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Pe3iome

B AQHHOV CTaTbe MPUBOASITCSI PE3YALTATLI MCTTIOAL3OBAHMST (DOTOAOBYIIKM HA THE3AE OAHOM Mapbl GOALWMX MOAOPAVKOB
(Aquila [Clanga] clanga) B 6EAOPYCCKOM YACTM 30HbI OTCEAEHMSsI M OTHY KAeHUs1 YepHOOBbIAbckoi ADC B TEHEHME MOA-
HOro ce30Ha pasMHoxkeHus1 2018 roaa, ot BpeMeHM NPUAETa B3POCALIX MTULI AO BLIAETA MTEHLA U3 rHe3Aa. [ToAydeHb!
A@HHbI€ MO BPEMEHM MPUAETA B3POCADLIX MTUL, CPOKaM CTPOUTEALCTBA THE3AA, OTKAAAKM SIULL M HACVDKMBAHMST KAQAKM,
Y4acTuIo PasHLIX MOAOB B HACV KMBAHMM, CPOKAM BLIAYMAEHMS MTEHLOB, KaMHU3MY, AMHAMMKE YacTOTbl MPUHOCOB
6uomacchl AOOLIYM, BUAOBOMY COCTABY >KEPTB, AMHAMMKE POAWTEALCKOM 3aBOTbl U BAMSIHMIO Ha Heé chaktopa bec-
MOKOWCTBA, CPOKAaM BbIAE€TA MTEeHLA.

KaroueBLie caoBa: 6oALIWON MOAOPAMK, Aquila [Clangal clanga, (hOTOAOBYIIKA, (DEHOAOTMSI THE3AOBAHMSI, KAMHU3M,
NUTaHNe, PoAMTeALCKast 3a6oTa, (hakTop GecrnoKkoicTsa.

Moctynmaa B peaakunro: 25.12.2018 r. Mpuusta k ny6ankaunn: 25.03.2019 r.

Abstract

This article presents the results of using a camera trap on a nest of the Greater Spotted Eagle (Aquila [Clanga]
clanga) in the Belarusian part of Chernobyl exclusion zone during the full breeding season of 2018 from the time
of adult birds’ arrival to the nest until the juveniles’ departure. Data were obtained on: nest building activity, egg
laying and incubation, participation of the male in incubation, time of hatching, kainism, the number of prey items
and biomass, the diet of the nestling, the dynamics of parental care and negative impact of human disturbance,
and fledgling period.

Keywords: Greater Spotted Eagle, Aquila [Clanga] clanga, breeding period, camera trap, phenology, kainism,
diet, feeding activity, parental care, human disturbance.

Received: 25/12/2018. Accepted: 25/03/2019.

DOI: 10.19074/1814-8654-2019-38-203-212

BBeaenmne

Buororusi rHe3A0BaHUs GOALLWIOTO TMOAOP-
AvKa (Aquila [Clanga] clanga) A0 cux rop He-
AOCTATOYHO XOPOILUO M3y4eHa, YTO CBSI3aHO C
GOADBLION PEAKOCTBLIO BUAA U TPYAHOAOCTYIHO-
CTbIO €rO THE3AOBLIX YYAaCTKOB. AAUTEALHbLIE
6oAee VAM MeHee MOAPOBHLIE HABAIOAEHUS
34 THE3AOBLIM LIMKAOM AAHHOTO BUAQ €AU-
HUYHLI U OXBATLIBAIOT, KaK MPABUAO, TOALKO
ero camble nosaHue craamm (Pukinskij, 1966;
Vali, Ldhmus, 2002). B cBsi3au € 3TUM, B AU-
TepaTtype A0 CMX MOP CYWECTBYIOT MPOBGEAD!
UAUN HETOYHLIE YyKasaHus Nno MHOIMM BOIPO-
CaMm 3KOAOTUM BMAQ, HaNpyMe], CPOKU HACcK-
JKMBAHUSI KAQAKU, CKOPOCTL PAa3BUTHUS MTEHLA
VAU MUTAHME MTEHLIA B PAHHMIA MEPUOA JKMU3-

Introduction

The breeding biology of the Greater Spot-
ted Eagle (Aquila [Clanga] clanga) (GSE)
is still not well known, which is associ-
ated with the rarity of the species and the
inaccessibility of its nesting sites. More or
less long-term and detailed studies of the
breeding cycle of this species are very rare
and cover, as a rule, only the last stage of
the breeding period (Pukinskiy 1966; Vali,
L6hmus, 2002). In this regard, there are still
gaps or inaccurate indications in the litera-
ture on the timing of breeding events, for
example, egg-laying timing and incubation,
rate of development of the nestling or the
nestling’s food in the early period of life.
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Hu. [Mutanme GoAbworo rnoaopavka B beaa-
pycv paHee M3y4yaroCh MPeumylecTBEHHO
METOAOM aHaAM3a MOTaAOK U COAEPIKMMOTO
rHE3A, KOTOPLI MPUBOAUT K UCKKEHUIO
BCTPEYAEMOCTV HEKOTOPbLIX BUAOB >KEPTB
(Dombrovski, 2010; Véli, Lohmus, 2002).
B AaHHOW1 cTaThe NMPUBOAATCS PE3YALTATDI MC-
MOAL30BaHMsl (POTOAOBYLIKM HAa THE3AE OAHOW
napbl GOABLIMX MOAOPAVIKOB B TEYEHME MOAHO-
ro cesoHa pasmHo)keHust 2018 roaa, ot Bpe-
MEHM MPUAETA B3POCALIX MTMLL AO BbIAETA MTEH-
LA U3 rHe3Aa, B GEAOPYCCKOM YacT 30HDLI OT-
ceAeHUsl M oTdy KkAeHMs1 YepHoOBbiAbckon ADC.

