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Pe3iome

Crarbsi MOCBsILIEHA AHAAU3Y TPOOMUECKMX CBSI3EM KPYMHLIX XMIWHLIX MTULL U U3YYEHMIO AAATNTUBHBLIX MEXAHU3MOB
YMEHbLIEHMSI MEXKBUAOBOM TPO(IUUECKON KOHKYpPEHLMM. B pabore aHaAM3MPYIOTCSI AAAMTMBHLIE MEXAHM3MbI, UC-
MOAL3YEMbBIE XMILHLIMM MTULIAMM AASI OCAABAEHMST TPOIUUECKON KOHKYPEHLIMM MEXAY COBOM B rHE3AOBOW MEPMOA
B AeCOBOAOTHLIX KoMnAekcax B CeBepHoil beaapycy. B nccareaoBaHMM MOKA3aHO, YTO B 3TOT MEPMOA FOAA PEAALHOM
TPOPMUECKON KOHKYPEHLIMM MEKAY XMIIHLIMU MTULIAMM HE HABAIOAAETCS, HECMOTPS HA MEPEKPLITUE TPOUUECKMX

HUL Y HEKOTOPLIX BUAOB 6oAee 0,6 EAVHMLIbI.

KarouyeBrie cAoBa: XVlIHbIE NTULIDI, TpOCbI/l'“leCKEUI KOHKYpP€EHUMUS, MUIEBLIE PECYPCLI, MEXaHU3MDI PA3ACACHUS, Ae-

coBoAOTHbIE KOMMAEKCL, CeBepHasi beaapyc.

Moctynuaa B peaakumro: 21.11.2018 r. Mpmusarta k ny6ankaumm: 15.03.2019 r.

Abstract

The article is dedicated to the analysis of trophic relations of large birds of prey and adaptive mechanisms they use
to reduce interspecific trophic competition during the breeding period in wetlands in Northern Belarus. The study
shows that during this period, no significant trophic competition is present between raptors despite the overlap

of trophic niches in some species.
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AKTYaALHOCTDb MCCAEAYEMON NMPO6GAEMBI

AHaAU3 KOHKYPEHTHDLIX OTHOWIEHUI B MHO-
TOBMAOBOM COOOLIECTBE MO3BOHOYHBIX XMILl-
HUKOB U UX )KEPTB SIBASIETCSI TPDEAMETOM UCCAE-
AOBAHMSsI LIEAOTO PsIAQ 3aPYOEsKHBIX U HEKOTO-
PbIX OTeyeCTBEeHHLIX rpynn y4éHbix (Marti et
al., 1993; Jedrzejewska, Jedrzejewski, 1998;
Sidorovich, 2011; MBaHoBckuii 1 Ap., 2018).
Tem He meHee, B AaHHOM 0BAACTM GMOAOTVM
OCTa€TCs1 PsIA HepeLWEHHLIX 3aAad, Kak Teope-
TUYECKOIO, Tak U MPAKTUYECKOro Xapakrepa.
OOWMPHDLIA OTPSIA XMIIHLIX MWL, KaK YacTb
3TOTO €AMHOTO COODBIECTBA, OCTAETCs1 cAabo
usydeHHbiM (Newton, 1976; 1979; MBsaHoB-
ckuit, 2012 v Ap.).

LleAbto AQHHOrO MCCAEAOBAaHMS! SIBASIETCS] Bbl-
SIBAEHME AAAMTALMOHHLIX PEAKLIMI U MEXAHU3-
MOB OCAABAEHMsT TPOOUYECKOM KOHKYPEHLIMM
MEXKAY KPYMHLIMU XULLIHLIMM MTULIAMU.

Marepman 1 METOAMKA MCCAEAOBAHMI
Marepuanbi AAsl aHaAM3a cOBpaHbl B Nepu-
oA ¢ 1972 no 2017 roanl. Bcero B A06bye

Introduction

Analysis of predator-prey relationship in
multispecies vertebrate communities is the
subject of many studies (Marti et al., 1993;
Jedrzejewska, Jedrzejewski, 1998; Sidor-
ovich, 2011; Ivanovskiy et al., 2018). How-
ever, birds of prey are poorly studied in this
concern (Newton, 1976; 1979; lvanovskiy
etal., 2012).

The purpose of this study is to identify
adaptive reactions and mechanisms for re-
ducing the trophic competition between
large birds of prey.

Methods

Samples were collected between 1972
and 2017. A total of 2,672 specimens of
prey (100%) were identified in pellets and
prey remains in nests and near the perches.
For the analysis, we divided all prey species
into 22 categories and calculated the per-
centage of each category in raptor’s diet. To
evaluate the rates of different prey catego-
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KPYMHLIX XMIIHLIX MTUL OMpeAeAeHo 2672
3K3EMMASIPA AODLIYM.

