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U3YYHEHUE NEPHATbIX XULLHUKOB

POJ1b OTHOLUEHUN XULWHUK-)XXEPTBA B MPOCTPAHCTBEHHOM
PACNPEAEJIEHUN U OUHAMUKE NONYNAUNN BEPKYTA U

EFrO OCHOBHbIX >XXEPTB B YCJIOBUAX JIECO-BOJIOTHbIX
JIAHALWASDTOB HUXXETOPOACKOIO 3ABOJIXKbA, POCCUA

KapsiknH U.B. (LleHTp nonesbix nccnenosaHuii, H. Hoeropoa, Poccusi)

AGcTpakT

B cratbe aHaAM3MPYIOTCSl Pe3YALTaTbl, MOAYHEHHbIE METOAOM MPOCTPAHCTBEHHOTO aHaAM3a Ha MpuUMepe KOMIAEKCa
BMAOB KPYIMHbLIX XMLHWUKOB, TAKMX Kak 6epkyT (Aquila chrysaetos) v puich (Lynx lynx), v Ux >KepTs, TakmMx Kak 3asiu-
6ensik (Lepus timidus) u kypuHbie NTULbI, B KepykeHCKOM 3aroBeaHMKe. CAEAAHDI BIBOABI O TOM, YTO 6EPKYT U PbICh
OKa3bIBAKOT O4EHbL CUALHDLIM MPECC HA BUAbI->KEPTBDI, BIAOTL AO MOAHOIO BLIGOPA pecypca, HO Ha KpaiiHe OrpaHMyeH-
HOV KOTOHHOW TEPPUTOPUU. BUALI-KEPTBLI MEPEKMBAIOT AEMPECCUM B UBOASITAX HA TEPPUTOPUSIX, CyOONTUMAALHLIX
AAsT OXOTBI I PA3SMHOXKEHMST KPYTHDLIX XUILIHUKOB. DTU U3OASTLI HAXOASITCS 3a NMpeA€AaMU UHAUBUAYAALHDLIX Y4aCTKOB
KPYIMHBIX XMLHUKOB U SIBASIOTCS pechyrnmyMamm AAsl BOCCTAHOBAEHMST MOMYASILIMIA.

KaroueBLIe cAoBa: XvilHLIE MTULLI, MEPHATbLIE XUIUHUKKM, 6epKyT, Aquila chrysaetos, XUWHUYECKUI MPECC, MOAEADL
XMUHMK-XKE€PTBA, MPOCTPAHCTBEHHDLIM aHAAM3.
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Contact: Abstract
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analysis.

Beeaenne

DyAy4M KpyMHBIM XMIIHMKOM, OepKyT
(Aquila chrysaetos) 3aHMMaeT BepxHUuE
no3vumm B Tpochmyeckmx Lensx. B aeco-
BGOAOTHLIX  AaHAmadptax Hukeropoacko-
ro 3aBOAXKbSI OH HapsiAy C poicbio (Lynx
lynx) sIBASIETCSI OCHOBHLIM XMUILHUKOM, BAU-
SIIOWMM Ha TaKue BUADLI XKEPTB, Kak 3asill-
6easik (Lepus timidus), rayxapb (Tetrao
urogallus), tetepes (Tetrao tetrix) n psi6-
yuk (Tetrastes bonasia). Kak oueHutn pe-
3yAbTAT XMWHMYECKOTO npecca Gepkyta u
PLICM Ha 3arua M KYPUHLIX Ha HEKOTOPOM
KOHKpPeTHOM Tepputopmun? Takoi Bompoc
BCTaA B pPaMKax paboTbl MO MHBEHTApPM3a-
umm 6uoTnl u cosaanuio N’MC 6uocdepHoro
pe3epBata «Hmkeropoackoe 3aBOAXKbLE»
(Hwkeropoackasi obaactb, Poccust). B aaH-
HOW CTaTbe NPEANPUVHSITa MOMbLITKA BU3YyaAU3U-
POBAaTL XMIWHMYECKUH Mpecc 6epKyTa 1 pbick

Introduction

Being a large predator, the Golden Eag-
le (Aquila chrysaetos) takes the top in the
trophic pyramid. In forest-bog landscapes
of the N. Novgorod Transvolga region it
alongside with the Lynx (Lynx Ilynx) is the
main predator impacting on such prey spe-
cies, as the Blue Hare (Lepus timidus), Ca-
percaillie (Tetrao urogallus), Black Grouse
(Tetrao tetrix) and Hazel Grouse (Tetrastes
bonasia).

This article is an attempt to visualize the
predatory impact of the Golden Eagle and
Lynx on hares and grouses in the Kerzhen-
skiy State Nature Reserve (fig. 1) to predict
further changes in breeding groups of the
Golden Eagle and to estimate its role in fluc-
tuation in numbers of prey species.

For last 25-30 years, significant experi-
ence of the description and modeling the
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Ha OCHOBHDLIX MPEACTaBUTEAEN
OXOTHUYbLE-TIPOMBICAOBOM chay-
Hbl B KepyKeHCKOM 3aroBeAHu-
ke (puc. 1), cnporHo3npoBaTthb
AAAbLHEWNIYIO AMHAMMUKY THe3-
AOBOVI TPYMNMMPOBKM GepKy-
Ta U OLEHUTb POAbL BepkyTa
B M3MEHEHUM YUCAEHHOCTU
3TUX XO3SIMCTBEHHO-BAaYKHDLIX
BMAOB >KMBOTHBIX.

B nocaeanune 25-30 aetr B
MUpE HAKOMAEH 3HAYUTEeAb-
Hbli  ONbIT (POPMAAU3OBaH-
HOTO OMUCAHMSI U MOAGAUPO-
BaHUSI AMHAMMKM TOMYASILIMI

bepkyt (Aquila chrysa-
etos). doro C. bakku.
Golden Eagle (Aquila

chrysaetos).
Photo by S. Bakka.

Puc. 1. PasioH
UCCAEAOBAHMIA.

Fig. 1. Surveyed area.
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CTBYIOWMX B TE€TE€POr€HHOM MO3anyHoOM’
pasHomacuTtabHom cpeae (Baguette, 2005;
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Garvie, Golinski, in press).

B aHaanMsMpyeMom 3aech cayyae B Ka-
YyecTBe€ OCHOBHOIO OMNUCLIBAEMOTO BMAA-
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MyTCTBYIOWErO BUAA — PbICh. B BbIOpaHHOM
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population changes in the world (for ex-
ample, Spatially Explicit Population Models
— SEPM) has been accumulated (Baguette,
2005; Dunning et al., 2006). Under condi-
tions of development of GIS software this
analysis has been considerably simplified.
However till now this approach is a little
used for the description of the system con-
sisted of several associated populations, in
particular the predator-prey system (Kliskey
et al., 2000; Schneider, 2001; Garvie, Golin-
ski, in press).

In the case under consideration the Gold-
en Eagle was recognized as the main preda-
tor species, and the Lynx — as an attend-
ant species. In the analyzed model group
the predators having different strategy and
hunting techniques, specialize on the same
prey species (grouses and the Blue Hare),
and a hare makes up to 70-80% of a diet of
both predator species.

Methods

As a basis for the analysis vector maps of
vegetation have been used. Data of winter
routing accounts (for the Lynx, Blue Hare
and grouses), transect accounts in the au-
tumn and in the spring (for grouses) and
all-seasonal routing accounts of the birds
of prey (Golden Eagle) up to 2007 have
been taken from the Nature Annals of the
Kerzhenskiy Nature Reserve, reports of the
Department of Protection and Rational Use
of Hunting Resources of the Ministry of Ag-
riculture of the Nizhniy Novgorod district
and the N. Novgorod branch of the Russian
Bird Conservation Union. The database on
all registration of the species stated above
was integrated in ArcView 3.2a ESRI where
point vector themes for every species have
been created (Novikova, Karyakin, 2008).
On the basis of points themes of species
distributions with use of extension Spatial
Analyst 2.0a by the Kernel method the
maps of density of prey species (fig. 2) and
the final map of density of all prey species
in GRID format were generated. Accord-
ing with a total number of registrations of
a lone individuals and litters per year the
map of distribution of individual sites of the
Lynx was generated with use of the mod-
ule Animal Movement 2.0. For definition of
the scheme of distribution of breeding ter-
ritories of the Golden Eagle the method of
repeating polygons over an area of possible
breeding of the species was used. The area
of polygons of breeding territories was de-
termined by the average nearest neighbor
distance, and the area of possible breeding
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coobuieHne; AaHHbIE aBTopa). B To ke Bpe-
Ms1, BUADI JKEPTB UMEIOT PasHyto BuoTtonmye-
CKYIO MPUYPOYEHHOCTbL, (PAYKTYALIMU UX YUC-
A€HHOCTM aCMHXPOHHbLI. DTO MO3BOASIET MPU
BLISIBAEHMM TE€X MAM MHBIX 3aKOHOMEPHOCTeN
B TMPOCTPAHCTBEHHOM PACMPEAEAEHUUN WH-
TEPIPETMPOBATL UX B TEPMMHAX B3aMMOAEN-
CTBUSI MEXKAY BMAAMM B MPEAEAAX MOAEALHOM
TPYIIbI.