Martepuansl 1 METOADI

Pabota npoBoanAach B bparHckom paii-
oHe [omeAbckol obaact beaapycy Ha Tep-
putopun  loAecckoro rocyAapcTBEHHOro
PAAMALIMOHHO-3KOAOTUYECKOTO  3arOBEAHMU-
ka (51,64 N 30,07 E). lHe3p0 pacriosara-
AOCb Ha BbICOTE 4 M Ha OAbXe Y€pHol (Alnus
glutinosa) Ha okpavHe O4YeHL pa3peXXeH-
HOro 3aBOAOYEHHOTO OAblIAHMKA. OXOTHU-
4nin GMOTON GOALIIMX MOAOPAMKOB BKAIOYAA
OLIBLIME  MEAVOPUPOBAHHDLIE  CEALXO3YrO-
AbSI, B OCHOBHOM CEHOKOCDI, 3aBpOoLeHHbIe
M BTOPMYHO 3aBOAOYEHHLIE MOCAE aBapuu
Ha YepHobuiabckoit AIC (puc. 1). Kamepa
LtIAcorn 6210 M, wumelowasi HEBUAMMYIO
scrbiwky (black flash), 6uiaa ycTaHOBAEHA Ha
rHesao 15 mapra 2018 r., TO ecTb, A0 Npu-
AETa AQHHOW Mapbl GOALWMX MOAOPAMKOB Ha
rHEe3A0BOM y4acToK (puc. 2).

BoicoTa pacnoAo)keHMsl Kamepbl HaA THe3-
Aom — 1,5 m. [NapameTpbl HACTPOMKM Kamepbl
6biAn caeayoummm: Mode — Camera, Image
Size — 5 MP, Picture No. — 3 Photo, Interval
— 5 min, Sense Level — Low, Time Stamp —
On, Timer — On (Start: 04:00 Stop: 22:00),
Timer 2 — Off, Time Lapse — Off, Side PIR
— Off, SD Cycle — Off, IR Light — Low. Uc-
MoAb3oBaAach kapra namstm 32 GB u arkaam-
HoBble 6atapeiiku Duracell Coppertop.

Kamepa nposepsirach MOBTOPHO AASI 3ame-

The diet of GSE in Belarus was previously
studied mainly by analysis of the pellets
and prey remains, a method which leads
to a bias towards some prey species (Dom-
brovski, 2010; Vali, Lohmus, 2002).

This article presents the results of using a
camera trap on the nest of one pair of GSE
during the full breeding season of 2018 in
the Belarusian part of the Chernobyl exclu-
sion zone, starting with the arrival of adult
birds and finishing by the departure of the
juveniles from the nest.

Materials and methods

The study was carried out on the territory
of the Polesie State Radiation Ecological Re-
serve (Bragin district, Gomel region of Bela-
rus, N 51.64 E 30.07). The nest was located
on a black alder in black alder wet forest at
a height of 4 m above ground. The hunting
biotope of GSE pair included formerly culti-
vated drained lands, mainly hayfields, aban-
doned and re-wetted after the accident at
the Chernobyl nuclear power plant (fig. 1).
The Ltl Acorn 6210 M camera was installed
at the height of 1.5 m above the nest on
March 15, 2018 that is, before the arrival of
adult birds (fig. 2).

The camera settings were as follows:
Mode — Camera, Image Size — 5 MP, Pic-
ture No. — 3 photos, Interval — 5 min, Sense
Level — Low, Time Stamp — On, Timer — On
(Start: 04:00 Stop 22:00), Timer 2 — Off,
Time Lapse — Off, Side PIR — Off, SD Cycle —
Off, IR Light — Low.

Sundisk 32 GB memory card and Duracell
Coppertop alkaline batteries were used.

On June 20, the camera was visited again
to replace the memory card and batteries.
The camera settings were changed to the
following: Interval — 2 min, Timer — Off. The
others settings remain unchanged.

On July 11, the nest was visited once
again to ring the nestling and check the
camera.

The last visit to the nest was made on
September 28, after the departure of adult
birds from nesting site.

In total for the breeding season (from
March to September 2018), 49,936 photos
were taken.

Puc. 1. OXOTHMYMIT YHACTOK NMapbl 6OABLIMX MOAOPAU-
koB (Aquila [Clanga] clanga) B 30He oTceaenus: HepHo-
6biabckori AIC.

Fig. 1. Hunting area of the Greater Spotted Eagle
(Aquila [Clanga] clanga) pair in Chernobyl exclusion
zone.
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Hbl KapTbl MaMsITU U SA€MeHTOB nuTtaHus 20
mioHs1. Hacrporiku kamepnl npv 31om 6biav
M3MeHeHbl Ha caeaytolme: Interval — 2 min,
Timer — Off. OcTaAbHblE HACTPOWMKM OCTAAUCD
6e3 u3meHeHwms1.

AASl KOAbLIEBAHMSI MTEHLIA U KOHTPOAS Ka-
Mepbl THe3A0 rnocemanoch 11 uioast.

[Mocreannii pas rHesao0 nocewasoch 28
CEHTSIOPSI, YIKE MOCAE OTAETA B3POCABIX MTHLL
C MECT rHe3A0BaHwusl.

Bcero 3a rHesaoBoli ce30H (C mapta no
ceHtsi6pb 2018 r.) noaydeHo 49936 cHUM-
KOB COAE€P>KMMOTO THe3Aa.

BuaoBasi  NMPUHAAAEKHOCTL  MOAOPAM-
KOB OIPEAEAsIAAChL MO MOPPOAOTMYECKUM
KPUTEPUSIM  B3POCALIX UM  MOAOALIX MTHL
(Dombrovski, 2009).

