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Pe3iome

B cratbe npeAcTaBA€HbI AAHHbLIE MO FTHE3AOBAHMIO AHEBHLIX XMUIHLIX MTUL B KEp)KeHCKOM 3arnoBeAHMKE, PACroAO-
>KEHHOM B Huykeropoackoi obAacTu, Mo pesyAstatam MCCAeAOBaHmii asTopa B 2006-2010 rr., marepraram Aeto-
NMCK NPUPOALI 3aroBeAHMKa 3a 2006 rT. 1 cBeAeHumit 13 6asbl AAHHLIX 3arnoBeAHMKa 3a 2005-2006 rr. [MpoaHa-
AVI3MPOBAHO pasmelneHve 48 rHesA Ha 42 rHE3A0BbLIX y4acTKax 6 BMAOB XMIWHLIX MTULL: ICTPEG-TETEPEBSTHUK
(Accipiter gentilis), kaHiok (Buteo buteo), sictpe6-nepeneastHuk (Accipiter nisus), ocoea (Pernis apivorus),
4épHbI KopwyH (Milvus migrans), 60AbwWwON NMOAOPAUK (Aquila clanga). PaccmotpeHo 60 cayvaeB 3a 2005—
2010 rr., KOrAa AaHHbLIE THE3AQ SIBASIAUCHL aKTUBHLIMU. OnMcaHbl SKOAOTMHYECKME HULIM AQHHLIX BUAOB: BbISIBAEHDI
OTAMYMSI BUAOB MO BMOTONMUYECKON M AAHAWA(DTHON NMPUYPOYEHHOCTM THE3A0BbLIX MECTOOOUTAHUIA, MO OTHOLIE-
HUIO K COCEACTBY HE3ASILUMXCS AP TOrO e U APYrmx BUAOB. C LIEABIO BLISIBAEHMSI PA3AMYMST HULI MPOBEAEH ANC-
KPVMMHAHTHLIA AHAAM3, B KOTOPDLIM BKAIOYEHO 7 MapaMeTpOB AAHAWAMTHOM MPUYPOYEHHOCTU MECTOOOUTAHMIA
M THE3AOBLIX A€PEeBLEB XMIWHLIX MTUL. Kpome Toro, npoaHaAMsupoBaHa YAAAEHHOCTb aKTUMBHBLIX THE3A OT pek,
OT BAVDKAMMX AKTUBHBIX THE3A TOTO XK€ M APYroro BUAA. M3 7 pacCMOTPEHHbIX NMaPAMETPOB BEAYIIEE 3HAYEHME
A1 amcbchepeHumanmm 3KOAOTMYECKMX HULl UMEIOT MAOWAAL OTKPLITLIX MPOCTPAHCTB B paauyce 1 KM OT rHes-
AQ, BO3PACT M BLICOTA APEBOCTOs. Bce BMABI, KDOME MEPEneAsTHUKA, OOHAPY)KMBAIOT TSITOTEHUE K PeKam Mpu
YCTPOIACTBE THE3A. B Hacrosiee Bpemsi B YCAOBMSIX Kep)KEHCKOro 3aroBeAHMKA GOALWMHCTBO BUMAOB XMIIHDIX
MTULL BLIHY)KA€HBI THE3AUTLCS B AOAMHAX PEK, TA€, B OTAUYME OT BOAOPA3AEAOB, MOCAE KPYMHOro noykapa 1972 r.
COXPAHUAUCH CPEAHE- U CTAPOBO3PACTHbIE HACAXKAEHMSI, U CKOPOCTbL POCTA AEPEBLEB BbIlIE, YEM Ha BOAOPA3AE-
Aax. B aHaaM3mpyeMom cooblecTBe nepHaTbiX XMIHUKOB BHYTPUBUAOBAsI KOHKYPEHLIMSI, MO-BUAMMOMY, UrPaeT
GOALLIYIO POAL, YEM MEXKBMAOBAsI, O YEM FOBOPUT CUALHOE MEPEKPLITUE HUL HEKOTOPLIX BMAOB, a TAKXKE TOT
PaKT, YTO PACCTOSIHUSI A0 BAVMIKAMIIMNX THE3A CBOErO BMAA GOAbLIE, YEM AO YYXKOrO. AVCKPUMMHAHTHLIA aHAAM3
MOKA3aA CXOACTBO SKOAOTMYECKMX HULI TETEPEBSITHUKA, KAHIOKA M OCOEAR; HULIA NePeneAsTHUKA YaCTMYHO nepe-
KPLIBAETCS C HUWAMM STUX TPEX BUAOB; HULIM YEPHOTO KOPLIYHA U GOALLIOrO MOAOPAMKA OTAAAEHDLI APYT OT APYra
M OT HUI OCTaAbHbLIX BUAOB.

KaroueBLIe cAOBa: XMILHBIE MTULILI, MEPHATLIE XMILHMKM, sICTPe6-TeTepeBsTHUK, Accipiter gentilis, kaHiok, Buteo
buteo, sictpe6-nepeneastHuk, Accipiter nisus, ocoea, Pernis apivorus, 4épHuii kopuyH, Milvus migrans, G0AbWON
noaopAvK, Aquila clanga, sKoAorMyeckas HULA, MECToOOuTaHusl, BG1oTMYeCKas M3BUPATEALHOCTb, AQHALAGITHAS
MPUYPOYEHHOCTL, KOHKYPEHLIMSI, AMCKPUMMWHAHTHLIY aHaAM3.
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Abstract

The paper presents the data on the birds of prey breeding in the Kerzhensky State Nature Reserve, which is
located in the N. Novgorod district; there are the results of the author’s surveyed carried out in 2006-2010,
data of Chronicles of the Reserve Nature, 2006, and the data from the database of the Reserve for the period of
2005-2006. Distribution of 48 nests has been analyzed in 42 breeding territories of 6 raptor species: Goshawk
(Accipiter gentilis), Common Buzzard (Buteo buteo), Sparrowhawk (Accipiter nisus), Honey Buzzard (Pernis
apivorus), Black Kite (Milvus migrans), Greater Spotted Eagle (Aquila clanga). A total of 60 cases of breed-
ing were registered in the monitored nests since 2005 to 2010. Ecological niches of those species have been
described: habitat and landscape preferences, relationships with conspecifics and other species. To identify
differences between niches the Discriminant Analysis is performed, which included 7 parameters of landscapes
and breeding habitats and nesting trees of raptors. Besides, the distances between living nests and rivers and
between nearest neighbours were analyzed. Among 7 parameters under consideration, an area of open land-
scapes an area of open space within a radius of 1 km from the nest and the age of tree canopy are of prime
importance for the differentiation of ecological niches. All species, except the Sparrowhawk, prefer to nest in
the river valleys. Now under conditions of the Kerzhensky Reserve the most part of raptors are forced to nest
in the river valleys, where unlike watersheds old and middle-aged forests have remained after the greatest
fire in 1972, and the growth rate of trees is higher than on watersheds. In the analyzed community of raptors
the intraspecific competition seems to be more significant than interspecific, that proved by the overlap of the
breeding territories of some species, as well as the fact, that the inter-nest distances of conspecifics is more
than the distances to nests of other species. Discriminant analysis has shown the similarity of ecological niches
of Goshawks, Common Buzzards and Honey Buzzards, niches of Sparrowhawks overlaps with niches of these
three species, niches of Black Kites, Greater Spotted Eagles are separated from each other and from niches of
other species.

Keywords: birds of Prey, raptors, Goshawk, Accipiter gentilis, Common Buzzard, Buteo buteo, Sparrowhawk,
Accipiter nisus, Honey Buzzard, Pernis apivorus, Black Kite, Milvus migrans, Greater Spotted Eagle, Aquila
clanga, breeding habitat, ecological niche, habitat preferences, landscape preferences, competition, discrimi-
nant analysis.
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THe3A0 TeTepeBATHUKA
(Accipiter gentilis) Ha

COCHE Ha BOAOPA3AEAE.

@®oro A. HOBMKOBOIA.

Nest of the Goshawk
on a pine (Accipiter
gentilis) on the
watershed.

Photo by L. Novikova.

BBeAeHue

Buabl moryt cocyuectsoBarh B MpeAesax
COOBWECTBA €CAM OHU, K&KADIA MO-CBOEMY,
3aBUCSIT OT HAAMUMSI PECYPCOB M MPUCYTCTBUSI
APYTUX BVMAOB; TakM€ PasAMyMsl NMO3MLIMIA BU-
AOB B MPEAEAAX OMPEAEAEHHOIO cooblecTsa
ecTb pasanums Huu (Yurrekep, 1980).