MeToAMKa

B KkayectBe OCHOBLI AASI aHaAM3a ObiAM
VICITOAL30BaHbl TEMATMYEeCKUEe BeKTOPHbIe
CAOM, B TOM YMCAE MAAH AE€COHACAKAEHWA
TeppuTopun 3anobeaHrka 1989 r. u kapta
OCHOBHBLIX TUIMOB PACTUTEALHOCTU, TMOAIO-
TOBA€HHasl B pPe3yAbTaTe KAaccucpmKaumm
KOCMMYECKMX CHMMKOB Landsat 7 ETM+
1999-2001 rr. Marepuaabl 3MMHMX MapLi-
PYTHDLIX YHETOB (AASI pbICH, 3aiiLa-Oeasika u
KYPVHBIX), YY4ETOB Ha TPAHCEKTaxX OCEHbLIO
M BECHOM (AASl KYPMHDLIX) M BCECE30HHbLIX
MapWPYTHLIX YYETOB XMWHLIX NTUL (Gep-
KyT), A0 2007 T. BRAKOUMTEALHO, BbIAM B3SITDI
n3 Aetonucu npupoabl KepykeHckoro 3a-
MOBEAHMKA, MaTepPUAAOB OXOTYMPABAEHMSI
MuHceabxo3a Hukeropoackol obaactv u
Hwukeropoackoro otaeaeHust Cotosza oxpa-
Hbl U Poccnm 1 o6paboTaHbl CAeAy oMM
obpasom. basa AaHHLIX BCEN COBOKYIMHO-
CTU perucrpaumii BUAOB MHTErpPUpOBaHa B
ArcView 3.2a ESRI, rae no kakaomy BuAY
CO3AaHbl TOY€YHble BEKTOPHbIe TeMbl (HoBu-
KkoBa, KapsikuH, 2008). Ha ocHoBe Toyey-
HbIX TEM PAaCMpPEAEA€HMs BUAOB C TOMO-
Wb MOAYAsl Spatial Analyst 2.0a meToaom
Kernel B popmare GRID noctpoeHbl KapTbl
MAOTHOCTU BUAOB->KEPTB (PUC. 2) U UTOrosast
KapTa MAOTHOCTU BCceX BMAOB-KepTB. Kapra
pacrnpeAeAeHns UHAMBUAYAALHLIX YYacCTKOB
PLICM TMOCTPOEHA MO COBOKYMHOCTU pPerun-
CTpauMil OAMHOYHDLIX OCOBEN 1 BLIBOAKOB B
rOA C MOMOLILIO MOAYAsl Animal Movement
2.0. Arst orpeAeAeHUsl CXeMbl pacrnpesese-
HMUsI THE3AOBbIX Y4aCTKOB G€PKYTa MCTMOAb30-
BaH METOA MOCTPOEHMS CUMMETPUYHbBIX MO-
AUTOHOB 3aAQHHOW MAOLLAAM BHYTPU KOHTyPa
06AACTM BO3MOXKHOIO THE3AOBAHMsI BMAQ.
[MAowWaAb MOAMIOHOB THE3AOBLIX YYaCTKOB
OMPEAEASIAACL CXOAsl U3 CPEAHErO PAacCTo-
SIHUSI ME>KAY THE3AAMM COCEACTBYIOWIMX Map,
a 0BAACTb BO3MOYKHOTO OOUTAHMsI BLIAEAEHA
Ha OCHOBAHWUM MapaMeTPOB PACMPEAEAEHMSI
M3BECTHLIX THE3A MO OTHOWIEHMUIO K TEM UAU
VHLIM BbIAAAM KapTbl pactuteAbHocTn (Ka-
PSIKUH U Ap., 2000).

B 06paboTke AAHHLIX MPUMEHSIAM MOAYAD
Spatial Statistic n nporpammbl Statistica 6.0
n Microsoft Office Excel 2003.

3asu-6easik (Lepus timidus). doto C. bakku.

Blue Hare (Lepus timidus). Photo S. Bakka.

was selected in according with parameters
of distribution of known nests with respect
to formations of the map of vegetation (Kar-
yakin et al., 20006).

For data processing the module Spatial
Statistic and programs Statistica 6.0 and Mi-
crosoft Office Excel 2003 were applied.

Results of research

The Kerzhenskiy Nature Reserve is located
at the left side of the Kerzhenets river in the
western part of the Kamsko-Bakaldinskie
wetlands (fig. 1).

In 1998-2002, only a breeding territory
of the Golden Eagle was known and once
more was projected in the territory of the
Kerzhenskiy Nature Reserve (Kurochkin,
Korshunov, 2002). In 2002-2004, during a
peak of number of the hare on a background
of realization of actions on the installing of
artificial nests the number of the Golden
Eagle’s breeding territories has increased.
Now there are seven territories of Golden
Eagles covering the territory of the Reserve.
The developed structure of the Golden Ea-
gle breeding group at the territory of the
Kerzhenskiy Reserve now remains without
any changes, the breeding success changes
only.

The Lynx in different years in the Kerzhen-
skiy Reserve is registered on 4-5 sites, on
2-3 sites — females with litters.

Comparing the account data and the gen-
erated maps of distribution for each grouse
species in different years and seasons the
sufficiently high spatial and time dynamics
has been revealed. The number of grouses
fluctuated, changing more than in 10 times
since 1993 to 2006. Numbers of the main
preys (Hare and Black Grouse), as well as
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Puc. 2. [rotHOCTL
MOMYASILINIA OCHOBHDBIX
BMAOB JKEPTB B
KepskeHckom
3arioBeAHUKE B 3UMHUIA
nepmoa 2006/2007 rr.

Fig. 2. Density of
populations of main
prey species in the
Kerzhenskiy State Na-
ture Reserve in winter
2006/2007.

Pe3yAbTaTbl MCCAEAOBAHMMN

KeprkeHckuin 3anoBeAHMK pacrnoAaraeTcs B
AeBobGepeskbe p. KepykeHew B camoii 3anaa-
HOM 4actm maccmBa Kamcko-bDakarAnMHCKmx
6onoT (puc. 1).

B 1998-2002 rr. B oXpaHHOI 30He Kep-
JKEHCKOTO 3arioBEAHMKA ObIA M3BECTEH OAVH
rHE3A0BOM y4acTok 6epkyTta 6AM3 03. Yép-
HO€ U MPEANOAAraroCh HaAuuMe elé OAHO-
ro yyactka (KypoukuH, KopuyHos, 2002). B
2002-2004 rr., B MEPUOA NMNKA YNCAEHHOCTU
3aiua, Ha (OOHE peasusauMu MepOonpusl-
TUIA MO YCTPOWCTBY MCKYCCTBEHHLIX THE3A,
KOAMYECTBO THE3AOBLIX Y4YacTKOB 6epKyTa
OMNPEeAEAEHHO BLIPOCAO M B HacTosillee Bpe-
M3l SIBASIETCSI  OMTUMAALHLIM  AASI  TA€XKHOM
30Hbl (KapsiknH n ap., 2006). Tepputopuio
3arNoBEeAHMKA 3axXBaTblBAIOT CEMb YYacCTKOB
6epPKyTOB, Ha YETLIPEX M3 KOTOPLIX OBHapy-
JKEHbI THE3Aa U elweé Ha TPEX 3aperncTrpmpo-
BaHbLI PEryAsipHbIE BCTPEYM B3POCALIX MTULL.
CAOXKMBIIASICSI CTPYKTYpA THE3AOBOM TpyM-
nupoBkM Gepkyta B paiioHe KepskeHckoro
3aroBEeAHMKA B HACTosIlee BPEMsl OCTa€Tcsl
6e3 M3MEHEHMIi, U3MEHSIETCS AMWD YCrex
pasMHo)keHusl.  Cxema  pacripeaeseHumst
THE3AOBLIX y4acTKoB 6epkyTa Bceit Kamcko-
bakarAMHCKONM THEe3A0BOV IPYMIMPOBKU MO-
KasaHa B nybavkaumm C.B. bakku ¢ coasro-
pamu (cm. cTp. 58).

was supposed, changed asynchronously. A
number of the Black Grouse in the Reserve
increased in 2004-2006, but trends of num-
bers in the different territories were different
— not only positive, but also negative. At
the same time the number of the hare for
the same period was steadily reduced due
to fast degradation of the groups located in
a peripheral part of large bogs and waste-
lands surrounded pine forests (fig. 3, 4).

The statistical analysis of changes in num-
bers of prey species in the Reserve with
respect to a number of abiotic and biotic
factors has allowed assuming that chang-
es in numbers of prey species in particular
the Hare and Black Grouse are determined
by predatory impact (Gelashvili, Ivanova,
2000).