Merteopoaorvueckue AaHHbie Obiav Mpe-
AOCTaBA€HDbI MICCAEAOBATEALCKOM CTaHLMeNn
«MacaHbl» AabopatopuMm  PAAMALIMOHHOTO
MoHuTopuHra [loaecckoro rocyaapcrBeH-
HOTO PAaAMALIMOHHO-3KOAOTMYECKOro 3ario-
BE€AHUKA.

Cratuctmueckas obpaboTka  pesyAbTa-
TOB TMPOBOAMAACh C TMOMOLLBLIO MPOrPaMMbI
Statistica 10. AAst BLIGOPOK MPUBOAWUTCSI
CpeAHee + CTaHAAPTHOE OTKAOHeHue (SD).

Pe3yAbTaTnl M Mx 06cyxkaeHne

1. deHOAOIMA PAZMHOXKEHMS

[MpuAET camua U CamKu MPOU3OLEA B OAVIH
AeHb — paHo yTpom 4 arnipeast 2018 r. C nep-
BbIX YACOB HA4YaAOCh TMOAHOBAEHME THE3AQ,
KOTOpO€ C PasHON WMHTEHCUBHOCTLIO MPO-
AOMKANOCL AO 22 anipeast. B ctpouteancTse B
PaBHOI Mepe y4acTBOBaAM U CaMeLl, U camKa
(puc. 3).

23 anpeast B 17 4 32 MMH caMKa Hadaaa
rpeTh AOTOK rHe3Aa.

24 anpeass B 1 4 37 muH (3 4 51 muH) —
CHECEHO MepBoe sIMLO.

27 anpeast B 04 27 MuH (£5 4) — cHeceHo
BTOpOE sMLO (pUC. 4). VIHTepBaA MesKay OT-
KAQAKOW $IMLL COCTABUA OKOAO 3 CYTOK.

Puc. 2. Kamepa LtIAcorn 6210 M Ha rHe3ae 60Abworo
MOAOPAMKA.

Fig. 2. Camera Ltl Acorn 6210 M on the Greater
Spotted Eagle nest.

Species identification of spotted eagles
was done by the morphological criteria of
adults and young birds (Dombrovski, 2009).

The meteorological data was provided by
the research station “Masany” (the radiation
monitoring laboratory of the Polesie State
Radiation and Ecological Reserve).

Statistical processing of the results was
carried out using the Statistica 10 software.
Mean + SD was given for samples.

Results and discussion

1. Phenology

The arrival of the male and female oc-
curred on the same day — early in the morn-
ing of April 4, 2018. The nest renewal be-
gan immediately and lasted until April 22.
The male and female participated equally in
the construction (fig. 3).

The female began to warm the cup of the
nest at 17 h 32 min April 23.The first egg
was laid at 1 h 37 min (+3 h 51 min) April
24.The second egg was laid at O h 27 min
(=5 h) April 27 (fig. 4). The interval between
the eggs was about 3 days.

The first nestling hatched at 19:06 June
2. The second nestling hatched at 12:29
June 5. The interval between the hatching of
nestlings was 2 days 17 h 23 min.

The incubation of the first egg lasted 39
days 17 h 29 min (+3 h 51 min), and the sec-

Puc. 3. Camel 1 camka GOABLIOTO MOAOPAMKA MPU
CTPOMTEALCTBE THE3AA.

Fig. 3. The male and female of the great spotted eagle
in the construction of the nest.
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Puc. 4. TToAHasT KAQAKA GOABLIOTO MOAOPAMKA.

Fig. 4. Complete clutch of the Greater Spotted Eagle.

Puc. 5. Yaactme camua
6OABLIOTO MOAOPAMKA B
HaCM>KMBAHUM KAQA-
KM, paCCYUTAHHOE IO
rneHTaAam.

Fig. 5. Participation of
the male in the incuba-
tion of the clutch, calcu-
lated by pentads.

2 vioHs1 B 19:06 — BLIAYMA€HME MEPBOro
nTeHua.

5 umioHs1 B 12:29 — BbIAYNAEHUE BTOPO-
ro nreHua. VIHTepBaa MeXAy BbIAYMAEHUEM
MTEHLIOB COCTaBUA 2 CyTOK 17 4 23 mMuH.

[TPOAOAYKUTEALHOCTL HACWKMBAHUST Mep-
BOro siiua coctaBuaa 39 cytok 17 4 29 muH
(+3 4 51 muH), a BTOpOroO sua — 39 cyToK
12 4 02 MuH (4 4). Takum oBpasom, AO-
CTOBEPHDLIX Pa3AUYMII MEXAY CPOKamy Ha-
CWKMBAHMSI SIMLL B KAAAKE HE BLISIBAEHO.
HeobxoAMMO OTMETUTL, YTO AO CMX MOpP B
MMpe€ CyLIeCTByeT OYeHb MAaAO TOYHBLIX AAQH-
HBIX O CPOKAaX MHKYOALMM KAQAKM BOABLIIOTO
MOAOPAMKA B NMpupoaAe. Bo Bcex AoCTymnHbIX
Ham uctoyHukax (Shtegman, 1937; Cramp,
Simmons, 1980; Nikiforov et al., 1989;
Maciorowski et al., 2015) nepenucuiBatorcst
OAHM U Te e umdpbl — 42—44 AHs1, KOTO-
pble, BEPOSITHO, BOCXOASIT K KakKMM-TO elé

9200
800
700
600

500

Bpems, MuH / time, min

28-Apr 3-May 8-May

13-May

ond egg — 39 days 12 h 02 min (+4 h). Thus,
no significant differences were detected be-
tween the incubation times of eggs in the
clutch. It should be noted that so far there is
very little accurate data on the timing of GSE
incubation in the wild. In all sources available
to us (Shtegman, 1937; Cramp, Simmons,
1980; Nikiforov et al., 1989; Maciorowski et
al., 2015), the same 42-44 days are rewrit-
ten, which probably goes back to some ear-
lier papers. Our data indicate a shorter GSE
incubation period, which is equal to that of
the Lesser Spotted Eagle (Aquila [Clangal
pomarina) (LSE) (Vali, 2018).

