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Pesiome

B cratbe MpMBOASITCSl pe3yALTaThl MPOCAEXKMBaHUs1 ¢ romolublo GPS/GSM-TpekepoB 19 10BEHMALHLIX CTEMHLIX OPAOB
(Aquila nipalensis) ns Poccum n KasaxcraHa B 2013-2019 rr. [NocrerHe3aoBoil MepuoA A0 pacriard BLIBOAKOB AAVACS
ot 30 A0 82 AHeil, B cpeaHem (n=18) 58,4+ 16,5 AHeit, npuuém oH BbIA KOPOUE y CaMOK (B cpeaHem 48,8+ 14,2 AHei)
AAMHHEe y caMLOB (B cpeaHeM 66,2+ 13,6 aHeit) (T=0, Z=2,37, p=0,018). NAowaab MHAMBUAYAALHLIX YYACTKOB, OMpe-
AEAEHHDBIX KaK MUHUMAALHLI KOHBEKCHDIN MOAMIoH (MCP) 95%, Bapbuposaaa ot 0,5 A0 28,4 Km?, COCTaBMB B CPEAHEM
(n=18) 6,94+8,95 km?, npmuyém oHa BbiAA MeHbLIE Y CaMOK (B cpeaHem 1,64+1,88 km?, n=8) 1 GoAblIe y camLIOB (B
cpeanem 11,18+10,20 km?, n=10) (T=1,0, Z=2,55, p=0,01). CrapT Murpaumm CTerHLIX OPAOB MPUXOAMACS B PA3HLIE
TOAbl Ha MepuoA ¢ 24 asrycra ro 12 okrsiopsi. PaHblue HaYMHaAV MUTPUPOBATL MTULILE M3 OpeHOyprckoi obaacTy,
nosxe — u3 Pecriybanku Aatain. MakcMMaAbHAast AVHENHASI AVCTAHLIMST OT THE3AA AO MECTA 3MMOBKM COCTaBMAA 4222 KM.
AAsl MOAOABIX MTULL HA MEPBOM TFOAY JKM3HM MOKA3aHO OTCYTCTBME BO3BPATOB B HATAALHYIO OBAACTD, AASI OPAOB Ha BTO-
POM rOAY >KM3HM AOKa3aHa CMeHa 3MMOBOK ¢ MIHAO-TTakMcTaHCKMX Ha ApaBUiCKME 1 € APaBUICKMX Ha APpUKaHCKMe.
KaroueBrie caoBa: XMIUHbIE MTULDI, MEPHATLIE XMIWHUKK, CTEMHOM OpéA, Aquila nipalensis, GPS/GSM-tpekep, no-
CAETHE3AOBOV MEPUOA, PACMaA BLIBOAKOB, MHAMBMAYAALHLIE YYaCTKM, MUrpaumsi, Boaro-Ypaabckue pernoH, Aatae-
CasiHckuit pervoH, LleHtpaabHbii KasaxcraH.

Moctynnaa B peaakumio: 24.12.2019 r. lpunaara k mybankaumn: 30.12.2019 r.

Abstract

This article represents the results of tracking by means of GPS/GSM-dataloggers of 19 juvenile Steppe Eagles (Aquila
nipalensis) originated from the Russia and Kazakhstan in 2013-2019. Duration of post-fledging dependence period
varied from 30 to 82 days, mean (n=18) 58.4+16.5 days, and it was considerably shorter for females (mean 32.2+4.55
days) and longer for males (mean 43.91+7.42 days) (T=0, Z=2.37, p=0.018). Home ranges defined as minimum convex
polygon (MCP) 95% varied from 0.5 km? to 28.4 km?, average (n=18) 6.94+8.95 km?, and was smaller for females (mean
1.64+1.88 km?, n=8) and bigger for males (mean 11.18+10.20 km?, n=10: T=1.0, Z=2.55, p=0.01). The onset of migra-
tion in different years varies from 24" of August to 12 of October. Eagles from the Orenburg region began to migrate
earlier, than the eagles from the Republic of Altai. The maximum linear distance from the nest to the wintering site was
4222 km. There are no recorded returns of the young birds in the first year of life to the natal region. It was proved that
eagles in the second year of life change wintering grounds from Indo-Pakistan to Arabian and from Arabian to African.
Keywords: birds of prey, raptors, Steppe Eagle, Aquila nipalensis, GPS/GSM-datalogger, post-fledging depend-
ence period, home range, migration, Volga-Ural region, Altai-Sayan region, Central Kazakhstan.
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BBeAenmne

CrenHon opéa (Aquila nipalensis) BHe-
céH B KpacHbii amct MCOIT co cratycom
«yrpoxxaemblii BuA» (Endangered) (BirdLife
International, 2017), B KpacHyto kHury Pd
(2001) n KasaxcraHa (2010), nostomy Ato-
6ble CBEAEHMsI MO €r0 3KOAOTUU MPEACTaB-
ASIIOT OTPOMHBLIM MHTEPEC AASl MAAHMPOBA-
HUsI Mep OxpaHbl BuAa. Ho ecam B umsyye-
HUM THE3AOBOM OMOAOTMU CTEMHOTO OPAA B
MOCAEAHME TOAbl HAOAIOAAETCS OLLYTMMBIN
nporpecc (cm. Memxmao u aAp., 2011a;
Gombobaatar et al., 2012; My3aeB u Ap.,
2013; My3zaeB, OpaeHoB, 2013; Deauk wu
Ap., 2015; Nablox, 2015; bapaukoBsa u Ap.,
2016; KapsikvH u Ap., 2011; 2012a; 2013;
2016a; 2016¢; 2017b; 2019c¢), TO B 3HaHU-
SIX O MUTPaUMsIX, 3MMOBKaX U NepemMelleHm-
SIX OPAOB B MEPUOA AO MOAOBOW 3PEAOCTM
BCE ewé cyuwecrByeT BOAbLON nMpobea. 3a-
KPLITh 3TOT MPOBEA MO3BOASIET TEAEMETPUS,
KOTOpasl BCé yalle UCMOAb3YETCsl KaK METOA
M3y4YeHMsl PAa3AMYHLIX ACMEKTOB SKOAOTUM
NTUL, OCOBEHHO B M3YYEHMM YrPOXKAEMDIX
BuaoB (Wikelski et al., 2007; Fiedler, 2009;
Bridge et al., 2011; Cokonos, 2011; Lopez-
Lépez, 2016; Alarcon, Lambertucci, 2018;
KapsikvH m ap., 2019Db).

[lepBuie cBeA€HMsI O MUTpauMy CTEMHOro
opAa 13 MoHroanm u ero 3umoBke B Tubete
B 1995-96 rT. ory6AMKOBaHLI A. DAAMCOM C
coastopamu (Ellis, 2001). boaee noapobHbie
CBEAEHMsI O XapaKTepe 3MMOBKM U MUTPaLM-
SIX CTEMHLIX OPAOB, MOAYYE€HHbIE C MOMOLLLIO
CIMYTHUKOBOM TEAEMETPUM, OLIAM OMyBAMKO-
BaHbl b. Melbyprom ¢ coaBTopamu Mo pe-
3yAbTatam mMedeHusi 15 nTuu, OTAOBAEHHDIX
B 1993-98 rr. B CayAoBcKkoit ApaBum, M OA-
HOV MTuUbl, MoMmedeHHoM B 1995 r. B IOAP
(Meyburg et al., 2003; 2012). B 2009-2010
IT. ObLIAM MPOCAEXKEHDLI ABE TMOAHLIE OCEH-
HUE M OAHA BECEHHSISI MUTPaLUMUM MOAOAOTO
CTEMHOIO OPAQ, YCMEWHO PeabUAMTUPOBAH-
HOTO Y BbLIMYLIEHHOTO BO BPEMsl €ro nepaoi
3umoBku B OAD (Javed et al., 2014). B no-
CAEAHME TOAbl aKTMBHO Pa3sBUBAETCS MPOEKT
M3y4YeHMsl MUTPaLMI CTEMHLIX OPAOB, OTAOB-
AE€HHBIX Ha 3umoBke B OMaHe, KOTOPbIN Mo-
Ka3aA BaXKHOCTb APAaBUIMCKOTO MOAYOCTPOBA
B LIEAOM AASI 3arAAHOKA3aXCTAHCKOWM MOTMyAsI-
UMM CTernHbix opaoB (Maklpaan, Meiibypr,
2018; McGrady et al., 2019). Ho Bce 31
VICCA€AOBAHMsI OCHOBAHLI Ha MPOCAEKMBA-
HUM B3POCABIX U MOAYB3POCALIX MTUU. AO
MOCAEAHErO BPEMEHM HE MPOBOAMAOCL Me-
YeHUsl TPeKepamy CAETKOB CTEMHOTrO OpAd
Ha rHé3aax. A BeAb OYEHb BOKHLIMM, HO Hau-
MEHEe U3y4YEeHHbLIMM OCOBEHHOCTSIMM KO-
AOTUM MTULL SIBASIIOTCSI MEPEMELIEHUsT TOCAe

Introduction

The Steppe Eagle (Aquila nipalensis) is
listed in the IUCN Red List with the status of
Endangered species (BirdLife International,
2017), as well as in the Red Data Book of
the Russian Federation (2001) and Kazakh-
stan (2010), that is why actual information
on its ecology is in great demand for plan-
ning conservation actions for the species.
However, in contrast with tangible progress
in the study of the Steppe Eagle nesting
biology in recent years (Medzhidov et al.,
201 1a; Gombobaatar et al., 2012; Muzaev
et al., 2013; Muzaev, Erdenov, 2013; Belik
et al., 2015; lliukh, 2015; Barashkova et al.,
2016; Karyakin et al., 2011; 2012a; 2013;
2016a; 2016¢; 2017b; 2019c), there is still
a large gap in the knowledge about migra-
tions, wintering sites, and movements of
immature eagles. Telemetry helps bridge
this gap. Recently it has been increasingly
applied as a way of studying various aspects
of bird ecology, especially in the study of
endangered species (Wikelski et al., 2007;
Fiedler, 2009; Bridge et al., 2011; Sokolov,
2011; Lépez-Lépez, 2016; Alarcon, Lam-
bertucci, 2018; Karyakin et al., 2019Db).

The first data about the nature of win-
tering and migration of Steppe Eagles,
obtained using satellite telemetry, were
published by Ellis et al. (2001) on the
results of tagging one individual caught
in 1995 in Mongolia and Meyburg et al.
(2003; 2012) on the results of tagging 15
individuals caught in 1993-1998 in Saudi
Arabia, and 1 ind. tagged in 1995 in the
Republic of South Africa. Two full aut-
umn and one spring migration of a young
Steppe Eagle, successfully rehabilitated
and released during its first wintering
in the UAE, were tracked in 2009-2010
(Javed et al., 2014). A project on study-
ing migrations of Steppe Eagles caught on
wintering site in Oman has been actively
developing in recent years. It showed the
importance of the Arabian Peninsula as a
whole for the West Kazakhstan population
of Steppe Eagles (McGrady, Meyburg,
2018; McGrady et al., 2019). However,
all of these studies are based on track-
ing adult and sub-adult birds. Fledglings
of Steppe Eagles on nests have not been
tagged until recently. Features of bird
ecology that are very important but least
studied are the movements of fledglings
after leaving the nest and dispersion of ju-
veniles (Gadgil, 1971; Clobert et al., 2009;
Penteriani, Delgado, 2009), and their sur-
vival until maturity (Newton, 1979).
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OCTaBA€HMsl THE3AQ, AUCIIEPCUsI HeCoBep-
weHHoAeTHuX (Gadgil, 1971; Clobert et al.,
2009; Penteriani, Delgado, 2009) n nx BbI-
>KMBAEMOCTb AO NMOAOBOM 3peAaoctu (Newton,
1979).

KoAbLeBaHveMm yske AokaszaH hakT nepe-
KPECTHOM MUTrpaumMm CTEMHLIX OPAOB U3 3a-
MaaHbIX nonyasiumii Ha MiHao-Tlakucranckme
3MMOBKM U U3 BOCTOYHLIX TMMOMYASILMIA Ha
GAVYKHEBOCTOYHDIE U CeBepOadPUKAHCKME
3umoBkM (KapsikmH u ap., 2015; bekmaH-
CypoB U Ap., 2016), YTO yKa3biBa€T Ha BO3-
MO>XHOCTb MOAHOTO CMEIUEHMs1 3araAHbIX U
BOCTOYHLIX MOMNYASILMIA CTernHoro opaa. Ho
HEN3BECTHO, KaKMMM MyTSIMU U B KaKOe Bpe-
M5l ABUTQIOTCSl MTULLI MO 3TUM MepeceKaro-
wmmcsl mapupytam. boaee Toro, B pesyasTta-
T€ MOP(OAOTMYECKUX U MOMYASILMOHHO-Te-
HETMYECKUX VCCAEAOBAHWUIM CTEMNHOro OpAa
OLIAO BLISICHEHO, YTO BUMA MOHOTMIMYEH, U
HET OCHOBAHWI A€AUTL €r0 Ha ABA MOABMAA,
HO MPY 3TOM B MOMYASILIMSIX 3TOTO BMAA MPO-
MNCXOAUT Pa3AEAeHMEe OCOBEN HAa ABE SKOAO-
rM4yecKue rpyrrbl, CylecTBEHHO pasAnyato-
lMecsl pasmepamu, KOTOpble HE UMEIOT HU-
KaKOro OTHOLIE€HMsI K PaHEe BbLIAEASIBLUIMMCS
noasnaam (KapsikmH u ap., 2016b; 2017a).
OTAMYaIOTCSl AU [OBEAE€HYECKME peakumu
BO BPEMSI AUCTIEPCUM U CTpaTerMm murpa-
UMM M 3MMOBKM Y OPAOB M3 3TUX Pa3sHbIX
3KOAOTMYeCKMxX rpynn? VAm >ke noAoBbLle U
PErMoHaAbHbIE PAa3AUUMS], A TaK)KE BHYTPU-
BLIBOAKOBAsI KOHKYPEHLMS NepeBeLmBaioT B
OMNPEAEAEHMM MUTPALMOHHOIO IOBEAEHMS
VMHAVBVAYYMOB?

YroBbl 3aKpbLITL «OEAble TMSITHA» B MOCAE-
rHE3A0BOM 3KOAOTMM CTEMHLIX OPAOB M OTBE-
TUTb Ha Bbille O3By4YeHHble Borpochl ¢ 2013 T.
B pPaMKax MpPOrpamMmbl M3y4YeHWsl MUTpaLmi
XUIHLIX NTUL Poccuiickor cetn msydeHus m
OXpPaHbl MEPHATLIX XMUWHMKOB®? BLIAM HAaYaTbl
MPOEKTbl MO MeYEeHUIO cTernHbiX opaos GPS/
GSM-tpekepamun (aatarorrepamm). lepsrie
3 nmmubl 6biAM omeveHsl B 2013 1. B Pecriy-
6AvKke AATar. OAHAKO HaM YAAAOCH OTCAEAUTD
MUTPALIMIO AL OAHOTO U3 HUX, MOCKOALKY Ha
ABYX APYTMX OPAaX TPEKEpPbl BLILAM U3 CTPOSI:
Ha OAHOM Cpasy, MOoKa MTeHel ObIA B THE3AE,
a Ha Apyrom — yepe3s 20 AHel Nnocae BKAIoYe-
Hust. Elwé oAvH Opé&A ObIA MOMEYEH TAKKE B
Pecriybamke Aataii B 2014 r. B 2016 1. Tpu
CTEMHBLIX OPAA ObIAM TMOMeueHbl B Boaro-
Ypaabckom pervioHe (1 — B Camapckoii 06-
Aactm u 2 — B OpeHbyprckoit obaact), HO B
MUIPaLMIO YWAM TOALKO ABA OPEHOYPrckmx
OpAQ, a camMapCKkuil OPEA Tak M He TMOSIBUA-
Csl Ha CBsI3W MO TMPUYMHE MOAOMKM TpeKepa

92 http://rrren.ru/ru/migration

Since 2013, the projects on tagging
Steppe Eagles with GPS/GSM trackers (da-
taloggers) have been implemented within
the program on the study of birds of prey
migrations of the Russian Raptor Research
and Conservation Network®?? to bridge the
gaps in the post-fledging ecology of Steppe
Eagles and answer a number of questions.
The first three fledglings of Steppe Eagle
were tagged in the Altai Republic in 2013.
Unfortunately, the trackers on two eagles
malfunctioned (one didn’t even appear on-
line, another was lost in 20 days), thus we
received data from one eagle only. Another
fledgling was tagged in 2014, also in the
Altai Republic. In 2016, three fledglings of
Steppe Eagle were tagged in the Volga-Ural
region (one in the Samara region and two in
the Orenburg region), but eaglet from Sa-
mara never appeared online, thus we got
data from two eagles from Orenburg only.
In 2018, we were able to tag 5 Steppe Eag-
les in the Karaganda region of Kazakhstan,
4 of which started migration but the fifth
one never appeared online, and 5 Steppe
Eagles in the Altai-Sayan region (one in the
Republic of Khakassia, two in the Krasno-
yarsk Kray, two in the Republic of Tuva), all
five started migration. In 2019, another five
Steppe Eagles were tagged in the Altai-Say-
an region (one in the Republic of Khakassia,
three in the Republic of Tuva, and one in the
Republic of Altai). General information on
the migration of eagles tagged in 2016 and
2018 was provided at the Il International
Scientific and Practical Conference “Eagles
of Palearctic: Study and Conservation” (Kar-
yakin et al., 2018e).

This article summarizes the results of
tracking all of the abovementioned juvenile

Caértok crenHoro opAa (Aquila nipalensis).
OpeHbyprckast obaacts, Poccusi. doto Y. KapsikuHa.

Fledgling of the Steppe Eagle (Aquila nipalensis).
Orenburg region, Russia. Photo by I. Karyakin.
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MAM B pe3yAbTaTe rmbeAn BHE 30HLI CBsi3n. B
2018 r. yAarOCh MOMETUTL 5 CTemnHbIX OPAOB
B KaparaHavHckoi obaactm Kasaxcrana, 4 u3
KOTOPbLIX Ha4YaAM MUIpaLMIo, a rstas OpAuLIA
TaK 1 HE BLIWAA Ha CBsI3b, BEPOSITHO, MOTMOHYB
Ha FHE3A0BOM YYacTKe, U 5 CTenHLIX OPAOB B
Antae-CasiHckom pervoHe (1 — B Pecrybanke
Xaxacusi, 2 — B KpacHosipckom Kkpae, 2 — B Pe-
cnybarke TbiBa), M3 KOTOPObLIX BCE YCMELHO
Havyaam murpauvio. B 2019 r. ewé 5 crenHbix
OpAOB ObIAM MOMeyeHbl B Aatae-CasHCKOM
pervoHe (1 — B Pecriybanke Xakacusi, 3 — B
Pecrybamke ToiBa 1 1 — B Pecriybanke AATaii).
O6wast HdOpMaLWsi O MUrPALIMM OPAOB, TO-
meueHHbIX B 2016 n 2018 rr., o3BydeHa Ha
I Me>kayHapoOAHOM Hay4HO-NPaKTUHECKON
KoHpepeHumn «OpAbl [NareapkTukm: mnsyye-
Hue 1 oxpaHa» (KapsikvH u ap., 2018e).

AaHHasi cTatbsi 0606WAET PE3YALTATLI MPO-
CA®KMBAHMSI BCEX  BblLIENEPEUMCAEHHDIX
IOBEHMALHBIX CTEMHLIX OPAOB U3 Boaro-
Ypaabckoro n Aatae-CasiHCKOro pPerMoHOB
Poccum mn LleHTpasbHoro KasaxcraHa, korto-
pbie OLIAM MOMEYEHDBI TPEKEPAMM.

MeToAMKa

B nccaeroBaHMSIX MCMOAB3OBAHDI MPEUMmy-
wecteeHHo GPS/GSM-tpekepbl  (aataror-
repbl) C COAHEYHLIMM MAHEASIMM KOMIaHUU
Aquila ([Moabwa) maccon 33 r. 31 TpeKkepbl
6bIAM ocHaweHbl CYIM-KapTamm pOCCHiCKO-
ro orieparopa COTOBOM CBsI3n «MeragooH»,
rnepeaayda AAHHLIX OCYILECTBASIETCSl Ha Mpu-
éMHyto craHumMio B HoBocnbupcke, obcay-
xkmBaemyio OOO «CUO3KOLIEHTP» B paMKax
npoeKkToB POCCUIICKON CeT U3yYeHWsl U OX-
[PaHbLI MEePHATLIX XMIIHMKOB. TOALKO ABA OpAa
B Pecriybavke Aataii B 2014 r. u B OpeH-
6yprckoii obaactn B 2016 r. BbIAM nomeye-
Hbl Tpekepamu Sula-L komnanm ECOTONE
(Moaba) maccom 29 r.

Metnan nTeHuoB B Bo3pacte 60-65 aHeir.
Tpekepnl 6bIAM HAAETBI CTEMHLIM OpPAAM Ha
CrvHy B BMAe prok3adkoB (Kenward, 2001;
Kenward et al., 2001; Kapsikun, 2004) c
VICTIOAL30OBAHMEM YMPSDKU, CLIMTON U3 Tedp-
AOHOBOW A€HTbI WwupuHOM 6 mm. Mx mac-
Ca B CHapspKEHHOM COCTOSIHMM (BMecTe C
YMPSDKLIO) COCTaBAsIAA MeHee 3% OT macchbl
TeAa MTEHLOB, YTO MEHbLIEe 3Ha4YeHusl, pe-
KOMEHAYEMOTO B KayecTBe OMNTMMAaALHOTO
ASI TEAEMETPUYECKMX UCCAEAOBAHUI MTULL
(Caccamise, Hedin, 1985; Kenward, 2001).

GPS/GSM-tpekepnl Aquila 6biAm 3arnpo-
rPAaMMMPOBAHLI Ha OTMpaBKy 13 Aokauuit B
cBeToBO AeHb ¢ 0:00-3:00 ao 12:00-15:00
no IpuHeuuy (c 06:00 Ao 18:00 no 30HaAL-
Homy Bpemenn UTC) ¢ nepmoanyHoCTLIO pas
B Yac, 3a ICKAIOYEHMEM HaYaAbHOTO MeProAA

CrernHoii opéa ¢ Tpekepom KomraHum «Aquilar.
doro . KapsikuHa.

Steppe Eagle with Aquila datalogger.
Photo by I. Karyakin.

Steppe Eagles from the Volga-Ural and Al-
tai-Sayan regions of Russia and Central Ka-
zakhstan, which were tagged with trackers.

Methods

Mainly GPS/GSM-trackers (dataloggers)
with Aquila (Poland) solar panels weighing
33 g were used in the studies. These track-
ers were fitted with SIM cards of the Rus-
sian mobile network operator Megafon.
Data is transmitted to a receiving terminal
in Novosibirsk, serviced by Siberian Envi-
ronmental Center LLC as a part of the pro-
jects of the Russian Raptor Research and
Conservation Network. Only one eagle
from the Altai Republic in 2014 and one
from the Orenburg region in 2016 were
tagged with 29 g weight ECOTONE (Po-
land) Sula-L trackers.

Nestlings at the age of 60-65 days were
tagged. Trackers were attached on the back
of the eagles as backpacks (Kenward, 2001;
Kenward et al., 2001; Karyakin, 2004) using
harnesses made of 6 mm Teflon tape. In all
cases, the weight of the tracker (with harness)
was less than 3% of the body weight of the
nestling, i.e. less than optimum value rec-
ommended for the telemetric study of birds.
(Caccamise, Hedin, 1985; Kenward, 2001).

Aquila GPS/GSM-trackers were pro-
grammed to send 13 locations during day-
light hours from 0:00-3:00 to 12:00-15:00
GMT (from 06:00 to 18:00 local time) eve-
ry hour. If the nest with a tagged bird has
been located outside the coverage area of
Megafon, than at first trackers worked on
pre-settings sending 2—4 locations a day
until the first signal reached the receiving



Raptor Research

Raptors Conservation 2019, 39 75

MOCA€ aKTUBALIMM HECKOALKMX TPEKEPOB, Ha-
XOAMBIUMXCSI BHE 30HbI CBSI3M — OHU OTMNPaB-
ASIAVI OT 2 AO 4 AOKaumii B A€Hb AO OTNPAaBKU
NepBOM AOKaLMK, MOCAE 4Yero ObiAM nepe-
MPOrpammMMpPOBaHbl Ha CTaHAAPTHLIE Mapa-
MeTpbl, yKa3aHHble Bbile. Tpekepul Ecotone
OTIMPABASIAM 4 AOKaLMKM B CBETOBOW AeHb (1
pas B 6 yacos) ¢ 0:00 Ao 19:00 no IpuHBKYYy.

[lepuroa A0 pacrnasa BbIBOAKOB, MOKA MTEH-
Libl A€PYKATCsl HA THE3A0BOM Y4YacTKe, Mbl Ha-
3bIBAEM 3aBMCMMbBIM MOCAErHE3A0BLIM MepPU-
oaom (3I1r1). 3asepwenne 3I1I1 onpeaeasieT-
Csl OTAETOM MTULBLI C y4YacTKa (HapalwvBaHue
AVCTaHLMIA OT THE3AA) U MpeKpaleHem no-
CelleHMsl THe3AA U ero BAVPKAMIMX OKPECT-
Hoctelh (a0 2 kM) (KapsiknH u Ap., 2018d).
[Tepuroa nocae pacrnasa BLIBOAKOB M AO Haya-
Aa Myrpaumm (MPeAMMrpaLMoHHbIe KOYEBKM)
Mbl Ha3blBAEM HE3aBUMCHMMBLIM TMOCAETHE3AO-
BbiM nepuoaom (HII). K murpaumm mol ot-
HOCMM TOT MEPUOA, BO BPEMSI KOTOPOIO NTU-
Libl HAQYMHAIOT CTPEMUTEALHO MepeMeLlaTbCsl
B OOAACTL AAALHEMIIEN 3MMOBKM M3 HaTaAb-
HOV OBAACTM MAM 30HBI AETHUX MepemeLie-
HUM. A€Hb Hayara MUTrpaLMu OMpPEAEASIeTCs
MO MOPOroBOMY 3HAY€HMIO AUCTAHLIMU eXKe-
AHEBHDIX NMepeMeLleHNI (PACCTOSIHMIO MEXXAY
MeCcTamy HOYEBKM), KOTOPOE B pasbl 6oAbLIe
TAKOBOTO MPU MEPEMELIEHMSIX, HAOAIOAAB-
LIMXCS1 AO 3TOTO (METOA ABCOAIOTHOTO CMelLe-
Hus1 — absolute displacement, AD: cm. Oppel
et al., 2015; Flack et al., 2016; Burnside et
al., 2017). INoporoebIM 3HAYEHMEM CHUTAAU
YBEAMYEHNE AMCTAHLMIA €KEAHEBHLIX Mnepe-
MelleHnn MUHUMYM B 5 pas. Hayaro nepu-
OAQ 3UMHMX MEepeMELLEHN OMNMPEAEASIETCS] C
MOMEHTa MEPBON AAUTEALHOM OCTAHOBKM B
30HE MOTEHLMAALHOM 3MMOBKM MOCAE CTpe-
MuTeAbHoM murpaummn (cm. Vansteelant et
al., 2017; KapsikuH u ap., 2018d), anbo no
PE3KOMY COKPALIEHUIO AUCTAHLIMI €)KEAHEB-
HbLIX MEepPEeMELLEHN B 30HE MOTEHUMAALHOM
3MMOBKM. [1POAOAKMTEALHOCTL OCTAHOBKM B
0BAACTM 3MMOBKM, OMPEAEASIIOUYIO HAYaAO
3VIMHUX MEPEMEILEHNN, AASI CTEMHLIX OPAOB
cumtaam 6oaee 25 AHell. 3a peskoe CoKpa-
lIE€HME AUCTaHLMIA €KEAHEBHLIX Nnepemelle-
HUM MPUHMMAAOCL COKpalleHne Goaee yem
B 3 pa3a B TeyeHue 5 AHel Mo CpaBHEHUIO
C MPEALIAYIIMM 5-AHEBHLIM MPOMEXKYTKOM.
Hadano nepuoaa A€THUX nepemeleHuin
OMPEAEASIAOCL MO COKPAILEHUIO MHTEHCUB-
HOCTM ABWIKEHMSI B TeuyeHue Boree yem 10
AHEV VAU AAUTEALHOM OCTAHOBKE BoAee Yem
Ha 14 AHeli I0)KHee rHe3A0BOrO apeand BMAA,
VAU C MOMEHTA COKpPAlLE€HWUs] MHTEHCMBHOCTU
ABVDKEHMSI B THE3AOBOM apeaaAe, UAU C nep-
BOW AAUTEALHOM OCTaHOBKM (BoAee cyTok) B
rHe3A0BOM apeane. B cayyae Ao)kHOM BeceH-

terminal, so then we changed settings to
the standard parameters indicated above.
Ecotone trackers sent 4 locations during
daylight hours (every 6 hours) from 0:00 to
19:00 GMT.

We call the period while the brood stays
together on the breeding territory the post
fledging dependence period (PFDP). The end
of PFDP is determined by the dispersal of ju-
veniles from the territory and not returning
to the nest and in its immediate surround-
ings (up to 2 km) (Karyakin et al., 2018d).
The period after PFDP but before the onset
of migration (pre-migration movements)
we call the post-fledging independence
period (PFIP). The period during which an
eagle begins to move rapidly from its natal
or summering area towards the wintering
area is the migration. The day of the onset
of migration is determined by the threshold
value of the daily covered distance (DCD)
(the distance between overnight locations)
that is several times longer than the previ-
ous ones (absolute displacement method,
AD: Oppel et al., 2015; Flack et al., 2016;
Burnside et al., 2017). In our research we
consider the threshold value as at least five
times increase in the DCD. The beginning
of the period of winter movements is de-
termined either from the moment of the
first long stop in the potential wintering
area after rapid migration (see Vansteelant
et al., 2017; Karyakin et al., 2018d), or by
a sharp shortening of DCD in the potential
wintering area. In the present research, the
stop in the wintering area was considered
long enough to determine the beginning of
winter movements if it was longer than 25
days. And under the “sharp shortening of
DCD” we understand a more than 3 times
shortening of the DCD for 5 days compared
with the previous 5-day period. The begin-
ning of the period of summer movements
is determined by either I) a decrease in the
intensity of movements for more than 10
days south of the breeding grounds, or II)
a long stop for more than 14 days south of
the breeding ground, or IlI) from a moment
of decreased intensity of movements in the
breeding area, or IV) from the first long stop
(more than a day) in the breeding area. In
case of false spring migration, when an eag-
le begins intensively move north but after a
while returns to the wintering grounds, this
movements would be referred to migra-
tion if the secondary stop in the wintering
area is not exceed 20 days, and to winter
movements if the secondary stop exceeds
20 days.



76

INepHarbie XUIHUKM 1 nx oxpaHa 2019, 39

M3yueHne nepHaTbIX XMUILHUKOB

Hell murpaumm (npu Hadan€ UHTEHCMBHOTO
ABV)KEHMSI NTULIbI B CEBEPHOM HarpaBA€HUM,
HO BO3BpAaLIeHUM K MECTY 3VMOBKM) K MUrpa-
LIMM OTHOCMAM MEPEMEILEHMsI B TOM CAyYae,
KOTAQ BTOPUYHAsl OCTAHOBKA B 30HE 3MIMOBKM
He nipesblwasa 20 aHel. Ecam ke BTOpUyHas
OCTaHOBKa B 30H€ 3UMOBKM MpeBbiwara 20
AHEH, TO MepeMelleHns] NPUPABHMBAAUCL K
3UMHUM.

PesyAuTaThl TEAEMETPUM 0OpPabaTLIBAAMCDH B
ArcView GIS 3.3 (1999) ¢ nomouwblo MOAY-
Ast Animal Movement SA v. 2.04 (Hooge,
Eichenlaub, 1997; Hooge et al., 2001). U3-
MEepPEeHMsl, 3a UCKAIOYEHNEM a3MMyTa, MPOBO-
AVIAUCh B KOHMYECKOW mpoeKkumm Aabbepca
(Albers Equal-Area Conic) aas ueHtpa Ce-
BepHon EBpasmm co caeayoummm napa-
metpamu: (Spheroid Krasovsky, Central
Meridian — 60, Reference Latitude — O,
Standard Parallel 1 — 52, Standard Parallel
2 — 64, False Easting — 8500000, False
Northing — O).

AAsi OBAACTM AETHMX, OCEHHMX U 3UMHUX
rnepemMelleHnii CTeMNHLIX OPAOB PACCHUTDI-
BaAM MUHMMAALHDLIA KOHBEKCHDLIA TMOAMIOH
(MCP) (Hayne, 1949) u 30HY C MakCMMaAb-
HOW MAOTHOCTbIO pacripeaeaeHust 50%, 75%
n 95% aokaumii (Kernel, 50%, 75%, 95%)
(Worton, 1989). MCP crpouacs no 100%
1 95% aokaumin. MCP un Kernel ars pasany-
HbIX MEPUOAOB (NMepemelleHus B HaTaAbHOM
obAacTi, BO BpeMsi KOYEBOK, HA 3MMOBKE)
[PACCYUTLIBAAMCL MO AOKALMSIM, OrPaHUNY€H-
HbIM TOABKO PAaCCMATPMBAEMbIM MEPUOAOM.
Mpu pacuéte Kernel arst HataabHOM oBAaCTM
paamyc noucka Touek (R) cocraeasia 0,1-0,4
KM, AASI MECT AAUTEAbHBIX OCTAHOBKAX Ha KO-
yéekax — 0,5-1,5 KM, AAs1 OBAACTM 3MMOBOK
— MPOMOPLMOHAALHO YMCAY AOKALIMIA K MAO-
waan MCP. INpocTpaHCcTBEHHbIE XapaKkTepu-
CTUKM AOKALIMI OMPEAEASIAUCH MO LMD POBOM
moaean peavedpa (LUMP), Tonorpadmyeckum
PAacTPOBLIM M BEKTOPHLIM KapTam, MYAb-
TUBPEMEHHLIM MOKPLITUSIM Ha OCHOBE KOC-
MOcHUMKOB Lansat u Spot (KapsikuH u ap.,
2009a) c ucrnoAb3oBaHMeM MOAYAst ArcView
Spatial Analyst (1999). Aasi onpeaeaeHwms!
AVICTAHLIMIA MEXKAY BAVDKAMIMMY AOKALIMSIMM
CAETKOB, MEXKAY FTHE3AOM U AOKALIMISIMU CAET-
KOB MCIOABL30BaAU paclimpenus aast ArcView
Nearest Features v. 3.8b u Distance and
Azimuth Matrix, v.2.1 (Jenness, 2004;
2005).

AAsl aHaaM3a nepemelleHuin CAETKOB Ha
THE3AO0BbIX y4YacTKax B 3aBMCMMbIMA TMOCAEr-
HE3AOBOVi MEPUOA €ro pasbrBaru Ha 5-AHEB-
Hbl€ OTPE3KM C MOMEHTA MEYEHMsl, a He C
MOMEHTA MOABEMA Ha KPLIAO, Kak B Goaee
PAHHUX UCCAEAOBAHMSIX MO APYIMM BMAAM

Telemetry results were processed in
ArcView GIS 3.3 (1999) using the mod-
ule Animal Movement SA v. 2.04 (Hooge,
Eichenlaub, 1997; Hooge et al., 2001). The
measurements, excluding the azimuth,
were taken in the Albers Equal-Area Conic
for the center of Northern Eurasia with the
following parameters: (Spheroid Krasovsky,
Central Meridian — 60, Reference Latitude —
0, Standard Parallel 1 — 52, Standard Paral-
lel 2 — 64, False Easting — 8500000, False
Northing — 0).

For the area of summer, autumn, and win-
ter movements of the Steppe Eagles, the
minimum convex polygon (MCP) (Hayne,
1949) and the zone with the maximum dis-
tribution density of 50%, 75%, and 95% of
locations (Kernel, 50%, 75%, 95%) were cal-
culated (Worton, 1989). MCP was created
on 100% and 95% of the locations. MCP and
Kernel for different periods (PFDP, PFIP, im-
mature eagle’s summer movements, win-
ter movements) were calculated for loca-
tions limited only by the considered period.
When calculating Kernel for the natal area,
the points search radius (R) was 0.1-0.4 km,
for long stopovers on juvenile dispersal or
immature eagle’s summer movements —
0.5-1.5 km, for the wintering area it was
proportional to the number of locations to
the MCP area. The spatial characteristics of
the locations were determined by the digi-
tal terrain model (DTM), topographic raster
and vector maps, multi-temporal covers
based on Lansat and Spot satellite images
(Karyakin et al., 2009a) using the ArcView
Spatial Analyst module (1999). The exten-
sions for ArcView Nearest Features v. 3.8b
and Distance, and Azimuth Matrix, v.2.1,
were used to define the distances between
the nearest locations of the fledglings, and
between the nest and the locations of fledg-
lings (Jenness, 2004; 2005).

For analysis of the fledglings movements
in the breeding territories in the PFDP, the
whole period was divided into 5-day seg-
ments from the moment of tagging, but
not from the moment of leaving the nest
as it was done in earlier studies on other
species (see Karyakin et al., 2018d). This is
due to the fact that all eagles were tagged
at the same age of 60-65 days, at which
young eagles already able to leave their
nests and make the first stumbling flight for
short distances, even if they did not leave
the nests during tagging. For each 5-day
interval, minimum, maximum, and aver-
age distances between fledgling’s locations
and the nest were estimated. This data was
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CaMKa cTernHoro opAa rno umeHu AiHa.
KaparaHamHckas o6aactb, Pecriybaka KasaxcraH,
09.07.2018. ®oro M. KapskuHa.

Female of the Steppe Eagle named Ayna. Karaganda
region, Republic of Kazakhstan, 09/07/2018.
Photo by I. Karyakin.

(cm. KapsikuH u Ap., 2018d). CssizaHO 31O
C TeM, YTO BCE OPAbI METUAUCL B OAMHAKO-
BOM Bo3pacte (60—65 AHei) B KOTOPOM OHM
CrMoCOGHDbI K OCTABAEHMIO THE3A U MEPBOMY
HeyBepPEHHOMY MOAETY Ha KOPOTKME AUCTaH-
LMK, AOKE €CAU OHM BO BPEMSsI MeYeHUsl He
MOKMAAAM THE3A. AAsI KKAOTO 5-aHeBHOro
MPOME’KYTKA OMPEAEASIAACh MMHUMAAbHas,
MaKCMMAaALHAsT I CPEAHSISI AMCTAHLIMM MEXKAY
AOKALMSIMM U THE3AOM, MO KOTOPLIM aHaAU-
3MpPOBaAaCh pasHMLA B NMepemMelleHUsIX CAET-
KOB Pa3HOro MoAa, BLIPOCIUMX B BbIBOAKAX C
Pa3HLIM YMCAOM MTEHLIOB, B PAa3HLIX pPerno-
Hax. AAsl KOKAOTO OpAQ MPOAHaAU3UPOBAH
oOuMii HAAET (B KMAOMETPAX) B HATAABLHOA
0BAACTM, HOPMAAM3OBAHHLIA MO YMCAY AO-
kaumi (km/100 Aokaumit), 4ToBbl CrAQAMUTDL
MCKaXKE€HUsI, BO3HMKAIOWME MO MPUYMHE He-
AOCTaTKA MAM M3ObLITKA AOKALIMIA B MPOCAEXKM-
BaHUM TOM UAM MHOM MTULILI.

B aHaam3e murpaumm namepsiamchb:

— AVIHEVHbI€ AUCTaHLIMM — KpaT4yanime pac-
CTOSIHMSI MO MPSIMOM OT THe3Aa (MAM MOCAEA-
Hel OCTAHOBKM B 30HE AETHETO MpebbIBaHsI)
AO MEPBOI OCTAHOBKM B OOAACTU 3MMOBKM, OT
MOCAEAHEN OCTAaHOBKM B OOAACTY 3VIMOBKM AO
MepBO OCTAHOBKM Ha AETOBKE;

— AUCTaHLMM MO TpPeKy — MPOTSHKEHHOCTD
MapupyTa NTMUbl MO OTPe3KaM MEXKAY AOKa-
UMSIMU;

— NPSIMOAVHEHOCTb — COOTHOLIEHNE MEXK-
AY AVIHEMIHOWM AMCTaHUMEN U AMCTaHUMeNn 1o
TpeKy;

— CpeAHsisl CKOPOCTL NMepeMelleHnii BMe-
CTe C OCTaHOBKaMM (AHEBHAasi AMCTAHLIMST) KaK
cpeAaHee apudmeTnyeckoe rnepemelleHmin
MO YaCOBLIM MPOMEXXYTKAM MEXKAY AOKALM-
SIMU B KM/CYTKM;

— CKOPOCTL MEepeMELEeHU MO YaCOBLIM
MPOMEXKYTKaM MEXKAY AOKaLMsiMK 6e3 yuéta
OCTAHOBOK B KM/4.

AAsl aHaAM3a MOBTOPSIEMOCTU MUIPALIMOH-
HBIX MAapLIPYTOB, AASI K&OKAOTO M3 HWUX MO-
crpoeHbl Bydpepnl wmpuHor 100 kM, nepe-
ceyeHue KOTOPbLIX MPUPABHMBAAM K MUrpa-
LIMOHHOMY KOPMAOPY, B KOTOPOM MPOUCXO-
AVAO KOMUPOBAHUE MPEALIAYILEN MUTPALINW.

B kayectBe MMHMMAaALHOM MOPOroBOM CKO-
POCTU nepemelleHusl CTEMHLIX OPAOB, KaK U
APYIUX MapuTeAei, Mbl MPUHUMAEM MoKasa-
Teab 1,5 m/c, uam 5,4 km/4 (Vansteelant et
al., 2017). Vicxoast U3 3TOro, CKOpoCTh nepe-

used to analyze the difference between the
movements of fledglings of different sex,
growing in broods with a different num-
ber of nestlings, from different regions. For
each eagle, the total flight distance (TDF) (in
kilometers) in the natal region and TDF nor-
malized by the number of locations (n-TDF)
(km/100 locations) to smooth distortions
arising from the lack or excess of locations
in individual tracks were analyzed.

The following indexes were calculated in
the analysis of migrations:

— linear distance (l-distance) — the shortest
distances in a straight line from the nest (or
the last stop in the summering area) to the
first stop in the wintering area, from the last
stop in the wintering area to the first stop in
the summering;

— track length (t-length) — the flight kilo-
metrage of the bird in the segments be-
tween locations;

— track length normalized by the number
of locations (n-t-length) to smooth distor-
tions arising from the lack or excess of loca-
tions in individual tracks;

— straightforwardness — the ratio between
the linear distance and the track length;

— daily covered distance (DCD) including
stops calculated as the arithmetic mean of
distances in hourly intervals between loca-
tions from one overnight stop to another,
in km/day;

— speed of movements in hourly intervals
between locations excluding stops in km/h.

To analyze the repeatability of migration
routes, buffers with a width of 100 km were
made for each route. Buffer crossing was
considered as a migration corridor in which
the previous migration was repeated.

Following W.M.G. Vansteelant et al. (2017),
we consider the speed of 1.5 m/s (5.4 km/h)
as the minimum threshold speed of the
Steppe Eagles’ movements. Thus, eagle was
considering flying if the length of the track
segment between two subsequent loca-
tions exceeded 5.4 km and resting if it was
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Sin (m) f Uragan (m) Tuvin (m) Khakas (m} NTC

2019

Khaddad (m)  Jeanne (f) Ita (f)

MELIEHMST MTUL AASI KQKAOTO YaCOBOIO Cer-
MEHTA PACCYMTLIBAAACL TOALKO AASI CEIFMEH-
TOB, AAMHA KOTOPbLIX MpeBbllara 5,4 Km (Tak
UCKAIOYAAUCL  «CTALUMOHAPHbLIE CErMEHTDLD»).
[Npu pacuére cKOpOCTU CUUTAAU AOTTYCTUMDI-
MM MOTPEINHOCTM MEKAY B3SITMEM AOKALIMIA B
10 MuHyT.

AAsl BUM3yaAM3aUMu TEPPUTOPUIA C Mak-
CUMAALHLIM MPUCYTCTBUEM MTULL B MEPUOA
AETHUX KOYEBOK MPUMEHEH METOA CeTou-
HOro KapTMpPOBaHMsl, Kak U B Boaee paH-
HUX MyOAMKALMSIX MO MUIPALMSIM APYTUX
BMAOB XMUWHLIX OTUL (cMm. KapskuH u ap.,
2018a; 2018d). AAsl ueAelt AaHHOW CTaTbu
B3sITA CE€TKA MPSIMOYTOALHUKOB C Pa3MepoOM
syenkm 0,5° (5030 km B meTpuyeckon
cucteme KoopamHar)®3. AAst Bcex siueek, B
KOTOPLIX CTEMHbLIE OPAbLI OCTAHABAMBAAMUCD
Ha KOYEBKAX, OMPEAEASIAOCL YUCAO MTULL U
YNCAO AOKALIMNA.

Bce nTeHLl ¢ Tpekepamm Takke GbIAM Mo-
MeYeHDl CTAHAAPTHLIMM MAM LIBETHLIMU KOAL-
uamm no cxeme LleHTpa KoAbueBaHusi Poc-
CUINCKOM CETU U3YUYEHUsT U OXPaHbLl MEPHATLIX
XUILHUKOB AAsl BoAro-Ypaabckoro, Atae-Ca-
SIHCKOTO perroHoB Poccum u LleHTpaabHOro
KasaxcraHa (KapsiknH v aAp., 2015; 2018c).
LIBeTHble KOAbLIA HAA€BAaAM Ha AEBYIO Aamy,
CTAaHAQPTHLIE AAIOMUMHMEBLIE — Ha TMpPAaBYO
Aany. AaHHble 06 OKOABLLIOBAHHDLIX MTEHLIAX
BHeceHbl B Be6-TMIC «KoabLieBaHme»*,

Bospact nTeHUOB CTEMHOro OpAa oripe-
AEASIAM MO pa3ButuMio onepenust (KapsikuH,
2012a), NoA — MO pe3yAbTaTam aHaAu3a U3-

93 http://rrren.ru/wp-content/uploads/net-world-30min-cntr-kml.zip
% http://rrren.ru/ru/ringing/bd

Puc. 1. OnpeaeaeHue rnoAa NTeHLOB CTEMHOTO OPAQ
(Aquila nipalensis) no nHrpoHam reHa CHD1 (Fridolff-
son, Ellegren, 1999). NTC — oTpyLIaTEAbHDBII KOHTPOAD,
(f) — KOHTPOAbHAsI camka B Bbibopke 2018 r. ImeHa
MTUL COOTBETCTBYIOT TAKOBLIM B TabauLe 1.

Fig. 1. Molecular sexing of the Steppe Eagle (Aquila
nipalensis) nestlings with CHD1 gene introns PCR
protocol (Fridolffson, Ellegren, 1999). NTC — negative
control, (f) — control female in the 2018 samples. The
names of the birds correspond to those in the table 1.

less. The speed was calculated only for seg-
ments with active movements — longer that
5.4 km, and stops were excluded. For cal-
culating the speed, 10-minutes errors be-
tween recording locations were considered
permissible.

A break is a short stop (one or few hours)
during the day with active movements (ac-
tive day).

A stopover is a long stop for a day or
more during migration. A stopover day is
considered and non-active day.

To visualize the territories with the maxi-
mum presence of birds during the summer
movements, the method of grid mapping
was used as in earlier publications on the mi-
gration of other species of birds of prey (see
Karyakin et al., 2018a; 2018d). For the pur-
poses of this article, a grid of rectangles with
a mesh size of 0.5° (50%30 km in the metric
coordinate system)?? is applied. For all the
cells in which the Steppe Eagles stopped on
summer, the number of birds and the num-
ber of locations were determined.

All nestlings with trackers were also
marked with a color ring or standard alu-
minum ring according to the schemes of
the RRRCN Ringing Center for the Volga-
Ural and Altai-Sayan regions of Russia and
Central Kazakhstan (Karyakin et al., 2015;
2018c). Color ring was put on the left paw,
standard aluminum ring — on the right paw.
Data on ringed nestlings were entered in
the Web-GIS “Ringing”?4.

