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In this paper we tried to analyze relationships, which connect habitat distribution of waders
with food capacity of these habitats and with the area available for breeding. The research
was taken in two summer field seasons of 2001-2002 in a coastal Arctic tundra of the
North-Western Taimyr (Medusa Bay, Willem Barents Biostation).

[0 HacToflero BpPeMeHW MHOIMe acnekTbl 3aBUCUMMOCTWM MPOCTPAHCTBEHHOrO
pacnpefeneHus Ky/lWKOB B TyHApax OT 00WnIus Kopma, pasmepa Tepputopuu,
MPUroAHON ANA THe340BaHWA, OCTAlOTCA HEBLISCHEHHbIMW, a WUMelowWwmnecs CBefeHus
yacto npotusopeymsBbl (YepHos, 1967; JlaHuos, YepHos, 1987; [laBpunos, 1988;
Kokopes, 1989).
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Mo MHeHWO pAga aBTOPOB, W3yvallLlWMX TMPOCTPAHCTBEHHYIO CTPYKTYpY
nonynauuii KyAMKOB Ha MeCTaX FHe3foBaHWs, pasMepbl WHAWBWUAYaNbHbIX Y4aCTKOB
onpesensatTca Hanmumem [OCTYynHOro kopma (KuwmHckuii, 1974; ®anHT, TOMKOBMY,
1978; KoHpgpatbeB, 1982), maccoili Tena rHesgsauweiica ntuubl (FaBpunos, 1988),
3anacamm kopma fAna nteHuos (Holmes, Pitelka, 1968; Xne6oconos, 1986) wunu
XapaKTepoM BeCHbl W CpoKaMu CcHeroTasHua (Pa6uuyes, 1993; Csupugosa, 2000).
HekoTopble aBTOpbl CUMTAKT, YTO BbIGOP KynMKamu THE3L0BbIX Tepputopuii
06yCnoB/eH 3allMTHbIMW CBOCTBamMu Tepputopuii (MaHoB,1983; MenbHukoB, 1988),
[OCTYMHOCTbIO MULWM U HannymMem cBOBOAHLIX OT cHera y4yacTkos (Summers, Underhill,
1996), a Takxe naowafblo MecToobuTaHuin Ha BeceHHeM nponeTe (FaBpunos, 1996).

B npegnaraemoin pab6oTe Mbl MONbITANAUCH MNPOAHaNM3MpPoBaTb BO3MOXHbIe
3aBUCUMOCTM MeXAY XapakTepoM pacnpejeneHns Yy4acTKOB 06MTaHUA KYAUMKOB W
KOPMOBbLIMW YCNOBUAMM WX MeCTOOOMTaHWiA, a TakXe nAOWAaAbl0, NPUTOAHON ANA

rHe30BaHus.
o TepMUHOMOrUN. BKUOTON - OTHOCWUTENBHO OAHOPOAHOE N0 abUOTUYECKUM
(hakTOpam cpefbl NpocTpaHCTBO. MecToo6uTaHWe - 6GMOTOM MAW  ero uacTb C

COOTBETCTBYIOWMUM OMOLEHO30M. 3a 6MOTON-MeCTOO6MTAHWE Mbl MPUHUMAEM B Hallel
paboTe BbleneHHble TPYNNbl PacTUTENbHbIX accouunaLmni.

Mopg "yuyacTkom o06uTaHma" ocobu (rpynnbl) Mbl MNOHMMAEM D>KUIHEHHOE
NPOCTPaHCTBO WHAMBMAA WX  TPYNMNUPOBKWU, MNOApa3feNseMoe Ha LUeHTpanbHYlo,
aKTUBHO OXPaHAEMYIO 30HY W nepudepuyeckyto 06n1acTb, KoTopas YTUAU3UpyeTca W
0XpaHdeTCcs B MeHbllel CTeneHW WAKM Xe He oxpaHsetcs Boobwe (MaHos, 1983).
MpegcTaBneHne 0 TOM, 4TO 3alWuujaemas TEPPUTOPUA B K/acCUMYECKOM BapuaHTe
SBNAETCA MeCTOM PacnonoXeHWs rHe3da, LOCTATOYHO TPajULMOHHO. VIMEHHO 3TuM, B
nepsByl0 ouyepefb, ONpefenseTcs MNPOUCXOXAEHME TakKMX TEPMWUHOB, Kak "rHe3foBas
Tepputopua™ unn "rHe3goBoi yyacTtok", 4To MO CyTM OfHO U To Xe (Ps6uues, 1993).
MoaToMmy, aHanu3npys pacnpegeneHune rHesf, mMbl C U3BECTHbIMU LONYLEHNAMU Aenaem
BbIBOA O pacnpegeneHMyn  THE3[0BbIX y4yacTKoB (XapuToHoB, 1982), T.e. B Halem
cfyyae, y4yacTKoB 06UTaHuUS.

Moa "noceneHMAMU" Mbl MOHUMAEM TPYMMbl U3 THE3AAWMNXCA HO COCEACTBY NTUL,
OTAENEHHbIX OT APYrMX NTUL CBOEro Bmaa 6onbwumu pacctosHuamm (Pabuues, 1993).

XapakTepucTuKa paiioHa uccrnegoBaHus
Characteristics of the investigated area

The investigation was carried out at Willem Barents Biostation of the
Bol'shoy Arcticheskiy Reserve (73°21'N, 80°32E) (seefig.1). The area is sit-
uated at the coast of Yeniseiskiy Bay of the Kara Sea, near 750 km to the
north of the Polar Circle, in the south zone of Arctic tundra. A typical fea-
ture of the landscape is a hilly-ridged plain, broken by valleys of rivers and
creeks.

WccneposaHua npoBOAMAW B TeyeHWe [BYX JIETHWX MNosieBblX ce3oHoB 2001-
2002 rr. B OKpPecTHOCTAX cTauuoHapa um.Bunnema bapeHua 3anoBegHWKa "Bonbluoi
ApkTnyecknii" (73°2LU, 80°32E) (puc. 1)



PailoH nccnefoBaHUl HaxoauTcs Ha mobepexbe EHucelickoro 3anmea Kapckoro
Mops npuMmepHo Ha 750 km cesBepHee [llonspHoro kpyra, 18 kM toXXHee noc. [WUKCOH.
XapakTepHbIM faHAWapToOM ABAAETCA XO/JMUCTO-yBanucTas paBHUHA, Mpope3aHHas
[ONMHAMW pek K pyybeB. YacTo 34ecb BCTPeYalOTCA BbIXOAbl KOPEHHbIX MNOpoj,
ob6pa3ytolyne Ha HEKOTOPbIX yyacTKax rpsafbl, KOTOPble BbITAHYTbl 06bIYHO B LUWPOTHOM
HanpasneHuu. TafHMe W CXOJ CHera HauyMHaeTCA Ha XOPOLIO MPOrpeBaeMbiX HXKHbIX
CK/IOHax BbIXOl0OB KOPEHHbIX MOpof, 3aTeM Ma BO3BbIWEHHbIX Yy4acTkax Mfakopa,
IOXKHbIX CK/IOHAaX AOMWH, 3HaYMTEbHO MO3Xe - Ha CK/0HaxX CeBepHON akcnosmuyuu. Y
NMOAHOXWUA TPAj W B rNy60KUX AONMHAX A0 Havana aBrycra, a MectaMu fi0 BblNajeHus
HOBOrO CHera, COXpPaHsATCA CHEXHUKMN.

PaliloH pacnonoXeH B KXKHON Monoce apkTuyeckux TyHap (YepHoB, MartBeesa,
1979). KnumaTtunyeckue ycnosmsa apKTUYECKUX TYHAP BeCbMa CypoOBbl: CPefHAA Temne-
paTypa camoro Tennoro mecsua - utons konebnerca ot +2°C go +5°C, a nHorga fo +6°C.
KonnuecTBo pAHei, Korga TemnepaTypa BoO3fyxa AOCTUraeT uWAM npesbiwaet +5°C
rpagyco Bcero 12 (KnumaTuueckuii cnpaBouyHuK, 1969). CHeXHblAi NOKPOB coxpa-
HseTcA B TeyeHune 240-280 gHeir, a 6e3MOpO3HbIA nepnog coctasnseT Bcero 50-70 gHe,
npu 3TOM 3aMOPO3KW W BbiNajeHune CHera BO3MOXHbI B N060e BpemMa. B nmpumopckmx
pailoHax ocafKoB MOXeT Bbinagatb 6onee 350 mm B rog (Ctuwos, YepHos, 1989).

CTaumoHap pacnonoXeH B 30He CNJOWHON Mep3noTbl (YHTOB. BrauaHue
Mep3/n0Tbl CKa3blBaeTci Ha (GOPMUPOBAHWWM PaCTUTENbHOCTWU, CO3JaeT YCNOBUA LA
06pa3oBaHMA MATHUCTbIX TYHAP C Y4aCTKamMy OTKPbLITON MOYBbI, CONU(AOKLUOHHbBIX
Teppac Ha MONOTMX CK/OHAX K [ONMHAaM pek u T.4.
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KnumaTwnyeckne ocobeHHocTM ce3oHoB 2001-2002rr.

Climatic characteristics ofseasons 2001-2002.

Exceptfor a colder beginning of the season (Table 1) (mean temperature of
June +4°C in 2001 and +2°C in 2002) the temperatures were similar to those
in 2001, though reached maximum several days later, and the monitoring plot
cleared from the snow cover two weeks later than in 2001. The year 2002
was less sunny, but much wetter:from 6June to 9 August there were not less
132 mm of precipitation, while only 59 mm in 2001. Both number of rainy
days and quantity of precipitation in those days exceeded indices of previ-

ous years (Schekkerman et al., 2003).

CesoH 2001
pacTeHWiA.

NUIWANHNKOBBIA MOKPOBbI

roga GblN OYeHb TeNAbIM W
Uuncno pHelt ¢ TemnepaTypoli 6onblwe 5°C pgocturano 32. MOX0Bbll 1
GblIM  CUBHO  UCCYLUEHbI

6]'IaFOI'IpVIFITHbIM ona  pasButua

n3-3a 60NbLWIOr0 KonuyecTBa

CO/IHEYHbIX AHel. Ce30H 2002 r. 661 3HAYUTENbHO XOM04HEEe WM BRaXHee NpeablayLlero.
Mo Bcem MokasaTensM OH NpubGAMXKanca K CpeaHerofoBOi Hopwme.

2001 r. B Havane uioHA 6onbwas vacTb (>80%) paitoHa paboT 6bina Bce elie
MOKpbITa CHerom (Tabn.l). MioHb 6bin ropa3fgo Tennee 06bIYHOrO, U CHer Tasn 6bICTPO,

Tabnmua 1 KnumaTwuuyeckne 0COBEHHOCTW Hadana
ce30HoB 2001-2002 1.