Ocobylo akTyaALHOCTL M3ydeHue Guopas-
HOOBPAa3Nsl UMEET B YCAOBUSIX MUHUMAABLHO-
o QHTPOMOreHHOrO BO3AEMCTBMS — HA 0C060
OXPAaHSIEMbLIX TMPUPOAHLIX TEPPUTOPUSIX, B
0COBEHHOCTYM BLICLIErO PaHra (3arMoBEAHMKAX
M AP.), TA€ XOA MPOLIECCOB, MpOTeKaoWmx B
npupoae, Hamboree BAM3OK K €CTECTBEHHO-
My. PesyabTarbl TakMX MCCA€AOBAHWUIA MOTYT
B AAAbHEMILEM MCMOAL3OBATLCS AAST PELIEeHMs]
PA3AUYHBLIX MPUKAAAHLIX 3aAad, Harpumep,
COXPaHEHMs1 3KOCUCTEM, OLIEHKM U3MEHEHM
MX CBOMCTB U (DYHKLMI B YCAOBMSIX AHTPOMO-
reHHO HapYIIEHHOrO AaHALATA.

Lleavto paboTbl  SIBASAOCL OMNpPEAEAEHME
0COBEHHOCTEN SKOAOTMYECKMX HUL PA3ANY-
HBIX BUAOB B COOOILECTBE AHEBHDBIX XMIUHBIX
nmmu Kep>keHckoro 3amnoBeAaHMKa. 3asaum
— BLISIBAGHME OTAMYMI BMAOB MO BuoTONM-
YEeCKOM M AAHAWATHON NPUYPOYEHHOCTU
THE3AOBLIX MECTOOOUTAHUM, A TAKXKE MO OT-
HOWEHMIO K COCEACTBY THE3ASIMXCS MNap
TOrO K€ U APYTMX BUAOB.

XapakTepucTMKa pafioHa MCCA€AOBAHMM
PalioH npoBeAeHMsI UCCAEAOBAHUN — Tep-
PUTOPUSI  TOCYAQPCTBEHHOTO  MPUPOAHOTO

61oChepHOro 3arnoBeAHNKa «Kep>KEHCKMI» .
3arnoBeAHUK PACMOAOYKEH B CEBEPHOM TMo-
AosuHe Huskeropoackol obaactu, B 54 km
K ceBepo-BOCTOKYy OT I. HukHero Hosropo-

Introduction

The main aim of our research is to distin-
guish the general characters of breeding hab-
itats of different species of the birds of prey in
the Kerzhensky State Nature Reserve.

Region of Surveys

The region of surveys is the territory of
the State Nature Reserve “Kerzhensky”.
The total area of the Reserve is 468.6 km2,
and 89.5% of it is covered by forests. The
list of forest communities of the Reserve
(Project of establishing..., 2000) is present-
ed in the table 1.

Methods of Surveys

Searching to breeding territories of rap-
tors was carried out during the surveys:
we recorded adult and young birds, nests,
molted feathers, pellets, remains of prey
using GPS-navigator (Karyakin, 2004).
The total length of pedestrian routes
was about 1614 km in 2006-2010, the
length of water routes was about 77 km
in 2006-2007.

The author has found 58 nests of raptors.
The monitoring of raptor nests were conduct-
ed in May-July 2007-2010: 53 nests were
visited in 2007, 70 — in 2008, 67 — in 2009,
and 68 —in 2010. Also the data from the da-
tabase about 90 nests have been used.

The distribution of 48 nests have been
analyzed in 42 breeding territories of 6
raptor species: Goshawk (Accipiter gen-
tilis), Common Buzzard (Buteo buteo),
Sparrowhawk (Accipiter nisus), Honey
Buzzard (Pernis apivorus), Black Kite
(Milvus migrans), Greater Spotted Eagle
(Aquila clanga). Only active nests were
included in the analysis; a total of 60
breeding events were considered for the
period of 2005-2010.

Characteristics of breeding habitats (age
and height of trees); the data on open
spaces were obtained from the materials
of the Reserve forest management. Be-
sides, open spaces outside the Reserve
(for the breeding territories along the Re-
serve borders) were verified with use of
satellite images.

The Discriminant Analysis is aimed to
reveal the differences between ecologi-
cal niches of raptor species; 7 parameters
on landscape and habitats preferences,
as well as nesting trees are subjected to
analysis.

Besides, additional 3 parameters, that
have been not included in the model, are
considered. Variation of distances between
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Aa; reorpacpmyeckme KOOPAMHATbLI LIEHTpa —
56,5° c.u., 45,0° B.A. [NrowaabL 3anoseaHrKa
— 468,6 kM2,

[NoAoskeHme 3anoBeAHMKa NMOYTM B CAaMOM
ueHTpe Boaxkcko-BeTay)kckoi HM3MEHHO-
CTU MPEAONPEAEAsIET UCKAIOUYUTEALHO MO-
AECCKMI xapaktep ero AaHAauwadgtos (Boa-
KoBa u Ap., 2000).

[lo aaHHLIM AecoycTpoiictBa 1998-99 rr.
A€COTOKPLITLIE 3EMAM 3aHMMAIOT ABCOAIOTHO
GOALLIYIO TEPPUTOPUIO 3aroBeAHMKa (89,5%
naowaam) (Mpoexrt opranmsaumm..., 2000), nx
BMAOBOVI COCTaB MPEACTABAEH B TabAmLe 1.

B coctaBe MOKPLITLIX AECOM 3€MeAb Mpe-
obaaaaiot cocHsikm (73,2%). Aeca B Bo3pac-
T€ MOAOAHSIKOB 3aHMMaoT 64% Tepputo-
pvm 3anoeeaHuka ([MpoekT opraHusaumm...,
2000). MNMpeobrasraHe MOAOAHSIKOB CBSI3aHO
C npoweAwnm B 1972 r. A€CHLIM MOXKapPOM,
OAHVMM W3 KPYMHEMNWMX Ha €eBPONencKomn
Tepputopum Poccnm B XX Beke, OXBaTUBLIMM
A0 90% naowaan 3anoeeaHvKa (ABepuHa,
2001). B cocTtaBe MOAOAHSIKOB aBCOAIOT-
HO npeobAaratoT cocHsikM (89%). MNaowaanb
MPUCTEBAIOMX, CMEABIX M MEPECTOMHDIX Ha-
CakAaeHUI cocTaBasieT Bcero 3% MOKPLITbIX
A€COM 3eMeAb. B 3Tux Bo3pacTHbIX rpymnnax
NPeoBAAAAIOT TAKIKE COCHOBbBIE HACAKAEHMSI
(58%) (IMpoeKT opraHmsaumm..., 2000).

[Maporpagmyeckyro ceTh 3aroBeAHMKa 06-
pasyloT peku, o3épa u 6orota. Bee 5 maabix
PeK sIBASIIOTCS1 puTtoKkamm p. KepykeHel (ripe-
obraraiowasl wmMpuHa pycaa — 3040 m), no
KOTOPOW MPOXOAUT 3araAHasi rpaHMLa 3aro-
BEAHMKA. AAMHA MpUTOKOoB — 5-29 km. O3épa
MPEACTaBA€HLI B OCHOBHOM CTapyLamu U pac-
MOAQraloTcsl B MoMmax pek. B 3anoBeaHuke
n3BecTHO 6oaee 30 TOpsiHLIX BOAOT ObwWEl

TabAa. 1. BuaoBoit coctaB AecoB KepyKEHCKOTo 3aroBEAHMKA.

Table 1. Species structure of forests of the Kerzhensky Reserve.

AOAs nAoOWIAAM

Mpeo6rararomasn Mromaan HACAKAEHUNA, %
nopoAa HACAKAEHMIM, KM? Forests area per
Dominating tree species Forests area, km? total area, %
CocHa / Pine 306.7 73.2
EAb / Spruce 2.0 0.5
Ay6 / Oak 1.2 0.3
bGepésa / Birch 78.4 18.7
OcuHa / Aspen 4.8 1.2
MBa (HECKOALKO BMAOB,

MPEACTABAEHHBIX APEBO-

BMAHBLIMM chopmamm)

Willow (treelike species) 0.7 0.2
Onbxa yépHas / Alder 21.1 5.0
Auna/ Linden 1.8 0.4
KycrapHuku / Bushes 2.0 0.5
Uroro / Total 418.7 100.0

active nests and rivers was not included in
the Discriminant analysis, because the dis-
tribution was not normal for the most spe-
cies. Also variation of nearest neighbour
distances was not analyzed due to insuffi-
cient data.

The index of selectivity of Ivlev—jacobs (J)
is used to reveal the differences between
habitat preferences of species (Romanov,
2001).

The data processing carried out with Sta-
tistica 6.0 software package.

Results and Discussion

A total of 17 species of birds of prey are
registered in the territory of the Reserve, 12
of them are breeding species. The Honey
Buzzard, Black Kite, Goshawk, Sparrow-
hawk and Common Buzzard are recognized
as common breeding species; The Hobby
(Falco subbuteo) — as a uncommon species;
the Osprey (Pandion haliaetus), Greater
Spotted Eagle, Hen Harrier (Circus cyaneus),
Montagu’s Harrier (C. pygargus) and Marsh
Harrier (C. aeruginosus), as well as the Mer-
lin (Falco columbarius) as rare breeding spe-
cies; the Short-Toed Eagle (Circaetus galli-
cus) and Golden Eagle (Aquila chrysaetos)
— as probable breeding species (The Nature
Chronicles ..., 2007).