The age of the Steppe Eagle nestlings was
determined by the development of plum-
age (Karyakin, 2012a), sex — by analyzing
the measurements of various parts of the
nestling’s body, primarily beak, tarsus, wing
and tail (Karyakin et al., 2017a). Starting
from 2016, morphometric sex determina-
tion was confirmed genetically according
to the size of the CHD1 gene introns in the
sex chromosomes (Fridolfsson, Ellegren,
1999) from the samples of the nestling’s
feather pulp stored in alcohol (Zinevich et
al., 2018q) (fig. 1).
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MEPEHUN PAa3AUYHLIX 4YacTell TeAa, B Mnep-
BYIO OY€PEeAL KAIOBA, LIEBKM, KPbAA M XBOCTA
(KapsikmH m Ap., 2017a), a HaumHas1 ¢ 2016 T.
MOP(OMETPUYECKOE  OfMpPEAEAEHME  TMOAQ
MOATBEP)KAAAM MO Pa3MEpPy MHTPOHOB reHa
CHD1 B noaoBbix xpomocomax (Fridolfsson,
Ellegren, 1999) no cobpaHHbLIM B CnvpT 06-
pasuam MyAbMbl Mepa NTeHLOB (3MHEBMY U
Ap., 2018¢) (puc. 1).

Maremarnyeckyio o6paboTKy AQHHBIX OCY-
wectBAsiam B MS Excel 2003 u Statistica 10.
Al BLIGOPOK MPMBOASITCSI AMAMA30H AAHHDIX
1 cpeaHee 3HaueHue + SD. Aasi cpaBHeHus!
BLIOGOPOK MCMOAB3OBAACSI PAHIOBLIA KpUTE-
puii BuakokcoHa (T).

PesyAnTaTnl

C 2013 o 2019 rr. GPS/GSM-1pekepamu
ObIAO MOMEYEHO 22 MTEHLA CTEMHOTO OpPAA
Ha 20 rHé3aax. M3 Hux 19 nreHUoB NosiBu-
AMUCL Ha CBSI3M M OTAAAM AOKALIMM, B TOM YMC-
Ae 10 camok 1 9 camuoB ¢ 17 rHé3a. ABeHaa-
LaTb MOMEYEHHDIX MTEHLIOB MOASIBUAUCH HA
CBET B BLIBOAKAX M3 ABYX MTEHLIOB, OCTAAbL-
HbIE CeMEPO ObIAM EAMHCTBEHHLIMM MTEHLIA-
MU B BbIBOAKE. 3aMETHO CMelleHWe B pac-
MEAEAEHMM MTEHLIOB MO MOAOBOMY MPU3HAa-
KY B BbIBOAKAX PAa3HOro pasmepa: B cAyyae
€AVMHCTBEHHOrO MnreHua B BbiBoAke — B 85.7%
CAyYaeB 3TO ObIA MTEHEL >KEHCKOTO MOAQ, B
CAy4ae AByX NTeHLOB — B 75% cayyaes nome-
yeH Tpekepom Obia camelt. Ha AByx rHésaax
Tpekepamm 6biAM MomedeHbl oba nreHua u3
BbLIBOAKQ, BCe YeTBepo — camubl (MuH 1 CuH,
LLoiry n Xaaaaa).

MeyeHue CTernHLIX OPAOB OCYIIECTBAS-
AOCL B TPEX pernoHax, OTAMYAIOWMXCSI MO
CBOMM MPUPOAHBIM YCAOBUSIM, OAHAKO BO3-
BPAacCT BCEX MTEHLIOB BO BPEMsI MeYeHMsl
coctaBAsiA 60-65 aHen. B LleHTpasbHOM
KazaxcraHe (KaparaHAvHckasi obaactn) 2
camku u 2 camua ObiAM nomeueHnl 9—10
mioast 2018 r. Aea opaa (cameu M camka)
ObIAM €AVHCTBEHHDLIMM MTEHLAMM B BLIBOA-
Ke, 1 ABa (TaKyKe cameL M caMKa) — CTapum-
MM MTEHLAMM B BLIBOAKAX U3 ABYX MTEHLIOB.
B Openbyprckoin obaactn (Poccust) camkm
EBa u Aaa 6biAv nomedeHnl 22 vioast 2016 .
EBa ObiAA €AMHCTBEHHLIM MTEHLOM B BbI-
BOAKE, AAa — CTapLIMM MTEHLIOM B BLIBOAKE
13 2-X Pa3sHOMOALIX NTeHuoB. B Aatae-Ca-
sSIHCKOM pernoHe 13 nreHuos (5 camok u
8 camuoB) n3 11 BLIBOAKOB 6LIAM MOMeYe-
HbI TPEKepamu B nNepuoa ¢ 16 no 27 unioas
(2013-2014, 2018-2019 rT.), 1 OAHA Cam-
Ka 13 rnosaHero BbiBoAka — 20 aBrycta 2013 r.
N3 2-X NTE€HUOB COCTOsIAM 7 BLIBOAKOB, HO
B ABYX BbiBOAKAaX B 2018 r. 3a CyTKM AO Me-
YeHMsl BO BPeMsl yparaHa C rpaaoM B rHE3-

Statistical analysis was carried out in MS
Excel 2003 and Statistica 10. Data are pre-
sented as data range and mean + SD. Com-
paring data sets was conducted using the
Wilcoxon rank test (T).

Results

From 2013 to 2019, 22 nestlings of the
Steppe Eagle were tagged with GPS/GSM-
trackers on 20 nests. Nineteen nestlings
appeared online and sent locations, includ-
ing 10 females and 9 males from 17 nests.
Twelve out of 19 tagged nestlings hatched
in broods of two nestlings, and 7 were the
only nestling in a brood. There is a clear bias
in the distribution of males and females be-
tween broods of 1 or 2 nestlings. In broods
with one nestling in 85.7% the nestling was
a female, while in broods with two siblings
the tagged nestling was a male. On two
nests both nestlings were tracked, all four
— males (Min and Sin, Shoygu and Khadad).

Tagging of Steppe Eagles was carried out
in three regions that differed in their envi-
ronmental conditions, but all nestlings were
tagged at the age of 60-65 days. In Central
Kazakhstan (Karaganda region), 2 females
and 2 males were tagged on July 9-10.
Two of them (male and female) were the
only nestlings in the brood, and two (also
male and female) were the elder nestlings
in broods of 2 nestlings. In the Orenburg
region, females Eva and Ada were tagged
on July 22™. Eva was the only nestling in
the brood, Ada was the elder nestling in the
brood of two nestlings (male and female). In
the Altai-Sayan region (ASR), 13 nestlings
(5 females and 8 males) of 11 broods were
tagged with trackers from July 16™ to July
27™, and one female from a late brood on
August 20™. Seven broods had two nest-
lings, but in two broods second nestlings
(both the youngest ones, both females) died
a day before tagging due to the hurricane
with a hail of 2018, and only elder males,
who escaped from the nests and hid in the
rocks or bushes, survived, so they became
to ones who were tagged. We tagged both
siblings in two broods from Krasnoyarsk
Kray and the Republic of Tuva. All males,
siblings were named Min and Sin, Shoygu
and Khaddad.

Information about all of them is shown
in table 1. The distribution of nests, where
these eaglets were tagged, is shown in fig-
ure 2, full tracks of birds — in figure 3.

In total, 59,517 locations were received
from trackers, 19.23% of which are loca-
tions of PFDP movements (11,447 locations
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Ta6a. 1. VIHchopmaLmsi 0 IOBEHMABLHBIX CTEMHbIX opAax (Aquila nipalensis), momedeHHbIx Tpekepamu B Poccum n Kasaxcrane B 2013-2019 rr. Npu-
HsiTble cokpatenysi: RU — Poceust, KZ — KazaxcraH, RA — Pecriy6anka Aataii, RT — Pecriy6anka ToiBa, RH — Pecriy6amka Xaxacusi, KK — KpacHosip-
ckmii kpari, OO — OpeHbyprckas obaactb, KO — KaparaHaHckas obaacty, f— camka, m — cameLl.

Table 1. Summary of the information on juvenile Steppe Eagles (Aquila nipalensis) tagged with trackers from 2013 to 2019 in Russia
and Kazakhstan. Legend: RU — Russia, KZ — Kazakhstan, RA — Republic of Altai, RT — Republic of Tuva, RH — Republic of Khakassia, KK —
Krasnoyarsk Kray, OO — Orenburg region, KO — Karaganda region, f— female, m — male.

Yucro
Pasmep AOKaummn
BLIBOAKA Number IMepmoA npocrexmBanmns
CrpaHa Permon [Inesno Brood Tpekep NUmsa Moan of loca- (aHm) Cyan6a
Country Region Nest size Datalogger Name Sex tions Tracking period (days) Outcome
RU RA 1 1 Aquila Houka f 184 22/07-12/08/2013 (22) Tpexep He paboraer
(exp. 1) Nochka Datalogger goes wrong
RA 2 1 Aquila Aycsi f 955 20/08-17/11/2013 (90) Morubaa (npuymHa He
(exp. 2) Dusya** n3pecrtHa) / Died (un-
known reason)
RA 3 2 Ecotone St Crenawa m 396 17/07-27/10/2014 (103)  DAeKTporopakeHue
Stepasha Ha A3l / Died from
electrocution
RA 4 2 Aquila 198 >KaHHa f 1348 27/07 - 16/12/2019 Xuga / Alive
Jeanne (143)
RT 5 2(1)* Aquila 177 VYparan m 6407 25/07/2018-16/12/2019 JKus / Alive
Uragan (510)
RT 6 2(1)* Aquila 178 TyBuH m 1315 27/07/2018-14/11/2018 [lorub (npuumHa He
Tuvin (111) n3pecrtHa) / Died (un-
known reason)
RT 7 2 Aquila 179 loiry m 1669 16/07-23/12/2019 (154) 2aeKkTpornopakeHue
Shoygu Ha A3l / Died from
electrocution
RT 7 2 Aquila 144 Xaaaaa m 1622 16/07-16/12/2019 (154) Kus / Alive
Khaddad
RT 8 1 Aquila 180 Tac / Tes f 1254 20/07-23/11/2019 (127) Xwusa / Alive
RH 9 2 Aquila 174 Xakac m 5212 22/07/2018-15/12/2019 Kus / Alive
Khakas (512)
RH 10 1 Aquila 181 Wra/ Ita f 1569 22/07-16/12/2019 (148) Xusa / Alive
KK 11 2 Aquila 173 MwuH / Min m 5531 20/07/2018-15/12/2019 JKus / Alive
(514)
KK 11 2 Aquila 174 CuH / Sin m 2903 20/07/2018-16/12/2019 JKus / Alive
(515)
(e]6] 12 1 Ecotone EBa/Eva f 1666 22/07/2016-19/10/2017 T[Morubaa (npuumHa He
4391 (455) n3pecrtHa) / Died (un-
known reason)
(e]) 13 2 Aquila Ara/Ada f 4395 22/07/2016-09/08/2017 BepositHO, nornéaa
(exp. 3) (384) Probably died
KZ KO 14 1 Aquila 172 AmaH m 6081 09/07/2018-16/12/2019 Kus / Alive
Aman (526)
KO 15 1 Aquila 136 AiiHa f 6322 09/07/2018-15/12/2019 JKuea / Alive
Ayna (525)
KO 16 2 Aquila 136 Capbiryab  f 4536 10/07/2018-16/12/2019 >Kuea / Alive
Sarygul (525)
KO 17 2 Aquila 138  KeHykbIk m 6152 10/07/2018-16/12/2019 Kus / Alive
Kenzhyk (525)

Mpumeuanms / Notes:

* — BTOPO1 MTeHeL B BLIBOAKE Morvb B Bo3pacte 45-55 aHeli BO Bpemsi rpaaa / the second nestling in the brood died in the nest
on the age of 45-55 days old;
** — MO3AHMI BLIBOAOK, HA 1 MeCsL MO3)Ke CPEAHUX MO PErMoHy CPOKOB pasMHO)KeHust / a late brood, a month later than the
average breeding dates in the region.

AaX MOrMBAM MAaAlIME MTEHUL (CaMKM), U

BLDKMAM TOALKO CTapliye Camubl, KOTopble
YCMeAU MOKUHYTL FHE3AA U CripsTatbCsl B
CKaAax MAM KyCTax, Tak YTO MMEHHO OHM U
OuiAM omeyeHbl. B AByx BuiBoAkax B Kpac-

or 11,455 taking into account the position
of the bird at the onset of migration, if it
was located within the breeding territory),
14.77% — the locations of the first autumn
migration (8,792 locations), 28.8% — the
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HOSIPCKOM Kpae u B Pecriybamke ToiBa 6biAM
nomeyeHol 06a NTeHUA U3 BLIBOAKOB — BCE
yetBepo camubl (MuH u CuH, Loliry n Xaa-
AAA COOTBETCTBEHHO).

MHpopmaumsi 060 BCEX MTULIAX, KOTOPLIE
BLILAM Ha CBsi3b, MpUBEA€HA B Tabauue 1,
pacripeAaeAeHme rHésa, B KOTOPLIX MOMeY€eHbI
3TU OPASITA, MOKA3aHO HA PUCYHKE 2, MOAHbIE
TPEKM NTUL — Ha PUCYHKeE 3.

B oblweit CAOSKHOCTM OT TPEKEPOB TMOAY-
yeHo 59517 aokauuit, 19,23% un3 KoTopbIX
(11447 Aokaumit) — 3TO AOKaAUUU Mepeme-
IWEHUN CAETKOB Ha FHE3AOBLIX TEPPUTOPUSIX
AO pacriaaa BbIBOAKOB (11455 c yuyétom ro-
Kaumil crtapta MUrpaumm B MpPEAeAax rHes-
AOBLIX y4yactkoB), 14,77% (8792 Aokauum)
— Aokaumm 1-i oceHHel murpaumu, 28,8%
(17152 Aokaumit) — Aokaumm 1-i 3MMOBKM,
4,3% (2558 rokaumit) — Aokaumm 1-i BeceH-
Hel murpaumu, 24,27% (14447 rokaumin) —
AOKALIMM A€THUX MepPEMELIEHNN Ha 2-M FOAY
Ku3HHU, 3,96% (2313 Aokauumii) — AoKaumumn
BTOPOW oceHHen murpaumm, 1 4,15% (2469
AOKAaLUM) — AOKaLIMU 2- 3MMOBKM.

40° 60° 80° 100° 50°
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Puc. 2. Kapta pacrnipeaeaeHus rHé3A CTEMHOro opAa, Ha
KOTOPBIX MTEHLIbI GbIAM TOMeYeHbI Tpekepamu. Hyme-
paLms rHE3A COOTBETCTBYET HyMepaLmm B Tabanue 1.

Fig. 2. Location of Steppe Eagle’s nests that were
subjected for nestling tagging with dataloggers. The
numbering of nests corresponds to table 1.

locations of the first wintering (17,152 lo-
cations), 4.3% - the locations of the first
spring migration (2,558 locations), 24.27%
— 2" summer locations (14,447 locations),
3.96% — 2™ autumn migration (2,313 loca-
tions), and 4.15% — the locations of the sec-
ond wintering (2,469 locations).

Post-fledging dependence period

The terms of leaving the nests by fledg-
lings varied depending on the region and
local environmental conditions.

In Central Kazakhstan (Karaganda region),
three eaglets out of four left nests immedi-
ately after the tagging, and one — a male
named Kenzhyk from a brood of two nest-
lings spent three more days in the nest be-
fore leaving it for the first time. The eaglets
began to train their flying skills 16-20 days
after leaving the nest at the age of 77-90
days. Fledglings stayed on the breeding
territories for 47-52 days and abandoned
them at the age of about 110-115 days on
August 26-29.

In the Orenburg region, female Eva left
her nest at the age of about 68 days on July
26" and began to train flying skills at the
age of about 77 days since August 4. Fe-
male Ada left the nest at the age of about
70 days on July 27" and started training at
the age of about 90 days since August 17%.
Both birds stayed on the breeding territories
for 30-31 days and left them at the age of
98-100 days on August 24-26.

In the Altai-Sayan region (ASR), eaglets
left nests at the age of 6575 days and start-
ed training flying skills at the age of 72-85
days. Almost all of them kept close to the
nests, and only male Tuvin left the nest the
very next day after tagging and in 2 weeks

Puc. 3. [NoaHble Tpekn 19 crenHbix opAoB U3 Poccum
n KasaxcraHa. VImeHa ntvu COOTBETCTBYIOT TaKOBLIM B
Tabaumue 1.

Fig. 3. Full tracks of 19 Steppe Eagles from Russia and
Kazakhstan. The names of the birds correspond to
those in the table 1.
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CrenHoie OpAbl, mome-
YEHHDIE TPEKEPAMU

B Artae-CastHCKOM pery-
oHe B 2013-2019 1.
VimeHa N1 COOTBETCTBY-
0T TAKOBbIM B TabAmLe 1.
doro M. KapsikuHa n

A. bapalkoBoji.

Steppe Eagles tagged
with dataloggers in the
Altai-Sayan region in
2013-2019. The names
of eagles corresponding
with table 1.

Photos by I. Karyakin
and A. Barashkova.

3aBMCHMMBIN TOCAETHE3AOBOM MEPHOA

CpoKu OCTaBA€HMSI THE3A OpAAMM PasAnHa-
AVCb B 3aBUCMMOCTU OT PErvoHa U MECTHbBIX
MPUPOAHLIX YCAOBMIA.

B LleHTpaarbHOM Kaszaxcrane (KaparaHanH-

Xakac / Khakas

he was 2.4 km away from it in the other part
of the steppe valley covered the distance
on foot. His parents constructed a plain
temporary nest for Tuvin, around which the
eagles’ further activity continued. At the
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CrernHbie OpAbl,
MOMEYEHHbIE TPEeKepamm
B OpeHb6yprckoit
obaactm, Pecriybamke
TbiBa Poccum u B
KaparaHanHckori
obaactm KasaxcraHa B
2016-2018 rr. MimeHa
MTUL COOTBETCTBYIOT
TaKoBbLIM B TabanLe 1.
doto M. KapsiknHa n
A. 3uHeBuY.

Steppe Eagles tagged
with dataloggers in the
Orenburg region and
Republic of Tuva of
Russia and Karaganda
region of Kazakhstan in
2016-2018. The names
of eagles corresponding
with table 1.

Photos by I. Karyakin
and L. Zinevich.

cKast 06AACTL) TPU OPAQ U3 YETLIPEX HAYaAm
OCTaBASITL THE3AQ Cpasy >Ke MOCAE MeYEHMs,
M TOALKO OAMH OCTABAACSl B THE3AE €ellle ABA
AHS1 I TIOKMHYA €rO Ha TPETUI A€Hb IMOCAE Me-
yeHusl. PasAérbiBaTbCcsl MTULLI cTaam Ha 16-20

age of 81-93 days, Tuvin began to make fly
attempts but stayed within several hundred
meters from the temporary nest, and at the
age of 94 days, he began to fly actively.
Altai-Sayan eagles stayed on the breeding
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A€HDb TOCA€ OCTaBAEHMsI THe3Aa B BO3pac-
Te 77-90 aHel. Hamboaee rnosaHO OCTaBMA
THE3A0 U CTaA Pa3AETLIBATLCSI camel KeH Kbik
M3 BLIBOAKA, COCTOSIIErO M3 2-X MTEHLIOB.
CAETKM A€P)KAAMChL HA THE3AOBLIX yYacTKax
47-52 AHs M NOKMHYAUM UX 26-29 aBrycra B
Bo3pacte okoAo 110-115 aHel.

B Openbyprckoi obaactn (Poccust) cam-
Kka EBa Hayara oCTaBAsITL THE3A0 B BO3pacTe
OKOAO 68 AHEl, C 26 VIOASl, & PA3AETLIBATLCS
— B BO3pacTe OKOAO 77 AHeWn, c 4 aBrycra.
Camka AAa Hayaaa OCTaBASITb THE3AO B BO3-
pacre okoro 70 AHeWn, ¢ 27 uioAs, a pa3aé-
TLIBATLCSI — B BO3pacTte okoAo 90 aHeit, ¢ 17
asrycta. O6e NTvUbl AEPXKAAUCHL HA THE3AO-
BbIX yyacTkax 30-31 AeHb U MOKUHYAM UX B
Bo3pacte 98-100 aHeli, 24-26 aBrycra.

B Anatae-CasitHCKOM perMoHe ocTaBA€Hue
rHE3A opAamM HaBAIOAAAOCH B Bo3pacte 65—
75 AHel, a MOALEM Ha KPLIAO M aKTUBHLIE Me-
pemMelleHms BOKPYT rHe3aa — ¢ 72-85 aHei.
IMpakTnyecky Bce NTeHLb OLIAY TECHO CBs3a-
Hbl C THE3AaMM, U AVILL TYBUH Ha CAAYIOWMNIA
JK€ A€Hb MOCAE MEYEHMsI MOKMHYA THE3AO U
3a 2 HeAeAU YIIEA OT Hero Ha 2,4 KM Ha Apy-
IYIO CTOPOHY CTEMHOW AOAMHLI. B3pocabie
NTALLI cAeAaar TyBUHY HaBpOCOK, BOKPYr
KOTOPOTO MPOAOAYKAAACL AAALHEWILAST AKTUB-
HOCTL OpAa: B Bo3pacte 81-93 AHsl OH Hayaa
MOAAETLIBATL, HO HE MEPEMEILAACS AAAee He-
CKOABLKMX COT METPOB OT HaBpocka, a B BO3-
pacre 94 AHsl Ha4aA akTMBHO AeTaTb. AATae-
CasiHCKMe OpPAbl AEPYKAAUChL HA THE3AOBLIX
ydacTtkax oT 41 A0 82 AHeW 1 NOKMHYAU UX B
Bo3pacte 105147 aHeit, B nepyroA ¢ 5 cen-
1516psi MO 12 OKTSI6Pst (B CpEAHEM OKOAO 29
ceHTsiIOps = 10 AHed).

Cpoky noAbémMa Ha KPLIAO B CAyvae CO
CTEMNHLIMM OPAAMM AOCTATOYHO YCAOBHDI, TaK
KaK MHOTME CAETKM MOKMAAIOT THE3AQ, eweé
He ymesl AeTaTb. M Aaxke B Bo3pacte crapiue
80 AHel, C MOAHOCTLIO OTPOCIMMU MAaXOBbI-
MU U PYAEBLIMM, OPASITA HE BCETAA HAYMHAIOT
PAa3AETLIBATLCS, MPEANOYUTAST MEPEABUTATLCS
Mo 3eMAE€ B pafioHE THE3AA AU HABPOCKa,
KOTOPDLIV A€AQIOT B3POCAbIE MTULILI HA MecTe
MOCTOSIHHOTO MPeBLIBAHMSI CAETKA, OCTABUB-
wero rHe3ao. Habaloaaetcst Takke u GOSI3HDL
K MOAETaM MOCAE MEePBOro HEYAAYHOTO CAETA
c rHe3aa. Tak, Hanpumep, Xakac ObiA BO3Bpa-
WEH B rHE3A0 22 UIOAS TTOCAE MEPBOro CAETa
M A0 1 aBrycra (B TeyeHue 9 AHeW) He Ibl-
TaACSl MOKMHYTL THE3AOBYIO MOAKY Ha CKaae,
HECMOTPsl Ha TO, YTO €ro MAAAWMi Gpar 3a
3TO BPEMsl MOKUHYA THe3A0. Tem He MeHee,
BO3PACT MTEHLOB, CAMOCTOSITEALHO OCTaBASI-
IOWMX THE3AA, MOXKHO OTNPEAEAUTDL AAS CTEr-
HOro opAa B 65—-75 AHe, a BO3pacT, B KOTO-
POM CAETKM HAUMHAIOT AeTaTb, — 77-90 AHei.

territories for the periods from 41 to 82 days
and abandoned them at the age of 105-147
days from September 5™ to October 12%
(September 29+10 days on average).

In the case of Steppe Eagle, the terms
when a fledgling began to takeoff are rather
arbitrary, since many fledglings leave the
nests without being able to fly. Even with
fully grown flight feathers at the age of 80
days and older, the eaglets do not always
begin to train the flight, preferring to move
on the ground near the nest (or a tempo-
rary nest made by adult birds if a juvenile
went away from the natal nest). We also ob-
served that nestlings whose first flight was
unsuccessful, can later show fear of flying.
Thus, for example, a male named Khakas
was brought back to the nest by our team
on July 22" after he made an escaping at-
tempt, and then until August 1™ (within 9
days) he did not try to leave the nest again,
despite the younger sibling from the brood
did it during this time. Nevertheless, the
age of the nestlings independently leaving
the nests can be determined for the Steppe
Eagle at 65-75 days, and the age at which
the fledglings begin to fly is 77-90 days.
Thus, the difference in the terms when ju-
veniles begin to fly confidently (start using
flapping flight and return to the nest flying,
not walking) is almost 2 weeks.

According to our sample, Steppe Eagle’s
fledglings kept on the breeding territories
for 30-82 days, (n=18) 58.4+16.5 days on
average after leaving the nests (table 2).
The duration of PFDP in males (from 47 to
82 days, 66.2+13.64 on average, n=10) is
significantly longer than in females (from
30 to 69 days, 48.75+14.18 on average,
n=8), despite the large data scattering (T=0,

CAETOK CTEMHOro opAa, MOKMHYBILNI THE3AO.
doro M. KapskuHa.

Fledgling of the Steppe Eagle near the nest.
Photo by I. Karyakin.
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T.e. pasbpoc B cpokax Hayara yBEPEHHOro
MoAéTa (KOrAa MTeHeL B Mauyllem rnoAére, a
HE MewWKOM, BO3BPALLAETCsi OBPATHO Ha rHE3-
AO) COCTaBASIET MPAKTUYECKU 2 HEAEAW.

B ueAom o Hawei BoiBOpKe MocAe OCTaB-
A€HMsI THE3A CAETKM CTEMHOrO OpAa AepiKa-
AUCb Ha THE3AOBLIX ydyacTkax 30-82 AHsl, B
cpeaHem (n=18) 58,4+16,5 aHein (Taba. 2).
[MpoaorxuteabHocTb 3T y camuos (ot 47
A0 82 AHel, B cpeaHem 66,2+13,64, n=10)
AOCTOBEPHO 6oAble, Yyem y camok (ot 30
A0 69 AHel, B cpeaHem 48,75+14,18, n=8)
(T=0, Z=2,37, p=0,018), HecMOTpsl Ha CUAb-
HLIA Pa3BPOC 3HAYEHUIT M PASHULLY MEXKAY
MoAAMU B OTAEALHLIX pervoHax. Tak, B Ka-
paraHAMHCKOM obaacti KasaxcraHa rnpoAOA-
>kuteAabHocTb 3111y camok cocrasuaa 49-52
AHsl, B cpeaHeM (n=2) 50,5+2,12 anen, y
camuoB — 47-49 AHeli, B cpeAaHeM (n=2)
48,0+1,41 AHell, B TO Bpemsl Kak B AATae-
CasiHckom pervoHe Poccum STOT nokasateAb
Yy camok coctaBua 41-69 AHen, B cpeaHem
(n=4) 57,0+12,36 aAHeit, y camuoB — 54-82
AHs1, B cpeaHem (n=8) 70,75+10,99 aeHb. B
OpeHbyprckoin obaact obe MomMeyeHHble
CaMKM TOKMHYAM MPEAEAbl CBOMX THE3AO0-
BbIX YYaCTKOB U OTMPABUAUCL CTPAHCTBOBATD
Ha 30-1 u 31-i1 AHM nocae meveHus (n=2,
30.5+0.71), a camUOB B 3TOM PErvoHe Mbl
HE METUAM.

Pasnmua B npoaorkureabHoctn 3I1IT aas
CAETKOB M3 PA3HOPA3MEPHLIX BLIBOAKOB He
sIBASIETCS1 AocToBepHOM (p=0,18), xots npo-
CAEXKMBAETCSl TEHAEHLIMSI K TOMY, YTO OPALI,
SIBASIIOLUIMECS] €AMHCTBEHHDLIMM  OTIPLICKaMM,
MOKMAAIOT THE3AOBLIE YYACTKM paHblie B
CpeAHEeM Ha O AHEW, HEeXKEAU OPAbI U3 BLIBOA-
KOB, COCTOSILIMX U3 2-X MTEHLIOB. (CM. TabA. 2,
puc. 4). D10 OOYCAOBAEHO CMALHBLIM CMELLE-
HMEM BBLIGOPKM MTEHLIOB M3 BLIBOAKOB C €AVH-
CTBEHHbIM MTEHLIOM — B CTOPOHY CAMOK, & Bbl-
BOAKOB 13 ABYX MTEHLIOB — B CTOPOHY CaAMLIOB.
OpAbl, MOTEpPsIBLIME CUOAMHIOB, — YparaH u
TyBMH, B AQHHOW CTaTbe OTHEeCEHbl K rpyrne
HE MMEBLMX CUOAVHIOB.

Ha To, HaCKOABLKO BLICTPO M AKTUBHO MTEH-
Libl CTEMTHOTO OPAQ HAYMHAIOT AeTaTh, BAMSIET
MHOYKeCTBO (paKTOPOB, U, BEPOSITHO, B Mep-
BYIO OY€PEAb — MHTEHCMBHOCTbL MUTAHMSI B MO-
CA€AHME 2 HEAEAU AO OCTaBAEHMsl MTeHLamu
rHé3a u 3,5 Heaean nocae (T.€. KPUTUYHBIM
AASI PA3BUTHSI AETHBIX HABBLIKOB SIBASIETCST BO3-
pact 50-90 aneit). Hanpumep, MuH 1 Cuh,
He UCTLITLIBABIIME TOAOAQ U MPAKTUYECKU He
VMIMEBIIME Ha Mepe AMHWI CTpecca Mpu Bbl-
COKOM YMCAEHHOCTM AODDLIUM, CTaAU aKTUBHO
Aetatb B Bo3pacte 80 aHeld; LLoiry 1 Xaaaaa,
BbIKAPMAMBABIUMECS AOCTATOYHO XOPOLIO, HO
NPV HU3KOM YUCAEHHOCTM OCHOBHOW AOObI-

IepBbivi MOAET cTernHoro opAa. Poto M. KapskuHa.

The first flight of the Steppe Eagle.
Photo by I. Karyakin.

Z=2.37, p=0.018) and the region-depend-
ent difference between sexes. For exam-
ple, in the Karaganda region of Kazakhstan,
the duration of PFDP in females was 49-52
days, (n=2) 50.5+£2.12 days on average, in
males — 47-49 days, (h=2) 48.0+1.41 days
on average, while in the Altai-Sayan region
of Russia this index in females was 41-69
days, (n=4) 57.0+12.36 days on average,
in males — 54-82 days, (n=8) 70.75+10.99
days on average. In the Orenburg region,
both tagged females left their breeding
territories and started wanderings on the
30" and 31 days after tagging (mean
30.5+0.71, n=2). No males were tagged in
the Orenburg region. The difference in the
duration of PFDP for fledglings from differ-
ent-sized broods is not relevant (p=0.18),
however, on average eaglets which were
the only nestlings in the brood left breeding
territories 6 days earlier than eaglets from
broods of two nestlings (see table 2, fig. 4).
But it seems to be conditioned by the bios
in distribution of males and females.

Many factors influence how quickly and
actively the Steppe Eagle nestlings start
to fly, and most likely the feeding rate in
the last 2 weeks before the nestlings leave
their nests and 3.5 weeks after (i.e., the age
of 50-90 days) is the most critical for the
development of flight skills. For example,
males Min and Sin, which did not starve
and had little stress lines on plumage due
to good nutrition began to fly actively at the
age of 80 days. Other males Shoygu and
Khaddad, who were fed well enough, but
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Ta6A. 2. [IpOCTPAHCTBEHHDIE XaPAKTEPUCTKM MEPEMEILEHMIT MOAOABIX CTEMHBIX OPAOB B HATAALHOM OBAACTM AO PACIAAA BLIBOAKOB. [TpUHSITbIE COKPa-
wenust: 3T — 3aBucumbivi mocaerHe3aoBovi nepuoa, OO — OpeHbyprckast obaact Poccim, KO — KaparaHamHckas obaacts KasaxcraHa, ACP — Aatae-
CasHckuii pervioH Pocamm, f— camka, m — camell.

Table 2. Spatial characteristics of juvenile Steppe Eagles” movements during the post-fleclging dependence period. Legend: PFDP — post-fledging
dependence period, OO — Orenburg region of Russia, KO — Karaganda region of Kazakhstan, ASR — Altai-Sayan region of Russia, f— female, m — male.
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i 5zl siffsis divns Doy BIYS rifilcly
= £ 25Z3 00 95% 95% 75% 0% JCsESEw cP3I3E SEEE SESEE Jegeifgd
1 Houka f 184 1.25 0.2 0.18 0.07 0.04 24/07 - - - -
Nochka® 0.1) (0.1) (0.1)
2  Ayca f 624 35 05 052 0.17 0.08 20/08 54 73.7 11.8 12/10
Dusya (0.1) (0.1) (O.1)
3 Cremawa m 312 1003 29 214 094 041 18/07 80 2154 69.0 05/10
Stepasha (0.3) (0.3) (0.3)
4 KanHa f 516 249 26 074 0.27 0.09 27/07 41 179.3 34.7 05/09
Jeanne 0.1) (0.1) (0.1)
5 VYparaH m 804 2423 13.2 325 1.09 0.60 28/07 59 519.7 64.6 24/09
Uragan (04) (04) (0.4
6 TyBuH m 851 220.8 22.1 408 1.23 0.66 29/07 63 628.2 73.8 29/09
Tuvin (04) (04) (04
7 Woiiry m 1001 368.6 284 1.29 065 0.34 18/07 82 1009.3 100.8 07/10
Shoygu (0.3) (0.3) (0.3)
7 Xaaraa m 987 2264 247 123 064 034 18/07 82 835.6 84.7 07/10
Khaddad (0.3) (0.3) (0.3)
8 Tac f 812 239 09 0.16 0.08 004 21/07 64 186.5 23.0 22/09
Tes 0.1) (0.1) (O.1)
9 Xakac m 504 26.2 46 087 033 0.17 01/08 54 198.8 394 23/09
Khakas 0.2) (0.2) (0.2)
10 Ura f 840 82 1.0 022 008 0.04 24/07 69 136 16.2 30/09
Ita (0.1) (0.1) (0.1)
11 MwH m 589 208 3.1 205 053 0.28 21/07 70 293.3 49.8 28/09
Min 0.2) (0.2) (0.2)
11 CuH m 635 52.3 68 266 0.60 0.19 21/07 76 394.3 62.1 04/10
Sin 0.2) (0.2) (0.2)
12 EBa f 134 43.5 60 023 0.09 0.04 26/07 30 86.7 64.7 24/08
Eva (0.1) (0.1) (0.1)
13 Aaa f 289 9730 06 0.19 0.09 0.04 27/07 31 230 79.6 26/08
Ada (0.1) (0.1) (0.1)
14 AmaH m 732 339 29 046 0.14 0.07 09/07 49 224.5 30.7 26/08
Aman (0.1) (0.1) (0.1)
15 AiiHa f 718 21.7 08 035 0.07 0.04 09/07 52 116.2 16.2 29/08
Ayna (0.1) (0.1) (0.1)
16 Capbiryns f 717 3.2 0.7 041 0.14 0.05 10/07 49 128.8 18.0 27/08
Sarygul 0.1) (0.1) (0.1)
17 Kerkplk  m 198 27.7 3.1 186 066 0.37 12/07 47 81.6 41.2 27/08
Kenzhyk (0.3) (0.3) (0.3)
Camkn / Females (n=8)° 137.7+ 1.64= 0.35+ 0.12+ 0.05+ 24/07+ 48.8+ 142.2+ 33.0+ 10/09+
337.8 1.88 0.2 0.07 0.02 12d 14.2 53.1 254 19
Camusi / Males (n=10) 131.9+ 11.18+ 1.99+ 0.68+ 0.34+ 21/07+ 66.2+  440.1+ 61.6+ 25/09+
123.1 10.2 1.11 033 0.18 7 13.6 303.6 21.8 13
BoiBoAkM ¢ 1 nTeHUOM 74.73+ 5.93+ 1.16x 0.37+ 0.20+ 25/07+ 55.0+ 246.4+ 37.6= 17/09+
Broods with 1 nestling* 97.8 783 1.57 049 0.27 134 12.1 210.1 25.7 19
BuiBoAkm ¢ 2 ntreHuamm  182.3+ 7.75+ 1.34+ 0.49+ 0.23+ 20/07+ 61.2+ 356.6+ 57.9+ 19/09+
Broods with 2 nestlings* 301.2 10.1 0.81 027 0.14 7 19.0 312.8 25.8 18
Opast n3 OO 508.3+ 3.3+ 0.21+ 0.09+ 0.04+ 27/07+ 30.5+ 158.4+ 72.2+ 25/08+
Eagles from OO (n=2) 657.3 3.82 0.03 ] o 1 0.7 101.3 10.5 1
OpasI 3 KO 21.63+ 1.88+ 0.77+ 0.25+ 0.13z% 10/07+ 49.3+ 137.8+ 26.5+ 27/08+
Eagles from KO (n=4) 13.25 1.3 073 0.27 0.16 1 2.1 61.2 11.7 1
OpasI n3 ACP 109.9+ 9.23+ 1.6 0.55+ 0.27+ 26/07+ 66.2+ 389.2+ 52.5+ 29/09+
Eagles from ASR (n=12)" 1225 1023 1.25 0.39 0.21 9 12.8 298.9 28.1 10
CPEAHEE / 1345+ 694+ 1.26x 043+ 0.21x 22/07+ 584+ 307.7+ 489+ 18/09+
AVERAGE (n=18)” 2345 895 1.17 038 0.2 10d 16.5 270.5 27.0 18

Mpumeuanns / Notes:

* — YMCAO AOKaLIMIA TOALKO 3a 3aBMCUMDIN MOcAerHesaoBoli nepuoa / only in post-fledging dependence period;

4 — He MOAHbIV 3aBUCHMDIT MEPUOA M3-3a BbIXOAA U3 CTPOst Tpekepa / incomplete post-fledging dependence period due to failure of the
datalogger;

b — 6e3 yyéta Houku Bce mokasateAm, KpOME AaThbl HA4YaAd MePEMELLEHN 3a peAeAamu rHe3Aa / all values except the date of start move-
ment outside the nest are calculated without female Nochka;

€— 1 nTeHeu B BbIBOAKE N=8, 2 nTeHuUa B BbiBOAKe n=10 / n=8 for broods with 1 nestling, n=10 for broods with 2 nestlings;

9 — ¢ yuétom Houkn n=19 / n=19 since female Nochka is included in the calculation.
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Puc. 4. Avarpammpl
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OpAOB, OOLEAMHEHHDIX B
pasHble rpyrnrbl.

Fig. 4. Box-and-
whiskers plots and
graph of the duration

of post-fledging
dependence period of
Steppe Eagles, united in
different groups.

uu, — B Bo3pacte 90 aAHel (MPUYEM 3TN OPAbLI
CTaAM AeTaTb Cpasy K€ aKTMBHO, MOCTOSIHHO
HapauwyvBasi AMCTaHUMM OT THe3Ad). JKaHHa,
XOPOIO MUTaBLIASICSI AO G5-AHEBHOrO BO3-
pacra npu BbLICOKOM YMCAEHHOCTM AOObLIHM,
HO B MAOXMX MOTOAHLIX YCAOBMSIX, MOCTEMNEH-
HO HapalmmBana AéTHle AKTMBHOCTL B BO3-
pacte 75-90 AHel, a Mocae crana akTUBHO
AeTatb A0 2—4 KM OT rHe3aa. Mta m Tac, Ko-
TOPLIE AO MEYEHMsI CMALHO roroaaam (y Tac
BCE KPOIOWME, PYAV M MaxXu ObIAM MOKPLITLI
AVHUSIMM CTpecca, a y UTbl Obiam Adke Ha-
PYWEHMs B Pa3BUTMKM POTOBLIX MOKPOBOB U
3aA€PrKKa POCTa MaxXOBLIX U PYAE), YEPEAO-
BAaA/ PA30BLIE BLIAETLI OT THE3AA C AAUTEADL-
HbIMU (A0 4-X AHEW) MepuoAaMM HaxoXKae-
HUSI Ha THE3AE, U TOALKO B BO3pacTe crapiue
100 AHel cTaAm akTMBHO AeTaTb B MpeAeAax
rHE3A0BOTO y4acTtka (cm. puc. 5, 6).
HecmoTpst Ha AOCTaTOYHO CyLEeCTBEHHYIO
Pa3HULYY B MPUPOAHLIX YCAOBUSIX, CUTYyaLIMU
C TIOTOAOM M KOPMaMM U, KaK CAEACTBUE, C
Pa3sBUTMEM TMTEHLOB, BLISIBACHDI Ol'lpeAeAéH-
Hble€ 3aKOHOMEPHOCTM B MOBEAEHUM CAMOK U
CaMLIOB TMOCA€ OCTaBA€HMSI UMM THE3A U AO
YXOAQ C FHE3A0BOW Tepputopuun. B nepsyio
oYepPeAb OT MOAQ 3aBUCUT AETHASI aKTMBHOCTDL
MTVL: CaMKM OOAbIIE BPEMEHM MPOBOASIT HA
rHésaax u B TedyeHue 31l oTAeTaloT Ha cy-
IEeCTBEHHO MEeHbIIME AMCTAHLMM OT THE3AQ,
HapawyBasl X YacTo AMLb 3a 1—3 AHs AO OT-
AETa C THE3AOBOW TEPPUTOPUN, AMOO BOOOILIE

Karaganda region of Kazakhstan (KO) Drenl;.:";nr:gion

of Russia (00)

under conditions of a low number of main
prey species began to fly actively at the age
of 90 days. Female Jeanne, who was well
fed up to 65 days under a good condition
of high prey abundance, but in bad weather
conditions, gradually increased flight activ-
ity at the age of 75-90 days, and then be-
gan to fly actively up to 2—4 km away from
the nest. Ita and Tes, which were starving
before tagging (Tes had all coverts and
flight feathers covered with stress lines
and Ita had even developmental disorders
in keratine structures and delayed growth
of flight feathers), alternated single flights
away from the nest with long (up to 4 days)
periods of staying in the nest, and only after
becoming older than 100 days they began
to fly actively within the breeding territory
(see fig. 5, 6).

Despite the quite significant difference in
environmental, weather, and feeding con-
ditions and, as a result, the development
of nestlings, certain patterns were revealed
in the behavior of females and males after
they left their nests and before they leave
the breeding territory. First, the flying activ-
ity of birds depends on sex: females spend
more time on nests and fly off at signifi-
cantly shorter distances from the nest dur-
ing PFDP. An increase in the bird-to-nest
distance for females often occurred only
1-3 days before abandoning the breeding
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Puc. 5. l'pacf)m(u pacripeAereHns AUCTaHUMA MEXKAY TOHYKamMun AOKAaLIMV MOAOAbBIX CTEMHDLIX OPAOB U UX rHé3AaMM B TEHEHUE 3aBUCUMOTO MOCAET-
HE3AOBOIO MnepuroAa Ao pacriada BLIBOAKOB. OAMHaKOBblE 3HAYKM (KB&AP&T U Kpyr, ) MPUCBOEHDI cnbcam.

Fig. 5. Distribution of bird-to-nest distances during the post-fledging dependence period. Siblings marked with the same symbols (square or

circle).

CTapTyIOT B MUrpaumio 6€3 AAALHMX OTAETOB OT
rHe3aa. Tak, Hanpumep, Aaa 13 OpeHOypPrckoi
obAaCTH, KaK M BCe camku, A0 90 AHeN npax-
TUYECKM HE AETaAd, MOTOM PE3KO aKTUBU3U-
poBanach, u B TedeHvie 10 AHell pazaeTarach,

territory or they could even start migration
without previous long-distance flights away
from the nest. Thus, for example, Ada from
the Orenburg region of Russia like all fe-
males almost did not fly until the age of 90
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Puc. 6. Ipachykm pacripeseAeHmss AMCTAaHLIMI MEKAY TOUYKAMM AOKALIMI MOAOALIX CTEIMHDLIX OPAOB U UX THE3AAMM B TEYEHME 3aBUCUMOTO MOCAET-
HE3A0BOTO MEPHOAA AO PACIAAA BbIBOAKOB.

Fig. 6. Distribution of bird-to-nest distances during the post-fledging dependence period.

TMPY 3TOM 3a ABa AHS1 AO OCTABAEHMSI THE3A0BO-
o ydacrka COBEPIIMAA ABAa AAALHUX BbIAETA Ha
63 u 114 km, yraamBmch Ha 26,8 1 43,5 km
OT rHE3Aa COOTBETCTBEHHO. Takke Beaa cebsi
1 AiHa u3 KaparaHamHckol obaactu (Kasax-
CTaH), kotopasi ¢ 90-AHEBHOrO BO3pacta U A0
koHua 311 nepemeliarach He Aanee 1,5 km
OT THE3AQ, HO 3a A€Hb A0 OTAETa C FHE3AOBOWA
Tepputopumn coepiumaa  20-KMAOMETPOBDLIN
BbIAET, YAQAMBILMCL HA 7,8 KM OT rHe3Aa.
O6umii HAAET (NMPOTSKEHHOCTL MO Cer-
MeHTaM TpeKa MeXXAY AOKaLMsIMU) B TeHeHne
3I1IT y camok BapbupoBai ot 86,7 km y EBbl
A0 230,0 KM y AAbLI, COCTaBMB B CPEAHEM
(n=8) 142,2+53,1 k™M, y caMLIOB BapLUPOBAaA
o1 81,6 kM y Kenykbika Ao 1009,3 km y Lloi-
ry, cocrasuB B cpeaHem (n=10) 440,1+303,6
KM (TabA. 2). HOpMMpPOBAaHHLIE MO YMCAY AO-
Kaumi (kv/ 100 AoKaLmii) MokasateAm BapLUpPO-
BaAM y camok ot 11,8 km y Aycun A0 79,6 km y
Aabl, coctaBuB B cpeaHeM 33,0+25,4 km, u y
camuoB — ot 30,7 km y AmaHa 20 100,8 km y
Llloiry, coctaBuB B cpeaHem 61,6+21,8 km
(taba. 2, puc. 7). Takum obpasom, obumi
HaAér camuoB B TedeHue 311 okaszaacs Ao-

days, then she began actively train her flying
skills for 10 days, and two days before leav-
ing the breeding territory, she made two
long-distance journeys of 63 and 114 km,
finishing her flight 26.8 and 43.5 km away
from the nest, respectively. Ayna from the
Karaganda region of Kazakhstan behaved
the same way. From 90 days of age until
the end of PFDP, she moved no further than
1.5 km away from the nest but made a 20-km
flight and stopped 7.8 km away from the
nest one day before she abandoned her na-
tal territory.

The raw total flight distance (r-TFD) (across
the segments of the track between lo-
cations) during PFDP in females varied
from 86.7 km for Eva to 230.0 km for Ada,
142.2+53.1 km on average (n=8); in males,
it varied from 81.6 km for Kenzhyk to
1,009.3 km for Shoygu, 440.1+303.6 km
on average (n=10) (table 2). The total flight
distance normalized by the number of loca-
tions (n-TFD) (km/100 locations) varied in
females from 11.8 km for Dusya to 79.6 km
for Ada, 33.0+25.4 km on average, (n=8),



920

INepHarbie XUIHUKM 1 nx oxpaHa 2019, 39

M3yueHne nepHaTbIX XMUILHUKOB

IIpoTAKERHOCTE MAPMIPYTOB B T€EHHE 3aBHCHMOTO MOCIETHEINOBOTO MIEPHONA
Length of routes during the post-fledging dependence period
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Puc. 7. AvarpamMmmbl pasmaxa m rpachvk MpOTXKEHHOCTY MAPLIPYTOB CTEMHBIX OPAOB, OOLEAMHEHHDBIX B PA3HDBIE IPYIIbl, B TEYEHUE 3aBUCHMOrO
MOCAErHE3A0BOTO MEPUOAQ.

Fig. 7. Box-and-whiskers plots and graph of the length of routes of Steppe Eagles, united in different groups, during the post-fledging

dependence period.