Combination of the final maps of distribu-
tion and density of prey species with maps
of individual sites of predators (fig. 5) has
shown a high positive correlation between
increase in density of preys and the distance
from the centers of individual sites of preda-
tors (r=0,97; p<0,05; n=100 at a step of 1
km). It has appeared that during the autumn-
winter period the prey species reached the
maximal number outside sites of predators,
and in the center of their sites the density of
populations of preys in similar habitats was
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Terepesa (Tetrao tetrix).
®oro E. KopuryHosa.

Black Grouses (Tetrao
tetrix).
Photo by E. Korshunov.

KOAMYECTBO  MHAMBMAYAALHLIX —Y4acCTKOB
PLICY HA TEPPUTOPYUM 3AMTOBEAHMKA B MMOCAEA-
HUE HECKOALKO AET, MO-BUAMMOMY, OCTA&TCsI
CTaBUABHBIM. PbiCh B Pa3HbIE TOABI PETUCTPU-
pyetcst Ha 4-5 ydactkax, Ha 2—3 yyacTkax —
CaMKM C BLIBOAKAMM.

CornoctaBAeHMe YYETHLIX AAHHLIX M MO-
CTPOEHHLIX Ha MX OCHOBE KapT pacripeAeAe-
HUST KOKAOTO BMAA KYPVHDIX MTYLL MO FOAaM U
Ce30HaM MO3BOAUAO BLISIBUTL AOBOALHO CUMAL-
HYIO BPEMEHHYIO M MPOCTPAHCTBEHHYIO AVHA-
muky. C 1993 no 2006 rr. YNCAEHHOCTDL Ky pU-
HBLIX MTULL (PAYKTYMPOBAAQ, M3MEHSISICL Boree
yem B 10 pas, HO, B TO >Ke BpeMsl, painioHamu
KOHLIEHTPALMM OCTABAAMCL MECTOOOUTAHWSI,
OMNTVMAABHBIE AASI KYKAOTO BUAA: AAST PSIOUM-
Ka—TrpupeyHbie XBOV[HO-LI.IV[pOKO/\VlCTBeHHble
A€Ca, AASI TETEPEBA — KOMIAEKCH OOAOT, AAS
rayxapsi — 6opbl. YUMCAEHHOCTb OCHOBHDBIX
OGLEKTOB MUTAHMST XMIIHMKOB — 3aiilia U Te-
TepeBa, KaKk U MPEANOAararoch, U3MEHsIAACh
acMHXpOHHO. B 2004-2006 rr. YNCAEHHOCTL
TeTepeBa B 3aMOBEAHMKE POCAQ, HO AVIHAMM-
Ka YMCAEHHOCTM B PA3HLIX O4arax, COCPEeAo-
TOYE€HHLIX BOKPYTr TOKOB, MPUYPOYE€HHLIX K
KPYMHbLIM GOAOTaM, ObiAd PasHOM, MpUYeM
HE TOALKO MO3UTUBHOWM, HO M HeratMsHou. B
TO >K€ BPEMSI YNCAEHHOCTL 3aKua 3a 3TOT Ke
MEPUOA YCTOMUMBO COKPAILAAACD 3a CUET Obl-
CTPOW A€rpasaumy rpyrrnmpoBOK, COCPEAO-
TOYEHHDLIX B NEPUMEPUNHON YacTu KPYIHDLIX
BGOAOTHBIX MACCMBOB M COCHOBDBIX MyCTOLIE
(puc. 3, 4).

CraTuCTMYeCcKMin  aHaAM3  U3MEHEeHUM
YMCAEHHOCTM BUAOB->KEPTB B 3arOBEAHU-
KE MO OTHOWEHMIO K PSIAYy aBMOTUYECKMX
M 6uoTMYECcKNX (PAKTOPOB MOKA3AA 3HA-
YMMYIO KOPPEASILMIO AMIIL MEXKAY MAOT-
HOCTBIO PSIOUMKA U KOAMHYECTBOM OCAAKOB.
[lo npuumHe OTCYTCTBUSI 3HAYMMBIX KOP-
PEASILMI MEXXAY AMHAMMKOW YMCAEHHOCTU
BMAOB U PSIAOM aBMOTMYECKUX U BuoTHYe-
CKMX (PAKTOPOB OLIAO BLICKA3AHO MPEA-
MOAOKEHUE, UYTO AMHAMMKA YUCAEHHOCTU
BMAOB >KEPTB, B OCOOEHHOCTM 3aiua u
TeTepeBa, ONPEAEASIETCs MPEeCCOM XUIHU-
koB (IeaamBuAu, MiBaHoBa, 2000).

lowest. That fact is interesting, that for the
period 2004-2006 the least average annual
density of all prey species was noted in the
area where there is the oldest breeding ter-
ritory of the Golden Eagle which as well as
borders on two sites of the Lynx.

In 20006, at the beginning of deep decline
in the number of the Blue Hare, check of
three breeding territories of the Golden Ea-
gle has shown the successful breeding on
only one of them, and it was the one where
the density of population of the Blue Hare
was the highest (fig. 5).

Discussion

Habitat preferences and local predatory
impact

Individual sites of the Golden Eagle and
Lynx are perennial and have the large sizes.
According to results of the analysis it is pos-
sible to assume, that the spatial structure of
groups of both species is determined firstly
by peculiarities of habitats, and only sec-
ondly — by the population number of prey
species. The number of preys impacts firstly
on breeding success of predators.

The Golden Eagle prefers to breed not
in areas that are characterized by the most
dense breeding of prey species, but close
to borders between forests and bogs in im-
mediate vicinity to the large bogs where
density almost of all prey species is aver-
age, but their availability for eagles hunt-
ing is sufficiently high and there are specific
conditions for the nest building. As a result,
during the summer period in the center
of the breeding territory the Golden Eagle
reduces the density of all prey species, in
particular the Blue Hare to a minimum.
Owing to such constant local pressure the
prey species on breeding territories of the
Golden Eagle in some years has not time
to recover its number up to optimum (see
fig. 5). As aresult Eagles are forced to make
a break in breeding because of impossibil-
ity of successful feeding of nestlings or to
change dates of breeding and to adopt the
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CoBMmelleHVe MTOTOBLIX KApPT pacrpeae-
A€HMSI U MAOTHOCTVM BMAOB >KEPTB U KapT
VHAMBMAYAABLHBIX YYACTKOB XMIIHUKOB (pUC.
5) nokasano BLICOKYIO MOAOYKUTEALHYIO KOP-
PEASILMIO MEXKAY YBEAUYEHMEM MAOTHOCTU
JKEPTB U YAAAEHUEM OT LIEHTPOB MHAMBUAY-
AABHBIX Y4aCTKOB XMWHMKOB (r=0,97; p<0,05;
n=100 npwu ware B3sTUs1 TOYEK cpe3a 1 Km).
OKkasarochb, YTO B OCEHHE-3UMMHUI TMEPUOA
BUAbBI YKEPTB AOCTUTaloT MAaKCMMAALHOM YMC-
AEHHOCTU B ONTYMAALHBIX AAs OOUTaHMs B1O-
TOMax 3a MpeAeAaMM YHacCTKOB XMILIHUKOB, a
B LIEHTPE MX YYaCTKOB MAOTHOCTb MOMYASILIWIA
JKEPTB B AHAAOTUYHBIX BGMOTOMAX MUHMMAAD-
Ha. VIHTepeceH TOT hakT, 4YTO 3a MepuoA
2004-2006 rr. HaMMeHbLLasl CPEAHETOAOBAST
MAOTHOCTb BCEX BMAOB XKEPTB OTMEYaAACh Ha
TEPPUTOPUMA, TA€ HAXOAUTCSl CTapenumm us
M3BECTHLIX THE3AOBOM Yy4acToK BepKyTa, KO-
TOPBbIN, K TOMY K€, IPAHUYUT C ABYMSI y4acT-
Kamu PLICH.

B 2006 r., B meproA Hayara rAyOoKom
AernpeccMm YMCAEHHOCTM 3aiiua, MpoBepkKa
TPEX y4acTKOB OepKyTa rMokasara HaAuuve
YCIMEIWHOro PA3MHOYKEHMST AMLLIL HA OAHOM U3
HUX — Y UMEHHO Ha 3TOW TePPUTOPUM MOIy-
ASILMST 3aiiLla AOCTUTaAQ MAKCUMAALHOWM MAOT-
Hoctu (puc. 5).

AunHammka Kamcko-bakaraMHCKoWM rHesao-
BOV IPyNMUPOBKM BEPKyTa B COOTHOWEHNM C
AVHAMMKOW YMCAEHHOCTM 3aiua-6easika onm-
caHa B nybankaumm C.B. bakku ¢ coasropa-
mu (cm. cTp. 46-67).
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Puc. 3. [IAOTHOCTb MOMYASILIMIT OCHOBHLIX BUAOB JKePTB B KepXX€HCKOM 3arnoBeAHuKe
B 1993-2006 rr.: 3ariua-6eAsika (Lepus timidus) — Mo AQHHLIM 3UMHUX MAPLIPYTHDIX
YHETOB, KYPUHBIX — I10 PE3YALTATaM OCEHHUX Y4ETOB (0cobm/1000 ra).