Both parents took part in the incubation,
but mostly the female. The male replaced
the female with an average of 57.3+74.32
(0-334) min per day. The participation of
the male in the incubation reached a peak in
the initial period and decreased significantly
towards the end, completely ceasing with
the appearance of the first nestling (fig. 5).

The phenomenon of kainism, or siblicide,
occurs when the older nestling pursues and
kills the younger one. It is believed that this
behavior is fixed genetically and is a charac-
teristic primarily of LSE, as well as of GSE in
the western part of its range (Maciorowski
et al., 2015). The older nestling began to
show the first signs of aggression at the age
of 7 days, when the youngest nestling was
4 days old. Two days after the beginning of
the pursuit, the younger nestling died, and
the female fed him to the older nestling. It
should be noted that the reason for the per-
secution could not be a lack of food, since
during this period there were constantly
prey in the nest, and the nestlings fed nor-
mally (fig. 6). Interestingly, in our case, the
older nestling directed its attacks at the back

400
300
200
100
0 1 51 . .

18-May 23-May 28-May 2-Jun
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Puc. 6. Crapumii NTeHeLl MPecAeAyeT MAQALIETO, B TO BPEMS KaK B
FHEe3A€e HAXOAUTCSI MHOXKECTBO KOPMa (ABE€ MOAOAbLIE AbICYXM). Bua Ha
OBWMPHYIO PaHy HA CMIUMHE MAAALIETO MTEHLIA.

Fig. 6. The older nestling pursues the younger one, while in the
nest there is a lot of food (two young coots). Visible extensive
wound on the back of the youngest nestling.

6oAaee paHHMM pabotam. Haum
AdHHDIE YKa3bIBAIOT HA Ooaee
KOPOTKME CPOKM MHKyGaumm
KAQAKM  GOABIIOrO  MOAOPAM-
Ka, PAaBHLIE TaKOBLIM MAaAOro
noaopamka (Aquila [Clangal

pomarina) (Vali, 2018).

B HacMkMBaHMM ydacTBOBaAM obe MTULDI,
HO npeumyliectBeHHO camka. CameLl MoA-
MEHSIA caMmKy B cpeAHemM Ha 57,3+74,32 (0—
334) MVH B AeHb. YyacTve camua B HaCM>KU-
BaHMM AOCTUTAAO TMUKA B HAYAALHLIV MEPUOA
MHKYOaLMM U 3HAYUTEALHO CHM3MAOCH K €r0o
KOHLLY, TOAHOCTBIO MPEKPATUBLIMCL C MOSIB-
A€HMEM MepBOro nreHua (puc. 5).

HabAl0AAAOCH SIBAEHME TaK HA3LIBAEMO-
ro KaMHM3Ma, KOrAa CTapuimii NTeHeu npe-
cAaeayeT u ybusaet maaauwero. Cumtaercs,
YTO 3TO MOBEAEHME 3aKPENAEHO reHeTu-
YECKM M CBOMCTBEHHO, B MEPBYIO OYEPEAD,
MaAOMy TMOAOPAMKY, a TakXe OOAbO-
My TMOAOPAMKY B 3araAaHOM 4yactm apea-
Aa (Maciorowski et al., 2015). Crapuwit
NMTEHEUL Ha4YaA TMPOSBASTL TMEPBLIE MNMPU-
3HaKU arpeccmm B Bo3pacte 7 AHEW, Kor-
AQ MAAAweMmy nreHuy 6biAo 4 AHs. Yepes
ABO€ CYTOK IMOCAE HayaAa MpeCcAeAOBaHMS
MAAALIMI NTeHel nornb, v CaMKa CKOPMM-
Aa ero crapuemy nreHuy. Heo6xoanmo
OTMETUTDL, YTO MPUYUHON MPECACAOBAHMS
He Mor 6blTb HEAOCTAaTOK KOpPMa, TakK Kak B
STOT MEPMOA B THE3AE MOCTO-
SIHHO HAXOAMAAChL AOObIYA, M
MTEHUBL HOPMAALHO MUTAAUCH
(puc. 6). UHTepecHO, 4TO B
HalleM CAy4Yae MeCTOM Mpu-
AOJKEHMsI arpeccum crapLiero
MTEeHLA CTaAa CMWHA, MEXKAY
TEM KaKk B AuUTepaTtype Mnpu-
BOASITCSI CBEAEHMsI 06 yAapax
NMpPeuMyLlIECTBEHHO B TOAOBY
(Maciorowski et al., 2015).

C 1 aBrycra nreHeu rnepecraa
HO4YE€BaTb B THE3AE€, BEPOSTHO
nepemMecTMBWNCL Ha OAMKai-
WMe OT THE3AA BETBU AepeBa.
3 aBrycrta nocae 17:16 nreHeu

of its sibling, while in the literature there is
information about strikes mainly to the head
(Maciorowski et al., 2015).

From August 1, the nestling stopped
sleeping in the nest, probably moving to
the tree branches near the nest. On August
3, after 17:16, the nestling retired from the
nest so much that it did not arrive immedi-
ately when the parents appeared. This date
we consider the date of its departure from
the nest. The duration of the nestling period
was 62 days, which is typical for the species
(Cramp, Simmons, 1980) (fig. 7).

The dates of the last visit to the nest by
male, offspring and female was, respective-
ly, August 10, September 7 and September
23, 2018.

2. Diet, feeding activity

213 prey items were recorded in the GSE
nest from June 2 to August 10. The average
frequency of prey delivery was 3.4+1.8 (O-
7) arrivals/day. 93% of prey was delivered
by the male (n=183).