CTOBEPHO B 2 pasa GOALLIMM, YEM TAKOBOM Y
camok (T=4,0, Z=1,96, p=0,05). NHtepecHO
OTMETUTD, YTO CaMKM U3 OpeHBYPIKbs1 OKasza-
AVICh CYIIECTBEHHO aKTMBHEE CAMOK U3 APYTUX
pervoHos (puc. 7). K coxareHmio, HM OAHOTO
camua B 3TOM OBAACTM MOMEYEHO HE ObLIAO.
Mpu sToM opeHbyprckune opAvubl EBa 1 Aaa
Habpaan 6OALILION KuAomeTpak (64,7 n 79,6
KM/ 100 AoKaLmii COOTBETCTBEHHO) MPU CAaMOM
kopotkom cpoke I (30 u 31 aeHb), ytO
CBUMAETEALCTBYET O OOABLION MHTEHCUMBHOCTU
MOAETOB, NpeBblllalowen B 2—4 pas3a TakoByiO
AVKE Yy CaMbIX aKTUBHLIX OPAOB-CAMLIOB, TMPU
TOM, 4TO 95% AOoKaumii EBbI A€KUT Ha MAO-
waan 6 KM%, a AAA Mepemelarach GOALLIYIO
yactb 3[1I1 Ha naowaam B 10 pas meHbluei,
yem EBa, 1 HabMpara OCHOBHOM KMAOMETPasK
3a CYET ABYX AQALHMX BBLIAETOB B MOCAEAHUE 2
AHSI TTIEPEA YXOAOM B MUTPALIMIO.

PasHuua B KMAOMETpaKe Hanéra mexkay
CAETKaAMM U3 BLIBOAKOB, B KOTOPLIX OHU 6bl/\l/l
€AVHCTBEHHbLIMM  oTnpbickamu  (37,6x25,7
KM, lim 11,8-73,8 km, n=8), " BbLIBOAKOB,
cocTosimx U3 2-x nreHuoB (57,9+25,8 km,
lim 34,7-100,8 km, n=10), He sBAsIETCs
cratmcTmyeckm 3Haummont (T=6,0, Z=1,68,
p=0,09) us-3a toro, yro TyBMH 1 YparaH, Au-

and in males, from 30.7 km for Aman to
100.8 km for Shoygu, 61.6+21.8 km on av-
erage (n=10) (table 2, fig. 7). Thus, the n-TFD
of males during PFDP is 2 times longer than
that of females (T=4.0, Z=1.96, p=0.05).
Interesting that females from the Orenburg
region Eva and Ada covered much longer
n-TFD during PFDP (64.7 and 79.6 km/100
locations, respectively) than other females
in only 30 days after leaving the nests (the
two shortest PFDPs) (fig. 7), which indicates
a high intensity of flights, 2—-4 times higher
than that of the most active male eagles.
With all this, 95% of Eva’s locations lie on
an area of 6 km?, and Ada moved most of
PFDP on area 10 times smaller than Eva’s and
gained most of the TFD via two long flights
made in 2 days before leaving the breeding
territory and beginning migration. Unfortu-
nately, we have no tagged males from the
same region.

No significant difference in n-TFD between
fledglings from different-size broods (table 2)
was found. Eagles that lost their siblings in
the nest (Uragan and Tuvin) were attributed
to the single-nestling group in the whole
article. Comparations within the groups
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WIMBLIMECS] CUOCOB €11é AO BLIAETA, B TEYEHUE
3II1 BeAn cebst BAMIKE K CaMLIAM U3 BLIBOA-
KOB, COCTOSIBIIMX M3 2-X MTEHLOB, XOTs MO
popMarbHOMY MPU3HAKY ObIAM OTHECEHDI K
rpynrne BbLIBOAKOB, COCTOSIMX U3 1 rnreHua.
EcAM 3TuMX ABYX OPAOB HE paccmarpusath B
BLIOOPKE, TO PA3HMLIA B KNAOMETPAXKE HAAE-
Ta MEXKAY CAETKaMM U3 BLIBOAKOB, B KOTOPLIX
OHU ObIAM EAVHCTBEHHLIMM OTIMPLICKAMM, U
BLIBOAKOB, COCTOSIIIMX U3 2-X MTEHLOB, GyAeT
BrioAHe Haa&xkHon (p=0,03). Ho B AaHHOM
CAyYae oA BHOCUT BOA€e BLICOKUM BKAAA B
HaA&KHOCTL PA3HMLbI U3-3a NMepeKoca B CTo-
POHY AOMVMHUPOBAHMSI CAMLIOB B IPYTITNeE Bbl-
BOAKOB C AByMsl MTEHLIAMM M, HAOBOPOT, ca-
MOK — B FpyIine BLIBOAKOB C OAHMM MTEHLIOM.
T.e. Mbl He MOXKEM HAAE)KHO CpaBHMBATL CaM-
LIOB M CAMOK 13 BLIBOAKOB C PAa3HLIM KOANYE-
CTBOM ITEHLIOB MO NPUYMHE MAAOM BLIGOPKU
M BbIPKEHHOTO CMELIEHMsI B COOTHOLIEHUU
MOAOB B Pa3HOPAa3MePHbLIX BLIBOAKAX. Tem He
MeHee, B CPEAHEM Y CaMOK U3 BLIBOAKOB,
coAep)KaWwmMx 2 nreHua, obwmil HaA&T B
tedenme 3II1 cocraBua 44,10+31,86 km
(lim 18,0-79,6 km, n=3), y caMOK, KOTOpble
SIBASIAMCL - @AMIHCTBEHHLIMM  OTIPLICKAMU, —
26,38+21,79 xm (lim 11,8-64,7 km, n=5);
Yy camMLUOB U3 Z-X-l'lTeHLIOBle BbLIBOAKOB Ha-
AET CcOCTaBUA B cpeaHem 63,86+22,87 km
(lim 39,4-100,8 km, n=7), y camLOB, sIB-
ASIBULIMXCS1 €AMHCTBEHHLIMU B BLIBOAKAaX, —
56,37+22,70 km (lim 30,7-73,8, n=3). Paz-
HULA B HaAéTe cAéTkoB B TedeHue 3111 taoke
HUBEAVPYETCS] PETMIOHAALHOM CreLmMdOVKOM, HO
€CAM PACCMOTPETD BCE TPY PETMOHA MO OTACADL-
HOCTU, TO B KOKAOM M3 HUX MPOCMATPUBAETCSI
TEHAEHLIMST K TOMY, YTO CPEAM CAETKOB OAHOTO
noAa GOAbLWMI KMAOMETPaK B Tedenne 3ITT
HAAETLIBAIOT T€ U3 HUX, KTO BLIPOC B BLIBOAKE C
ABYMs1 MTEHLIAM (PUC. 7, HWOKHUI rpadovk).

M3 AByX BLIBOAKOB C CAMLIAMM-CUOAMHIa-
MM, rae oba ObiAM MOMEYEHBI TpeKepamu,
B OAHOM G0ALWNI HAAET B [T noAy4macs
y MAaalero (Maaawmii CuH — 62,1 km/100
Aokaumi u crapumii MuH — 49,8 km/100 ro-
Kauui), a B ADYrom — y CTapluero (MAaAlWmi
Xaaraa — 84,7 km/100 rokaumii U crapumi
Loiiry — 100,8 km/100 Aokaumid).

O6bI4HO 3a 10-20 AHEN AO OTAETA C rHes-
AOBOV TEPPUTOPUN CAETKU YCUAMBAIOT AET-
HYIO aKTMBHOCTb M HapalMBAIOT AMCTAHLIMU
YAAA€HUsT OT FHe3Aa, HO HEKOTOpble CaMKu
(Hanpumep, Aycs n CapbiryAb), He npoae-
MOHCTPUPOBAB YBEAMYEHUs AETHOM AaKTUB-
HOCTM, MOKMHYAM HATAALHYIO OOAACTb U YILAM
B MUTPALMIO CTPEMUTEALHO, He coBepLiasl
AAABHMX OTAETOB OT rHe3aa (puc. 5-6, 8-9),
NPV 3TOM AQALHOCTDL MX YAQAEHMsI OT THE3A B
teyenue 3[I1 6bira orpaHmyeHa 1,5-2 km.

divided by both sexes and the number of
nestlings showed that females with a sibling
tended to have longer n-TDF (44.10+31.86
km, lim 18.0-79.6 km, n=3) than females
that have no siblings (26.38+21.79 km,
11.8-64.7 km, n=5); males that have a sib-
ling showed on average 63.86+22.87 km,
39.4-100.8 km, n=7; and those who dave
not — 56.37+22.70 km, 30.7-73.8, n=3;
Considering each region separately, the n-
TFD among fledglings of the same sex is
tended to be higher in those who grew up
with a sibling (fig. 7, lower graph).

It should be noted that not always the
youngest nestling in the brood has a lesser
flight kilometrage. Thus, in the brood from
the Minusinsk Depression, the youngest
nestling named Sin moved to longer distanc-
es during PFDP (62.1 km/100 locations) than
the elder Min (49.8 km/100 locations). In the
Tuva Depression in the brood of the brothers
Khaddad (the younger) and Shoygu (the el-
der), there was an opposite difference (84.7
and 100.8 km/100 locations respectively).

For 10-20 days before leaving the breed-
ing territory, fledglings usually increase
their flight activity and distances from the
nest, but some females (for example, Dusya
and Sarygul) left the natal area and started
migration rapidly, without making distant
flights away from the nest (fig. 5-6, 8-9).
Herewith, the distance of their flight away
from the nests during PFDP was limited to
1.5-2 km.

BbIBOAOK CTEMHOIO OPAA C AByMsl CUGCAMU-CAMKaMM
(caeBa B3pocaast ntuua). Poro Y. KapsikmHa.

Brood of the Steppe Eagle with two female siblings
(adult bird — at the left). Photo by I. Karyakin.
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Puc. 8. CpeaHune AUCTaHLIMM MEXKAY TOYKaMM AOKaLIMii CaMOK (BBEPXY) M CAMLIOB (B LIEHTPE) MOAOALIX CTEMHLIX OPAOB M MX THE3AAMM Ka’KAbie 5
AHeV mocae meydenust. Toukamm 0603HAYEHDbI AATbI OCTABAE€HMSI OPAAMM THE3AOBLIX y4acTKOB. [IpumMedanme: * — He MOAHDLIV 3aBUCUMBIV TEPUOA
M3-3a BLIXOAQ M3 CTPOSI TpEKepa. BHu3y obwmii rpachyk, co CpEAHMMM MOKA3ATEASIMM 1O BCEM MTULIAM. 3aAMBKO# OBO3HAYEH MEPUOA PASAETA

CaMOK, WTPUXOBKOM — CAMLIOB.

Fig. 8. Bird-to-nest distances during PFDP (including the end of the nestling period after tagging) for females (upper) and males (at the
center) averaged for 5-days intervals. Dots indicate the dates when eagles left their nesting territories. Note: * — tracker failured before
the end of PFDP. At the bottom is a general graph with average distances for all males and females. Filled background indicates fledgling

disperse periods for females and hatched background — for males.
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Puc. 9. MakcuMaAbHbIEe AUCTAHLIMM MEKAY TOYKaMM AOKAaLMii CaMOK (BBEPXY) M CAMLIOB (B LIEHTPE) MOAOAbLIX CTEMHLIX OPAOB M MX THE3AAMU
KaKAbIE 5 AHEV Tocae MmedeHusl. Todkamy 0603HAYEHDI AATbI OCTABAEHMST OPAAMM FHE3AOBbIX Y4acTKoB. lpumedanme: * — He MOAHDIV 3aBUCUMbIV
MOCAErHE3A0BOJ MEPUOA M3-3a BLIXOAA M3 CTPOsI TpEKePA. BHM3Y 061mit rpachvk, CO CPEAHMMM MOKA3ATEASIMU MAKCUMAABHBIX AUCTAHLIMIA 110
BCeM MTULIAM. 3aAMBKOI OBO3HAYEH MEPUOA PA3AETA CAMOK, LUTPUXOBKOV — CAMLIOB.

Fig. 9. Bird-to-nest maximum distances on every 5 days of PFDP (including the end of the nestling period after tagging) for females (upper)
and males (at the center). Dots indicate the dates when the eagles left their nesting territories. Note: * — tracker failured before the end

of PFDP. At the bottom is a general graph with average data of maximum distances for all males and females. Filled background indicates
fledgling disperse periods for females and hatched background — for males.
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Taba. 3. AvCTaHLMM MEKAY TOHYKAMM AOKALIMI MOAOABIX CTEMHLIX OPAOB M MX THE3AAMM KAKALIE 5 AHEN MOCAe MeYEHMsI AO PACTAAA BLIBOAKOB.
MMpuHsTbie cokpawenus: N — rHe3ao, S — noa, f— camka, m — camewl. Hymepavmsi rHE3A M MMEHA MTUL COOTBETCTBYIOT TAKOBLIM B TabauLe 1.

Table 3. Bird-to-nest distances on every 5 days of PFDP (including days in the nest after tagging). Legend: N — nest, S — sex, f— female, m —
male. The numbering of nests and eagles’ names corresponding with table 1.

AMCTAHUMM OT MTULBLI AO THE3AA (KM) KaJKAbIe 5 AHel nocae mevyeHms (n, M+=SD, min-max)
Bird-to-nest distances (km) on every 5 days after tagging (n, M+SD, min-max)

Uma
N Name S 15 6-10 11-15 16-20 21-25 26-30 31-35 36-40
1 Houka f 59, 31, 60, 17, 11, TpeKep BLILEA U3 CTPOsI
Nochka 0.04+0.14, 0.05+0.17, 0.19+0.21, 0.24+0.10, 0.19+0.23, transmitter broke down
0-0.8 0-0.95 0-1.1 0.1-0.53 0-0.57
2 Ayca f 57, 60, 64, 606, 58, 54, 61, 49,
Dusya 0.09+0.08, 0.14:+0.10, 0.22+0.16, 0.42+0.25, 0.73:0.12, 0.86+0.20, 0.41+0.21, 0.17+0.14,
0.01-0.63 0.02-0.4 0.01-0.84 0.03-1.25 0.57-1.52 0.5-1.57 0.06-0.94 0.02-0.58
3 Cremawma m 17, 20, 18, 19, 20, 20, 20, 20,
Stepasha 0.06+0.17, 0.04+0.12, 0.04+0.05, 0.19+0.16, 0.21+0.19, 0.26+0.31, 0.48+0.49, 0.62+0.25,
0-0.66 0-0.55 0-0.12 0-0.61 0-0.86 0-1.36 0.05-1.91 0.04-1.07
4 >KaHHa f 54, 63, 68, 60, 69, 62, 64, 65,
Jeanne 0.17+0.07, 0.40+0.19, 0.35+0.17, 0.29+0.14, 0.46+0.19, 0.77+0.55, 0.86+0.64, 0.97+0.86,
0.01-0.37 0.13-0.75 0.01-0.81 0.02-0.67 0.06-0.91 0.14-3.54 0.15-2.66 0.19-4.32
5  VYparaH m 23, 71, 79, 70, 76, 74, 70, 71,
Uragan 0.03+0.03, 0.03+0.03, 0.04+0.03, 0.08+0.10, 0.33:+0.41, 0.28+0.35, 0.53+0.86, 0.29+0.63,
0-0.11 0-0.17 0-0.17 0-0.5 0.01-1.26 0-1.39 0-4.6 0-3.36
6 TyBuH m 33, 79, 78, 74, 717, 73, 69, 69,
Tuvin 0.50+0.33, 1.59+0.40, 2.05+0.11, 2.28+0.10, 2.29+0.07, 2.31+0.18, 2.60+0.64, 3.72+1.79,
0.01-0.99 0.79-2.21 1.82-2.31 2.06-2.64 2.12-2.53 2.02-3.2 1.72-4.95 2.14-11.17
7  Woriry m 22, 74, 74, 63, 72, 71, 67, 606,
Shoygu 0.06+0.03, 0.14+0.42, 0.08+0.09, 0.05+0.05, 0.08+0.07, 0.27+0.67, 0.27+0.43, 0.24+0.41,
0-0.12 0.01-3.28 0.00-0.49 0-0.22 0-0.34 0.01-4.92 0.01-1.91 0-2.27
7  Xaaraa m 38, 72, 70, 67, 64, 71, 64, 62,
Khaddad 0.06+0.03, 0.12+0.21, 0.09+0.17, 0.06+0.05, 0.10£0.11, 0.10+0.11, 0.18+0.26, 0.21+0.25,
0.01-0.16 0.01-1.24 0-1.05 0-0 0-0.38 0.01-0.58 0.01-1.72 0-1.64
8 Tac f 70, 74, 72, 70, 62, 68, 64, 67,
Tes 0.29+0.75, 0.08+0.16, 0.06+0.12, 0.06+0.08, 0.09+0.21, 0.08+0.13, 0.06+0.09, 0.10+0.10,
0-4.43 0-1.21 0.01-1 0-0.49 0-1.66 0-0.65 0-0.62 0-0.41
9  Xakac m 10, 11, 7, 10, 10, 606, 63, 61,
Khakas 0.02+0.02, 0.03+0.02, 0.10+£0.07, 0.14+0.09, 0.27+0.08, 0.22+0.11, 0.25+0.13, 0.25+0.23,
0-0.06 0.01-0.07 0.04-0.24 0.02-0.31 0.16-0.44 0-0.64 0.02-0.76 0.01-1.49
10 WUra f 74, 75, 74, 70, 70, 68, 63, 68,
Ita 0.03+0.03, 0.04+0.05, 0.04+0.05, 0.07+0.27, 0.05+£0.05, 0.08+0.28, 0.11+£0.11, 0.17+0.41,
0-0.15 0-0.25 0-0.3 0-2.27 0-0.31 0-2.35 0-0.42 0.01-3.4
11 Mwun m 14, 10, 10, 9, 10, 10, 76, 72,
Min 0.13+0.05, 0.07+0.05, 0.27+0.22, 0.42+0.42, 0.27+0.26, 0.28+0.29, 0.51+0.31, 0.51+0.50,
0.05-0.25 0.02-0.16 0.04-0.63 0.06-1.2 0.07-0.74 0.01-1.01 0.03-2.25 0.02-2.29
11 Cun m 14, 8, 9, 10, 10, 10, 70, 69,
Sin 0.14+0.05, 0.12+0.06, 0.23+0.19, 0.42+0.23, 0.32+0.61, 0.50+0.40, 1.06+1.16, 0.81+0.72,
0.03-0.22 0.05-0.19 0.03-0.56 0.09-0.73 0.06-2.04 0.1-1.3 0.04-4.39 0.06-2.81
12 Eea f 18, 20, 20, 19, 20, 20, 17,
Eva 0.04+0.05, 0.06+0.07, 0.20+0.21, 1.65+2.07, 1.39+£1.53, 0.85+1.41, 1.58+2.13,
0.01-0.15 0.01-0.18 0-0.52 0-5.05 0.01-4.93 0-4.54 0-7.25
13 Anra f 35, 20, 20, 20, 37, 76, 73, 5,
Ada 0.01+0.01, 0.02+0.04, 0.02+0.02, 0.10+0.12, 0.10£0.13, 0.26+0.16, 2.99+8.41, 2.76+5.99,
0-0.06 0-0.17 0-0.05 0.01-0.32 0.01-0.49 0-0.63 0.01-43.52 0.02-13.47
14 AmaH m 73, 81, 78, 78, 78, 76, 74, 74,
Aman 0.10+0.08, 0.35+0.11, 0.14+0.09, 0.22+0.20, 0.17+0.13, 0.24+0.19, 0.21+0.23, 0.38+0.57,
0-0.28 0.09-0.54 0--0.31 0-0.72 0-0.59 0-0.71 0-1.59 0-2.95
15 AiHa f 66, 79, 74, 75, 72, 69, 69, 68,
Ayna 0.05+0.08, 0.05+0.12, 0.03+0.04, 0.06+0.09, 0.12+0.13, 0.71+0.24, 0.71+0.27, 0.37+0.33,
0-0.36 0-0.91 0-0.25 0-0.41 0-0.45 0.01-0.95 0.01-1.29 0-1.26
16 Capbiryab  f 75, 79, 74, 78, 75, 75, 73, 73,
Sarygul 0.03+0.07, 0.03+0.04, 0.07+0.06, 0.23+0.17, 0.34:0.19, 0.28+0.21, 0.35+0.19, 0.45+0.25,
0-0.54 0-0.28 0-0.31 0-0.78 0.11-1.08 0.01-0.99 0.01-0.87 0.01-1.26
17 Kewxpik m 11, 10, 8, 11, 9, 10, 10, 10,
Kenzhyk 0.06+0.13, 0.04:+0.04, 0.05+0.05, 0.06+0.09, 0.09:+0.10, 0.11+0.11, 0.19+0.39, 0.09+0.13,
0-0.42 0.01-0.14 0-0.11 0-0.27 0.01-0.29 0.01-0.26 0-1.24 0.01-0.36
BCEIO / TOTAL 763, 9317, 963, 892, 900, 973, 1067, 969,

0.10+£0.27, 0.25:0.47, 0.27+0.55, 0.37+0.71, 0.43+0.68, 0.49+0.68, 0.76x2.41 0.64+1.18,
0-4.43 0-3.28 0-2.31 0-5.05 0-4.93 0-4.92 0-43.52 0-13.47
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41-45 46-50 51-55 56-60 61-65 66-70 71-75 76-80 81-85
58, 58, 41, MOKMHYAQ FTHE3A0BOM Yy4acTOK
0.26+0.21, 0.19+0.20, 0.34+0.406, dispersed from the breeding territory (DBT)
0.02-0.98 0.01-1.29 0.02-2.68
20, 20, 19, 19, 20, 20, 20, 20, DBT
0.62+0.48, 0.68+0.34, 2.02+3.37, 0.75+0.46, 0.41+0.36, 1.06+2.34, 1.52+3.11, 2.04+1.94,
0-2.14 0.12-1.58 0-9.6 0-2.05 0-1.43 0.13-10.89 0.24-13.81 0.22-6.0
5, MOKMHYAA THE3A0BOM Y4aCTOK
2.28+4.10, dispersed from the breeding territory (DBT)
0.34-9.61
69, 67, 64, 65, 6, MOKMHYA THE3AOBOM Yy4acTOK
1.95+2.42, 4.88+2.22, 3.62+2.54, 5.32+3.37, 8.87+3.60, dispersed from the breeding territory (DBT)
0.01-8.82 0.03-11.03 0.01-7.51 0.01-15.05 6.22-16.05
68, 606, 63, 62, 40, MOKMHYA THE3A0BOM Yy4acToOK
3.73+2.09, 4.26+2.02, 4.29+2.70, 4.39+3.54, 4.86+3.87, dispersed from the breeding territory (DBT)
1.17-10.36 2.17-9.83 1.98-14.46 2.21-22.06 2.16-17.21
67, 63, 62, 50, 55, 43, 57, 56, 38,
1.66+4.19, 0.96+2.02, 2.13+£3.39, 1.01£1.56, 1.35+1.15, 1.32+1.49, 1.73+£2.21, 1.15+1.16, 1.77+1.56,
0.01-24.57 0-10.94 0.01-20.08 0-8.73 0.07-4.32 0.01-5.3 0.04-13.6 0.02-4.8 0.04-6.9
62, 65, 61, 57, 58, 48, 40, 53, 38,
0.84+1.47, 0.59+0.95, 1.08+1.52, 0.70+0.94, 0.98+1.52, 1.79+2.66, 1.29+1.86, 2.37+2.70, 2.71+3.37,
0.01-9.37 0-6.55 0-6.96 0.01-3.91 0.01-9 0.01-13.87 0.03-8.41 0-9.12 0.01-13.5
66, 61, 33, 59, 47, MOKMHYAQ FTHE3A0BOM y4acTOK
0.16+0.27, 0.14+0.33, 0.38+0.59, 0.22+0.50, 0.64+1.06, dispersed from the breeding territory (DBT)
0-1.16 0-2.54 0.02-2.19 0-3.28 0.03-4.58
57, 61, 54, 53, 41, MOKMHYA FHE3A0BOWM y4acToK
0.35+0.27, 0.46+0.48, 0.37+0.53, 1.34+1.60, 1.41+1.09, dispersed from the breeding territory (DBT)
0.02-1.29 0.02-2.83 0.03-2.82 0.04-6.68 0.05-3.75
606, 51, 33, 35, 48, 45, MOKMHYAQ THE3A0BOM y4acTOK
0.20+0.18, 0.29+0.27, 0.39+0.37, 0.65+0.65, 0.47+0.56, 0.78+0.89, dispersed from the breeding territory (DBT)
0.04-0.92 0.03-1.95 0.02-1.84 0.13-2.2 0.02-2.39 0.02-3.38
69, 69, 63, 55, 59, 56, 7, DBT
0.79+0.58, 1.14+1.37, 1.07+1.13, 0.81+1.21, 0.77+0.75, 0.52+0.62, 1.84+1.06,
0.04-2.32 0.04-10.21 0.07-5.77 0.03-6.01 0.02-2.35 0.02-2.47 0.16-3.13
70, 65, 58, 59, 57, 59, 62, 5, DBT
0.97+0.75, 1.39+0.77, 1.46+1.06, 1.01+0.88, 1.13+0.91, 0.82+0.85, 1.00+1.67, 1.39+0.51,
0.07-3.12 0.04-2.9 0.05-4.31 0.06-3.59 0.04-3.21 0.04-4.33 0.03-10.73 0.59-2.03
MOKMHYAA THE3A0BOM Y4aCTOK
dispersed from the breeding territory (DBT)
MOKUHYAA THE3AOBOW Y4aCTOK
dispersed from the breeding territory (DBT)
70, 51, MOKMHYA THE3A0BOM Yy4acToK
0.87+0.75, 1.63+1.19, dispersed from the breeding territory (DBT)
0-4.12 0.01--5.94
67, 64, 17, MOKMHYAA FHE3A0BOWM y4acToK
0.35+0.29, 0.51+0.32, 1.46+2.02, dispersed from the breeding territory (DBT)
0.01-1.02 0-1.48 0.02-7.76
69, 48, MOKMHYAA FTHE3A0BOM YHacTOK
0.54+0.28, 0.94+2.63, dispersed from the breeding territory (DBT)
0.04-1.91 0.13-18.16
72, 47, MOKUHYA FTHE3A0BOWM y4acTOK
0.34+0.34, 1.86+2.12, dispersed from the breeding territory (DBT)
0.01-1.37 0.03-7.82
955, 856, 568, 514, 431, 271, 186, 134, 76,
0.95+1.78, 1.40+2.02, 1.72+2.36, 1.82+2.64 1.41+2.15, 1.02+1.58, 1.38+2.06, 1.78+2.07, 2.24+2.65,
0-24.57 0-18.16 0-20.08 0-22.06 0-17.21 0.01-13.87 0.03-13.81 0-9.12 0.01-13.5
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Puc. 10. Avarpammbl pasmaxa CpEeAHNX AUCTAHLIMI MEXKAY TOHYKAMM AOKALIMI MOAOABIX CTETHDLIX OPAOB PA3HOTO MOAA M MX FHE3AAMM MTOCAE

MEYEHM AO pPacrada BLIBOAKOB.

Fig. 10. Box-and-whiskers plots of the bird-to-nest average distances of the Steppe Eagles of different sex on 5-day intervals from the
tagging to end of the PFDP.

Ta6A. 4. CpeaHvie ACTAHLIMM MEKAY TOUKAMM AOKALIMI CAMOK M CaAMLIOB MOAOABIX CTETHbBIX OPAOB M MX THE3AAMM KaXKAbIE 5 AHEN Mocre meye-
HMS1 AO Pacraaa BbIBOAKOB. [IpuHsTbIE COKpateHus: f — camka, m — cameLl. JKMPHLIM WPUCHTOM BbIAEAEHDI MOKa3aTeAn Kputepust BuakokcoHa ¢
BLICOKOWM CTENEHbI0 HAAEKHOCTH.

Table 4. Bird-to-nest average distances on every 5-day intervals from the tagging to end of the PFDP for females and males. Legend:
f— female, m — male. Wilcoxon signed-rank test values with a high rate of significance are highlighted in bold.

AHM nocae CpeaHMe AMCTAHUMM OT MTHLULI AO THE3AA (KMm) KpuTepwii BUAKOKcoHa

MeYeHus Moa Bird-to-nest average distances (km) Wilcoxon signed-rank test

Days after tagging Sex n M=SD lim fvs. m

1-5 f 508 0.09+0.30 0-4.43 T=10,551.5, Z=4.07 p=0.00005
m 255 0.13+0.20 0-0.99

6-10 f 501 0.10+0.17 0-1.21 T=24,534.0, Z=7.73 p=0.00000
m 436 0.41+0.63 0-3.28

11-15 f 532 0.13+0.17 0-1.10 T=27,411.0, Z=5.29 p=0.00000
m 431 0.45+0.76 0-2.31

16-20 f 481 0.24+0.54 0-5.05 T=33,294.05, Z=0.85 p=0.4
m 411 0.51+0.84 0-2.64

21-25 f 474 0.32+0.47 0-4.93 T=27,413.0, Z=3.58 p=0.00034
m 426 0.56+0.85 0-2.53

26-30 f 492 0.43+0.49 0-4.54 T=51,127.0, Z=1.20 p=0.23
m 481 0.54+0.82 0-4.92

31-35 f 484 0.85+3.42 0-43.52 T=42,631.5, Z=4.25 p=0.00002
m 583 0.69+0.96 0-4.95

36-40 f 395 0.41+0.84 0-13.47 T=27,351.5, Z=4.20 p=0.00003
m 574 0.79+1.35 0-11.17

41-45 f 331 0.34+0.58 0-9.61 T=1,412.0, Z=14.82 p=0.00
m 624 1.27+2.09 0-24.57

46-50 f 282 0.40+1.14 0-18.16 T=3,718.0, Z=11.60 p=0.00
m 574 1.90+2.17 0-11.03

51-55 f 124 0.52+0.93 0.02-7.76 T=1,650.5, Z=5.46 p=0.00000
m 444 2.05+2.53 0-20.08

56-60 f 94 0.38+0.59 0-3.28 T=1,941.0, Z=0.60 p=0.55
m 420 2.14+2.81 0-22.06

61-65 f 95 0.55+0.85 0.02-4.58 T=1,605.5, Z=2.50 p=0.012
m 336 1.65+2.34 0-17.21

66-70 f 45 0.78+0.89 0.02-3.38 T=314.0, Z=2.30 p=0.022
m 226 1.07+1.69 0.01-13.87

71-75 f 10 >20 T=0, Z=2.80 p=0.005
m 186 1.38+2.06 0.03-13.81

76-80 f 10 >20 T=0, Z=2.80 p=0.005
m 134 1.78+2.07 0.00-9.12

81-85 f 10 >20 T=0, Z=2.80 p=0.005

m 76 2.24+2.65 0.01-13.50
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AHaam3 5-aHeBHbIX npomeskyTkos 3II1
(Taba. 3, puc. 10) nokasaa, yto B nepsbie 30
AHEl CTerHble OPAbI OTAETAAM OT FHE3Ad He
Aaree 5 KM, B OCHOBHOM MepeMellasich Ha
AvctaHumm 100-470 m ot rHesaa. Hapawm-
BaHME OpPAaMM AVICTAHLIMIA YAAA€HMS1 OT THE3A
MPOUCXOAUAO B nepuroa mexxay 30 u 50 aHs1-
MM MOCAE MEYEHMsI.

AUCTaHLIMM MEXKAY AOKALMSIMA U THE3-
AOM Yy CaMLIOB B CPEAHEM OLIAM AOCTOBEPHO
BbIlIE, YEM Y CAMOK, BO BCE 5-AHEBHbLIE MPO-
MEXKYTKM TOCAE OCTABAEHMsI MMM THE3A, 3a
nckatodeHmem 16-20 n 26-30 aHeit, koraa
CaMKM, PAHO MOKMAABLIME YYACTKM, aKTUBHO
HapalmMBaAu AAALHOCTL MOAETOB. [pu 3TOM
MaKCMMAaAbHbIE AUCTAHLMM pa3réra y camok
yacro 6biAM BOAbIIE, YEM Yy CaMLIOB, B TOM
YMCAE M B 5-AHEBHbLIE MPOMEXKYTKM B MEPBLIE
30 anei 3IM1 (puc. 10, Taba. 4). A HaumHas
C 45-10 AHSI CpeAHee PACCTOSIHME MEXKAY AO-
KaLMSIMM M THE3AOM Y CaMUOB OLIAO Cylue-
CTBEHHO BGOAbLILIE, YEM Y CAMOK.

PasHyLa B CpPEAHMX AUCTAHLUMSIX MEXKAY
AOKaUMsIMM MTULL U UX THE3AAMU B TeyeHue
3l okasarach 3HAYMMOM KaK AASl CAMOK,
TaK M AASI CAMLIOB M3 PA3HOPA3MEPHbLIX Bbl-
BOAKOB. CaMKM U3 BLIBOAKOB, COA€P KAIUMX 2
nTeHua (BO BCEX AHAAM3MPYEMDIX BLIBOAKAX
OHM BbIAM CTapLMMK), BLICTPEE HAPALMBAAU
AAALHOCTL MEPEMEILEHMI OT THE3A BO BPeEMs
3 u, Kak caeacTBue, BbICTpee MOKMAA-
AV YHACTKM, HEXXEAM CAMKM, KOTOpbLIE ObIAM
€AMHCTBEHHbLIMM MTEHLIAMW B BLIBOAKAX, MPU-
YEM HE3aBMCMMO OT MX KOHAMUMM. Camubl
K€ U3 2-X MTEHLOBLIX BLIBOAKOB, HAOOOPOT,
MEAAEHHEE PA3AETLIBAAMCL UM YAAASIAUCL Ha
MeHblIME AUCTAHLMM, YEM OAMHOYKM, U B
pe3yAbTaTe AOALLIE OCTABAAMCL HA y4acTKax
(puc. 11, TabAa. 5).

MCP 95% A0 OTA€Ta CAETKOB C FHE3AOBLIX
Y4acTKOB BapbupoBaa (6e3 ydéra Houkm) ot
0,5 A0 28,4 km?, cOCTaBMB B CpeaHem (n=18)
6,94+8,95 KM%, NMPUYEM MEHDILE Y CAMOK —
0,5-6,0, B cpeaHem (n=8) 1,64+1,88 kwm? n
6oablue y camuoB — 2,9-28,4 km?, B Cpea-
Hem (n=10) 11,18+10,2 km? (T=1,0, Z=2,55,
p=0,01) (1aba. 2, puc. 12-16). AHarornd-
HYIO pPasHuLY MMEAM [OKA3aTeAM 3O0HbLI C
MAaKCVMMAALHOM TMAOTHOCTLIO PacrpeAeAeHMs!
Aokaumii (cM. Taba. 2): camim (n=8) Ao oTAéTa
C Y4aCTKOB AEMOHCTPUPOBAAU MEPEMELLEHNsI
Ha MeHbluen naowaam (Kernel 95% — 0,16—
0,74 xm?, B cpeaHem 0,35+0,2 km?, Kernel
75% — 0,07-0,27 kw?, B cpeaHem 0,12+0,07
km?, Kernel 50% — 0,04-0,09 km?, B cpeAHEM
0,05+0,02 k™M?) M C MEHLWUM Pasbpocom
rnokasareAei, Hexkxean camubl (n=10, Kernel
95% — 0,46-4,08 km?, B cpeaHem 1,99+1,11
km?, Kernel 75% —0,14-1,23 km?, B CpeAHEM

The analysis of the 5-day PFDP intervals
(table 3, fig. 10) showed that in the first 30
days the Steppe Eagles flew no further than
5 km away from the nest, mainly moving
at a distance of 100-470 m away from the
nest. The eagles increased their flight dis-
tance away from the nests between 30 and
50 days after tagging.

The distance between nests and eagle’s
location was significantly higher in males
in the most of 5-day intervals (table 4) ex-
cluding 16-20 days and 26-30 days when
females that left territories early began to
increase flight activity. The maximum dis-
tances were often higher in females, even in
the first 30 days of PFDF (fig. 10, table 4). From
the 45" day, the average distances between
nests and locations were higher in males.

The difference in the average distances
between the locations of birds and their
nests during PFDP was significant for both
females and males from the different-sized
broods. Females from the broods with 2
nestlings (in all analyzed broods they were
elder ones) faster increased the range of
movements from nests during PFDP, and,
as a result, left the territories earlier than
females that were the only nestlings in the
broods, regardless of their condition. Males
from the broods with two nestlings, on the
contrary, flew later and to shorter distances
than males who were the only nestling in
the broods, and as a result, stayed longer in
the territories (fig. 11, table 5).

BbIBOAOK CTEMHBIX OPAOB: XKaHHa (BHU3Y) u eé 6par
(BBEPXY). Pecrtybanka Aatai, Poccus, 27.07.2019.
®oto M. KapsikuHa.

Brood of the Steppe Eagle: Jeanne (bottom) and her
brother (upper). Republic of Altai, Russia, 27/07/2019.
Photo by I. Karyakin.
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Ta6A. 5. CpeaHvie AMCTaHLIMY MEKAY TOYKAMM AOKALIMI MOAOABIX CTEIMHBIX OPAOB M MX FHE3AAMM KOKAbIE 5 AHEN MOCAE MEYEHMST AO PACTaA
BBLIBOAKOB AASI CAMOK M CAMLIOB M3 PA3HOPA3MEPHbIX BLIBOAKOB. [puHsTbIe coKpaiueHys: BS — uncro nreHUOB B BbiBOAKe, f— camka, m — camell.
JKnpHDBIM WPUGOTOM BLIAEAEHDI [TOKA3aTeAn KpUTEPUsl BUAKOKCOHA C BLICOKOM CTEMEHDLIO HAAEXKHOCTM.

Table 5. Bird-to-nest average distances on every 5-day intervals from the tagging to end of the PFDP for females and males from broods
with 1 and 2 nestlings. Legend: BS — brood size, f— female, m — male. Wilcoxon signed-rank test values with a high rate of significance are

highlighted in bold.

CpeAHMe AMCTAHUMM OT NTULLI AO FHe3AA (Km)

Kputepwit Burkokcona

AHM nocre meueHus Moa Bird-to-nest average distances (km) Wilcoxon signed-rank test
Days after tagging Sex BS n M=SD Ilim fvs. m
1-5 f 1 344 0.10+0.36 0-4.43 T=4,815.5, Z=2.66 p=0.008
2 164 0.07+0.09 0-0.54
m 1 129 0.19+0.25 0-0.99 T=2,561.0, Z=3.28 p=0.001
2 126 0.07+0.08 0-0.66
6-10 f 1 339 0.07+0.12 0-1.21 T=2,619.0, Z=5.37 p=0.00000
2 162 0.18+0.22 0-0.75
m 1 231 0.68+0.72 0-2.21 T=2,987.0, Z=8.68 p=0.00000
2 205 0.11+0.29 0-3.28
11-15 f 1 370 0.11+0.16 0-1.10 T=1,342.5, Z=7.67 p=0.00000
2 162 0.18+0.19 0-0.81
m 1 235 0.74+0.93 0-2.31 T=3,178.5, Z=6.81 p=0.00000
2 196 0.10+0.14 0-1.05
16-20 f 1 317 0.24+0.65 0-5.05 T=670.0, Z=9.88 p=0.00000
2 164 0.24+0.17 0-0.78
m 1 222 0.86+1.02 0-2.64 T=2,249.5, Z=7.21 p=0.00000
2 189 0.11+0.17 0-1.20
21-25 f 1 293 0.30+0.57 0-4.93 T=3,869.5, Z=5.71 p=0.00000
2 182 0.34+0.22 0.01-1.08
m 1 231 0.93+1.00 0-2.53 T=2,204.0, Z=9.10 p=0.00000
2 195 0.13+0.19 0-2.04
26-30 f 1 279 0.44+0.56 0-4.54 T=10,235.5, Z=1.18 p=0.24
2 212 0.41+0.40 0-3.54
m 1 223 0.93+1.00 0-3.20 T=7,315.5, Z=4.09 p=0.00004
2 258 0.21+0.39 0-4.92
31-35 f 1 274 0.41+0.67 0-7.25 T=5,264.5, Z=5.92 p=0.00000
2 210 1.42+5.08 0.01-43.52
m 1 213 1.09+1.23 0-4.95 T=7,107.0, Z=4.59 p=0.00000
2 370 0.46+0.65 0-4.39
36-40 f 1 252 0.21+0.30 0-3.40 T=319.0, Z=9.69 p=0.00000
2 143 0.77+1.26 0.01-13.47
m 1 214 1.43+1.95 0-11.17 T=7,315.5, Z=4.09 p=0.00004
2 360 0.42+0.52 0-2.81
41-45 f 1 257 0.24+0.25 0-1.16 T=83.0, Z=7.03 p=0.00000
2 74 0.66+1.09 0.04-9.61
m 1 207 2.17+2.22 0-10.36 T=4,406.5, Z=6.96 p=0.00000
2 417 0.82+1.86 0-24.57
46-50 f 1 234 0.29+0.32 0-2.54 T=0, Z=6.03 p=0.00000
2 48 0.94+2.63 0.13-18.16
m 1 184 3.76+2.33 0.01-11.03 T=751.5, Z=10.68 p=0.00000
2 390 1.02+1.41 0-10.94
51-55 f 1 124 0.52+0.93 0.02-7.76 T=0, Z=2.80 p=0.005
2 10 >20
m 1 127 3.95+2.63 0.01-14.46 T=353.0, Z=8.68 p=0.00000
2 317 1.29+2.04 0-20.08
56-60 f 1 94 0.38+0.59 0-3.28 T=0, Z=2.80 p=0.005
2 10 >20
m 1 127 4.87+3.47 0.01-22.06 T=40.0, Z=9.68 p=0.00000
2 293 0.95+1.23 0-8.73
61-65 f 1 95 0.55+0.85 0.02-4.58 T=0, Z=2.80 p=0.005
2 10 >20
m 1 46 5.38+4.04 2.16-17.21 T=0, Z=5.91 p=0.00000
2 290 1.06+1.11 0-9.00
66-70 f 1 45 0.78+0.89 0.02-3.38 T=0, Z=2.80 p=0.005
2 10 >20
m 1 10 >20 T=0, Z=2.80 p=0.005
2 226 1.07+1.69 0.01-13.87
71-75 m 1 10 >20 T=0, Z=2.80 p=0.005
2 186 1.38+2.06 0.03-13.81
76-80 m 1 10 >20 T=0, Z=2.80 p=0.005
2 134 1.78+2.07 0-9.12
81-85 m 1 10 >20 T=0, Z=2.80 p=0.005
2 76 2.24+2.65 0.01-13.50




Raptor Research

Raptors Conservation 2019, 39 99

5
mf1
of2
e Em1
Om2

w

N

-

Bird-to-nest average distances (km)

CpeaHHe QUCTAHIHH OT NTHILI 0 THE3a (KM)

o
|

1-5 6-10

Puc. 11. CpeaHue anc-
TaHLIMU MEXKAY TOYKaMU
AOKaLMii MOAOAbIX CTer-
HBIX OPAOB U UX THE3-
AaMU KaKAbie 5 AHel
nocae meyenust: f1 mmi
— CaMKM M camUbl COOT-
BETCTBEHHO, KOTopble
ObIAM @AMHCTBEHHDIMM
nTEeHLUamMy B BbIBOAKAX,
f2 u m2 — camku u
camLbl COOTBETCTBEHHO
U3 BLIBOAKOB, COCTOSILIMX
U3 2-X NTEHLOB.

Fig. 11. Bird-to-nest
average distances on
every 5-day intervals
from the tagging to end
of the PFDP. Legend:

f1 and m1 — females
and males, which were
the only nestling in the
broods, f2 and m2 —
females and males that
grew in a brood with a
sibling.

11-15 16-20 21-25 26-30 31-35 36-40

41-45 46-50 51-55 56-60 61-65 66-70 71-75 76-80 81-85

Jlan nocie mevenus / Days after tagging

0,68+0,33 km?, Kernel 50% - 0,07-0,66
KMm?, B cpeaHem 0,34+0,18 km?) (T=0, Z=2,5,
p=0,01 aast Bcex 3HayeHun Kernel).

MCP 100% nokasan 6GoAblon pasbpoc
AQHHBIX MO MPUYMHE BKAIOYEHUST B HETO rMe-
pemMelleHnii NTUL B MOCAEAHME HECKOALKO
AHEV nepeA OTAETOM C THE3AOBOTO Y4aCTKa, B
CBSI3M C YEM OH HE SIBASIETCS TTOKA3ATEALHLIM,
M Mbl HE PACCMATPUBAEM €70 MPY CPABHEHUU
MPOCTPAHCTBEHHBIX XAPAKTEPUCTMK OPAOB
M3 pPasHLIX TPYII Y PErMOHOB.

30Ha C MAKCMMAALHOV MAOTHOCTLIO pacripe-
AeaeHust 95% aokaumii (Kernel 95%) Avwb y
3-x ntmu (camka Tac u 2 camua-cubca Lloin-
ry un Xaaaaa) nokaspiBaeT, YTO OHM AO CaMO-
ro OTAETA A€PXKAAUCH MPEVMYILIECTBEHHO HA
THE3A€, COBEpILAsi BLIAETLI HA OXOTY BOKPYT
rHe3Aa MpPaKTMYeCky PABHOMEPHO B PasHbIe
CTOpOHbI. OCTaAbLHbIE OPALI MIOMMMO THE3AQ
VICMOAL3OBaAM OAMH MAM HECKOALKO AOKaAW-
TETOB, Ha KOTOPLIX PETYASIPHO MPUCYTCTBOBA-
AU, YTO Mbl BUAVIM MO HECKOALKMM KAACTEPAM
Kernel (puc. 12-14). Y GOAbWMHCTBA OPAOB
BHE 3aBMCMMOCTM OT MOAA U TPYIMMMPOBKM B
TeyeHue 31T umeAnch oT 2 A0 7 AOKaAUTETOB
B rnpeaerax MCP 95%, yAaA€HHLIX OT rHesaa
Ha paccrosiHie ot 160 M A0 6 KM, B CPEAHEM
(n=47) Ha 0,8+0,92 kM. OTAMUMACS cpean
BCEX OPAOB YparaH, KOTopbiii 6oree Tpetn
BpemeHu 3IIT nepemelwarcsi MeXAy rHes-
AOM U AOKAAUTETOM, YAAAEHHLIM OT THe3Aa
Ha 6 KM. Kakoil-Anbo pasHuLbI B YUCAE AO-
KQAUTETOB MEXKAY OPAAMM PA3HOTO MOAA U U3
Pa3HLIX IPYMMMPOBOK He oTMeveHo. Ckopee
BCEro, PasHuLly B AOKaAMTETaX OrpeAeAsieT
CTPYKTypa THE3AOBLIX YYaCTKOB M HaAM4Me
YAOGHDBIX MPUCAA OAM3 MECT OXOTBI.

OTAET CAETKOB C FHe3A0BbLIX YHaCTKOB MPO-
M3OIWEA B NMepUoA C 24 aerycra no 15 okrs-
6ps1, T.€. B O4YEHD WMPOKMX MpPeAeAax (TabA.
2). Hanboaee paHo M B O4YEHb CKaTbIE CPO-
KM MOKMHYAM THE3AOBbLI€ YYaCTKM OPAbLI U3

MCP 95% Dbefore fledglings disperse
from the breeding territories (excluding
Nochka, with whom we lost connection
before the end of her PFDP) varied from
0.5 to 28.4 km?, 6.94+8.95 km? on aver-
age (n=18). It was less in females — lim
0.5-6.0, 1.64+1.88 km? on average (n=8),
and bigger in males — lim 2.9-28.4 km?,
11.18+10.2 km? on average (n=10) (T=1.0,
Z=2.55, p=0.01) (table 2, fig. 12—-16). Kernel
indices had a similar difference (see table 2).

Kernel 95% only in 3 birds (female Tes and
two male siblings Shoygu and Khaddad)
shows that these eagles kept mostly on the
nest until they abandoned the breeding ter-

CaMKa CTerHoro opaa rno umenu Toc. Pecriybanka ToiBa,
Poccus, 20.07.2019. doro U. KapskuHa.

Female of the Steppe Eagle named Tes. Republic of
Tyva, Russia, 20/07/2019. Photo by I. Karyakin.
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Puc. 12. VIHAMBMAYyaAbHbIE yYacTKM CAETKOB crerHoro opAa (C — Lloviry, D — Xaasaa, E — YparaH, F — TysuH, G — Toc, K — CuH, L — MuH). Hyme-
paumsi rTHE3A M UMEHA MTULI COOTBETCTBYIOT TAKOBLIM B TabanLie 1. YcroBHbie o6o3HaqeHus:: RT — Pecriybamka TbiBa, KK — KpacHosipckuii kpaii,

A — rHe3A0, B — o6aact nepemelleHmii CTeMHbLIX OPAOB HE MEYEHHLIX TPEKEPAMM IO BU3YAALHLIM HAOAIOAEHMSIM, C—L — MHAMBUMAYAALHbIE YHACT-
KM opAoB ¢ Tpekepamu ro GPS-rokaumam, C1, D1, E1, F1, G1, K1, L1 — MCP 95%, C2, D2, E2, F2, G2, K2, L2 — MCP 100%.