Fig. 3. Density of populations of main prey species in the Kerzhenskiy State Nature
Reserve in 1993-20006: Blue Hare (Lepus timidus) — according with data of winter
counts, grouses — according with data of autumn counts (individuals/1000 ha).

additional food resources.

The increase in numbers of the main prey
species is rather short; it is well illustrated
on an example of the hare fig. 4 on p. 58
(Bakka et al., pp. 46-67). During such peri-
ods Golden Eagles breed at the majority of
territories and have the maximal breeding
success, but the general part of time they
survive under conditions of low number of
the main prey species. Under these condi-
tions, the number of prey items seems to
exceed the acceptable bounds of preda-
tory pressure on the local populations of
prey species. And the asynchronous unsuc-
cessful breeding at different pairs of eagles
seems to be connected very often not with
the total decline in the number of some
prey species in the surveyed region, but to
be a consequence of exceeding predatory
pressure in a local site.

The Lynx, as well as the Golden Eagle
prefer to inhabit ecotone plant communi-
ties. In the territories where individual sites
of the Lynx and the Golden Eagle are over-
lapped, these predators render very strong
predatory pressure on the hare, especially
under conditions of the low number of oth-
er accessible food items, such as the Black
Grouse.

Thus, both the Golden Eagle, and the
Lynx carry out withdrawal of preys of local
populations in mainly the ecotone ecosys-
tems having rather small area.

Owing to the non-uniform distribution
of large bogs and pine wastelands that are
preferable landscapes of predators, there
are woodlands between them where hunt-
ing of large predators for some reasons is
inconvenient or impossible. These territo-
ries are the refugiums for the prey species
and the centers of their recovering, that
have been confirmed by the results of spa-
tial analysis for the period since 1993 to
2006. The highest average densities of all
prey species for that long-term period were
noted in that territories where the predatory
pressure was the lowest (fig. 5).

Exceeding acceptable level of with-
drawal of preys on sites of the Golden
Eagle: the reasons

Why does the Golden Eagle exceed the
acceptable level of withdrawal of prey items
on its sites? The mechanism seems to be as
follows. The Golden Eagle is limited by an
opportunity to hunt only within the limits
of the certain distance from the nest. The
admissible distance from the nest is deter-
mined firstly by energy consumption for



74

INepHarbie XuHUKM 1 nx oxpaHa 2010, 18

U3yueHne nepHaTbiX XMUILHUKOB

Puc. 4. AvHamuka
pacripeAeAeHms u
MAOTHOCTY MOIMyASILIMN
3aiua-6eAsika (caesa)
U TeTepesa (crpasa)

B 3MMHUE MEPUOADLI
2004-2007 rr.

Fig. 4. Distribution and
density trends of the
population of the Blue
Hare (left) and Black
Grouse (right) in winters
2004-2007.

O6cyxaenme

Bui6op mpeAnoyMTaeMbix 6MOTONOB M
AOKAALHLINM MPeCcC XMIHNKOB

VIHAVBUAYaAbHBIE YYACTKM GEPKYTA M PbICK
MOCTOSIHHLI M MMEIOT KPyTHble pasmepbl. Ha
OCHOBE [MPOBEAEHHOTO AHAAM3A MOYKHO IPEA-
MOAOYKMTD, YTO MPOCTPAHCTBEHHASI CTPYKTYPA
rPYMNMMPOBOK OBOMX BMAOB OMPEAEASIETCS,
B MEPBYIO OYEPEAb, BMOTOMUYECKMMU OCO-
GEHHOCTSIMM MECTHOCTH, M AMLIL BO BTOPYIO
— YYCAEHHOCTLIO MOMYASILIMI XKEPTB. YncaeH-
HOCTDb >KEPTB B MEPBYIO OYEPEAb BAUSIET Ha
YCrex PasMHOKEHMS! XMIIHMKOB.

bepkyT Tsroteer B CBOeM pacrpocCTpaHe-
HUM HE K MeCTam HanbGoAee MAOTHOro obuTa-

flights from the nest to the hunting site and
back; and secondly, the competitions with
neighbors, which level is directly connect-
ed with landscapes that are occupied by a
breeding group, number and availability of
food items. Due to the preferences of the
Golden Eagle to breed at areas with the
large portion of ecotones in the biotopic
landscape structure, and to hunt in eco-
tones a little number of habitats are conven-
ient for the prey species surviving. The cent-
ers of the recovering of populations of prey
species could be developed in buffer zones
between sites of the nearest pairs of Eagles,
but these zones are small on the area, and
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Puc. 5. IroTtHOCTD
MOMYASILIMI BUAOB XKEPTB
U pacripeaeseHme
MHAUBMAYAABHDIX
YHACTKOB XMILHUKOB

B 2004-2007 rr.
(BBEPXY); MAOTHOCTD
MOMyASILIMI BUAOB KEPTB
U pacripeaeseHme
BDLIBOAKOB PbICU

(Lynx lynx) B 3uMHumii
nepuoa 2006/2007

IT. Y NOCEeUABINXCS
FTHE3AOBbIX Y4aCTKOB
6epKyTa B BECEHHUI
rniepyoa 2007 r. (BHU3Y).

Fig. 5. Density of
populations of prey
species and allocation
of individual territories
of predator species in
2004-2007 (upper);
density of populations
of main prey species
and allocation of Lynx’s
(Lynx lynx) litters in
winter 2006/2007 and
monitored breeding
territories of the Golden
Eagle in spring of 2007
(bottom).
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HMsI KAKOTO-AMBO BUAA YKEPTB, & K OMyIIKaM (K
rpaHuue Aec/6OAOTO) B HEMOCPEACTBEHHOM
GAM30CTM OT KPYIHLIX BOAOT, FAE€ MAOTHOCTD
NPaKTUYECKM BCEX BUAOB-XKEPTB CPEAHSIS,
HO MX AOCTYMHOCTb AAsi AOOLIYM C BO3AyXa
AOBOALHO BLICOKAsl, U UMEIOTCsI crieumdpmye-
CKME YCAOBMSI AAsl YCTPOWCTBA rHe3Aad. B pe-
3yAbTaTe, B A€THUI MEPUOA B LIEHTPE CBOEW
rHE3A0BOM TEPPUTOPUM BEPKYT CHUXKAET AO

can not provide valuable recovering the
number of prey species. Besides at the de-
creasing in numbers of prey species Golden
Eagles annually change nests that virtually
are not observed at their high number.

However change of nests does not solve
a problem of deficiency of food items in
long-term prospect, more likely even ag-
gravates it. Because at the dense popula-
tion the Golden Eagle is limited in an op-
portunity of a choice of nests by a contour of
the breeding territory to not compete and
conflict with neighbors. This fact is well il-
lustrated by data about use by birds of nest-
ing platforms on the Kamsko-Bakaldinskie
wetlands: for 10 years of their existence in
buffer zones between breeding territories
of Golden Eagles no platform has not been
occupied, but almost all breeding pairs an-
nually changed the nests located in 2-3
km from each other (Karyakin, et al., 20006;
Bakka et al., p. 46-67). As a result of an-
nual change of nests the Golden Eagle con-
sumes food items uniformly in the territory,
and as a result undermines the number of
prey species at absence of their replenish-
ment from the outside. As a result, in the
dense breeding groups, the Golden Eagle
renders very high predatory pressure on the
prey species. And it appears that popula-
tions of prey species can not recover their
number under conditions of habitats small
on the area for surviving.

Exceeding acceptable level of with-
drawal of preys on sites of the Golden
Eagle: the consequences

At uniform distribution of large predators
and uniform consumption of food items by
them under conditions when habitats for
surviving are too small on the area, popula-
tions of prey species suffer very much and
recover slowly. Local exhausting the prey
items by Golden Eagles on their breeding
territories result in a decrease in procure-
ment of food recourses for the predator.
The first functional reaction is the absence of
breeding of eagles on these sites. Then uni-
form distribution of sites in the landscape is
destructed. And the recovering of the struc-
ture of site distribution demands essentially
more time, than the recovering of prey spe-
cies numbers.

It is observed now during the perennial
decreasing in the number of the Blue Hare
in the center of the Kamsko-Bakaldinskie
wetlands. Borders of the Kamsko-Bakaldin-
skaya breeding group of the Golden Eagle
are defined by the location of landscapes
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MMWHMMYMa MAOTHOCTL BCEX OCHOBHBIX BUAOB
JKEpPTB, B OCOBEHHOCTM 3aiiua-Geasika, a B
3MMHUIA MEePUOA CYIIECTBEHHO paclmpsieT
TEPPUTOPUIO OXOTbI, MOABEPrasi XMILHNYECKO-
My npeccy nepudepuiiHbie 06AaCT CBOEro
y4yactka. Mo npuyMHe Takoro MocCTOSIHHOrO
AOKAALHOTO MPECCUHra YUMCAEHHOCTb XKEPTB
Ha y4actkax 6epKkyTa B OTAEALHbIE TOAbI HE
YCreBaeT BOCCTAHOBUTLCS AO OMTUMAALHOM
(puc. 5). Kak creactBre, OpAbl BbIHY KAEHDI
AeAaTh MepepbiB B Pa3sMHOXKEHMM U3-3a He-
BO3MOYKHOCTM YCIEWHOro MpoKopma MreH-
LOB AMGO CMeWAaTh CPOKU PA3MHOXKEHUsI U
NMepeKAIYaTbCsl HA AOTIOAHUTEABbHbIE KOpMa.
IMocaeaHee, Bnpouem, HabAoAaeTcsl He 6o-
Aee yem y 10% map v MOATBEPIKAEHO AMLIDL
A1 ABYX Nap Kamcko-bakaraMHCKOM rHe3A0-
Bovi rpynnmposku B 2007-2009 rr.

