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Mopdonornyeckne Bapuauum u MonoBoin AMMOpPEGMU3M B3POCAbIX 4Yaek-
X0X0TYHWI Larus cachinnans cachinnans. Holi6ayep I'. (Nicolaus Copernicus
University, Torun, Poland); Kowenes A.N., Kowenes B.A. (MennTononbckuii
rocyaapcTBeHHbI nefarornyeckuii yHuBepcuTeT, YKpanHa); 3aranbcka M.
(University of Agricultural, Poznan, Poland).

WccnegosaHusa nposogunnck B 2000-2001 rr. Ha tore 3anopo>KcKoii o6nacTu, na
0-Bax MonoyHoro numaHa A30BCKOro mopsi. CeTeBbIMU N0BYWIKAMMU Tuna
«UMNMHAP» 6bIN0 0T NI0BNEHO, NPUXKN3HEHHO 06CNe0BAHO M OKO/bLOBAHO 80 3K3.
B3POCNbIX Yaek, OKONbLOBAHO cBbie 3500 mofgpocwmnx NTeHyos. M3mepeHus
nposoguance no 28 napameTpam (14 meTpuyeckux n 14 useToBbIX). Bpanuck
npobbl KPOBM M3 HOXKHON BeHbl ANS NOCNeAyloLero reHeTUYeCKOro aHamsa,
nposefieHa LBeTHas (POTOCbeMKa BHELHEero suaa 4Yaek (okpacka rnas, Hor,
MaHTuu u ap.).

BbiiCHEHbI AOCTOBEPHbIE pa3nuNag Me>XK Ay camuamMu U caMKamu Mo BCEM
MeTpUYECKUM nokKasaTendam (camubl KpynHee u TsA3/cenee), pasmax
WHAMBMAYANbHOW M3MEHYMBOCTM U YyacTOTa BCTPEYAEMOCTMW OT[eNbHbIX
npusHakoBy L. c. cahinnans, ee oTanunsa oT L. c. michahellis u L. argentatus. B
“3yyaemoii KONOHUW [ONS NTUL, OTHeCeHHbIX K noasuay L. c. michahellis
cocTasuna 5%. OcTanbHble NTULbI NO BCEM NOKasaTenaMm OTHOCATCA K
HOMMHanbHOMY nofsuay L. c. cachinnans.

Introduction
BBeneHue

The project is supported by KBN 6 P04C 04719. The taxonomic status of the gulls
from cachinnans group is not clear and still discussed (Johnson 1985; Filchagov, 1992; Wink
etal., 1994; Helbig, 1994; Heidrich etal., 1996; de Knijfet al., 2001) Many authors described
field characters of these forms (Klein 1994, Gruber 1995,Garner et al. 1997, Jonsson 1998).
Still heated discussions under cachinnans could be caused among other things by poorly
known populational variability within different populations ofthe Yellow-legged Gull. There
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are only two papers describingjust some aspects of the morphometric problems (Mierauskas
et al., 1991; Liebers & Dierschke, 1997). In this article we show morphological variability
within the Azov breeding population and features to recognize sexes.

Material and methods
MaTepuan n metoamka

Gulls were trapped in the breeding colony at Molochny Liman in 2000-2001, a salt reservoir
near the north Azov seashore (20 km southeast from the Melitopol city). Natural formations around
the Liman are the salina and steppe. Total number of Yellow-legged Gulls on the Liman varies
between 5000 to 6000 of breeding pairs (Koshelev, 2000; Chernichko et al., 2000). All gulls were
trapped on the nests on the Podkova Island, located near the Girsovka village, where 2,000 pairs
nested then. Most of the area is open and flat and only partially vegetated by reeds Phragmites
australis. Birds nests are usually located on the ground, in low, dense vegetation (Salicornia sp.)
or at the edge of reeds. Some nests were found in old Cormorant's nests (to 0.5 m above ground)
orjust on the open ground with no vegetation.