[utaHne XMIWHLIX OTVL U3YYaAOCh MyTEM
cOOpa OCTATKOB MUILM U MOTAAOK Ha THE3AAX
M Ha TEPPUTOPUM THE3AOBLIX YYACTKOB MOA
npucaaamm. Octatkm cobupaamncs 1-2 pasa
B CE€30H, & HA KOHTPOALHLIX FH&3AaX — pa3 B
HeAaeAlo. OCTeOAOrMYeCcKUii MaTepraa ornpe-
AEASIACSI TIYTEM CPABHEHMsI C KOHTPOALHOM
OCTEOAOTMHYECKON KOAAeKUMED. [lepbsi 0OB-
€KTOB MUTAaHMsI OTMPEAEASIAUCL MYTEM CpaB-
HEHUsS C TMEPLIMU KOAAECKUMOHHLIX TyWEK
300A0TMYECKOTO My3esi Burebckoro yHu-
sepcuteta mmenu [1.M. Maweposa, ¢ yyé-
TOM CMEeUMaALHLIX pekomeHaaumi (Brown,
Ferguson, 1999; Marz, 1987). UaeHtudpu-
KAaUUNIO OCTAaTKOB MEAKUX MAEKOMUTAIoLMNX B
MULLIEBLIX np06ax BLITIOAHSIAVI ABYMSI METOAQ-
mu: (1) no yepenam, 3ybam u APyrMm 4acTsim
ckeaeTa (lleneab, Masikos, 1986; lllenean,
LloxpwuH, 1985; Pucek, 1981), (2) no oco-
GEHHOCTSIM MMKPOCKOMMYECKOM CTPYKTYPbI
AECSITU CAYYaHO B3SITBLIX M3 MOTaAKM BOAOC
(Teerink, 1991). TakcOHOMMYECKYIO MNpWU-
HAAAEKHOCTL 3€MHOBOAHLIX  OMPEAEASIAU
MO KOCTSIM C UCMOAL30BAHMEM CrELIMAALHBIX
KAIOYEN M aTtAacoB, PEMTUAMIA — MO KOCTSIM
M MOKPOBaM, MTUL — MO KOCTSIM U MePbLIM
(BOhme, 1977; Marz, 1972). KoanuecrtBo
3K3EMIMASIDOB YKMBOTHLIX OTMPEACASIAM MYTEM
MOACY€Ta BCeX HernapHLIX U MNaPHLIX (OTAGAL-
HO, A€BbLIX M MPAaBLIX) KOCTEM CKEAETa C y4&€-
TOM UX Pa3MEPOB U CTEMEHN CBEXKECTU.

lNpoueaypa pacuy€ra cocraBa pauMoOHa
Obina creayoweit. Obuwee KOAMYECTBO BCEX
ocobeil KepTB, BLISIBAEHHLIX BO BCEX [MMU-
weBbix npobax, 6uiao B3sito 3a 100% npu
pacyére BCTPEYAEMOCTU Pa3HLIX KOPMOBLIX
Kareropmi. Aast OL€HKM COOTHOLIEHMS B Pa-
LMOHE PAa3HLIX KOPMOBLIX O6‘beKTOB no no-
TpebAéHHOM Gromacce (% IMb) ncnoab3oBa-
AV CTAHAQPTHDI MOAXOA, 3aKAIOHAIOWMIACS B
rnepecyére BCTPEYAeMOCTU Pas3HLIX KOPMO-

OcTeoAOrn4ecKmsii MaTeEpUAaA U3 OCTaTkoB A06bIuM 6ep-
kyta (Aquila chrysaetos): BepxHuii psia — TeTepesuHbie
nmuubl (Tetraonidae sp., HUKHUI PSIA — 3aMLIbI-6EASTKU
(Lepus timidus). ®oro B.B. MBaHOBCKOTrO.

Osteological material obtained from remains of prey

of the Golden Eagle (Aquila chrysaetos): upper row —
Tetraonidae sp., lower row — Mountain Hares (Lepus

timidus). Photo by V.V. Ivanovskiy.

ries in the diet according to consumed bio-
mass (% CB) we used a standard approach
by multiplying the percentage of the given
category by the average biomass of the
prey species in the category (Sidorovich,
2011; 2014).

For every species, we calculated the width
of the trophic niche according to Levin's
formula (Krebs, 1990).

B=(2p)",

where p, — is a percentage of a specific
category of prey in the species diet.