Fig. 12. Home ranges of juvenile Steppe Eagles (C — Shoygu, D — Khaddad, E — Uragan, F — Tuvin, G — Tes, K — Sin, L — Min). The numbering
of nests and birds’ names corresponding with table 1. Legend: RT — Republic of Tuva, KK — Krasnoyarsk Kray, A — nest, B— home range of the
Steppe Eagles without dataloggers according to visual observations, C-L — home range of the Steppe Eagles with dataloggers according to
GPS-locations, C1, D1, E1, F1, G1, K1, L1 — MCP 95%, C2, D2, E2, F2, G2, K2, L2 — MCP 100%.
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Puc. 13. IHAMBUAYaAbHbIE Y4acTKM CAETKOB crernHoro opAa (M — Urta, N — Xakac, O — XKaHHa, P — Ho4ka, R — Crenawa, S — Aycs). Hymepa-
sl THE3A M MMEHA MTULL COOTBETCTBYIOT TAKOBLIM B Tabauue 1. YcaoBHbie o603HayeHus: RH — Pecriybamka Xakacusi, RA — Pecriybamka ToiBa,
A —rHe3a0, M-S — MHAMBMAYaALHbIE yHacTKM OpPAOB € Tpekepamu no GPS-rokaumsam, M1, N1, O1, P1, R1, S1 — MCP 95%, M2, N2, O2, P2,
R2, S2 — MCP 100%.

Fig. 13. Home ranges of juvenile Steppe Eagles (M — Ita, N — Khakas, O — Jeanne, P — Nochka, R — Stepasha, S — Dusya). The numbering
of nests and birds’ nhames corresponding with table 1. Legend: RH — Republic of Khakassia, RA — Republic of Altai, A — nest, M-S — home
range of the Steppe Eagles with dataloggers according to GPS-locations, M1, N1, O1, P1, R1, S1 — MCP 95%, M2, N2, O2, P2, R2, S2 —
MCP 100%.
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Puc. 14. VIHAMBuAyarbHble y4acTkm CAETKoB crerHoro opAa (T — Eea, U — Aaa, V — Kerxwik, W — CapbiryAb, X — AiiHa, Z — AmaH). Hymepauus
THE3A M MMEHA MTULI COOTBETCTBYIOT TAKOBbIM B TabamLe 1. YcAoBHble 0603HaqYeHus: OO — OpeHByprckas obaacts Poccum, KO — KaparaHAWH-
ckast obaactb Pecriy6ankym KasaxcraH, A — rHe3A0, T-Z — MHAMBMAYAAbHBIE YHACTKM OPAOB C Tpekepamu o GPS-aokaumsm, T1, U1, V1, W1, X1,
Z1 -MCP 95%, T2, U2, V2, W2, X2, Z2 — MCP 100%.

Fig. 14. Home ranges of juvenile Steppe Eagles (T — Eva, U — Ada, V — Kenzhyk, W — Sarygul, X — Ayna, Z — Aman). The numbering of nests
and birds’ names corresponding with table 1. Legend: OO — Orenburg region of Russia, KO — Karaganda region of Kazakhstan, A — nest,
M-S — home range of the Steppe Eagles with dataloggers according to GPS-locations, T1, U1, V1, W1, X1, Z1 — MCP 95%, 12, U2, V2, W2,
X2, Z2 — MCP 100%.
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Puc. 15. Avarpammbl pasmaxa MUHUMAABbHBLIX KOHBEKCHBIX MOAMITOHOB (MCP) CTernHbIX OPAOB B TEYEHME 3aBUCMMOTO NMOCAETHE3AOBOIO MEPUOAA.

Fig. 15. Box-and-whiskers plots of MCPs of Steppe Eagles’ movements during the post-fledging dependence period.

rpynnMpoBok OpeHOyp>kbst M KaparaHamh-
CcKOM obaactM — 24-29 aBrycra, a OTAET C
YUYACTKOB aATae-CasIHCKMX MTUL ObIA Hanbo-
Aee TMO3AHMM U PACTsHYTLIM OoAee Yem Ha
mecsiu — ¢ 5 ceHTsibpsi o 12 okrsibpsi. U3
Antae-CasIHCKOTO pernoHa Hamboaee paH-
HUM YXOA C y4acTKa OTMeYeH AAst JKaHHLI 13
IOrO-BOCTOYHOM Yactn Pecrnybamku Aatai —
5 ceHTsIOPsi, HO HATAALHYIO OBAACTL OPAMLIA
MOKMHyAQ criyctsi 21 AeHb — 26 ceHTsiops,
a Aatain — 31 ceHtsI0ps1, T.€. PakTMYECKU B
MEPVIOA MHTEHCMBHOM MUTPALIMM arTae-CasiH-
cknx opaoB. Hamboaee mosaHsisi murpaumsi
XxapaxtepHa aast Aycu u3 Ycrb-KaHcKom KoT-
AOBMHDI — MTMLA U3 O4Y€Hb MO3AHETO BLIBOAKA
MOKMHYAQ THE3AOBOM Y4acTok 12 OKTsOps, a
AnTain — avub B 10-x ymcaax Hosiopsi. Hau-
6O0oA€€e MO3AHO HAYABIIMM MUTPALIMIO OPAOM,
BLIPOCLIMM B TUTMYHBIE AASI STOTO BUAA CPOKM
B TOM >ke& YCTb-KaHCKOM KOTAOBMHE, MOXXHO
cuntarh Crenaiy, KOTOPLIV MOKMHYA YHaCTOK
5 okTs16psi, a Aatait — 11 okTs16psi. OpAbl U3
MMHYCMHCKOM KOTAOBMHDI MOKMAAAM YHACTKM
C 23 ceHts6psi 1o 4 okTsa6psi, n3 TyBUHCKO
KOTAOBUHBLI — C 24 ceHTsI6psi o 7 oKTsops,
opanua Tac 13 YOCyHypCKO KOTAOBMHDI MO-
KMHYAQ Y4aCTOK 22 CEHTsIOpsL.

ritory, making foraging flights around the
nest almost uniformly in the different direc-
tions. The rest of the eagles, in addition to
the nest, used one or more regularly visited
localities (fig. 12—-14). Most eagles, regard-
less of gender and region of origin, had
from 2 to 7 localities during PFDP within
MCP 95% at a distance from 160 m to 6 km
away from the nest, 0.8+0.92 km on aver-
age (n=47). The different pattern showed a
male named Uragan who moved between
the nest and the locality, 6 km away from
the nest for more than a third of the PFDP
period. There was no difference in the num-
ber of localities between eagles of different
sexes and of different origin.

The departure of fledglings from the
breeding territories occured between Aug-
ust 24" and October 15", i.e. in a very wide
range (table 2). Eagles from the Orenburg
and the Karaganda regions were the first
who left the breeding territories within a
very short period, on August 24-29. The
departure of the Altai-Sayan birds from the
breeding territories was extended for more
than a month, from September 5" to Oc-
tober 12,
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Puc. 16. Anarpammbl pazmaxa 30H C MaKCMMAaAbLHOM MAOTHOCTbIO pacripeAeAeHust Aokaumii (Kernel) cTenHbiX OopAOB B Te4eHMe 3aBUCHMOTO 1MOo-

CAErHE3A0BOIO rnepunoaa.

Fig. 16. Box-and-whiskers plots of Kernel of Steppe Eagles’ movements during the post-fledging dependence period.

He3aBNCMMBIN NMOCAETHE3AO0BON mepy-
OA AO HAYAAa MUTpAUNM

[locre ocCTaBA€HMSI THE3AOBLIX Y4acTKOB
cnbCbl HAYMHAAM TIEPEMEWATLCST HE3ABUCK-
MO APYr OT Apyra no pasHbIM Maplpytam C
Ccamoro nepBoro AHsl. Hukakoro coBmectHo-
rO yXOAQ C Y4aCTKOB AASl HUX HE OTMEYEHO.

Toabko 4 nuubl (22,2%) u3 18 (6e3 yuéra
Houku, Tpekep KOTOPO BbllleA M3 CTPOsl B
3I1l1) He HayaAM cpasy >Ke MUrpaumio rno-
CA€ OCTABAE€HMSI THE3AOBLIX YYACTKOB, a CTaAU
KO4YeBaTh B HaTaAbHOW obAacTv. Bce 4verni-

Post-fledging independence period

After dispersal from the breeding territo-
ries, siblings began to move independent-
ly from each other in completely different
routes from the very first day. No coopera-
tive actions were recorded.

PFIP was distinguished for 4 eagles only.
Three juvenile eagles out of 18 (without
female Nochka who's tracker failed during
PFDP) (16.7%) did not immediately start
the migration after leaving the breeding
territories but began to wander in the na-
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T[JeKM CAETKOB CTEMHOro opAa B HaTaAbHOM OBAACTU B TEYEHUE 3aBUCUMOIO MOCAErHE3A0BOrO nepuoaa.

Tracks of the Steppe Eagles’ fledglings in the natal area during the post-fledging dependence period.
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Tpexy cAéTkoB
CTEIHOro OpAa B
HaTaAbHOM obAacTv B
Te4eHue 3aBUCUMOro
MOCAErHe3A0BOro
rnepuoaa.

Tracks of the Steppe
Eagles’ fledglings in the
natal area during the
post-fledging depend-
ence period.

Mannayideanne)

pe nTMubl MPoucxoasT u3 Aatae-CasiHCKo-
ro pervoHa: 1 cameu m3 Tysol (YparaH) n 3
camku — Urta n3 Xakacum u JKanHa u Aycs
u3 PecriybAnkm AaTaii (Taba. 6, puc. 17). He-
OAHO3HAQUYHYIO CUTayLIMIO MOKa3ana camKka 13
MO3AHEro BLIBOAKA B Pecrniybamke AATain no
vmeHn Aycsi. [TOKMHYB rHE3A0BOM y4acTok,
OHa BSINO Hadara MUrpaLMio, COBepliast ya-
CTble OCTAaHOBKM B YCTL-KaHCKOM KOTAOBMHE,
4YTo 6LINO MHTEPMPETUPOBAHO KaK MpPEeA-
MUTPAUMOHHBIE KOYEBKM (puc. 18) B 3TOM M
6oree paHHel nybamkaunm (Kapsikud u aAp.,

tal area. All four of them are from the Altai-
Sayan region — a male from Tuva (Uragan)
and 3 females from Khakassia (Ita) and the
Altai Republic (Jeanna and Dusya) (table 6,
fig. 17). The more controversial situation
we got around the fourth eagle — a female
Dusya from a very late brood. Her move-
ment pattern was quite univocal. After she
left the breeding territory, Dusya began to
move slowly and with a lot of stops, so in
the present and previous publications it was
considered as PFIP movements (Karyakin et




Raptor Research

Raptors Conservation 2019, 39 107

2018e). OaHako €& AaAbHeMwasi MUrpaumsl
MO YEPEAOBAHUIO OCTAHOBOK U AAUTEALHbBIX
nepeAéroB He CHMALHO OTAMYaAach OT Mep-
BLIX AHENM MepPEeMEILEHUI NMOCAE OCTaBAEHMsI
THE3A0BOTO y4acTka (AMLIbL HECKOALKO YBEAU-
YUAMCL AUCTAHLIMWN TMEPEAETOB), YTO MO3BO-
AsIET OTHOCUTL BECL €€ OCEHHMI TPeK MocAe
OCTaBAE€HMSI THE3AOBOIO y4acTKa K MUrpaLmu,
XOTSI Mbl 3TOTO U HE AEAAEM B AAHHOW CTaTbe.

CAETKHM, MOKA3aBILME KOYEBOE MOBEAECHME A0
Hayara MUrpaumm, rnocAe Toro, Kak MOKMHYAU
CBOM THE3AOBbLIE YYAaCTKM, MEPEMECTUAMCL Ha
7,8-43,3 km, B cpeaHem (n=4 ¢ y4étom Aychm)
Ha 19,1+£16,4 KM OT rHe3A4, U, HalASl KOPMHbIE
MecTa, OCTAaHOBUMAMCD B HMX HA HECKOALKO AHE
(PKaHHa, YparaH) AMO6O MEAAEHHO rMepemella-
AVICb HA KOPOTKME AUCTAHLIMM C HECKOALKMMM
ocraHoBkamu (Mrta, Aycs). AsvmyT nepeme-
WEHWM OT THE3A K LIEHTPaM VHAMBUAYAALHLIX
YYacTKOB BO BPEMsl MPEAMUIPALMIOHHLIX KO-
4yé€BoK (ueHTpomaam MCP 95%) BapbupoBan
or 116 a0 246°, cocraBuB B cpeaHem (n=4)
199,8+58,5° (Taba. 6).

VYparaH, OTAETEBLWIMIA HA MaKCMMAaAbHOEe
paccrosiHMe oT cBoero rHesaa (43,3 km),
NMPOBEA 12 AHel Ha AOKaALHOW TeppPUTOPUn
naowaavto 108,9 km?, coBeplumB AuLb 3 Bbl-
Aeta Ha 14, 15 1 30 KM OT LIeHTpa MHAMBUAY-
aAbHOroO y4acrka. JKaHHa, rnokasasliasi Hauv-
6oAE€E AAMHHDIA MEPUOA MPEAMMIPALIMOH-
HbIX KOYEBOK (18 AHeit), 15 aHel (¢ 5 no 22
CEHTSIOPSI) HAXOAMAACh HA AOKAALHOW Tep-
putopumn naowaavto 313,7 km (MCP 80%),
yAaréHHOM Ha 14,6 Km OT rHe3aa. [1pu atom
opauua B nepmoa ¢ 15 no 17 centsibps co-
BEPLMAA TPEXAHEBHDLIN BLIAET MPOTSHKEHHO-
cTbio 427 KM B TaéKHYIO 4acTb Pecrnybankm
Antai (K TeneLIKOMY O3€epy) — OHa yAAAMAACh
Ha 190 KM OT LeHTpa CBOEro MHAMBMAYaAb-
HOrO MPEAMUIPALMOHHOIO Y4YacTKa U BEPHY-
Aach 06PATHO, HO HE K rHe3ay (puc. 17).

MCP 95% Bcex KoOYeBLIX Mepemelle-
HUIA BapbMpOBaA Yy pasHbix ntmu ot 27,83
A0 803,07 kw?, coctaBuB B cpeaHem (n=4)
242,37+375,71 km? (1aba. 6, puc. 17-18).
30Ha C MaKCMMAaABLHOW MAOTHOCTBLIO pacrpe-
AEAEHMsI AOKaLMii Obiaa caeaytoweii: Kernel
95% - 10,23-57,97, B cpeaHem (n=4)
26,91+21,82 km?, Kernel 75% - 4,27-
17,54, B cpeaHem 9,43+5,98 km?, Kernel
50% — 1,06-8,79, B cpeaHem 4,18+3,44 km?
(Taba. 6, puc. 17-18).

[1pPOAOAKUTEALHOCTL KOYEBOK C MOMEHTA
OTAETa C THE3AOBOrO y4yacTka M AO Haudaaa
murpaumm cocraBmaa 3—18 AHel, B cpeaHeM
(n=4) 10+6,5 aHeWn (tabA. 6). Hukaxoi no-
AOBOW PAa3HULLI B MPOAOAXKUTEALHOCTU KO-
YEBOK HE OTMEYEHO, OAHAKO cam (hakT Ko-
YEBOK OKa3aacsi OGoAee XapaKTEPHLIM AAsl

CrernHoi opéa Ha NepBOM rOAy KMU3HM.
doro U. KapskuHa.

Steppe Eagle 1 CY. Photo by I. Karyakin.

al., 2018e) (fig. 18). However, her future mi-
gration had the same pattern, thus, in gen-
eral, the whole autumn track of Dusya could
be considered as migration, but we do not
consider it like this in the present article.

The spatial characteristics of PFIP are
shown in table 6. Home ranges were calcu-
lated as MCP 95% (fig. 17-18).

Uragan spent all 12 days of PDIP on a
108.9 km? territory (MCP 95%) in 43.3 km
from his natal nest, making only 3 flights
away from the center of his home range
on 14, 15 and 30 km. Jeanne who got the
longest PFIP spent 15 days out of 18 on a
313.7 km? territory (MCP 80%), 14.6 km
away from her natal nest. During these 15
days (from 5" to 22" of September) she
made a three-day-long journey (15-17 of
September) of 427 km length to the north-
ern part of the Altai Republic that locates
190 km away from her PFIP’s home range.
Then she returned to the center of her home
range, and never again to her natal nest (fig.
17). Ita and Dusya slowly moved on short
distances making several stops.

No difference in the duration of PFIP move-
ments was found between sexes. However,
females tended to be more prone to show-
ing the PFIP before the migration — 3 out of
9 tagged females (33.3%) demonstrated it,
while only 1 out of 10 males (10%) showed
the PFIP.

First autumn migration
Itis often quite difficult to distinguish clear-
ly the migration from winter movements by
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Puc. 17. [NapameTpbl nepemeLLeHmii CTEMHLIX OPAOB HA KOYEBKAX AO HAYaAa MUTpaLmu. YCAOBHbIe 0603Ha4YeHMs: A — rHe340, B — Tpek opaa,
C — MCP 95% B teuenne 3[1I1, D — MCP 95% nocae oCTaBA€HMs1 THE3A0BOro y4actka M Ao Hadaaa murpaumy (HII), E — MCP 100% nocae

OCTaBA€HMs1 THE3A0BOrO y4acTka M A0 Hadara murpaumm (HIIT).

Fig. 17. The spatial characteristics of movements of the juvenile Steppe Eagles during the post-fledging dependence period before migration.
Legend: A — nest, B — track of the eagle, C — MCP 95% during the PFDP, D — MCP 95% during PFIP before start migration, E — MCP 100%

during PFIP before start migration.
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Puc. 18. [NapameTpbl NepeMeLeHM IOBEHUALHOM CAMKM CTEMHOTO OPAA MO MMeHU Aycsl HA KOYEBKAX AO HAYaAA MUTPALIMU. YCAOBHbIE 0603Ha-
4eHus: A — rHesao, B — 1pek opaa, D — MCP 95% nocae octaBA€HMsI THE3A0BOrO yqacTka M A0 Hadaaa murpaumy (HII), E — MCP 100% nocae

OCTaBA€HMS THE3A0BOTO y4acTKa M A0 Hadara murpauyy (HII).

Fig. 18. The spatial characteristics of movements of the juvenile Steppe Eagle named Dusya during the post-fledging dependence period
before migration. Legend: A — nest, B — track of the eagle, D — MCP 95% during PFIP before start migration, E — MCP 100% during PFIP

before start migration.

Taba. 6. r’pOCTpélHCTBeHHbIC XapakKTepucTmKkm nepemeu.leHmZ MOAOADLIX CTEIHbLIX OPAOB B MMOCAErHe3A0BoW MEePUOA IMOCAE pacriada BLIBOAKOB U

AO Havdara murpaumnu. anH}TTble COKpaAallueHus: f— camka, m — camed.

Table 6. The spatial characteristics of juvenile Steppe Eagle movements in PFIP. Legend: f — female, m — male.

Kernel, km?

®
REV
v 9
2 E§5 <
S I>% g S s
% 52% 5 : o b
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S 880 2 _~ = S8 s x
f P88 3ipf zg gb % By T s
5 £Eg 953 % & ¢ g5 . = E ¢
S 3:5 S5E5:%5 $§ -¥ if it $ £ =2
x & E=sz g s £E2 2. ¢ o= ) S ;
R I E3Sgiiis it g€ £fis 8 B %
- k-] [ = - [Y]
Name £ 5 JE8E £858 35 << & §4285 = = 2 os% 75% 50%
YparaH m 133 24/09 12 433 220 265.5 199.6 534.46 10894 1.0 26.13 10.26 4.72
Uragan
Uta f 21 30/09 3 10.7 130 365 173.9 42.01 2783 1.0 10.23 5.65 2.13
Ita
XKanna f 123 05/09 18 14.6 196 641.5 521.6 937392 803.07 1.5 57.97 17.54 8.79
Jeanne
Aycs f 62 12/10 7 7.8 235 325 52.4 35.33 29.65 0.5 13.32 4.27 1.06
Dusya
CPEAHEE 25/09+15 10+6.5 19.1x 1953+ 244+ 237+ 2496.43+ 242.37=+ 26.91= 9.43+ 4.18+
AVERAGE 16.4 46.4 286.5 200.4 4590.95 375.71 21.82 5.98 3.44

Mpumeuanns / Notes:

* — AUCTaHLUMs OT THE3Aa AC LIEHTPA 30HbI NepeMelleHNi B XOAe MPEAMUIrPALIMOHHLIX KOY€BOK, KM / linear distance from the

natal nest to the center of PFIP home range, km;

** — A3SMMYT OT FHe3Aa K LIEHTPY 30HLI NePEeMEILEHUI B XOA€ MPEAMUIPALIMOHHLIX KOYEBOK (B rpaaycax) / azimuth from the natal

nest to the center of PFIP home range, degrees.

camok: 13 9 nomeyeHHbIX camok 3 (33,3%)
MPOAEMOHCTPUPOBAAU TaK MAM MHAYe MpPeA-
MUrPaUMOHHbIE KOYEBKM, B TO BPEMs Kak U3
10 camuoB ToAbko 1 (10%) rnokasaa Ko4yeBoe
MOBEAEHME AO HAYaAa MUTpaLMM.

the parameters of bird’s movements. There-
fore, sometimes such a distinction, which is
not within the rigid boundaries of the es-
tablished methods, is subjective. The nota-
ble examples of such a subjective approach
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IlepBasi oceHHAA MMIpaums

[Mpekae 4Yem HauyatTb MOBECTBOBaHME OO
aHaAM3€ MUrpaLMy OPAOB CAEAyeT cKasaTb
HECKOABLKO CAOB O TOM, YTO 4acTo Mo napa-
MeTpam rnepemelleHusl NTUL OY€Hb CAOYKHO
YETKO pPas3rpaHvyuMTL MUTPaLMIO U 3UMHKE
nepemelneHuvsi. [lostomy yacto Ttakoe pas-
rpaHNyeHne, He BrvchiBaoleecs: B XKECTkMe
PaMKV TMPUHSITOM METOAMKM, HOCUT CyObeK-
TUBHLIA XapakTep. SIpkumu npumepamu Ta-
KOro Cy6GLEKTMBHOIO MOAXOAA SIBASIOTCS Ypa-
rad n CapbiryAb. YparaH M3Ha4yaALHO [MOCAe
yXOAQ C THE3AOBOrO y4yacTKa Mepemellancs
C MHOTOYMCAEHHLIMM U MPOAOAXKUTEALHLIMM
OCTaHOBKaMM, COBEpLIAsI MEXAY OCTaHOBKAa-
MU CTPEMUTEALHbIE MEPEAETDLI, BbIAEPIKMBAsI
AOCTaTOYHO VIHTEHCMBHLI TemMNn nepemelle-
Hust (B cpeaHem 30 km/4 1 6oaee 3a XoroBOE
BPEeMsl B Te4EHME AHs1). AOCTUTHYB NMOGEPEKDbsI
ApaBuiickoro Mopst (MPUYéMmM rMosyke BCcex op-
AOB), OH TaK U He COABMA TEMIbI ABVKEHMSI,
a MPOAOAXKAA A€TETb BAOAL Bcero tora MpaHa,
HO TalOK€ C OCTaHOBKaMM, MPUAEPKMBAsICh
50-km noAochl BAOAL [Mepcmackoro 3aamea. B
UTOTe €ro OCEHHsIsSl MUrpaumsl NMAABHO Mepe-
pocra B BeceHHol. [losTomy orpaHuumTh
MUTrPaLMIoO MPUILAOCL YMCTO MO reorpaduye-
CKOMY MPUHLMITY — MOBOPOTY NTULILI U HAYaAy
€€ rnepemelleHns1 BAOAL APaBUMCKOTO MOPSI.
CoBepueHHO Apyrasi MpobAeMa  BO3HMKAQ
c CapbiryAb. AAsi HEé KOHeL murpaumm ObiA
onpeAaeréH B paiioHe T. 3abOoAb, HA CaMoM
Boctoke MpaHa, Ha rpaHvue ¢ AdpraHucra-
HOM, TaK Kak 3A€Cb MTMLA CAEAAAA OCTAHOBKY
B MOTEHLIMAALHOM OBAACTM 3MMOBKM HA CPOK
6oree 25 AHeli (27 AHel € 22 ceHTbpsi no
18 OKTSIOPSI), YTO Mbl OMTPEAEAVAUN B METOAVKE
KaK KpUTepuii Hadara 3MmoBKku. OAHaKko Mno-
CA€ AAMTEABLHOM OCTAHOBKM B paiioHe 3aboasi
OHa COBEPLUIMAA ABYXAHEBHDIV NepeAér Ha 275
KM Ha IOro-BOCTOK M CHOBA OCTaHOBMAACh Ha 3
AHs1, 3aTE€M COBEPLUMAA TPEXAHEBHDIV MEPEAET
ewé Ha 428 KM, AOCTUrHYB CTaBMALHOW 30HDI
3MMMOBKM PsIA@ APYTMX CTE€MHbIX OpPAOB. [lo-
3TOMy OcTaHOBKY CapbiryAb B paiioHe 3aboasi
MOJKHO VHTEPIIPETMPOBATL KaK AAUTEALHYIO
OCTaHOBKY BO Bpemst murpaumu. [Nprnyém oHa
OCTaHOBMAAChL 3AeCh Ha 1,5 mecsiua paHbiue,
YEeM B 3TOM >K€ paiioHe OCTaHOBUMAUCL MUH
n YparaH, KoTopble NpOBeAu 3AeCh MeHee 25
AHEM, MO3TOMY MX AAALHENWMA MappPyT ObIA
OTHECEH K MUIpaUMM, & AAAbHEWLIMIA Maplu-
pyT CapbiryAb — K OBAACTM 3UMHMX Tepeme-
weHun. Ecan mHTeprnperMpoBar OCTaHOBKY
CapbiryAb B paiioHe 3abOAsi KaK OCTaHOBKY
Ha MUrpaumu, To 6€30CTaHOBOYHASI MUTPALIMSI
3TOV NTULIbI NPEBPALLAETCS] B MUTPALIMIO C ABY-
Msl OCTaHOBKamMM, MPUYEM OAHA U3 KOTOPbIX
OKa3LIBAETCSI CAMOWM AAVIHHOWM CPEAM OCTaHO-

are Uragan and Sarygul. After leaving the
breeding territory, Uragan moved with nu-
merous and long stops, making rapid flights
between the stops, maintaining a fairly ac-
tive rate of movement (on average 30 km/h
or more). Having reached the coast of the
Arabian Sea (later than the other eagles),
he did not slow down but continued to fly
along the south of Iran, also with stops,
keeping in a 50-km band along the Per-
sian Gulf. As a result, his autumn migra-
tion gradually turned into spring migration.
Therefore, we had to split his movements
between migrations and wintering based
only on geographical features. His turn to
the west at the shore of the Arabian Sea was
set as beginning of winter movements.

A completely different problem arose with
Sarygul. The end of her migration was deter-
mined according to the methods near town
Zabol in the very East of Iran on the border
with Afghanistan, since here she stopped in
the possible wintering area for more than
25 days (27 days from September 22™ to
October 18™). However, after a long stop in
the Zabol region, she made a two-day flight
for 275 km to the southeast and stopped
again for 3 days, then made a three-day
flight for another 428 km, having reached
a stable wintering zone of other Steppe
Eagles. Therefore, her stop near Zabol can
be interpreted as a long stop during migra-
tion. Additionally, Sarygul arrived there 1.5
months earlier than two other eagles — Min

CrerHbie OpAbl Ha 3MMOBKe B MIHAMM.
doro M. KapskuHa.

Steppe Eagles on wintering in India.
Photo by I. Karyakin.



Raptor Research Raptors Conservation 2019, 39 111
50° 40° 80° 80° 50° Puc. 19. Tpekn nepBovi oceHHeli murpaummn 18 cren-
® - Tmeito / Nest HbIX OpAOB U3 Poccum (BBEpxy — n3 OpeHBYprckoit
N - i::": i;’: obaactu, BHu3y — n3 Aatae-CasiHCKOro peroHa) n
% - Crpanst / Countries KasaxcraHa (B ueHTpe). VIMeHa nTuL COOTBETCTBYIOT

30°

500 1000 Kilometers

50° 30°

60° 10°
50° 70° 90°

® - I'mexo / Nest
- Capsiryas / Sarygul
- Kenxuix [ Kenzhyk
- Aiiaa / Ayna
- Aman / Aman
- Crpanei / Countries

" ®

ke 2

30"

50°

a0°

a0

| 500 0 500

1000 Kilometers

50°

50° 70°
70° 90° 50°

® - Tueaxo / Nest

/\/ - Woiiry / Shoygu
- Xanaan / Khaddad
- ¥paran / Uragan
- Tysun / Tuvin
-Tac/ Tes
- Cun / Sin
- Mun / Min
- Xakac / Khakas
- Hra /Ita
/N\/ - Kauna / Jeanne
- Cenama / Stepasha
- ycu / Dusya
- Ctpamst / Countries

2222

e - Mecro rubenn / Place of death

110°

30°

500 L] 500 1000 Kilometers

50°

70" 80°

BOK BCEX MPOCAEXKMBAEMBIX OPAOB, MPY 3TOM
MPOAOAKUTEALHOCTL BCeli murpaumm Capbl-
TYAb CTAHOBUTCSl HE OAHOM M3 CamMbIX KOPOT-
KMX, & AOCTaTO4YHO MPOAOAKUTEALHOM. ITO
CTOWUT TMOMHWTbL, PACCMATPUBAsT PE3YALTATDI
aHaAM3a PAaSAUYHBIX XAPAKTEPUCTUK MUrpa-

TaKoBbIM B Tabanue 1. Mecra rubean opaos: 1 — Aycsl,
2 — Crenawa, 3 — TyBUH.

Fig. 19. First autumn migration tracks of 18 juvenile
Steppe Eagles from Russia (upper — from Orenburg
region, bottom — from Altai-Sayan ecoregion) and
Kazakhstan (at the center). The names of the birds
correspond to those in the table 1. Places of death of
the eagles: 1 — Dusya, 2 — Stepasha, 3 — Tuvin.

and Uragan, who also passed the same area
but spent less than 25 days there. Finally,
their further routes were attributed to mi-
gration and the further route of Sarygul to
the winter movements. If we interpret the
Sarygul’s stop near Zabol as a part of migra-
tion — most of the features of her migration
would be turned into opposite, i.e. one of
the shortest non-stop migration will turn
into a long migration with two stops, one of
which would be the longest stop of all the
eagles being tracked made. This should be
borne in mind in the analysis of the various
characteristics of migration, which for Ura-
gan and Sarygul are not as obvious as for
other eagles. The alternative interpretation
of Sarygul’s migration is reflected in table 7
in square brackets for acquaintance. It is not
considered in the data analysis.

The spatial and temporal characteristics of
the autumn migration of 1CY Steppe Eagles
is represented in table 7.

The migration began from August 25" to
October 18". The eagles from the Orenburg
region and the Central Kazakhstan (n=0)
started migration early and within a short
time (from August 25" to 29%), and the ea-
gles from the Altai-Sayan region (n=12) start-
ed migration a month later (September 22"
— October 18", October 2"+8 days on aver-
age) (table 7). Given the rapid start of migra-
tion of the Orenburg and Kazakhstan eagles,
no difference between sexes in the terms of
beginning of migration were found in these
groups. However, if we consider the Altai-
Sayan region (excluding female Dusya who
showed an extremely late migration) (n=11),
we can see a tendency to an earlier start in
females (September 22" — October 3, Sep-
tember 25"+4 days on average, n=3), and
later in males (September 23 — October
7%, October 2™+5 days on average, n=8). It
makes sense, given the earlier departure of
females from the breeding territories.

In the southern part of the steppe zone
of the European part of Russia and in Ka-
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Taba. 7. [1pOCTpaHCTBEHHDIE XAPAKTEPUCTUKM MEPBON OCEHHEN MUTPALIMY MOAOALIX CTEMHLIX OPAOB. [MpuHsTbie cokpawermsi: OO — OpeHbypr-
ckast obaactb Poccun, KO — KaparaHamHckas obaacts KazaxcraHa, ASR — Aatae-CassHckuii pervioH Poccum, f— camka, m — camell.

Table 7. Spatial and temporal characteristics of first autumn migration of juvenile Steppe Eagles. Legend: OO — Orenburg region of Russia,
KO — Karaganda region of Kazakhstan, ASR — Altai-Sayan region of Russia, f — female, m — male.
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1 2 3 4 5 6 7 8 9 10 11 12
Aycsi f 267 18/10 17/112 >312 208 288* 435¢* 163 0.66 14.0+16.7
Dusya? (0.63-69.2)
Crenawa m 84 05/10 27/10% >232 242 10062 13282 1581 0.76 57.7+62.9
Stepasha® (0.52-249.3)
JKaHHa f 73 23/09 17/10 25 234 3439 3796 5200 0.91 151.8
Jeanne (10.72-435.7)¢
VYparaH m 983 05/10 05/01 93 237 4051 6081 619 0.67 65.4+70.0
Uragan (0.49-285.4)
Tyeu m 413 29/09  05/11*  >38 250  2029* 2567 622 0.79 67.5:64.4
Tuvin? (0.82-241.9)
Woiry m 595 07/10 08/12 63 249 2708 4069 684 0.67 64.6+62.7
Shoygu (1.2-312.4)
Xaaaaa m 424 07/10 23/11 48 250 2927 4078 962 0.72 85.0+64.6
Khaddad (0.46-222.1)
Tac f 146 22/09 23/10 32 251 3088 3788 2595 0.82 118.4
Tes (0.17-402.4)¢
Xakac m 463 23/09 14/11 53 236 2620 4141 894 0.63 78.1+61.8
Khakas (2.12-240.7)
Urta f 378 03/10 11/11 40 238 2726 3675 972 0.74 91.9+79.85
Ita (1.15-296.0)
MwuH m 754 28/09 11/12 75 222 3714 6573 872 0.57 87.6+83.4
Min (1.19-359.9)
CuH m 393 04/10 12/11 40 242 3032 3984 1014 0.76 99.6+72.5
Sin (0.99-284.4)
EBa f 230 25/08 26/10 63 165 2868 8104 3524 0.35 128.6+123.0
Eva (0.03-481.2)
Ana f 905 26/08 23/09 29 205 4222 7221 798 0.58 249.0+109.2
Ada (73.0-557.3)
AmaH m 932 26/08 10/11 77 226 4037 6659 714 0.61 86.5+101.4
Aman (0.68-495.4)
AiHa f 945 29/08 20/11 84 241 3329 6407 678 0.52 76.3+77.6
Ayna (0.3-294.1)
Capuiryan 359 27/08 22/09 27 206 2139 5161 1438 0.41 191.1£91.9
Sarygul [401]¢ [26/10] [61]¢ [190]¢ [2603] [7916]¢ [1974]¢ [0.33]¢ (43.9-338.7)
Kerkpik ~ m 448 27/08 30/09 35 185 2617 6304 1407 0.42 180.1+106.9
Kenzhyk (6.75-439.4)
Camkn 13/09 21/10 43 219 3116 5450 1921 0.62 127.6
Females (n=7) +20° +22 +22.3 +28.0° +650.9 =+1817.9 =1724.1"° +0.20° +72.0°
Camusi 25/09 25/11 61 234 3213 5236 937 0.66 87.2
Males (n=8) +16° +29 +20.1 +19.7° +622.1 =+1261.3 +327° +0.11° +35.2°
1 nTeHeu 19/09 16/11 65 227 3350 5786 1236 0.65 81.1
1 nestling (n=0) +21° +27 +24.5 +28.6* +575.2 +1735.3 +1173.8° +0.15° +35.4°
2 nTeHua 20/09 04/11 44 227 3046 5036 1485 0.64 124.5
2 nestlings (n=9) +18° +35 =x17.3 +21.9* +642.3 x1325.6 +1339.7° +0.16" +64.6°
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1,2, 3 4 5 6 7 8 9 10 11 12

00 (n=2) 26/08 10/10 46 185 3545 7663 2161 0.47 188.8
=1 +23  +24.0 +28.3 :957.4 +624.4 +1927.6 +0.16 +85.1

KO (n=4) 27/08 21/10 56 215 3031 6133 1059 0.49 133.5
+1 +29 +28.9 +24.3 +830.2 +664.8 +419.9 +0.09 +60.5

ASR (n=9) 02/10 24/11 52 238 3145 4465 1348 0.73 81.8
+8° +26 =+21.7 +12.7° +492.0 +1074 =+1354.6° +0.09* +33.9°

CPEAHEE 20/09 09/11 52 227 3168 5336 1374 0.64 105.2
AVERAGE (n=15) +19° 31 223 +24.3> +614.5 +1491.3  +1238° +0.15" +56.7°

Mpumeuanns / Notes:

4 — MTULLI HE BLDKMAM M He 3aBeplmran murpaumio / birds did not survive the migration, thus migration is incomplete;

b — ¢ yuétom Tpéx OpAOB, KOTOPLIE HE 3aBePIUMAM MUrpaumio (n=18): camiu (n=8), camubl (n=10), OPAbI U3 BLIBOAKOB C 1 NMTEHLIOM
(n=8) u 2 nteHuamm (n=10), opanl u3 ACP (n=12) / including those who not survived the migration (n=18): females (n=8), males
(n=10), eagles from broods with 1 nestling (n=8) and with 2 nestlings (n=10), eagles from the ASR (n=12);

€ — HEeBO3MOXXHO paccuutathb SD M3-3a OTCYTCTBMSI AOKALMI 3a HECKOALKO AHEM, MMHUMAaAbHAas M MaKCMMaAbHasl AVCTaHLMM
MPVIBOASITCS1 TOALKO 3a T€ AHM, MO KOTOPLIM MMetoTcsl Aokaumm / SD is impossible to calculate due to the lack of locations for sev-
eral days, minimum and maximum values are given only where possible;

9 — B COOTBETCTBUM C METOAMKOM MUTPaLmsi BbIAA OrpaHMYEHA OCTAHOBKOM B 3MMOBOYHO OBAACTU, MPOAOAKUTEALHOCTL KOTOPOM
cocraBuaa Boaee 25 AHEN; B CKOOKAX AAHDLI MOKA3ATEAM MUIPALIMM AAsl BAPMAHTA, KOFAA OHA MPOAOAYKAAACL AO MOMEHTA CMaAd
MHTEHCVMBHOCTY ABVMXKEHMSI B 3MMOBOYHOW OBAACTU, C BKAIOYEHUEM AAUTEALHOM OCTAHOBKM MPOAOAYKUTEALHOCTbIO BoAee 25 AHel
B murpaumio / according to the methods, migration was limited by a long stop (more than 25-days long) in the wintering area;
however, within the brackets we represent values we could get if we do not follow the methods and do not limit Sarygul’s
migration by that stop but include it as a part of migration.

Lummn, Kotopble Arsl YparaHa u CapbiryAb He Tak
OYEBMAHDI, KaK AASI ADYTVX OPAOB.

Murpaumsi IOBEHUMABLHLIX CTEMHbIX OPAOB
HauyMHaAach B rnepuoA ¢ 25 asrycra no 18
oKTsI6psi. PaHO M B OKaTble CPOKM HauMHa-
AV MUTpaumio opAbl u3 OpeHOypPsKbsi 1 LleH-
TpaabHoro KaszaxcraHa (c 25 no 29 aerycra)
(n=6) 1 Ha mecsil no3ye (22 ceHTsOps — 18
OKTSIOPs1, B CPEAHEM 2 OKTSIOPsl + 8 AHeN) —
opAbl U3 Aatae-CasiHCKoro pervoHa (n=12)
(TabA. 7). YuutbiBasi CTPEMUTEALHOE HAYAAO
MUrpaLmMy opeHBYPrckmMx 1 KaparaHAMHCKMX
OPAOB, HMKAKOM Pa3HULILI B CPOKaX Havara
MUTpaLMM Yy CAMOK U CaAMLIOB Ha 3TUX TeppU-
TOPUSIX HEBO3MOYKHO BbISIBUTL. OAHAKO €CAn
paccmarpuBarth OpAoB U3 Aatae-CasiHCKOro
pervoHa (6e3 yuéra Aycu, Kotopasi npoae-
MOHCTPUPOBAAA UCKAIOYUTEALHO TO3AHIOI
murpaumio) (n=11), To 3aech NpoCcAeKMBaET-
Cs1 TEHAEHUMsI K BoAee paHHEMY CTapTy Mu-
rpaumm y camok (22 ceHtsabpsi — 3 okTsiopsi, B
cpeaHem 25 ceHTsOpst + 4 aHs1, n=3) u 6oree
MO3AHEMY — Y CamMUOB (23 ceHTs6psi — 7 OK-
T6ps1, B CpEAHEM 2 OKTSIOPs + 5 AHel, n=8).
DTa TEHAEHUMsI MPOSIBASIETCS1 U B BoAee paH-
HEeM OTAETE CaMOK C FHE3A0BbLIX Yy4YacTKOB.

B to>kHOM Yactu crenHom 30Hbl EBponeit-
ckor yactm Poccum u B KazaxcraHe mbl BU-
AMM HaAM4Me ABYX BOAH B MepemMeLieHMsIX
CAETKOB TeKyllero roaa. [lepeyio BOAHY Mu-
rpaumm B MOCAEAHMX YMCAAX aBrycra — nep-
BbIX YMCAAX CEHTSOPs hOPMMPYIOT MTULIDI,
MOSIBMBLIMECS] HA CBET B PAaBHUHHOM Yactu
Poccumn n KasaxcraHa, OT 3araAHOWM rpaHu-
Lbl COBPEMEHHOIO apeasa BuMAA AO AATasl.

zakhstan there are two obvious waves of
the passage of the 1CY Steppe Eagles. The
first wave (late August — early September)
is formed by the birds originated from the
lowlands of Russia and Kazakhstan, and the
second wave (late September — early Octo-
ber) is formed by the eagles originated from
the mountains of the Altai-Sayan region and
Western Mongolia.

Only 15 eagles out of 18 survived their
first migration (see chapter “Survival rate”).
The duration of the migration varied from
25 to 93 days, 52+22.3 days on average
(n=15) (table 7). The duration notably de-
pends on the route chosen by eagles. Those
who began migration in a longitudinal di-
rection and then turned south got longer
migrations (fig. 19). We got only two eag-
les, both females, who did it like this — Eva
from the Orenburg region, and Ayna from
Kazakhstan. Eva started migration heading
east, crossed North of Kazakhstan in 5 days
(1329 km), moved to China and turned south
to cross Tyan-Shan, Kunlun, Karakoram and
Himalaya mountains and reached the basin
of the Indus river (duration — 63 days) (Kar-
yakin et al., 2018e). Ayna instead started
migration heading west, crossed Kazakh-
stan and reached Volga river in 18 days
(2363 km), and then turned south to cross
Caucasus mountains to reach Arabian Pen-
insula (duration — 84 days).

Despite these two females who got one
of the longest autumn migrations in our
set of eagles, as a whole females tended
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BTOpylo BOAHY, B KOHLIE CEHTSOPsI — Ha4YaAe
OKTSIOPSI, POPMUPYIOT OPAbI, MOSIBUBLIMECS]
Ha cBeT B ropax Aatae-CasiHCKOro pervoHa,
BKAIOYas 3anaaHyto MOHroAmio.

[1POAOAYKMTEABHOCTL MMIpaUMM  CTEMHbLIX
OPAOB, 3aBEPIIMBIIMX MUIpaUMIO (CM. TAQ-
By «BbbkMBEMOCTL»), BapbupoBasa ot 25 Ao
93 AHeWn, cocTaBuB B cpeaHeM 52+22,3 AHs
(n=15) (1abA. 7). [POAOCAKUTEALHOCTL MU-
rpaumMM CylweCTBEHHO 3aBMCEAA OT BbiGpaH-
HOro nTUUamMu MmapupyTta. boaee AAMHHbIE
CPOKM MUIPAaLMM XapaKTEPHDI AAST MTULL, KO-
TOPbLIE HAYaA¥ MUIPALIMIO B AOATOTHOM, & He
B WIMPOTHOM HArpPAaBAEHUM, U B AQAbHENLIEM,
BLIVIASI HA «PYCAO» MPOAETA, MOWAM Ha tor
(cm. puc. 19). UHtepecHo, 4to obe nTuubl,
KOTOPbI€ HAa4YaAM MUTPUPOBATb B AOATOTHOM
HaripaBA€HMM, OKas3aAMcCh camkamu. Tak, EBa
n3 OpeHOyp>kbst 25 aerycra 2016 r. Haya-
Ad MUTPaUMIO B BOCTOYHOM HArpaBAEHUMU,
3a 5 AHeli npoaeTeAa yepes Bech cesep Ka-
3axcraHa (1329 km), 31 aBrycra yke 6biaa
IO’KHEee 03. 3aiicaH, OTKyAa Nepemectaach B
CUHU3SIHL-YITYyPCKMIA  QaBTOHOMHBIA  OKPYT
Kutasi u crana murpupoBath Ha tor yepes
Bocrounbiit TsaHb-llaHb, KyHbAyHb, Kapaxo-
pym 1 Tumaram B 6acceiiH MHaa (KapsikuH u
Ap., 2018e). AitHa 13 KaparaHAayHcKkol obaa-
CTU1, HadaBLasi murpaumio 29 asrycra 2018 r.,
ylAQ, HA0BOPOT, Ha 3araa, NMPOAETEB Yepes
Bech KazaxcraH Ao Boaru (2363 km) 3a 18
AHel, OTKyAa nepemectuaach B [peakas-
Kasbe M MUTpUpoBara Ha ApaBUICKWIA M-B
yepe3 Kaska3s. Hecmorpsi Ha npoaorxu-
TEeAbHbIE OCEHHME MepeMeLleHUs] STUX ABYX
CaMOK, CyLIeCTBEHHO MpeBblllalolme TaKko-
Bbl€ MHOIMX APYIMX MTML, CAMKM B LIEAOM
B Hawel BLIGBOPKE MOTPATMAM HA MEPBYIO
OCEHHIOI0 MUTPaLMIO B CPEAHEM MeHbLie
BpemeHu (n=7, 43+22,3 AHsl, M€AMaHa =
32 AHs1, AManasoH 25-84 AHsl), yeM camubl
(n=8, 61+20,1 AHell, meanaHa = 58 aHel,
AvanasoH 35-93 AHs1), HO pa3HuUa He Ha-
A&KHas (T=6,0, Z=1,4, p=0,18) us-3a 60AL-
woro pasbpoca 3HadeHun (puc. 20). boree
3HAUYMTEeAbHAsl Pa3HMLA B MPOAOAKUTEALHO-
CTU murpaumm camok (n=3, 32+7,5 aAHen,
MeAMaHa = 32 AHsl, Avana3oH 25-40 aHen)
u camuoB (n=6, 62+19,5 AHel, meanaHa =
58 aAHel, ananasoH 40-93 AHs) rnokasaHa
AAst NTMU U3 AATae-CasiHCKOro pervoHa, Ho
TaKkke He HaaéxHas (T=0, Z=1,6, p=0,11)
M3-3a MaAOi BIBOPKM CAMOK.

BHe 3aBMCMMOCTM OT MOAQ, OPAbI U3 BbI-
BOAKOB, B KOTOPbLIX OHM ObIAV €AVHCTBEHHDI-
MM MTEHLAMM, MOKA3aAM TEHAEHLMIO K 6o-
A€€ AAUTEALHOW murpaumm (camku: 32-84,
B cpeaHeM 55+23,5 aAHen, n=4; camubi:
77-93, B cpeaHem 85+11,3 aHeld, n=2), yem

Murpupyrolme CTernHbie OPAbI M CTEPBIITHUKMU
(Neophron percnopterus). ®Poro M. KapsikuHa.