Distribution of active nests in the territory
of the Reserve in 2005-2010 is demon-
strated in the fig. 1. The table 2 shows the
numbers of active nests of species under
consideration in 2005-2010.

Discriminant analysis has been performed
to reveal the statistically significant factors
influencing on the habitat preferences of
raptor species. The list of parameters includ-
ed in the analysis is presented in the table 3.
A mumber of observations of every species
is a sum of active nests registered during
2005-2010 (table 2). The results of Discri-
minant analysis are presented in tables 3, 4
and fig. 2.

The correct discrimination is recorded for
about 69% of cases (table 5), thus its quality
is rather high (Rebrova, 2002).

Fig. 2 shows that the areas, occupied
by the Goshawk, Common Buzzard and
Honey Buzzard, are overlapped in the
multivariate model. Thus, we can state that
ecological niches of those species, evalu-
ated according to 7 parameters, are heav-
ily overlapped. Overlapping the niches
demonstrates the similarity in habitat pref-
erences of those species and is proved by
known facts of the Common Buzzard and
Goshawk breeding in the same nest in dif-
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naowaavto 3816,3 ra. NMpeobaasaior GoroTa
HEBOALILOTO pasmepa (AECSTKM ra), HECKOAb-
KO BOAOT CpeAHel BeAMUMHbl (MeHee 1 ToiC.
ra) U ToAbKO BuieHckoe M MacaoBckoe —
KpyrHble (6oaee 1 Toic. ra) (IMpoekT opraHu-
3aumu..., 2000).

OTKpbITbIE MPOCTPAHCTBA B 3aMOBEAHMKE
MPEACTaBA€Hbl  MPOTaAMHaMM, OTKPLITLIMU
6oAOTaMM, HECOMKHYBLIMMMCSI  KYALTYpa-
MM, CEHOKOCaMM, TMyCTBLIPSIMM, NacTémwamm,
MalwHsIMM, BETPOBAaAbHUKaMM, Meckamm |
rapsiMuy; ux obwas NAOWAAL, MO AAHHLIM A€-
coyctpoiictea 1998-99 rr. — okoro 26 km?
(oxkono 6% naollaan TepPPUTOPUN).

['ycToTta cetu ucnoabsyembix Aopor — 2,8 km
Ha 10 km?2,

Martepman ¥ METOABI MCCAEAOBAHMI

BuisiBAEHME MECT OBMTaHMSI XMILHBIX MTULL
OCYILECTBASIAOChL HA MapLIpyTax MyTém peru-
CTpaLMM BCTPEY B3POCABIX M MOAOALIX MTUL,
rnoucka TrHE3A, UKCaUMi MeCT HaxXOAOK
AMHHBIX NepLeB, Noraaok, noeaer (Kapsikut,
2004). Obwasi AMHA MEeWwrX MapupyToB B
2006-2010 rr. cocraBMra okoro 1614 km,
BOAHDLIX B 2006-2007 rT. (crnAaB Ha 6ainaap-
ke no p. Kepyxeneu) — okoro 77 km. INpu-
BsI3Ka FHE3A, MECT PerMcTpaumm BCTpeYy NTumL
N CAEAOB UX >KU3HEAESITEALHOCTU OCYILEeCT-
BAsIAACL € nomoubto GPS-Hasuraropa; To4-
HOCTb OMpPEeASAeHUs] KOOPAMHAT — +5—-10 m.

ABTOPOM OBHAPY’>KEHO 58 rHe3A XMUHLIX
nmu. B mae-uione 2007-2010 rr. npo-
BOAMACSI MOHMUTOPVIHI 3aCeAEHHOCTU THE3A
XUWHLIX MTUU: B 2007 1. 6LIAO MPOBEPEHO
53 rHe3aa, B 2008 r. — 70, B 2009 1. — 67, B
2010 r. — 68. INpu npoBepKe rHE3A MUCMOAb-
30BaHa MHpopmaumsi U3 6asbl AQHHDLIX 3aro-
BeAHMKA 0 90 rHe3pax. Kpome Toro, Gbian
B3SITbI CBEAEHMsI U3 6a3bl AAHHDBIX 3arTOBEAHU-
Ka 0 6 cayyasix rHe3aoaHusi B 2005 r. n 5
cayyasix B 2006 r.

B crarbe npoaHaAnsmMpoBaHoO pasmelleHue
48 rHE3A, HaxoAsWMXCsl Ha 42 rHe3A0BbIX
ydactkax 6 BMAOB XMWHBLIX MTULL: SICTPE6-
TeTepeBsATHUK (Accipiter gentilis), KaHioK
(Buteo buteo), sictpeb-nepeneastHuk (Ac-
cipiter nisus), ocoea (Pernis apivorus), 4€p-
HbIi KopwyH (Milvus migrans), 6GoAbwoM
noaopauk (Aquila clanga). B aHaaus 6bian
BKAIOYEHbI TOALKO FHE3AQ, KOTOPLIE SIBASIAUCD
AKTVMBHLIMM; BCEro paccMoTpeHo 60 cayyaes
3a 2005-2010 rr.

Xapaktepucrtvky OMOTOMOB HA THE3AOBLIX
ydacTkax (BO3pacT U BbICOTa APEBOCTOS1), & TaK-
K€ AAHHDIE [0 OTKPDLITLIM MPOCTPAHCTBAM OLIAU
MOAYYEHDI U3 MaTePUAAOB AECOYCTPOWCTBA 3a-
rnoseaHuKa. Kpome Toro, oTKpbITbie MPOCTPaH-
CTBa 3a MpeAeAaMM IPaHuLl 3arioBeAHMKa (Ha

THE3AO TETEPEBSTHUKA HA OALXE B MOME.
@®oro N. HoBMKOBOJA.

Nest of the Goshawk on an alder inside the flood
forest. Photos by L. Novikova.

ferent years. The niche if the Sperrowhawk
is partly overlapped with niches of the
Goshawk, Common Buzzard and Honey
Buzzard. The Black Kite and Greater Spot-
ted Eagle occupy separate areas of the
multivariate space, and their niches are lo-
cated far from each other and from niches
of other species.

Figure 3 shows the differences accord-
ing to every of 3 significant parameters of
ecological niche, that distinguish the raptor
species under consideration. Figure 4 dem-
onstrates 3D images of ecological niches of
three species (Goshawk, Common Buzzard,
Sparrowhawk) relating to the three most
significant factors.

The distances between active nests and
rivers are shown in table 6 and fig. 5.
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56°35'

44°45" 44°50'

rHE3AOBDIX TEPPUTOPMSIX, HAXOASIMXCS BOAM-
31 €ro rpaHmuy), GbIAM OLIMCPPOBAHDI MyTEM Ae-
WMOPUPOBAHMSI KOCMOCHUMKOB.

Mol nornbiTaAMCh onmcatb 3KOAOrMYecKkme
HULIM KKAOTO BMAA XMIIHMKOB B MX cOobLue-
ctBe. [1oA HMWeEN Mbl MOHMMAaEM CrieLmanm-
3aUMIO MOMYASILMM BMAA MO OTHOWEHUIO K
[Pa3AMYHBIM MapameTpamM OKpYy Katolei cpe-
Abl (Yurtekep, 1980). KoHeuHO, Mbl paccma-
TPVBaeM He BCIO SKOAOTUYECKYIO HUIIY BUAOB
KaK «PYHKUMOHAALHLIA CTaTyC OpraHusma B
coobuectBer (IATOH, 1927, umt. no: Oaym,
1986), a B OCHOBHOM «[IPOCTPAHCTBEHHYIO
Huwy» (Oaym, 19806).

C ueALIO BLISIBAHMSI PasAMuMsl HUW pas-
HBIX BMAOB ObIA MPOBEAEH AVICKPUMMHAHTHDLINA
aHaAM3, B KOTOPbLIM BKAIOYEHO 7 MmapameTpoB
AQHALIA(PTHOM MPUYPOYEHHOCTM  MECTOOOM-
TaHUA U THE3AOBLIX A€PEBLEB XMLHbIX MTULL.
AVCKPUMMHAHTHDIV @aHAAU3 SIBASIETCS] CTATUCTU-
YeCKMM METOAOM, KOTOPbIM MO3BOASIET U3yYarh
PasAMUMSl MEKAY ABYMsl U GoOAee rpyrnamm
OOLEKTOB OAHOBPEMEHHO MO HECKOABLKMM Te-
[PEMEHHbIM (PaKTOPHBLIN. .., 1989).