Table 1 Climatic characteristics of the beginning of sea-
sons of 2001-2002.

e P T 0OV s s s s3
6706 -18 47 34 076 251 161 196

01, o 71406 3.7 50 59 22 673 565 686
1421.06 54 162 9.Y 39 1000 100.0 100.0
9-10.06 04 25 53 014 63 0 0

2002 , . 10-17.06 0.6 32 60 069 224 161 176

17-24.06 3.7 389 5.6 160 44.8 48.3 58.8

Mpumeyanune: CC - cpoku cHeroTasHus; MNP - nepuogbl
perucTpauumn gaHHblx; T - Temnepatypa Bo3gyxa (cpefg-
HAf 3a nepuog), °C; O - KO/NMYeCTBO 0CafkoB (Mak-
cUMasnbHOe 3a mepuog), MM; V - cKOpocTb BeTpa, M/c;
S - 06uas nnoujanab cBO60AHbLIX OT CHera y4acTKOB TyH/[-
pbl HAa MOHUTOPUHIOBONM nnowaake (400ra), %; St - nno-
Waab OTTasBLWeEN TYHAPbl C MBKOBO-OCOKOBO-APUaf0oBOWi
accoumaumeit, %; S2 - nnowagb OTTasBLIMX YYacTKOB C
O0COKOBO-MYLINLLEBO-MOX0BLIMW accouuaumnamm, %; S3 -
naowanb OTTasaBLIMX Y4acTKOB 3/1aKOBO-Pa3sHOTPaBHbIX
NyrosuH, %.

Notes: CC - Timing of snowmelting; MP - Periods of data regis-
tration; "PC - air temperature (mean for the period); O - quan-
tity of precipitation (maximum for the period), mm; V - wind
velocity, m/sec: S - total area of snow-free tundra patches on the
monitoring plot (400 ha), %; S| - area of thawed tundra with a

willow-sedge-dryas association; Sj - area of thawed tundra with
a sedge-cottongrass-moss associations, %; S3 - area of thawed
tundra with a gramineous-forb meadows.

coxpaHasacb Ha 50% noOBEpPXHOCTU K
11 vioHs 1 Ha 10% K 16 utoHs (Tulp
el al., 2002). CpegHaa TemnepaTtypa
BO34yXa B WIOHe cocTaBuna +4°C, a

MakcumanbHas pgocturana +15°C.
BonbWWHCTBO LHeRn 6bln
CO/IHEYHbIMW C YCTOWYMBLIM, YaCTO

CU/IbHbIM CEBEPO-BOCTOYHbLIM BETPOM.
[Ba OHA XapaKTepn3oBanuch
npogomxkutenbllbiMu foXaam u.

2002 r. OT CHexHoro nokpoBa
MOHUTOPWUHIOBas njouwajgka 0cB06O-
AnMnacb 2 HefensMyu no3xe, 4Yem B
npegwecteytowunin  rog  (ta6n.l).
TasHue cHera 6bI10 BbI3BAHO He
BbICOKUMU TemnepaTtypamu, a
CUNIbHBIM foxaem. Sleto 2002 r. 6b110
B CPefiHEM HECKO/IbKO XONOfHee, 4yem
B 2001 r. Momumo 60nee XONOAHOrO
Hayana cesoHa (cpegHsas TemnepaTtypa

noHa +4°C B 2001 r. n +2°C B
2002 r.) xog TemnepaTyp BO3gyxa 6bin
cxofeH ¢ Habnwgaswumeca B 2001 r.,
XOTA MUK 6bl/1 JOCTUTHYT HECKO/NbKU-
MU AHAMKU  no3xe. OpHako 2002 .
OblN  OTYET/IMBO MEHEe COJIHEYHBIM.
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Haunb6onee npumeuatenbHoit yepToli 2002 r. okasanacb ero BAaXHOCTb: C 6 MIOHS HO 9
aBrycra BbiMano He MeHee 132 MM ocafgkos, Torga kak B 2001 r. Tonbko 59 mm. Kak
4yncno AOXKANMBLIX [HeR, TaK M KONMMYeCTBO OCAfKOB B AOX[A/AMBble [HW MpPeBblWanm
nokasarenn npexHux net (Schekkerman et al., 2003).

MpuneT KynukoB B 2002 r. 3agep>ancs M3-3a XOMOAHOW MOroAbl M COXpaHeHUs
CHEXHOro nokposa. MHe3goBaHMe Hayanocb Ha 7-10 gHeil mo3xe, yem B 2001 r. (25
WIOHSA Y paHHUX BUAOB).

KpaTkoe onucaHue rpynn accoumnaumnii - MecToobuTaHmui
Brief description ofgroups of associations-habitats

Breeding waders usedfive types of habitats (figures in brackets is a habitat per-
centage regarding to the whole mapped territory): 1-willow-sedge-dryas moss-
lichen tundras on a plakor (62.3); 2-wet ridge-hollow complexes with sedge-cot-
tongrass-moss associations on ridges and gramineous-forb hollows (17.8); 3-
gramineous-forb meadows in river valleys and in deepenings on a plakor (14.5);
4-moss-lichen tundras with a scattering of large stones on a plakor (4.8); 5-
rubbly willow-dryas-sandwort tundra (0.4). Other 0.2 % is wet meadows along
tracks ofa cross-country vehicle and along creek valleys, rocky ridges and out-
crops; also patches with erosion processes and laida-creek habitats.

B nepvof rHe3goBaHWs KynWKW MCMNONMb30BanW MATb TUNOB MecToobuTaHuin (B
cKkobKax yKa3aHO, KaKOW MpOLEHT 3aHMMano OoTAenbHOe MecToobuTaHue OT o6Leit
3aKapTMpoBaHHON nnowagn): 1 - NBKOBO-OCOKOBO-APUAf0Bble MOXOBO-NMLWANHUKOBbIE
TYHAPbI Ha nnakope (62.3); 2 - cbipble TPAJOBO-MOYXKMHHbIE KOMMNEKCHl C OCOKOBO-
NywWwunLesBo-MOX0BbIMM  accoumaunmamMm Ha rpafax W 3/1akoBO-PasHOTPaBHbIMU
mMoyaxumHamun (17.8); 3 - 3/1aK0BO-pa3HOTpaBHble NYrOBMHbI HO [AO/INHAM pPeK U B
3anaguHax Ha nnakope (14.5); 4 - MOXOBO-NMWANRHUKOBbIE TYHAPbl C POCCHIMNbIO
KPYMNHbIX KamHel Ha nnakope (4.8); 5 - we6HMCTble MBKOBO-4PUAf0BO-MUHYapLiEBbIe
TyHapbl (0.4). OctaBwueca 0.2% npuHagnexat K CbipbiM JIyroBuHam BAONb
BE3[leXOfHbIX CMefoB WU N0 LONWHAM PYYbEB, CKalbHbIM rpsafam, ocTaHuam, yyacTkam C
3PO3MOHHBLIMU MpoLieccaMn M naligoBO-pyybeBbIM GuoTONaM.

1 - obwee npoekTneHoe nokpbiTue (OMM) - 80-90%, TpaBAHO-KYCTapHUYKOBbI
apyc - 20-25%, MmoxoBoWi - 40%, nuwWaikHNKOBbIN - 20-25%. JlomuHupytow e Buabl: Salix
polaris Wahlenb., Dryas punctata Juz., Hylocomium splendens (Hedw.) B.S.G. var.
obtusifolium (Geh.) Paris, Thamnolia vermicularis (Sw.) Schaer., Dactylina arctica
(Richardson) Nyl., Cladonia pyxidata (L.)Hoffm.. B coctas cy640MWHaHTOB TpPaBsHO-
KYCTapHMYKOBOTO fpyca B HeKOTOpbIX accoumaumax BXOAAT acTparan 30HTUYHBINA,
NYTOBWK CEBEPHbIA, NNCOXBOCT anbNUNCKuUiA 1 ap.

2 - 0ONMn - 90-100 %, cooTHOWeHMe naowanu Trpag W MOYAKUH OYeHb
n3MeH4YnBo. Ha rpagax foMuHupytoT MmMxu (70-75%), cpeanm KOTopbiX npeobnagatoT
pasnuyHblie Buabl poga Polytrichoides, a mecTamu BCTpeyarTCA pasfnyHble HO pasMmepy
naTHa W3 cgarHymoB; MOKpbITME fuwWaiHMKOBOTrO spyca - Ao 20%, TpaBsfiHO-
KYCTapHMKOBOro apyca - 5%, HO OHO 3Ha4YMTeNbHO BO3pacTaeT B MecTax, rfe
BcTpeuatoTcs 3apocnu Salix reptans. B mMouaxuHax npeobnafatoT rMNHOBbIE MXW - [0
60%, TpaBbl - 35-40%, rge 4OMWHUPYIOT Myl KNLa, 0COKN, MbITHUK, CEPAEYHUK WU 3MaKW.
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3-0MMN - noutn 100%, TpaBsHON apyc - 90-95%, MoxoBoi - 5-10%, nuwainmnkn
OTCYTCTBYIOT.

Lomunupytowme Bugbl: Dupontia fisheri R. Br. (25%), Eriophorum polysta-
chion L., Carex subspathacea Wormsk. ex Hornem., Ranunculus nivalis L.

4 - OMNMN - 50-65%, TpaBAHO-KYCTapHWYKOBbIN fpyc -10%, moxoBoii - 20%,
NUWAaNHUKOBLIN - 0 35%. LoMUHUPYOLW e BUAbLI: pasNnyHbie BUAbl M3 poaa Saxi/raga,
Deschampsia borealis Juz. Salix polaris Wahlenb., Dryas punctata Juz., pasinyHblie
Bugsl pogos Cladonia, Cetraria, Thamnolia vermicularis (Sw.) Schaer. u gp.

5 - ONN - 35-50%, TpaBAHO-KYCTapHUYKOBbIN Apyc - 20-35%, moxoBoii - 10%,
NNWaiHNKOBbIA- 20%. OomuHupytowme sugbl: Salix polaris Wahlenb., Dryas punctata
Juz., Minuartia arctica (Stev. ex Ser.) Graebn., Novosieversia glacialis (Adams) F. Bolle,
Hylocomium splendens (Hedw.) B.S.G. var. obtusifolium (Geh.), Cetraria islandica (L.)
Ach., Thamnolia vermicularis (Sw.) Schaer.

Martepran n mMeTogbl
Material and methods

KapTuvpoBaHve THe3f 1 OLeHKa TeppuTopuanbHbiX CBA3EW
Mapping of nests and estimation of territorial links

Nests were mapped using a navigation unit "Garmin"-GPS-12. We analyzed
choice of the nesting place for five common wader species on the monitoring
plot, divided them in two groups: 1) species that have a big breeding terri-
tory, protect it and involve both sexes in incubation - Pacific Golden Plover
(Pluvialisfulva), Turnstone (Arenaria interpres), Dunlin (Calidris alpina); 2)
species that have no territory or almost do not protect it; incubation carried
out solely - Curlew Sandpiper (Calidris ferruginea), Little Stint (Calidris
minuta).

E)XefHEeBHbI/i MOUCK THE3[ Ha MOHMTOPWHIOBOK naowagke (400 ra) NpoBOAWUM
C CepefuHbl WUIOHA [0 cepefuHbl niona. Mpu aTOM BCe CBOOGOAHbLIE OT CHera y4acTku
TYHApbl Mocewanu Mo 3ursaroobpasHomMy MapLipyTy, Mepecekas KaxAblii Ksagpat
(250 x 250 M) Tpu-nATL pa3. Kpome TOro, NOMCK rHe3[ KY/UKOB BE/IN HA COCELHUX
yyacTkax, Naowadb KOTOPbIX MPUHUMANU BO BHMMaHWe MNpW OLEHKe pacnpefeneHus
KYNMKOB Ha uccnegyemoii Tepputopuun. KapTupoBaHue TrHe3[, OCYLECTBASAN C
NMOMOLLbIO HaBurayuoHHoro npubopa "Garmin"-GPS-12.