Some dead gulls found in the breeding colony and specimens collected in the INFS -
Italian Wildlife Institute (Bologna, Italy) from Sivash Lake and the Danube Delta were measured.
The total of measured cachinnans is 80 birds (50 birds were trapped on Molochny liman, 20 birds
on the Sivash and 10 birds were caught on the Danube).

Measurements description
OonucaHne M3MepeHuii

For trapped birds a total of 28 parameters (14 metrical and 14 colour features) were taken,
based on our adapted version of the instruction by P. Chylarecki, W. Meissner and A. Sikora .
Among standard measurements were: total head length (HE), bill length (BI), tarsus length (TR),
wing length (W1). Additional measurements were: bill height at gonydeal angle (HBIG), minimum
bill height between gonydeal angle and skull (HBIN), middle toe length (MT), and “hand” - the
distance between tip of 1st and 10th primary (DL) on maximum spread wing, not measured in
moulting birds. Colours were determined for the following parts of the gull: iris (IR), scale 1to 4,
where (1) was pure pale with no dark pigmentation, (2) - a few and tiny dark spots, (3) - many,
tiny or big dark spots (at the distance usually seems to be dark iris) and (4) - lots of dark pigmen-
tation, covering all or almost all of the iris surface - at distance looked as a totally dark eye; eye-
ring (ER) colour was determined in the following scale: (1) - yellow or yellowish, (2) - pale
orange, (3) - dark orange and (4) - reddish/red. Leg colour was determined separately for tarsus,
toes and a swimming web with the same scale: (1) - “cadaverous” (pale grey, greyish, green-
grey), (2) - pinkish to flesh pink, with no yellow tone admixed, (3) - pinkish with slight yellowish
tinge, (4) - yellowish or pale yellow and (5) - deep yellow. It has to be stressed, that all the colours
were determined just after the bird was trapped (colours may change a bit after few minutes
because of bird’s stress!). Mantle colour (M) was determined on alive, captured gulls or later, on
the feathers taken from the mantle with the use of Kodak Gray Scale (Small) CAT 152 7654 1995
where 0 is white and 20 is black. The colour oftongue on P 10 (Z) was determined in three categories:
(1) white/whitish, (2) grey, but lighter than mantle and (3) grey, as dark as a mantle.
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To characterize black and white pattern on the outer primaries, following measurements
were taken: maximal length of the white on P 10 tip (W 10); length of the white on P9, measured as
the distance between the beginning of the white spot and the tip of the feather (W9); minimal
length of the black bar on P10 (BIO), length of the black on P9, measured from the distal end of
grey/white tongue to the end of black bar (B9), in the same way length of black bar on P7-8 was
measured (B7, B8). All the measurements were taken along the shaft. For two outermost prima-
ries (P9-10) the types of black/white pattern was noted in scales from 1to 5. On P 10 the following
types were recognized (T10): (1) - “thayeri-pattern” - a grey or white tongue connected with the
white primary tip, regardless of presence or absence of the black bar (2) all white tip of the
primary, no black markings, (3) - traces of black near the tip, (4) - an incomplete subterminal
black bar and (5) - a complete subterminal black bar. For P9 the types were (T9): (1) - “thayeri
pattern”, grey/white tongue connected with the white tip, regardless of presence or absence of a
subterminal black bar, (2) - a huge white spot, reaching both feather’s edges, (3) - white spot does
not reach the feather edge, but do reach the second one, (4) - a small white spot on one web only,
not reaching any edges of the feather and (5) - no white spot. Also the number of black-tipped
primaries was noted (NB), and the type of black pattern on the innermost primary with dark (TI)
in three categories: (1) - only dark spots, (2) - an incomplete black bar and (3) - a complete black
bar.

Blood samples were obtained from the most of the captured birds. Blood was conserved
with EDTA buffor. Sex of gulls was determined with use of molecular methods (Polymerase
Chain Reaction, Griffiths et al., 1998; Backer, 2000; Kahn et al., 1998).