YAQAUACST OT THE3AA HACTOADL-

KO, 4YTO He cpasy mnpuaetan Puc. 7. lireneu 6OALIIOTO MTOAOPAMKA HE3AAOATO AO BLIAETA M3 THE3AQ.

npy TMOsSIBAEHUM poauTeAent.  Fig. 7. Nestling of the Greater Spotted Eagle shortly before fledgling.
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Puc. 8. CoorHoueHne BCTpe4YaeMoCct u 6uomacceoi PAa3HbIX TAKCOHOMUYECKUX TPYIIIT
SKMBOTHDBIX B MUTAHUM GOABIIOrO TTOAOPAUKA Ha TEPPUTOPUN 3alTlOBEAHUKA.

Fig. 8. Ratio of occurrence and biomass of different taxonomic groups of animals
in the Greater Spotted Eagle diet.

Puc. 9. Bctpeyaemoctn
PAa3HLIX TAKCOHOMM-
H4eCKux rpyrnr ntu

B NUTaHMM GOALLIOrO Mo~
AOPAMKA Ha TepPUTOPUN
3aMoBEAHMKA.

Fig. 9. Occurrence of
different taxonomic
groups of birds in the
Greater Spotted Eagle
diet.

DTy AaTy Mbl CUYMTAEM AATON €ro BbIAeTa U3
rHe3aa. [pOAOAKMTEALHOCTL HaXOXKAEHMSI
MTeHUa B rHe3Ae cocraBuMaa 62 CyTOK, YTO
coraacyercsi C AUTeparypHLIMU  AAHHLIMU
(Cramp, Simmons, 1980) (puc. 7).

AaTtbl MOCAGAHEro rnoceleHus: rHe3aa cam-
LIOM, MTEHLOM M CaMKOW, COOTBETCTBEHHO,
10 aBrycra, 7 u 23 centsibpst 2018 .

2. Tpochmueckmne cBA3N, KOPMOAOOLI-
BaloWas AKTMBHOCTD

3acpukcmposaHo 213 npuHOCOB KOpMma B
rHe3A0 GOALLIOrO MOAOPAMKA B MEPUOA CO 2
mtoHs o 10 aerycra. YacroTta npuHoca Kop-
Ma B cpeAHeMm coctasuaa 3,4+1,8 (0-7) npu-
AétoB/AeHb. Ha AoAto camua nipuwaoch 93%
MPUHOCOB Kopma (n=183).

85% ocobeit KEPTB YAAAOCH OMPEAEAUTL
A0 Kaacca, 80% — A0 OTpsiaa, cemelicTBa AU
BMAA. B nuTaHMM GOALWIOTO MOAOPAMKA B
2018 r. AOMVHMPOBaAU MPEACTABUTEAUN KAAC-

Passeriformes _

=

Piciformes
Charadriiformes

Galiiformes

Gruiformes

Anseriformes

85% of the prey items were identified up
to class, 80% — up to the order, family or
species. Bird species dominated in GSE diet
in 2018, both by numbers and by biomass
(fig. 8).

Among the birds, the most numerous
were Gruiformes species, in particular,
young Coots (Fulica atra), which accounted
for 45% of the total number of identified in-
dividuals of this order (fig. 9).

Among mammals, mouse-like rodents
(voles of the genus Microtus) were most
often brought to the nest (85% of all mam-
mals). In four cases Weasel (Mustela nivalis)
was brought to the nest, and in one case a
Mole (Talpa europaea). In the nutrition of the
Spotted Eagles, in four cases, carrion (pieces
of meat or internal organs) was also noted.

The average daily biomass consumption by
the nestling was 548.1+452.2 (0-1755) g.
The Estonian colleagues received some dif-
ferent results: 6.9+3.2 prey items weighing
a total of 399+244 g were delivered daily
(n=20) (Vali, Léhmus, 2002).

There was a tendency to a decrease in the
biomass of prey brought into the nest, with
increasing age of the nestling (R=-0.32; n=61;
p=0.01). At the same time, the frequency of
prey delivery to the nest remained relative-
ly constant with some fluctuations (fig. 10).

A statistically insignificant negative cor-
relation between the biomass per day and
the amount of precipitation was also noted
(R=-0.22; n=61; p=0.09). The correlation be-
tween precipitation and prey number was
practically absent (R=0.1; n=61; p=0.4).
Thus, during a prolonged rainy period from
July 16 to July 25, 2018, when 10 mm of
precipitation fell over 10 days (1.4 monthly
norm), the frequency of prey delivery did
not change, although their biomass signifi-
cantly decreased (fig. 10). It is during this
period that the only amphibian (Rana sp.)
was brought to the nest.

Porzana porzana

Porzana parva

Rallus aquaticus

Fulica atra

Rallidae sp.
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Puc. 10. AuHammka
4acToTbl MPUHOCOB AO-
6b14m 1 eé Gromaccnl B
MEPUOA BLIKAPMAUBAHMA
MTEHLA, BLIPDAKEHHAS
4epe3 AeCATUYHDIN
Aorapucpm.

Fig. 10. Dynamics

of prey number and
biomass brought to the
nest during the breed-
ing period, expressed
in decimal logarithm.

Puc. 11. HYacrota npu-
HOCOB KOPMa B THE3A0 B
TeYEHUE AHSL.

Fig. 11. Number of prey
items brought to the
nest during the day.
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ca IMrmubl, Kak Mo KOAMYECTBy 0cobei, Tak U
no 6uomacce (puc. 8).

CpeAay MTMU HaMOOAEE MHOrOYMCAEHHDI-
MU OLIAV MPEACTABUTEAU OTPSIAA >KYPABAE-
obpasHble, B YACTHOCTM, MOAOALIE ABICYXU
(Fulica atra), kotopble coctaBuam 45% ot
YMCAQ BCEX OMPEAEAEHHLIX AO BMAA ocobeii
AAHHOTO oTpsiAa (puc. 9).