K HacToAwWwemMy BpeMEHW B paioHe HalWX UCCNefOBaHWA 3aperncTpmpoBaHo 23
BMAA KYNKOB, U3 HUX THe3gawmxcsa -U.

Hamu npoaHanu3mpoBaH Bbl6Op MecTa A1 rHesfa y (POHOBbIX BMAOB KY/IUKOB,
o6uTalWMNX Ha MOHUTOPUHIOBOI NoLWaAKe: a3naTcKoin 6ypokpbinoi pxaHku (Pluvialis
fulva), kamHewapku (Arenaria interpres), yepHo3o6uka (Calidris alpina), kpacHo306uKKa
(Calidrisferruginea), kynuka-sopobbs (Calidris minuta).

Kynukn no tuny TeppuTopuanbHoro noeefeHuss ®.A. TMutenkoit (Pitelka et
al.,1974) n MN.C. TomkoBuuem (1984) nogeneHbl Ha [fBe rPynnbl: UMelOW e 60bLIYIO
oxpaHsemyto Tepputoputo (tun A, no: Nice, 1941) n He uMerOWMe TeppUTOPUN UK
noytn eé He oxpaHfawwWwwMe. Hawwm mMaTepuanbl XOpOLO YKNaAbIBAIOTCA B 3Ty CXEMY.
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Kaxpas napa nTuy, NMepBOi rpynnbl MMeeT Y4YacTOK 06MTaHWA, TFpaHulbl KOTOPOro
OXPaHATCA He TOMbKO BO BpemMA 6OpayHbIX WUrp, HO W, Kak npasBuio, O KOHUa
MHKyb6aLmmn, a 3avacTtyo u 6onee AnuTenbHoe Bpems. Pa3Mepbl Y4Y4aCTKOB 06MTaHuA
MOTYyT 3HAYMTENbHO BapbMpPOBaTb He TO/MIbKO Y pa3HbiX BUAOB, HO M Yy O4HOI0 BuAa NTUL,
B pasHbIX 4yacTax apeana. K nepBoil rpymnne MOXHO OTHeCTW a3naTcKyt GYypOKpbinyto
PXaHKy, KamHellapKy, 4epHo306MKa. OTO MOHOraMHble BUAbI, Y KOTOPbIX B MHKYy6aLuu
y4acTBYIOT KakK camel, rak u camka. Pasmepbl oXpaHAeMbiX TEPPUTOPUI Y KaMHeLllapKu
coctaBnaT okono 0.1 ra; BapbupytoT o1 1ra (KoHgpatbes, 1982) no 2.9 ra (TomKoBKY,
1994) y uepHo306uKa; 0T 4.3 ra fo 41.4 ra - y 6ypokpbinoii pxaHku (Ceupugosa, 2000).

Ko BTOpO# rpynne MOXHO OTHeCTW ABa BMAA KYy/MKOB: KpacHO306MKa M Kynuka-
BOpo6bA. Camubl 3TWX BUAOB /WUWb B MPeArHe3[oBOM Nepuoj AeMOHCTPUpPYHOT
3aHATOCTb KaKol-nnbo TeppuUTOPUM M OXPaHAT caMKy. HacuxunBarowas xe ntuua npu
Heo6X04MMOCTM cama OXpaHfeT TrHe3fo. HepeAKO HECKONIbKO THe3[ Haxogatca B
HenocpeAcTBeHHON 6AM30CTU Apyr OT Apyra.

Y KpacH0306MKa TONbKO CaMKW HacuxualT Knagku (Cramp, Simmons, 1983; Tom-
KoBuY, 1988). B TyHApax CeBepO-BOCTOYHO OKOHEYHOCTM a3MaTCKOro maTepuka camubl
KpacH0306MKa 3aHMManu HebonbluMe y4yacTKu, 4yTb MeHee 1 ra (KoHgpaTtbes, 1982).

Y Kynuka-sopobbs OTCYTCTBYIOT APKO BblpaXE€HHble OXPaHAEMble TepPUTOPUN.
TeppuTOpnManbHOCTbL 3aKaH4YMBaeTCA C Havyanom MHKyb6auum (Tomkosuy, 1980; Cramp,
Simmons, 1983).

Camka OTK/nafblBaeT fiBe kKnagku. MNepsas KnafKa HacuMXuBaeTCcsa caMLoOM, BTopas
- camkoit (Cramp, Simmons, 1983; Tulp, Schekkerman et al., 2002).

OueHka pa3MepoB FHE3[0BbIX TeppuTOopuil
Estimation of the size of breeding territories

To estimate distribution of breeding territories within a settlement we used
the method of the closest neighbour (Clark & Evans, 1954) that can be
appliedfor any distribution ofpoints (here - nests) on the flat.

B.K. Pa6uueB (1993) cuutan Hambonee npuemMaemMblM MeTOL TOYEYHOrO
KapTUpoBaHWA AeMOHCTpPUPYeMbiX (OMeBaeMblX, TOKOBbIX) TeppuTopuii. Mo ero e
MHEHWIO, B HEKOTOpble Mepuodbl PenpoAYKTUBHOrO Ce30Ha TOYEYHOe KapTupoBaHue
CTAHOBWUTCA HeoMnepaTMBHLIM W HenpuemaemMbiM U3-3a AUHAMWYHOCTW 06CTaHOBKK. B
3TUX cNy4vasax NyylW Ui NyTb BbISIBAEHUS TePPUTOPUANbHOK CTPYKTYpbl - ee “3cKu3Hoe”
HaHeCceHMe Ha KapTOCXeMy, HO W TOrja nokasaTensiMM pa3MepoB TeppuUTOpUiA MOXHO
OMepupoBaTb OFPaHUYEHHO.

B Haweii paboTe [fNA OUEHKU pacnpefeneHUs yyacTKoB 06MTaHWA KYNWKOB B
noceneHMn Mbl Ucnonb3oBannm Meton 6amxkaliwero cocega (Clark & Evans, 1954),
NMPpMMeHsAeMbIl 4NA N060ro pacnpegeneHns Touek (B YaCTHOCTW - THe3[) Ha NIOCKOCTW.

KapTupoBaHue 6M0TOMNOB
Mapping of habitats

As a mapping unit it was taken a group of associations united according to
dominated species of vegetation and lichens, their composition and structure.
Borders of associations were mapped using "Garmin - GPS-12". Groups of



BpaHTa: c60pHWK TPyAoB A30Bo-YepHOMOPCKON OPHUT OA0rNYECKO CTaHLun n 1
Boryck 8. 2005. - Skonorvs.

! .3

association werefurther used to distinguish habitats (fig.2). The area ofhabi-
tats and distance from a nest to the border of the closest habitat were esti-
mated using the program "Mapinfo Professional 5.5".

Ans @aHanM3a MPOCTPAHCTBEHHOIO pacnpefefneHnNs KYJIUMKOB Ha YyuyacTke
MPMMOPCKO/ apKTUYecKOn TyHApbI, naowagsto B 400 ra, orpaHMYeHHOM C ceBepa U tora
pycnamu pek, 6binu onpeAeneHbl rpaHULbl PacTUTENbHbIX accolunalunin. PacTuTenbHbli
MOKpoOB 34eCb OTNW4YaeTcs 6GONbWMUM GUTOLEHOTUYECKUM pasHoo6pasvem K
MO3aWYHOCTbIO, OCOOEHHO Ha TYHAPOBbIX y4yacTkax. [103TOMy B KauyeCTBe OCHOBHOM
eVHNLBl KapTMpoBaHus 6blfa nNpuHATa rpynna accouunauynii, O06bEAMHEHHBIX HO
AOMUHMPYIOLWMM  BUAAM pacTeHwWidi W NuwWaikHWKOB, coCcTaBy W CTpykType. Ha
nnowagkax 2x2 KB.M HO CTaHAapTHOW MeToAuKe Obinn CAenaHbl reoboTaHUYecKue
onucaHma. [Ona  BblfeNeHUA  PacTUTeNbHbIX accoumnaunii “cnonb3oBaHa
Knaccudukauyma B.[.AnekcaHgposoi (1977, 1983).

KapTupoBaHue rpaHul, accouuaynii NpoBOAUAN METOAOM KOOPAWHATHOW CbeMKM
npubopom “"Garmin - GPS-12”. B panbHeliweM rpynnbl pacTUTeNbHbIX accouuayuii
6bUIM MCMONb30BaHbI ANA BblgeneHns 6uotonos (puc.2).

OnpefeneHne nnowagnm 6MOTONOB W PacCTOfHMA OT THe3da [0 rpaHuLbl
6nvxaiilero 6uoTona ANA AeTaNbHOro aHanu3a pasMeLlieHWs Ky/MKOB BbIMO/HEHO C
nomoupto nporpammel "Maplnfo Professional 5.5”.

OugeHKa NuLLLEeBbIX PECYypCcoB KyNNKOB
Estimation offorage reserves of waders

To estimate how afood factor influenced on choice of habitats by waders in
their breeding period we took into account only the results of examination of
soil samples as we had suggested that surface insects could not sufficiently
influence on distribution of adult birds. The first reason was unfavourable
conditionsfor grozuing insects during the whole period of wader's breeding in
2002 (Schekkerman et al., 2003). The second zvas coincidence of mean many
years' peak of insect activity zvith the hatching time of wader chicks (the
report by I.Tulp and H.Schekkerman "Timing of wader breeding in relation
to the insect burst", Denmark, 21-23 November 2004).

In June, July and August in each habitat zvhere the waders were the most
numerous (1-3) there were taken three soil samples of 25x25 cm (n=27)
according to the standard method (Chernov, 1972). All species of inverte-
brates detected in samples are potential foraging items of waders in Arctic
and sub-Arctic tundra (Chernov, 1967; Kishchinskiy, 1978; Andreyeva, 1988;
Lantsov, Chernov, 1987; Ryabitsev, 1993; Kirikova, 2002).

MuuieBble pecypcbl KYNMKOB Ha OTTafBLIMX Y4yacTKax apKTUYecKOoW TyHApbl B
Havyane rHe3foBaHUS NpefCcTaBMeHbl Ha3eMHbIMU W BOAHbLIMW KOpPMaMmMu.