Results

PesynbTaThl

Standard measurements. In wing length obvious sexual dimorphism is shown, with only
a small overlap. It means that length of wing for males was a bit higher than that of for females
(Table 1). The total head length is distinctly higher for males (mean 137.1 mm) than for females
(mean 122.9 mm). Combination of wing length and total head length is very good character distin-
guishing sexes (Table 1, Fig. 1). Bill is longer and higher (at gonydeal angle) in males. Both sexes
have the same bill proportions, so the bill ratio is the same. A longer bill with less prominent
gonydeal angle in cachinnans results in general bill §izz’ - it seem to be thinner and more elon-
gated, what is useful in field identification. Note however, that some cachinnans males can look
very heavy-billed, in both hand- and field-appearance and some females surprisingly delicate- and
thin-billed. Both tarsus and middle toe are longer in males (Table 1), although covering of param-
eters between the sexes was found.

Iris & Eye-ring. Strong variability was noted in the eye-colouration within examined
gulls. No birds with a pure pale iris (scale 1), without any dark spots were trapped. 26 out of 58
gulls, have a pale iris with a few dark spots admixed (scale 2). Next 11 birds showed a lot of dark
pigmentation, covering most of the iris (scale 4), what looked as a completely dark eye from
distance. At the end of the scale (4) - completely dark iris - were 21 gulls. Background variability
of the iris was also recorded , from very pale yellowish to khaki with greenish shade. Within birds
no yellow eye-ring was found. Most of gulls (n=56) have eye-ring pale- (24) or dark-orange (30)
and only two individuals have it reddish. Correlation between colours of iris and eye-ring was
weak (Pearson r - 0.31).
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total head length (mm)
00LLBAA A/IMHA roMoBbI (MM)

Fig.l. A combination of two metric parameters (head length and wing length) is well enough
to determine the sex of Yelow-legged Gulls.

Puc.l. Kom6uHaums AByX MeTpHUYecKux napamMmeTPOB (f/MHA rONoBbl U ANWHA Kpbla), NCcnob3yemas
[191 ONpefieneHns nona Yalky XOXoTYHbM.

Table.

Tabmmua.

Character
Mokasarens

wi

DL

HE

Bl

HBIG
HBIN
Bill ratio
TR

MT

IR colour

Variability o fmorphological characters within adult Yelow-legged Gulls Larus
cachinnans cachinnans. For each character mean * standard deviation are given,
in parentheses sample size is shown. Significance levels o f differences between
sexes are solved with the use o f Multi-Factor ANO VA-lest, NS - not significant
(P>0,05).

M3MeHunBOCTb MOPHONOrMYECKNX Xapak TepuCT MK B3POC/bIX 0COGEN Yalikn-X0X0TYHbM.
[nsa Ka>KAoro nokasaTens AaHo CpefHee 3HauyeHWe + CTaHAapTHOe OTKIOHeHWe, B
CKobKax yka3aH 06bem BbIGOpKW. [ onpefeneHns YpoBHA pasnnyuini MeXkgy nonamu
ncnonb3osancs MynbinudakTopHbli ANOVA-TecT, NS - pasnuuve He
nocTosepHo (P>0,05).

Character value, Significance level, P
males CreneHb 0CTOBEPHOCTU Character value, females
3HaueHve nokasarens, pasnuumii Mexay 3HaueHwe NoKasaTens, camku
camuipl camLamu 1 camkamut
2 3 4
454.8+7.2 (20) NS 429.3+7.8 (31)
239.0(1) - 220.9+4.9 (13)
137.1+2.4 (22) <0.000000 122.9+2.9 (33)
63.2+2.4 (25) <0.000000 55.0+2.9 (34)
19.9+0.8 (25) <0.000000 17.410.6 (34)
18.7+0.1 (25) <0.000000 16.1+0.5 (34)
3.17+0.1 (25) NS 3.17+0.1(34)
73.61£2.0 (22) <0.000000 67.2+2.5 (31)
69.9+ 1.6 (21) NS 64.0£2.2 (26)

3.0£0.9 (24) NS 2.8+0.9 (33)
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Continuation of the table