VKM YUCAEHHOCTU OCHOBHbIX BUAOB >KEPTB

Tun4Hble OXOTHMYLY GMOTONbI 6EPKYTA B KEP)KEHCKOM 3arOBEAHMKE: BEPXOBbIE
6on0T1a (BBEPXY) M cOCHOBbIE MycToum (BHu3y). doto C. bakku.

Typical hunting sites of the Golden Eagle in the Kerzhenskiy State Nature Reserve:
bogs (upper) and wastelands surrounded by pine forests (bottom).

Photos by S. Bakka.

the most suitable for the Eagles’ breeding.
The raised breeding density in the center
of the group was the reason of the total
withdrawal of preys and thus of the un-
dermining of the food resource. And as a
result “loss” of the Golden Eagle’s breed-
ing territories has begun here. The pairs
breeding at the periphery of the Kerzhen-
skiy Nature Reserve form a boundary part of
the Kamsko-Bakaldinskaya breeding group.
The area habitats for the prey species sur-
viving is larger here and, as consequence,
the recovering of prey species numbers
happens more quickly — due to migrations
of individuals from the outside. Therefore it
is possible to assume that the pairs breed-
ing at the edge of such groups, are more
stable due to regular replenishment of food
items. And under conditions of the high-
est number of prey species they seems to
be a distinctive “buffer” of the breeding
group, but under conditions of decreasing
in prey species numbers, they become its
“main body”. These “main bodies” provide
“stock” of free individuals, which will be re-
colonize the breeding territories which have
become empty earlier at the center of the
breeding group and whenever possible will
settle beyond its borders.

Do the predatory pressure of the Golden
Eagle result to exhaustion of prey items?

This research allows to claim, that large
territorial predators render sufficiently strong
impact on the main prey species, down to
their total extinction on local sites. In the
last case the successful breeding of preda-
tors on these sites periodically becomes
impossible. However nature landscapes al-
ways represent a mosaic of different habi-
tats which significant part is not convenient
for the hunting of large predators. Owing
to it, in all of the landscape the predators
are not able to reduce the population den-
sity of prey species down to such degree
to define their population trend. Thus, num-
bers of prey species and predators in all of
the landscape (corresponding to a level of
breeding groups and/or micropopulations)
changes according to the classical model
“predator-prey”, that we observed for a
system Golden Eagle — Blue Hare in the ter-
ritory of the Kamsko-Bakaldinskie wetlands
(Bakka et al., p. 46-67).
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Tayxapb
(Tetrao urogallus).
Poro E. KopuyHosa.

Capercaillie
(Tetrao urogallus).

Photo by E. Korshunov.

AASITCSI HEAOATO; Ha MpUMepe 3aiila 3TO XO-
POLIO UAAIOCTPUPYET PUCYHOK 4 Ha ctp. 58
(bakka u Ap., ctp. 46-67). B Ttakme nepwmo-
Abl 6EPKYTbI PA3MHOMKAKOTCS1 HA BOALIIMHCTBE
YYaCTKOB M UMEIOT MAaKCMMAALHbIN yCriex pas-

MHO>K€HMSI, HO OCHOBHYIO YaCTb BPEMEHU MM
MPUXOAUTCSI CYLUIECTBOBATb B YCAOBMSIX HU3-
KOW YMCA€HHOCTM OCHOBHbLIX BMAOB >KepTB. B
3TUX YCAOBUSIX, BUAMMO, MPOUCXOAUT MPEBLI-
lIeHME AOIYCTUMOTrO MOPOra U3bsITUSI >KEPTB
M3 AOKaAbHBIX monyasumii. [Mpeactaeasiercs,
YTO ACMHXPOHHOE OTCYTCTBME YCIELWHOro
Pa3MHOXKEHMST Yy PasHbIX Map OPAOB OYEHL
4acTo CBSI3AHO HE C OOLWMM CMIAAOM YMCAEH-
HOCTU TOTO MAM MHOTO BMAQ >KEPTB B MCCAE-
AYEMOM PAafioHe B LIEAOM, HO SIBASIETCS] CAA-
CTBMEM MPEBLIEHNST XUIHNYECKOro npecca
Ha AOKaALHOM y4YacTKe.

Puich, Kak M GEpKyT, TSAroTeeT K 3KOTOH-
HbIM, MPEUMYILECTBEHHO OIyLEeYHbIM, CO-
obuwecrBam. Ho €& MHAMBMAYAALHBIE YHACTKM
obwyMpHee, OHa He CBs3aHa crieumMguye-
CKMMM YCAOBUSIMM AAsI YCTPOWCTBA AOTOBaA,
1 MO3TOMY B TE€YEHME BCEro Ce30Ha MPEeAno-
YUTAET OXOTUTLCST B OMTMMAALHBIX MECTOOOU-
TaHUSIX KaKAOTO BUAQ >KEPTB B OTAEALHOCTU,
MPUAEPIKMBASICL O4aroB MX YMCAEHHOCTU. B
pe3yAbTaTe, CPABHMTEALHO C 6EPKYTOM, PbICh
6oAree PABHOMEPHO OCBaMBAET KOPMOBOVA
pecypc, MOCTeNneHHO nepemewasch B Me-
CTa MOBLIWEHHOM MAOTHOCTU BMAOB >KEPTB,
B ocobeHHoCTM 3arua-6easika (puc. 5). Mo
STOM MPUYMHE HA y4YacTKax OOUTaHMsI pPbICK
HE HAOAIOAAETCSl PE3KMX CE30HHDLIX MaAe-
HUMA MNAOTHOCTM BMAOB >KepTB. OAHaKoO Ha
TEPPUTOPUSIX, TAE€ MHAMBUAYAALHBIE YYACTKU
pbicK 1 BepKyTa MEPEKPLIBAIOTCS, 3TV XMULL-
HVKM COBMECTHO OKAa3blBAIOT OY€HL CUALHbIA
MPeCC Ha 3aiua, 0COBEHHO MPU HU3KOM YnC-

A€HHOCTM APYIMX AOCTYTHBLIX KOPMOB, TaKMX
KaK TeTepes.

Takum obpasom, u 6epKyT, U PLICh OCy-
LIECTBASIIOT U3LSITUE XKEPTB M3 AOKAABLHBIX
MOMYASILIMA HA OrPAHUYEHHDLIX MO MAOLAAU
TEPPUTOPUSIX, UMEIOIMX MPEUMYILECTBEHHO
3KOTOHHDIM Xapaxkrep.

To, 4YTO SKOTOHDI SIBASIIOTCSI 30HOW MaKCu-
MAALHOTO U3DbsITUsI BEPKYTOM CBOMX KEPTB,
MOATBEP)KAAET HE TOALKO npumep KeprkeH-
CKOro 3aroBEAHMKA, HO M Hawy HabAoae-
HUsl Ha 6onoTax BacceiiHa Bepxher Kambl.
OCHOBHLIMM KEPTBAMM GepKyTa 3A€Ch SIB-
ASIIOTCS 331U M TPU BMAA KYPUHBIX — BeAast
Kyponatka (Lagopus lagopus), Tetepes u
rAyxapb. MakCcMMacbHOE KOAMHECTBO HAOAIO-
AQBILMXCST OXOT BepKyTa B 3TOM paiioHe npu-
XOAWUTCSI HA yHaCTKM BOAOT, € OBAECEHHOCTLIO
ot 20 a0 40%, Ha yaareHun He Goree 1 kv
OT BBLICOKOCTBOALHOIO Aeca. B Takux 6uoro-
rax MAOTHOCTL MOMYASILINM K&KAOTO U3 BUAOB
JKEPTB HUXKE, YEM B BOALIIMHCTBE OKPYIKAKO-
wyx 6MOTOMNOB, HO B CYMME AAsI BCEM IPYMIbl
BMAOB OHa MPUOAMKAETCSI K OMNTMMAALHOV
MAOTHOCTM OTA€ALHOTO BMAA B TUMIMHYHOM AASI
Hero 6uotorne (puc. 6). B ykasaHHom crieu-
ncpmyeckom 6uortorie 6epKyT BLIAABAMBAET
70-90% HaceaeHus1 3aiiua, NpPaKTUYECKU
BCero rayxapsi, Ao 80% HaceAeHus TeTepeBa
M AVILIL HEKOTOPOE KOAMYECTBO BEAbIX KypO-
natok (KapsikuH, 2006). AHaAOrMYHOE COOT-
HOLIEHWE MOAYYAEeTCsl B PE3yALTaTe U3yYeHMs]
criekTpa nutaHusi 6epkyTa Ha 3TUX XKe Tep-
PUTOPUSIX METOAOM aHaAM3a MOraAok U rnoe-
Aeli (KapsikvH, 1998).