Kpome TOro, paccmotpeHnl ewé 3 napa-
MeTpa, He BOLIEAIME B MOAEAb. [TOCKOALKY
IAAQBHOE YCAOBME MPVMEHEHUsI AUCKPUMM-
HaAHTHOTO aHaAM3a — HOPMAaALHOE pacnpe-
AEAEHME AAHHBIX, B MOAEAL ObIAM BKAIOYE-
Hbl TOALKO TMapamMeTpbl, pPacrpeAeAeHue
3HAYE€HUN KOTOPLIX SIBASIAOCL HOPMAABLHLIM
VAU HEeCYLIECTBEHHO OTAMYaAOCh OT Hero. B
AVICKPUMMHAHTHDI aHaAM3 HEe ObIA BKAIOYEH

44°55' 45°5° 4510 45°15'

'%, A A‘ 56°25'
[ - —’/G
44°45' 44°50 44°55' 45°00" 45°5' 45°10' 45°15'
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The charts of fig. 5 illustrate the Gos-
hawk and Common Buzzard to be strongly
attracted by the river valleys in their nest-
ing preferences. The Sparrowhawk does
not seem to be attracted by rivers, unlike
the Goshawk and Common Buzzard. The
Honey Buzzard builds its nests close to
a river. The Black Kite prefers to nest not
more than 200 m far from the Kerzhenets
river bed. The nest of the Greater spotted
Eagle was found 60 m from the bed of a
small river.

The nearest neighbour distances are
shown in tables 7 n 8 and fig. 6-7.

Different authors adhere to different
opinions concerning the role of competi-
tion in communities of raptors and its in-
fluence on nesting preferences. Kostrzewa
(1989), having researched the communi-
ties of middle-sized raptors (Goshawk,
Common Buzzard and Honey Buzzard) in
Germany, is of the opinion that overlap-
ping the niches, intra- and interspecific
competition are significant the commu-
nities of raptors. Katzner with co-authors
(Katzner et al., 2003) surveyed commu-
nities of eagles (Imperial Eagle Aquila
heliaca, Golden Eagle, Steppe Eagle A.
nipalensis, White-Tailed Eagle Haliaee-
tus albicilla) in Northern Kazakhstan and
concluded, that interspecific competition
for nesting habitat could not be a factor
strongly impacting on nesting preferences
of eagles, and intraspecific competition
was the most significant.

Under conditions of the Kerzhensky Re-
serve the considerable overlapping of eco-
logical niches of three species (Goshawk,
Common Buzzard and Honey Buzzard), as
well as the fact, that the distances between
nearest neigbours of conspecifics are more
than between nests of different species,
seem to prove that the interspecific com-
petition is not so significant and not im-
pacts on habitat preferences, and, hence,
has not an essential influence in this com-
munity of raptors.

Considering the habitat preferences (fig.
8) the niches of the Goshawk and Common
Buzzard seem to be similar. The niche of
the Sparrowhawk is close to the niches of
those species, but it is less attracted by the
alder forests. The Honey Buzzard seems

Puc. 1. PacnioroxxeHue Ha tepputopun KepskeHckoro
3aroOBEAHMKA THE3A XMILHBIX MTULL, SBASIBIUMXCS aKTUB-
Hbimm B 2005-2010 rr.

Fig. 1. Location of raptor active nests in the
Kerzhensky State Nature Reserve in 2005-2010.
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TaKoOM (paKTop, KaK PACCTOSIHME OT THE3A AO
pPeK, pacrpeAeAeHMe 3HA4YeHul’ KOTOPOro
AAsl GOABLIMHCTBA BUAOB HE MOAYMHSIAOCH 3a-
KOHY HOPMAaALHOTO pacrpeAeAeHMsl.

B mMoaeAb Takke He BOWAM PACCTOSIHUSL OT
AKTUMBHBIX THE3A AO OAMKAMLWMX AKTMBHbBIX
THE3A TOTO >K€ U APYroro BUAQ, MOCKOALKY
AAHHbIE MO 3TUM MapaMeTpam ecCTb He AAsl
BceX cay4daeB. M3 60 cayyaeB TOALKO AAst 18
MMEAACH BO3MOYKHOCTb OMPEAEAUTDL BAMIKAA-
lIero coceaa CBOEro BMAA M AAsl 25 cayya-
eB — BAMIKAEro coceaa Apyroro Buaa. B
OCTAABLHBIX CAYYasiX aKTUBHbIE THE3AA HaXo-
AVIAUCh HA 3HAQYUTEALHOM YAAAEHUM, NTOSTOMY
HEAD3s1 OLIAO YTBEPIKAATD, YTO OHM SIBASIFOTCSI
GAVDKAMIIMMU COCEASIMU.

AAst BbISIBA€HMSI Pa3AMUMii BUAOB MO MPEA-
MOYMTAEMDIM OMOTOMAaM BLIYMCASIACS MHAEKC
nsbupareabHoctn  MeBaeBa—okekobea  (f),
OCHOBAHHDLI Ha CPaBHEHWM AOAM pecypca
B CrEKTPe VCMOAb3YEMbBIX PECYPCOB U AOAU
3TOro K€ pecypca B OKpy»Kalouein cpeae.
3HaueHue =0 O3HauyaeT OTCYyTCTBME W3OU-
paTeAbHOCTH, J=1 — MaKCMMaAbHYIO CTeNeHbL
NpeAnoYTeHusi, J=-1 — crporoe usberaHue;
MPOMEXXYTOUYHbIE 3HAYEHUsl CBUMAETEALCTBY-
10T O COOTBETCTBYIOILEN CTEMNEHU MPEANoYTe-
Husi/u3beranus (PomaHos, 2001).

Cratuctnueckasi o6paboTka AAHHLIX MPOBe-
AeHa B rporpamme Statistica 6.0. [NapameTtpbl
MOABEPraAvCh MPOBEPKE Ha HOPMAALHOCTL C
nomouuso Kpurepus Llanpo—-Yuakca.

B aBrycre 2010 r. Mo4YTM MNOAOBUHA TEPPU-
TOPUM 3aroBEAHMKA OblAA MPOMAEHA MoXKa-
pamn. [peAcTaBA€HHbIE MaTepuaAbl OTHO-
CSITCS1 K COCTOSIHMIO MPUPOAHBIX KOMMAEKCOB
AO TOXKapOB.

PesyAbTaTnl M Mx o6cyxaenne

Ha Tepputopun 3anoseaHuka 3apermcrpm-
poBaHO 17 BMAOB AHEBHLIX XMLHLIX MTUL,
13 HUX 12 — rHesasiumecsi. Ocoea, YEPHLIA
KOPIWYH, SICTPe6-TETEPEBATHUK,  SICTPE6-
NepeneAsTHUK U KAHIOK — OOLIYHLIE THE3-
AsIIIMECsT BUADI; YerAok (Falco subbuteo) He-
MHOTOYMCAEHEH. PeAKMMM  THe3ASWMMUCS
BUAAMM SIBASIIOTCS1 ckona (Pandion haliaetus),
GOALILON MOAOPAUK, AyHM Moaeson (Circus
cyaneus), ayrosoit (C. pygargus) n GOAOT-
ot (C. aeruginosus), a Taioke Aep6HuK (Falco
columbarius). BeposiITHO rHe3AOBaHME 3me-
esiaa (Circaetus gallicus) n 6epkyta (Aquila
chrysaetos). Opaan-6eroxsoct (Haliaeetus
albicilla), 3umnsik (Buteo lagopus) n nycreanra
(Falco tinnunculus) — peAkue NPOAETHbLIE BUABI
3arioBeAHuKa (Aetonmch NpupoAb. .., 2007).

Pacrioro>keHne akTMBHBLIX THE3A Ha Teppu-
TOpuM 3anoBeaHuka B 2005-2010 rr. noka-
3aHO Ha pucyHke 1. KoAMyecTBO akTUBHLIX

[He3A0 KaHIoka (Buteo buteo) Ha cocHe
Ha BoaopasaeAe. Poro A. HoBUKOBOJA.

Nest of the Common Buzzard (Buteo buteo)
on a pine on the watershed. Photo by L. Novikova.

to be close to the Greater Spotted Eagle —
both species prefer alder forest as a nest-
ing habitat, however the data on the spe-
cies breeding are insufficient. Taking into
account of the small sample size the Black
Kite seems to be the unique species, which
being indifferent to alder forests is attract-
ed by oak forests.

Now the structure of plant communi-
ties in the Reserve is not optimal for the
Goshawk, Common Buzzard and Honey
Buzzard (Novikova, 2008, 2009, 2010).
The species seems to suffer from a lack of
old and middle-aged forests, and, hence,
are forced to nest in the river valleys,
where the growth rate of trees is higher
and old and middle-aged forests have
remained after the greatest fire in 1972.
For the same reason the pine forests lo-
cated in interfluves and being too young,
are inhabited by the Sparrowhawk only,
which is indifferent to the age and height
of nesting trees.

The concept of ecological niche includes
not only a specific part of the habitat where
the species lives but the specific functions,
that it performes, for example its food rela-
tions (Odum, 1986). It seems that differen-
tiation of ecological niches in the commu-
nity of raptors under consideration to be in
food, because the diet of those species is
different.
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Ta6A. 2. KoanuectBo 3aperncTpMpOBaHHBIX AKTUBHBIX THE3A PasAMyHbIX BuAoB B 2005-2010 rr.

Table 2. Number of raptor active nests in 2005-2010.