B rpynne Ha3eMHbIX KOPMOB BblJeNeHO fBe MOArpynnbi:

1) NOBEpPXHOCTHbIE;

2) NOYBEHHbIe.



byxTa Megysa
Medusa Bau

VIBKOBO-0COKOBO-/ApVaf0Bble MOXOBO-/MLLAHNKOBbIE TYHAPbI Ha Niakope
Willow-sedge-dryas moss-lichen tundras on plakors
Cblphle rpAAo0BO-MOYaXXNHHbIE KOMMNMEKCbI C OCOKOBO-MYyLUMLEBO-MOX0-
BbIMM accoymaumamm Ha rpagax v 31aKoBO-pasHOTPaBHbIMU MOYaXXUHaAMU.
Wet ridge-hollow complexes with sedge-cottongrass-moss associations on ridges
and gramineous-forb hollows.
3ﬂaKOBO-pa3HOTpaBHI:IE NYroBuHbI MO AO/IMHAM PeK U B 3anafHax Ha niakope
gramineous-forb meadows in river valleys and in deepenings on a plakor
MOX0BO-NMLIARHNKOBbIE TYHAPbI C POCCHINbLIO KPYMHbIX KaMHen Ha nnakope
Moss-lichen tundras with a scattering of large stones on a plakor

- LLle6HNCTbIE MBKOBO-APUa0BO-MUHYapLIEBbIE TYHAPbI
Rubbly willow-dryas-sandwort tundra
NaiifoBo-pyybeBas TyHApa
Laida-creek tundra

Puc. 2. KapTa 6uoTonos.
Fig. 2. Map of habitats.

'||p [onnHHO-pyyYbeBas
Valley-creek
CKalbHUKK
Rocky outcrops
pm KameHucTas TyHppa
Rocky tundra
P f|| Y4acTkm c 3p03MOHHBIMW MpoLeccaMmmn
Areas with erosion processes
fjfglf Cbipble NyroBuHbl BAOMb BE3AEXOHbIX CMefoB
Wet meadows along tracks of a cross-country vehicle

xedrHAL 9 g0 xuddshnbDice  BOXUITIKITSSHI  auHamaneRd
df v YL enuanqudeg ‘LD soHoLudex ‘vl esodadiy
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K nepBoii moarpynmne OTHeCeHbl Mayku, 60MbLWIMHCTBO XECTKOKPbI/bIX, B3POC/ble
(hopMbl ABYKPbLINbIX; KO BTOPON - onuroxeTol (Enchytraeidae u Eisenia nordenskioldi),
JINYMHKL TUNYNOUAHBIX ABYKpbINbIX (Tipula carinifrons) u gp.

B rpynne BOAHbIX KOPMOB HaMW BblfefieHbl 6eHTOCHble KOpMa, K KOTOPbIM
OTHECeHbl TMUYNHKN HEKOTOpbIX ABYKpPbIAbIX (Prionocera, Chironomidae).

BnusHve KOpMOBOro (hakTopa Ha BblI6Op Ky/MKamum MecT 06MTaHWA B FHE3f0BOM
repuog Mbl OLeHMBaNW TONbKO MO pe3ynbTaTam WCCAeA0BaHWA MNOYBEHHbIX MpPo6,
nonarasi, 4T0 NOBEPXHOCTHO 06UTalOL e HACEKOMbIe He MOrAU CYLeCTBEHHO BAUATb Ha
pacripefeneHne B3POCAbIX MTUL, N0 HECKONbKUM nNpuynHam. Bo-nepsbix, 370
HebnaronpuATHble YCNOBWUA [ANA Pa3sBUTUA HACEKOMbIX B Te4yeHWe BCero nepuopa
pasmMHOXeHust KynukoB B 2002 r. (Schekkerman et al, 2003). Bo-BTOpbiX, 3TO
coBnageHne cpefiHero MHOFONETHEro Mnuka akTUBHOCTM HAaCceKOMbIX CO CpOKamu
BbIYN/IEHNA NTEHLOB KynuKoB (U3 maTtepuanos goknaga W. Tynbn un I LekkepmaHa
Timing of wader breeding in relation to the insect burst" Ha mexayHapogHOM
coselanun "Travelling to Breed" B daHuun, 2004).

MouyBeHHble MNPO6bI  MNO3BOAMAM OLUEHWTb pacnpefeneHne u LUHAMUKY
6ecno3BOHOYHbIX B MECTO0O6MTaHMAX KynukKoB. B Hambonee HaceneHHbIX KynukKamu
6uotonax (1-3) B UKOHe, UKOe U aBrycTe no obuienpuHaTon metognke (YepHos, 1972)
6bU10 B3ATO MO TPW MOYBEHHbIE MPO6bLI pasmepom 25 x 25 cm (N=27). B3atue manoro
KONMYecTBa MOYBEHHbIX NPO6G B WMIOHE OMpaBAaHO HEeO60/bLWON MAoWafbl0 TEPPUTOPMK
(27ra), cBOGOAHON OT CHera, W WCMONb3yemMoW Kynukamum AN KOpMexku. W3-3a
TPYAOEMKOCTM MOYBEHHO-30010TMYECKNX WCCNef0BaHWii He yfAanochb B3ATb 60nbLIOe
KOMM4yecTBO Mpo6 B uMONe WM B asBrycTe, 4YTO He TMO3BONAET 3KCTPanonmMposaTb
MoMyyeHHble pe3ynbTaTbl MO MAOTHOCTM HaceneHWs 6eCNO3BOHOYHbIX Ha O6LIMPHbIE
TeppuTopum.

Bce BuAbl 6€CNO3BOHOYHBIX, 06HAPYXeHHble B Mpo6ax, CAyXaT NOTeHLUManbHbIMU
KOPMOBbIMW 06beKTaMW KY/NMKOB B Cy6apKTUYECKUX M apKTU4YeckuX TyHapax (YepHos,
1967, KnuwmHckuin, 1978; AHpapeeBa, 1988; JlaHuos, YepHos, 1987; Psa6buues, 1993;
Kupukosa, 2002).

C6op MeTeofaHHbIX
Weather indices

Weather conditions were indicated using an automatic meteo-station WMR-
900 H. Indices of temperature, moisture content, precipitation, wind direction
and velocity, air pressure were registered every thirty minutes throughout the
season.

OcylecTBNAAM NpU  MNOMOLLM aBTOMaTuyeckoi MeteocTaHumn WMR-900H.
[aHHble TemnepaTypbl, BAaXHOCTW, 0CafKOB, CKOPOCTM W Hamnpas/ieHUa BeTpa,
aTMOC(hepHOro faBfeHns PerucTpupoBanchb Kaxpable nonyaca B TeYeHUe BCEro Ce3oHa.

MaTemaTuyeckasa obpaboTka
Mathematic analysis

To estimate nest distribution in settlements we used the method of the clos-
est neighbour (Clark & Evans, 1954). Distribution was viewed as random,
group or regular. The area of the breeding settlement was evaluated using a
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PasmelLieHne THE3ALLNXCS apKTUYECKUX KYNMKOB B TYHApaX...
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Puc. 3. OnpepgeneHve nnowagn
rHE340BOI0  MOCENeHUs NTUL.
UepHble TOYKM - THe3[a, Ccepble
TOUKN - KpaeBble TOYKM MOCeNneHms
(BblYMCNEHbI  KOMMbBIOTEPHOW Mpo-

rpammoii, paspaboTaHHOi
C. M. XapyTOHOBbIM), LITPUXOBas
MHWS -  NpUMepHas  rpaHuua

rHE3[0BOro noceneHus.

Fig. 3. Estimation of the area of a
breeding settlement of birds.

Black dots indicate nests, grey dots show
marginal points of the settlement (esti-
mated with a help of the computer pro-
gramme developed by S.P.Kharitonov).
The dashed line shows an approximate
border of the breeding settlement.

PesynbTatbl
Results

computer program developed by Kharitonov
S.P. (Kharitonov & Siegel-Causey, 1988) (fig.
3). Habitat selectivity was analyzed by com-
paring the habitat area and a share of nests
in it (Tables 3, 4).

Mpn oueHKe pacnpefeneHns TrHe3q B
noceneHWM UCNoOnNb3oBaH MeTon 6Gnuxkaiilero
cocega (Clark & Evans, 1954). Tun pacnpefeneHus
onpeensann Mo BbIYUCIEHHOMY MoOKasaTento R
ecnm R=1 wam otamuma R oOT eAnHuMUbl Oblan
He4OCTOBEPHbIMU, TO  pacnpefefieHne  rHesq
paccmatpuBanu Kak cnydyaiiHoe; ecnim R 6bi10
[OCTOBEPHO MeHblle eAMHUUbI, pacnpejeneHune
CYMTaNM rpynnosbIM; ecnm R focToBepHO 6onblue
1, To pacnpefeneHue cuyutTanu pasHOMEpPHbIM. W3-
3a Hebonbworo o6bema [JaHHbIX [AOCTOBEPHbIMYU
NPUHATHLI 3HaYeHnsa npu P<0.1.

Mnowanb rHe3foBOro MoceneHWa  Buga
paccuynMTaHa KOMMbOTEPHOM nporpammon,
paspaboTaHHoii C.M. XaputoHoBbiM (Kharitonov
& Siegel-Causey, 1988). [pu  BblYMCNEHUAX
MAOTHOCTU  THE3A0BaHMA  Yy4YUTbiBaiuCbL  BCE
HallfleHHble THe3[a, BKAOYas pasopeHHble. MeToj
NPOUNNKCTPUPOBAH Ha puc. 3.

Bbi6op Kynukamu yyacTka o06uTaHus B
3aBMCMMOCTM  OT pasmepa MNPUTOAHLIX  [AN14
rHe3foBaHMsA GMOTOMOB aHaNM3MpPOBaIN Ha OCHOBE
cpaBHeHUs naowaan 6uotona n ONU B HEM THe3q
(komnbloTepHaa nporpamma "OueHKa pasHOCTU
BbIGOPOYHBIX W TFeHepanbHbIX A0MeA M0 KPUTEpUio
CTblogeHTa"), Ta6n.3, 4.

MNOTHOCTbL M XapakKTep pacnpefeneHns rHe3fAWmnXcs KynmKoB
Density and distribution of breeding waders

Random distribution zms recorded for species with low breeding density
(Dunlin, Pacific Golden Plover). Little Stint was characterized by high breed-
ing density and group distribution, which may be explained by its spring
fidelity to thawed patches (Table 2).

Y BUWAOB C HWU3KOW NNOTHOCTbIO THE340BaHWA (Y4EepPHO300MK, pXKaHKa) OTMeueH
cnyyYaiiHblii TMN pacnpefeneHuns, CBUAETENbCTBYOWMNA 06 OTHOCUTENbHO OAHOPOAHbLIX
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ycnosuax TyHApbl. Kynunk-Bopobeil xapakKTepu3oBascsi CaMO BbICOKOM MNAOTHOCTbIO
rHe3goBaHWA U rpynnoBbIM pacnpegeneHnem (tabn.2), 4To, BO3MOXHO, 06BACHSAETCA ero
NPUBSA3aHHOCTbIO K MPOTafMHaM BECHOIA.

Tabnuua 2. PacnpefeneHne rHe3g OTAeNbHbIX BMAOB KynukoB B 2001-2002 rr. Ha
06cnegoBaHHO TeppuTOpUN.