1 2 3 4
ER colour 2.5+0.6 (23) NS 2.7+0.5 (33)
Legs colour 1.8+1.3 (24) NS 1.9+1.4 (31)
M 6.4+0.5 (14) NS 6.2+0.7 (22)
NB 6.4+0.5 (24) 0.05 6.1+0.4 (34)
T1 1.9+1.0 (24) NS 2.4+0.8 (34)
T10 2.8+1.1 (24) NS 2.6x1.1 (34)
T9 2.0£0.0 (24) NS 2.1+0.3 (34)
BIO 31.3+12.2 (24) NS 20.5+12.9 (33)
B9 79.5+8.8 (23) 0.005 67.7+14.7 (34)
B8 60.4+7.9 (24) 0.007 54.5+5.8 (34)
B7 36.9+4.5 (24) 0.03 34.3+3.2 (34)
W10 66.3+4.1 (23) 0.02 63.4+4.2 (34)
W9 52.6+4.2 (22) NS 50.2+4.3 (33)
z 11+0.3 (24) NS 11+0.4 (34)

Note: explanation of abbreviations is given above in the text.
Mpumeyanus:

WI - gnuHa kpbina; DL-anvHa mexay KoH4YMkoMm 1-ro u 10-ro nepBOCTEMNEHHbIX Max0BbIX NMPU MakCUManbHOM
pasmaxe Kpbina; HE-o6was gnvHa ronossl; Bl - gnvHa knwoea; HBIG - BbicoTa KNt0Ba B palioHe rOHWANANLHOTO
yrna; HBIN-MUHMManbHas BbICOTa KNlOBa MeXAY FOHWAMANbHBLIM YrnoMm u YenwocTblo; Bill ratio - nponopyunu
knoBa; TR-gAnHa ueskn; MT-gavHa cpegHero nanbua; IR colour- uBet 3payka; ER colour- 1BeT 0KOMOrAa3HOro
Konbua; Legs colour-useT Hor; M- onepeHune; NB-4nCno nepBOCTENEHHbLIX MaxX0oBblX C YePHbIMU KOHYMKamu; T1 -
TUN OKPacKW YepHOro yuyacTka Ha BHYTPEHHWX MepBOCTEMEeHHbIX MaxoBbix; T10 - Tun okpacku P10 (gecatoro
NnepBOCTENEHHOro MaxoBoro nepa); T9 - Tun okpacku P9: B10 - MUHMManbHas AAnHa YepHOro yyacTka Ha P10;
B7, B8, B9 - fnnHa yepHoro yyacTka Ha P7, P8, P9, nsmepeHHas OT [UCTalbHOrO KOHLa Ceporo/6enoro f3bika Ao
KOHLa YyepHoro yyactka; W10 - makcumanbHas fgnumHa 6enoro yyactkaHa KoHuuke P10; W9 - gnuna 6Genoro
ydacTka Ha P9, usmepeHHas 0T Hayana 6enoro nAaTHa [0 KOH4YMKa nepa; Pl, P2, P3, P... - HOMep NepBOCTENEHHbIX
MaxoBbIX Mepbes.

Bill colour. The bill colour was usually pale yellow. It is worth to notice, that only females
(5 of 32) have an amount of reddish tinge on upper mandible, in all males the reddish spot was
restricted to the lower one. Out of 55 otherwise fully adults, 24 had various dark signs on the bill,
which varied from a single dark grey spot to a complete black bill band. Recorded in the same
proportion in both sexes, it was present also in 11- and 12-years old birds.

Legs. Legs colour varied strongly. 68% of trapped gulls (n=56) had legs with “cadaverous”
colour The second big group consists of birds with some yellow on the legs (32%), the most
numerous were pale yellow- or yellowish-legged birds. No birds with intensive, deep yellow legs
were trapped. There are no difference in colour between tarsus, toes and a swimming web in
general. The only bird (a male) with very intensively coloured tarsus and toes (pale yellow, 4 on
the scale), had the swimming web flesh yellow (5 on the scale, the same as in michahellis). Two
birds (female and male) had also more intensive colour on the swimming web (pinkish) than on
the rest of leg (cadaverous).