CpeAay MAEKOIUTAIOWMX HaMboAee 4acTo
B FHE3A0 MPUHOCUAUCH MbILIEBUAHLIE FPbI3Y-
Hbl (MOAEBKM poaa Microtus), AOAsT KOTOPLIX
coctaBmaa 85% oT Bcex Maekonurarommx. B
YeTLIPEX CAYYasiX B THE3AO BbiAA NMPUHECEHA
Aacka (Mustela nivalis) 1 B OAHOM cay4ae —
KpoT (Talpa europaea). B nutaHnn noaopamn-
KOB B YETLIPEX CAyYAsIX OTMEYEHA TalOKe Ma-
AaAD (KYCKM MsICa AV BHYTPEHHMX OPraHoB).

CpeaHee AHeBHOe noTpebAeHne 6uo-
Macchbl MNTEHLOM cocTaBuAo 548,1+452,2
(0—1755) r. DCTOHCKME KOAAEIM MOAYUYUAU
HECKOALKO OTAUYHbLIE pe3yAbTatbl — 6,7+3,2
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The greatest hunting activity was observed
from 8:00 to 16:00, with two pronounced
peaks: 9:00-10:00 and 13:00 (fig. 11). Th
earliest prey delivery was at 5:03, and the
latest was at 21:09.

A comparative analysis of the diet
showed that it is close to that of the group
of GSE from the natural and semi-natural
habitats of Pripyat Polesie, but differs from
them by absence of Water Voles (Arvi-
cola terrestris) and reptiles (Dombrovski,
2010). To obtain a representative material,
it is necessary to continue studies using
this method in subsequent years, with the
monitoring of a greater number of Spotted
Eagle nests.

3. Parental care and impact of human
disturbance

The female did not even briefly leave
the nest for the first few days after the ap-

q9°o°o°e°e°e°e°e°e°e°qp°

'»G' '\?" o
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Puc. 12. [poaorku-
TEALHOCTDL OTCYTCTBUS
POAUTEAEN HA FHe3A€e
B T€YEHUE rHE3AOBOTO
nepmoaa. KpacHbie
croA6ubl (20.06.2018
u 11.07.2018) — aarnbl
rocelieHns rHe3Aa
AIOALMM.

Fig. 12. Duration of
absence of parents on
the nest during the
nesting period. Red
columns (20/06/2018
and 11/07/2018) are
dates of people visiting
the nest.

NPUHOCOB AOOLIYM B A€HbL MPU CPEAHEN eé
macce 399,0+244,0 r (Vali, Lohmus, 2002).

HabAtoaanach TEHAEHLMS K CHDKEHMIO B1o-
Maccbl AOObIYM, MPUHOCKMOIA B THE3AO, C YBE-
AvdeHvem Bospacta nreHua (R=-0,32; n=061;
p=0,01). MMpu 3TOM YacToTa MPMHOCOB AOObIM
B THE3A0 OCTaBaAACh OTHOCUTEALHO MOCTOSIH-
HOW, C HeKoTopPbLIMU hayKTyaumsimm (puc. 10).

OrmeyeHa Taioke HEBOADLWAs, CTaTMCTUYe-
CKM He 3Ha4Mmasl, OTpULIATEALHAsT KOPPeAsILIMSI
MEKAY MAaCCOM >KEPTB/CYyTKM U KOAMYECTBOM
ocaakoB (R=-0,22; n=61; p=0,09). Koppeas-
LIMs1 KOAMYECTBA OCAAKOB C YaCTOTOM MPUHOCOB
KOPMa B THE3AO0 MPAaKTMYECKM OTCYTCTBOBAAA
(R=0,1; n=61; p=0,4). Tak, B TE4EHUE MPOAOA-
SKUTEALHOTO AOYKAAMBOTO NMepuoaa, ¢ 16 no 25
mioast 2018 r., koraa 3a 10 aHeit Bhinaro 100
MM OcaakoB (1,4 MeCsIMHOW HOPMBI), YacToTa
MPUHOCOB KOPMa He M3MEHMAACh, XOTsl Mac-
ca AOOLIYM MPU STOM 3HAYMTEALHO CHU3MAACD
(pnc. 10). UMeHHO Ha 3TOT NEePUOA NMPUXOAUT-
Cs1 MIPVHOC B THE3AO EAVIHCTBEHHOW amcpnbmm
(Rana sp.) — NO3BOHOYHOTO >KMBOTHOIO C Ca-
MOW HM3KOM KAAOPUMHOCTLIO M3 AOCTYTMHLIX Ha
AAHHOW TEPPUTOPUM.

MMeproa HanMbBOALWEN OXOTHUYLEN AKTMB-
HOCTM HabBAloAAACsl € 8 4 A0 16 Y BKAKOUM-
TEABHO, C ABYMSI BLIPXKEHHLIMM MUKaMM Mpu-
HOCOB KOpMa B rHe3aA0: 9—10 4y 1 13 4 (puc.
11). Camblit paHHMI NMPUHOC OTMeYeH B 5:03,
a camblit mo3aHmi — B 21:09.

CpaBHUTEALHLII AaHAAM3 TMOKA3aA, 4To
CMEKTP MUTaHMsI TECTUPYEMOI Napbi GAM30K
K TaKOBOMY TpPYIIbl NTUL U3 €CTECTBEHHbLIX
M MOAYECTECTBEHHDBIX MecToobuTanmii [pu-
nsaTrckoro [loaecbsi beaapycn, HO oOTAMYa-
€TCsl OT HUX TMOAHBIM OTCYTCTBMEM BOASIHBIX
NnoAéBOK (Arvicola terrestris) n pentuAmi
(Dombrovski, 2010). Aasi noAy4deHust pe-
MPE3EHTATVBHOrO Marepuard HEOOXOAMMO

1400
1200

1000

3
1=}
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pearance of the first nestling. Then, she
started to leave it for a short time, usually
no more than 20 minutes, until June 20 —
the date of the researcher visit to the nest
(fig. 12).