Bua / Species

Kanrok DOALIION MOAOPAMK

TerepeBATHMK Common [lepeneAsaTHMK Ocoea YépHbI KOpWYH Greater Spotted

Toa / Year Goshawk Buzzard Sparrowhawk Honey Buzzard Black Kite Eagle
2005 1 2 1 0 2 o
2006 4 1 3 0 0 0
2007 6 2 5 0 0 0]
2008 6 0 0 1 1 1
2009 5 8 2 2 0 0
2010 3 3 1 0 0 0]
Bcero / Total 25 16 12 3 3 1

rHé3A m3yyaembix BuaoB B 2005-2010 rr.
NnokasaHo B Tabauue 2.

AVCKPUMMHAHTHLIE ~ @aHAAM3  MPUMEHEH
AASl BLISIBAEHMSI CTAaTUCTUUECKM PABAUHMMBIX
(haKkTOPOB, BAMSIIOWMX HA BLIGOP MECTOO-
OUTAHU XMILHLIMM MTMLIAMM B 3aBUCMMOCTU
OT MX BMAOBOM MpUHaAAeKHOCTU. CriMcok
rnapameTpoB, BKAIOYEHHBIX B AHAAU3, MPEA-
craBAeH B Tabanue 3. KoandecTtso HabAoae-
HUI MO KOKAOMY BMAY — CYMMApPHOE YMCAO
AKTMBHLIX THE3A, 3apPErncTPUPOBAHHLIX B
2005-2010 rr. (TabA. 2). PesyAbTartsl AMC-

KPUMVMHAHTHOTO aHaAM3a [MPEACTaBA€HLlI B
TabAMUAax 3 1 4 U Ha pUCYHKe 2.

VYpaBHEHME AVCKPUMMHAHTHOM hyHKLMM
(TaBA. 4) paKTUYECKM OTMPEAEASIET SKOAOTU-
yeckyio Huuy Buaa ([TysadeHko, 2001).

B ueAom AMCKpPUMMMHAHTHAS (DYHKLUMST KOP-
PEKTHO KAaccupmumpyeT OKoAO 69% cayya-
eB (TabA. 5), MO3TOMY MO’KHO CYMTaTh, YTO
Ka4yeCTBO PACMO3HABaHMsI AOCTATOYHO BbICO-
KO€, a MOCTPOEHHAs! AVHEWMHAas AVCKPUMM-
HaHTHas1 (PyHKLMsI — AOCTAaTOYHO 3hPEKTUB-
Ha (Pebposa, 2002).

Taba. 3. Pe3yAnTaTsl AUCKPUMMHAHTHOTO QHAAM3A AAST TAPAMETPOB, BKAIOYEHHDBIX B MOAEAD
(4McA0 nepemMeHHLIX B MoAean — 7, uncao rpynm — 6; Wilks' Lambda: 0.1649655, approx. F (35,208) = 3.186496, p < 0.0000).

Table 3. Results of the Discriminant analysis for the parameters included in the model
(Number of variables in the model — 7, number of groups — 6; Wilks' Lambda: 0.1649655, approx. F (35,208) = 3.186496, p < 0.0000).

MapameTp
Parameter

YacTHasa
Aambaa Yuakca Aambaa Ymakca
Wilks’ Lambda Partial Lambda

Kpurepun

F-remove

¢bnmepa 3HAYMMOCTN

YpoBeHb
TorepanTHOCTL 1-TOAepaHTHOCTDL

p-level Tolerance 1-Tolerance

Paccrosiiue A0 6An-
>Kamwero oTKPLITOro
MPOCTPAaHCTBa
Distance to the near-
est open space

[NAowaab OTKPLITLIX
MPOCTPAHCTB B PaAMy-
ce 1 KM OT rHe3Aa
Area of the open
spaces in a radius of 1
km from the nest

Paccrosinne Ao
VICIOAL3YEMOV AOPOTU
Distance to a used
road

Bospacr apeBocrosi
Forest age

BuicoTta ApeBocrost
Forest height

BricoTa rHe3A0BOrO
AepeBa

Height of nesting tree
BuicoTta pacrnoAoykeHusi
rHesaa / Height of the
nest location

0.193419 0.852890 1.690345

0.220462 0.748271 3.296851

0.191000 0.863692 1.546632

0.207836 0.793730 2.546769

0.208125 0.792625 2.563972

0.201615 0.818220 2.177212

0.178130 0.926099 0.782028

0.154597 0.807454 0.192546

0.012071 0.823086 0.176914

0.192883 0.824283 0.175717

0.039827 0.473309 0.526691

0.038747 0.369161 0.630839

0.071825 0.661104 0.338896

0.567541 0.495741 0.504259
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Taba. 4. KoschhuLmeHTs KAACCUhULIMPYOWEN AUCKPUMUHAHTHOM (DYHKLIMM AASI AHAAUBMPYEMbIX MaPAMETPOB.

Table 4. Factors of the categorizing discriminant function for the analyzed parameters.

Bua / Species

boAbmon
Kanrok Ocoea Yé€puoin NMOAOPAMK
TeTepeBATHMK Common [llepeneAaTHuK Honey kopwyH Greater Spot-
Mapametp Goshawk Buzzard Sparrowhawk Buzzard Black Kite ted Eagle
Parameter (p=0.40984) (p=0.26230) (p=0.19672) (p=0.04918) (p=0.04918) (p=0.03279)
PaccrosiHue A0 Gamxkaiiero
OTKPLITOIO MpPOCTPAaHCTBA
Distance to the nearest
open space 7.4032 3.2473 7.8313 3.7850 1.9303 2.7354
[Aowaab OTKPLITLIX
MPOCTPAHCTB B paanyce 1
KM OT rHe3aa / Area of the
open spaces in a radius of 1
km from the nest 2.2222 -1.2922 4.5173 0.1857 -8.6679 13.1730
Paccrosiime ao
VICITOAL3YEMOM AOPOTU
Distance to a used road 1.1561 0.5223 0.9717 2.1134 -0.4196 0.8855
Bospacr apesocrosi
Forest age -0.0800 -0.0782 -0.0531 -0.0726 0.0511 -0.0684
Brnicota ApeBocTost
Forest height 1.2962 1.2786 0.8095 1.4239 0.8452 1.8984
Buoicota rHe3aoBoro aepesa
Height of nesting tree 1.6364 1.7376 1.4073 1.1530 2.3465 1.0175
BnicoTa pacrnoAoskeHmst
rHe3aa / Height of the nest
location 0.1345 -0.0340 -0.0609 0.0786 1.0221 0.1879
KoHcraHta / Constant -25.2204 -23.0409 -16.1683 -22.2906 -49.3478 -35.5848

CBs13M ME>KAY HMIIAMM BMAOB B COODILIECTBE
MOYKHO OINMCATh KaK N-MEePHOE MPOCTPAHCTBO
HUIIKM, B KOTOPOM K&KABI U3 BUAOB MMeEET
CBOIO COOCTBEHHYIO MO3MLIMIO VAU HUUY C
LIEHTPOM, MOAOKEHME KOTOPOrO OTAUHAETCSI
OT MOAOYKEHMSI LIEHTPOB HMII APYIMX BMAOB
(Yurrekep, 1980). I'padoyk paccesiHust KaHO-
HUYECKMX 3HayeHui (pUC. 2) MpeACTaBAsieT

Root 1vs. Root 2

® TeTepeBATHUK
(Accipiter gentilis)
Goshawk

W KaHiok
(Buteo buteo)
Common Buzzard

MepenenaTHAK

(Accipiter nisus)
Sparrowhawk

A Ocoep
(Pernis apivorus)
Honey Buzzard

B YEpHbI KOpLWYH
(Milvus migrans)
Black Kite

B bBonbwoi nogopnuk
(Aquila clanga)
Greater Spotted Eagle

Root 1

Puc. 2. AMEH'P&MMEI paccesiHns KAHOHUYECKNUX 3Ha4YEeHuN.

Fig. 2. Scatter plot of the canonical values.

MOAOYKEHMNE KAACCOB (B AQHHOM CAy4ae — BU-
AOB MTVL) B MHOTOMEPHOM MPOCTPAHCTBE
M MOXKET ObITh MHTEPNPETMPOBAH KAK «OTO-
Opa’keHME BMAOBBLIX 3KOAOTMHYECKMX HMII B
MHoromepHom npocrpaHctee» ([ly3ayeHko,
2004). PvcyHOK 2 moKasblBaeT, YTO OAO-
6AacT1, 3aHMMAEMbIE B MHOTOMEPHO MOAE-
AU TETEPEBSITHMKOM, KAHIOKOM U OCOEAOM,

CAETOK KaHIoKa B rHesae. Poto A. HoBMKOBOJA.

Fledgling of the Common Buzzard in the nest.
Photo by L. Novikova.
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Puc. 3. PasAnydms BUAOB MO MAOLAAM OTKPLITbIX MPOCTPAHCTB B PAANY-
ce 1 KM OT rHe3Aa — BBEPXY, 10 BO3PACTy APEBOCTOSI HA THE3A0BOM
y4acrke — B LIEHTPE, [0 BLICOTE ADEBOCTOST HA THE3A0BOM y4YacTKe —
BHU3Y. YCAOBHbIE 0603HaYeHus: 1 — tetepesstHuk (Accipiter gentilis),
2 — KaHIok (Buteo buteo), 3 — nepeneastHuk (Accipiter nisus), 4

— ocoea (Pernis apivorus), 5 — 4épHoiii kopuwyH (Milvus migrans), 6 —
60oAbLoit moaopank (Aquila clanga).