A cluster analysis was conducted for the
selection of guilds and visualization of re-
sults. The input data for the dendrograms
were represented as a symmetric matrix of
trophic niches overlapping calculated us-
ing the Morisita-Horn formula (C, ) (Krebs,
1999).

. 237 Puc
T

where p, and p, — the percentage of the
studied prey category in the diet of two spe-
cies. The value of C, >0.6 was considered
ecologically and statistically significant.

For the cluster analysis and dendrograms
we used Bray-Curtis and Jaccard metrics.

Statistical analysis was run in Microsoft
Excel and PAST 3.06.

Results

The study was conducted in the Vitebsk
Region of Belarus on the area of 40.1 thou-
sand km?. Forests cover around 34% of
the area, marshes — around 9%. The area
is dominated by 5 species of large birds of
prey: Goshawk (Accipiter gentilis), Greater
(Aquila [Clanga] clanga) and Lesser Spotted
Eagles (Aquila [Clanga] pomarina), Golden
Eagle (Aquila chrysaetos), Short-Toed Eag-
le (Circaetus gallicus) (Fedyushkin, Dolbik,
1967; Ivanovskiy, 2012).

A diet of these species is represented in
table 1.
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Camka sictpeba-Tete-
pessaTHuKa (Accipiter
gentilis) Ha rHe3ae

C nTeHuamy (BBepXY
CA€Ba), caMKa MaAo-

ro noaopauika (Aquila
[Clanga] pomarina)
KOPMMUT NTEHLUA (BBEPXY
CripaBa) v B3POCALINA
3meesia (Circaetus
gallicus) u nTeHew c Ao-
6bIYesi B rHe3Ae (BHU3Y).
®oro A.N. lamosBu4a n
B.M. deaoceHKo.

Female Northern
Goshawk (Accipiter
gentilis) with nestlings
in the nest (top left);
female Lesser Spotted
Eagle (Aquila [Clanga]
pomarina) feeding her
nestling (top right);
adult Short-toed Eagle
(Circaetus gallicus) and
a nestling with prey in
a nest (at the bottom).
Photos by D.l. Shamo-

vich and VM. Fedosenko.

BLIX KaTeropuit B NoTpebAéHHy0 Guomaccy
(% T15) myTéM YMHO’KEHMsI BCTPEYaEMOCTU
Ha CPEAHIOI0 Maccy >KepTBbl. B Tom cayyae,
€CAM Macca >KePTBbl MPEBbIAET CYTOYHYIO
NnoTpebHOCTL B KOPME, TO BCTPEYAEMOCTD
YMHOXKaAM Ha CYTOYHYIO MNOTPeBHOCTL B
xopme. [MoapobHO BONpoc pacyéra norpe-
BGAEHHOV 6MOMACCLI M CPEAHEN MACChI JKEPTB
paccmoTpeH B MoHorpacpum B.E. Cuaoposu-
ya (Sidorovich, 2011) n B 0630pe A.A. Cu-
AopoBsud (2014).

AAst yaOBCTBA PAcyéTOB, aHAAM3a U Bbl-
AEAEHMSI TMAbAMIA OLIAO BLIAGAEHO 22 Kare-
ropuy MUILIEBLIX PECYPCOB, MPOLIEHT COAEP-
JKaHUs1 KOTOPLIX PACCUUTBLIBAACS B MUTAHMMU
KQKAOTO XMIHMKA. Taloke AAST KAYKAOTO BMAA
XMIHOW MTULILI  PaCcCUYUTLIBAAACL — LWIMPUHA
Tpodhuyeckomn Hmwm no cpopmyae AeBuHca
(Krebs, 1990):

B = (Ip2)",

TA€ p,— AOASl KOPMOBOW KaTeropuu B Mu-
TaHWUM BUAA.

The main role in the diet of large birds of
prey in Vitebsk Region plays small mam-
mals, birds, reptiles and tailless amphibians
(Anura).

The group of large birds of prey under
study includes both focused specialists (or-
nithophagous Goshawk and herpetophago-
us Short-Toed Eagle) and generalists (poly-
phagous Greater and Spotted Eagles). The
intermediate position in this row is occu-
pied by the Golden Eagle (Aquila chrysae-
tos), whose diet consists of mammals and
birds in almost equal parts.

During the breeding season mammals
(especially small- and medium-sized) are
the main part of the diet of large birds of
prey. Polyphagous species (Spotted Eagles)
has the widest trophic niche (fig.1).

To analyze the adaptive mechanisms of dis-
tributing trophic sources between the raptors
species during the breeding season we made
a dendrogram of trophic niche overlapping
between species (table 2, fig. 2). The dendro-
gram built according to Brey-Curtis method
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BepkyT ¢ A06biTbiM 3aiiuem-6easikom (Lepus timidus).
Poro C.M. lNabiTKEBMYA.