bAaroaapsi HEpPaBHOMEPHOCTM pacrpeAe-
A€HMsI KPYTHBIX KOMIMAEKCOB BOAOT M COCHO-
BbIX MyCTOWEM, K KOTOPLIM TSFOTEIOT XMIL-
HUKM, MEKAY HMMM COXPAHSIIOTCS CUABLHO
bparmeHTMPOBAaHHLIE A€CHLIE TEPPUTOPUM,
rA€ OxoTa KPYMHLIX XMIUHUKOB MO PsIAY Npu-
YMH 3aTPYAHUTEALHA MAM HEBO3MOYKHA. DU
TEPPUTOPUM SIBASIIOTCST O CYyTU pecpyrmyma-
MU BUAOB >KE€PTB M LIEHTPAMM UX BOCCTAHOB-
A€HMs1, Ha YTO OAHO3HAYHO YKAa3blBaeT Mpo-
CTPAHCTBEHHDbIN aHaAM3 3a nepuoa ¢ 1993
rno 2006 rr. CpeaHue rnokasarean NAOTHOCTU
BCEX BMAOB >KEPTB 3a 3TOT MHOTOAETHWI Me-
PVOA AOCTMTaAM MAKCMMAALHOTO 3HaueHusl
VIMEHHO Ha TEX TEPPUTOPUSIX, TAE HABAIOAAACS
HaVIMEHBILMIA MPECCUHT XMUILHUKOB (puc. 5).

MpeBbimieHMe AOMYCTMMOIO YPOBHA
M3LATHS JKEPTB HA yYacTkax bGepkyra:
NPUYMHBI

Kak >ke Toraa OKasbIBA€TCsl BO3MOYKHLIM
«MePEeAOB» >KEPTB, OCOBEHHO Ha ydacTKax
6epkyTa? MexaHM3M MOMKET ObITh CAEAYIO-
wym. DepKyT orpaHuMYyeH BO3MOXKHOCTLIO
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KYPUHDBIX B MECTAX PETYASIPHOM OXOTbl GEPKYTA M AOAM MX B nutaHmm 6epkyta — C.

Fig. 6. Density of populations of grouses at bogs that are afforested with a different
degree — A, number of sightings of Golden Eagles at bogs that are afforested with
a different degree — B, and ratio of densities of some grouse species at the hunting
sites of the Golden Eagle and share of them in the Golden Eagle’s diet — C.

OXOTUTLCS AVllb B MPEAEAAX OMNPEASAEHHO-
ro PacCTosiHUsl OT CBOEro rHesaa. Aornycru-
MO€ YAAA€HME OT THe3Aa OTPEAEAsIeTCs, BO-
nepsbiX, 3PPEKTUBHOCTLIO SHEPreTMHeCKmX
3arpaT Ha MOAETDLI OT THE3Aa A0 MECTa OXOTbI

M obpartHO C AO6bLIYEN; BO-BTOPLIX, BaKHA
KOHKYPEHLIMSI C COCEAIMM, MHTEHCUBHOCTL
KOTOPOM >ECTKO CBsi3aHA C AAaHALIAPTHOM
CTPYKTYPOV TEPPUTOPUM, 3aHVIMAEMOWM FHe3-
AOBOV TPYMMYPOBKOM, YUCAEHHOCTLIO M AO-
CTYTMHOCTLIO KOPMOBOIO pecypca. Tak Kak
6epKyT BLIOMPAET AASl CBOErO THE3AOBAHMSI
TEPPUTOPUMN C BOALLION AOAEN SKOTOHOB B
OMOTONMYECKON CTPYKTYpe AaHAwadta u
MPEANOYUTAET OXOTUTLCS B SKOTOHAX, TO AASI
BMAOB >KEPTB B MPEAEAAX OPAMHOIO yyacTka
OCTa€TCs1 O4E€HbL MAAO CTaLMi MEePEXXMBaHMSI.
Ouary BOCCTAHOBAEHMSI MOMYASILMIA >KEPTB
MOrAM 6bl chopmupoBathbcsi B OydhepHbIX
30HaX ME)KAY y4dacTKaMu COCEAHMX Map op-
AOB, HO 3TU 30HbI MaAbl MO MAOWAAU U HE B
COCTOSIHUM OBECTEeUnTh MOAHOLIEHHOTO BOC-
CTAaHOBAEHMSI YNCAEHHOCTU BMAOB >kKepTB. K
TOMY >K€, MPU CHV KAIOILENCSl YMCAEHHOCTU
JKEPTB GEPKYT E€XKErOAHO MEHSIET THE3AQ,
Yero MpakTMYecky He HABAIOAAETCs MU MX
BLICOKOW YNCAEHHOCTU.

OAHAaKO CMeHa rHé3A He pelaer npobae-
Mbl 0BecreyeHns KOpMamy B AOATOCPOYHOIA
MepCriekTMBe, CKOpee AAXKe YCyryoasier eé.
AeAo B TOM, YTO MPU MAOTHOM 3aCeA€HUU
paiioHa 6epKyT OrpaHuMyYeH B BO3MOXKHOCTM
BLIOOPA FHE3A KOHTYPOM CBOEM THE3AOBOM
TEPPUTOPUU, YTOOLI HE BCTYMATL B KOHPAMKT-
Hble OTHOLEHMs1 C coceasmu. [lokasarteAbHbl
AAHHbIE OO MCMOAL3OBAHMM MTULIAMM THE3-
AOBbIX MAaTchopM Ha Kamcko-bDakarAMHCKMX
6oaotax: 3a 10 AeT Ux cylwecTBoBaHms B Oy-
hepHbIX 30HaX ME)KAY THE3AOBLIMM Y4acT-
Kamy GepKyTOB He OLIAO 3aHSITO HM OAHOM
MAATCPOPMBI, HO MPU 3TOM MPAKTUYECKM BCE
rHe3AsIuMecs] napbl €KEroAHO MEHSIAM CBOU
rHE3AQ, PACrOAOXKEHHbLIE B 2—3 KM ApPYr OT
apyra (KapsikvH u ap., 2006; bakka u ap.,
c1p. 46-67). B pe3yAsTate eXeroaHon cme-
HbI >KMAOTO THe3aa OepKyT paBHOMEpPHee
OCBaMBaeT KOPMOBOM pPeCcypC Ha CBOEM
yyacTke, TeM CaMbiM MOAPbLIBAsI €ro Mpu OT-
CYTCTBMM MOMOAHEHMS 3TOrO pecypca U3BHE.
B utore B MAOTHLIX THE3AO0BLIX FPYMMMPOBKAX
6epKyTa Ha KOPMOBOV PECYPC OKAa3LIBAETCsI
OYeHb BLICOKMI Mpecc (MPUYém, HE TOALKO
6EepPKyTOM, HO M APYrMMM XMIHMKAMM C MHOIA
OXOTHUYLEN CTpaTervemn, Hanpumep Tomn ke
PLICLIO), TaK YTO MOMYASILIMW >KEPTB HE B CO-
CTOSIHUM BOCCTAHOBUTLCSI B YCAOBUSIX MAAbIX
IO MAOLIAaAW CTaLMi MNePeXXMBaHMsL.

lpeBbiIeHNe AOMYCTMMOIO  YPOBHS
M3LATHS JKEPTB HA yYacTKax 6Gepkyra:
CAEACTBUA

[Mpu paBHOMEPHOM pacrpeAeAeHnn Kpyri-
HBIX XMIIHUMKOB M PAaBHOMEPHOM OCBOEHWUMU
MMM KOPMOBOTO Pecypca B YCAOBMSIX, KOTAA
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cTaumm nepe>kMBaHMsl BUAOB KEPTB MaAbl MO
TMAOLLAAM, MOMYASILIMM XKEPTB HECYT OOABIION
YPOH M BOCCTAHABAMBAIOTCS MEAAEHHO. Ao-
KaAbLHOE McHyepriaHne GepKyTaMmu >KEPTB Ha
CBOMX YYaCTKaxX MPUBOAUT K CHUXKEHMIO 0be-
CMEYEHHOCTM XMIIHMKA KOPMOBLIMU OBLEK-
Tamu. [NepBooyepeAaHbIM (hyHKLUMOHAALHLIM
OTBETOM SIBASIETCS MPEKPAaLleHNE Pa3MHOKe-
HMs1 OPAOB Ha 3TMX yyacTKax. 3atem Hapylia-
€TCsl PABHOMEPHOE PAaCpPEAEAEHNE YyHACTKOB
B macwrabe AaHAwadpra. BoccraHoBaeHume
JK€ HapyleHHON CTPYKTYpbl pacrpeseAe-
HUsI YHaCTKOB TPeOyeT, Mo-BUAMMOMY, Cy-
LECTBEHHO OOABLLIErO BPEMEHM, YEM BOCCTA-
HOBA€HME YMCAEHHOCTU BUAOB >KEPTB.