Table 2. Distribution of nests of some wader species on the investigated area in 2001-2002.
Buabl o,
Spcgics Yegr S N L K R t P a
Calidris fcrruginea 2001 8.38 15 363.2#505 18 097 -021 084 ¢
2002 4.97 12 297.0+486 24 092 -051 062 c
Calidris alpina 2001 3.64 23 222.3+21.7 63 112 108 029 ¢
2002 9.38 27 318.6%29.7 29 108 080 043 ¢
Calidris minuta 2001 9.13 96 139.2#8.2 105 0.901 -1.83 007 ¢’
2002 10.00 138 109.9+6.0 137 081 -417 0.0001 g
Pluvialis fulva 2001 9.60 23 398.3+352 24 123 214 004 r
2002 7.18 23 312.2+#305 32 112 107 029 ¢

MpumeyaHne: S - nnowafgb noceneHns, KM2 N - YNC/O THE3d B nocefieHuu; L - cpegHee
MWHVMMa/IbHOe pPaccTofHME Mexay rHesfamu, M; K - MNOTHOCTb noceneHuns, rHe3a/km2
R - ko3atpuumeHT oueHknm pacnpegenenus (Clark, Evans, 1954); t - KpuTepwii
CTblofeHTa; P - [OCTOBEPHOCTb OTANYUSA pacnpefeneHns rHe3d OT cAyvaiHoro; a - Tun
pacnpegenenus; ¢ - cny4yallHoe pacnpefieneHue; r - paBHOMepHOe pacnpefeneHue; g -
rpynnoBoe pacnpefeneHue; c¢' - chayvaiiHoe pacnpejeneHne ¢ TeHAeHUMeRd K
rpyrnnosomy.

Notes: S - area of a settlement, kn*; N - number of nests in a settlement; L - mean minimal dis-
tance between nests, m; K - density of a settlement, nests’lkm2 R - coefficient of distribution
estimation (Clark, Evans, 1954); t - Student's criteria; P - reliability of difference of nest distri-
bution from random; a - type of distribution; ¢ - random distribution; r - regular distribution; g
e group distribution; ¢’ - random distribution with tendency to a group one.

M36npaTenbHOCTb KYNMKOB NO OTHOLWEHWK K 6uoTonam
Habitat selectivity of waders

In 2001 Dunlins preferred nesting in gramineous-forb meadows (P=0.035),
(Table.3). In 2002 almost all Dunlin settlements were in willow-sedge-dryas
moss-lichen tundra on a plakor P=0.07), Table 4.

Little Stints did not change their habitats in spite of seasonal conditions: on
plots of willow-sedge-dryas moss-lichen tundra the share of nests in 2001 and
2002 respectively was 0.48 n 0.49 (P=0.03); in wet ridge-hollow complexes
0.36 and 0.45 (P<0.001); in meadows 0.16 and 0.06 (P=0.75; P=0.05).
Curlew Sandpipers, Turnstones and Pacific Golden Plovers did not show sig-
nificant differences in habitat selectivity though preferred willow-sedge-dryas
moss-lichen tundra.
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YepHo306mK B 2001 roay npegnoynMtan ycTpamBaTb rHe3ga Ha yyacTKax 3/1ak0BO-
pa3HOTpaBHbIX NyroeuH (P=0.035) HO cocefcTBY C AOMUHMPYOLWMM 6MOTONOM UBKOBO-
0COKOBO-fipnagoBoit accoumnauunn (MNOJ) MOX0BO-NULWAKHUKOBOW TYHAPbLI Ha mnnakope
(Ta6n.3).

B 2002r. noceneHve 4epHO300MKa NpPaKTUYeCKW MONHOCTbIO pa3melanocb B
Hanbonee 3Ha4yMTeNbLHOM HO naowagn 6uotone MO (P=0,07), Ta6n.4.

Tabnuua 3. PacnpegeneHue ruesq Kynukos no 6uoTonam MOHWTOPUHIOBO nmnowiaaku B 2001 .

Table 3. Distribution of wader nests per habitats of the monitoring plot in 2001.
Tunbl 6notonos / Types of habitats
Bug nona onm 3P/ MAT (PrcH=0,05) NAM
Species (PreH=0,62) (Pre,,=0,18) (Pren=0,15) (Pre,=0,0i)

M|PBeE t 1P mp,) t 1p mpp8&8 t 1p m|ph t 1p wm|peif] t 1P
C. alpina 9 2 0.222480.04 3 0.33 121 0.26 4 0.44 254 0.04 0 0.00 0.68 0.52 0 0.00 0.19 0.85
C.ferruginea 14 10 0.71 0.70 0.49 1 0.07 1.05 0.31 3 0.21 0.73 0.48 0 0.00 0.84 041 0 0.00 0.24 081
C. minuta 56 27 0.48 2.17 0.03 20 0.36 3.490.001 9 0.16 0.32 0.75 0 0.00 1.68 0.09 0 0.00 0.49 0.63
Pl.fulva 18 14 0.77 1.350.19 2 011 0.75 0.46 1 0.05 1.09 0.29 1 0.05 0.14 0.88 0 0.00 0.27 0.78

MpumeyaHue: PrcH- fons naowaay, 3aHMMaemoil 61oTonom, oT o6Leld naowaan Bcex 6MoTonoB
Ha uccnefyemoili nnowaake; M - KONMYecTBO rHe3s B gaHHOM 6uoTone; N - o6Liee YMCNO THesg,
Ha Bcex 6uoTtonax; PBbl6. - ons rHesq KynnkKoB B fJaHHOM 6MOTOME OT 06LIero uvcna rHesg; t -
Kputepuii CTblogeHTa; P - 4OCTOBEPHOCTL OT/AMYMA PBbI6. OT PreH. Tunbl 6uotonos: MO/ -
MBKOBO-OCOKOBO-ApNafjoBbleé MOXO0BO-/MLLAAHNKOBbIE TyHAPbl Ha nnakope; OMM - cbipble
rpafo0BO-MOYaXKUHHbIE KOMIMEKCbI C OCOKOBO-MYLUMLEBO-MOXOBbLIMW accouuaumamMmn Ha rpsgax u
31aK0BO-Pa3HOTPaBHbIMN  MOYaXXNHaMWK; 3PN - 3N1aKOBO-pa3HOTPaBHbIE NYTOBUHbLI NO A0/MHaM
peKk 1 B 3anaguHax Ha nnakope; MJ/IT - MOXOBO-NNLIAAHUKOBbIE TYHAPbLI C POCCHIMbID KPYMHbIX
KamHell Ha nnakope; VAM - WwebHUCTble NBKOBO-APUaA0BO-MUHYapLiEBble TYHAPbI.

Notes: PrcH- a share of the habitat area out of total area of all habitats of the investigated area; M - num-
bers of nests in the habitat; N - total numbers of nests in all habitats; PBbi6. - a share of wader nests in the
habitat out of total number of nests; t - Student's criteria; P - reliability of difference PBbi6. from PreH.
Types of habitats: NOJ - willow-scdge-dryas moss-lichen tundras on a plakor; OMM - wet ridge-hollow
complexes with sedge-cottongrass-moss associations on ridges and gramineous-forb hollows; 3P/1 - grami-
neous-forb meadows in river valleys and in deepenings on a plakor; M/IT - moss-lichen tundras with a scat-
tering of large stones on a plakor; WAM - rubbly willow-dryas-sandwort tundra.

Tabnmua 4.  PacnpegeneHve rHess KynmkoB no 6MoTonam MOHUTOPUHIOBOI naowankn B 2002T.
Table 4. Distribution of wader nests per habitats of the monitoring plot in 2002.

Tunbl 6uotonos / Types of habitats
Bug nop, onwm 3P MANT nam
Species (Prai=0,62) (P~0.18) (P~-0,15) (Pr,~0.05) (PrHE0,01)
M[P,rfl t 1P M|P»ul t 1 P  MIP"el t 1P M|ps«] T1P m|pub t 1P
C.alpina 15 13 0.87 1.950.07 1 0.07 1.13 0.27 1 0.07 0.87 0.39 0 0.00 0.87 0.39 0 0.00 0.25 0.80
C.ferruginea 6 4 0.67 0.220.83 1 0.17 0.08 094 1 0.17 0.140.89 0 0.00 0.55 0.60 0 000 0.16 0.88
C.minuta 65 32 0.49 2.180.03 29 0.45 5.63 0.00002 4 0.06 1.93 0.05 0 0.00 181 0.07 O 0.00 0.52 0.60
Pl.fulva 17 11 0.650.200.84 2 0.12 066 052 2 0.12 0.320.75 2 0.12 1.340.20 0 0.00 0.27 0.79
[Adnterpres 3 1 0.33 1.040.41 2 0.67 220 0.16 0 0.00 0.71 0:55 0 0.00 0.38 0.73 0 0.00 0.11 092

MpumeyaHue: cm. Tabn.4.
Notes: see Table 4.
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Kynuk-sopob6eli, B oTanunMe OT 4YepHO306MKa, COXpaHWI CBOW BGUOTOHMYeCKue

npeanouTeHns
ApVasoBoii

He3aBUCUMO OT YCNOBWUIA
MOXOBO-NULIANHUKOBOIA

Ce30Ha:
TYHAPbI

Ha yu4acTKax WBKOBO-0COKOBO-
pona rHe3gq B 2001-2002 rr,

cooTBeTCTBEHHO, 0.48 n 0.49 (P=0.03); B CbIpblX rPAA0BO-MOYKMHHbLIX KOMMAEKCax
036 1 0.45 (P<0.001); Ha nyroBuHax 0.16 n 0.06 (P=0.75; P=0.05).

Y KpacHo306MKa,

KaMHeLWapKn wu

GYPOKPbINOW pPXAaHKM He YCTaHOBMEHO

[OCTOBEPHBLIX OT/MUMA B BbIGOPEe 6MOTOMA, XOTA MPEUMYLLECTBEHHO OHUM YCTpauBaiu

rHesga B 6uotone NOL.

MnLeBble pecypcbl KYNKOB
Forage reserves of waders

First days after their arrival waders had to feed on small thawed patches
(Table 1) with low density of invertebrates (Table 5), because richer patch-
es were covered with snow or melt-water. In 2002 on rare thawed patches of
ridge-hollow complexes (with sedge-cottongrass-moss associations on ridges
and gramineous-forb hollows) the density of Oligochaeta and Enchytraeidae,
and larvae of Tipula and Prionocera wasfour times andfor Eisenia norden-
skioldi Eis. 1.5 times greater than on plots of willow-sedge-dryas moss-lichen
tundra. Wet ridge-hollow complexes with sedge-cottongrass-moss associations
were characterized by relatively stable forage reservesfor waders throughout

the season (Table 5).

07 08
Mecsay / Month

6eCno3BOHOYHbIX B
MOHUT OPUHTOBOIA

Puc. 4. TMnoTHOCTH
OCHOBHbIX ~ 6MOTONax
nnowaakm 8 2002.

VOM - VBKOBO-OCOKOBO-fipMafioBbleé MOXOBO-
NWLWaHNKOBbIE TYHAPbLI Ha nnakope; OMM -
Cbipble rPAA0BO-MOYaXKNHHbIE KOMINEKCHI C 0CO-
KOBO-MNYLUMLIEBO-MOX0BbIMW ~ accounaunamn  Ha
rpagax M 3N1aKoBO-PasHOTPAaBHLIMU MOYa>rKu-
Hamt; 3PJ1 - 31aK0BO-PasHOTPaBHbIE NYTOBUHbI
o I0MHaM PeK 1 B 3anafinHax Ha nnakope.

Fig. 4 Density of invertebrates in main habi-
tats of the monitoring plot in 2002.