Golden Eagle with prey (Hare Lepus timidus).
Photo by S.M. Plytkevich.

AASl BbIAEAEHMSI TUALAMIA U HATASIAHOTO
MPEACTABAEHMSI PE3YALTATOB OLIA MPOBEAEH
KAACTEPHLIN aHaam3. MICXOAHbIE AQHHLIE AAsI
MOCTPOEHMsI AEHAPOTPaMM MPEACTABAEHBI B
BVMAE€ CMMMETPUYHOM MAaTpULILl NepPeKpPbLITUsI
TPOhUYECKMX HUII HA OCHOBE MHAEKCA TPO-
domueckoro cxoactsa. lNepekpuiTne Tpohu-
YeCKMX HML PAaCcCUUTLIBAAOCL MO hopmyAe
Mopucutisl — XopHa (Krebs, 1999):

6, ZZ,”P.,pm
2P+ P

TA€ P, M P, — AOAS UCCA@AYEMDLIX DECYPCOB
3KOAOTMUYECKON HMIIM AASI ABYX BMAOB. 3Ha-
yeHne C >0,6 CYUTAAOCL SKOAOTMHECKM U
CTaTUCTUYECKM 3HAYMMbIM.

B KkayecTBe cratMCTMYECKMX TECTOB MC-
MOAL30BaAU cAeaytoume: G-KpuTepuin Mak-
CUMMAALHOTO MPABAOTIOAODMSI AASI CPABHEHMSI
MPOLIEHTOB UAM AOAEM U3 PA3AUYHLIX MPO-
nopuunit u t-kputepuin CTbIOAEHTa AASI CPaB-
HEHUsl CPeAHMX 3HayeHuin (AakuH, 1990;
[Necenko, 1982; Sokal, Rohlf, 1995). Ipu
MPOBEAEHUMN KAACTEPHOIO aHaAM3a U MOCTPO-
€HUU AEHAPOTrPaMM UCTMOAL30BAAUCH METPU-
Ka bpes-Képtuca n merpuka JKaxkkapa.

CratMctnyeckme pPacyérsl MPOU3BOAMAUCH
Ha MEePCOHAALHOM KOMIILIOTEPE C UCMOAL3O-
BaHuem nporpamm Microsoft Excel u PAST
3.06. AAst XpaHeHusl, onepaTMBHON NMepBUY-
HOM MHCpOPMaLMM U CTAaTUCTUHECKON obpa-
6OTKVI MOAYYE€HHDLIX AAQHHLIX WMCMOAbL3OBaHA
NPOBAEMHO OPUEHTMPOBAHHASI 6a3a AAHHBIX
KOAAEKTMBHOTO noAb3oBaHusi FEEDCARN.

Pe3yALTATLI MCCAEAOBAHMA M MX 06CYXK-
AeHme

Hacrosiwasi myGAMKaumsi MOABOAWT WTOT
MHOTOAETHEMY  M3YYEHMIO  TPOOUUECKOA
KOHKYPEHLMM MEXKAY XMIWHLIMM MTULAMUA B
AecoBoAOTHBIX Komraekcax CesepHoit De-
Aapycu. oA «AeCOBOAOTHLIMM KOMIAEKCA-
MW» Mbl TIOHUMAEM KPYMHLIE MO MAOLLAAU
KOMIIAEKCLI, BKAIOHAlomme Aeca u 6Goaota
PAa3ANYHLIX TUTMOB B PA3HLIX COYETAHUSX.

B pe3yAbTate ncCA€AOBaHWMM BLISIBAEHLI ME-
XAHM3MDbI AAAMNTaLMA, KOTOPLIE MCMOAL3YIOT
XMIIHBIE MTULILI AASI OCAABAEHMST Tpodhuye-
CKOV KOHKYPEHLIMM U Pa3AEAEHMs TpOohmye-
CKMX PeCypCoB.

NccaeaoBaHMs MPOBEAEHbI Ha TEPPUTO-
pum Butebekoir obaactm beaapycu, koTopast

clearly divided species under study into two
guilds. The first guild includes three spe-
cies (the Golden Eagle, the Greater Spot-
ted Eagle, and the Goshawk), the second
guild includes two species (the Short-Toed
Eagle and the Lesser Spotted Eagle). Table
2 revealed pairs of species that could com-
pete for the main food resources, since they
have a C, index >0.6 or close to this value
(0.56, 0.58).

In the first guild, the Goshawk escapes
from the competition with other species
by preying predominantly in the forests, in
contrast to the Golden Eagle (the main prey-
ing biotope — upland bogs) and the Greater
Spotted Eagle (the main preying biotope —
lowland bogs and bottomland meadows).