Migrating Steppe Eagles and Egyptian Vultures
(Neophron percnopterus). Photo by I. Karyakin.

to spend less time for their first autumn
migration (n=7, 43+22.3 days on aver-
age, median = 32 days, range 25-84 days)
than males (n=8) 61+20.1 days, median =
58 days, range 35-93 days), but the differ-
ence between sexes is not reliable (T=6.0,
Z=1.4, p=0.18) (fig. 20). A tendency would
be even higher if we consider only birds
from the Altai-Sayan region (females: n=3,
32+7.5 days, median = 32 days, lim 25-40
days; males (n=6, 62+19.5 days, median =
58 days, lim 40-93 days).

Eagles who were the only nestling in a
brood are tended to show a longer duration
of migration compared with those who got
a sibling, despite the eagle’s sex (table 7).
In this case, Tuvin who lost a sibling in the

Murpupyroumii CTeriHoi opéa u YEpPHLIE KOPLIYHDI
(Milvus migrans). @oto Y. KapsikuHa.

Migrating Steppe Eagle and Black Kites
(Milvus migrans). Photo by I. Karyakin.
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Puc. 20. Avarpammbl pasmaxa MpOCTPAHCTBEHHBIX XapaKTEPUCTMK NepeMeLleHNi B MePUOA NeEPBOM OCEHHER MUrpaLmm 1 CKOPOCTHU repemMelle-

HWI CTEMHDbIX OPAOB.

Fig. 20. Box-and-whiskers plots of spatial characteristics and speed of 1CY Steppe Eagles’ movements during first autumn migration.

OPALI M3 BLIBOAKOB C ABYMsl MT€HLaMyM (cam-
Kku: 25-29, B cpeaHem 27+2,0 aHs, n=3;
camupl: 35-75, B cpeaHem 52+14,8 aHeir,
n=06) (puc. 20), Npu OTCYTBUU AOCTOBEPHLIX
PasAMuMii Kak AAsl Bcell BOOPKM, Tak U OT-
A€AbHO AAsl camok (T=0, Z=1,6, p=0,11) u
camuos (T=0, Z=1,3, p=0,18).

[eHepaAbHbII  a3sMMyT  nepemelleHui
CTEMHLIX OPAOB HA MMUIpauMyM COCTaBUA
165-251°, B cpeaHem (n=18) 227+24,3°.
HanpaeaeHue murpaumm npakrmyecky Bcex
AATae-CasiHCKMX MTUL C TPeKepaMm ASKUT B
AOCTATO4YHO Y3KOM cekTope ot 208 ao 251°

nest was attributed to the no-sibling group.
Values for eagles from broods of different
sizes divided by sex are present on the
fig. 20.

The general azimuth of the Steppe Eagles
movements on migration was 165-251°,
227+24.3° on average (n=18). It is notable
that the direction of migration of most of
the Altai-Sayan eagles lies within a rather
narrow range from 208 to 251° (238+12.7°
on average, n=12), while eagles from two
other regions migrated over a wider range
— from 165 to 241° (205+27.3° on aver-
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Puc. 21. \vHeliHbIe AUCTAHLIMM CTEIMHLIX OPAOB, MTOMEYEHHDLIX TPeKepamMm, OT MECT
MOSIBA€HMSI HA CBET K MECTAM 3MIMOBKM BO BPEMSsI ME€PBON OCEHHEN MurpaLmu. Yc-
AoBHble 0603HadeHus: OO — OpeHbyprckas obaacts Poccum, KO — KaparaHaMHckas

obaactb KasaxcraHa, ASR — Aatae-CasiHckmii pervoH Poccum.

Fig. 21. Linear distances from the natal areas to the wintering places covered
by Steppe Eagles tagged with tracking devices during first autumn migration.

Legend: OO — Orenburg region of Russia, KO — Karaganda region of Kazakhstan,

ASR — Altai-Sayan region of Russia.
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age, n=0) (fig. 21). According to the ringing
data, the general azimuth of the migration
of Orenburg birds varied from 160 to 205°,
and the Altai-Sayan eagles — from 218 to
251.5° since they use both Indian (Gujarat)
and Arabian wintering grounds (we got
two ring recoveries from the first-year eag-
les hatched in Altai from the Trans-Caspian
parts of Iran near the border with Turkme-
nia: see fig. 22 and publications: Bekman-
surov et al., 2012; 2016; 2017; Karyakin et
al., 2015; 2018c; Al-Sheikhli et al., 2017).
Nevertheless, none of the tagged Altai-
Sayan eagles in their first autumn migration
moved west of eastern Iran, although the
Orenburg birds showed the flyway within
the frames defined by the ringing. It is in-
teresting that Ayna from Central Kazakhstan
with her longitudinal beginning of migra-
tion is also not an outlier: we already got
a ring recovery from the Volgograd region
of Russia from another eagle originated
from the same Central Kazakhstan breeding
group (fig. 22: 5397).

The linear distance, the track length and
the track length normalized by the number
of locations from the nest to the first loca-
tion of winter movements of juvenile eagles
are presented in table 7. The mean values
of I-distance and t-length are calculated for
15 eagles that survived the whole migra-
tion, but mean n-t-length is calculated for
the whole set of 18 eagles including those
with incomplete migration. L-distances
and t-lengths does not differ significantly
between sexes or eagles from different-
sized broods and different regions. But
n-t-length showed differences between
sexes and regions. It turned out that the
females have longer normalized tracks
during the first autumn migration (678-
5,200 km, 2,172+1,996.8 km on average,
n=7, excluding Dusya or 163-5,200 km,
1,921+1,724.1 km on average, n=8) than
males (619-1,407 km, 896+249.2 km on
average, n=8, excluding Stepasha and Tu-
vin or 619-1,581, 937+327.0 km on aver-
age, n=10) (table 7) with the relevant differ-

Puc. 22. Cxembl BO3BPATOB KOAELI OT CTEMHbIX OPAOB.
To4kyM BO3BPATOB MPOHYMEPOBAHLI B COOTBETCTBUM C
Homepamu aHKeT B BA «KoabLebaHme» Poccuiickoit
CeTU U3YHEHUS M OXPAaHbl MePHATLIX XUIIHUKOB.

Fig. 22. Schemes of ring recoveries from the Steppe
Eagles. Locations are numbered in accordance with
recovery IDs in the Ringing Database of the Russian
Raptor Research and Conservation Network.
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(B cpeaHem 238+12,7°, n=12), B TO Bpems
Kak opAbl U3 OpeHBypxbst U LleHTpaabHoro
KasaxcraHa murpupoBaau B 6oaee WmnpoKom
Avaria3oHe — or 165 Ao 241° (B cpeaHem
205+27,3°, n=6) (puc. 21). llo AaHHBLIM
KOALLIEBAHMSI T€HEPAALHLIM asuMyT Murpa-
LMK OPEHOYPIcKUX MTUL U3MEHSIACS OT 160°
A0 205°, a AAsl anTae-CasiHCKMX OPAOB Ba-
poupoBan or 218 ao 251,5° 3a cyéT yxoaa
nTMu Kak Ha ViHaniickme (Tyaxapar), Tak M Ha
Apasuiickue 3MMOBKM (ABa BO3BpaTa MnepBo-
rOAOK C AATasl U3 3aKacrmickon 4yactm Mpa-
Ha 6AM3 rpaHuLbl ¢ TypkMeHuei: cm. puc. 22
n nybamkaumm: bekmaHcypoB u ap., 2012;
2016; 2017; KapsiknH m Ap., 2015; 2018c;
Anb-Llerixan u aAp., 2017). Tem He meHee,
HM OAHA M3 MOMEYEHHLIX TpPeKepamu aa-
Tae-CasiHCKMX MTUL B CBOIO MEPBYIO OCEH-
HIOIO MUTPaUMIO HE CMECTMAACL 3araaHee
BOCTOYHOro MpaHa, xoTs opeHOyprckue
NTULBI MOKa3aAu PA3AET B COOTBETCTBUM C
pPaMKamu, onpeAeAEHHLIMU KOAbLIEBAHMEM.
NurtepecHo, uto u aas LleHTpaabHoro Ka-
3axcraHa BbIGop AMHOM nepeAérta Ha 3arnaa
K BOAre He sIBASIETCSl €AMHUYHLIM CAyYaeMm,
Tak Kak u3 Boarorpaackoi obaactu ume-
€TCsl BO3BPAT KOAbLIA OT OpAa M3 TOW >Ke
THE3A0BOW TpynnupoBku B LleHTpasbHOM
KaszaxcraHe, 13 KOTOPOW NPOUCXOAUT AliHa
(puc. 22: 5397).

AVHeWMHasi AUCTaHLMsl OT THe3Aa AO TOY-
KM Hayand 3MMHMX TEPEMEILEHUN B XOAE
MEPBOM OCEHHEN MuUrpauum BapbMpPOBasd
oT 2139 A0 4222 KM, COCTaBAsISI B CPEAHEM
(n=15) 3168+614,5 kM. Hukakoi aocro-
BEPHOM PAa3HMLLI B AVHEWMHDLIX AMCTaHLIMSIX
CaMLIOB M CaMOK, a TakoKe MTUL U3 pasHopas-
MEPHDLIX BLIBOAKOB U PAa3HLIX PErMoOHOB HE
obHapy»keHo. Ho rno npoTskEHHOCTM Tpeka
OT rHe3Aa AO MeCTa 3MMOBKM, HOPMAaAM30-
BAHHOTO MO AOKAaLMSIM, OTMEYEHDI PasAMYMsI
MEKAY OpAaMM PA3HOrO MOAA U U3 PasHbIX
pervoHoB. NMpoTsHKEHHOCTL TPeKa Yy Pa3HbIX
OpAOB (6€3 yyéTa NMTULL HE 3aKOHYMBLIMX MU-
rpaumio) BapbmpoBasa ot 3675 ao 8104 km,
cocTaBAsisl B cpeaHem (n=15) 5336+1491,3
KM. DTOT >ke nokasateab Ha 100 Aokauwmit
BapbupoBar oT 619 ao 5200 km, cocras-
Asis1 B cpeaHem (n=15) 1491+1303,6 km (ot
163 aro 5200 km, B cpeaHem 1374+1238,4
KM C Y4ETOM MTULL HE 3aKOHYMBLIMX MUrpa-
umto). OkasanoChb, YTO CaAMKM TPOAETaAU
GOALIIME PACCTOSIHUSI B XOAE MEPBOI OCEH-
Hel murpaumm (678-5200 km, B cpeaHem
2172+1996,8 km, n=7 6e3 yuyéta Aycu, nam
163-5200 km, B cpeaHem 1921x1724,1
KM, N=8), Hexkean camubl (619-1407 km, B
cpeaHem 896+249,2 km, n=8 6e3 yuérta Cre-
nawuv u TyBuHa, uam 619-1581, B cpeaHem

CrerHbie OpALI M MAAAABIIMKM Ha 3MMOBKe B MIHAMM.
doro Y. KapsikuHa.

Steppe Eagles and vultures on wintering in India.
Photo by I. Karyakin.

ence (T=0, Z=2.37, p=0.018) for birds that
finished migration. Moreover, sex differenc-
es in the normalized track length were sub-
stantial for birds from the Altai-Sayan region
and were practically absent in Kazakhstan
eagles (fig. 20).

The straightforwardness of migration was
significantly higher in the ASR eagles (lim
0.57-0.91, mean 0.73+0.09, n=12 for all
migrating birds or 0.72+0.10, n=9 for birds

CrernHble opAbl Ha 3MMOBKe B MIHAMM.
Poro WM. KapskuHa.

Steppe Eagles on wintering in India.
Photo by I. Karyakin.
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937+327,0 km, n=10) (taba. 7) c AocTOBEP-
HoM pasuuuen (T=0, Z=2,37, p=0,018 no
nTMUam, 3aKOH4YMBLWMM Mmurpaumio). MNpuyém
MOAOBBIE PA3AMUMST B HAAETE KMAOMETpParKa
BO BpeMsl MUrpaumy ObIAM 3aMETHBIMU AAsI
ntmu n3 Aatae-CasiHCKOro pervoHa u rnpak-
TUYECKM OTCYTCTBOBAAM Y Ka3aXCTaHCKMX Op-
AoB (puc. 20).

[potspkéHHocT Murpaumy Ha 100 Aoka-
unin y opeHbyprckux opanu (798-3524, B
cpeaHem 2161+£1927,6 km) n y nmmu u3 Aa-
Tae-CasiHckoro pervoHa (163-5200 km, B
cpeaHem 1348+1354,6 km, n=12 van 619-
5200 km, B cpeaHem 1535+1495,3 km, n=9
6e3 yyéTa NTvU, HE 3aKOHYMBLIMX MUTPALIMIO)
ObIAQ MPAKTUYECKM B ABA PA3a BbllE TAKOBOWA
opAoB 06oumx MoAaoB u3 Aatae-CasiHCKOro
pervioHa. EcrectBeHHO 3TO cKasanoCh M Ha
MPSIMOAVHEMHOCTY MUTPaLIMM, KOTopasl MaK-
CUMaALHO MPUOAVMIKAETCSl K MPSIMON Y aA-
Tae-casiHckux nmmu (0,57-0,91, B cpeaHem
0,73+0,09, n=12 uam 0,72+0,1, n=9, 6e3
yyéTa NTUL HE3aKOHYMBLIMX MUIPALMIO),
HEXEAM Y OPEHOYPIcKMX M Ka3axCTAHCKMX
(0,35-0,58, B cpeanem 0,47+0,16, n=2
Al opeHbByprckux u 0,41-0,61, B cpeaHem
0,49+0,09, n=4 AAs1 Ka3aXCTAHCKMX OPAOB)
C AOCTaTOYHO BLICOKOM AOCTOBEPHOCTbIO
pasHuubl (T=0, Z=2,2, p=0,028) ars1 OpAOB,
3aKOHYMBLIMX Murpaumio (Taba. 7, puc. 20).
Hu3KkniA MHAEKC NPSIMOAMHEMHOCTM MUrpa-
UMM OPEHBYPIrCKMX U KAa3aXCTAHCKMX OPAOB
MO3BOASIET CAEAATb MPEANOAOXKEHME O TOM,
YTO OHM KOMIMEHCMPOBAAM PAHHUI OTAET C
THE3AO0BLIX TEPPUTOPUI XAOTUHYHLIMM Tepe-
MeLIeHMSIMM HAa HAaYaAbHOM 3Tare Murpauuu
AO TeX Mop, rMoka He BCTPanBaAuch B ohop-
MVBLUMICS MOTOK MMUIPAHTOB, KOTOPDLIM IWEA
B U3BECTHOM U BMAMMOM APYTMMM MTMLIAMU
pycAe MpoAéTta yxke 6oAee CTPEMUTEALHO U
HarnpaBAEHHO K MeCTam 3MMOBKM.

Bo Bpemsi nepBoil OCEHHEeN murpaumm
CTerHble OPALI B A€HL MpPOAETaAM (C y4éTom
BCEX OCTAHOBOK) B CpeaHeM OT 14 a0 249 km
(105,19+56,69 Kkm/AeHb MO Bceil BuibOpke
13 18 opAoB, C y4ETOM TeX, KOTOpble He 3a-
KOH4MAM murpaumio, n 116,93+53,83 km/
AeHb 10 BuibopKe 13 15 OpAOB, 3aKOHYMBLIMX
murpaunio) (Taba. 7). CpeaHsisi AHEBHAsI CKO-
POCTb MO COBOKYMHOCTV AOKALIMIA COCTaBASIAQ
8,76+4,72 xm/4 (ot 1,17 p0 20,75 km/4) no
Bceli Bulbopke 13 18 opAaos, uan 9,74+4,49
Kkm/4 (ot 5,38 A0 20,75 km/4) Mo BuiBOpKe 13
15 OpAOB, 3aKOHUMBILMX MUTPALIMIO.

CaMKM ABUraAMCb CO CPEAHEN CKOPOCTLIO
(ot 14,0 (Aycs) ao 249,0 (Aara) KM/A€HD,
CPEeAHsIsl CKOPOCTL BCEX 8 caMOK COCTaBMAA
127,6+71,96 km/aeHb (o1 76,3 A0 249,0 kvm/
A€Hb, B CPEAHEM MO 7 NTMLAM, 3aKOHYMBILMM

Monoaoii cternHoii opéa Ha 3uMmoBKe B MIHAMM.
@doro W. KapsikuHa.

Young Steppe Eagle on wintering in India.
Photo by I. Karyakin.

that survived migration) than in Orenburg
(lim 0.35-0.58, mean 0.47+0.16, n=2) and
Kazakhstan eagles (lim 0.41-0.61, mean
0.49+0.09, n=4) (T=0, Z=2,2, p=0,028)
for eagles that survived the migration. The
low straightforwardness of migration of the
Orenburg and Kazakhstan eagles suggests
that they compensate for the early depar-
ture from the breeding territories by ram-
bling movements at the beginning of mi-
gration until they fit into the existing migra-
tion corridor.

During the first autumn migration, daily
covered distance (DCD) (taking into ac-

Moaoaoii crernHoi opéa Ha 3uMmoBKe B MIHAMM.
Poro M. KapskuHa.

Young Steppe Eagle on wintering in India.
Photo by I. Karyakin.
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murpaumio, — 143,9+59,85 km/aeHb). Cam-
LUbl ABUFAAMCL CO CPEAHElN CKOPOCTbIO OT
57,7 (Crenawa) Ao 180,1 (KeH>KbIK) KM/A€HbD,
CpeAHsisi ckopocTb Bcex 10 camLOB cocTaBu-
Aa 87,2+35,15 km/aeHb (65,4-180,1 km/
A€Hb, B CPEAHEM MO 8 NTULIAM, 3aKOHYMBLIMM
murpaumio, — 93,4+36,95 km/aAeHb). Camkm
nepemellaAuch CO 3HAYUTEALHO GOoAbLIeN
CKOPOCTLIO, YeM camubl (puc. 23), npu4ém
pasHuua no 15 nTMuam, 3aKOHYMBILIMM MU-
rpaumio, HaaéxHa (T=2, Z=2,03, p=0,043)
AOCTOBEPHLIX PasAnymMii B CKOPOCTU MNepe-
MEILEHNST OPAOB M3 PA3HOPA3ZMEPHLIX BbI-
BOAKOB, 3aKOHYMBLIMX MUIpAauUMio, HE Hai-
AeHo (T=8, Z=0,52, p=0,6). Tem He meHee,
OPABLI, KOTOpPLIE SIBASIAMCbL E€AMHCTBEHHLIMM
MTeHLaMM B BLIBOAKAX, MMOKAa3aAM TEHAEH-
LUMIO ABUratbCsl C MeHbLIE AHEBHOM CKO-
poctbio (65,4-128,6 KM/A€HL, B CpEAHEM
94,5+24,42 xm/AeHb, N=0), HEXEAU OPAbI
U3 2-X MNTEHUOBLIX BLIBOAKOB (64,6-249,0
KM/A€Hb, B cpeaHem 131,9+24,42 Km/A€HD,
n=9). 3Ha4yeHus1 NO MOArpyrrnam rnpPUBEAEHbLI
B TabA.7, pasbueHune MoArpyrn no rnoAy cMm.
Ha puc.23. Y camoK BHYTPU MOAMPYIII BbIsSIB-
A€HA TEHAEHLMSI K OGOALILEN PA3HULIE B CKO-
POCTU MUTPAaLIMM, YEM Y CAMLIOB, HO C HU3KO

count all stops) averaged between indi-
viduals from 14 to 249 km/day, mean
105.19+£56.69 km/day, n=18 (full sample
set), or mean 116.93+53.83 km/day, n=15
(eagles that finished migration) (table 7).
DCD were significantly higher in females
than in males (T=2, Z=2.03, p=0.043) (fig.
23) for eagles that survived the migration
(n=15). No significant differences between
birds from different size broods were found
(table 7). A split of the DCD value between
different sexes and different brood-size is
represented in fig. 23. Females tended to
have bigger differences in DCD than males.

Dusya is a female from the late brood,
significantly differed from all other eagles.
In her case, the main prey of Steppe Eag-
les — Sousliks were no longer available due
to late dates, therefore Dusya migrated
through Altai in short flights, making reg-
ular stops ar stony mountain tops above
alpine meadows, where she preyed Altai
Pikas (Ochotona alpina). She began to in-
crease daily covered distances only when
she passed the mountains of Altai and
reached the steppe zone of Kazakhstan. But
here we lost her signal. Thus, Dusya was ex-

Cp CKOPOCTH Iep us ¢ yuérom ocranosok / The average daily speed of movement with stopovers
220 260 300 . .
oM 240 oM 280 | OM
200 | | CJMSE 1 [IM+SE [ M+SE
2 T M=SD - 1 M=SD 260t | T MxSD
E 180 240 |
-~ 200 a
g 160 | 220
g 180
& | 200 |
—~ 140 1 180 l 180 + °
I
g 140 160 |
_; 120 { I
% 120 T oy
£ o N 120} 5 l
3 100 a
-4
§. a0 ] - 100 +
80 =
8 s T wf [
&0 60 60 = -
40 40 40
Tox / Sex M F F M M F F F M M
YHcno NTERMNos B BuBoKe / Brood size 1 2 1 2
Pernon / Region ASR OO0 KO ASR KO
MaxcumansHas CKOPOCTH IIEp ¢ yuérom octanosok / The maximum daily speed of movement with stopovers
550 600 600
oM oM oM
L M+SE 550 | | O M4SE 550 b | I MESE
Z 5001 | DMSD T M+SD T M+5D
] o
500
E 500 T
< 450 T
3 450 o °
o 450 T
o - T
£ 40 400
% - 400
-.; 350 350 B
S J- 350
3 300 T
§ e - 300 - E
& 250 ]
S 250 -
200 1 250 1
200 150 200
Ilon / Sex F F F M M

M F F M M
Yuciro OTeHNOB B BEBogKke / Brood size 1 2 2

Permon / Region ASR 00 KO ASR KO
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Fig. 23. Box-and-whiskers plots of daily covered distances of 1CY Steppe Eagles during the first autumn migration.
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Puc. 25. Ipachykn
€KEAHEBHOTO ABMKE-
HUs1 CTEIMHLIX OPAOB BO
BPEMSI NIEPBOM OCEHHEN
murpaumm.

Fig. 25. Charts of the
daily movement of
1CY Steppe Eagles
during the first autumn
migration.
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cTeneHblo HaaéxHoctu (camku: T=0, Z=1,6,
p=0,11, camubi: T=0, Z=1,34, p=0,18).

OT BCcex OPAOB CYLIECTBEHHO OTAMYaAaCh
Aycst — OpAMLA M3 MO3AHErO BLIBOAKA, KOTO-
past MowAa B MUIPaLIMIO OYEHL MO3AHO, KOT-
AQ CYCAVIKM Y KE BBIAM HE AOCTYITHDI, MOSTOMY
yepes AATal NTMLA MWUIPUpPOBaAd KOPOT-
KMMM MepeAétamy, 4acTo OCTaHABAMBAsSIChL B
rOAbLIAX, TA€ B 3TO BPEMs FOAd aKTUBHA aA-
Tarickasl nmyxa (Ochotona alpina). Opanua
CTaAa HapalwuMBaTth AHEBHbLIE AMCTAHLMM MU-
rpaLmmy TOALKO B CTenHoOM 30He KasaxcraHa
(koraa mpouAa ropHOAECHYIO 30HY AATas),
HO e& murpaumsi 6biAa NPepBaHa, a rnoTomy,
BEPOSITHO, AyCsl He ycreaa nokasarb Makcu-
MaAbHbIE CKOPOCTHU.

MakcManbHbIE €KEAHEBHLIE AMCTaHLIMMU,
MPEOAOAEBAEMbIE OPAAMM HA MUrpaumMm B
CBETAOE BPEMSsI CYTOK, U3MEHSIAUCL OT 69,2
A0 557,3 km, B cpeaHem no Bcem 18 op-
Aam 333,6+118,75 km/aeHb (o 17 opaam
6e3 yuéta Aycn — ot 222,1 a0 557,3 km, B
cpeaHem 349,2+101,76 km/aeHb). Kak 1 B
CAydae CO CPEAHVMMM CKOPOCTSIMM, CAMKM
(6e3 yuéra Aycym) nokasaam GoAblIME MaK-
CYMaAbHbIE CKOPOCTM MepeMeLIeHs B AEHD,
yem camubl (puc. 23) ¢ HAAE)KHOW pasHuLen
(T=2, Z=2,03, p=0,043).

AocTatoyHO cepLE3HONM OKasaaach pas-
HMLA B MaKCMMAAbHBIX AHEBHLIX AMCTAHLIMSIX
Yy MTUL OAHOTO U TOTO XK€ MOAA U3 PA3HbLIX
pervoHoB. HauBbicuive 3Ha4YeHus MoKasaau
camku n3 OpeHbypskbsi (481,2-557,3 km/
AeHb, B cpeaHem 519,3+53,81 Kkm/AeHD,
n=2), a MMHMMAaALHLIE MOKa3aTteAn OLIAM Xa-
PaKTepHbl AAsl caMoK M3 KasaxcraHa (294,1—
338,7 km/AeHb, B cpeaHem 316,4+31,5 km/
A€Hb, N=2). B rpynne camuoB MakcMMaib-
Hble rokasateam OblAM y ntvu u3 Kasax-
craHa (439,4-495,4 km/AeHb, B CpeAHeM
467,4+39,6 Km/AeHb, N=2), MUHUMAAbLHbLIE
— y aAtae-casiHckux (222,1-359,9 km/AeHb,
B cpeaHem 274,5+45,6 km/aeHb, n=8). Oa-
HaKO pa3HMLA He HaA&KHA M3-3a MAAOWM BbI-
6opkn (T=0, Z=1,34, p=0,18). Takke He
OTMEYEHO KAaKOM-AMOO 3HAYMMOM PA3HULIBI
B MAKCMMAALHBIX AHEBHbLIX AMCTAHLIMSIX MM-
rpaumm MeKAY OPAAMU U3 PA3HOPA3MEPHbIX
BbiBOAKOB (T=13, Z=0,17, p=0,87), xots B
LIEAOM CaAMKM U3 BLIBOAKOB M3 ABYX MTEHLIOB
HaA€TaAM MAaKCMMAALHLII AHEBHOWM KMAOME-
TPa)K BO BPEMsI OCEHHeW Murpaumm, B TO
BpeMsl Kak ¢ camuamy 6bIA0 Bcé HaobGopoT
(MakcMMaAbHblE AHEBHbIE AVICTAHLIMM MOKPbI-
BaAM AMLIb CAMLbI U3 BLIBOAKOB, B KOTOPbIX
OHM BLIAM €AVHCTBEHHLIMM).

EcAM cpaBHMBaTL CaMLIOB CUGCOB MEXKAY
coboii (Llloviry u Xaasaa, Mun 1 CuH), TO
6pOCaloTCs B rAa3a MEHbLIME MAKCMMAaAbHLIE

cluded from data analysis of maximum daily
covered distances (maxDCD).

The maxDCD between eagles varied from
222.1 to 557.3 km, 349.2+101.76 km/
day on average for n=17 (without Dusya).
Females again showed higher values than
males (T=2, Z=2.03, p=0.043) (fig. 23).

We found no differences between maxD-
CD in eagles from different regions. Spliting
groups by sexes showed that maximum val-
ues were shown by females from Orenburg
region (481.2-557.3 km/day, 519.3+53.81
km/day on average, n=2), and minimal by
females from Kazakhstan 294.1-338.7 km/
day, 316.4+£31.5 km/day on average, n=2).
And among males — maximum by males
from Kazakhstan (439.4-495.4 km/day,
467.4+39.6 km/day on average, n=2), and
minimum by males from the ASR (222.1—
359.9 km/day, 274.5+45.6 km/day on av-
erage, n=8). No difference in maxDCD was
found between eagles from different-sized
broods as well.

It is interesting that in two pairs of siblings
(all males — Shoygu and Khaddad, Min and
Sin), the younger ones have lower values of
the maximum DCD, but higher of average
DCD than the older ones (table 7, fig. 23).

The graphs of the daily movements of the
eagles are shown in fig. 24-25. The eagles
alternated flights with stops, the number
and duration of which are extremely une-
ven and are determined by specific feeding

CrerHoit opéna ro umenHn KeH>kbik Ha 3uMoBKe B VIHAMM.
Poro H. bxarra.

Steppe Eagle named Kenzhyk on wintering in India.
Photo by N. Bhatt.
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AUCTAHLIMM Y MAAALIMX MTEHLIOB B BLIBOAKAX,
B TO BPEMsl Kak CPEAHME AHEBHbIE AVCTaHLIMU
BO BPEMsl MUrPaUMM Y HUX HA0B6OPOT BbiAM
GoAbLLIE, YEM Y CTapWMX MTEHLOB (TabA. 7,
puc. 23).

[pachmkn eKeAHEBHOrO ABMIKEHMSI OPAOB
nokasaHol Ha puc. 24-25. U3 rpachmkos BUA-
HO, YTO CTPEeMUTEALHbIE MEPEAEThI OPABI Ye-
PEAOBaAM C OCTAHOBKAMM, YMCAO U MPOAOA-
SKUTEALHOCTDL KOTOPbIX KPaiHe HepaBHOMEP-
Hbl M HA KQKAOM MMUIPALMOHHOM MapuipyTe
OIPEAEASIOTCSI  KOHKPETHLIMU  KOPMOBLIMU
YCAOBUSIMM.

YMCcAO AETHLIX AHEN (AHEM C aKTMBHDLIM
rnepemelleHnemM) B MEPBYIO OCEHHIOI MMU-
rpaumio BapbupoBaro oT 27 (CapbiryAb)
A0 57 (AViHa), coctaBuB B cpeaHem (n=13)
38,5+9,15 AHel. AOAst AETHLIX AHEN OT 06-
el MPOAOAKUTEALHOCTM MMUIpauMm Ba-
poupoBara ot 48,4 ao 100%, B cpeaHem
71,23% (1aba. 8). Boobue 6e3 AAMTeALHBIX
OCTAaHOBOK COBEPLUIVAM TEPBYIO OCEHHIO
murpaumio opamubl Aaa 1 Capoiryan. Ymenao
OCTAaHOBOK Ha CyTKM M BGOA€e BapLbUPOBAAO
or 1 (Kemwxnik) A0 16 (AiHA), B CpeAHEM
(n=13) 5,7+4,19 (c yuétom 6e30CTaHOBOY-
Horo nepeaéra Aabl U Capbiryab). [Tpoaoa-
SKUTEALHOCTbL OCTAHOBOK BapbupoBasa ot 1
(Kenkbik) A0 48 aHel (YparaH), B cpeaHem
15,5+14,89 aAHeli, utO cocraBasieT oT 2,9 Ao
51,6% OT NPOACAXKMTEALHOCTM MUrpaLmm
opAoB, B cpeaHem 28,77% (taba. 8). Mpu
o4eHbL BOABLIOM pasbpoce rnokasareAeli (puc.
206), AOCTOBEPHDIX PA3AUYUIA MEXKAY CaMKaMm
M camuamu He BbisiBA€HO. OAHAaKO CaMKM Mo-
Ka3aAM TEHAEHLMIO MPOBOAUTL GOAbLIE AHEN
B aKTMBHOM [epeMeIleHNM B XOAE MUrpa-
wm (79%), Hexkean camubl (68,39%) (T=O0,
Z=1,83, p=0,068), oHM >K& MeHblue AHeN
npoBeAr Ha ocraHoBkax (0-27, B cpeaHem
9,25+12,7 AHein — 4 camkm n 1-48, B cpeaHem
18,3+15,6 aAHeli — 9 camLOB), 1 MX OCTAHOB-
K1 6biAv Kopode (06, B cpearem 1,61+1,23
AHel, n=23), yem TakoBble camuos (1-27, B
cpeaHem 3,11+5,17 aHeit, n=53).

AeTarbHble TMOCYTOYHbIE XapaKTEPUCTVKU
MUTPaLMM CTEMHBIX OPAOB AOCTYTHLI B [1pu-
AokeHun 195, be3 yuéta OCTaHOBOK (TOALKO
B AHEBHOE BPEMsl) CKOPOCTL MepemMeLleHus]
OPAOB BapbMpoBana oT 5,48 ao 75,91 km/y,
COCTaBAsIs B CpeAaHeM (n=2712) 23,69+12,74
KM/4  (Taba. 9). Tpuyém camkm ABMra-
AVICb B CPEAHEM C GOALWMMM CKOPOCTSIMM
(26,39+13,57 km/4, ot 5,64 Ao 72,88 Km/y,
n=929), yem camupl (22,27+12,05 km/4, or
5,48 ro 75,91 km/4, n=1783) c Haaé&KHOM
pasuuueii (T=0, Z=6,33, p=0,0000).

% http://rrren.ru/wp-content/uploads/2019/12/Add 1-migration.xls

CrenHoit opéa no nmenn KeHxbik Ha 3umoBke B VIHAuM.
Poro H. bxatra.

Steppe Eagle named Kenzhyk on wintering in India.
Photo by N. Bhatt.

conditions on each migration route. Data on
the amount of active (i.e. with active move-
ments) and non-active (i.e. stopovers) days
in individual migration is shown in table 8.

Only two females — Ada and Sarygul
showed migrations without noticeable stops.

With a very wide scatter of values (fig. 26),
we found no difference in daily characteris-
tics of migration. However, females tended
to have more active days (79%) than males
(68.39%), they spent fewer days at stops (lim
0-27, mean 9.25+12.7, n=4 for females; and
lim 1-48, mean 18.3+15.6, n=9 for males),
and their stops were significantly shorter (lim
0-6, mean 1.61+1.23, n=23) than of males
(lim 1-27, mean 3.11+5.17, n=53).

Detailed daily characteristics of the Steppe
Eagles migration are available in Appendix 1.
Table 9 represents the diurnal characteristics of
the first autumn migration of 1CY eagles.

The speed (excluding stops) of the eag-
les varied from 5.48 km/h to 75.91 km/h,
mean values for each eagle are shown in
the table 9, mean value over the whole set
is 23.69+12.74 km/h (n=2712) on aver-
age (table 9). Females moved on average
with higher speeds (26.39+13.57 km/h,
from 5.64 to 72.88 km/h, =929) than males
(22.27+12.05 km/h, from 5.48 to 75.91
km/h, n=1,783) (T=0, Z=6.33, p=0.0000).
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Taba. 8. [locyToYHbIE XaPAKTEPUCTMKM MEPBOM OCEHHEN MUTPALIMM CTEMHLIX OPAOB.

Table 8. Daily characteristics of the first autumn migration of 1CY Steppe Eagles.
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Mms Name E E£a SZ AE5H % FZ E 3e O3ZS 9J6:=5H&
YparaH / Uragan m 93 45 48.4 8 48 6+8.14 (1-23) 51.6
TyBuH / Tuvin? m >38? 29 76.3 5 9 1.8+0.84 (1-3) 23.7
Wotiry / Shoygu m 63 42 66.7 8 21 2.6x1.77 (1-6) 33.3
Xaaaaa / Khaddad m 48 37 77.1 7 11 1.6£0.79 (1-3) 22.9
Xakac / Khakas m 53 45 84.9 7 8 1.14+0.38 (1-2) 15.1
Uta / Ita f 40 30 75.0 5 10 2+0.71 (1-3) 25.0
MuH / Min m 75 50 66.7 7 25 3.6£5.1 (1-15) 333
Cun / Sin m 40 34 85.0 5 6 1.2+0.45 (1-2) 15.0
Aaa / Ada f 29 29 100 0 0 0 0
AmaH / Aman m 77 41 53.2 5 36 7.2+11.3(1-27) 46.8
AriHa / Ayna f 84 57 67.9 16 27 1.7+1.3 (1-6) 32.1
Capuiryan / Sarygul - f 27 [61]° 27 [33]* 100 [54.11° 0 [2]° 01[30]® O[15+17 (3-27)1® 01[49.2]°
Kenkpik / Kenzhyk m 35 34 97.1 1 1 1 2.9
Camkn / Females (n=4) 35.75+14.2 79.44 5.25+7.54 9.25x12.7 1.61+1.23 20.56
Camub! / Males (n=9) 39.67+6.67 68.39 5.89+2.2 18.3x15.6 3.11+£5.17 31.61
00 + KO (n=5) 37.6+12.12 74.60 4.4+6.8 12.8+17.37 2.67+5.39 25.40
ASR (n=8) 39.0+7.67 69.33 6.5x1.31 17.25x14.1 2.65+3.93 30.89
CPEAHEE / AVERAGE (n=13) 38.5+9.15 71.23 5.7+4.19 15.5+14.89 2.66x4.41 28.77

Mpumeuanns / Notes:
2 — nTMUbl He 3aBeplmnAn murpaumio / birds did not survive the migration, thus migration is incomplete;

b — B COOTBETCTBUM C METOAMKOW MUIpaLms ObiAa OrpaHNYEHA OCTAHOBKOM B 3MMOBOYHOM OBAACTH, MPOAOAXKUTEALHOCTL KOTOPO#
cocramaa 6oree 25 AHel; B CKOOKAxX AAHDI MOKA3ATEAM MUrPALIMM AASI BAPMAHTA, KOrAA OHA MPOAOAXKAAACh AO MOMEHTA Criaaa
VHTEHCMBHOCTY ABVKEHMSI B 3MOBOYHOM OOAACTU, C BKAIOYEHNEM AAUTEALHOV OCTAHOBKM MPOAOAKUTEALHOCTLIO GoAee 25 AHell B
murpaumio / According to the methods, migration was limited by a long stop (more than 25-days long) in the wintering area;
however, within the brackets we represent values we could get if we do not follow the methods and do not limit Sarygul’s
migration by that stop but include it as a part of migration.

BbicOKOV CKOPOCTLIO, KOTOPYIO OPALI MO-
IyT HECKOALKO YaCOB MOAPSIA MOAAEPIKMBATD
BO BPEMsl ABMIKEHUSI, BUAUMO, CAEAYET CUM-
Tatb AManasoH 30-40 Km/4, Npu 3TOM Ha Ta-
KMX CKOPOCTSIX MTULILI MepeMEeLIAlOTCsl OYEHD
orpaHnyeHHoe Bpemsi. Hanpumep, Xakac 3a
45 XOAOBLIX AHEW BO BPEMsI OCEHHEN Mu-
rpaLumy AMLIL B TEYEHME ABYX AHEN no 6 ya-
COB B K&XKALIZI A€TEA CO CPEAHEN CKOPOCTLIO
34-35 km/4. AOBOALHO AKTMBHLIA B CBOMX
nepemelleHmsix YparaH 3a 70 XOAOBLIX AHeT
B TeyeHue 6 AHel No 5-9 yacoB B A€HbL A€TEA
Cco cpeaHeili ckopoctbio 30-36 Km/4, € pe-
KopAOM ckopocti 59,5 km/4. Camku Aaa u

The high speed, which the eagles can
maintain for several hours, should be con-
sidered the speed range of 30-40 km/h.
However, at such speed birds move for a
very limited time. For example, Khakas
spend only two days out of 45-days migra-
tion reaching an average speed of 34-35
km/h that he maintained for 6 hours each of
two days. Quite active in his movements,
Uragan flew at an average speed of 30-36
km/h for 6 days out of 70, 5-9 hours a day,
with a speed record of 59.5 km/h. Females
Ada and Sarygul, marked by the non-stop
autumn migration, flew at an average speed
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Yucno xomoskix aaeit / Number of flight days

CapuiryAb, OTAMMMBILMECS] GE30CTAHOBOYHOIA
OCEHHEeN MUrpaumven, WAN CO CPEAHEN CKO-
poctbio 31-48 km/u B TedeHne 10 n 11 aHen
COOTBETCTBEHHO; 1Mo 7—12 (Aaa) n 6-10 (Ca-
PbINYAb) YACOB B A€Hb, C PEKOPAAMM CKOPO-
ctn 65,3 (Aaa) 1 58,9 km/4 (Capbiryab) (cm.
INpuroskenue 19%).

MakcrmanbHble ckopoctu Bbie 70 Km/4
nokasaam Kerkoik n Tac. KeHkblk 2 yaca
ABUTaACsl CO ckopocTbio 72,0-75,9 km/4 — B
BOCTOYHOM HarpasAeHun, mexxkay JKanbia-
MOV M AOAMHOM p. Yy B paitoHe CapbibyAaka,
K ceBepy ot Kaparay (KasaxcraH), npu astom

Jlons x0OBKIX HEH oT obmeH MPOJIOIKHTENLHOCTH MHTPAIHH
Share of flight days of the total duration of migration

110

of 31-48 km/h for 10 and 11 days, respec-
tively, for 7-12 (Ada) and 6-10 (Sarygul)
hours a day with speed records of 65.3
(Ada) and 58.9 km/h (Sarygul) (see Appen-
dix 1%°). Kenzhyk and Tes showed maximum
speeds above 70 km/h. Kenzhyk moved for
2 hours at a speed of 72.0-75.9 km/h north
of Karatau (Kazakhstan) eastward between
Zhaiylma and the valley of the Chu River in
the Sarybulak region. During this dash, his
loss of height was about 800 m. Tes flew at
a speed of 71.6-72.9 km/h within 2 hours,
crossing the Mongolian Altai in the south-

o NpoJOIKHTEIBHOCTE OCTAHOBOK
oT 0bmeif IPO/ICIKHTENHOCTH MHTPAllHH
Share of the duration of stopovers
from the total duration of migration
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Puc. 26. Avarpammbl pasMaxa XapakTepUCTVK NepeMelleHys] CTEMHBIX OPAOB BO BPEMsI MEPBOV OCEHHEN MUTPAaLnu.

Fig. 26. Box-and-whiskers plots of 1CY Steppe Eagle’ movements during the first autumn migration.
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TabA. 9. Bpems 1 CKOPOCTb MepeMELLEHMST CTEMNHLIX OPAOB B CYTKM BO BPEMSI MEPBOI OCEHHEN MUrPALIMN.

Table 9. Diurnal duration and speed of movements of 1CY Steppe Eagles during the first autumn migration.
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Name E 5Z U4EZS O3EZE aFL22 UC0EZ<TE a2 abEEATE O\ &E
JKaHHa f 7° 9:50+2:08 15:06+2:09 36 5.14+2.73 1 0.14+0.38 (0-1) 31.19+18.67
Jeanne® (7:44-14:00) (11:16-17:04) (2-8) (5.85-68.21)
YparaH m 45 9:58+0:54 15:12+1:34 239 5.31+1.92 11 0.24+0.71 (0-4) 21.35+10.78
Uragan (7:49-11:58) (10:22-17:10) (1-9) (5.62-59.52)
TyBuH m 29 10:06+1:24 14:05+2:03 120 4.14+2.26 0.07+£0.26 (0-1) 19.23+9.38
Tuvin? (6:31-13:30) (9:37-16:46) (1-8) (5.48-45.20)
Lowry m 40*  10:49+1:37 15:04+2:00 159 3.98+2.03 0.13+0.4 (0-2) 19.65+10.73
Shoygu (8:03-15:14) (10:58-19:47) (1-9) (5.65-51.91)
Xaaraa m 35¢ 9:59+1:18 15:21+1:35 168 4.8+1.64 0.26+0.7 (0-3) 21.69+10.85
Khaddad (7:43-13:28) (11:49-17:46) (1-8) (5.65-55.89)
Xakac m 45 10:09+1:26 14:48+1:47 198 4.4+2.16 0.18+0.44 (0-2) 18.97+10.43
Khakas (7:26-14:44) (9:24-17:21) (1-9) (5.71-60.72)
Tac f 11 9:12+1:00 16:22+1:30 75 6.82+1.66 0.27+0.65 (0-2) 27.95+15.86
Tes? (7:20-10:48) (12:56-18:27) (4-9) (6.06-72.88)
Nra f 290 10:46+1:08 15:40+1:15 131 4.52+1.74 0.31+0.81 (0-3) 24.75+12.48
Ita (9:13-13:42) (12:45-17:40) (2-7) (6.33-58.906)
MuH m 50 10:02+1:00 15:06+1:42 256 5.12+1.92 0.18+0.56 (0-3) 23.36+12.14
Min (7:53-13:57) (10:20-17:21) (1-9) (5.54-68.55)
CuH m 34 9:53+1:07 15:18+1:50 179 5.26+2.03 0.18+0.46 (0-2) 21.33+9.8
Sin (8:06-12:34) (10:03-18:20) (1-8) (5.91-55.16)
Ana f 29 8:46+1:01 17:02+1:15 243 8.38+2.03 0.48+0.74 (0-2) 29.0+13.19
Ada (6:35-11:21) (12:53-18:20) (2-12) (5.64-65.34)
AmaH m 41 9:52+1:19 15:55+2:14 242 5.9+2.63 0.32+0.61 (0-2) 24.14+13.36
Aman (7:48-15:36) (10:18-18:50) (1-10) (5.69-64.206)
AlHa f 57 10:03+1:27 14:58+1:49 260 4.56+2.38 0.28+0.62 (0-3) 22.97+11.7
Ayna (7:22—-14:05) (10:39-17:35) (1-9) (5.77-60.95)
Capbiryab f 27 9:40+1:34 16:36+1:35 184 6.81+£2.37 0.3+0.95 (0-4) 27.38+14.03
Sarygul (7:32-14:47) (10:48-18:38) (2-10) (5.73-58.93)
KeH)XbIKk  m 34 9:09+1:26 15:47+1:47 219 6.44+2.39 0.41+0.82 (0-3) 27.76+15.25
Kenzhyk (6:49-14:32) (10:42-18:00) (1-10) (5.87-75.91)
CamMkn :49+1:29 15:51+1:46 154.8 5.81+2.64 0.32+0.73 (0-4) 26.39+13.57
emales (n=4) (6:35-14:47) (10:39-18:38) +90.27 (1-12) (5.64-72.88)
Camubi 10:00+1:19 15:11x1:53 197.8 5.04+2.21 0.22+0.58 (0-4) 22.27+12.05
Males (n=9) (6:31-15:36) (9:24-19:47) +45.12 (1-10) (5.48-75.91)
CPEAHEE 9:57+1:23 15:24+1:52 180.6 5.28+2.38 0.25+0.63 (0-4) 23.69+12.74
AVERAGE (n=13) (6:31-15:36) (9:24-19:47) +67.44 (1-12) (5.48-75.91)

Mpumeuanns / Notes:

* — Bpems cootBerctByeT 30He UTC (B AnanasoHe +4 — +6) / time corresponds to the UTC zone (from UTC+4 to UTC+6);

** — ponyctmmast norpewHocts 30 myHyT/CyTKM / permissible error was limited to 30-minutes per day;

4 — NTMUDI HE BLKMAM U He 3aBepuman murpaumio / birds did not survive the migration, thus migration is incomplete;

b — He BCce XOAOBbLIE AHM Y4TEHDI B aHAAM3E M3-3a OTCYTCTBMSI B 3TM AHM HY)KHOTO KOAMYECTBA AOKauwmii / some active days were
excluded from the dataset due to the lack of locations.

rnotepsi BbICOTbl cocTaBnaa okoao 800 m. Tac
B TEYEHMe 2 YacOB ABMTarach CO CKOPOCTbIO
71,6-72,9 xm/4, koraa nepecekara MoH-

westerly direction between Bugat (Mongo-
lia) and Ku Luduke (China) in the altitude
range of 177-195 m above sea level.
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FOALCKMI AATall B 10rO-3araAHOM HarpaBAe-
HUM Ha y4yacTke mexkay byratom (MoHroams)
n Ky Ayayke (Kutai) B AmanasoHe BbICOT
177—-195 M Haa ypoBHEM Mops.

[1poAOAKMTEABHOCTL — MepemMelleHusi B
CyTKM BapbupoBara ot 3,98+2,03 (LLoi-
ry) Ao 8,38+2,03 yacoB (Aaa), COCTaBUB B
cpeaHem 5,28+2,38 yacoB, u 6biaa XOTs U
HE3HAYUTEALHO, HO BCE >Ke Bbille Y CaMOK
(5,81+2,64), yem y camuoB (5,04+2,21)
(puc. 26), HO MpPY HU3KOWM CTENEeHM HAAEX-
Hoctu pasHuubl (T=386,5, Z=1,48, p=0,14).
B aKTMBHOM ABVMDKEHMM OPAbI HAXOAUMAUCD
B cpeaHem ot 33,13 Ao 69,83% cBetroro
BpeMeHM cyTok (Aaa — A0 12 yacoB B cyT-
KM B TEUEHME HECKOALKMX AHEW), B CPEAHEM
45,33+10,17%, npu4ém camKu ABUTaAUCh B
TeYeHue AHs1 AoAblue (37,64-69,83, B cpea-
Hem 50,33+12,91%, npaktmyeckn 6 4acoB
B CBETOBOW A€HbL), HeXXeAu camubl (33,13—
53,68%, B cpeaHem 41,99+6,75%, 5 yacos
B CBETOBOW A€HD).