MOL - urillow-sedge-dryas moss-lichen tundras on
plakors; OMM e ridge-hollow complexes with sedge-
cottongrass-moss associations on ridges and grami-
neous-forb hollows; 3PJI - gramineous-forb meadows
inriver valleys and in deepenings on a plakor.

B nepBble fHW nocne npuneta Kyauku
BbIHY)X/AEHbl KOPMUTHCA Ha CBOGOAHBLIX OT CHera
He6onbwWMXx no nnowaan (tabn.l) yuactkax
MBKOBO-0COKOBO-4pNaj0BOi MOXOBO-ULIANRHN-
KOBON TyHApbl (MOML) c HeBbICOKOW nNnoT-

HOCTblO 6ecno3BOHOYHbLIX (Tab6n.5), NOCKONbKY
6onee o6oratble KOPMOM Y4acTKW T[psjoBO-
MOYaXKUHHbIX KOMMJIEKCOB C  0COKOBO-

NyLWNLLEeBO-MOX0BbIMY accoumnaLmaMmu Ha rpagax
M 371aKOBO-PasHOTPaBHbIMMK MOYaxXMHaMu
(OMM) NOKpbITBI CHerom unw Tanoii Bogoi. Ha

peAKux npoTanMHax rpsagoBO-MOYaKMHHBIX
komnnekcos OIlM  nNAOTHOCTb 3HXMUTpeup
(Oligochaeta, Enchytraeidae) ©n AMYUHOK

asykpbinbix (Tipula, Prionocera) B 2002 r. 6bina
B 4 pasa, a fjoxaesoro yepss (Eisenia nordenski-
oldi Eis.) B 1.5 pa3a Bbllle, YeM Ha y4acTkax
noa (puc. 4).

BeposiTHeli BCero, mepeynmcneHHble BUAb
6eCNO3BOHOYHbIX MOFNM CAYXWUTb NOTEHLWanb-
HbIMW KOPMOBbIMU 006beKTaMW ANA KY/JNKOB He
TONbKO B paHHerHe3g4oBoW nepuoj, HO U B
nepuoj HacuXXMBaHUS.
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Tabnuua 5. BuoTonuyeckoe pacnpefeneHme NNOTHOCTU NOYBEHHbIX 6ECNO3BOHOYHbIX B
npefenax uccnegyemoin nnowagku (3k3/m2 cpegHas +SD), 2002 .

Table 5. Habitat distribution of density ofsoil invertebrates on the investigated plot
(ind/m7 mean +SD), 2002.

B WioHb / June Wions / July AsrycT/ August
Species mog ONM 3P unop ONM 3PN nopg ONM 3PN
n=3) (-3) (n-3) (n=3) (n-3) (n=3) (n=3) (n=3) (n=3)
Enchytraeidae 144+112 565+234 117451 5124115 331+117 2715 11411285 560+200 1619
Eisenia nordenskioldi 10.7 16.0 0 107  16.019.2 0 0 10.7 0
Nuunnkn Diptera sp. 5.3 213 0 107453 10.7+53 32.019.2 0 10.715.3 26.7+14.1
JInunHkn 0 0 0 0 0 0 26.7 0 26.7114.1
Chironomidae
JIMYMHKN 14.1 0 0 53  16.0+9.2 0 16.019.2 42.71349 0
Tipula carinifrons
Nuunnkn Prionocera 0 0 0 0 0 10.7+5.3 0 0  48.0+16.0
?g:ﬁuﬁ{'}gg” HOCTb 1874110 6031252 117451 539+135 3731117 6915 11841296 6241168 117146

MpumeyvaHue: MO/, - MBKOBO-O0COKOBO-ApPUaf0Bbleé MOXOBO-MLIARHUKOBbIE TYHAPbI Ha NMaKope;
OMNM - cbipble TpALOBO-MOYAXMHHbIE  KOMMJIEKCbI C  OCOKOBO-MYLUMLEBO-MOXOBbIMU
accoumaumamn  Ha rpagax U 371aKkoBO-pasHOTPaBHbIMKM - MoYaxuHamu; 3PJT - 3/1aKoBoO-
pa3HOTpaBHble NIYrOBMHbLI MO AO/IMHAM PeK M B 3anafuHax Ha nnakope; "m" - KOAM4ecTBO Mpob;
"0' - He 0OHapy>keHO B npob6ax.

Notes: MOJ, - willow-scdge-dryas moss-lichen tundras on a plakor; OMM - wet ridgc-hollow complexes with
sedge-cottongrass-moss associations on ridges and gramineous-forb hollows; 3PJ1 - gramineous-forb meadows
in river valleys and in dcepenings on a plakor; "n"- number of samples; "0" - not discovered in samples.

CaMblMWU MHOTOYUC/EHHbIMW B MOYBEHHbIX Mpobax BO BCex 6uoTOnax, Kpome
WebHNCTON TYHAPLI, ObINN 3HXUTPEeNAbl ANNHOW oT 10 go 15 MM, HanbonbL e 3HaYeHUs
NAOTHOCTU KOTOPbLIX B WOHE OTMeYeHbl B Cbipbix OMM (Tabn. 5). O6unmne sHxuTpens
COXPaHAN0Cb Ha CPaBHUTENbHO BbICOKOM YPOBHE.

Cpegun [pyrmx KOpPMOBbIX OOBEKTOB MaKCMMalbHbIMWU 3HAYeHUAMWU MJOTHOCTU
OTNINYaNUCh NMYNMHKK pasmepoM OT 15 go 25 MM B aBrycTe Ha BAaXHbIX Yy4acTKax
3NaKOBO-Pa3HOTPaBHbIX NyroBuH (3PJ1); nnUnHKK faunHoi ot 10 o 20 MM B aBrycTe B
cbipbix OMM; poxfesoit yepsb HoppaeHwenbga AnvHoi ot 40 go 70 mMm B uione B
cbipbix OMM (1a6n.5).

Cbipble OFM oTnnyanucb OTHOCMTENbHO CTabUNbHBIMUW 3anacamu MNULLEBbIX
pecypcoB ANs Ky/NWKOB Ha MPOTAXEHWUU Ce30Ha.

PacnpegeneHune rHesf KyJquMKOB OTHOCATENbHO KOPMHOCTY 6MOTOMOB
Distribution of wader nests according to food capacity of habitats

In June only Little Stint and Turnstone demonstrated the relationship
between density of potential foraging items and density of nests (fig. 5),
though it was not statistically proved because of the small data set. Food
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abundance in a breeding habitat did not influence on distribution of Dunlin,
Pacific Golden Plover and Curlew Sandpiper.

YCTaHOBNEHA 3aBUCUMOCTb MeXAy TNNOTHOCTbIO NOTEHLMaNbHbIX KOPMOBBIX
06LEKTOB W MIIOTHOCTbIO TMe3f B UIOHe ANd KyNWKa-BOpo6bsa U Kamuelwapku (puc. 5).
OfHako, M3-3a He6OMbWOro 06bemMa [aHHbIX [ KaMHewapku 3Ta 3aBUCUMOCTb
CTaTUCTUYECKN HEJOCTOBEpHaA.

,ﬂ,Oﬂﬂ MNOTHOCTU  MOYBEHHbIX
6ECMO3BOHOUHbBIX:
Portion of density of soil invertebrates

————— B nioHe / in June
...... B wione / in July
o3 B asrycre / in August

[noTHOCTL THe3g;

Density of nests:
— KamHewapkun / Turnstone
aw YepHosobuka / Dunlin
----- KpacHo3o6uka / Curlew Sandpiper
e+« PxaHku / Pacific Golden Plover
— - Kynuka-Bopo6ba / Little Stint

Puc. 5. TnoTHOCTb MNOYBEHHbIX OECMO3BOHOYHLIX W THe3d KyaukoB (2002 r.). (YcnoBHble
0603HaueHUs CM. Ha puc. 4).

Hg. 5. Density of soil invertebrates and nests of waders (2002). (See legend explanation infig. 4).

MNOTHOCTb THe3d Ky/nuka-sopobbA OKasanacb Bbille B Tex 6uoTonax, rge 6bina
BbilIE M/0THOCTb 3HXWTPEU[, MNPUYEM XOF JWHWIA OTHOCUTENbHOW MNAOTHOCTU
6eCno3BOHOYHbIX B MIOHE W MAOTHOCTM rNe3f KyauMkKa-Bopo6bs MPakTUYeCKU OfWMHAKOB
(koathpuumneHT Koppenaumn 0.88).

Ha pasmeljeHne uyepH0o306MKa, PXaHKM W KpacHo3obuka ob6bunve Kopma B
rHe3goBOM 6MOTOME He BAUAMO.

OCco6eHHOCT M pasMeLLeHnsa THe3s KYNMKOB B npegenax 6MoTonos
Distribution of wader nests in habitats

Dunlin. In 2002 did not show any selectivity to choose a nesting place with-
in a habitat (fig.6). In 2001 the data set were not enough because of low
breeding density.

Little Stint. In 2001-2002 there was a tendency to locate nesting places near
habitat borders (fig.6)
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Pacific Golden Plover. In 2001 chose places for nests without reference to a
habitat border, but in 2002 birds nested along the border of willow-sedge-
dryas tundra (fig.6).

Curlew Sandpiper. In 2001 Curlew Sandpiper chiefly nested at a habitat bor-
der (fig.6). In 2002 there were not enough data because of low numbers of
breeding birds.

YepHo306mnK. B 2002r. oTcyTcTBOBaAM MpeAnoyTeHWs B Bbibope mecTa Ans
reHesfa BHyTpu 6uoTtona (puc.6). B 2001 r. u3-3a HW3KOW NAOTHOCTWU THE340BaHMA
LaHHbIX BbINI0 HE[OCTATOYHO.

Kynuk-sopo6eii. B 2001-2002rr oTmeyeHa TeHAEHLMS pasMeleHUs Y4acTKOB
o06uTaHna y rpaHuy 6uotonos (puc. 6).

Bypokpbinas pxaHka. B 2001r. 6ypokpbinble p>XaHKW Bblbupanu Mecto Ans
rHesfa He3aBMCUMO OT rpaHuubl 6uotona, a B 2002 r. OHW FHE34MAUCL BAONb FPaHMULbl
noa (puc.6).

KpacHo0306uk. B 2001r. KpacHO306MK rHe3auACs MPEeNMYLLECTBEHHO Y FpaHunLbl
6uotona (puc. 6). HM3Kad YMCNEHHOCTb FHE3AAWMXCA ATUL 3TOoro Buaa B 2002 r. He
no3BO/NNA OLEHUTb CBOMCTBEHHbIE 3TOMY rody OCO6EHHOCTU pasMeLLeHUs FHesq.

PacnpefseneHune rHess KyNMKOB OTHOCMTENbHO BE3LEXOAHOr0 cnefa
Distribution of wader nests regarding to a track of the cross-country vehicle

Little Stint. Nested both at borders of willow-sedge-dryas tundra and along
tracks of a cross-country vehicle, though preferred the border of other habi-
tat than the track (P=0.013).

Curlew Sandpiper. Almost equally nested at a border of the dominant habi-
tat and along tracks of the cross-country vehicle (fig.7).