Fig. 3. Difference of species on the area of the open spaces in radius
of 1 km from a nest — upper, on the forest age in nesting sites —
center, on the forest height in nesting sites — bottom. Labels: 1 —
Goshawk (Accipiter gentilis), 2 — Common Buzzard (Buteo buteo),

3 — Sparrowhawk (Accipiter nisus), 4 — Honey Buzzard (Pernis
apivorus), 5 — Black Kite (Milvus migrans), 6 — Greater Spotted Eagle
(Aquila clanga).
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Puc. 4. TpéxmepHoe oTOBPKEHNE SKOAOTUHECKUX HUL TETEPE-
BSITHUKA (BBEPXY), KAHIOKA (B LIEHTPE) M NnepeneAsiTHIKa (BHU3y) 1o
OTHOWEHUIO K TPEM HanbOAEE 3HAYMMBIM (PAKTOPAM, TAKUM KakK
BLICOTAa APEBOCTOSI B METPAX, BO3PACT APEBOCTOS B TOAAX U IMAOLLIAAD
OPTKPLITLIX MPOCTPAHCTB HA THE3AO0BLIX Y4aCcTKaxX XMIWHbLIX MTUL B
KBaAPAaTHLIX KMAOMETpax.

Fig. 4. 3-D models of the Goshawk (upper), Common Buzzard
(center) and Sparrowhawk (bottom) ecological niches in relation to
the three most significant factors: forest height (meters), forest age
(years) and area of the open spaces in the breeding territories of
raptors (sq. km).
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Taba. 5. OueHka KadecTBa Kaaccugpmkaumm (MeTpuka EBkAMAA) no yacrote owmn604HONM AUCKPUMMHALIMN.

Table 5. Assessment of quality of classification (Euclidean metric) on the frequency of incorrect discrimination.

DoAbmion

MOAOPAMK

% KOpPPEKTHOM Kamrok Ocoea YépHuin Greater

ANCKpMMMHAuMM TeTepeBATHUK Common [lepeneAaTHMK Honey KOPIIYH Spot-

Bua Correct Goshawk Buzzard Sparrowhawk Buzzard Black Kite ted Eagle

Species discrimination, %  (p=0.40984) (p=0.26230) (p=0.19672) (p=0.04918) (p=0.04918) (p=0.03279)

TetepeBsaTHUK
Goshawk

KaHrok
Common
Buzzard

[NepeneAsiTHMK
Sparrowhawk

Ocoea
Honey Buz-
zard

YeépHbin
KOPIIYH
Black Kite
bGoabLion
MOAOPAMK
Greater Spot-
ted Eagle
Bcero / Total

88.0 22 2

50.0 6 8

58.3 2 3

333 1 1

66.7 0 1

100.0 0 0
68.9 31 15

1 0 0 0

Mpumeyanme: B CTPOKAX — HABAIOAAEMDINA KAACC, B CTOABLIAX — PACCUMTAHHDIN KAACC.
The notice: in strings — observed class, in columns — calculated class.

MOYTM MOAHOCTLIO MEPEKPLIBAIOTCSI. [ToaToMy
MO>KHO TOBOPUTbL O TOM, YTO SKOAOTMYECKME
HUMWM, OLEHEHHDLIE HAMM MO CEMM Mapame-
Tpam, CUALHO MEPEKPLIBAIOTCS Y AAHHDLIX BU-
AOB. [lepeKpbITME HULI FTOBOPUT O CXOACTBE
TpebOBaHMii 3TMX BMAOB K MECTOOOMTAaHM-
SIM UM TTOATBEPIKAAETCSI U3BECTHLIMM (PaKTa-

MW THE3AOBAHMSI KAHIOKA U TETepPEeBSITHUKA
B OAHOM U TOM >KE€ THE3A€ B PAasHbLIE TOAbI.
Huwa nepeneasiTHMka AMLIL YacTUYHO Mnepe-
KPbLIBAETCS1 C HULIAMW TETEPEBSITHMKA, KaHIO-
Ka M ocoeAd. YEpHbIi KOpuyH U GOALLION
MOAOPAMK 3aHVMMAIOT OTAEALHLIE MOAODAACTH
MHOIFOMEPHOTO MPOCTPAHCTBA, UX HULIM OT-

IHe3a0 ocoeaa (Pernis apivorus) Ha oAbxe (cAeBa) M nreHeL 6oAbOoro noaopAmka (Aquila clanga) B rHe3Ae Ha oAbxe (cripaBa).
®oro A. HoBukoBoii u A. KOHCTaHTMHOBA.

Nest of the Honey Buzzard (Pernis apivorus) on an alder (left) and nestling of the Greater Spotted Eagle (Aquila clanga) in the nest on an
alder (right). Photos by L. Novikova and A. Konstantinov.
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K-S d=.29006, p<.05 ; Lilliefors p<.01
Shapiro-Wilk W=.61724, p=.00000
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Puc. 5. Paccrosiums oT akTMBHLIX THE3A AO PEK y TETePEBSITHUKA (BBEPXY), KaHIoKa (B
LIeHTpe) M neperneAsiTHUKa (BH13y).

Fig. 5. Distances between rivers and active nests of the Goshawk (upper),
Common Buzzard (center) and Sparrowhawk (bottom).

AAAEHDI OT TAKOBbLIX OCTAALHLIX BUAOB U APYT
OT Apyra.

MHTEepecHO MpoaHaAM3MPOBATDh, MO KAKMM
rnapameTpam 13 CEMU, BKAIOYEHHDLIX B AHAAM3,
MG PEPEHUMPYIOTCS HULIM  paccMarpyrBae-
MbIX BMAOB. M3 TaBAMLLI 3 BMAHO, YTO BEAY-
lee 3Ha4eHUe B PA3AEA€HUM BMAOB (MO Kpu-
Tepuio Mduiuepa) MMeeT Takom napameTp, Kak
MAOLLAAL OTKPLITLIX MPOCTPAHCTB B paanyce |
KM OT rHe3aa. Hanboaee vMHbopMaTMBHBIMM
napameTpamu AAs  AmcpbchbepeHumaumm - siB-
ASIIOTCS1 TAIOKE BO3PAcT M BbICOTA APEBOCTOSI
(taba. 3). PaccTosiHME AO UCTMOAL3YEMOM AO-
|POru, MO-BUAMMOMY, HE OTAMYAETCS Y PA3HbBIX
BMAOB IO MPUYMHE TOrO, YTO AOPOTU B 3ario-
BEAHMKE MCIOAL3YIOTCSI peako. PaccrosiHue
AO OAVDKAMWErOo OTKPLITOrO MPOCTPAHCTBA,
MO-BMAMMOMY, HE UrpaeT PoAu B audpchepeH-
LMaLMKM SKOAOTMHYECKUX HUIL M3YyYaeMbIX BU-
A0B. Crabee BCero AaHHbIE BUABI AUChdPEPEH-
LIMPYIOTCS1 MO BLICOTE PACTIOAOYKEHMSI THE3AQ.

Ha pucyHke 3 npeactaBA€Hbl pasanymsi o
KOKAOMY M3 TPEX 3HAUYMMBIX MapamMeTpoB
3KOAOTMYECKON Hun, AncbepeHLmpyo-
WMX PacCMaTPUBAEMbIE€ BUADLI XMIUHLIX MTULI,
Ha pUCYHKe 4 — TpEXMEpPHbIE OTOBPaKEHMSI
SKOAOTMUYECKMX HUILI TPEX BUAOB (TETEpEBSIT-
HUK, KaHIOK, MEPENEeAsITHUK) MO OTHOWEHMUIO
K TPEM HanboAee 3HAYMMBIM PAKTOPAM.

3HayeHus1 MapamMeTpoB, HE BOLWIEAWMX B
MOAEADL MO TMpPUYMHE PACTPEASACHUsT AdH-
HbIX, OTAMYAIOILEroCsl OT HOPMAABLHOIO (pac-
CTOSIHMSI OT aKTUBHLIX THE3A AO peK), MoKasa-
Hbl B TabAMLE G M HA PUCYHKe 5.