The Short-Toed Eagle and the Lesser Spot-
ted Eagle have insignificant overlapping of
trophic niches — it is statistically and ecolog-
ically insignificant. They both share interests
only for amphibians as a prey: in the diet of
the Lesser Spotted Eagle amphibians make
25.5% of CB, and in the Short-Toed Eagle —
14.4% of CB.

Conclusions

The obtained results bring us to the con-
clusion that during the nesting period in the
forest-bog complexes of Northern Belarus,
there are examples of both generalization
and extreme specialization in diet among
large birds of prey. Both Greater and Lesser
Spotted Eagles are typical generalists, the
Short-Toed Eagle and the Goshawk are spe-
cialists.

To reduce trophic competition large birds
of prey most often use the following adap-
tation mechanisms:

- adaptation to certain hunting biotopes
leads to a difference in prey (the Goshawk
and other birds of prey, the Golden Eagle
and Greater Spotted Eagle);

- adaptation to prey on different age cat-
egories of prey (for instance, the Golden
Eagle prey mostly on adult hares, while the
Greater Spotted Eagle — on leverets).
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Taba. 1. [Mutanue (B % I15) KpynHbIX XMIIHLIX MTUL B THE3A0BOM MEPUOA B A€COBOAOTHLIX Komnaekcax (beaopycckoe Moosepne).

Table 1. Diet (in % CB) of large birds of prey in the nesting period in forest-swamp complexes of the Belorussian Lakeland.

Aquila Aquila [Clanga] Agquila [Clanga] Circaetus Accipiter

Muma / Prey categories chrysaetos clanga pomarina gallicus gentilis
Asirywkm / Frogs 3 25.5 14.4

JKabui / Toads 7.8

Slwepuunt / Lizards 0.1 0.4 28.7

3men / Snakes 3 8.1 51.9
3emaepolikm / Shrews 0.3 0.3

Kpot / Moles 0.1 4 4.4

BoasiHas noAéeka / Water Voles 0.8 18.7 2.2 0.1
[Moaésku poaa Microtus / Voles 0.1 1.0 8.6 3.1

Moium poaa Apodemus / Mice 0.3 0.8 0.4
Poikast noaéska / Bank Vole 0.5 1.2

Apyrue meakue rpbidyHol / Other small rodent species 0.1 11.8

beaka, oHaarpa, &x / Squirrel, Muskrat, Hedgehog 2 18.7 15 1.2
3aiubl / Hares 40.1 40.7 0.7 1.9 4.4
Kocyas / Roe Deer 7.4

Avikuii kabaH / Wild Boar 2.3

Aacka, ropHocTtai / Weasel, Stoat 0.1 0.4 0.3 0.2
Hopku, xopék, aecHast KyHMLa 2.6 29 3.1 0.9
Minks, Polecat, Pine Marten

Avcnua, eHotoBMAHAs cobaka, Gapcyk 1.8

Red Fox, Raccoon Dog, Badger

AomauiHue >kuBoTtHble / Domestic animals 0.4

[Maaaan / Carrion 7.6

Meakme nTmubl A0 Apo3aa / Small sized birds 2.2 2.2 6 5.9
[Ttvubl kpynHee Apo3aa / Medium sized birds 325 4.1 3.8 86.9
IImpuna uvmum / Trophic niche width 2.65 4.0 5.52 1.49 1.31

nmeert naowaab 40,1 TbIC. KB. KM U UCTOPU-
yeckn Hocut HaseaHue beaopycckoro [Noo-
3epbsl. /Aeca COCTaBASIIOT OT OOLE MAOILAAK
obaactn okoro 34%. boaroTa obaacTy npea-
CTaBA€HLI TPEMsI TUTIaMU (HVIBVIHHble, nepe-
XOAHbIE Y BEPXOBbLIE) U 3aHUMAIOT OKOAO 9%
TEPPUTOPUN.

B AeC060AOTHle KOMIIAEKCaX TMOCTOSIH-
HO OXOTATCsT 5 BMAOB KPYMHLIX XMUIWHDLIX

NTUL, A& MMEHHO: sSICTPED-TETEPEBSITHMK
(Accipiter gentilis), GOALWON MOAOPAMK
(Aquila [Clanga] clanga), MaAblii MoAop-
Ak (Aquila [Clanga] pomarina), 6epkyT
(Aquila chrysaetos), 3meesia (Circaetus
gallicus) (PeaowmH, Aorbuk, 1967; Vea-
HoBckui, 2012).

CocTaB NMUTaHUST 3TUX XMILHLIX MTULL MPEA-
CTaBA€H B Tabanue 1.