HaumHas ABMOKEHME, OPABI OOBLIYHO AETEAU
HernpepLIBHO A0 MeCTa HOYEBKM, He Mpepbl-
BasICb Ha KOPMEXKKY. AOAsI KOPOTKMX OCTa-
HOBOK («MepeKypoB») COCTaBUAA B CPEAHEM
4,28+1,36% oOT obwero BpeMeHU B MyTH
C MOMEHTa CTapTa ABVM)KEHMSI AO MOMEHTa
OCTAHOBKM Ha HOYEBKY, M3MEHSISICL Y PA3HBIX
ntmu ot 1,64% (TyBMH — 2 yaca OCTaHOBOK
OTHOCUTEABHO 120 4YacoB aKTMBHOTIO MOAETA)
AO 6,43% (Uta — 9 yacoOB OCTAHOBOK OTHOCU-
TeAbHO 131 Yaca akTMBHOTO MOAETA).

Bpemsi Hayara ABMIXKEHMSI OPAOB (rocae
HOYEBKM) UBMEHSIAOCL OT 6:31 A0 15:36, co-
ctaBuB B cpeaHeM 9:57+1:23 yacos. Bpe-
MSl OCTAHOBKM (Ha HOYEBKY) BapbMPOBAAO
oT 9:24 (nNpu paHHEM YTPEeHHEeM CTapTe) AO
19:47, cocraBuB B cpeaHem 15:24+1:52
yacoB (Taba. 9). Hukakoli Haaé>KHOM MoAo-
BOV PAasHMLLI BO BPEMEHM CYTOK Hadara U
OKOHYaHUsl AETHOWM AaKTUMBHOCTU B TEYEHMEe
AHSI BO BpeMsl OCEHHEell MUrpaumm y OpPAOB
He oTmedeHo (T=5329,5, Z=0,89, p=0,37 —
AASl cTapTa ABwkeHus1 u T=5067,5, Z=1,50,
p=0,13 — AAs 3aBeplueHMs1 ABWOKEHMs1). Tem
HE MeHee, CaMKM B CpPEeAHeM BCE >Ke 4yTb
PaHblIe CAMLIOB HAUYMHAaAM ABVM)KEHME U MO3-
JKE€ OCTAHABAMBAAMCL HAa HOYEBKY. ae Obl
reorpacomyecky OpAbl He HAXOAUAUCH, OHU
HauyMHaAM aKTMBHbIE MepeMelleHMsl B OCHOB-
HOM TMOCAE TOTO, Kak MOBEPXHOCTb 3E€MAU
pasorpeBarach COAHLIEM, M 3aKaH4YMBaAM 3a
napy 4acoB Ao 3akara. Ho B AHu Hamboree
MHTEHCMBHOM MUIPaLMM y HEKOTOPLIX OCO-
Gell HabAIOAAAACh OCTAHOBKA HA HOYEBKY
AKE MOCAE 3aKarta.

AAUTEALHBIE OCTAHOBKM (Ha CyTKM U 60-
A€€e) OPAbI COBEpLIaAM Ha BCEM MPOTSDKEHUU

The duration of flight per day varied from
3.98+2.03 hours (Shoygu) to 8.38+2.03 hours
(Ada), 5.28+2.38 hours on average (tab-
le 9). Females tended to have higher values
(5.81+2.64) than males (5.04+2.21) (fig. 20).

Eagles were in active motion on average
from 33.13% to 69.83% of daylight hours
(Ada for a few days spent up to 12 hours a
day flying), 45.33+10.17% on average, here-
with, females tended to be in motion longer
during the day (37.64-69.83, 50.33+12.91%
on average, almost 6 hours of daylight) than
males (33.13-53.68, 41.99+6.75% on aver-
age, 5 hours of daylight).

Usually, in the active migration days af-
ter takeoff, eagles flew continuously to the
overnight location, without breaks for feed-
ing. A share of short breaks eagles made
on active days during migration is very low
— mean 4.28+1.36% from the total time
in motion from the moment of take-off to
landing for overnight. Between eagles it
varies from 1.64% (Tuvin — 2 hours of breaks
among 120 hours of active motion) to
6.43% (Ita — 9 hours of breaks among 131
of active motions).

The time of the takeoff (after overnight)
varied from 6:31 to 15:36, 9:57+1:23 on
average. The time of landing for the over-
night varied from 9:24 (with an early morn-
ing start) to 19:47, 15:24+1:52 on average
(table 9). No reliable sex difference in the
time of day of the beginning and the end of
flight activity during the day in autumn mi-
gration was observed among eagles. How-
ever, females tended to take off earlier and
landed for the overnight later than males.

CrernHoii opéa no umeHu MuH rnocre HOYEBKM Ha
3umoBKe B MHamn. Poto H. bxarra.

Steppe Eagle named Min after the night on wintering
in India. Photo by N. Bhatt.
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Puc. 27. Pacripeaese-
HUe TOYEK OCTAaHOBKU
CTErHLIX OPAOB BO
Bp€eMs1 epBOi OCEHHEN
MUrpaLmn.

Fig. 27. Distribution

of stopovers of the
1CY Steppe Eagles
during the first autumn
migration.

65° 20°

MUrpauvoHHoro nytu. 1o pesyastatam npo-
CA@KMBaHUs1 17 CTenHLIX OPAOB BbisiBA€Ha 91
TOUYKA OCTAaHOBKM ULl (puc. 27). Hanboabuias
KOHLIEHTpaLMsl OCTAHOBOK — aATae-CasiHCKMX
MTUL COCPEAOTOYE€HA B CTEMHLIX MEAKOCO-
noyHmkax BocrouyHo-KazaxcraHckoi obaactm
1 B AokambyAbckor obaactu, mexkay Kaparay
M MaccuBom neckoB MowibiHkyMm. B Bocrou-
Ho-KaszaxcraHckol oBAaCTM OpAbLI OCTaHAB-
AVIBAAVICb HA KOPMEXKKY TMOCAE MNepeceyeHust
FOPHOAECHOM 30HLI AATasI, & B AKaMOYALCKOM
— nepeaA npoxoaom yepe3s Kaparay. Taioke
MMEEeTCsl pParioH KOHLIeHTpaumy ToveK ocra-
HOBKM B [IpeAKaBKasbe, ra€ OPAbI KOPMSITCS
rnepea nepeceyeHnem Kaekasa. Ha ocranb-
HbIX TEPPUTOPUSIX 3aMETHbIX KOHLIEHTpAaLMiA
TOYEK OCTAHOBKM HE BLISIBAEHO.

Hanboree mmTeAbHDIE OCTAHOBKM OPAOB Xa-
PaKTEPHDBI AASI 3aBepLIAlOLLEe) YacTh X MUrpa-
umoHHoro nyt. Tak, Ha Boctoke Mpana, 6am3
rpaHmubl ¢ A(praHMCTaHOM, IOXKHEE T. 3a60AD,
ABA OpPAQ B OAHOM Todke (puc. 27: A) npose-
Av B oblwei croskHocTn 38 AHeit: MuH — 15
AHel ¢ 13 no 27 Hos6pst 2018 r., YparaH —
23 aHsi € 3 o 25 aekabpst 2018 r. 3aech xe
Ha 1,5 mecsiua paHblue Ha 27 AHel ocTaHo-
BMAach CapbIryAb, AASI KOTOPOW 3Ty OCTaHOB-
KY MO>XHO OTHECTM K AAUTEALHOM OCTaHOBKe
Ha MUrpaLuu, a He K 3MMHUM nepemMeLleHn-
siM. B Apyrnx Touykax coBrnaaeHue OCTaHO-
BOK PAa3HbIX MPOCAEKMBAEMbBIX MTULL HE OT-
MeYeHO, XOTsl HEKOTOPbLIE OPAbI, MUTPUPYsI

CrernHble OpALI Ha CKOTOMOTMALHUKE B VIHAMM.
Poro M. KapskuHa.

Steppe Eagles on the garbage in India.
Photo by I. Karyakin.

Wherever they are, eagles took off after
the sun heated the ground and landed a
few hours before sunset. But in the most in-
tensive period of migration, some individu-
als landed after sunset.

Eagles made long stopovers (for a day
or more) throughout the entire migration
route. According to the results of tracking
of 17 Steppe Eagles, 91 stopovers were
found (fig. 27). The largest concentration
of stopovers of the Altai-Sayan birds is in
the steppe hummocks of the East Kazakh-
stan region and in the Dzhambul region be-
tween Karatau and the massif of sands of
Moiynkum. In the East Kazakhstan region,
the eagles stopped for feeding after cross-
ing the area of mountainous forests of Altai,
and in the Dzhambul region before passing
through Karatau. Another area with a high
density of stopovers is in the Pre-Caucasian
region, where eagles feed before crossing
the Caucasus. In the remaining territories,
no notable concentrations of stopover sites
were found.

The longest stopovers are characteristic of
the final part of the migration. For example,
in the east of Iran, near the border with Af-
ghanistan south of the town of Zabol, two
eagles at one point (fig. 27: A) spent a total
of 38 days: Min — 15 days from November
13™ to 27*, 2018, Uragan — 23 days from
December 3 to December 25%, 2018. Sar-
ygul stopped here for 27 days 1.5 months
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AAUTEAbHbIE OCTAHOBKM
CTEIMHLIX OPAOB BO
BPEMS1 NePBO OCEHHEN
MUTrpaLmy: Hymepaums
TOYEK OCTAaHOBKM
COOTBETCTBYET TaKOBO/
Ha puc. 27.

Long stopovers of the
1CY Steppe Eagles dur-
ing the first autumn mi-
gration: the numbering
of stopover locations
corresponds to numbers
in fig. 27.

Google Earth 2

_Shoygul?

Loy
ﬁogg‘lgl‘ia h

yepe3 BocroyHbin KasaxcraH, ocraHaBAmBa-
AUCb BCErO B HECKOALKMX KMAOMETpPAax ApYr
ot Apyra. B 3anaaHomn yactn Mpana opéa no
MIMEHM AMAaH OCTaHOBMACS IO)KHee I. XOMeViH
B 0OWeN CAOXKHOCTU Ha 27 AHel (puc. 27: C).
Taioke AAMTEALHYIO OCTAHOBKY MepeA nepe-
ceyeHnem Kapakopyma u [Mmanraes caerara
EBa B noaHo)kun KyHb-AyHsi (puc. 27: B).
dakTMyeckn BCce TOYKM OCTAHOBOK OPAOB
Ha mMurpaumm ObiAM CBsi3aHLI C MAAOHApPY-
WEHHLIMY €CTECTBEHHLIMM MacTOUIamMm UAM
arpoueHo3amu, Avub AMmaH B VpaHe (puc.

Gougféfarth

earlier. This stop can be classified as a long
stop on migration, not winter movements.
At other points, no match of stops of dif-
ferent eagles was recorded, although some
eagles, migrating through East Kazakhstan,
stopped only a few kilometers away from
each other. In the western part of Iran, the
eagle named Aman stopped for a total of
27 days south of Homeyn (fig. 27: C). A
long stop before flying through the Karako-
rum and the Himalayas was made by Eva at
the foot of Kun-Lun (fig. 27: B).
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27: C) Aep>KaAcst Ha CBaAKE M KaKOM-TO aH-
TPOMOreHHOM OOLEKTE, TaK)KE, BEPOSITHO,
CBsI3aHHOM C repepaboTKoii Mycopa.
OpeHOyprckMe M KasaxCTaHCKME  OPAbI
MOKA3aAM AOCTATOYHO CMABHLI  pasBpoc
HarpaBA€HUI MUTpaLMn, U AASI HUX HEBO3-
MOKHO BBLIAEAWUTL OOWME AASI MX TOMYASILIMIA
«pycAa» MPOAETA — AOCTATOYHO WMPOKO Pas-
AETEBUIMCb B PA3HLIX HAIMPABAEHMSIX, MTULIDI
BAMBAAMCb B PasHble M3BEeCTHble rnoToku. U3
Ka3axCTaHCKMX MTWL, TMOSIBUBLIMXCSl HA CBET
B LleHTparnbHOM KasaxcraHe, TOAbkO AMmaH
MPOWEA B MUTPALIMIOHHOM KOPMAOPE, CBSI3bl-
Barowem LleHTparbHbI KaszaxcraH ¢ Apasuii-
CKUMU U APPUKAHCKMMU 3UMOBKaMM. 3TOT
KOPUAOP MPOXOAUT K BOCTOKY OT APaAbCKOro
mopsi, Ycropta 1 KanaaHkbipa (Yepes Huso-
Bbs1 Coipaapby) kK CeBepHomy Konetaary, rae
CAVMBAETCsl C MOLUHBIM MMUIPALUMOHHBLIM  T1O-
TOKOM MTUL M3 rpynnMpoBok 3arnaaHoro Ka-
3axcraHa, Murpvpyowmx yepes Ycriopt. Mu-
rpaumsi B 3Tom Kopraope (H130Bbs1 Chipaapbu
— CeBepHbIii Konetaar) nsBectHa AAsl OPAOB,
BKAIOYasl CTEMHDIX, MO BU3YAALHBIM HabAloAe-
HUSIM aBTOPOB. AlHa npouwaa yepes Kaskas
Mo MapLpyTy, 4Yepe3 KOTOPLI MUrpUpyeT
AOCTaTOYHO BOABLIOE KOAUYECTBO CPEAHEPA3-
MEPHDIX SICTPEOUHBIX XMILHUKOB M3 BOCTOY-
HOEBPOMENCKMX MOMYASILIMIA U OPAOB-MOTUAL-
HUKOB U3 [peakaBKkasbsi U1 Boaro-Ypaasckoro
pervoHa (Kopenos, Koeares, 2018; KapsikuH
u Ap., 2018f; Kopenos u aAp., 2019). Kerxwik
nocae GAY>KAAHMIA MO 10ro-BOCTOKy Kasaxcra-
Ha U TOpHOM 0BAACTM Ha CTbIKE Y30EKMCTaHa,
KoiprbizcraHa v TaakmKkucraHa, BbIILeA B «PycC-
AO» MPOAETA aATae-CasIHCKMX OPAOB U MO HEMY
YCTPEMUACST B HU30Bbs1 MHAa. CapbiryAb npo-
LIAA CHaYyaAa Mo MUMPALIVIOHHOMY yTH, 1O KO-
TOPOMy AeTeA AMaH, 3atem no tory TypkmeHun
BAOAL Komnertaara yuwaa B pycao npoaéra aa-
Tae-CasIHCKMX M. VI3 opeHByprckmx opAmL
Aaa nowaa Ha AdpprKaHCKME 3MMOBKM Yepes
V3bekucraH, TypkmeHncraH u cesep MpaHa B
pycAe NpoAéta, Mo KoTopomy WEA AMaH, B TO
Bpemsi Kak EBa yAeTeaa B BOCTOUHOM Harpaeae-
HUU, AO PYCAQ MPOAETA LIEHTPAALHOCUOMPCKIMX
ML, MO KOTOPOMY M MOWIAQ Ha IOro-3araa
yepes Kapakopym. Aatae-CasitHCKMe OpAbI Ae-
TeAn BOAE KOMIMAKTHO, PAKTUYECKM B OAHOM
pycae npoaéta. [1osiBMBLIMCL HA CBET B MSITU
PA3AMYHBIX THE3AOBLIX TPYMNMPOBKax (YcTb-
Kanckasi, Yyrickas, MuHycnHckasi, TyBMHCKas!
M YOCyHypCKasl), OHM repecekaan AATail Ha
npoctpaHcree B 1100 km ot npearopuin Ceee-
po-3anaaHoro Aatasi (M1a) Ao ora MOHIOAL-
ckoro Aatas (Tac), HO Mo Mepe NMPOABVKEHMST
Ha I0r0-3arnaA MX MapupyTbl COAMMKAAMCDH, U
y)Xe B paioHe Daaxawa noaoca murpaumm
cy3uaach A0 450 km, Npuyém pasaeAmBLIMCH

Almost all stopovers related to low-
disturbed natural pastures or agricultural
landscapes. Only Aman in Iran (fig. 27: C)
stayed in a landfill and a man-made object,
also probably of waste processing.

The Orenburg and Kazakhstan eagles
showed a rather strong scatter in the direc-
tions of migration. It is impossible to identify
common migration corridors for them, since
they spread widely in different direction and
later fit into different migration flows. Aman
that hatched in Central Kazakhstan, passed
through the migration corridor connecting
Central Kazakhstan with the Arabian and Afri-
can wintering grounds. This corridor extends
east of the Aral Sea, Ustyurt and Kaplankyr
(through the lower streams of Syr Darya) to
Northern Kopetdag, where it merges with a
large migration flow of birds from breeding
groups of eagles from Western Kazakhstan
migrating through Ustyurt. Migration in this
corridor (the lower stream of Syr Darya —
Northern Kopetdag) is known for eagles spe-
cies, including Steppe Eagles, according to
visual observations of the authors. Ayna flew
through the Caucasus along a route through
which a fairly large number of medium-sized
hawk birds of prey from the Eastern Europe-
an populations and Imperial Eagles (Aquila
heliaca) from the Pre-Caucasian region and
the Volga-Ural region migrate (Korepov, Ko-
valev, 2018; Karyakin et al., 2018f; Korepov
etal., 2019). Kenzhyk, after flying around the
southeast of Kazakhstan and the mountain-
ous area at the borderline of Uzbekistan, Kyr-
gyzstan and Tajikistan, got into the “corridor”
of the Altai-Sayan eagles flight and headed
through it to the lower stream of the Indus.
Sarygul first took the same migration route
as Aman, then in the south of Turkmenistan
along the Kopetdag she fits into the flight
corridor of the Altai-Sayan birds. From the
Orenburg females, Ada flew to the African
wintering grounds through Uzbekistan, Turk-
menistan and the north of Iran in the same
corridor as Aman, while Eva flew eastward
to the flight corridor of the Central Siberian
birds, through which she headed south-west
through the Karakoram.

Thus, Altai-Sayan eagles flew closer to
each other, almost in the same flight cor-
ridor. Having been hatched in 5 different
breeding groupings (Ust-Kanskaya, Chu-
iskaya, Minusinskaya, Tuvinskaya, and
Ubsunurskaya), they crossed Altai in the
area of 1,100 km from the foothills of the
Northwest Altai (Ita) to the south of the
Mongolian Altai (Tes). But as they flew to
the south-west, their routes moved closer



Raptor Research

Raptors Conservation 2019, 39 131

Ha ABa pycaa NMpoaAéta — K cesepy oT baaxaua
(3aech 6 mTMU MpoWAM B noAoce 50 km) 1 K
tory ot baaxawa, B 70 km K ceBepy oT AAma-
Tbl (3A€Cb 4 NTMUBI NPOWAK B roaoce 30 Kkm).
Yepes Kaparay Ha roro-soctoke KasaxcraHa n
MUMO AMAAPKYAsl HA BOCTOKe Y3bekmcraHa 8
OPAOB A€TeAU yrke B noaoce 220-250 km, Ha
rpaHvue MpaHa, AdpraHucrada u lNaxkucrana
3 opAa NpowAun B rnoaoce 55 kM, HO MO>XKHO
MpeAroAararb, YTO 3A€Ch WMPUHA KOPKUAOPA
6bira okoAO 100150 Kkm.

MepBas 3umoBKa

BDOALLIMHCTBO OPAOB, HayaBUIMX MUrPaLMIO
(15 n3 18, 83,3%), AOCTUTAU MECT 3UMOBKM,
M3 HMX BCE MTUUbl (8 OPAOB), MOMEYEHHbLIE B
2018 r., GAArorNoAy4HO AOXKMAM AO BECHDI, 4
OpPAQ, MoMeyeHHLIX B 2019 1. HAXOASITCS Ha Me-
CTax CBOE€W MEPBOW 3UMMOBKM, HA MOMEHT
HarnmcaHust AAHHOW CTaTbu, U OAVH U3 OPAOB
2019 r. medyeHust MorMbd BO BPEMS! 3VIMOBKM.
Mecra 3MMOBKM PaclpPEASAVANCH CACAYIOLIMM
obpaszom: 1 nmua (Aaa) ywaa B Acppuky, rae
3MMOBaAa TMPEUMYILECTBEHHO B Jcpmonuum,
2 NTMULI MPOBEAM 3VMY Ha ApPaBUIICKOM MO-
AyOCTpOBe, Mpuyém camel (AmaH) 3MMOBaA
Ha rpaHuue MemeHa u CayaoBckoit Apasuu,
rnepemeLasich Ha He3HAYUTEALHOW MAOLIAAU, &
camka (AiHa) nepemellarach Mo BCEMY CeBe-
py Cayaosckoi Apaeum ot Kyselita Ao Mopaa-
HUM, 1 opéa (YparaH) nepemellancs no Bcemy
OXKHOMY robepesxbio MpaHa, 5 nmvu 3umosa-
AM Ha tore lNakucraHa v kpaiiHem Boctoke MH-
A (wrar [yakapar) u 6 NTUL MPOBEAU 3UMy
Ha Boctoke TypkmeHumn (puc. 28). Bce opaul,
OCTAHOBMBLLMECS] HA 3MOBKY B TypKMmeHuu, nMpo-
ncxoasT u3 Aatae-CasHCKOro pervioHa (2 opaa
2018 r. meueHust 3 Xakacum u KpacHosipcioro
Kpast, u 4 opaa 2019 r. meyeHust U3 Xakacm u
Tysol). Mmubl 13 Openbyprckoin obaacn (Aaa
n EBa) 3umoBaan B Adppuike 1 HM30BLIX VHAQ
(MaxmcraH) Ha yaareHn 3690 Km APy OT Apyra.
LleHTpaAbHOKA3aXCTaHCKME OPAbI  PA3AGAMANCD
TAIOKE, KaK ¥ OPEHOYPICKME, MOPOBHY — MESKAY
Apasmiickumn 1 ViHao-TlakmcraHckmm  3MMoB-
Kamy (MEKAY KOTOPLIMM OKOAO 3 TbIC. KM).

Hwu oaHa 13 NTML, NOMeYeHHLIX Tpekepamm
B paMKax Halero MpoeKTa, He AOAETeAd AO
IO>xHOM Adbpuikm, xoTs murpaums ns borcea-
Hbl B 3anaaHbii KasaxcraH (Apanro-Kacnuii-
CKM PErvioH) BbIAA MPOCAEKEHA AASI OAHOTO
OpPAQ, TMOMEYEHHOro CIYyTHMKOBLIM Tepe-
Aatymkom B 1993/1994 rr. (Meyburg et al.,
2003; 2012), a u3 IOAP umeeTtcsi HoOBeMLM
«BO3BpAT» OT B3POCAOI NTUULI (8 Aekabpsi
2019 r.), KOTOpasi POAOM U3 AKTIOOMHCKOM
obaactm Kasaxcrana (puc. 22: 6036).

[MpocTpaHCTBEHHbIE XapaKTEPUCTMKM Mep-
BOM 3MMOBKM NpuBeAeHbl B Tabavue 10.

and already in the Balkhash region the mi-
gration path narrowed to 450 km, having
divided into two flight corridors — to the
north of Balkhash (here 6 birds flew through
a path of 50 km width) and to the south of
Balkhash 70 km to the north from Almaty
(here 4 birds passed through a path of 30 km
width). Through Karatau in southeastern
Kazakhstan and near Aidarkul in eastern
Uzbekistan, 8 eagles flew already in the
220-250 km path; on the border of Iran,
Afghanistan and Pakistan, 3 eagles flew in
the 55 km path, but it can be assumed that
the corridor width at that point was about
100-150 km.

The first wintering

Most of the eagles successfully finished
autumn migration (15 of 18, 83.3%) and
reached wintering grounds, and 8 eagles
tagged before 2019 survived until spring
(actually, all 8 birds were tagged in 2018).
For 5 eagles tagged in 2019, their fist win-
tering is still ongoing, by the moment of
printing of the present article.

Wintering grounds were distributed as
follows: 1 bird (Ada) went to Africa, where
she wintered mainly in Ethiopia, 2 birds
spent winter on the Arabian Peninsula,
while the male (Aman) wintered on the

CrenHoii opéa no umeHn MuH Ha 3uMoBKe B MIHAMM.
@®oro H. bxarra.

Steppe Eagle named Min on wintering in India.
Photo by N. Bhatt.
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lMpaktnyeckn Bce mapamerpni ObIAM orpe-
AeAeHbl 6e3 KaKMX-AMOO BAPMAHTOB B MX
VHTEPIpEeTaumy, 3a WCKAIOYEHMEM Haudana
3umoBkM CapbiryAb (CM. Bbille€ B pasAeAe
«[lepBasi OCEHHsis1 murpauvsi») U 3aeeplie-
HUsl 3MMOBKM CuH. CUH OCTaAcsl MPOBOAUTD
4acTb A€Ta Ha MecTe 3VIMOBKM, COBEPLIMB He-

Puc. 28. Mecra 3MMOBKM CTEIMHLIX OPAOB B NEPBbIV FOA
>kusHu. Hymepaums opaos: 1 — Xakac, 2 — CuH,

3 — MuH, 4 — YparaH, 5 — KeHxxbik, 6 — AMaH,

7 — AjiHa, 8 — Capubiryab, 9 — Aaa, 10 — EBa, 11 —KaH-
Ha, 12 —Tsc, 13 — Ura, 14 — Xaaaaa, 15 — Loviry.

Fig. 28. Wintering areas of the Steppe Eagles in the
first year of life. Numbers of eagles on map:

1 — Khakas, 2 — Sin, 3 — Min, 4 — Uragan, 5 — Kenzhyk,
6 — Aman, 7 — Ayna, 8 — Sarygul, 9 — Ada, 10— Eva,
11 —Jeanne, 12 —Tes, 13 — Ita, 14 — Khaddad,

15 — Shoygu.

border of Yemen and Saudi Arabia, mov-
ing over a small area, and the female (Ayna)
moved across the entire north of Saudi Ara-
bia from Kuwait to Jordan, 1 eagle (Ura-
gan) moved along the entire south coast
of Iran, 5 birds wintered in southern Pa-
kistan and the east border of India (Gu-
jarat state), and 6 birds spent winter in
eastern Turkmenistan (fig. 28). All eagles
that stopped for wintering in Turkmenistan
originated from the Altai-Sayan region (2
eagles tagged in 2018 in Khakassia and
the Krasnoyarsk Region, and 4 in 2019 in
Khakassia and Tuva). Birds from the Oren-
burg region (Ada and Eva) wintered in Af-
rica and by the lower stream of Indus River
(Pakistan) separated by 3,690 km from each
other. The Central Kazakhstan eagles were
equally divided between the Arabian and
Indo-Pakistan wintering grounds (the dis-
tance between is about 3 thousand km).

None of the tagged birds within our pro-
ject reached South Africa, although migra-
tion from Botswana to Western Kazakhstan
(Aral-Caspian region) was tracked for one
eagle tagged with a satellite transmitter in
1993/1994 (Meyburg et al., 2003; 2012).
We also got recent information from South
Africa (December 8", 2019) about an obser-
vation of a ringed adult Steppe Eagle that
was tagged as a nestling in the Aktobe re-
gion of Kazakhstan (fig. 22: 60306).

Spatial characteristics of the first winter-
ing are given in table 10. Two indefinite
cases were related to defining a moment
of onset of Sarygul’s wintering (see above
in the “First autumn migration” subsection)
and the ending of Sin’s wintering. Eagle
named Sin partly spent the summer at the
wintering ground, making a short flight in
early March north of his wintering area and
returned. The beginning of this flight was
marked as the end date of Sin’s wintering.

The wintering of juvenile Steppe Eagles
began in the period from September 23"
to January 6™ (November 15+31 days on
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TabA. 10. [IPOCTPAHCTBEHHDIE XAPAKTEPUCTMKM MEPBON 3MMOBKM MOAOABIX CTEIMHBIX OPAOB. [IpuHsTbE COKpaleHus: f — camka, m — camell.
Table 10. Spatial characteristics of juvenile Steppe Eagles’ first wintering. Legend: f— female, m — male.
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Name & =8 48 £34 s < 95%  75% 50% > ezo 333ER3% 535 33§
YparaH m 814 06/01- 71 2072455 15 61059 2733.7 1176.0 4 294.6+204.7 3950.5 4853
Uragan 17/03 (55.8-555.9)
MwuH m 1412 12/12- 123 16734.6 2802.9 989.9  368.9 3 97.0£50.78 31444 2227
Min 13/04 (41.9-141.9)
CvH m 802 13/11- 110 7760.1 2 977.5 187.6 485 14 44.9+8.41 13936 1738
Sin 02/03 (10.8-53.0)
Xakac m 1029 15/11 - 115 5963.6 2 524.0 119.2 43.7 1 16.7 2291.0 2226
Khakas 09/03
AmaH m 1230 11/11 - 108 62211.6 7 2040.2 702.5 3199 4 63.6+33.8 3961.8 322.1
Aman 26/02 (41.4-113.6)
Kemkbik  m 1918 01/10- 169 1713008 10 1108.7 6440 3442 1 0O 98706 514.6
Kenzhyk 18/03
EBa f 598 27/10- 150 117913.0 7 2919.6 5432  274.1 5 36.9+10.2 48850 8169
Eva 25/03 (22.8-51.6)
Aaa f 2641  24/09 - 221 12998135 22  46368.7 88385 1946.6 8 213.1£150 27495.5 1041.1
Ada 02/05 (74.3-458.1)
AlHa f 1372 21/11 - 119 260044.2 20 224199 2850.5 1581.7 8 153.8+81.75 6794.2 495.2
Ayna 19/03 (61.0-306.0)
Capuiryas  f 2065 23/09- 178 2213007 15 28110.1 91357 28263 414] 259.7+1359 139033  673.3
Sarygul [16641 19/03 [144]° [88323.9]" [12]° [18549.0]" [6014.1]® [1662.0]° (132.2-443.8) [11148.4]" [670.0]
[27/10- [116.8+63.58
19/03]* (74.4-209.7)1
Woviry m 73 08/12- >8 27678 2.5 217.2 714 24.4 2 54.0+32.6 208.7 2859
Shoygua . (30.9-77)
Xamarn m 268 24/11- >23 12663.4 3.5 794.7 192.8 69.4 6 42.7+34.9 865.9  323.1
Khaddad?® (13.2-110)
Ura f 332 12/11 - >35 16870.3 35 1164.2 200.8 88.0 13 27.9+16.8 1031.8 3108
Ita® (12.4-60.7)
Tac f 297 24/10- >31 2091.8 2.5 543.1 135.1 53.5 6 19.9+10.65 525.5 176.9
Tes* (13.7-41.4)
JKanHa ~ f 637 18/10- >60 273715.7 7 1746.7 505.6 140.8 3 260.8+252.9 5384.2 845.2
Jeanne® . (106.5-553)
Camkn 167.0+ 474767.9+ 24954.6+ 5342.0+ 1657.2+ 6.3+2.1 115.4+132.8 13269.5+ 756.6+
Females (n=4) 43.3 553292.4 17893.1 4314.8 1059.8 4-8) (12.4-552.7) 10247.1 30.8
Camuni 116.0+ 78536.0+ 2259.9+ 896.2+ 383.5+ 4.3x5.0 70.2+108.9 4102.0+ 323.5+
Males (n=6) 31.6 889194 2055.1 958.3  415.1 (0-14) (0-555.9) 2995.0 145.2
CPEAHEE 136.4+ 237028.8+ 11337.8+ 2674.5+ 893.0+ 5.1+4.0 96.4+124.7 7769.0+ 496.8+
AVERAGE (n=10) 43.3 385101.7 15697.6  3462.2  950.1 (0-14) (0-555.9) 7899.1  282.0

Mpumeuanns / Notes:
* — st Kernel 95% / for Kernel 95%;
* — He3aKOHYEHHasl 3MOBKA He YYMUTLIBAETCS B Pacyére CpeAHMx rnokasareaeit (mmvusl 2019 r. medeHus) / eagles tagged in 2019
that have not yet completed their first wintering are not considered when calculating the average values;
b — B ckoBKax MPUBEAEHDI MOKA3ATEAM 3UMOBKM B CAYyYa€ OTHECEHMsI MapLIpyTa C AByMsl OCTaHOBKamy 3a 23.09-26.10.2018 r. k
MUrpaumm, a He K 3MMHVM NepemelleHnsM (He y4uThIBaeTCsl B pacuére cpeaHero 3Hadenus) / According to the methods, onset
of wintering was determined by a long stop in the wintering area; however, within the brackets we represent values we could
get if we do not follow the methods and attribute the stop and following movements until 26/10/2018 to Sarygul’s migration.
Values in the brackets are not considered when calculating the average values.

MPOAOAKUTEALHLIN BLIAET B HaYaAe mapta K
ceBepy OT MeCTa 3¥MOBKM 1 BEPHYBLIMCL 00-
patHo. VIMEHHO K CTapTy 3TOro BbIAETa OblAd

npuBsidaHa Aata OKOH4YaHUs1 3MMOBKU CuH.

average), making a very big scatter of 106
days that is caused directly by extended pe-
riods of migration, but not by the remote-
ness of wintering grounds. The late start of
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M3yueHne nepHaTbIX XMUILHUKOB

3MMOBKA IOBEHMALHBIX CTEMHbLIX OPAOB Ha-
YMHAAACD B MEPUOA C 23 ceHTIOPst Mo 6 siHBa-
psi (B cpeaHem 1 HOsIOpst + 31 AeHb). PasHuua
B CpPOKax Hadaaa 3uMoBKkM B 106 AHel oyeHb
GOAbLIAsI, YTO CBS3AHO HArpPsIMyIO C PaCTsHy-
TLIMM CPOKaMM MUTPaLMM MTULL U HE 3aBUCUT
OT TOTrO, Ha CKOAL YAAAEHHLIE ADYr OT Apyra
3MMOBKM OHM MpubbiBatoT. [Mo3aHME cpoKku
Hayaaa 3vMOBKM XapaKTePHDbI Kak AAsl OPAOB,
npubbiBaowmx B Typkmenuio (24 HosiGpst — 8
Aekabpsi, Xaaaaa u LLoiiry), Tak 1 AAsl OPAOB,
AOoAeTaloWmMX A0 ApaBuiickoro mopst (12 aeka-
6pst — 6 siHBapsl, MuH 1 Ypara).
[1POAOAYKMTEABHOCTL  3MMOBKM  CTEMHbLIX
OPAOB TOYHO orpeaereHa Aarsi 10 nmma
2016-2018 rr. meyeHus: Bapbupyst otT 71 Ao
221, oHa coctaBmAa B cpeaHem 136+43 aHei
(taba. 10). Hamboree kopoTKasi 3MMOBKA
oKasanach y YparaHa (71 AeHb), KOTOPbIHA, MO
CYTU, MOCTOSIHHO ABUTaACst BAOAL [lepcmacko-
ro 3aavBa no tory MpaHa, v ero ayumHue re-
peMelleHusl NAABHO MEPETEKAM B BECEHHIOI
murpauvio. OpAbl, 3MMOBaBILMEe B TypKMeHUU
1 Ha ApPaBUICKOM MOAYOCTPOBE, MPOBEAM Ha
3umoBKax 108-119, B cpeaHem (n=4) 113+5
AHel, a Ha MHAO-TTakMCTaHCKMX 3MMOBKax —
123178, B cpeaHem (n=4) 155+24 aHei.
Aoablie Bcex 3umoBara Aaa B Adpuke, no-
TpatMB Ha 310 221 aAeHb. Bo3moykHO, 4TO
OMPEAEAEHHYIO POAL B CTOAb BLICOKOW MPO-
AOMKUTEALHOCTM 3IMOBKM ChIFPAAM MOTOAHbBIE
YCAOBMS], TaK KaKk AAa MbITaAaCh HayaTh BECEH-
HIOIO MUTPALIMIO B TE XK€ CPOKM, YTO U Apyrue
OPALI, HO BEPHYAACh 0BpaTtHO B OBAACTL 3U-
MOBKM. OpAnLa Hadaaa OLICTPOE ABMIKEHME
B CEBEPHOM HarnpasAeHun u3 dcpuonmm (13
okpectHocTel 1. Aaamc-Abeba) 26 hespa-
A, u K 7 mapta 6biaa yske B Erunte, 6Au3 no-
6epexnsi KpacHoro mopsi, ceBepHee AVHUM
AcyaH — SIH6y, npoaeTtes 3a 10 aHen 1800 km
(mo npsimoit). OaHako 8 mapta opavUa pas-
BEPHYAACh U MOAETeAQ Ha3aa, MPEOAOAEB 3a
5 aHett 1200 km no npsimoii. K 12 mapta oHa
BEPHYyAACh B DOMOINMIO, TA€ MPOBEAA MOYTU
2 mecsiua Ha rpaHuue CyaaHa, ddomonum u
SpuUTpen A0 Hayaaa BTOPOWM MOMLITKM (Ha cei
a3 yAayHoW) BeCeHHen Murpaumm (Ao 2 mas).
Dbira Takke BbISIBAGHA pasHMLA B MPO-
AOAXKMTEABHOCTM 3MMOBKM CAMLIOB M CaAMOK:
CaMKM OKa3aAMCb CKAOHHBI AOAbLIE OCTa-
BaThbCsl Ha 3umoBkax (119-221, B cpeaHem
167+43.3 aHeit, n=4), yem camubl (71-169,
B cpeaHeM 116+31,6 aHeld, n=06) (puc. 29),
HO B CBSI3X C MAAOM BLIGOPKON M € BOAbLIMM
PasbpoCoM 3HAYEHUN HAAEKHOCTL PASHULIbI
He3HauuteAbHa (T=0, Z=1,83, p=0,07).
[NAowaAb MHAMBMAYAALHBIX 3UMHUX TEPPUTO-
Ui OpAOB, paccumTaHHast kak MCP 100%, Ba-
pbMpoBasa ot 5,69 ThiC. A0 1,3 MAH. KM, cocTa-

CrenHovi opéa rno umeHn MuH (BBepXy) nocre HOYEBKMU
Ha 3umoBKe B MIHaun. Poto H. bxarra.

Steppe Eagle named Min (upper) after the night on
wintering in India. Photo by N. Bhatt.

wintering is typical for eagles coming to
Turkmenistan (November 24%" — December
8", Khaddad and Shoygu), and for eagles
coming to the Arabian Sea (December 12%
— January 6", Min and Uragan).

The duration of wintering is precisely
determined for 10 Steppe Eagles: it varies
from 71 to 221 days, mean 136+43 days
(n=10) (table 10). Uragan had the shortest
wintering (71 days). He kept flying along
the Persian Gulf in the south of Iran, and
his winter movements smoothly turned
into the spring migration. Eagles winter-
ing in Turkmenistan and the Arabian Pen-
insula spent 108-119 days on wintering
grounds, mean 113+5 days (n=4), and ea-
gles from Indo-Pakistan winterings spent
123-178 days, mean 155+24 (n=4) days.
Female named Ada remained on the win-
tering grounds in Africa longer than others,
spending 221 days there. In total, females
turned out to stay longer in wintering
grounds (119-221, mean 167+43.3 days,
n=4) than males (71-169, mean 116+31.6
days, n=0) (fig. 29), but due to a small
sample and a wide range of values, the
difference is not significant (T=0, Z=1.83,
p=0.07).

The area of individual winter territories
of eagles, calculated as MCP 100%, var-
ied from 5.69 thousand to 1.3 million km?,
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IpogomxnTenbHOCTH 3uMoBKH / Duration of wintering

220

BUB B cpeaHeM (n=10) 237029+385102 km?.
ABCOAIOTHDLIN PEKOPA MAKCMMAABLHOM NAOLIA-
AV TIPUHAAAEKUT AA€, 3MIMOBABILEN B CEBe-
PO-BOCTOYHON ADpUKE, a MUHUMAABLHLIA —
Xakacy, 3MMOBaBlIEMY Ha BOCTOke Typkme-
HuM (1aba. 10). [Mpy Takom OrpoMHEViLIEM pPaz-
6poce 3HayeHuin (6oree yem B 200 pas), Bcé
YK€ MOXKHO CKa3aTb, YTO CAMLIbI GOAEE CKAOHHDI
K KOMIMAKTHOM 3VIMOBKE Ha OTPaHNYEHHOM Tep-
pUTOpUM, Tak Kak Mx nokasarean MCP aexxar
B AManasoHe 5,96-207,3 Tuic. KM%, COCTaBAsis
B cpeaHem 78536+88919 km?, a y caMok — B
avanasoHe 117,9-1299,8 Tuic. KM?, COCTaBASIs
B cpeaHeM 474768+553292 km? (1aba. 10,
puc. 29). Ho, Tem He meHee, Aaxke Nnpu 6-Kpar-
HOWM pa3HuLE CPEeAHMX MoKasarenel, HaaéK-
HOCTL Pa3HMLIbI HM3Kasl M3-3a GOALLIOTO pasbpo-
ca 3Ha4YeHMii B Maaoi Bbibopke. To ke camoe
MOKHO CKa3aThb M 00 VMHAVBMAYAALHBIX 3VIMHUMX
TePPUTOPUSIX, OrpeAeA&HHbIX meToaom Kemel.
[Mpn naotHocn Kak 50%, Tak u 95% Aokaumi
COXPAHSIETCST TEHACHLIVSI GOALLUIMX MAOLIAAEN Y
CaMOK M MEHBLLIMX — Y CaMLIOB (puc. 29).
[lepeaBurasch 3MMOM Ha 3HAYUTEAbHDLIX
MAOILAASIX, CAMKU A€AAAU OT 5 A0 9 AAUTEAL-
HBLIX OCTAHOBOK (B cpeaHem 7,3+2,1, n=4),
B TO BPEMsl KaK Y CAMLIOB HABAIOAAAACH TEH-
A€HUMSI K MEHbIIEMY KOAMYECTBY TEPPUTO-

JinHHa Tpexa B &M/100 noranui

1100

Length of track in km/100 locations

(n=10) 237,029+385,102 km? on average. The
maximum belongs to Ada, wintering in north-
east Africa, and the minimum — to Khakas,
wintering in eastern Turkmenistan (table 10).
With such a huge spread of values (more than
200 times), we can still say that males are
tended to be more prone to compact winter-
ing in a limited area, since their MCPs are in
the range of 5.96-207.3 thousand km?, mean
78,536+88,919 km? (n=6), and in females —
in the range of 117.9-1,299.8 thousand km?,
mean 474,768+553,292 km? (n=4) (table 10,
fig. 29). But it is not significant. The same can
be said of individual winter territories deter-
mined by Kernel. At a density of both 50%
and 95% of locations, females still tended
to have bigger wintering areas and males —
smaller (fig. 29).

Moving over large areas in winter, fe-
males made 5-9 long stops (7.3+2.1 on av-
erage, n=4), while males that prefer smaller
areas made only 1-5 stops (3.4+1.8 on av-
erage, n=5), excluding a male named Sin
who wintered in Turkmenistan and made
at least 15 long stops in local areas during
winter (fig. 30-36).

The distance of winter movements of the
Steppe Eagles, normalized by the number

MCP 100%
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Puc. 29. Avarpammbl pasmaxa npOCTPAHCTBEHHDIX XapPaKTEPUCTUK NepemMelleHuii CTEMHLIX OPAOB B MEPUOA MEPBON 3MMOBKM.

Fig. 29. Box-and-whiskers plots of spatial characteristics of the Steppe Eagles’ movements during the first winter.
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Puc. 31. VlHAnBuAYyann-
HDI€ Yy4aCTKM CTEMHDLIX
OpAOB (AMaH n AiiHa) Ha
3MMOBKAaXxX.

Fig. 31. Winter home
ranges of Aman and
Ayna.
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I/I3y'-1eHne NnepHAaTbIX XUIHWUKOB

Puc. 32. IHAmBuAyanb-
Hbl€ Y4acTKM CTEMHbIX
opAoB (CapbiryAb 1 KeH-
JKbIK) HA 3MMOBKAXx.

Fig. 32. Winter home
ranges of Sarygul and
Kenzhyk.
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Puc. 33. HAnBuAYanb-
HDI€ Yy4aCTKM CTEMHDLIX
opaoB (YparaH u MuH)
Ha 3MMOBKaXx.

Fig. 33. Winter home
ranges of Uragan and
Min.
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Puc. 34. ViHanBuayann-
HbI€ Yy4aCTKM CTEMHDLIX
opros (Xakac n CuH)
HAa 3MMOBKAaxX U A€THUe
nepemeiueHys: CHa B
06AACTM 3UMOBKM.

Fig. 34. Winter home
ranges of Khakas

and Sin and summer

movements of Sin in

the wintering area.
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Puc. 35. VIHAnBuAyann-
HDI€ Yy4aCTKM CTEMHDLIX
oproB (Uta n JKaHHa) Ha
3MMOBKAaXxX.

Fig. 35. Winter home
ranges of Ita and
Jeanne.
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of locations, varied from 173.8 to 1041.1
km, mean 496.8+282.0 km/100 locations
(n=10). Females tended to show longer
distances (495.2-1,041.1, 756.6x230.8
km/100 locations on average) than males
(173.8-514.6, 323.5+145.2 km/100 loca-
tions on average), but the difference is not
significant (T=0, Z=1.83, p=0.07).
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MayquMe NEePHAaTLIX XULIHUKOB

Puc. 36. IHAMBuAYaAb-
HbI€ Y4aCTKM CTEMHbIX
opnos (Llloiry, Xaasaa n
T5C) Ha 3MMOBKax.

Fig. 36. Winter home
ranges of Shoygu,
Khaddad and Tes.
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HUX nepemelieHnit ot 1 A0 5 ocTtaHOBOK (B
cpeaHem 3,4+1,8, n=5) (puc. 30-30).

[POTSLKEHHOCTL  3UMHUX  Mepemelle-
HWI CTEeMHLIX OPAOB, HOPMAAM3OBAHHAsI
Mo YMCAY AOKauui, BapbupoBara ot 173,8
Ao 1041,1 km/100 AoKaumii, COCTaBMB B
cpeaHem (n=10) 496,8+282,0 km/100 ro-
Kaumii. CamKku roKasaaM OGOAbLIYIO MPOTsI-
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The biotopes where the eagles wintered
significantly varied even on the same win-
tering grounds. Moreover, during winter
movements, eagles sometimes changed
biotopes from natural to anthropogenic and
vice versa. Only Kenzhyk who chose a car-
cass dumping site at the cattle farm near
Ahmedabad (Gujarat state) in India stayed
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>KEHHOCTL MapuwpyTtoB (495,2-1041,1, B
cpeaHem 756,6+230,8 km/100 Aokauwmit),
Hexxeam camubl (173,8-514,6, B cpeaHem
323,5+145,2 km/100 Aokaumit), mnpuyém
pasHMUA MpubAMXKAeTcs K 3Haummoin (T=0,
Z=1,83, p=0,07).

buoTorbl, B KOTOPLIX 3MMOBAaAM OPAbI, 3HAYM-
TEALHO PABAMHAAVCh AKE B OAHUX U TEX KE Me-
CTax 3MMOBKM. 3a Bpemsl 3VIMHVX MepemelLeHmi
OPAbI MIHOTAQ MEHSIAV BMOTOIbI C €CTECTBEHHDIX
HA aHTpOroreHHvie 1 HaoGopoT. Toabko Ken-
KbIK, BLIOPAB CKOTOMOTMALHUK HA TEPPUTOPUM
dpepmbl 63 T. Axmeaabaa (wrar [yakapar) B
MHAMM, OCTaBaACst BEPHLIM €My Ha MPOTSDKEHMM
6oAbiLelt yactv 3uMoBkM (puc. 32). OcrarbHbIe
OPAbI MepPeMELLAAMCH MEXKAY HECKOALKMMM 3Ha-
YUMBIMY OBLEKTAMM, KOTOPLIMM ObLIAM KaK ecTe-
CTBEHHbIE MECTOOOUTAHMSI M CEALXO3YTOAbSI,
TaK M CBaAKM M CKOTOMOTMALHUKM. OCTaHOBKM
Ha cBaAkax coctraBan 11,7% or obero ymcaa
3VIMHMX OCTAHOBOK OPAOB 1 ObiAv BoAee xapak-
TEPHbI AAS TTTUL, 3MMYIOWMX Ha ApPaBUACKOM
rnoayocrpose, — 35,7% 31MHMX OCTaHOBOK Ha
CBaAKaxX OT OBLIEro YMCAA OCTAHOBOK.