Ha yuacTkax TYHApbl, HapyLleHHbIX Be34eXOAHbIMW Cclejamu, YCUIMBaeTcs
npoTauMBamme MOYBbl, YTO MPUBOAMT K 3a60NayMBaHUI0O U Pa3BUTUIO Ha HUX NYroBOM
pacTUTENbHOCTU. ITWM YYaCTKM aKTUBHO WCNOMb3YHTCA KYJIMKOM-BOPOObEM 1
KpPacHO306MKOM KaK MeCTO KOPMEXKMW U THe3[40BaHMS.

OC06eHHOCTM pasMelLeHnNs THe3[ OTHOCUTENbHO BE3[eXO0AHOro Crefjla OTMEeYeHbl
TOMbKO Y [ABYX BWAOB KY/JMKOB.

Kynuk-Bopo6eli. MoCKONbKY Be3fexoAHble Ciefbl MPOXOAWAN, B OCHOBHOM, MO
BO3BbILIEHHbIM Y4yacTKaM MOXOBO-/INWANHWUKOBOW TyHApPbI, pasMelleHne THe3f Kynunka-
BOpO6bsi OTHOCWTENbHO cneja 6bl10 MNpoaHanu3MpoBaHo Tonbko B WOA. MTnubl
rHesgunnce Kak y rpaHuy WO/M, Tak M BAONb Be3[4eX0AHbIX  CNefoB, OLHAKO
npegnoynTany ycTpamsaTb rHe3fa B6/U3WM rpaHuUbl C Kakum-nnb6o apyrum 6uoTonom
Yaule, yem B61M3M Be3gexogHoro cnega (P=0.013).

KpacHo306MK. [Tuubl NPUMEPHO C OAHOM M TOM XXe 4acTOTON ycTpamBanu
rHesga y rpaHuubl JOMUHMpYlOWero 6motona v y Be3gexofHoro cnega (puc. 7).
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2001 r./ year, n=56 Calidris minuta

-10 30 70 110 150 190 230 -10

Pluvialisfulva
4

2001 r./ year, n=18

-10 30 60 90 120 150 180 -10

2001 r./ year, n=14 Calidris ferruginea

2

-10 40 90 140 190 240 290 -10

30

30

Calidris alpina

30

70

70

70

71

A

2002 r./ year, n=65

110 150 190 230

2002 r./ year, n-17

110 150 190 230

2002 r./ year, n=15

110 150 190 230

Puc. 6. PasmelleHue rHesg TYHAPOBbIX KYNMKOB OTHOCUTENbHO rpaHuy 6MOTOMOB B
2001-2002 rr. Mo ocu abcymcc - paccTOsHME OT rpaHuubl 6uoTona (M), No ocum

OpPAWNHAT - KOMMYECTBO THE3A.

Fig. 6. Distribution of nests of tundra waders relative to borders of habitats in 2001-2002. Distance
from a border of the habitat (m) is shown along the abscissa axis, quantity of nests is shown

along the ordinata axis.
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2001 r./ year, n=27

-10 190 390
2001 r./ year, n=14

2001 r./ year, n-10

ST T Ty -

3—
-10 40 90 140
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Calidris minuta

590 790 -10

Pluvialisfulva

Calidrisferruginea

1
190 240 290 -10

Calidris alpina

190

190

2002 r./ year, n=32

290 390 490 590
2002 r./ year, n=11

2002 r./ year, n=13

290 390 490 590

Puc. 7. PasmeLyeHne rHe3s KynMKOB OTHOCUTENbHO FPaHnLbl MBKOBO-OCOKOBO-APUaf0BOI MOXOBO-NMLIARHNKOBO
TYHAPLI Ha nnakope (BepXHAS rucTorpamma) v rpaHnlbl Be3AeX0AHOro cnefa (HUXKHAS rucTorpamma)
B 2001-2002 rr. o ocu a6cuuce - paccTosHue (M) (BepxHAs rucrorpamMma - OT rpaHuy 6uoTona;
HUDKHAA TMCTOrpamMa - OT FpaHuL, Be3feXOfHOro cnefa); mo ocy OpAWHAT - KONMYECTBO THe3d.

Fig. 7.

Distribution of wader nests in relation to a border of the willow-sedge-dryas moss-lichen tundra on a plakor (top his-

togram) and border of a cross-country vehicle track (bottom histogram) in 2001-2002. The distance (m) is shown
along the abscissa axis (top histogram -from a border of the habitat; bottom histogram - from a border of a cross-

country vehicle track), quantity of nests is shoum along the ordinata axis.
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ObcyxaeHne
Discussion

OCHOBHble OT/MYMSA GUOTOMOB B Hauyane rHe340BaHUA CBA3aHbl C CE30HHbLIM
YPOBHEM YBflaXXHEHHOCTW. [1epBOCTENEHHOE 3HayeHWe AN KYJIUKOB B WIOHE urpaet
6uoton MO/ un3-3a paHHero OCBOGOXAEHWS OT CHera W XOpoLei MporpeBaemMocTu
(Tabn.l). 3T0 N03BOAAET KyAMKaM WCMONb30BaTb €ro [ANA  KOPMeXKW W ans
(hOpMMPOBaHNA THE3J0BbIX TEPPUTOPUIA. YUacTKM NYrOBUH Ha Nnakope W B LONUHAX
pek 0cBOBGOX A TCA OT CHEra Bo BTOPOW MOMOBMHE WMIOHA M A0 Hayana MIONsA OCTalTCA
BNAXHbIMU, UX KYNUKWU 3aCENsoT NPerMyLLecTBEHHO HO rpaHule 6uoTona.

BnusiHne pas3mMepoB TeppuToOpUU, NPUTOLHON ANS THe3J0BaHWSA, Ha pacnpeeneHue
KYyNIMKOB
Influence of the territory available for breeding on wader distribution

A group distribution of Little Stint along a border of the dominant habitat -
willow-sedge-dryas moss-lichen tundra on a plakor - is determined by high-
er density offoraging items (in particular soil invertebrates) in neighbouring
areas such as ridge-hollow complexes with sedge-cottongrass-moss associa-
tions on ridges and gramineous-forb hollows..

O pacceneHMnM KynMKOB Ha MecCTax PasMHOXEHWS BAOMb TFpaHuubl 60MbLINX
Tepputopuid, CBOGOAHLIX OT CHera, ObiI0 M3BECTHO W3 UCCAeA0BaHMN 3apybBexHbIX
opHutonoros (Summers, Underhill, 1996), HO 3Ha4MMOCTb 3TOro hakTopa ANA pasHbiX
BUAOB 6blna HEBbLIACHEHHOW. Mbl XOTeAUM YTOYHWUTb, Y KaKUX BWAOB KYIUKOB
npoAaBnATCA aHanu3npyemMmble TEHAEHUNWN N YEM OHU Bbl3BaHbI.

Mo Hawwum faHHbIM ANA 4YepHO306MKa M OGYPOKPBLINOA pXaHKKU, NpuaetarwLmx
nepsbIMW B TYHAPY W 3aHUMAKOLWMUX OTHOCUTENbHO KPYMHble TEPPUTOPUM HA MNepBbIX
npoTasMHax MOXOBO-NMLWAKHWKOBON TYHAPblI Ha MNaakope HemanoBaXxHoe 3HauvyeHue
urpana nnowafb Tepputopmmn, cBo60fHas OT CHera M yaobHas Ans yCTpONCTBa rHesfa.
O uyem CBUAETENbLCTBOBANM CUHXPOHHbIE W3MEHEHWS NAOTHOCTWU [HE3L0BaHUA 3TUX
BMAOB B 3aBMCMMOCTU OT CPOKOB CHEroTasHWA W YCNOBUI YBNaXHeHUS roja.

[He3noBOoe pasMelieHMe KynuKa-BopoGbA U KpacHO306MKa Onpefensnoch
06uMeM M [OCTYMHOCTbIO KOPMa, MOCKO/IbKY HE3aBUMCUMMO OT YCNOBUIA Ce30Ha OHW
n36upanu ofMH M TOT Xe 6MOTON UNM ero 6nuxailine rpaHuULbI.

OAHaKo NMMUTMpYOW MM (akTopoM B Bblbope MecTa [Ans THe3ga Yy BCex
nccnefyeMbliX BUAOB KYIMKOB CAYXUT MO0 HaWeMy MHEHWIO [OCTYMHOCTb HUWMK,
CBfi3aHHasA CO CTeMeHb YBAAXHEHHOCTW MeCTOo06UTaHMS.

BnusaHne o6unusa Kopma Ha pacnpejefieHue KyauMKoB
Influence offorage abundance on wader distribution

The highest food capacity of wet ridge-hollow complexes was apparently
caused Little Stints breeding at borders of these areas.
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Mo noBofy  BO3MOXHOW  COMPSXKEHHOCTH NAOTHOCTU rHe3foBaHuA
HaCeKOMOSAAHbIX NTUL C YUCNEHHOCTbIO 6eCno3BOHOYHbIX B Cyb6apkTuke He pa3s
BblCKa3blBaMCb COMHeHus (faHwnnoB, 1966; Pabuues, 1975; Seastedt, Maclean, 1979,
umnT. no: Ps6uues, 1993). O6BACHANOCL 3TO TEM, YTO FHE340BbIe MOCENEHUS NTUL U UX
NNOTHOCTb (OPMUPYKOTCA BECHOM 3ayacTyl [0 TOro, Kak pacTaeT CHer u eue
HEBO3MOXHO OLLeHWTb WM MPOTrHO3MPOBaTb KOPMHOCTb MeCTOO6GUTaHUNA.

OpHako, P.Xonmc (Holmes, 1970), n3yyass 4epHO3006MKOB 1 3amacbl X FNaBHOroO
KOpMa - TUNYAUA U XUPOHOMMUS - B Cy6apKTUYECKUX U apKTUYECKUX TyHApax ANAcKu,
yTBEpPXAaeT, 4YTO BbICOKAs MNJOTHOCTb THEe3[40BaHUA 4YepHO306MKoB B Cyb6apKTuke
CBfi3aHa C NNOTHOCTbIO KOPMOBbIX O6BEKTOB.

B.K.Pa6uues (1993) xe cumTaer, Y4TO 3aBUCUMOCTb MJIOTHOCTW THE3[0BaHWUA OT
obunus Kopma AN 4YepHO306MKOB U KYNMKOB-BOPOOLEB, MUTAKOLWUXCA TUMYNMZAMU,
BECbMa COMHWUTENbHA, MOCKO/bKY MAOTHOCTb MEPBOr0 0CTaeTcsa cTabunbHOM, a y BTOPOro
"CKayeT" B 3aBMCUMOCTM OT XapakTepa BecCHbl. MNIOTHOCTb KyNMKa-BOpob6bs B palioHe
nccnefoBaHusa, B oTAMYMe oT AMana, He3aBUCUMO OT pasHbIX MOFOAHbLIX YCNOBUIA BeceH
2001-2002 rr. ocTtaBanacb 60nee WnM MeHee cTabunbHOMW W OTAMYanacb rPynnoBbIM
XapakTepoMm pacnpefeneHus.