B3pocAblii MaAbii MOAOPAMK MPUHEC MTEHLY TPABSIHYIO Aryuiky (Rana temporaria) — cAeBa M MOAOAO# MaAbIVi TOAOPAMK MOEAAET OBLIKHOBEHHYIO
noAéeky (Microtus arvalis) — cripasa. @®oro B./. Ko3rosckoro.

Adult Lesser Spotted Eagle bringing a Common Frog (Rana temporaria) to his youngster — on the left; juvenile Lesser Spotted Eagle eating a
Common Vole (Microtus arvalis) — on the right. Photos by V.I. Kozlovskiy.
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Fig. 1. A dendrogram separating large species of raptors into guilds according to
their food specialization.

Ta6a. 2. [NepekpbiTve TPOUHECKUX HUW KPYMHDIX XMUIWHBIX MTULI B THE3A0BOW
rneproA B AeCOBOAOTHBIX Komraekcax (beaopycckoe MNoosepbe).

Table 2. Overlapping of trophic niches of large species of birds of prey during the
nesting period in forest-swamp complexes of the Belorussian Lakeland.

Aquila Aquila

BUADI / Agquila [Clanga] [Clanga] Circaetus Accipiter
SPECIES chrysaetos clanga pomarina gallicus gentilis
Aquila

chrysae-

tos 1 0.7 0.1 0.02 0.58
Aquila

[Clanga]

clanga 0.7 1 0.56 0.09 0.11
Aquila

[Clanga]

pomarina 0.1 0.56 1 0.34 0.14
Circaetus

gallicus 0.02 0.09 0.34 1 o
Accipiter

gentilis 0.58 0.11 0.14 0 1

Similarity

0.24 0.32 0.40 0.48 0.56 0.64 0.72 0.80 0.88 0.96

Accipiter gentilis

Aquila [Clanga] clanga

Aquila chrysaetus

Circaetus gallicus

Aquila [Clanga] pomarina

Haunboabliee 3HayeHue B MUTAHUMM KPyr-
HbIX XMWHLIX NTUL beaopycckoro MNoosepbst
VMIMEIOT MAEKOTUTAIOINE, MTULILI, MPECMbIKA-
fowmecs: u 6ecxBocTbie ampubum.

AHaAn3 TabAMLbI 1 MOKA3LIBAET, YTO rPyIi-
rMa KPYMHBIX XMIIHLIX MTUL, aHaAM3Upyemast
HaMM, MPEACTABA€HA MOAHLIM CMEKTPOM, OT
Y3KMX CMEeLMaAUCTOB (OpHUTObar — TeTepe-
BATHMK U reprietocpar — 3meesiA) A0 reHe-
pPaAnCTOB (MoAncpary — Maablii M GOABIION
MOAOPAMKM). [TpOMEKYTOUYHOE MOAOKEHME
B 3TOM PsIAy 3aHMMAaeT GepKyT, OCHOBY M-
TaHUs1 KOTOPOIO COCTABASIIOT MOYTU MOPOBHY
MAEKOIMTalomMe 1 MTULILL.

B rHesaoBol nepuoa MmAeKkonurarowmme,
OCOBEHHO MEAKME U CPEAHUE, SIBASIIOTCS
HanboAee BAKHBIM TPOPMUYECKMM PECY PCOM
AAS1 PSIAA KPYTHDBIX XMILHLIX ATULL. [pynna ss-
HbIX NMOAMPAroB (MOAOPAMKM) XapaKTepuUsy-
€Tcsl HauboAee WHPOKMMM 3HAYEHMSIMM K-
PVHBI TPOOUUECKON HULUM.

[MpoAeMOHCTpUpYyeM 3TO, MOCTPOMB Crie-
LMaAbLHYIO AEHAPOTpammy, MCIOAL3Ysl Me-
TPUKy JKakkapa, KoTopasi MO3BOASIET, WUC-
XOAsl U3 TPOPMUECKUX CBSI3EN, PasbuUTL Haw
CMMCOK Ha TPYIMbl OTHOCUTEABLHLIX CreLlu-
aamuctos (puc. 1).

Takm 06pasom, Mbl BMAMM, YTO CPEAU
KPYMHBLIX XMIIHBIX ATUL MMEIOTCS MPUMEPDI
KaK reHepaAmsaumu, Tak U crieumasusaumm B
KOPMOAOOLIBAHUN.

