fate of these birds showed that in 15 cases of 17 group adherence was
totally absent. In these cases each bird from such bounds moved from season to season
independently on the other ones of the bounds . The bounds came into existence in one
year and disintegrated in the next season.

However, 2 cases of 17 are worth dwelling upon. The first one: two birds were in
close proximity in 1989 (however, only one nest was exactly identified), then they were
neighbours in 1990, in 1991 they both were seen at Chongar (one with nest, the other
one without nest). Possibly, this case can be treated as a record of group adherence,
however, it also might be accidental. The second observation has even more chance to
be considered as accidental. Two birds were marked in the same compact group in 1989
(also nest of only one bird was detected), both were seen in the same colony in 1990 (one
bird only once), and were in the same group, separated by some other nest in 1991.

Therefore, most likely, the group adherence in Great Black-headed Gulls is absent.
If it, nevertheless, exists, it occurs in very little extent. The McNichols’ hypothesis is not
applicable for this species, and my earlier suggestions on the obligate colonial species
(Kharitonov (Xapuronos, 1983), Siegel-Causey and Kharitonov, 1990) are very
likely to be not valid for this species as well.

Conclusions
3aKkaroYeHne

Within an area of several hundred metres Great Black-headed Gulls choose their
nest site mostly by chance. No nest-site fidelity within an area of an island or a group of
nearest islands was detected. However, this fidelity exists at longer distances (several
tens km.). Hatching success has very little influence on the site-fidelity in these birds. As
a consequence of the random choice of the nest site within a colony, colonies of this
species contain no preferable parts, i.c., these colonies have no macrostructure. The
same is right for groups of colonies: no preferable colony in a cluster of colonies was
detected. It means that a cluster of colonies in this species does not form overcolonial
system. Colony structure of this species can be considered as more primitive than in
many other colonial species. I cannot say that group adherence is totally absent in the
Great Black-headed Gull (some observations allow to assume that such relations could
exist), but group adherence is definitely not a characteristic feature of this species.
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