[MutaHne OpPAOB Ha 3UMOBKAxX OCTA&TCs
HEU3BECTHLIM. YAAAOCh MOCETUTL AMLIL Me-
CcTO0 3UMOBKM KeH)Kbika, Ha KOTOPOM TOA
nprcasamy opAa 6biAM cOBpaHbI MOraAKy.
Pazbop Moraaok nokasaa, YTo AOMUHUPYIO-
WM OBBLEKTOM MUTAHMSI SIBASIIOTCS] MECYAHKM
(Meriones hurrianae v Tatera indica), a na-
AaAb CO CKOTOMOTMABLHMKA SIBASIETCSI BTOPO-
CTEMNeHHbIM KOPMOBLIM pecypcom. MIMeHHO
MOSTOMY OPEA COBEPLIAA PETYASIPHLIE BbIAe-
Tbl CO CKOTOMOTMALHMKA Ha MacTomiua yTpom
M BO3BPALIAACS] HA CKOTOMOTVABHMK AULLDL Be-
YepPOM, MO CYTU, UCTIOAb3Ys €rO AULIL B Kaye-
CTBE€ MeCTa HOYEBKM, & HE KOPMEKKM.

UHaMBMAYaAbHDIE XaPAKTEPHUCTHUKH
nepBoy 3MMOBKH

Aaa cHayara 3asep>karach B MPOBMHLMU
Xoaeiiaa Ha 3anare VMemeHa, rae nepeme-
WaAaCh MEeKAY MeckaMu U CEALXO3YTOAUSIMU,
coBepliasl BblA€Tbl MO 5-9 KMm. 3atem oHa
nepemecTMaach B DPUOMNUIO, TAE CAEAaAd
HanboAee MaclTabHYIO OCTAHOBKY B paioHe
ByAKaHa AAya B NpoBuHUMM Adpap, KoTopast
TaKk)Ke ObIAA CBSI3aHA C €CTECTBEHHLIMM Me-
CTOOOUTAHMSIMM. 3AECh OpPAMLIA MEepemella-
AaCb MEKAY ABYMsI KAACTEPaMM, YAAAEHHLIMMU
APYr OT Apyra Ha 65 KM, OAVMH M3 KOTOPbIX
ObIA PACMIOAOXKEH HA CKAOHE BYAKAHA, OTKY-
Ad OpAMLIA COBEpIllaAa BbIAETbl A0 25 KM Ha
3aCOAEHHYIO PaBHUHY B MOAHOXKMM BYAKaHa,
a ApYroi — Ha Kpaio Haropbsi, TA€ OpAMLIQ
KOPMMAACL B HaropHoOM caBaHHe. AOBOAbHO
AMTEALHAST OCTAHOBKA AAbLI HABAIOAAAACH HA
IOXKHOW OKpauHe r. A36pa-33¥iT (napa AecsT-

there for most of the winter (fig. 32). The
remaining eagles moved between several
chosen spots, which were both natural
habitats and farmlands, landfills and dump-
ing sites. Landfills made 11.7% of the total
number of wintering stops used by eagles
and were more commonly used by birds
wintering on the Arabian Peninsula — here
35.7% of stopover sites were the landfills.

The diet of eagles on wintering grounds
remains unknown. It was possible for us to
visit only the Kenzhyk’s wintering locations,
where some eagle’s pellets were collected
from under the perches. Analysis of pellets
showed that Gerbils (Meriones hurrianae
and Tatera indica) are the dominant prey
species, and carrion from the cattle dump-
ing sites has a secondary value. That is why
eagles made regular flights from the dump-
ing sites to pastures in the morning and re-
turned only in the evening, in fact, using a
damping site only as a place to spend the
night, and not for feeding.

Individual characteristics of wintering
locations

First, Ada stayed in the province of
Hodeida in western Yemen, where she
moved between sands and farmlands,
making 5-9 km flights. Then she moved
to Ethiopia and made the longest stop in
the area of the volcano Adua in the prov-
ince of Afar, which is also related to natural
habitats. Here, Ada moved between two
clusters, 65 km away from each other.
One of them was located on the slope of
a volcano, from where the eagle flew up
to 25 km to the saline plain at the foot of
the volcano. The other cluster was located
on the edge of the highland, where Ada
fed in the highland savannah. A fairly long
stop of Ada was observed on the southern
edge of the city of Debre Zeyit (a couple
of dozen kilometers southeast of Addis
Ababa), where Ada moved almost daily
between two volcanoes, 2 km apart. The
early spring stops of Ada lay at the border
of Eritrea, Sudan, and Ethiopia and were
also related to natural habitats — the high-
land savannah on the northern periphery of
the Ethiopian Highlands (fig. 30).

For almost the entire winter, Eva kept in
two clusters: north of Garo, moving be-
tween the canal on the edge of the city and
desert pastures, 7-8 km northeast of the ca-
nal, and on the eastern edge of Goth Daria
Khan Sohu, also moving between the edge
of the city, pastures and agricultural lands
(fig. 30).



144  [lepHartbie XMIHUKM 1 ux oxpaHa 2019, 39

M3yueHne nepHaTbIX XMUILHUKOB

KOB KMAOMETPOB IOro-BOCTOYHEE T. AAAUC-
Abeba), rae Ara MPAKTUYECKM EXKEAHEBHO
rnepemMelarach MeXXAY ABYMsl ByAKaHamu,
YAAAEHHLIMM Ha 2 KM ApPYr OT Apyra. Bce
[paHHEBECEHHUE OCTAHOBKM AALI AO Hayaia
murpaumm Ha rpanuue dputpeun, CyaaHa u
Dcpronmm Takske ObIAM CBSI3aHbI C €CTECTBEH-
HBLIMM MECTOOBUTAHMUSIMM — HATOPHOM CaBaH-
HOW Ha ceBepHoi nepudepumn ronckoro
Haropbs (puc. 30).

EBa nmpaxkrtmyecku BCio 3MMOBKY A€PKaAach B
ABYX KAaCTepax: K ceBepy oOfT I. [apo, nepeme-
WAasICb MEXKAY KaHAAOM Ha OKpavHe ropoaa u
MyCTLIHHBIMM NACTOMILaMy B 7—8 KM K CEBEPO-
BOCTOKY OT KaHaAQ, M Ha BOCTOYHOM OKpavHe
r. For Aapsi XaH AJKOKXMO, TaKKe rnepemelua-
SICb MEXKAY OKPaVHOM ropoaa, rnactovwamu u
CEeALCKOXO3SIMCTBEHHBIMY YroAbsimu (puc. 30).

AAst opAOB Ha ApPaBUIACKOM MOAYOCTPOBE
HaMboAEe XapaKTEPHLIMM OKA3aAUCh AAU-
TeAbHbIE€ OCTAHOBKM BO BPEMsl 3MMHUX Mepe-
MELEHNM Ha CBaAKax. AMaH c 12 HosOpsi
no 17 Aekabpsi AEPYKAACSI HA CBAAKE B 6 KM K
CeBepOo-BOCTOKY OT I. Adppaa, coBepLiasi pe-
TYASIPHBIE BLIAETLI HE AdA€€ 3-X KM OT CBAAKM.
Aaree OH MEPEMECTUACS Ha CBaAKy OAM3 T.
Apurax (50 KM K ceBEPO-BOCTOKY OT I. ABXa),
TA€ MPOBEA Bpemsi € 22 Aekabpst no 26 ces-
pars. OTTyAa OH COBEpPIIAA PEryAsipHLIE Bbl-
AETbI Ha YMHKM Meskay Abxoii n Cabaxom Ha
35-50 KM 1 nepruoAnYecKy OTAYHaACsT Ha He-
CKOABKO AHeV. B yactHoctn, ¢ 19 no 30 siHBa-
Psi AMaH peryAsipHO MPOBOAMA BPEMsl Ha He-
GOABLIOM AHTPOIMOreHHOM OBLEKTE (BO3MOXK-
HO, TO>KE CBAAKE) Ha TPacce MEXKAY FOPOAKA-
mu Kapaaax u Xana Aab A6a (puc. 31). AliHa
GOAbLLYIO YaCTh BPEMEHM CBOE 3MMOBKM C 23
AeKabpsi Mo 8 ¢heBpanst MPOBEAA HA CBAAKE B
43 xm ot r. Tabyk 1 B 58 km ot rpanmubl Cay-
AoBckor Apasum ¢ Mopaanueii. Otcioaa oHa
coBepLiaAa PEryAsipHble€ BLIAETbI HA OCTAHLIO-
BYIO FOPY, PACMOAOYKEHHYIO CPEAM MYCTbIHU, B
8,5 kM oT cBaAkM. MeHee MPOAOAKUTEALHLIE
OCTaHOBKM AViHbl BO BPeMsl €€ ABVM)KEHMSI AO
OCHOBHOIO MECTa 3MMOBKM ObIAV CBSI3aHbI Kak
C HEOOABILIMMYM CBAAKAMM, TaK M C HEHAPYLIEH-
HBLIMM MacCuMBamMm NeckoB (puc. 31).

CapbiryAb, 3MMOBAaBLIAs B OCHOBHOM B Ty-
CTbIHE CO MHO>KECTBOM YMHKOB MEXKAY FOpPO-
Aamm Kapaun, Xanaapabaa, Aaay n Xysaap,
HE OCTAHABAMBAAACh HAAOAIO B KaKOM-AMOGO
OAHOM MecTe U u3berara aHTPOINOreHHLIX
obbekToB (puc. 32).

VYparaH HanboAee MPOAOAKUTEALHYIO OCTa-
HOBKY C 15 siHBapsi mo 18 cheBpansi cosep-
LKA B MYCTLIHHLIX ropax VpaHa, K ceBepy ot
DeHaep-Abbaca, rae rnepemelancs npenmy-
ILECTBEHHO MO HEHAPYLWEHHLIM MECTOOOU-
TaHUsIM. 3aTem, nepemectuBlmnch Ha 540 km

For eagles wintering on the Arabian Pen-
insula (Aman and Ayna), it was the most
characteristic to made long stops at land-
fills. From November 12" to December 17%,
Aman stayed at a landfill 6 km northeast of
Afraa, making regular flights no further than
3 km from the landfill. Then he moved to a
landfill near the city of Arigah (50 km north-
east of the city of Abha), where he stayed
from December 22™ to February 26". From
there, he made regular flights to the dliffs
between Abha and Sabah for 35-50 km and
periodically flew away for several days. In
particular, from January 19" to 30", Aman
regularly visited at a small man-made object
(possibly also a landfill) on the highway be-
tween the cities of Karadakh and Hala Al-Abd
(fig. 31). From December 23" to February 8™,
Ayna spent most of her wintering period at
a landfill, 43 km from Tabuk and 58 km from
the border between Saudi Arabia and Jordan.
From there, she made regular flights to the
inselberg mountain located in the desert,
8.5 km from the landfill. Ayna’s shorter stops
on her way to the main wintering ground
were related to both small landfills and un-
disturbed massifs of sands (fig. 31).

Sarygul wintered mainly in the desert
with lots of cliffs between the cities of Kara-
chi, Hyderabad, Dadu, and Khuzdar, she did
not stop for long in any place and avoided
man-made objects (fig. 32).

Uragan. From January 15" to February 18",
Uragan made the longest stop in the desert
mountains of Iran north of Bandar Abbas,
where he moved mainly through undisturbed
habitats. Then, moving 540 km northwest to
the Bushehr province, he stayed for 19 days
from February 26™ to March 16™ near Borazjan,
where he spent nights in the mountains and
made daily 7 km flights across a mining area to
a landfill on the edge of Borazjan (fig. 33).

Min made his first major wintering stop on
December 13"-22" in the desert near the
northern edge of Karachi in Pakistan, where
he moved between cliffs and pasture on the
edge of the farm. From January 4™ to Febru-
ary 14", Min stayed in farmland 5 km north-
east of Jati, then he moved to the Indian state
of Gujarat, where from February 14" to April
13" he flew through natural habitats between
the lake of Chari, pools on the southern edg-
es of Jatavira and Dinodhar volcano (located
10-17 km from each other). Thirteen days,
from March 7 to 20™, he spent in the center
of the Banni Nature Reserve (fig. 33).

Khakas, wintering in the north-east of Turk-
menistan, moved only on agricultural lands
between Kerki and Talimarjon (fig. 34).
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K CceBepo-3arnasy B nposuHUMiO Dyiwep, oH
oceA Ha 19 aHeld, ¢ 26 cheBpansi o 16 mapra,
OKOAO T. bopasakaH, rae HoYeBaa B ropax u
©KEAHEBHO COBEpILAaA MepPeAéThl Yepes rop-
HO-pAOObIBalolEee MpeAnpusite 3a 7 KM Ha
CBaAKY Ha okpaunHy bopasakaHa (puc. 33).

MuH cBOIO MEpPBYIO CEPLE3HYIO OCTAaHOBKY
Ha 3MMOBKe cAeAan 13-22 Aekabpsi B MyCTbl-
He 6An3 ceBepHO okpamHbl Kapaun B Maku-
CTaHe, TA€ MepeMeLlancsl MeKAY YMHKaMu U
nacréuiwem Ha okpavHe cpepmbl. C 4 siHBapSI
rno 14 dpeBpanst MvH NpOBEA BpeMsl B CEALXO-
3YTOALSIX B 5 KM K C€BEPO-BOCTOKY OT AxKartu,
MOCAE Yero rnepemMectuacst B IHAMACKMIA wrar
[yakapar, rae ¢ 14 cpeBpans no 13 anpenast
MEPEMELLAACS O ECTECTBEHHBIM MECTOOBMTA-
HUSIM MeXKay 03. Yapu, HEOOALLIMMM BOAOE-
MaMM Ha I0yKHOM OKpavHe AdKaTtaBupbl U BYA-
KaHOM AMHOAXap, mexay Kotopbimm 1017
KM, @ Ha 13 AHeli, ¢ 7 no 20 mapTa, yAeTaa B
LeHTp 3anoseaHuKa baHHm (puc. 33).

Xaxac, 3¥MOBAaBLIMIA Ha CEBEpPO-BOCTOKE
TypkmeHucraHa, Mnepemellacsl UCKAIYU-
TEABHO MO CEALCKOXO3SIACTBEHHDLIM YTOADLSIM
mexxay Kepku n TaammapaskaHom (puc. 34).

CuH, 3umoBaBLIMI Ha toro-Boctoke Typkme-
HUCTaHA, MNPEeVMYyILeCTBEHHO B Dbaaxbiackom
3aroBeAHMKE, B OTAMYME OT Xakaca, nepe-
MEeLIAACS] UCKAIOYUTEALHO O €CTeCTBEHHLIM
MEeCTOOOUTaHMSIM BriaaMHbI EpoiiraHAy3, AMbo
OCTaHABAVIBAACS] B MECKAaX BAOAb CKOTOBOAYE-
CKMX CTOSIHOK, COCPEAOTOYEHHBIX BOKPYr 3a-
MOBEAHMKA, MPUOAUZMBLIMCH K CEALXO3YTOAVSIM
AMILIL OAHUKALI HA rpaHuue TypkmeHuu n Mpa-
Ha, 6AM3 npaHckoro ropoaa Canrap (puc. 34).

[Npaktnyeckun Bce opabl 2019 r. meueHust
PacrpeAeAMAUCH IO MAAOHAPYLIEHHbIM ecTe-
CTBEHHBLIM MECTOOOUTAHUSIM (MECKM, YMHKU
BMAAMH, COPbLI) U MacTémiuam, Kak Ha OKpau-
Hax HACeAEHHDLIX MyHKTOB, TaK U B YAAAEHUU
OT HUX, MEXKAY CTOSIHKAMM CKOTOBOAOB. AMLIb
NT1a, nosiBuBLIAsICSl HA CBET B cTeny Xakacum
C AOCTaTO4YHO PA3BUTLIM CEALCKMM XO3SIi-
CTBOM, BLIOMPAAA AASI OCTAHOBOK Ha 3MMOBKE
CeAbxo3yroabst (puc. 35-36).

IlepBasi BeCEHHAA MUIPALNS

ABa opaa, Aaa n KeHKbIK, NMoKa3aAu AOXK-
HYIO BECEHHIOI murpaumio. Aev>keHue AAbl
onucaHo B rAase «[lepBast 3MmoBKa» (CMm.
BbIWE): TaK KaK MTMLA, BEPHYBWMCL OBpaTHO
B 3VIMHIOIO OBAACTb, MPOBEAA TaM 2 MEeCsLA,
e€ AOXKHasl BECEHHsIsl MUrpaumsi OTHeCceHa
K 3VMHUM riepemelleHusiM. KeHKblk rnocae
Hayara AOXKHOM BeceHHeln mwurpauum (18
mapTta), KoTopasi AAMAACh 5 AHEl U COCTaBu-
Aa 353 km no npsimoii (442 Km Mo Tpeky),
BEPHYACsI B OOAACTb 3IMOBKM, CAEAAA HA HeM
4 OCTaHOBKM MPOAOAKUTEALHOCTLIO OT 2 AO

CrenHoi opéa 1o umeHn MuH Ha 3uMoBKe B VIHAuM.
doro H. bxarra.

Steppe Eagle named Min on wintering in India.
Photo by N. Bhatt.

Sin, wintering in the south-east of Turk-
menistan, mainly in the Badhyz Nature Re-
serve, moved only through natural habitats
of the Eroilanduz Basin, or stopped in the
sands along the cattle-breeding camps con-
centrated around the reserve, approaching
farmlands only once on the border of Turk-
menistan and Iran near the Iranian city of
Sangar (fig. 34).

Almost all eagles tagged in 2019 distrib-
uted among low-disturbed natural habitats
(sands, cliffs, hollows, salt flats) and pas-
tures, both on the edges of settlements and
away from them, between the cattle breed-
er's camps. Only Ita, who hatched in the
steppes of Khakassia with well-developed
agriculture, chose farmlands as stops on
wintering (fig. 35-30).

The first spring migration

Two eagles — Ada and Kenzhyk showed
a false spring migration. Female Ada began
to move north on the 26™ of February, cov-
ered 1800 km distance in 10 days, but then,
on the 8" of March, she turned back and
in 5 days returned to wintering grounds in
Ethiopia where she spent another 2 months.
Her false spring migration was attributed to
winter movements. Male Kenzhyk started
his false spring migration on March 18" and
flew 442 km in 5 days, but then returned
to the wintering ground were he made 4
stops lasting 2-8 days (5+2.58 days on av-
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Taba. 11. [TPOCTPAHCTBEHHLIE XaPAKTEPUCTUKY MEPBON BECEHHEH MUIPALIMY MOAOALIX CTEMHLIX OPAOB. [IpUHSITbIE COKpaleHust: f — camka, m —

camedl.

Table 11. Spatial characteristics of spring migration of 2CY Steppe Eagles. Legend: f— female, m — male.
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YparaH m 328 17/03 12/04 27 37 1731.5 4092.3 1247.7 0.42 159.1+91.8
Uragan (23.15-426.7)
Xakac m 301 09/03 05/04 28 53.5 1965.1 3130.2 1039.9 0.63 113.3+84.2
Khakas (2.31-275.9)
MuH m 216 13/04 30/04 18 335 2715.6 3213.3 1487.6 0.85 175.7+130.1
Min (0.7-546.1)
CuH m 49 03/03 07/03 5 14 288.8 719.8 1469.0 0.79 149.1+124.2
Sin (5.58-303.1)
EBa f 85 25/03 15/04 22 7 2778.0 3523.4 4145.2 0.63 160.3+108.2
Eva (0.04-349.9)
Ana f 253 02/05 28/05 27 13 3065.9 4896.2 1935.3 0.81 181.8+144.8
Ada (0-458.9)
AmaH m 456 26/02 04/04 38 25 3736.5 4604.3 1009.7 0.68 121.5+114.1
Aman (3.7-318.9)
AWHa f 184 30/03 13/04 15 21 2185.9 3221.3 1750.7 0.65 214.9+144.6
Ayna (0.54-408.6)
Capoiryab 191 20/03 04/04 16 358.5 2156.9 3310.0 1733.0 0.42 207.1+£149.7
Sarygul (0.66-562.4)
KeH)XbIk  m 544 18/03 29/04 43 11 2770.7 5333.1 980.3 0.52 124.6+x108.3
Kenzhyk [287]1* [08/04]* [22]* [11.5]* [2749.4]* [3446.6]* [1200.9]* [0.80]1* (5.15-419.0)
[157.3x131.3
(5.15-419.0)]1*
Camky / Females 04/04: 23/04: 20.0: 9.9+ 2546.7: 3737.7: 1806.3:  0.69:+ 187.2:135.7
(n=4) 19.4 24.2 5.6 9.5 449.1 782.7 112.0¢ 0.07 (0-562.4)
Camuni / Males 17/03+ 16/04+ 30.8= 20.3+ 2583.9+ 4074.6x 1153.1=+ 0.65+ 133.8+106.7
(n=5)" 17.0 12.7 92.8 29.8 789.0 935.2 214.5 0.18 (0.7-546.1)
Camunbl / Males 21/03+ 16/04+ 26.6+ 20.4+ 2579.6+x 3697.3x 1197.2+ 0.70+ 140.7+1106
(n=5)%¢ 19.6 12.7 7.5 29.7 787.8 631.9 191.6 0.18 (0.7-546.1)
CPEAHEE / AVERAGE 25/03+ 19/04x 26.0x 15.67+ 2567.3x 3924.9+ 1398.0+ 0.66= 152.1£119.9
(n=9)® 19.2 17.6 9.6 22.51 622.3 835.8 379.7¢ 0.14 (0-562.4)
CPEAHEE / AVERAGE ~ 27/03+ 19/04+ 23.7+ 1572+ 2565.0+ 37153+ 14256+  0.69+ 158.1£122.4
(n=9)® < 19.5 17.6 7.2 22.50 621.5 655.6 352.14 0.13 (0-562.4)

Mpumeuanns / Notes:

* — 6e3 yuyéTta AOXKHOM BECEHHEN MUrPALIMM U MOCAEAYIOLMX OCTAHOBOK B 30He 31MOBKYM / excluding a false spring migration and
subsequent stopovers in the wintering zone;

b — 6e3 yuéra CuHa / excluding male named Sin;
€ — ¢ yuéTom rokasareaeii KeHxvika 6€3 AOYKHOM BeCEHHEN MUrPALIMM U MOCAEAYIOWMX OCTAHOBOK B 30HE 3UMOBKM / considering
Kenzhyk’s migration without false spring migration and subsequent stopovers in the wintering area;

9 — 6e3 yuéra EBbl / excluding female named Eva.

8 AHell (B cpeaHem 5+2,58 AHeld), U cHOBa
rnowéa B murpaumio yepes 17 aHen (8 anpe-
Ast). T.K. MPOAOAKUTEALHOCTb MPebLIBaHMs B
0BAACTM 3MMOBKM MOCAE AOXKHOW BECEHHEN
murpaumm cocraeuaa meHee 20 AHel, To, B
COOTBETCTBUM C METOAMKOW, Mbl OTHECAU BCE

erage) and started migration again in 17
days (on April 8"). Thus, the duration of his
second visit to the wintering ground was
less than 20 days, and in accordance with
the methods, we attributed all movements
of Kenzhyk after March 18 to his spring mi-
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rnepemelleHust 3TOro opAa rnocae 18 mapra K
BECEHHeN murpaumm. Takum obpasom, npo-
AOAKMTEABLHOCTb MUTPaLmMm KeHyKbIka MOYKHO
oLeHMBaTbh Kak B 43 AHsl (C yYETOM AOXKHOW
murpaumm), Tak 1 B 21 AeHb (6e3 y4éta Aox-
HOM MMIpauMy M OCTAaHOBKM B OOAACTM 3U-
MOBKM), HO B pacyé€rax CpPEeAHMX 3HayeHuM
MO BCEM OpAaM Mbl CYMTAEM TOKa3aTeAu
KeHsKkbika € y4ETOM AOXKHOW MUTpaUmm U ro-
CAEAYIOWEN OCTAHOBKM B OOAACTM 3VMIMOBKM.
[Toxoykee noeeaeHue nposiBUA CuH: 3 map-
Ta OH Ha4YaA AOXKHYIO BECEHHIOI MUIPaLMIO,
HO 4 maprta, npownas no npsimon 288,8 km
(302,2 xm 1o TpeKy), pPasBepPHYACs U MOWEA
obparHo B OBAACTbL 3VMMOBKM, KyAd TMpPUAE-
TeA 7 MapTa Y OCTAHOBUACSI AO 206 UIOASL, T.€.
60oree yem Ha 4,5 mecsua (142 aHs). boaee
MOXO)KE€e Ha HaCTOSILYIO MUIPALIMIO ABMXKE-
Hue CUH Hayaa 27 VIOAsl, HO Mbl €f0 OTHO-
CMM YK€ K A€THMM MepeMeLieHMsIM Ha TOM
OCHOBAHMM, YTO AAQTbl ABVDKEHMS BbIMNAAAIOT
Ha KoHelL AeTta. Takum OBpasoMm, K BeCeH-
Her murpaumy CvHA MOXXHO OTHOCUTbL €ro
AOXKHYIO MUrpaumio, AMbo AeTHee nepeme-
weHue, AM6o BOOBWE CYMTATD, YTO STOT OPEA
MUrpaLMmu HE COBEPLIAA U OCTAACS] Ha 6OAL-
WyI0 4YacTb A€Ta B 30HE 3MMOBKM. [losTomy
Mbl He yuuTbiIBaeM nepemeiteHmsi CuHa npu
aHaAM3e TMPOCTPAHCTBEHHLIX UM BPMEHHDIX
rnapameTpoB BECEHHEW MUIPALMKM OPAOB, HO
YUYUTLIBAEM MPU PACCMOTPEHUM MOCYTOYHbBIX
XapaKTepUCTUK MUTPAaLIMK.

BeceHHsis1 mMurpaumsi CrerHbIX OPAOB Ha-
YMHaAach B NMNepuoA ¢ 26 cpeBpanst (AmaH) rno
2 mas (Aaa), B cpeaHeM 25 mapta + 19 aHei
(taba. 11). Pazbpoc aar B 66 AHEN OYEHD 3HA-
YUTEAEH MO NpudMHE GOALWOro pasdpoca
MEeCT 3MMOBOK OT AdopyKkM A0 MIHAMM C pa3HbI-
MW MPUPOAHLIMM YCAOBMSIMU U, KAk CAEACTBME,
Pa3HLIMM MPUYUHAMM, OMPEAEASIIOIUMMM CTAPT
murpaumn  (puc. 37). Taioke HakaaablBatOT
CBOV OTMEYaTOK Y MHAMBMAYAALHBIE OCOOEH-
Hoctv nTuu. B yactHocTM, AMaH ornpeaer&éHHO
OYeHb PAHO MOIEA B MUTPALIMIO, AO TOTO, KaK
Ha4yarOCh ABMDKEHME OCHOBHOM MAacChl OPAOB,
a Aaa, HaoboporT, rnozaHo. OHa roAowAa K
KaBkasy Kak pas K 3aBepLIeHUIO BTOPOM BOA-
HbI MMIPaLMY MOAOABIX CTEMHbLIX OPAOB Yepes
KaBkas, HO He cTana ero nepeceKarb.

[1POAOAKUTEALHOCTL  MUIpaUMM  CTEMHDLIX
OpPAOB BapbupoBasa oT 15 Ao 43 aHen, cocTa-
BUB B CpeaHeM (n=9) 26+9,6 aHeit (Taba. 11).
boaee AAMHHbIE CPOKM MUIpaumy MnokKasaau
KeHkbik (43 AHs) 1 AMaH (38 AHell), moTomy
YTO MEPBLI OPEA MOCAE AOXKHOM MUrpauUmMm
BEPHYACSI HA MECTO 3MMOBKM U TaM MPOBEA
2 HeAeAW, a BTOPOM COBEPIUMA AAUTEALHYIO
OCTaHOBKY BO Bpemsi murpaumm. Obe ntuubl
MOTAM Obl MPOMNTH MO CBOVMM MUTPALMOHHBIM

gration. However, in the Table 11 we also
represent an alternative option of calcula-
tion Kenzhik’s spring migration without in-
cluding false migration in it.

Male Sin also started a kind of false
spring migration on March 3™ and covered
288.8 km, but on March 4™ he reverted and
flew back to the wintering ground that he
reached on March 7" and stayed there for
more than 4.5 months (142 days) until July
26™. On July 27™, Sin showed a kind of a
real migration, but we attribute it to sum-
mer movements due to late dates. Thus,
we got a complicated sutuation around Sin
since his false migration can be attributed
either to spring migration, or to summer
movement, or we can even assume that this
eagle did not migrate and stayed for most
of the summer in the wintering ground.
Due to this uncertainty, we excluded Sin’s
movements from data analysis of spatial
and temporal characteristics of migration as
a whole but include him in analysis of daily
characteristics of migration.

Spring migration of Steppe Eagles began
in the period from February 26™ (Aman) to
May 2™ (Ada), mean: March 25%+19 days
(table 11).

The duration of the migration of Steppe Eag-
les varied from 15 to 43 days, (n=9) 26+9.6
days on average (table 11). The longest dura-
tion of migration was shown by Kenzhyk (43
days) and Aman (38 days), due to Kenzhyk’s
short return to the wintering ground after the
false migration and Aman’s long stop during
migration. Ada showed the longest migra-
tion distance from the wintering grounds in
Africa to her summering area in Azerbaijan
— a linear distance from point to point was
3.1 thousand km, but the real track length
— was 4896.2 km that Ada covered in 27
days. Ayna, Sarygul, and Min were the fast-
est migrants. They finished migrations from
Saudi Arabia and India to Kazakhstan during
15-18 days, with a linear distance of routes
of 2.2-2.7 thousand km and a track length of
3.2-3.3 thousand km.

The females from our sample (n=4) tend-
ed to leave their wintering grounds 18 days
later on average than males (n=5) (females
on April 4"+19 days, males on March
17%+17 days) and spend less time for the
first spring migration on average (20.0+5.6
days, 15-27 days) than males (30.8+9.8
days, 18-43 days), but without statistically
significance (T=0, Z=1.8, p=0.07) (fig. 38).

Terms of the spring migration turned out
to be half as long as of autumn migration
over the entire sample of eagles on average.
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MapLpyTam ropasao 6uictpee. Aaa, AVMHEN-
Hasl AVCTaHLIMSI MapIUpyTa KOTOPO OT MecTa
3MIMOBKM B A(PpPMKE AO Hadara A€THUX Ko4ve-
BOK B AsepbariakaHe cocraBvaa 3,1 TbiC. KM
(mpoTspk€HHOCTL Tpeka 4896,2 Km), 3aBep-
wuAa murpauviio 3a 27 aHei. Cambimy Obl-
CTPLIMM MUTpaHTamm okasaamch AriHa u Ca-
PLINYAb, & Talkoke MuH, KOTopble 3aBepLInAK
murpaumm mn3 CayaoBckont Apasum 1 MHamm
B KasaxcraH B TeyeHve 15-18 aHeit npu Au-
HEVHOW AMCTaHUMM MapupyToB 2,2—2,7 TbiC.
KM U MPOTSDKEHHOCTM TpeKa 3,2—3,3 TbIC. KM.
Camku 13 Hawei Buibopku (n=4) B cpea-
HeM Ha 18 AHel no3ke camuoB (nN=5) noku-
AAAM MeCTa 3UMMOBKM (CamMKu — 4 anpeas +
19 aHelt, camubl — 17 mapta + 17 AHen) u
TPATUAM Ha MEPBYIO BECEHHIO MUIPALMIO B
cpeAaHeM MeHblie Bpemenu (20,0+5,6 aHeld,
15-27 aHeit), yem camubl (30,8+9,8 aHeit,
18-43 AHs1), HO pasHMLA, €CTECTBEHHO, He
SIBASIETCSI HAAE)KHOM MNP TakOM MAaAOM BbI-
6opke (T=0, Z=1,8, p=0,07) (puc. 38).

Puc. 37. Tpeku nepBovi BeceHHel murpaumy 10
crenHbiX opAoB u3 Poccum n KasaxcraHa (BBepxy) v Au-
HeJiHble AUCTAHLIMM OT MECT 3MMOBKM K MECTaM AETOBKM
(BHU3Y). MIMEHA NMTULI COOTBETCTBYIOT TAKOBBIM B TabA. 11.
CokpatueHus Mect poskaeHusi opaos: OO — OpeHbypr-
cKast obaactb Poccim, KO — KaparaHamHckast o6Aactb
KasaxcraHa, ASR — Aatae-CastHcKkuii peroH Poccum.
CoxpatueHus HazBaHwii ctpaH: CH — Kurtaid, IR — UpaH,
IN — UHAms, KZ — KasaxcraH, SA — CayAoBcKast Apasusi.

Fig. 37. Spring migration tracks of ten 2CY Steppe
Eagles from Russia and Kazakhstan (upper) and linear
distances from the wintering to the summering areas
of those eagles (bottom). The names of the birds
correspond to those in the table 11. Abbreviation of
homeland regions of the eagles: OO — Orenburg re-
gion of Russia, KO — Karaganda region of Kazakhstan,
ASR — Altai-Sayan region of Russia. Legend:

CH — China, IR — Iran, IN — India, KZ — Kazakhstan,

SA — Saudi Arabia.

Only Kenzhyk’s spring migration was longer
than autumn one, due to his return to the
wintering ground for 2 weeks (fig. 39).

The general azimuth of Steppe Eagles
movements during spring migration was
335-53.5°, (n=9) 15.7+22.5° on average.
Thus, in spring, eagles flew in a narrower
direction (to the north) with less radial dis-
persion than in spring (see fig. 37 and 21).

The linear distance from the point of the
last wintering location to the point of the
first summering location varied from 1,731.5
km (Uragan) to 3,736.5 km (Aman), (n=9)
2,567+622.3 km on average. The track
length attributed to the spring migration var-
ied from 3,130 (Khakas) to 5,333 km (Ken-
zhyk), (n=9) 3,925+835.8 km on average.
The same index normalized by the number

CrenHoit opéa no nmeHn MuH Ha KOpMEKKe.
Poro H. bxarra.

Steppe Eagle named Min. Photo by N. Bhatt.
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CrernHbie OpAbl U
MNAaAAADLLINKN HA MCTe
KOPMEKKM.

doto M. KapsiknHa.

Steppe Eagles and Vul-
tures on feeding site.
Photo by I. Karyakin.

IIponomkuTENbHOCTE 1-ii BecenHeH MHTpanHH
Duration of 1st spring migration

45

CpoKku BeCeHHel MUrpaLmm B CPEAHEM Mo
BCE BLIOOPKE OPAOB OKA3aAMCh B ABA pasa
MeHee TMPOAOAKUTEALHLIMM, YEM OCEHHEMN.
ToAbKko y KeHyKbika BECEHHSsIs1 MUrpaLms oKa-
3aAach BOAEE AAUTEALHOM, YEM OCEHHSISI, 3a
CYéT ero BO3Bpara Ha MeCTO 3UMMOBKM Ha 2
HeaeAn (puc. 39).

[eHepaALHLI a3MMyT nMepemMeleHnii crern-
HLIX OPAOB Ha BECEHHEN MUrpaLmm COCTaBUA
335-53,5°, B cpeanem (n=9) 15,7+22,5°. Te.
BECHOW OPAbI A€TEAM B BOAEE Y3KOM HArpas-
A€HUM (Ha ceBep), C MEHLLIVM BEEPHLIM pac-
ceuBaHueM, Yem BecHom (cm. puc. 37 u 21).

AVHelHasi AVCTaHLMsI OT TOYKM TOCAEA-
Hel AOKauMy Ha 3MMOBKE AO TOYKM Hadana

Linear length of the route, km

JIaneiiHas NpoTAKENHOCTH MAPMIPYTa, KM

of locations varied from 980 (Kenzhyk) to
1,935 km (Ada), mean 1,398+379.7 km
(n=8 — Eva’s data were excluded from the
calculations since there are apparent gaps
in her locations caused by tracker’'s memory
owerflow due to Eva’s long stay out of cov-
erage range of mobile networks). We found
no difference in the linear distance of the
routes and the length of the tracks of males
and females, although the route length, nor-
malized by the number of locations, tended
to be higher on average in females than in
males (table 11, fig. 38).

During the first spring migration, 2CY
eagle daily covered distance averaged

JlHHa TpeKa, KM
Length of track, km
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Puc. 38. Avarpammbl pasmaxa MpPOCTPAHCTBEHHLIX XapaKTEPUCTMK NepeMeLLeHUi B MepUOoA NepPBOi BECEHHEN MUrpaLmmu u CKOPOCTU nepeme-
LWIE€HMI CTETMHLIX OPAOB.

Fig. 38. Box-and-whiskers plots of spatial characteristics and speed of Steppe Eagle movements during first spring migration.
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Puc. 39. INpoaorku-
TEALHOCTb OCEHHeN (1) n
BeCeHHel1 (2) murpaumm
CTEIMHLIX OPAOB.

Fig. 39. The duration
of the autumn (1) and
spring (2) migration of
the Steppe Eagles.

Puc. 40. [pacpmuxm exe-
AHEBHOTO ABVKEHUs
CTErHbIX OPAOB BO Bpe-
Ms1 NEPBOJ BECEHHEN
MuUrpaumn.

Fig. 40. Charts of the
daily movement of 2CY
Steppe Eagles during
the first spring migra-
tion.
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Puc. 41. [pachmkn exe-
AHEBHOIO ABU>KEHMS
CTEIMHbLIX OPAOB BO Bpe-
Ms1 [T€PBOM BECEHHEN
MUrpaLmn.

Fig. 41. Charts of the
daily movement of 2CY
Steppe Eagles during
the first spring migra-
tion.
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AETHUX MEePEMEILEHN B XOA€ TMEePBONM Be-
CeHHell murpaumm BapbvpoBara ot 1731,5
(YparaH) ao 3736,5 km (AmaH), coCTaBasisl B
cpeaHem (n=9) 2567+622,3 km. [NpoTskéH-
HOCTb Tpeka Bapbuposara or 3130 (Xaxac)
A0 5333 km (KeH>KbIK), COCTaBASISl B CDEAHEM
(n=9) 3925+835,8 kM. 3TOT K€ MNoKasareAb,
HOpMMpPOBaHHLIM Ha 100 Aokaumit, BapbLu-

(including all stops) from 113.3+84.2 km
(Khakas) to 214.9+144.6 km (Ayna) a day,
mean 152.1+119.9 km/day for the entire
sample of 9 eagles, except for Sin (table 11).
Females covered from 160.3+108.2 km/day
(Eva) to 214.9+144.6 km/day (Ayna), mean
187.2+135.7 km/day for all 4 females. Males
fcovered from 113.3+84.2 km/day (Kha-
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poBaan oT 980 (KeHkblk) A0 1935 km/100
Aokaumii (Aaa), COCTaBasisi B cpeAaHeM (n=8)
1398+379,7 xm/100 Aokaumii (B pacuére
CpEeAHEero He y4YTéH nokasareAb EBbl, Tak Kak
AAs1 3TOM OPAMLILI UMEETCSI OYEBMAHLIA HEAO-
CTaTOK B YMCAE€ AOKALMIA — MOMMMO HM3KOM
YacToTbl B3SITUSI AOKALMI B CYTKM, 4yacTb eé
NePEMELLEHNI BHE 30HDLI AEMCTBUSI MOOMAL-
HOM ceTu He BblAa 3anmcaHa TPEKEPOM BBUAY
NepPErOAHEHMST BHYTPEHHEN namsit npubo-
pa). AOCTOBEPHOWM Pa3HULILI B AIHENHOWM AMC-
TaHLMU MaPLUPYTOB U MPOTSHDKEHHOCTU TPEKOB
CaMLIOB M CAMOK He OBHaPY KEHO, XOTsI AAVHA
MapLpyTa, HOPMAAM3OBAHHASI MO YMCAY AO-
KaUMii, y CAaMOK OKa3aAach B CPEAHEM Bbille,
HEeXXeAM y camuoB (Taba. 11, puc. 38).

Bo Bpemsi nepBoli BeceHHeW Mmurpaumm
YCPEAHEHHDLIE 3HA4Y€HMsI AMCTaHUMW, MPON-
A€HHOWM 3a A€Hb OPAOM (C YYETOM BCeX ocTa-
HOBOK), BapbupoBaam ot 113,3+84,2 km (Xa-
Kac) Ao 214,9+144,6 km (AliHa), B CpeaHeM
no Bcein Buibopke u3 9 oproe (6e3 CuHa)
152,1+119,9 km/aeHb (Taba. 11). Camkm npe-
OAOAEBAAM B CPEAHEM BOADLIYIO AMCTAHLIMIO 34
AeHb: oT 160,3+108,2 (EBa) a0 214,9+144,6
(AMHa) KM/A€Hb, Mo BceM 4 camkam B CpeAHeM
187,2+135,7 xm/aeHb. Camubl npeoAoOAeBa-
am ot 113,3£84,2 (Xakac) ao 175,7+130,1
(MyH) Km/AeHL, B cpeAaHeM Mo 5 camuam
(6e3 CuHa) 133,8+106,7 km/aeHDb (Taba. 11).
Take, Kak Y B OCEHHIOID MUIPaLMIO, CAMKM
MPEOAOAEBAAM B A€HL OOALILYIO AVICTAHLIMIO,
yem camLbl (puc. 38), HO pasHMLA HeHaAEKHA
(T=17, Z=1,07, p=0,28).

MakcMMaAbHbIE  CYTOYHbIE  AMCTAHLIMM,
MPEOAOAEBAEMbIE OPAAMM HA MUrpaumMm B
CBETAOE BPEMsl CYTOK, U3MEHSIAMCL OT 275,9
(Xakac) ao 562,4 km (CapbiryAb), B CpeAHEM
rno scem 9 opram — 418,5+96,0 Kkm/A€Hb.
Kaxk v B cayyae ¢ ycpeAHEHHLIMM CYyTOYHLIMU
AVICTQHLIMSIMM, MAaKCMMAaAbHbLIE TalOKe OKasa-
AVICh Bbille Y camok (444,95+90,1 km/AeHb),
yem y camuoB (397,31+105,3 Km/AeHb)
(puc. 38), HO TaKKe C HEHAAE)KHOM pPasHU-
uew (T=4, Z=0,37, p=0,72).

[pachukm eXeAHEBHOro ABMIKEHMSI OPAOB
rnokasatbl Ha puc. 40-41. U3 rpacpmkos BuA-
HO, YTO BECEHHSIsl MUrPaLMsl MPOXOAMAA KYAA
6oree CTPEMUTEALHO, YEM OCEHHSIST (CM.
puc. 24-25) no ueaomy psiay NMPUYMH, OAHA
M3 KOTOPbIX — BOAEE IOXKHOE HAYAAO AETHMX
KOYEBOK, HEXXEAM MeCTa FHEe3AOBaHMsl Mpo-
CA@KMBAEMBIX OPAOB.

UMCcAO XOAOBLIX AHEN B MEPBYIO BECEHHIOIO
murpaumio Bapbyposano oT 4 (CuH) ao 30 (Kek-
JKbIK), COCTaBUB B cpeaHem (n=9) 18,9+8,12
AHEN. AOAsI XOAOBBLIX AHEM OT obweli Mnpo-
AOMKUTEALHOCTM MUrpaumy BapbUpoBard OT
65,8 20 96,3%, B cpeaHem 78,3% (1aba. 12).

kas) to 175.7+130.1 km/day (Min), mean
133.8+106.7 km/day for all 5 males (with-
out Sin) (table 11). As in autumn migration,
females tended to move faster than males
(fig. 38), but the difference is unreliable
(T=17, Z=1.07, p=0.28).

The maximum daily covered distance
varied from 275.9 (Khakas) to 562.4 km
(Sarygul), 418.5+96.0 km/day on aver-
age for all 9 eagles. As in case of aver-
age daily covered distance, females also
tended to show higher values of maximum
DCD (444.95+90.1 km/day) than males
(397.31+105.3 km/day) (fig. 38), but also
without statistically significant difference
(T=4, Z=0.37, p=0.72).

The graphs of the daily movements of
eagles are shown in fig. 40-41. The graphs
show that spring migration passed much
faster than autumn migration (see fig. 24—
25) for a number of reasons, one of which is
the more southerly location of summering
grounds of the tracked 2CY eagles, than the
breeding grounds of the species.

The number of active migrating days
(when eagle moves, not rests) in the first
spring migration varied from 4 (Sin) to 30
(Kenzhyk), (n=9) 18.9+8.12 days on aver-
age. The share of active days from the total
duration of migration varied from 65.8 to
96.3%, mean 78.3% (n=9) (table 12). All
eagles except Eva made a long stopover
on migration at least once. The number of
stopovers varied from 1 (Uragan, Sin, Sar-
ygul) to 6 (Kenzhyk), mean 2.4+1.6 (n=9
excluding the non-stop migration of Eva).
The duration of stopovers varied from 1 day

CrenHoii opéa no umenu MuH. ®@orto H. bxarra.

Steppe Eagle named Min. Photo by N. Bhatt.



Raptor Research

Raptors Conservation 2019, 39 153

Taba. 12. [NocyTouHble XapaKTEPUCTVKM MEPBOI BECEHHEN MUTPALIMM CTEMHLIX OPAOB.

Table 12. Daily characteristics of the spring migration of 2CY Steppe Eagles.
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YparaH m 27 26 96.3 1 1 1 3.7
Uragan
Xakac m 28 22 78.57 2 6 3.0+1.41 (2-4) 21.43
Khakas
MwuH / Min m 18 16 88.89 2 2 1 11.11
CuH / Sin m 5 4 80.0 1 1 1 20.0
Aaa / Ada f 27 21 77.78 3 6 2.0£1.73 (1-4) 22.22
AmaH / Aman m 38 25 65.79 3 13 4.33+5.77 (1-11) 34.21
AliHa / Ayna 15 12 80.0 3 3 1 20.0
CapbiryAb f 16 14 87.5 1 2 2 12.50
Sarygul
KeH>KbIk m 43 30 69.77 6 13 2.17+1.6 (1-5) 30.23
Kenzhyk
Camku / Females (n=3) 15.7+4.73 81.03 2.3x1.15 3.7+2.08 1.57+1.13 (1-4) 18.97
Camusl / Males (n=0) 20.5+9.33 77.36 2.5+1.87 6.0+5.73 2.4+2.69 (1-11) 22.64
CPEAHEE / AVERAGE (n=9) 18.9+8.12 78.34 2.4+1.59 5.2:4.79 2.14+2.32 (1-11) 21.66

Bce opAbl, kpome EBbl, Ha Myrpaumm xotst Gl
pa3 coBepllaAu CYTOYHYIO OCTaHOBKY. Yucro
OCTaHOBOK Ha CyTKM U BOAEE BAPLUPOBAAO OT
1 (YparaH, CuH, CapbiryAb) A0 6 (KeHxbIk), B
cpeaHem (n=9) 2,4+1,6 (6e3 yuéta 6e30cTaHo-
BO4HOM murpaumm Esbl). [poaorkureasHOCTL
OCTaHOBOK BapbMpoBaia oT 1 (YparaH, CuH) A0
13 aHelt (AmaH, KeHxbik), B cpeaHem 5,2+4,8
AHeM, 4To cocrasasieT oT 3,7 Ao 34,2% ot npo-
AOAKUTEALHOCTM MUIPALIMM OPAOB, B CPEAHEM
21,7% (1aba. 12).

Kak M B OCEHHIoI0 murpauuvio, BECHOW
(pyc. 42), caMKkM B CpeAHEM AOAbLIE aKTUBHO
repemeLlaanch B xoae Murpauinm (81% XoAoBbIX
AHEM OT OOWEN MPOACAKUTEALHOCTM MMIPa-
M), HeXkeAm camubl (77%), MeHblue AHel Npo-
BEAM Ha ocraHoBKax (1-3, B cpeaHem 2,3+1,15
AHel — 3 camiii U 1-6, B cpeaHem 2,5+1,87
— 6 CaMLIOB), M X OCTAHOBKM OLIAM 3HAYMTEAL-
Ho kopoye (04, B cpeaHem 1,38+1,19 aHeir,
n=8 c yuérom EBbl u 1-4, B cpeaHem 1,57+1,13
AHel1, n=7 6e3 yuéta EBbl), yem TakoBbIE CAMLIOB
(1-11, B cpeaHem 2,4+2,69 AHeit, n=15), oaHa-
KO HAA&KHOCTb Pa3HULIbI IO BCEM MOKA3aTeASIM
HU3Kasl U3-3a BOALLIOrO pasbpoca 3HaYEHUN 1
MaAoW BLIGOPKM.