AAsl MpPOBEAEHMS aHaAM3a  AAAQMNTUBHDLIX
MEXAHU3MOB  Pa3A€A€HUs]  TPOUYECKUX
PECYPCOB MEXKAY KPYMHLIMM XUIIHLIMU MTU-
LiAMM B THE3AOBOM NMEPUOA B AECOBOAOTHLIX
KOMIAEKCAX MOCTPOMM A€HApOrpammy re-
pPeKpbITHs Tpochuydeckmnx Huu (B % I1D), uc-
MOAb3Ysl TabAMLY 2.

AeHAporpamma, MoCTpoeHHasi Mo METOAY
bpes-Képtuca, (puc. 2) pasbuaa aHaamsn-
PYEMBIF HAMM CMMCOK XMIIHBLIX MTULL HA ABE
rAbAMM. COrAacHO TabAMLIE 2, Y HEKOTOPLIX
nap XMIHLIX NTUL BO3MOYKHA KOHKYpPEHLIMsI
3a OCHOBHbLIE MMIIEBbIE PECypChbl, TaK Kak
C,,:20,6 man 6am3ok K 31Ol LMchpe (0,56;
0,58). lNepBasi rmMAbAMSI BKAIOHAET TPU BUAA
(6epKyT, GOALLION MOAOPAUK U TETEPEBSIT-
HUK). BTropasi rmAbAuMsi BKAlOYAeT ABa BMAQ
(3meesiA M MaAblii MOAOPAMK). Hawa 3aaada
COCTOUT B TOM, YTOObI BLISICHUTD, B PE3YALTA-

Puc. 2. AeHaporpamma nepexpbITvs TPOhUIECKUX
Huw (B % [15) KPYMHBIX XMIWHBIX MTULI B A€COGOAOTHbIX
KOMIAEKCaxX B rHE3A0BOM MEPUOA.

Fig. 2. Dendrogram of overlapping of trophic niches of
large birds of prey during the nesting period in forest-
swamp complexes of the Belorussian Lakeland.
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MreHeu 6epkyTa (Aquila
chrysaetos) ¢ A06bi4eit
— YETbIPLMs MOAOADLIX
KyHuamy (Martes
martes) — BBEpXY CA€Ba,
A06bi4a B rHe3ae 6epky-
Ta — GOABLIOV KPOHLWHEN
(Numenius arquata),
cpeanmit KpoHuHen (N.
phaeopus), 60Abwost
BepeTeHHUK (Limosa
limosa) u Terepes
(Tetrao tetrix) — BBepxy
cripaBa, nreHel 6epKyTa
C OCTaTKamy BOPOHA
(Corvus corax) — BHU3Y.
doro B.B. MiBaHOBCKOro
u B.A. TywkuHa.

Nestling of the

Golden Eagle (Aquila
chrysaetos) and four
dead young Pine
Martens (Martes
martes) as a prey

(top left); prey from
the Golden Eagle’s
nest — Eurasian

Curlew (Numenius
arquata), Whimbrel
(N. phaeopus), Black-
tailed Godwit (Limosa
limosa) and Black
Grouse (Tetrao tetrix)
(top right); nestling

of Golden Eagle with
Raven'’s (Corvus corax)
remains (at the bottom).
Photos by V.V. lvanovs-
kiy and V.A. Pushkin.

Te KaKMX KOMIMPOMMCCOB 3TU BUAbI CHUYKAIOT
TPOhMYECKYI0 KOHKYPEHLIMIO.

B nepBoil r'MAbAMM TETEPEBSITHUK OrPaAUA
cebsi OT KOHKYPEHLMM TEM, YTO OXOTUTCS B
MOAABASIOLIEM GOALLIMHCTBE CAYYAEB B AECY,
B OTAMYMM OT OepKyTa (OCHOBHOWM OXOTHM-
unii GuoTorn — BepxoBble 60A0Ta) U BOALLIO-
O MOAOPAMKA (OCHOBHOM OXOTHMYMI GMOTOT
— HU3MHHbIE 6OAOTA U MOMMEHHDIE Ayra). Bos-
HUWKAeT BOMpPOC, MOYEMY B OAHY TMALAMIO MO-
naam 6epKyT 1 GOABLION MOAOPAMK, KOTOPbIE,
BO-TIEPBLIX, OXOTSITCS B Pa3HLIX ByoTonax, Bo-
BTOPbLIX, CPEAHUI BEC UX AOOLIYM 3HAYUTEALHO
pazamyaercst. [lodyemy pacyétHasi nporpamma
KOMIIbIOTEPa OMPEASAMAA UX B OAHY TMABLAMIO?
O6parmcst K TabAMue 1, B KOTOPOW MPUBEAEH
criektp nmtaHust B % T 3TMx xuwHukos. U
Hawm HeAoyMeHus paspelaiotcsl. OkasbiBaeT-
Cs1, YTO BCE AEAO B 3aMuax. B nutaHum 6epkyta
3aiubl (B OCHOBHOM, B3pOcAble Heasiku Lepus
timidus) cocraeasiior 40,1% b, a y 60AbLIO-
IO MOAOPAMKA 3aliLibl (MCKAIOYUTEALHO 3aiyara
pycaka Lepus europaeus) coctaeasitor 40,7%
MB. He crouT Taioke 3abLIBaTh, YTO MOAOPAU-
KM O4YeHb MAACTUYHBI B MAAHE TpOOUHeCcKMX
CBsI3ei1, Y HUX camble WMpoKue Tpochuyeckme
HMILM CPEAU PACCMATPUBAEMBIX XMILIHBIX MTHLL,
a UMeHHo: 5,52 eanHuubl y Mmaroro u 4,0 —y
60AbLIOro (Taba. 1).