VIMEHHO 3TO HABAIOAAETCsl B Hacrosiuee
BPeMsl B XOA€ 3aTsDKHOM AENpeccuu Yuc-
AEHHOCTM 3aiiua-6eAsika B LIEHTPE MaccuBa
Kamcko-bakaraMHCKkMx 6oAOT. B aTom paiio-
He OTMeYeHa MOBbLIEHHAsI NAOTHOCTL Bep-
KyTa — HECKOALKO TEPPUTOPUAALHBLIX Map
MMeAU Kakaasl no 4-5 coceaeli, B oTANUME
oT TeppuTopun KeprkeHCKoro 3arnoBeAHMKa,
rae oBbLIMHOE YMCAO COCEAEN AAsl Mapbl 6ep-
KyTOB paBHoO 2-3 (baxka u Ap., ctp. 46-67).
KoHTtypbl Kamcko-bakaraMHckon rHesaoBoin
rpYNNMpPoBKM 6epKyTa OMPEAEASIIOTCSI Pas-
MELIEHNEM B AaHAWAdTe OMOTOMOB, Hau-
6GoAee NMPUTOAHLIX AAsT OBUTaHMs OpAOB. [Mo-
BbILI€HHAs MAOTHOCTb FTHE3A0BAHMSI B LLEHTPEe
TPYMMMPOBKM SIBUAACH MPUHYMHO BOAEE MOA-
HOTO OCBOEHMSI 1 3aTeM MOAPLIBA KOPMOBOWM
6aspl, B CBsI3M C YEM MMEHHO 3AECh Haya-
AOCb «BbINAAEHME» ydacTkoB GepkyTa. [apol,
rHesasiumecs no nepudpepun KepskeHcko-
ro 3aroBEAHMKA, OBPasyloT KPaeBylo YacTb
Kamcko-bakarAMHCKOW THE3A0BOW TpyMmnu-
poBKu. [Naowaab cTaumii nepe>kMBaHusi BUAOB
JKEPTB 3A€Ch Bbille U, KaK CAEACTBME, BOCCTa-
HOBAE€HME YMCA€HHOCTU 3TMX BMAOB TMPOUC-
XOAMT ObICTPEE — 34 CYET MOMOAHEHUSI OCO-
6s1Mm n3BHE. [TO3TOMY MOYKHO MPEATNOAAraTh,
YTO MAapbl, THE3ASWMECS] HA KPAIO MOAOOHbIX
TPYMNMMPOBOK, BOAEE YCTOMUMBDLI 38 CHET pe-
TYASIPHOTO MPUTOKA KOPMOBOTO pecypca. M
€CAM B YCAOBMSIX MUKA YMCAEHHOCTU OCHOB-
HBIX BUAOB >KEPTB OHM SIBASIIOTCSI CBOEOOPA3-
HLIM «Oychepom» THE3AOBOM TPYNIUPOBKMY,
TO B YCAOBMSIX AEMPECCUMN YMCAEHHOCTU STUX
BMAOB CTAHOBSITCSl €€ «sApaMu». ITU «sIApa»
obecrneymBaloT «3anac» CBOBOAHLIX 0cobeid,
KOTOPbI€, MPU BOCCTAHOBA€HUM KOPMOBOTO
pecypca, OyAyT PEKOAOHM3MPOBATL OIly-
CTEeBLUME PAHEE THE3A0BbIE YYAaCTKM B LIEHTPE
THE3A0BOM IPYMMMPOBKM, & MO BO3MOYKHOCTU
M BLICEASITLCS 3a €€ MPEAECADI.

CpaBHeHME AAHHLIX TMOCAEAHMX 3UMHMX
MapUpPYTHbIX YYETOB (MO COCTOSIHMIO Ha
sitHBapb—peBparb) 2010 r. B KepskeHcKom 3a-

MOBEAHUKE U BOCTOYHEE HETO MOKA3aA0 TPEX-
KPaTHLI POCT YMCAEHHOCTM 3aiua-OeAsika
MIMEHHO 3a MpEeAeAaMM THE3AOBOW TpPyrmnu-
POBKM 6epPKyTOB B KEP)KEHCKOM 3arOBEAHMKE
(A.M. HoBukoBa, AmdHoe cooblieHne), B TO
BpEeMsI Kak B HaOOAEe MAOTHO HACEAEHHOW
opAammn Yact Kamcko-bakarAMHCKMX GOAOT
MPOAOAKAET MOAAEPIKMBATLCS KPaiHE HU3Kasl
yncaeHHoctb 3anues (C.I. Cypos, AndHoe co-
obuweHre). Bcé 310 AMWHUMIT pPa3 CBMAETEAB-
CTByeT O MPABOMEPHOCTU BLILIEO3BYYEHHDIX
AOBOAOB.

TMpMBOANT AM XMIIHMYECTBO GepkyTa K
MCYEPNAHNIO Pecypca KepTs?

AaHHOEe MCcCAeAOBaHME MO3BOASIET YTBEPIK-
AaTb, YTO KPYTHbLIE TEPPUTOPUAALHBIE XUILIHU-
KM OKa3bIBalOT AOCTaTOYHO CUMALHOE BAUSIHUE
HA OCHOBHbIE AASI HUX BUMAbI >KEPTB, BIAOTb
AO VIX MOAHOTO MCHYE3HOBEHMSI HA AOKAALHbBIX
yyactkax. B mocaeaHem caydae ycriemwHoe
Pa3MHOXKEHME XMUIHMKOB Ha 3TMX y4YacTKax
MEePUOANYECKM CTAHOBUTCSI HEBO3MOXKHbBIM.
OAHaKko, ecTecTBeHHbIE MPUPOAHDLIE AAQHA-
waddThl BCErAQ MPEACTABASIIOT COOOM MO3anKy
PA3HOKAYECTBEHHDLIX OMOTOMOB, 3HAYMTEADL-
Hasl 4acTb KOTOPLIX HE OMTMMAALHA AASI OXO-
Tbl KPYTHBIX XUMWHUKOB. DAaroaapst stomy, B
Macwrabe LEAOro AAHAWAITA XMILHMKM HE
CMOCOBHbI  CHUYKATL MAOTHOCTDL MOMYASILIMIA
JKEPTB AO TAKOM CTEMEHU, YTOOLI OMPEAEAUTL
MX MOMYASILMOHHYIO AMHaMMKy. [1pu pasHo-
MEPHOM pPACMpPEAEAEHMM B MPOCTPAHCTBE
XMUHUKM MOTYT «Cpe3aTthb» BEpPIMHY MNMKa
YMCAEHHOCTU XKEPTB, HUBEAUPYSI BCTLILKMY UX
YMCAEHHOCTU U CYLIECTBEHHO 3aMEAASIsl MPO-
LIeCC BOCCTAaHOBAEHMSI YUCAEHHOCTU, HO MOA-
HOCTbIO OCTAHOBUTb BOCCTAHOBAEHME YMCAEH-
HOCTU AO «[TMKOBOIO YPOBHSs» MAM, TeM BoAee,

Ps6unmk (Tetrastes bonasia). ®Poro B. 3a6yruHa.
Hazel Grouse (Tetrastes bonasia). Photo by V. Zabugin.
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U3yueHne nepHaTbiX XMUILHUKOB

CHU3UTL €€ A0 HYASl XMIIHMK HE B COCTOSIHUMU
Mo LEAOMY PsIAYy MPUYMH, MOMMMO BLIIEY-
KasaHHOM. Hanpumep, HaAMuMe HECKOALKMX
KOHKYPUPYIOWMX BUAOB-)KEPTB MPUBOAUT K
TOMY, YTO XMIIHMK MMEET BO3MOKHOCTL Me-
PEKAIOHATLCSI HA Goaee 0OUALHYIO A0BLIUY, B
3TOM CAyYae MOAABAEHME OAHOTO BMAA MpPU-
BOAUT K POCTY APYFOro 1 3aTem rNnepeKkAloye-
HMIO XMILHMKA Ha HEro, YTo CHMMAET npecc C
MepBOro; Mo Mepe PocTa MAOTHOCTU MOTYAsI-
LIMM XMLHMKOB YBEAMYUBAETCS] BAVISIHME PsIAQ
3aBUCSIUMX OT Heé€ (paKTOpPOB CMEPTHOCTY,
TaKMX KaK 3aOOAEBAHMSI; CyLECTBYET TaKyKe
OOLEKTMBHASI HEBO3MOMKHOCTL POCTA  YMC-
A€HHOCTM XMLUIHUKA U3-3a AMUTA THE3AO0BbLIX
craumit u T.A. Takum 0BpPa3OM, YMCAEHHOCTD
BMAOB-)KEPTB M XMILHMKOB B MaclTabe LueAo-
ro AaHAWadTa (COOTBETCTBYIOLIErO YPOBHIO
THE3A0BbLIX [PYIMMMPOBOK U/VAM MUKPOIIOMY-
ASILIMI) U3MEHSIETCSI B COOTBETCTBMM C KAACCH-
YECKOM MOAEALIO «XUIUHUK-’KEPTBA», YTO Mbl
M HABAIOAAAM AASI CUCTEMDI BEPKYT-3as1L Ha
Tepputopun  Kamcko-bakarAMHCKMX  GOAOT
(bakka u Ap., cTp. 46-67).