To check how the colour depends on the light, we took a sample of birds seen from the
distance. In the group of 104 adults, 58 had “cadaverous” legs and 46 had more or less yellowish
tinge, sometimes very deep yellow. It is need to notice, that in strong sunlight “cadaverous”, wet
legs (with a slight yellowish tone) seen from a distance can look quite yellow.
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Mantle colour. The grey mantle colour varies strongly within cachinnans gulls. The lightest
individuals were about 5.0 on the Kodak scale, while the darkest were at about 7.0 (medium
neutral grey), with the mean for all examined birds (n=56) placed at 6.22, without differences
between males and females (Table).

VVing-tip pattern. Black-and-white primary patterns are known to be diagnostic in
identification of these gulls (Cramp & Simmons, 1983, Mierauskas et al., 1991, Garner, Quinn,
1997; Jonsson, 1998).

Number of black-tipped primaries. Varies from 5 to 7, and most frequent are birds with
six or seven primaries with black. Commonest pattern is a complete or near-complete bar on P5,
but on P4 only single dark spots in 24% of individuals (outer web) were noted. Exceptionally one
female had only 5 black-tipped primaries. Females evidently tend to have more white on the
primaries, what results also in having more restricted black parts of the feathers in all examined
features (P9 & P 10 patterns, black and white dimensions, number of primaries with black). Differ-
ences between sexes are marked and statistically significant (Table 1): 82% of females and 63%
of males had 6 black-tipped primaries, against only 15% of females and 37% of males with 7
black-tipped primaries.

Outermost primary (P10). On P10 the connection of grey tongue and white primary tip
and the extension of subterminal black bar developing were noted (see Material and methods).
The one extreme is the lightest variant - a “thayerr-pattern (very pale, usually white tongue
connected with white primary tip, regardless of developing extension of subterminal black bar),
the darkest one - fully developed subterminal bar, crossing the feather transversally (with the
black bar separating the pale tongue from the white primary tip).

Variability was found within population (figure 2). Most numerous, together giving over
70% were types 2 and 3 (all-white P10 tip or white with traces of black). “772ayen”-pattern was
present in about 8% of birds, all of them were females. P10 patterns of females differed from that
of males, having more white in general (highly significant, x2test, p<0.001). The black bar (BIO),
separating the end of the inner web tongue from the white primary tip was narrow.

type 5 type 5

. type 1
mopai s mopga 5 mopdi 1
Mmopda 1%
type 3 type 2
vopdi 3 mopoi 2 )
58%
25% 0 mopda 2
type 3 35%
mopda 3
38%

Fig. 2. Percentage of particular P1O patterns in Yelow-legged Gull males (left) and females
(right).

Puc.2. TpoueHTHOe cooTHoLEeHNe pasHbix Mopd P10y camuyoB (cnesa) v camok (crnpasa)
Yaiikn-xoxoTYHbM.
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Very pale with a white or whitish inner web tongue strongly contrasting with black, and
only in 4 of 55 individuals the border between white and black was a bit diffused. All of them
were males, with significantly more black on P10 (41.2 mm) than the mean for males (31 mm).
The white tongue of cachinnans is the deepest among all European gulls, ending 58-115 mm
from the primary tip, and often has a specific shape. The white primary tip (W 10) is long, with
amean of 65 mm (Table).

Second outermost primary (P9). The P9 pattern was very stable (the reverse of P 10
patterns). A huge white mirror, reaching both feather’s edges was present in all males and in
the most females (figure 3). Only 5 females showed it reduced reaching one of primary edges,
but it still was present on both webs. One bird, a female, had “thayeri”-pattern. The black bar
is strongly broader than on the outermost primary (Table). The white was shorter than on P10.
The inner web tongue was still very pale, although it can be darker grey than on P10; the
typical shape and sharp delineation from black was present in almost all cases.