Y Takux BWAOB, KaK 4YepHO300WK U 6YypoKpblinas pxaHkKa, npeanonaraeMoin
3aBMCUMMOCTM Hamy He 06Hapy>XeHo, YTO MOrfo 6bITb AeliCTBUTENbHO CBA3aHO C 6onee
paHHUMMK cpoKaMu npuneta M POPMMPOBaAHUA THE3LOBLIX TEPPUTOPUIA.

Kpome Toro, cnabas 3aBUCMMOCTb pacnpefeneHus KynaukoB OT 06MAUS NuULm
00bIYHO pacLeHMBaeTCca Kak cneAcTBme M36biTKa KOpMOBbIX pecypcoB (Recher, 1966;
Duffy et al., 1981, 1984; Gonzalez, 1996). Takum 06pa3om, OTCYTCTBME CBA3N MeXAY
NAOTHOCTbI THE34 M NNOTHOCTbIO NULLEBLIX 0OBEKTOB Y 4epHO306MKa, KpacHO306uKa,
pXaHKM B Hallem cflyyae MOXHO paccmaTtpuBaTb KakK yKasaHWe Ha TO, YTO MTULbl B
nccnefyemblX rHe3fioBbix 6noTonax obecneyeHbl KOPMOM.

Hanbonee KOPMHbIMW B paiioHe wuccnegoBaHus 6bian cbipble OMM, uyTo, He-
BMAMMOMY, U 06YyCNOBMNO BbIGOP KYIMKAMU-BOPOObAMU MeCT 06UTaHUSA Yy rpaHuubl C
3TUMU yyacTKaMu.

Hawwn nccnefosaHns no Kynuky-Bopo6blo B HEKOTOPOW CTeMeHW corjacytTcs ¢
npegnonoxexHnem P.B.Cammepca n J1..AHAepxunna o TOM, 4YTO BbI6GOP KynmMKamu MecT
ONA yCTpPONCTBA rHe3fja BAONMb MepumMeTpa CBO6OAHbIX OT CHEra y4yacTKOB onpefensncs
nyyweli 00eCneyvyeHHOCTbD M AOCTYNMHOCTbIO MWLM Ha 3TUX YydyacTkax (Summers,
Underhill, 1996). Bonbwwue npoTanMHbl B Hayane WKOHA BCerga o06pasykoTca Ha
yyacTKax MOXOBO-NMLWANHMKOBOW TyHApbl Ha nnakope (Tabn.l), u Kynukn-sopobbu,
[eliCTBUTENbHO, pasMeLlanncb BAOMb FPaHULbl 3TUX y4yacTKoB. OfHAaKO, Hawu B3rnagbl
pasownucb No MOBOAY KOPMOBbIX 06bEKTOB, OMPefeNstolnX pasmelleHne Kyankos.
P.B.Cammepc un J1.I.AHgepxunn npegnonaranu (cneunanbHO OHW He WU3yyanu
KOpPMOBYI0 6a3y KyNWKOB), 4TO pasMelieHue nNTuy o06ycnoBneHo 60nee BbICOKONA
NUTaTeNbHOCTbI0O U AOCTYMHOCTbIO CAYBAaEMbIX Ha 6nau3nexawuii CHer HacekOoMbIX (B
yacTHocTn Collembola). Mbl e cumTaem, 4TO MpuK OLICTPO MeHSAKOUWLECS cuTyauum ¢
TasHMEM CHera 1A 3TOro BMAa Ky/JuMKa BaXHOe 3HaYeHue B Bblbope yyacTka 06MTaHUA
UMEKT MOYBEHHbIE KOPMA, @ WMEHHO, O/IMFOXeTbl WU NINYMHKKU ABYKPbINbIX, A06blYa
KOTOPbIX B MPUIrPaHWYHbIX CO CHEroM yvacTkax 60nee ycrewHa.
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BansiHne rpaHuubl 6roToNa Ha pacnpegeneHune KyJauKoB
Influence of a habitat border on wader distribution

Taking into account the tendencies, we registered in distribution of nests of
Little Stint and Curlew Sandpiper along the border of willow-sedge-dryas tun-
dra and our data on forage reserves (Kirikova, 2002), we came to a conclu-
sion that 1) food capacity is a critical point in distribution of Little Stint, and
also suggest that 2) distribution of nests of Curlew Sandpiper along the bor-
ders between willow-sedge-dryas tundra and wet ridge-hollow complexes and
meadows may be explained by availability offorage reserves and specific fea-
tures offeeding behaviour.

BbifiBNeHHble HaMW TEeHAEHUUM B pasMelweHUn T[He3 Kynuka-sopobba w
KpacHo306uka BA0Nb rpaHuLbl MO v Haww faHHble N0 KOPMOBbLIM pecypcaM y4acTKOB
obutaHus atux Bugos (Kupukosa, 2002) nossonstoT: 1) chaenatb 3akn4veHue o
pewlatoLleid ponu akTopa KOPMHOCTU B XapaKTepe pacnpefeneHns Kynuka-Bopobbs; 2)
npesnonoXnTb, YTO MPUYMHON pa3MeLLeHns THe3[ KpacHo306MKa BAOMb rpaHuubl MO/
C cbippiMu OMM © NyroBuHamyu MOMAN CAYXWUTb (aKTOp AOCTYMHOCTU MNULLEBbIX
pecypcoB W BWUAOBble OCO6EHHOCTM KOPMOBOTO MOBefeHWA. Bo BnaxHbIXx 6GuoTonax
KpacHo306uKy npouwe p[o6biBaTh nuwy 60/1ee TOHKUM K/OBOM, YeM, Hanpumep,
YepHO306MKY. BO3MOXHO, MHOroneTHuWe KoJiebaHUd UYUCNEHHOCTU KpacHo3obuka B
apKTUYeckux TyHApax [elCTBUTENbHO CBfi3aHbl C LUMKNAMW PasBUTUS TUHYAUL
(NaHuoB, YepHoB, 1987), HO NPAMOI 3aBUCUMOCTU MeXAy pacnpefeneHMemM KOPMOBbIX
00beKTOB B 6MoTONAax, B TOM 4ucie U TUMYNUA, U NNOTHOCTbIO THE3[ KpacHo3obuka B
6roTonax B TEYEHWEe OJHOr0 THe3[0BOr0 Ce3oHa Hamu 06Hapy>XeHo He 6binio.

Mo-BuanMomMy, TeppuTOopuanbHoe pacrnpefeneHne 3TUX BULO0B  KY/NNKOB
06yCcnoBneHo ewe U 0COBEHHOCTAMM WX THE3[0BOM XM3HWU. KpacHO0306WMK W Kynuk-
Bopo6eii, KOTOpble B OTAMYME OT YepHO306MKa C PXAHKOW, HaCWMXWUBAKT KNafKy B
OQVHOYKY, 3aHMMalT HebGonblWiMe No naowagn Mecta o0butaHmsa (Kynuk-sopobeit -
1.4340.39 ra, n=3; KpacHO306MK - 1.83+0.33 ra, N=3) B NPUTrpaHUYHbIX Yy4acTKax
MOXOBO-/MILIAAHNKOBOA TyHApPbl Ha nnakope. 3To obecneynBaeT UM B MEPUOA
HacCWXWBaHWUA MWHWMaNbHblE 3aTpaTbl BPEMEHW Ha MOUCKW MWLM Ha cocefHux 6osnee
KOPMHbIX y4yacTKax W pa3Hoob6pasne KOPMOBbIX 06beKTOB. Bedb B nepuof MHKybauum
OfIMHOYHO HacuXuBalouwMe NTULLI TPaTAT Ha KOPMEXKY OTHOCMTE/IbHO MeHbLUe
BpemMeHu, Yem B fApyrue nepuogsbl (Faspunos, 1993). Hawwn faHHble HO pasmelleHuto
rHe3d Kynunka-Bopobbs M KpacHO306MKa Ha yyacTkax, rpaHuyawiux ¢ OMM (cambiMu
NPOAYKTUBHLIMWU y4YacTKamMu B TYHApPE), Ha MOWUCK KOpPMa B KOTOPbIX OPWEHTUPOBaHbI
06bIYHO BbIBOAKWM 3TWX BMAOB, He MPOTMBOPEYaT MHEHWIO HEKOTOPbIX MccnefoBaTeneit
(KoHgpaTbeB, 1982; Xneb6oconos, 1986) o TOoM, 4TO BbIGOp TEPPUTOPMU 3aBUCUT OT
KO/inyecTBa W XapakTepa pacnpefesneHus MTeHLOBOro Kopma.

AHanus pacnpefeneHns rHesq 4epHo306MKa U PXaHKUM OTHOCUTENbHO YCIOBHOA
rpaHuubl MO /[, nokasan, 4Tto B OT/IMUYME OT PXXaHKU pasMelleHue rHe3f YepHo3006MKa He
CBA3aHO C MOMOXEHWEM TpaHULbl.

Mo Halemy MHEHUWIO, Cbipble NYTOBUHbLI Be3AeXOAHbIX CNef0B CO3[al0T Ha
nnakope ANs Kynnka-sopobbs M KpacHo306MKa YA06HbI MUKpopenbed Ana ycTpoincTea
rHesga W JONOMHUTENbHbIE MECTa KOPMEXKW, 0CO6eHHO B 3acyLU/NBble NIeTHUE Ce30HbI,
npefocTaBNsAf BO3SMOXHOCTb FHE340BaHUSA W B LeHTpanbHbiX 30Hax MOM.
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3aK/o4veHne
Conclusion

Our research detected relationships among forage abundance, breeding den-
sity and area of snow-free habitats, though these relationships vary for dif-
ferent species.

We suppose that territorial distribution of waders is connected with a system
of their nuptial relations. Breeding distribution for monogamous species
(Dunlin, Pacific Golden Plover), inhabiting low-productive tundra, is deter-
mined by the area available for breeding and for gathering offorage, when
for the species where only one bird carries out incubation (Litlle Stint, Curlew
sandpiper) the reason is abundance and availability offoraging items in the
closest habitats.

Hawwn wnccnefoBaHMA B NpUOBPEXHON apKTUYECKOW TyHApe CeBepo-3anagHoro
TaliMblpa BbISIBUAM OTYET/IMBblEe CBA3M MeXAY MNNOTHOCTbIO THE3AAWMUXCA NTUL,
obunvem Kopma W nnowagbid CcBOGOAHbLIX OT cHera 6MOTONOB, XOTH 3TWM CBA3M
pasnuuarTca Yy pasHbiX BUJOB.

Ha Haw B3rnag, TeppuTopuanbHoe pacnpefeneHne KyNuKoB CBA3aHO C CUCTEMOWA
6payHblX OTHOWEHMWIA. [He3noBOe pa3MelleHWe Yy MOHOraMHbiX BWAOB (4epHO306MKa,
OYPOKPbLINOWA pPXaHKKW), HacenAwwWMx ManonpoAyKTUBHbIe TYHAPbI, OnpeAenseTcs
nnouwiagblo, MPUroAHON ANA THe3zoBaHUA n cbopa KOpMa, a y OANHOYHO HACWMXXMBAIOLLMX
ntuy (Kynumka-sopobbsi, KpacHo3obwuka) - o6unvem W [OCTYNHOCTbIO KOPMOBbIX
06beKTOB B 6nmkaliwmnx 6uoTonax.
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