AuarpamMma Ha pUCyHKe 5 AeMOHCTpUpYyeT
SIBHO€ TSITOTEHME THE3AOBbLIX YYaCTKOB Te-
TEPEBITHUKA K AOAMHAM peK. ABCOAITHOE
GOABLLUIVMHCTBO aKTMBHLIX THE3A (92%) no-
CTPOEHO He AaAee, YeM B 1 KM OT pyceA pek,
ABe Tpetu (72%) — He Aanbe 500 m, a 60%
rHE3A — B npeaesax 50 m ot pek. KaHrok npu
BLIOOPE MECT rHE3AOBaHMsI B yCAOBMSIX Kep-
SKEHCKOrO 3aroBEeAHMKA, KaK M TETEPEBSITHUK,
TSroTeEeT K AOAMHaM pek (puc. 5). He aaree
1 kM OT pycaa pacroaararoch 81% akTMBHBIX
rHE3A, Moyt ABe Tpetn (63%) — B npeaesax
500 M, B 50 M — 38% rHésa. Bce obHapysKeH-
HbIE AKTMBHBIE THE3AA MEPENeAsTHUKA ObiAM
pacrnoaoxkeHbl He aanee 500 m oT pycaa pek
(puc. 5). Cyast no pacnpeaeAeHmio 3Ha4YeHun
PACCTOSIHUIA AO PeK, KoTopoe Boaee BAN3KO
K HOPMAaALHOMY, YeM Y TMPEABIAYLIMX BUAOB,
nepeneAsTHUK He OOBHAPY)KMBAET TaKoro
TSITOTEHMSI K peKkaMm, Kak TETEPEBSITHUK U Ka-
HioK. TH&3Aa Ocoeaa MOCTPOEHDLI HEMOCPEA-
CTBEHHO Y BOAbLI. Y€PHDI KOPLIIYH THE3AUACS
He Aaree, yem B 200 m oT pycaa p. Kepke-
HeL. [He3A0 GOALLIOTO MOAOPAMKA PACTIOAA-
raroch B 60 M OT pycAa MaAoOM peKu.
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TabA. 6. PaccTosiHus OT aKTUBHBIX THE3A AO PEK.

Table 6. Distances between active nests and rivers.

Paccrosinme, km: meamaHa  25-n / 75-n
(MMHMMYM—MAKCMMYM) MNPOUEHTUAD
Distance, km: 25% / 75
Bua / Species N median (lim) percentile
TetepeBsITHMK
Goshawk 25 0.025 (0.001-2.447) 0.006 /0.571
Kanrox
Common Buzzard 16 0.455 (0.001-2.482) 0.024 / 0.580
[NepeneAsTHUK
Sparrowhawk 12 0.242 (0.047-0.409) 0.112/0.328
Ocoea
Honey Buzzard 3 0.001 (0.001-0.005) -
YE€pHbI KOpLYyH
Black Kite 3 0.132 (0.057-0.189) -

boabwoi noaopAnk
Greater Spotted Eagle

0.059

TabA. 7. YAAAEHHOCTb AKTUBHDIX THE3A OT BAMIKAMLIETO COCEAA TOIO JKE BUAA.

Table 7. Nearest neighbour distances.

Bua / Species

PaccrosiHne, KM: MeAMaHa
(MMHMMYM—-MAKCMMYM)

Distance, km: median (lim)

25-n / 75-n
NMPOUEHTUADL
25t / 75%
percentile

TetepeBsITHMK
Goshawk

KaHrox

Common Buzzard
[lepeneasaTHuK
Sparrowhawk
Ocoea

Honey Buzzard
YeépHbi KOpLyH
Black Kite

4.731 (2.643-5.985)

3.785 (1.73-6.705)

0.950 (0.794-1.106)

8.388

6.691

3.723 / 5.738

3.137 /4776

TabA. 8. YAAAEHHOCTb AKTUBHBIX THE3A OT BAVDKAMLIErO COCEAA APYTOrO BUAA.

Table 8. Distance between active nearest neighbors of different species.

PaccrosiHne, KMm:

meAmaHa (MMHUMYM—  25-% / 75-#
MAKCMMYyM)  MPOULEHTHMADL
Distance, km: 25* / 75*
Bua / Species N median (lim) percentile
TerepeBsTHUK
Goshawk 8 1.8685 (0.295-3.650) 0.864 / 3.226
KaHrok
Common Buzzard 10 2.7925 (0.295-3.650) 0.877 / 3.171
[NepeneasTHuK
Sparrowhawk 2 1.836 (0.942-2.730) —
Ocoea
Honey Buzzard 2 2.793 (2.785-2.800) -
YeépHbi KOpLYH
Black Kite 2 0.8135 (0.685-0.942) -

bGoAbLIon noAopAnK
Greater Spotted Eagle

1.539

[NapameTpbl, He BKAIOYEHHbIE B AUCKPUMM-
HaHTHLI aHaAM3 M3-3a HEAOCTaTKa KOAMYe-
CTBa M3MepPEeHUl (PacCTosiHMsI OT aKTMBHLIX
rHE3A A0 BAVDKAMLIMX COCEAEN CBOETO U APY-
roro BMAQ), NokasaHbol B Tabamuax 7 1 8 u Ha
pUCcyHKax 6-7.

PasHble aBTOpPLI MPUAEP)KUBAIOTCSI  pas-
AWYHBIX TOYEK 3PEeHMs Ha 3HA4Y€HUEe KOH-
KYPEHLMM B COOBWECTBAX XMIWHLIX NTUL U
€& BAMsIHME Ha BLIOOP MecToobuTaHumit. A.
Kocrpuesa (Kostrzewa, 1989), usy4yus co-
oblecTBa XMIWHMKOB CPEAHMX Pa3MepPOB
(TETEPEBSITHMK, KaHIOK 1 ocoea) B [epmaHuu,
MPUAEPIKMBAETCSI MHEHMSI, YTO MepeKpbiThe
HUILI U BHYTPU- Y ME>KBUAOBAST KOHKYPEHLMSI
UIPAIOT CYLIECTBEHHYIO POAL B COOBIECTBAX
xvwHbIX ntvu. T. KatuHep ¢ coasTopamu
(Katzner et al., 2003) uccaeroBarn coob-
lwecrtBa OpAOB (MOrMAbHUK Aquila heliaca,
6epKyT, cTenHoi opéa A. nipalensis, opAa-
6enoxeoct) B CeBepHom Kasaxcraxe u npuw-
AU K BLIBOAY, YTO MEXKBUAOBASI KOHKYPEHLIMSI
3a THE3AOBLIE MECTOOOMTaHMsI HE MOXKET
ObITb AOMUHMPYIOWMM (PAKTOPOM B BbiOOpE
MECTOOOUTAHUIA, MCMOABL3YEMDBIX AASI THE3-
AOBaHusl. KoHKypeHuMsi OpAOB Obira, mpe-
JKA€ BCEro, BHYTPUBMAOBOW (PAacCTOSIHUS AO
OAVDKAMWMX COCEAEN CBOErO BMAA 3AMETHO
GOoAbLIE, YEM AO TAKOBbLIX APYrOro BMAQ), MO-
3TOMY ObIA CAEAAH BBLIBOA, YTO MEXKBMAOBLIE
B3aVIMOAEWCTBMSI UIrPAIOT BTOPOCTEMNEHHYIO
POAL B COCYILLECTBOBAHMM BUAOB AQAHHOIO CO-
obwecTsa.

BO3MO)KHO, BHYTpPU- U MEXBUAOBasI Tep-
PUTOPUAALHOCTDL 3aBUCUT OT KOHKPETHLIX CO-
OBIECTB XMIWHBIX MTULL U YCAOBUIA CyLIECTBO-
BaHusl. COOTBETCTBEHHO, B PA3HbIX CAyYasix
MOTYT HAOAIOAATLCSI PA3HBIE COOTHOLIEHMSI
3HAYMMOCTU BHYTPM- M MEXKBUAOBOM KOHKY-
peHumn. B ycroBumsix KeprrkeHckoro 3anosea-
HUKa CHMABLHOE MepeKpbiTUe HUl TPEX BUMAOB
(TETEPEBSITHUK, KAHIOK, OCOEA), a TalkoKe TOT
haKT, YTO y BCEX BUMAOB PACCTOSIHUSI AO OAM-
JKaMMX THE3A CBOETO BrAA BOALILE, YEM AO
Yy>KOro, BEPOSITHO, TOBOPUT O TOM, YTO MEX-
BMAOBAs1 KOHKYPEHLIMSI HE OKa3bIBA€T CUALHO-
ro BAMSIHMSI Ha BLIGOP XMILHUKAMM MECTOO6OM-
TaHUA U B LEAOM HE UrpaeT CyleCTBEHHYO
POAb B AAHHOM COOBWECTBE XUIWHBIX MTULL. B
AHAAM3MPYEMOM COOBLIECTBE BHYTPUBMAOBASI
KOHKYPEHLWs, MO-BUAVMOMY, UIPAeT OOAb-
LYIO POADb, YEM MEXKBUAOBASI.

AHaAM3 U36MPATEALHOCTM MO OTHOLIEHUIO
K TMnam 6MOTOrMoB Npu BLIGOPE XMULWHMKAMM
rHE3A0BLIX YYACTKOB MPOBOAMACS MyTEM CPAB-
HEHMSI AOAM MAOLIAAM BMOTONA B 3arOBEAHMKE
M AOAM YMCAQ aKTUBHBLIX THE3A, PACTIOAOYKEH-
HDLIX B AAHHOM BuoTore. [py 5TOM yumuTbIBaA-
Cs1 KKADI CAy4dai 3a nepuoa 2005-2010 rr.,
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Puc. 6. YAAAEHHOCTL AKTUBHBIX THE3A TETEPEBSITHUKA (CAEBA) M KAHIOKA (CMPABA) OT GAVIKAMILIErO COCEAA CBOETO (BBEPXY) M APYrOro (BHU3Y) BUAA.