Fig. 3. Percentage ofparticular P9patterns in Yelow-legged Gull males (left) andfemales

(right).
Puc.3. TpoueHT/toe COOTHOLWeHMe 0T AenbHbiXx Mopd P9y camuos (cnesa) u camok (cnpasa)
4alKnN-Xx0X0TYHbMU.

Discussion
O6eyxaeHune

Identification of large gulls require a combination of multiple field marks (Klein & Gruber,
1997; Jonsson, 1998). Variability within the Azov population seems to be more pointed for fe-
males. There are also some features, mainly in basic measurements (Cramp & Simmons, 1983),
giving a possibility to distinguish sexes. It is evident from the measurements, that the males are
larger then the females (Harris & Hope Jones, 1962).

The difference between minimal and maximal (at gonydeal angle) bill height is obviously
small within cachinnans gulls (0.4-2.1, mean 1.3 mm), smaller than in the two other European
populations (michahellis and argentatus, t-test, p=0.001; Zagalska & Neubauer, in prep). Pres-
ence of dark spots on the bill were in the same proportion as presented by Liebers & Dierschke
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(1997). It seems to be specific at least for part of the population. There isno evidence to determine
age of the birds by of the presence a dark sings on the bill.

The iris colour in cachinnans group is variable, but often more or less dark coloured (Garner,
Quinn, 1997; Klein & Gruber, 1997), and it is a good feature to distinguish cachinnans from
other European populations, among which dark-eyed gulls are extremely rare. No pale irises without
any dark spots were noted in the examined birds. Gulls observed from the distance seem to be
“pale-eyed” but in hand iris in most cases has dark spots with different intensity. Liebers & Dierschke
(1997) suggest that over 60% of the birds have pale iris. It is very possible that to this group birds
with iris signed in our classification as a type 2 and probably sometimes type 3 were pooled.
Classification suggested by these authors are based on the impression which could depend on
light intensity and can not be treated as a fact. Furthermore, a very weak correlation was found
between colour of iris and eye-ring, in opposite to Liebers & Dierschke (1997).

We agree that from the distance legs in many birds are deep yellow (Liebers & Dierschke,
1997) especially under specific light condition (e.g. sun set). In-hand no birds had deep yellow
legs (such as michahellis), but admixed yellow or yellowish tones.

Females evidently tend to have more white on the primaries, resulting also in having more
restricted black parts of the feathers in all examined features (P9 & P10 patterns, black and white
dimensions, number of primaries with black). According to Mierauskas et al. (1991) the number
of the black-tipped primaries was 6 or 7, but in our analysis we found differences between sexes to
be significant (Table). While comparing our data referring types of black on P10 and P9 and data
by Mierauskas et al. (1991) we found some new aspects. Interesting is that “thayeri” type ap-
peared on the P10 (not recorded by Mierauskas et al. 1991) and/or on the P9, but only in females.
Additionally on the P9 in males only type 2 was noticed. It seems to be very stable feature al-
though there no statistically significant difference (Table) between sexes.

In summary, the morphometric variation of cachinnans could be very wide, but knowing
the biometrical range of variability it is possible to distinguish sexes on alive birds. Within the
defined, there exist variation typical and unique characters for cachinnans (Jonsson, 1998).

References
Nutepatypa

Kowenes A./. MUrpaunoHHble nepeMeLLeHNs CCBEP0-a30BCKOM Yalikn-xoxoTyHbu (Larus cachinnans)
/I MITuubl A30BO-YepHOMOPCKOTO permoHa Ha py6exe ToicayeneTuii. - Mat. koHg. 10-14 desp.
- Opecca: AcTpollpuHT, 2000. - C.25-26.

Chemichko I.I., Siokhin V.D., Koshelev A.l., Diadicheva E.J1., Kirikova T.J1. Molochnyi liman //
Numbers and distribution of Breeding waterbirds in the Wetlands of Azov-Black Sea Region of
Ukraine. - Kiev, 2000. - PP. 339-372. (In Russian)

Cramp S. & Simmons K.E.L. (eds). The Birds of the Western Palearctic. - Vol. 3. - NewYork: Oxford
University Press, 1983. - 620 p.