The work of the researcher on the nest
took only 8 minutes: from 12:34 to 12:42.
However, both parents probably noticed
the presence of a person, which led to a
dramatic change in the couple’s usual rou-
tine. The female visited the nest for the first
time only in the evening the next day, on
June 21, and the male came with food in the
morning of June 22. Thus, even a short-term
human disturbance led to the fact that the
downy nestling was left without heating for
more than one day and did not eat for al-
most two days. It was also the only night of
the entire nesting period, when the female
did not sleep in the nest.

Starting from June 27, the female began
to leave the nestling for increasingly longer
times. However, a repeated short (10 min)
visit to the nest by a man on July 11 again
provoked an abrupt increase in the absence
rate of parents, that is, the visit was again
untimely and premature (fig. 12).

These cases clearly confirm the well-
known thesis that GSE is very sensitive to
disturbance at the nesting site. A visit to
the nest can easily provoke the death of the
nestling from hypothermia or predators, es-
pecially in the earliest period (up to the age
of 25 days).

As can be seen from figure 12, starting
around July 15, when the nestling was 43
days old, the parents’ visits to the nest
reached a minimum stable level. Since that
time, the female flew to the nest mostly
only for the night. In Estonia, it was noted
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MPOAOAKUTL UCTIOAL3OBAHME AAHHOIoO Me-
TOAQ B MOCAEAYIOUME TOALI C BOBA€CYEHUEM
6OABILErO KOAMYECTBA THE3A MOAOPAUKOB.

3. PoanTeAnckasi 3a60Ta M BAMsAHME
hakTopa 6ecnokoicTBa

[Tocre nosiBA€HMSI MepBOro nreHua 2
MIOHSI CaMKa MepBble HECKOALKO AHEW HU Ha
MMHYTY HE MOKMAAAQ THE3A0. 3aTeM Havara
OCTaBASITb €r0 Ha HEMPOAOAKUTEALHOE Bpe-
Ms1, 0B6bIYHO He Goaee 20 MUH, BNAOTL A0 20
VIIOHS1 — AQTbl MOCELEeHUsT THE3AA YEAOBEKOM
(puc. 12).

PaboTa MCCAEAOBATEASI HA THE3AE 3aHSIAQ
Bcero 8 muH: ¢ 12:34 po 12:42. OaHako,
06a YAeHa napul, BEPOSITHO, 3aMETUAM NPU-
CYTCTBME YEAOBEKA, YTO MPUBEAO K pPe3KOo-
My M3MEHEHMIO MPUBLIYHOIO pPacropsiAKa.
Camka rnocaAe 3Toro mepBbiii pa3 noceTmaa
THE3A0 TOALKO BEYEPOM CAEAYIOUEro AHsI
— 21 viioHs, a camel C KOPMOM — YTPOM
22 wioHsl. Takum o6pasom, AaXKe KpaTko-
BpeMeHHOe OeCrnoKONCTBO CO CTOPOHDI
YeAOBEeKa MPUBEAO K TOMY, YTO MyXOBOW
nreHeu GOAbllE CYTOK HE OOOrpeBaAcs v
MOYTU ABOE CYTOK HMYETO He eA. DTO Obira
TaK)K€ €AMHCTBEHHAsl HOYb 3a BECh MEPUOA
rHe3AOBaHMsI, KOrAA CaMKa He HOYeBaAa B
rHesAe.

HauuHas ¢ 27 uioHs camka Hayaaa OCTaB-
ASITh MTEHLA HA BCE BOAEE AAUTEALHOE Bpe-
ms1. OAHaKO, NOBTOPHOe KopoTkoe (10 MuH)
rnoceueHve rHesaa ueaoBekom 11 uioas
CHOBA CMPOBOLIMPOBAAO  CKaYkooBpasHoe
YBEAMYEHUE BpPEMEHM OTCYTCTBUSI POAUTE-
A€i1, TO €CTb MOoCelleHne CHoBa BLIAO Mnpe-
>KAEBPEMEHHDLIM (puc. 12).

DTU CAyYaM HAarAsIAHO TMOATBEPIKAQIOT M3-
BECTHbLIM TE3UC O TOM, YTO GOALLION MOAOP-
AVIK OYEHDb YyBCTBUTEAEH K hakTtopy becrio-
KOWICTBA Ha rHE3A0BOM y4acTke. [NoceweHue
rHe3Aa AErko MOXKET CIPOBOLIMPOBATh M-
6eAb NTEHLA OT NEPEOXAKAEHUS UAU XMLL-
HUKOB, OCOBEHHO B CaMbI PAHHMII NEPUOA
(A0 Bo3pacTta 25 AHelt).

Kak BMAHO 13 pucyHKa 12, Ha4umHas npu-
OAMBUTEALHO C 15 MIOAs, KOrAa nTeHeu
MIMEA BO3PacT 43 AHS, AAMTEALHOCTDL MoOcCe-
LIEHWST POAUTEASIMU THE3AQ BbILIAQ HA HEKO-
TOPbLIi MMHUMAALHO CTAOUABHLIA YPOBEHD.
C 3TOro BpemMeHu caMKka MpuAeTaa B rHes-
AO B OCHOBHOM TOALKO Ha HO4b. B Ocrto-
HUM OLIAO OTMEYEHO, YTO MPU AOCTMIXKEHMM
NTeHUOM Bo3pacta 43 AHel camka nepe-
CTaAa peryAsipHO Ho4eBarb Ha rHesae (Vali,
L6hmus, 2002). Takum 06pasom, Ha OCHO-
BAHUM MOAYYEHHLIX AAHHLIX MOXXHO MPEA-
MOAOKUTDb, YTO K BO3pacTy 43 AHs MTeHeLl
CrocoBeH CaMOCTOSITEALHO MOEAATb AlO-

that when the nestling reached the age of
43 days, the female ceased to spend the
night on the nest regularly (Vali, Ldhmus,
2002). Thus, based on the data obtained,
we can assume that by the age of 43 days
the nestling is able to eat any prey and per-
form thermoregulation. However, irregular
feeding of the nestling by the female was
observed up to its departure from the nest.