B cBsI3M C pe3kMm naaeHMem YMCAEHHOCTU
3aiiua-6eAsika M HEKOTOPLIM COKpAalLEHMEM
YUCAEHHOCTU KYPUHLIX MTUL BCE Yalle MOXK-
HO yCAbIaTb MHEHME O BPEAE XMILUHUKOB, KO-
TOPbIE «CLEeAU BCEX 3aiueB U KypuHbIX». OA-
HAaKO, YTO >KE€ MPOMCXOAUT Ha CaMOM AeAe?
TeopetTnyeckn, XMIHUK AEACTBUTEALHO MO-
JKET AO MMHMMYMA YHUYTOXKUTbL CBOU OCHOB-
Hble OOLEKTBI MUTAHMST M, AMIIMBLIMCH KOPMA,
MOKMHYTb Y4acTok. Ho mnpowusoiitm noao6-
HO€ MOJKET AMLIL TaM, TA€ PacnpOCTpaHeHue
XMIHMKA B MPOCTPAHCTBE SIBASIETCSI PABHO-
MEPHLIM Ha GOALLIOV OAHOPOAHOM TEPPUTO-
pvM, a «CTaLuu NepPeXMBaHus» BUAOB->KEPTB
OTCYTCTBYIOT MAM Maabl MO MAOLLAAU U «MPO-
HMLIAEMDI» AAST XMILHMKA.

Tak cpyHKUMOHMpYeT 6asupylowasics Ha

AeMMUHrax (Lemmus sp.) cuctema «XMLUHUK-
>kepTBa» B TyHApe. CneumaAnsnpoBaHHLIE U
HecrneunaAM3aMpOBaHHbIE XULIHMKM COBMECT-
HO OTrpPaHMYMBAIOT POCT MOMYASILIMIA AEMMUH-
roB, KOTOpPbl€ B MPOTUBHOM CAy4ae YBEAU-
YMBAAMCD ObI AO TEX MOP, MOKA HE UCTOLIMAM
3anacbl NUIUM Ha AQHHOW Tepputopun. fop-
Hoctam (Mustela erminea), 6aaroaapsi OT-
CTaBaHUIO B TEMIMAX PAa3MHOXKEHMsI, CAY KaT
KAIOYUOM K XapPaKTEPHOMY AASl A€MMMHIOB
YeTbIPEXAETHEMY LMKAY YUCAEHHOCTU. B
FOA VX MAaKCMMAaALHOTO OOMAMSI XMILHUKM-
reHepaaucTbl (3UMHsIK Buteo lagopus, no-
AsipHast coa Nyctea scandiaca, NOMOPHUKU
Stercorarius sp.) «nomoraipT» ropHOCTasm
CHW>KaTb POCT MOMYASILMM AEMMMHIOB U A€e-
AQIOT 3TO AO TeX MO, MOKA YUCAEHHOCTb Ca-
MMX FTOPHOCTA€B HE AOCTUTHET MaKCUMmyMma.
B 3TOT MOMEHT XMIHWYECTBO CTAHOBUTCS
HaCTOALKO 3(PHEKTUBHLIM, YTO MOMYASILIMS
A€MMMHIOB YMEHbLIAETCs1 A0 MMHMMYyMaA. Kak
TOABLKO TPU XMIIHMKA-T€HEPAAUCTA MEPEKAIO-
YaloTCsl HA APYTMe BUALI XKEPTB MAU MOKMUAA-
IOT CTaBLIMI MAAOKOPMHLIM PAfiOH, A€MMMH-
I'M CHOBA CMOTYT Pa3MHOXXMUTLCS AOCTATOYHO
6LICTPO, YTOBLI OMSITL AOCTUYL MAKCMMAALHOIA
uncaeHHoctu (Gilg et al., 2003). BoamoskHo,
K MOAOOHOV MOAEAM B HACTOsILIEE BPEMSI
CTPEMUTCSl CUTyaumsl B HEKOTOPLIX CUALHO
OCBOEHHbIX YEAOBEKOM paliioHax AecocTern-
HoM 30Hbl EBponeickori yactm Poccum, rae B
KayecTBe >KePTB BLICTYMAIOT MTULILI CPEAHUX
Pa3MEPHbIX KAAQCCOB, a B KaueCTBe BEPXHEro
XMIIHMKA — sICTpeb-TeTepeBsTHMK (Accipiter
gentilis) (beank, 2003).

AAst BepKyTa JKe Takoe MOAOXKEHME Bellel
HEBO3MOYKHO, MOCKOALKY OH HE HAXOAUT MAe-
AABHBIX YCAOBUI AASI OXOTbI AQKE MPU PABHO-
MEPHOM PAacCrpPEeAEA€HUM CBOMX THE3AOBLIX
Y4acTKoB B NnpocTpaHcTBe. COMKHYTLI A€C U
OBWMPHBIE OTKPLITLIE MPOCTPAHCTBA MAAOAO-
CTYTHDI AV BOBCE «HETMPOHMLIAEMDI» AASI STO-
ro XMIUHMKA, YTO HE MO3BOASIET €My AOCTa-
TOYHO MOAHO UcYeprnarb KOPMOBOM pecypcC.
CA€AOBATEABLHO, MPEATIOAOXKEHMST O CrOCO6-
HOCTM BepKyTa PAAMKAALHO COKPATUTL YMC-
AEHHOCTD 3aMLIEB M KYPUHBIX B MacuTabe ue-
AbIX AQHAWAPTOB VAU AQKE PETrMOHOB — He
VMIMEIOT OCHOBaHui. Tem He meHee, Kak U B
CAydae C AeMMMHIamy, BeCb KOMIAEKC XMLI-
HUKOB, BKAIOYasi 6epKyTa, BHOCUT CBOM BKAAA
B AMHAMMKY YMCA€HHOCTM 3aiiLa, OMpPeAeAsisl
eé paykTyaumm.

B Hacrosiee Bpemst HABAIOAAETCS OTTOK Hep-
KyTOB C Tepputopun Kamcko-bakaramHckomn
rpynmbl 60AOT U UX 6Goree WMPOKAs KOYEB-

reHeu 6epkyTta. Poto A. AeBalKuUHA.

Juvenile Golden Eagle. Photo by A. Levashkin.
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MreHeu 6epkyTa.
®oro C. bakku.

Juvenile Golden Eagle.
Photo by S. Bakka.

Ka 1o Tepputopun Hukeropoackoi obaactu.
[1pu 3TOM, HaCTL Y4aCTKOB OPABI TOKMAAQIOT, Ha
GOABILMHCTBE OCTAALHLIX — HE PA3MHOYKAIOTCSI.
BCé 3T0 CO3AaET OBAArONPUSITHLIE YCAOBMST AASI
BOCCTAHOBA€HMsI KOPMOBOTO pecypca. Oue-

BMAHO, 4YepPe3 HEKOTOPOE BPEMsI LIMKA KOAE-
GaHWii B CUCTEME «XMIIHMK-XKEPTBA» AOAKEH
3aMKHYTLCSI M TIOMYASILMW XKEPTB MEPENAYT B
dpasy pocra. Aast Kamcko-bakaramHckmx 60-
AOT POCT YMCAEHHOCTM 3aMLIA MPOTHO3UPYETCS]
y>xxe B ce3oH 2010r.

3akarouenmne

[TpocTpaHCTBEHHDLIM aHaAU3 NAOTHOCTM MO-
MyASILMIA BUAOB-XKEPTB U TEPPUTOPUAALHOTO
pacripeAeAeHmsl XMILHUKOB MO3BOASIET BU-
3yaAM3UPOBaTh XMIIHMYECKUIA NPECC KAKAOM
KOHKPETHOM Pa3MHOXKAIOILENCsl Mapbl XMIL-
HVMKOB. AHAaAM3 TMPOCTPAHCTBEHHOIO pac-
MPEAEAEHMs, HapsiAy C aHaAM3OM CrieKkTpa
MUTAHWUSI, TIO3BOASIET MOAYHYUTL BOAEE TOUYHYIO
KOAMYECTBEHHYIO OLIEHKY U3DLTUS )KEPTB U B
LIeAOM Mpecca XMIHMYeCTBa GepkyTta. IToT
METOA AA€T BO3MOXKHOCTb HE TOALKO COCYM-
TaTb KOAUYECTBO WU3LIMAEMbLIX XUIIHMKAMU
3K3EMMASIPOB KaKAOTO BMAAQ, HO U OYEPTUTDL
TEPPUTOPUM, B MPEAEAAX KOTOPLIX 3TO U3LsI-
TUE B OCHOBHOM IMPOUCXOAUT.
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