Filchagov A.V. State of knowledge of characteristic features in argentatus-cachinnans-fuscus complex
from the Eastern Europe and Northern Asia // The Herring Gull and Related Forms: distribution,
systematics, ecology / Zubakin V.A., Panov E.N.- Stavropol, 1992. - PP.3-8.

Gamer M., Quinn D. Identification of Yellow-legged Gulls in Britain. - Brit. Birds. -Ne90. -1997. -
PP.369-383.

Griffiths R., Double M.C., Orr K, Dawson R.J.G. A DNA test to sex most birds // Molecular Ecology.
Ne7. - 1998. - PP. 1071- 1075.

Backer A.J. (eds.) Molecular methods in ecology. - London, Blackwell Science: 2000. - 420p.



bpaHTa: c60pHUK TpynoB A30BO-UepHOMOPCKON OPHWTO0TMYECKO CTaHLmum n
Bbin. 4. 2001. - Mopdonorus.

Gruber D. Die Kennzeichen und das Vorkommen der Weikopfmcpwe Larus cachinnans in Europa// Limicola
- Ne9. - 1995. - SS.121-165.

Harris M.P. & Hope Jones P. Sexual differences in measurements of Herring and Lesser Black-backed Gulls
/I Br. Birds. - Ne62. - 1962. - PP. 129-133.

Heidrich P., Ristow D. & Wink M. Differenzierung von Gelb- und Schwarzschnabelsturmtauchern
(Calonectris ciiomedea, Puffinuspuffinus, P.yelkouan) und Gromtpwen des Silbenrupwcnkomplexes
{Larus argentatus, L.fuscus, L. cachinnans) Il J. Om. - Ne137. - 1996. - PP.281-294.

Helbig A. Genctische Differenzierung von Mtpwen und Sturmtauchem: Ein Kommentar // J. Om. Ne135.-
1994. - PP.609-615.

Johnson C. Biochemical genetic variation in populations of Larus argentatus and Larus fuscus in northwestern
Europe // Biological Journal of the Linnean Society. - Ne24. - 1985. - PP.349-363.

Jonsson L. Yellow-legged gulls and yellow-legged Herring Gulls in the Baltic // Alula. - Ne3. - 1998. -
PP.74-90.

Kahn N.W., John J.S., Quinn T.W. Chromosome-specific Intron Size Differences in the Avian CHD Gene
Provide an Efficient Method for Sex Identification in Birds // The Auk. - Ne155. - 1998. - PP. 1074-
1078.

Klein R. Silberm<pwen Larus argentatus und Weilkopfmtpwen Larus cachinnans auf Moldeponien
in  Mecklenburg - erste Ergebnisse einer Ringfundanalyse// Vogelwelt. - Ne115.- 1994. -
PP.267-286.

Klein R. & Gruber D. Die Bestimmung und taxonomische Stellung der in Mitteleuropa auftretenden
WeiRkopfm<pwen Larus cachinnans Il Limicola. - Nell. - 1997. - SS.49-75.

de KnijfP., Denkers F., van Swelm N.D. & Kuiper M. Genetic Affinities Within the Herring Gull Larus
argentatus Assemblage Revealed by AFLP Genotyping // J. Mol. Evol. - Ne52. - 2001. - PP.85-93.

Liebers D. & Dierschke V. Variability of field characters in adult Pontic Yellow-legged Gulls // Dutch
Birding. - Nel9. - 1997. - PP.277-280.

Mierauskas P., Greimas E. & Buzun V. A comparison of morphometries, wing-tip pattern and vocalisations
between Yellow-legged Herring Gulls (Larus argentatus) from eastern Baltic and Larus cachinnans/
/ Acta Om. Lituanica. - Ne4. - 1991. - PP.3-26.

Wink M., Kahl U. & Heidrich P. Lassen sich Silber-, Weikopf- und Heringsmgnve (Lams argentatus,
L. cachinnans, L.fuscus) molekulargenetisch unterscheiden? //J. Om. - Ne135. - 1994. - SS.73-80.