Fig. 6. Distances between nearest neighbors of the same (upper) and other species (bottom) for the Goshawk (left) and Common Buzzard (right).

PaccTosaHWe 0o Bnuxailero cocefa, KM

Puc. 7. YAAAEHHOCTL AKTMBHOIO THE3AA OT GAVIKANILLIErO AKTMBHOIO FHE3AA CBOETO U
APYroro BuAa. YcAoBHble 0603HaqeHumst: 1 — TeTepeBsITHUK, 2 — KaHIOK, 3 — neperie-
MITHUK, 4 — 0coeA, 5 — 4épHbIi KoplIyH, 6 — GOALIION MOAOPAMK; (&) — YAAAEHHOCTDL
AKTUBHDBIX THE3A OT GAVKAMILIETO COCEAA TOTO Ke BUAQ, (D) — YAAAEHHOCTb AKTUBHBIX
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Fig. 7. Distances between nearest neighbors of the same and different species.

THE3A0 GOABIIOrO MOAOPAMKA HA OALXE.
@doro A. HoBMKOBOIA.

Labels: 1 — Goshawk, 2 — Common Buzzard, 3 — Sparrowhawk, 4 — Honey Buzzard,

5 — Black Kite, 6 — Greater Spotted Eagle; (a) — distance between nearest neighbours
of the same species, (b) — distance between nearest neighbours of different species.

Nest of the Greater Spotted Eagle on an alder.
Photo by L. Novikova.
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Fig. 8. Habitat preferences of raptors (according to a number of active nests in

2005-2010).

KOTAQ FHE3A0 OLIAO aKkTMBHLIM (60 CAyuaes).
PasAnume BUAOB MO MpPEArnoYUTaeMbIM 6MOTO-
ram XapakTepusyeT UHAEKC U3BMPATEALHOCTM
MBAeBa — Akekobea (puc. 8).

B OTHOlWEHUM GUOTMYECKON M3BUpATEAL-
HOCTM (pUC. 8) HUWIM TETEPEBSITHUKA U Ka-
HIOKA TaK)Ke o4veHb CXOXKM. K Humam 31mx
BMAOB OAM3KA HUIIA MEPENEASITHMKA, HO OH
MPOSIBASIET 3HAYUTEALHO MEHbIIEE TSroTe-
HUe K oAbliaHukam. Ocoea 6oree GAMBOK
B 3TOM OTHOWEHUMN K BOALLIOMY MOAOPAMKY
— 06a BMAQ MPEANOYMTAIOT OALLIAHMKM BCEM
APYrMm 6MOTOMam, OAHAKO AAHHLIE MO WX
FHE3A0BAHMIO €AMHUYHLI. YEpPHDLIA KOPLIYH,
HACKOALKO TMO3BOASIET CYAUTL HEBOALIION
o6beM BLIGOPKM MO HEMY, — EAMHCTBEHHDIV
M3 BCEX BUMAOB, HE MPOSIBASIIOWMIA BLICOKOWA
M3BMPATEALHOCTM K OABLUIAHUKAM, HO SIBHO
TSIFOTEIOWMIA K AyOpaBam.

B HacTosiee Bpemsi CTPYKTypa pacTUTEADL-
HBLIX COODBIIECTB 3arOBEAHMKA HE SIBASIETCSI
ONTUMAABLHOW AASI OBUTAHUSI TETEPEBSTHUKA,
KaHioka 1 ocoeaa (Hosukoa, 2008, 2009,
2010). Mo Bcel BEpOSITHOCTU, STU BUALI UC-
MLITLIBAIOT HEAOCTATOK CPEAHE- U CTapPOBO3-
PACTHLIX HACOKAEHWUI U MOSTOMY BbIHYXKAE-
HbI THE3AUTLCSI B AOAMHAX PEK, FAe CKOPOCThL
poCTa AepeBLEB BLIWE, U MOCAE KPYMNHOro
no)kapa 1972 r. COXpaHUAUCL CpPEAHe- U
CTapoBO3paCTHbIE HacakaeHwusl. o 31oit ke
MPUYMHE COCHSIKM B MEXAYPEUDLsIX, HAXOAS-
luMecst B OCHOBHOM B BO3PAacTe€ MOAOAHSIKOB,
«OCBOEHDLI» MPEUMYLLECTBEHHO MepeneAsT-
HUKOM, AASI KOTOPOTO He TPeByIoTCs1 AEPEBDSI
GOADBLIOTO BO3PACTA M BLICOTDI.

[ToHsITHE «3KOAOTUYECKAsT HULIA» BKAIOYAET

B ceBsl HE TOALKO (PU3MYECKOE MPOCTPaH-
CTBO, 3aHMMAEMOE OPraHU3MOM, HO U (DYHK-
LIMOHAABLHYIO POAbL OPraHM3ma B COoBIeCTBe,
Harnpumep, ero Tpohryeckoe MOAOXKEHUE
(Oaym, 1986). O4YEBMAHO, YTO pacxoXKAe-
HME HMW B PACCMATPUBAEMOM COODOWECTBE
XMIWHLIX MTULL MPOUCXOAUT U MO MPEATNOUU-
TAEMbIM MMUILIEBLIM PECYPCAM, MOCKOALKY MX
[PALIMOH MUTAHUS PA3AMYAETCSI.

BbIBOADI

AVCKPUMMHAHTHBIA aHaAU3, MPOBEAEHHDIN
Mo rapameTpam AAHAWAPTHON U BuoTonm-
YecKoW MpUypPOYEHHOCTY MECTOOOUTaHUH U
rnapameTpaMm THE3AOBbLIX A€PEBLEB XMIIHDLIX
MTUL, MOKa3aA CXOACTBO MPOCTPAHCTBEHHDLIX
3KOAOTMHYECKMX HMII TETEPEBSITHUKA, KaHIO-
Ka 1 ocoeaa. Huwa nepeneasiTHMKa rno stmm
rnapameTpam AL YaCTUYHO NepeKpLIBAeTCs
C HMIaMM 3TUX TPEX BUAOB. YE€pHbLIM KOp-
WYH ¥ GOABLIOV MOAOPAMK CTOSIT OCOBHSIKOM
B CMOAEAVPOBAHHOM MHOTFOMEPHOM MpPO-
CTPAHCTBE 3KOAOTMYECKUX HUILL.

Hanboabiee 3HaveHue B AudpcpepeHuma-
LIMM HUMII UMEIOT Takue rnapameTpbl, Kak MAo-
1AaAb OTKPLITLIX MPOCTPAHCTB B paanyce 1 kM
OT THEe3AQ, BO3PacCT M BLICOTA APEBOCTOsI Ha
rHE3A0BOM y4YacTKe.

Mo 6uoTnyeckomn nsbmpareAbHOCT GAU3-
KM HULIM TETEPEBSITHUKA, KaHIOKa U rnepere-
ASITHUKA; Y OCO€AA M BOABLIIOrO MOAOPAMKA
HUILIM UAEHTUYHDI; YEPHDLIM KOPLIYH 3aHMMaeT

i
!

THe3a0 4épHoro kopuiyHa (Milvus migrans) Ha Aybe.
@doro A. HoBUKOBOVA.

Nest of the Black Kite (Milvus migrans) on an oak.
Photo by L. Novikova.
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U3yueHne nepHaTbiX XMUILHUKOB

[TeHuUbl nepeneAsTHn-
ka (Accipiter nisus) B
rHe3Ae (CAeBa) M rTHE3A0
rnepeneAsTHUKa Ha co-
CHe (cripaBa).

@®oro A. KOHCTaHTMHOBA
u C. bakku.

Nestlings of the
Sparrowhawk (Accipiter
nisus) in the nest

(left) and nest of the
Sparrowhawk on a pine
(right). Photos by

A. Konstantinov and

S. Bakka.

0BOCOBAEHHYIO OT OCTAALHBIX BYAOB HMLLY.
B uerom Hamboaee CXOXKM SKOAOTMHECKME
HULLU TETEPEBATHUKA U KAHIOKA; 6AV[3KV! K HUM
HULIKM NepeneAsiTHMKa 1 ocoeaa. boabwwoi no-
AOPAVIK MO MapameTpam Huwm GAM30K K ocoe-
Ay. YEPHLIM KOPLYH 3aHMMAET, MO-BUAMMOMY,

OTAEABLHYIO OT APYIVX BUAOB HULLY.

Y BCEX BMAOB PACCTOSIHMSI AO OAMIKAMLWMX
rHE3A CBOEro BMAA OOALILE, YEM AO UYIKO-
ro, YTO, Ha Hall B3rAsIA, FOBOPUT O TOM, YTO
B M3YYEHHOM COOOWECTBE XMIUHLIX MTULL
BHYTPUBMAOBASI TEPPUTOPUAALHOCTL UIPAET
GOABIIYIO POAL, YEM MEXKBUMAOBASI.
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