[MOAOPAMKM AOBOALHO OGLICTPO MOTYT WU3-
MEHSITb CBOIO TPOOUYECKYIO OpUEHTaLMIo

NpyY U3MEHEHUM OTHOCUTEALHOTO OOWAMSI
OCHOBHbBIX TMULLIEBbLIX PECYPCOB, YTO TalKe
YMeHbILaeT TPOUYECKYI0 KOHKYPEHLMIO.

Y 3meesiaa M MaAOTO MOAOPAMKA MepPeKPbI-
TMe TPOUYECKNX HULI HE3HAYUTEALHO, CTa-
TUCTUYECKM U SKOAOTUYECKM He3Haummo. Mx
VHTEPECHI MEPECEKAIOTCSI TOALKO MPU AOBbI-
Ye 3eMHOBOAHbIX: Y MAaAOrO MOAOPAUKA OHU
COCTaBASIIOT B nuTaHum 25,5% ID, y 3meesiaa
—14,4% IMB (taba. 1).

HecmoTtpsi Ha To, 4TO aMmcpmbum (B OCHOB-
HOM, ASITYLIKW) PETYASIPHO PEerucTpupyroTcs
B MUTaHUM HEKOTOPLIX BUAOB KPYIMHbBIX XMIL-
HBIX MTULL, MOYKHO KOHCTaTMpoOBaTth, YTO Cpe-
AV XMUHBIX MTUL AVILL MAAbIF MOAOPAMK SIB-
ASIETCSl OTHOCUTEALHO CreLIMaAU3MpPOBaHHLIM
Ha 1X AoBbIYeE.

BLIBOALI

[ToAyYeHHbIe pe3yALTAThbl MO3BOASIIOT CAe-
AQTb BbIBOA, YTO B THE3AOBOW MEPUOA B A€CO-
60A0THLIX KOoMMAekcax CesepHol beaapycu
CpeAU KPYMHBIX XULHLIX AOTULL UMEIOTCS MpU-
Mepbl Kak reHepaAvsaumm, Tak W KpanHen
creLumaAusalmnm B KOpMOAOOLIBaHMK. Turmy-
HLIMM TFE€HEPAAUCTAMM SIBASIIOTCS o6a BUAA
MOAOPAMKOB, CPEAU CIELIMAAUCTOB CAEAyeT
OTMETUTL 3MEESIAA U sICTPEOA-TETEPEBSITHUKA.

AAst ocraBAEHUsT TPOPUUECKOM KOHKYPEH-
UMW KPYMHbIE XMUIIHbIE MTULLI Yalle BCero
MPUMEHSIIOT CAGAYIOLLME aAanTalnm:
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— aaanTauMsi K OMPEAEAEHHLIM OXOTHM-
YbMM BUOTOMam MPUBOAUT K PASAMYUIO AO-
6bI4y (TETEPEBSTHUK U APYTME XMLIHMKM);

— aaantaumsi K NMUTAHUIO HE TOALKO pas-
HbIMM BMAQMU, HO M Pa3HbIMU BO3PACTHLIMM
KaTEropusiMmm >kepTB (6epKyT 1 GOABLION Mo-
AOPAMK MPU AODLIYE 3aiLIEB).

Pe3tomupyst BCE BLILIEN3AOXKEHHOE, CAEAY-
€T KOHCTaTMpPOBaTh, YTO, B PE3yAbTaTe€ UCTO-
PUYECKON MAPAAEALHOM 3BOAIOLIMM, KPYI-
Hbl€ XMLHbLIE MTULLI CMOTAM PALMOHAALHO
«CKOMIOHOBAaTb» U «BCTPOUTL» CBOW TPOhu-
Yyeckue HMWKM B MHOrOBMAOBOE COOOILECTBO
KPYMHLIX AECOOOAOTHBIX KOMIMAEKCOB.
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