Conclusion

1. The timing of all events of the breed-
ing cycle 2018 of a globally threatened bird
species — the Greater Spotted Eagle, start-
ing from the date of the spring arrival of a
pair and lasting until the offspring left the
nest, was recorded using a camera trap.

2. For the first time, the duration of in-
cubation of each egg was determined
with high precision. It was 39 days 17 h
29 min +3 h 51 min for the first egg and
3 days 12 h 02 min +4 h for the second
one. The interval of laying between the
first and second egg, as well as between
the hatching of the first and second nest-
ling, was about 3 days.

3. The participation of the male in the in-
cubation reached 334 min/day in the initial
period and decreased significantly to its
end, completely stopping with the appear-
ance of the first nestling.

4. The phenomenon of kainism or siblicide
was observed. The older nestling began to
show the first signs of aggression at the age
of 7 days, when the youngest nestling was
4 days old. Two days after the beginning of
the pursuit, the younger nestling died.

5. The fledgling period was 62 days.

6. On average 3.4+1.8 prey items weigh-
ing a total of 548.1+452.2 g were delivered
to the nest daily (n=61).

7. The diet of the studied pair was charac-
terized by a large proportion of birds, both
in terms of numbers and biomass, which is
typical for natural and semi-natural habitats
of Pripyat Polesie.

8. Human disturbance in the nesting peri-
od causes significant changes in the behav-
ior of adult birds and increases the risk of
death for the nestling, especially at an early
age (up to 25 days).

9. From the nestling’s age of 42-43 days,
the participation of the female in feeding
and heating activity on the nest is reduced
to a minimum.
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6yt0 A0BLIYY M OCYWECTBASITL TEPMOPETY-
Asiumio. OAHAKO, HEpPEeryasipHOe KOpMAe-
HUE CAMKOW MNTeHLAa OTMEYaAOCh BIMAOTL AO
€ro BbLIAETA U3 FHe3AA.

3akAloyenme

1. MMoAyyeH XpOHOMETPaXk BCeX COOLITUI
rHE3AOBOTO LIMKAA FAOBAALHO YrpPOYKa€MOro
BMAA NTUL — BOALIIOrO MOAOPAMKA, HAYMHAs!
C AaTbl BECEHHEro MNMpuAETa napbl NTML U A0
€€ oceHHero oTAéTa.

2. Bniepsble yCTAHOBAE€HbLI CPOKM HACKOKU-
BaHUSI KKAOTO sifila KAQAKM, KOTOpblE€ CO-
craBuam 39 cytok 17 4 29 myH + 3 4 51 muH
AAsl TiepBoro siviua u 39 cytok 12 4 02 muH
+ 4 4 A5t BTOpOro. MIHTEepBaA OTKAAAKM sivLL
M BLIAYMAEHMSI MTEHLIOB COCTaBMA OKOAO 3
CYTOK.

3. Yyactme camua B HaCM>KMBaHUU AOCTU-
raa0 334 MWH/A€HbL B HAYaAbHLI MEPUOA
MHKYGaLMM U 3HAYMTEALHO CHU3MAOCH K €r0
KOHLLY, MOAHOCTbIO MPEKPATUBLWMNCL C MOSIB-
A€HMEeM MepBOro nreHua.

4. HabAtoaanoch siBA€HME KanHuama. Crap-
WM MTeHeL HayaA MpPOSIBASITL MepPBble Mpu-
3HaKM arpeccum B Bo3pacTe 7 AHel, Koraa
MAAWeMy MTeHLy 6biA0 4 AHsl. Yepes aBoe
CYTOK MOCA€ Hayara MPECACAOBAHMSI MAAA-
Wi nTeHeu noruo.

5. NPOAOAKUTEALHOCTL HAXOMKAEHMST MTEH-
ua B rHE3A€ coCTaBMAa 62 CYTOK.

6. CpeaHsisi 4acTtoTa MpuHOCA KOpMa B
rHespo cocrasuaa 3,4+1,8 pasa B AeHb
NpyY CPEAHEM CYMMApHOM Bece AOOLIYM
548,1+452,2 r (n=61).

7. B cnektpe nurtaHusi usyyaemon napbl
BLISIBAEHO AOMWHUPOBAHUE MpPEACTaBUTEAEN
KkAaacca IMuubl, Kak No BCTpe4yaeMocTu, Tak U
no 6uomacce, YTO NMPUOAMIKAET €ro K TaKo-
BOMY IPyNMbl MTULL U3 €CTECTBEHHLIX U MOAY
€CTECTBEHHLIX MecToobutanmii [punsrcko-
ro [Noaecos.

8. becrnokoincTBoO CO CTOPOHbI YEAOBEKA B
rHE3A0BOV MEPUOA BbLI3bIBAET 3HAUUTEALHLIE
M3MEHEHMs! B MOBEAEHUM B3POCABIX MTUL U
MOBLIWAET YrPo3y rMOGEAn AAsl MTEHLA, OCO-
6€eHHO B paHHEM Bo3pacTe (A0 25 AHe).

9. INpu AOCTM)KEHMM NMTEHLIOM BO3pacTa 43
AHS1 y4acTMe CAMKM B €10 KOPMAEHUM U 060-
rPEBE CHW)KAETCSI AO MMHMMYMA.
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