AeTaAbHble TMOCYTOYHbLIE XapaKTepPUCTUKU
MUTPaLUMM CTEMHbIX OPAOB AOCTYTMHLI B [1pu-
AOXKEeHUM 1%,

(Uragan, Sin) to 13 days (Aman, Kenzhyk),
5.2+4.8 days on average, which is from
3.7% to 34.2% of the individual migration
duration, 21.7% on average (table 12).

As in the autumn migration, in spring
(fig. 42) females tended to be more active
(81% of active days of the total migration du-
ration) on average than males (77%), spend
fewer days at stopovers (1-3 days, mean
2.3+1.15 days (n=3) for females, and 1-6
days, mean 2.5+1.87 days (n=06) for males),
and female’s stopovers tended to be shorter
(0-4 days, 1.38+1.19 days on average, n=8,
including Eva, and 1-4, 1.57+1.13 days on
average, n=7, excluding Eva) than those of
males (1-11, 2.4+2.69 days average, n=15),
but with no statistical significance.

Detailed daily characteristics of the Steppe
Eagles migration are available in Appendix 1%.

Excluding stopovers made in daylight
hours, the speed of the eagles varied from
5.59 to 94.12 km/h, (n=1092) 28.03+14.16
km/h on average (table 13). Females
moved with higher speeds on average
(31.17+15.28 km/h, from 5.72 to 94.12
km/h, n=341) than males (26.61+13.39
km/h, from 5.59 to 71.95 km/h, n=751)
with a significant difference (T=0, Z=10.77,
p=0.0000).
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Puc. 42. Avarpammbl pa3maxa XapaKkTepUCTUK MepeMelleHNsT CTEMHLIX OPAOB BO BPEMs NEPBOI BECEHHEN MUTPALIVH.

Fig. 42. Box-and-whiskers plots of 2CY Steppe Eagles’ movements during the first spring migration.

be3s y4é€ra OCTaHOBOK, COBeplaeMbIX B
AHEBHOE BpeMsl, CKOPOCTb MepeMelleHMsl
OPAOB BapbLMpoBaAa ot 5,59 Ao 94,12 km/u,
cocTaBasist B cpeaHem (n=1092) 28,03+14,16
KM/4  (Taba. 13). TMpuuém camkm ABUra-
AMCb B CPEAHEM C BOALWMMM CKOPOCTSIMU
(31,17+15,28 km/4, ot 5,72 pr0 94,12 KM/y,
n=341), yem camubi (26,61+13,39 km/uy, or
5,59 a0 71,95 km/4, n=751), ¢ Haaé&KHOM
pasuuueii (T=0, Z=10,77, p=0,0000).

Ha BeceHHell murpaumm OpAbl A€TEAM C
GOALIIMMM CKOPOCTSIMU, YEM OCEHDLIO, MPU-
yém Kak camku (31,2+15,3 km/4 BecHoWm

On spring migration, eagles flew at
higher speeds than in autumn, both fe-
males (31.2+15.3 km/h in spring against
26.4+13.6 km/h in autumn) and males
(26.6£13.4 km/ in spring against 22.3
+12.1 km/h in autumn) with a reliable dif-
ference (T=3088.5, Z=5.19, p=0.0000 - for
females and T=210.0, Z=10.39, p=0.0000
— for males) (fig. 43).

Sarygul and Ayna showed maximum
speeds above 70 km/h. On March 24%,
2019, Sarygul was flying along the border
of Iran and Afghanistan between the cities
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npomwme 26,4+13,6 KM/4 OCEHbIO), Tak U
camubl (26,6+13,4 KM/4 BecHOV MpPOTMB
22,3+12,1 KM/4 OCEHDIO), C HAAEXKHOW pas-
Huuein (T=3088,5, Z=5,19, p=0,0000 — aarsi
camok 1 T=210,0, Z=10,39, p=0,0000 — ars1
camuoB) (puc. 43).

MakcrmanbHble ckopoctu Bbie 70 Km/4
nokasaam CapbiryAb u AnHa. CapbiryAb ABU-
rarach 24 mapta 2019 r. no rpanuue VpaHa
M AdpraHucraHa mexkay ropoaamm 3aboAb 1
Tainbar B TeuyeHue 7 4HaCOB CO CKOPOCTSIMM
60-72 km/4. AliHa AeTeAa C MPEAEALHLIMU
CKOpOCTSIMU OT 67 A0 94 KM/Y B Te4eHue 3-x
yacoB 1 anpeast 2019 r. Mo UpakcKom MycTbl-
He, B 15-30 km K rory or Meconatamckoin

of Zabol and Taibat for 7 hours at speeds of
60-72 km/h. On April 1%, 2019, Ayna was
flying with a top speed 67-94 km/h for 3
hours through the Iraq desert, 15-30 km
south of the Mesopotamia Lowland, setting
a speed record of 94 km/h in the area be-
tween Nasiriyah and Basra.

The average duration of flight in one day
varied from 5.5+1.97 hours (Khakas) to
8.58+2.85 hours (Ada), mean 6.57+2.4
hours (n=9), and it was 1.5 hours longer
than in autumn migration. As in autumn
migration, in spring females showed longer
duration of flight in a day (mean 7.68+2.54
hours per day) than males (mean 6.16+2.22

TabA. 13. Bpemsi 1 CKOpOCTb MEPEMELLIEHMST CTEMHBLIX OPAOB B CYTKM BO BPEMSI TEPBON BECEHHEN MUrPALIUN.

Table 13. Daily duration and speed of movement of the 2CY Steppe Eagles during the first spring migration.
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YparaH m 26 9:53+1:23 16:01+2:12 170 6.54+2.1 (2-10) 13 0.5+£0.99 24.28+13.09
Uragan® (8:08-14:40) (9:16-19:14) (0-4) (5.62-69.10)
Xakac m 22 9:50+0:57 15:34+1:55 121 5.5+1.97 (1-9) 3 0.14+0.35 25.19+12.45
Khakas (8:27-11:54) (10:36-18:00) (0-3) (5.83-67.67)
MuH m 16 9:49+1:19 16:21+1:19 98 6.53+1.81 (4-10) 3 0.2+0.56 30.3x13.93
Min® (8:03-13:00) (14:04-18:19) (0-2) (6.79-59.1)
CuH m 4 9:43+0:43 15:51+2:14 26 6.5+2.52 (3-9) 0 0 27.95+13.35
Sin? (8:49-10:35) (12:33-17:35) (8.38-47.32)
Aaa f 21 8:33+0:47 16:54+2:09 163 8.58+2.85 (3—-12) 5 0.26+0.56 28.24+13.05
Ada® (7:17-10:18) (12:20-19:30) (0-2) (5.72-57.01)
AmaH m 25 10:22+1:53 16:36+2:08 156 6.24+2.55 (1-9) 7 0.28+0.74 27.82+13.61
Aman (7:46-14:39) (10:22-18:49) (0-3) (6.23-60.18)
AlHa f 12 10:05+1:18 17:21+1:05 86 7.17+1.95 (4-10) 0 0 36.84+17.73
Ayna (8:39-12:22) (15:05-18:48) (6.12-94.12)
Capbiryan 14 8:55+0:50 15:47+2:33 89 6.85+2.27 (2-10) 4 0.31+0.63 31.14+15.21
Sarygul® (8:02-10:49) (10:19-18:02) (0-2) (6.66-72.206)
KeHXpIk  m 30 9:24+1:09 15:37+2:00 181 6.03+2.40 (1-10) 9 0.3+x0.7 26.5+13.39
Kenzhyk (7:42—-12:54) (11:07-18:32) (0-3) (5.59-71.85)
Camku / Females 9:04+1:08 16:42+2:06 112.7+ 7.68+2.54 (2-12) 3.0+ 0.20+0.51 31.17+15.28
(n=3) (7:17-12:22) (10:19-19:30) 43.62 2.65 (0-2) (5.72-94.12)
Camusl / Males 9:50+1:22 15:59+2:00 125.3+ 6.16x2.22 (1-10) 5.8+ 0.29+0.71 26.61x13.39
(n=0) (7:42-14:40) (9:16-19:14) 57.74 4.75 (0-4) (5.59-71.85)
CPEAHEE / AVERAGE  9:38:1:21  16:10:2:03 121.1= 6.57+2.4 (1-12) 4.9+ 0.27:0.66 28.03:14.16
(n=9) (7:17-14:40)  (9:16-19:30)  50.98 4.23 (0-4) (5.59-94.12)

Mpumeuanns / Notes:
* — Bpems cootBerctByeT 30He UTC (B AManasoHe +4 — +6) / time corresponds to the UTC zone (from UTC+4 to UTC+6);
** — ponyctmmast norpelHocts 30 muHyT/cyTkM / permissible error was limited to 30-minutes per day;
* — AoskHast murpaums / false spring migration;
b — He BCe XOAOBbLIE AHM YUTEHDLI B AHAAM3€ M3-3a OTCYTCTBMSI B 3TV AHM HY)KHOTO KOAMYECTBA AOKaLmii / some active days were
excluded from the dataset due to the lack of locations.
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Ilepras ocennsa Marpamnns / First autumn migration
[11 Cpennss cxopocts / Average speed
H M ckopocts / Maxi

speed

a0

80

70 1 g534

Puc. 43. Ckopoctm
rnepemelleHus CaMLoB

M CaAMOK CTEIHbIX

OPAOB BO BpPeMsl repBoit
OCEHHe U BECEHHEN
MUrpaLmn.

Fig. 43. Speed of
Steppe Eagles of differ-
ent sexes during first
autumn and first spring
migrations.

Tepnas muarpanns / First spring migration
m Cpennaa cxopocts / Average speed
W M HAS cKopocTh / M speed 759
7226 71.85
69.10 5757  E8.55

HU3MEHHOCTU, TMOCTaBMB PEKOPA CKOPOCTU
B 94 KM/4 Ha yyactke mexay Hacupueli n
bBacpori.

CpeaHsisl MPOAOAKUTEALHOCTL MepemMelle-
HUsI B CYyTKM BapbuMpoBaAa ot 5,5+1,97 (Xa-
Kac) Ao 8,58+2,85 yacoB (Aaa), COCTaBMB B
cpeaHeM 1o 9 opaam 6,57 +2,4 4acos 1 Obiaa
Ha 1,5 yaca Bbllle, YeM B OCEHHIOI MUrpa-
umio. Takyke, Kak M B OCEHHIOI MUIpaUMmIo,
CaMKM ABUTAAUCL BECHO B TEHEHME AHSI AOAL-
we (7,68+2,54 yacoB B A€HL), YEM CAMLIbI
(6,16+2,22) (puc. 42), Nnpuyém B CpeaHem
MOYTM HA 2 Yaca AOAbIIE, YEM B OCEHHIOIO
murpaumio (5,81+2,64, cm. TabA. 9). PasHu-
La MeXAY CaMKamy U camLiamy Mo BpeMeHU
XOAOBbIX YACOB B CYyTKM Ha BECEHHEWN MUTrpa-
umm siBAsieTcst HaaékHom (T=173,5, Z=2,69,
p=0,007). MNoskanryi, cBoeobpasHoi pekop-
ACMEHKOV MO BPEMEHM, 3aTPAYMBAEMOMY Ha
AKTMBHOE MepeMellEHME B TE€HEHNE AHSI BO
BpeMsl murpaumi, siBasietcst Aaa. Kak oce-
HbIO, TaK U BECHOM OHa AE€MOHCTPUPOBAaAd
CaMyI0 BLICOKYIO AETHYIO aKTMBHOCTDb, Mepe-
mewasich B cpeaHem o 8,38+2,03 yacos B
A€Hb (OoT 2 A0 12 YyacoB B A€HbL) OCEHDLIO U
8,58+2,85 yacoB B AeHb (0T 3 A0 12 yacoB B
A€Hb) BecHOM. OHa oKasaAaCh EAMHCTBEHHOM
M3 CTEMHLIX OPAOB, AeTeBlasl Mo 12 yacos B
AeHb. Ha BeceHHen murpaumm oHa nobuaa
CODOCTBEHHDI OCEHHUI PEKOPA — B TEYEHME
10 AHen, ¢ 4 no 13 mas 2017 r., Aaa Ae-
TeAa rno 9—12 yacos B A€Hb, Npu4ém mno 12
4acoB B A€HL — 2 AHsl noaApsia, 6 v 7 masl,
KOTAQ nepemeliarach BAOAL KpacHoro mopsi
mexxay NMoptom CyaaH B CyaaHe u Kycepom
B Erunite (taba. 13, Mpuroskenve 1%).

B aKkTMBHOM ABMXKEHMM OPAbI HAXOAUAMUCD
ot 45,83 A0 64,68% cBETAOro BpeMeHM Cy-
TOK, B cpeaHeM 53,43+5,49%. Aoas «nepe-

% http://rrren.ru/wp-content/uploads/2019/12/Add 1-migration.xls
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hours per day) (T=173.5, Z=2.69, p=0.007)
(fig. 42), and almost 2 hours longer on aver-
age than in autumn migration (5.81+2.64,
see table 9). Female Ada is a record holder
for the duration of flight in a day on both
migrations: she moved 8.38+2.03 hours a
day on average (from 2 to 12 hours per day)
in autumn and 8.58+2.85 hours a day (from
3 to 12 hours a day) in spring. She was the
only Steppe Eagle to fly 12 hours a day!
And during the spring migration, she beat
her own autumn record — Ada flew 9-12
hours a day for 10 days from May 4" to 13,
2017, and 12 hours a day for 2 days in a
row on May 6" and 7", when she moved
along the Red Sea between the Port Sudan
in Sudan and Qoseir in Egypt (table 13, Ap-
pendix 1%%).

Eagles were in active motion from
45.83% to 64.68% of daylight hours,
53.43+5.49% on average. The share of
breaks in eagle’s daily motion averaged
2.16+1.31% of the total flight time from
the takeoff and until the landing for the
night, changing between eagles from O
(Ayna and Sin moved without stops for
feeding or resting during the day) up to
4.17% (Uragan in total got 13 hours of
breaks to 170 hours of flight). In spring
migration all eagles showed a smaller
number of breaks in flight and their dura-
tion was shorter than in autumn migration.
In autumn migration, the share of breaks
was 4.28+1.36% on average, which is 2
times higher than in spring migration.

The time of the takeoff (after overnight)
varied from 7:17 am to 2:40 pm, 9:38 am
+1:21 hours on average. Time of landing
for the overnight varied from 9:16 am (af-
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CrenHoii opéa rno umeHn MuH. ®oro H. bxarra.

Steppe Eagle named Min. Photo by N. Bhatt.

KYypOB» COCTaBMAQ B cpeaHem 2,16+1,31%
OT O6Wero BpemMeHu B MyT C MOMEHTA CTap-
Ta ABVMYKEHMSI AO MOMEHTA OCTAHOBKM Ha HO-
YE€BKY, UBMEHSISICh Y pa3HbIX NTul oT O (AiHa
n CUH ABUTaAUCh, HE MPEPLIBAsICh Ha KOP-
MEXKKY MAM OTALIX B TedyeHue AHs1) Ao 4,17%
(YparaH — 13 4acoB OCTaHOBOK OTHOCUTEAL-
HO 170 yacoB akTMBHOro noAéra). MiHtepec-
HO, YTO B BECEHHIOI MUIPALMIO BCE OPAbLI
AE€MOHCTPUPOBaAM MeHbIIee YMCAO «Mepe-
KYPOB» U MEHDILYIO UX MPOAOAKUTEALHOCTD,
YeM B OCEHHIOI0 MUrpauuio: B OCEHHIO
MUTPALIMIO AOAsl «[EPEKYPOB» COCTaBUAA B
cpeaHem 4,28+1,36%, yto B 2 pasa Bblle,
YeM Ha BeCEeHHel MUrpaumu.

Bpemsi Hayara ABMIKEHMsST OPAOB (rocae
HOYEBKM) U3MEHSIAOCL OT 7:17 Ao 14:40, co-
ctaBvB B cpeaHem 9:38+1:21 yacos. Bpe-
Msl OCTAQHOBKM (Ha HOYEBKY) BapbUPOBAAO
ot 9:16 (Npu paHHEM yTpeHHeM cTapTe) AO
19:30, cocraBuB B cpeaHem 16:10+2:03
yacos (Taba. 13). Ho ecam Ha oceHHell mu-
rpaLuMm HUKaKOM HaAEKHOWM MOAOBOW pas-
HULDLI BO BPEMEHM CyTOK HAa4yaAd M OKOH-
YaHUsl AETHOM AKTMBHOCTM B TEYEHUE AHSI
Yy OPAOB HE OTMEYEHO, TO AAsl BeCEeHHen
MUTpaLMM 3Ta pasHMLA CTaAa OYEBUAHOWA.
Camku (9:49+1:29, n=44) npakTmyecku Ha
yac paHbue camuos (10:00+1:19, n=122)

ITepBast OCEHHSAS MHTPAITHS

ter early morning start) to 7:30 pm, 4:10
pm=2:03 hours on average (table 13). In
contrast with autumn migration when no
reliable sex differences in time of takeoff
and landing were found, in spring migration
this difference became obvious. Females
(9:49 am=1:29, n=44) took off almost an
hour earlier than males (10:00 am=1:19,
n=122), (T=240.0, Z=2.98, p=0.003), and
stopped for overnight almost an hour lat-
er (females: 3:51 pm=1:46, n=44, males:

HCPBEUI BCCCHHAA MHUTI'pallUA

First autumn migration First spring migration
18:00 21:36
p=0.13 p=0.01
oM oM
16:48 [IM+SE —_— (I M+SE
T M+=SD : T M=SD
15:36
16:48
o 1424 Y
E E
E 13:12 f‘_ 14:24
(%] (5]
a, 12:00 B
& & 12:00
10:48
9:36
9:36
7:12
8:24
p=037 p=0.003
7:12 4:48
Ilon / Sex F M F M ITon / Sex F M F M
Crapt aBukeHHS 3aBepIIeHHE ABIKCHUSI Crapt JBIKeHHAd 3aBepHIcHHE ABIKCHUSA

Start of movement

Stop of movement

Start of movement Stop of movement

Puc. 44. AviarpamMmbl pasmaxa BPEMEHU CTapTa M 3aBEPLIEHMs TEPEMELLEHNSI B TEHEHUE CyTOK Y CTEIMHBIX OPAOB BO BPEMSsI OCEHHEN M BECEHHEN

MUTpaLm.

Fig. 44. Box-and-whiskers plots of start and end times of diurnal movements of the Steppe Eagles during the autumn and spring migrations.
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Puc. 45. Pacnipeaere-
HMe TOY€K OCTaHOBKM
CTErHbLIX OPAOB BO Bpe-
M1 [I€PBOV BECEHHEN
MUrpaLmn.

Fig. 45. Distribution of
stopover locations dur-
ing the spring migration
of 2CY Steppe Eagles.

65°

HauMHaAM ABMDKEHME U TaloKe MpakTuye-
CKM Ha 4ac Mo3yke OCTaHABAMBAAMCL Ha HO-
yépKky (camkm: 15:51+1:46, n=44, camubl:
15:11+1:53, n=122) (taba. 13), npuyém
pasHuLIa OKa3arach HaAAEXXHOM KaK AAsl Bpe-
MeHu crapTa ABkeHus (T=240,0, Z=2,98,
p=0,003), TaKk 1 AAsl BpEMEHU 3aBEPLIEHMS]
AHEBHLIX nepemewenmi (T=275,5, Z=2,56,
p=0,01) (puc. 44).

AAVTEALHDbIE OCTAQHOBKM OPAOB (Ha CYTKU U
6oaee) ObIAM HE XaPaKTEPHDLI AASI BECEHHEN
murpaumu. 1o pesyasTatam MpPOCAEKMBAHMSI
O crenHbIX OPAOB BbISIBAGHO Bcero 18 Touek
OCTaHOBKM MTUL, MPUYEM HU OAHA U3 HUX He
COBMaAd C OCTAHOBKAMM Ha OCEHHel murpa-
wm (puc. 45). He BLISIBAGHO U KakMx-AM6OO
3HAUMMBIX KOHLIEHTPaUMiA TOYEK OCTaHOBKM
MMIPAHTOB, KaK 3TO HABAIOAAAOCH HA OCEHHe
murpaumm. Auviib Ha toro-Boctoke TypKkmeHu-
CraHa u ceBepo-BocToke MpaHa 6am3 Vpato-
TyPKMEHCKOM rpaHMLILI HAOAIOAAAMCDH B OCHOB-
HOM CYTOYHbIE€ OCTAHOBKM HECKOALKMX O[PAOB.

Hanboaree aavTeAbHbIE OCTAHOBKM BO Bpe-
Msl BECEHHeM murpaumm coBepllivAM AmaH
(11 aHeit, ¢ 8 no 18 mapta 2019 r.), Xakac (B
obLwen CAoKHOCTU 6 AHel, ¢ 24 no 30 mapra
2019 r.), Kerkuik (5 AHeit, ¢ 25 no 29 maprta
2019r1.) u Ara (4 AHs1, € 23 no 26 mas 2017 1.).
AMaH OCTaHaBAMBaACSl B LIEHTPAALHOM 4Yactu
NpaHa, Ha cBaake B 6 KM K BOcTOoKy OT Llex-
pe3a (puc. 45: A). XaKac caeran OCTaHOBKY Ha
MOASIX MEXKAY HaCeAEHHLIMM MyHKTamy Pac-
ceeT U KocoseH B 20 km K ceBepy OT AAMATbI
(puc. 45: B). AaHHyto Tepputopumst nocelan A.
KoBaaeHKoO (AM4H. coo0lil.), KOTOPbI BCTPETUA
Ha MOASIX HECKOALKO AECSITKOB CTEMHLIX OPAOB,
B TOM 4Mcae M Xakaca. KeH)Kbik MpoBéA He-
CKOABLKO AHEN B KOPOTKMX MepemMelleHUsIX B
MoAsIX y rMocéAka Kebl Ha 10)KHOM MaKpOCKAO-
He xp. Hyparay B Y36ekucrane (puc. 45: E).

3:11 pm=1:53, n=122; T=275.5, Z=2.56,
p=0.01) (table 13, fig. 44).

Long stopovers for a day or more were
not typical for spring migration. We iden-
tified only 18 stopover locations during
the spring migration of 9 eagles, and none
of them match with stopover locations in
autumn migration (fig. 45). No important
clusters of stopover locations were found
in spring, in contrast to what was ob-
served in autumn migration. Only in the
southeast of Turkmenistan and northeast
of Iran near the Iran-Turkmenistan border
we observed several eagles making main-
ly 1-day stops.

The longest stops during the spring mi-
gration were made by Aman (11 days from
March 8" to March 18™, 2019), Khakas (a
total of 6 days from March 24" to March
30™, 2019), Kenzhyk (5 days from March
25" to March 29", 2019) and Ada (4 days
from May 23 to May 26™, 2017). Aman
stopped in the central part of Iran at a land-
fill 6 km east of Shahrez (fig. 45: A). Khakas
made a stop in the fields between the settle-
ments of Rassvet and Kosozen, 20 km north
of Almaty, Kazakhstan (fig. 45: B). There he
was observed by A. Kovalenko (pers. com.),
together with several dozen other Steppe
Eagles. Kenzhyk spent several days in short
movements in the fields near the village Ksy
on the southern slopes of the Nuratau ridge
in Uzbekistan (fig. 45: E). Ada made a stop

CrenHoii opéa no nmenn Kernxbik. doro H. bxarra.

Steppe Eagle named Kenzhyk. Photo by N. Bhatt.
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AAUTEAbHDbIE
OCTAHOBKM CTEIHLIX
OPAOB BO Bpems
repBoi BECEHHEN
MUrpaumn: Hymepaumsi
TOYEK OCTAHOBKM
COOTBETCTBYET TaKOBOW
Ha puc. 45 (A — AmaH,
B — Xakac, C — Aaa,

D — Capuiryab,

E — KeH>XKbIK).

Long stopovers of the
2CY Steppe Eagles
during spring migra-
tion: the numbering of
stopover locations cor-
responds to numbers in
fig. 45 (A — Aman,

B — Khakas, C — Ada,

D — Sarygul, E — Ken-
zhyk).

Google€arth

i Geogle Earth

AAa caerana OCTaHOBKY, MO CYTH, Y>Ke B 30He
AETHUX KOYEBOK — Ha Tepputopun MpaHa, B
30 km oT AsepbaiiakaHckoro ropoaa l'opa-
A3 1 B 160 KM OT MecTa A€THEro npeobbi-
BaHusl B AsepbaiakaHe. 3aech MTMLA Aep-
JKAAACh B rOpax ¢ HEGOALLWMMM MO MAOLIAAU
CEALXO3YTOAMSIMU B MEXKIOPHBIX AOAMHKAaX
(puc. 45: C). Takke HENPOAOAKUTEALHYIO
OCTaHOBKY B TypKMeHWMM, OAM3 rpaHuubl C
MpaHoM, B MOAsIX OKOAO C. Ata caeran Ca-
pLIryAb 26-27 mapta 2019 r. (puc. 45: D).
[MpakTMyeckn Bce OCTaHOBKM OPAOB, 3a UC-
KAIOYEHVMEM AMaHA, OLIAM CBSI3aHLI C MAAO-
HapyWeHHLIMM  OTKPLITLIMUA  AAHAWAdTaMu
VAU CEALXO3YTOAUSIMU.

Bropoe aeto

Ha AeTHMX KouéBKax CTernHble OPALI M-
POKO PacCrpeAeAMAUCHL OT 3akaBkasbs (Asep-
GaiakaH) AO KpalHEro CeBepO-BOCTOKA
Kurtast (puc. 46), HO HanbOAbLIAs KOHLIEH-
TpaLusi OPAOB, AMAUTEALHO A€P)KABLIMXCS Ha
OrPaHUYEHHON TeppuUTOPUM, OTMeYeHa B
30HE MOAYMYCTbIHL 3arnaaHon yactm Kasax-
craHa, oT MaHucasi (MecTHOCTbL K 3arnaay OT
Kpspka Lowkakoab) yepes Bepxosbs Opu u
prusa (mexxay Xpomtay n Kapabytakom) K
Hu3oBbLsM Typras (Typraickoe rnaato), Kak
pa3 B MOMYASIULMOHHOM siApe Buaa (cm. Kapsi-
KUH U Ap., 2016c).

already in the range of her summer move-
ments on the territory of Iran, 30 km from
the Azerbaijani city of Horadiz, and 160
km away from her main summering area in
Azerbaijan. Here, Ada stayed in the moun-
tains with small agricultural lands in the in-
termountain valleys (fig. 45: C). Sarygul also
made a short stop in Turkmenistan near the
border with Iran in the fields near the village
of Ata on March 26-27", 2019 (fig. 45: D).
Stops of almost all eagles, except for Aman,
were related to low-disturbed open land-
scapes or farmlands.

The second summer

In summer wanderings Steppe Eagles
from our project widely spread from Trans-
caucasia (Azerbaijan) to the extreme north-
east of China (fig. 46), but the highest con-
centration of eagles stayed in a limited area
for a rather long period was recorded in the
semi-desert habitat of the western part of
Kazakhstan from Manisay (the area west of
the Shoshkakol range), through the upper
streams of rivers Or and Irgiz (between cit-
ies Khromtau and Karabutak) to the lower
stream of river Turgay (Turgay Plateau), strait
in the area inhabited with a core breeding
population of the species (see Karyakin et
al., 2016c¢).
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Ceto4yHoe KapTMpoBaHue (puc. 47) HarAsiAHO
AE€MOHCTPUPYET pacrpeAeA€HNe OPAOB, NoMe-
YEHHDLIX TPEKEepamMM B XOAE AETHMX KOYEBOK.
OpAabl ocetnam 692 siyeikm: ot 1 Ao 6 peru-
CTpaumii pasHbix 0cobel B sUENKE, B CPEAHEM
1,28+0,63 ocobu Ha siHeliky npu pasbpoce
Aokaumii B siuelike ot 1 A0 816, B cpeaHem
20,86+68,35. boablwas yacth sdeek (79,3%)
roceuarach TOALKO OAHMM OpAoM, 19,5% —
2-3 opaamu, 0,72% (5 siueek) — 4 oparamu (31n
SMEMKN AeKaT Ha Tepputopum KaparaHavH-
cKom obaacT KaszaxcraHa, ot BO3BLILIEHHOCTU
Mys6ean B AeBoBepeskne Hypol Ha cesepe A0
BepxoBbeB p. KyaaHotrnec ceBepHee céA bIH-
Taabl, TanabibyAak, VIHTbIMaK Ha tore). It op-
AOB IepeceKAUCh AMLLL B OAHOM siueiike (0,1%)
— B 25-km 30He Bokpyr Kuisbivkapa Kaparas-
AVIHCKOM obaactu. Lecth opAoB Takke repe-
CEKAUCH AVILLL B OAHOM siuedike (0,1%), Teppu-
TOPUAALHO PACrOAOYKEHHOW B KaparaHAmH-
ckoil obractn KasaxcraHa, mexay c. Lllep-
6aroBockoe U c. EceHreababl. Hecmotpst Ha
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CrenHble opAbl Ha AeToBKe B 3anaaHom KasaxcraHe.
Poro M. KapskHa.

Steppe Eagles on the summering in Western Kazakh-
stan. Photo by I. Karyakin.

The grid mapping (fig. 47) clearly dem-
onstrates the distribution of 2CY eagles
tagged with trackers during the summer.
In total eagles visited 692 cells, each cell
was visited by 1-6 eagles, 1.28+0.63 ind.
on average. The number of eagle’s locations
per cell varies from 1 to 816, 20.86+68.35
on average. Most of the cells (79.3%) were
visited by only one eagle, 19.5% by 2-3 eag-
les, 0.72% (5 cells) — by 4 eagles (these
cells are located in the Karaganda region of
Kazakhstan from the left bank of river Nura
in the north to the upper stream of the Ku-
lanotpes River, north of the villages of Yn-
taly, Taidybulak, Intymak in the south). One
cell of the map (0.1%) was crossed by the
tracks of five eagles — that is a 25 km zone
around Kyzylzhar of the Karaganda region,
and another contains tracks of six eagles
— it locates also in the Karaganda region
between the villages of Shcherbakovskoe

Puc. 46. Tpekn 10 crenHbix opaoB u3 Poccum n Kasax-
CTaHa B repBOe AETO (BBEPXY) U UX UHAUBUAYAAbHDbIE
y4actku (BHu3y). Hymepaums opaos: 1 — Xakac,

2 — CuH, 3 — MuH, 4 — YparaH, 5 — KeH)xbik, 6 — AMaH,
7 — AiiHa, 8 — CapbiryAb, 9 — Aaa, 10 — EBa.

Fig. 46. Tracks of ten 2CY Steppe Eagles from Russia
and Kazakhstan in first summer (upper) and their sum-
mer home ranges (bottom). Numbers of eagles on
map: 1 — Khakas, 2 — Sin, 3 — Min, 4 — Uragan,

5 — Kenzhyk, 6 — Aman, 7 — Ayna, 8 — Sarygul,

9 — Ada, 10 — Eva.
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TO, YTO MHOTME OPAbI MEPECEKANCH UMEHHO
B LleHtparsHom KasaxcraHe, GOAbIYIO YacTb
AETHETO BPEMEHM OHM MPOBOAMAM 3ariaaHee —
CM. KapTy B LIEHTPe pUCyHKa 47.

B 568 siyeitkax (82,1%) 6biAM cocpeao-
TodyeHol OoT 1 A0 19 Aokauwmit opaos. T.e. no
CYTU 3TO PA30Bble€ OCTAHOBKM (4aCTO HOYEB-
KM) MAU MPOCTO MPOAET Yepes 3TV TePPUTO-
pumn. Ha 90 siueek (13%) npuxoautcst ot 20
A0 78 AoKaumil, 4TO COOTBETCTBYeT Hoaee
MAM MEHEE TMPOAOAKMTEALHOMY MpebLIBa-
HMIO MTUL B 3TUX sidelikax. Ha 33 siyeiikum

Puc. 47. Pe3yAbTaThl CETOYHOTO KapTUPOBAHMS repe-
MEIIEHMI CTEMHLIX OPAOB B UX MEPBOE AETO: STHENKN
PAHXXMPOBAHDI 110 YNUCAY MTUL (BBEPXY) U MO YUCAY
GPS-AoKaumii, MOAYHYEeHHDLIX OT TPEKEPOB (B LIEHTPE).

Fig. 47. A grid-mapping of the movements of 2CY
Steppe Eagles in summer: cells are ranked by the
number of different individual’s tracks (upper) or by
the number of GPS-locations (at the center) got into
the cell.

and Esengeldy. Despite the fact that many
tracks crossed in Central Kazakhstan, eagles
actually spent most of the summer to the
west (see the map in the center in fig. 47).

The number of locations per cell reflects
the significance of the cell as a summering
area. So, 568 cells (82.1%) got from 1 to 19
locations of eagles — they could be attrib-
uted to areas which eagles used for a single
stop (overnight stops, for example) or just
passed through. Ninety cells (13%) contain
20-78 locations per cell, which corresponds
to a more prolonged stay. Thirty-three cells
(4.8%) contain 79-816 locations and these
areas correspond to the main summering
zone of tagged eagles — in the most cases
at least 50% of the entire summer array of
locations of a particular individual are con-
centrated here (see fig. 48-55).

Most eagles in summer moved between
low-disturbed pastures or natural biotopes
such as steppes and semi-deserts with min-
imal pasture load, principally in the range of
5 species of ground squirrels — Aral Yellow
Souslik (Spermophilus fulvus), Little Souslik
(S. pygmaeus), Russet Souslik (S. major),
Red-Cheeked Souslik (S. erythrogenys) and
Long-Tailed Souslik (S. undulatus).

Ada spent summer in the Caucasus
mountains in Azerbaijan. She flew almost
the entire Caucasus, from the Caspian Sea
to the Black Sea and back, most of the time
she spent in two core areas south of Maraza
between the villages of Darakand and Arab-
gedim, and between Mushvigabad and Go-
bustan in the surroundings of the village of
Perekishkul (fig. 48).

Eva moved between the south-west of
Central Kazakhstan and the Gobi Altai.
However, 75% of her locations were in
3 core areas: in the steppe hummocks,
120 km north-east of Astana in the vicin-
ity of the village of Chilinka (Kazakhstan), in
cultivated area, 10 km north of the Gilevsky
Reservoir of Altai Kray (Russia), and on the
right bank of the river Burchun at heights of
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Puc. 48. VIHAMBUAYAALHDIN Y4aCTOK M MECTa AAMTEALHLIX OCTAHOBOK CaMKM CTEITHOTO OpAa 1o MMeHu AAa Ha AetoBke. CoKpalleHMs Ha3BaHWii
crpaH: RU — Poccusi, KZ — KasaxcraH, UZ — Y36eKkucraH.

Fig. 48. Home range and stopovers of the female Steppe Eagle named Ada during summering. Legend: RU — Russia, KZ — Kazakhstan,

Uz - Uzbekistan.

(4,8%) npuxoautcst ot 79 ro 816 Aokaumi,
YTO COOTBETCTBYET OCHOBHOWM 30HE AETHETO
npeGbIBAHUS MTULL, B KOTOPOWM, KaK MpaBu-
AO, coCpeAoToHeHO He MmeHee 50% Aokaunit
OT BCEro A€THEro MaccmbBa AOKaUWM TOM VAU
MHOM 0cobu (cm. puc. 48-55).

more than 2000 m in the surroundings of
Jata mountain (China) (fig. 49).

Sarygul spent the whole summer in a
small area moving along the hummock area
of the center of Kazakhstan in the Karagan-
da region from the Aral part of the Karakum
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Puc. 49. ViHauBuayannb-
HbII y4acTOK U MecTa
AAUTEALHBIX OCTAHOBOK
CaMK¥ CTEITHOTO OpAAa Mo
umeHn EBa Ha AeToBKe.
CokpalueHys: Ha3BaHWi
crpaH: RU — Poccus,

KZ — KasaxcraH,

MN — MoHroawus,

CH — Kuraii.

Fig. 49. Home range
and stopovers of the
female Steppe Eagle
named Eva during sum-
mering. Legend:

RU - Russia, KZ —
Kazakhstan, MN — Mon-
golia, CH — China.

DOALIIVHCTBO OPAOB AETOM KOYEBAAO MO
MAAOHAPYIIEHHLIM MACTOMIAM MAM TTOAHO-
CTLIO €CTECTBEHHLIM CTETSIM U NMOAYIMYCTLIHSIM
C MMHMMAALHOM MacTOMIHON HarpysKoW,
NpeMyLIeCTBEHHO B apeare 5-Tm BuaOB
CYCAUKOB — >éatoro (Spermophilus fulvus),
Mmanoro (S. pygmaeus), 6oAbworo (S. major),
KpacHowekoro (S. erythrogenys) n AAVMVHHOX-
BocToro (S. undulatus).

Aaa nposeAaa AeTo B ropax Kaekasa, B
AsepbariakaHe. OpAnLa MPOAETEAQ MPaK-
TMyeckm Bech Kaekas, or Kacnuiickoro mopsi
A0 YépHoro 1 o6patHoO, HO OCHOBHOE BPEMSI
npoBeAa B ABYyX «lapax» K tory or Mapasbl,
MeXAY Moc. AapakaHa n Apabreavm 1 Mex-
Ay Myusurabaaom u f'oBycraHom B paiioHe
noc. MNepexuukioas (puc. 48).

EBa mnepemewarach MeXAy IOro-3araaom
LleHtpaasHoro KasaxcraHa u Tobuiickum Aa-
Taem, rnpu stom 75% e& Aokaumii AeKano B
3-X «lApax»: B CTEMHOM MEAKOCOINOYHMKE B
120 Km K ceBepOo-BOCTOKY OT ACTaHbl B pano-
He A. YmamHka (KasaxcraH), B arpoAaHAwiachrax
B 10 km K ceBepy ot [MAEBCKOro BOAOXPaHUAM-
wa Ataiickoro kpasi (Poccust) 1 B npasobepe-
Kbe p. bypyyH Ha Bbicotax 6oaee 2 ThiC. M B
maccmie 1. Akata (Kurai) (puc. 49).

Desert in the south-west to the Astana-
Karaganda highway in the north-east. Like
in Eva’s case, 75% of the Sarygul’s locations

were in three main clusters: in the semi-

desert of the right bank of the river Sar-
ysu between Kyzylorda and Zhezkazgan,
in the steppes of the Uly-Zhilanshyk and

CrerHble OpAbl Ha AeToBKe B LleHTparbHom KasaxcraHe.
doro U. KapsikHa.

Steppe Eagles on the summering in Central Kazakh-
stan. Photo by I. Karyakin.
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Puc. 50. VIHAI/IBMAyéMbelﬁ y4acroK U Mecta AAUTEAbHDLIX OCTAHOBOK CaAMKU CTEINHOIo OpAa ro UMeHu C&pbll:yAb Ha A€TOBKe.

Fig. 50. Home range and stopovers of the female Steppe Eagle named Sarygul during summering.

CapbiryAb MPOBEAA BCE AETO Ha HEGOABLION
TEpPPUTOPMU, NepemeLlasich Mo MEAKOCOMOoY-
HMKaMm LeHTpa KasaxcraHa (Ha Tepputopumn
KaparaHnamHckoi obaactu), ot [Mpuapaabckmx
KapaxkymoB Ha toro-3anaae Ao Tpacchl Acra-
Ha — KaparaHaa Ha ceBepo-Bocroke. Tak ke
Kak y EBbl, 75% Aokaumii CapbiryAb OKazaroch
COCPEAOTOUEHHLIMM B TPEX KAacTepax: B MO-

Kara-Turgay interfluves west of the Ulutau
mountains (100 km south of the village of
Amangeldy), and the hillocky area north of
the Yntymak Reservoir (30 km north-west of
Shakhtinsk) (fig. 50).

Kenzhyk. Despite the wide movements
in the steppe zone of the whole north of
Kazakhstan from the upper Khobda in the



Raptor Research

Raptors Conservation 2019, 39 165

Google Earth

@ TImeapo / Nest
Kernel (15.0)
[]s0

75
J1=%|

A 55°

400 Kilometers

Puc. 51. VIHAMBUAYAABHDIZ yHACTOK M MECTa AAUTEALHBIX OCTAHOBOK CamLia CTEITHOro opAa 1o umeHn Kersxbik Ha AeToske. CoKpalleHus Has3Ba-
Hwii ctpaH: RU — Poccus, KZ — KaszaxcraH.

Fig. 51. Home range and stopovers of the male Steppe Eagle named Kenzhyk during summering. Legend: RU — Russia, KZ — Kazakhstan.

AYMyCTbiHE MpaBobepesxbst p. Capbicy, MeX-
Ay Kbizbiaopaoit n JKeskasraHom, B CTersix
mekaypeubst YAbl-)KuaaHuwbik u Kapa-Typ-
raii 3anaaHee rop Yaytay (B 100 km K tory ot
C. AMaHreAbAbl) U B MEAKOCOTOYHUKE K CeBe-

Aktobe region in the west to the Semipal-
atinsk pine forests on the right bank of the
Irtysh River in the east, 90% of all locations
of Kenzhyk were concentrated in 2 clusters:
in the steppe hummocks in the interfluve of
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py ot blHTbiMakckoro Boaoxpanmamia (30 km
K ceBepo-3anaay or r. laxtmHek) (puc. 50).

Y KeH>kblka, HECMOTPSI Ha WMPOKME rnepe-
MELLEeHMsl MO CTENHOM 30HEe BCEero cepepa
KaszaxcraHa (ot BepxoBuii Xobabl B AKTIO-
6uHCKoM obAacTi Ha 3anaae Ao Cemurnana-
TUHCKMX 60pOB B NpaBobepeskbe MpTbiwa Ha
BocToke), 90% Bcex Aokaumi BLIAO cocpe-
AOTOYEHO B 2-X KAACTepax: B CTE[THOM MEA-
KOCOMoO4HMKe B mexkaypeuve VMaeka n Opu
(B OCHOBHOM MeXXAY BEPXOBLSIMM peveK
bakai n Ocbiakapa, B 10-20 km K toro-3a-
rnaay ot r. Xpomray) 1 B BEpXOBbLsX Vprusa
(npeumyiectBeHHO Mexkay Kapabyrtakom u
Tarabicaem). DTOT OPEA A€PIKAACS BOAbLIEN
YacTbio B MAAOHAPYIUEHHLIX CTEMsIX C yme-
PEHHLIM BbLIMACOM, HO He M3beraa u nepu-
drepur HACEAEHHDIX MYHKTOB, & B Apaitobe
B TE€YEHME HECKOALKMX AHEN MOCEeIlaA CBAaA-
KY, YTO AASl A€THMX MEepPEeMEILEeHUN CTEeMHbIX
OPAOB OKAa3aAOCh MCKAIOYMTEALHLIM CAy4a-
em (puc. 51).

AmaH 3a AeTo nepecék rnoroBumHy Kaszax-
CTaHa, ot BepxoBbeB p. Opb B AKTIOOMHCKOA
obaactn Ao rop EpelimeHtay B AKMOAMHCKOA
obaactn, npoAeteB Yepe3 KypraabakuHo u
CTerHble MEAKOCOMOYHMKM ceBepa KaparaH-
AVIHCKOM obaactn. Ho 75% Aokaumii AmaHa
6LINO COCPEAOTOYEHO BCETO B ABYX «SIAPAX»:
B IO)KHOM 4actm KocraHarckoit obaactu, B
npasobepexne p. Typrai, mocepeAnHe MexX-
Ay nioc. Typrait u c. Aoky4yaeBKa; U Ha cese-
PO-BOCTOKE AKTIOOMHCKOM OBAACTHM, B CTEMM
AeBobepeskbsi Mprusa, Ha yvacTke MeXAy
noc. Kymkyayk n Kapabyrak (puc. 52).

AViHa nepemellarach AOCTATOYHO WMPOKO MO
crenHom 3oHe KasaxcraHa, oT AOAMHbI P. Ypaa
AO LeHTpa KaparaHavHCKoM 0BAacTH, MpoBeAst
BGOADILYIO YaCTh BPEMEHM B ABYX KAACTEPAX: Ha
3anaae or o3. Capbikona B Kycraaiickoii 06-
AaCTV 1 B CTEMNM A€BOBEPEXKDLS P. YPaA MEKAY
AOAVIHOVM PEKM M copamy, NPeVMyLLECTBEHHO
mexkay noc. Kapayarobe n KaambikoBo 3anaa-
Ho-KazaxcraHckol obaact (puc. 52).

YparaH, B OTAMMME OT MHOTMX APYTUX Op-
AOB, Ha4yaa A€AaTb A€THME OCTaHOBKM B Kbi-
3bIAKYMax, CHayaaa Ha Kpalo OCTAHLIOBLIX
rop bykaHtay, 3aTem — B Meckax Ha rpaHuue
VsbexkucrtaHa n KasaxcraHa; Aaree oH nepe-
MECTUACST B HU30Bbs1 Typrasi, a K KOHLy AeTa
ywéA B MMHYCMHCKYIO KOTAOBMHY Pecrybam-
kn Xaxkacusi (Poccust), mo myTM OCTaHOBMB-
WMCL Ha ceAbxosyroamsix [lpeaasranckoi
PaBHUHLI B AATaickomM Kpae. B Xakacum ero
OCTAHOBKM ObIAV MPUYPOYEHDLI K OKpamHam
nocéakos llupa n bopeu cesepHee bare-
HEBCKOTO KPsiKa, a TAKOKE K rnactéuiiam B ce-
BEPHOM 4YacTn 03. YCKOAL toykHee bareHés-
CcKoro Kpsbka (puc. 53-54).

CrenHoii opéa no nmenu Kenxbik. doro H. bxarra.

Steppe Eagle named Kenzhyk. Photo by N. Bhatt.

llek and Or rivers, 10-20 km south-west of
the city of Khromtau, and the upper stream
of Irgiz river (mainly between Karabutak
and Taldysay). Kenzhyk kept mostly in low-
disturbed steppes with moderate grazing
and did not avoid the periphery of settle-
ments. In Araltobe, he was visiting a landfill
for several days, which turned out to be an
exceptional case for summer movements of
Steppe Eagles (fig. 51).

Over the summer, Aman crossed half of
Kazakhstan from the upper stream of the
river Or in the Aktobe region to the Ereimen-
tau mountains in the Akmola region, flying
through Korgalzhyn Nature Reserve and the
steppe hummocks of the north of the Kara-
ganda region. However, 75% of Aman’s lo-
cations were concentrated in only two core
areas: in the southern part of the Kostanay
region on the right bank of the river of Tur-
gay between the village of Turgay and Do-
kuchaevka, and in the north-east of the Ak-
tobe region in the steppe of the left bank of
river Irgiz in the area between the village of
Kumkuduk and Karabutak (fig. 52).

Ayna moved quite widely along the
steppe zone of Kazakhstan from the valley
of the Ural River to the center of the Kara-
gandaregion, having spent most of the time
in two clusters: in the west of Sarykop lake
in the Kostanay region and in the steppe of
the left bank of the Ural River between the
river valley and salt flats, mainly between
the village of Karaultobe and Kalmykovo of
the West Kazakhstan region (fig. 52).

Unlike many other eagles, Uragan made
summer stops in Kyzylkumy, first on the
edge of the Bukantau mountain ridge, then
in the sands on the border of Uzbekistan
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Puc. 52. VIHAMBUAYaAbHBIE YHACTKM M MECTA AAUTEALHBIX OCTAHOBOK CTEIMHLIX OPAOB (AMaH M AiiHa) Ha AeToBKax. CoOKpalleHus1 Ha3BaHWii CTPaH:

RU — Poccmsi, KZ — KasaxcraH.

Fig. 52. Home ranges and stopovers of the Steppe Eagles named Aman and Ayna during summering. Legend: RU — Russia, KZ — Kazakhstan.

Xakac Hayaa CBOM A€THUE MepeMelLeHust C
octaHoBKkM B Kuralickom TsiHb-LlaHe y roa-
Hoxxus1 ropbl KokmpkuH LlaHb (BbicoTa ropbl
3698 M), c KOHLA Masl MO CEPEANHY MIOHST OH

and Kazakhstan. Then he moved to the
lower stream of Turgay, and by the end of
summer, he went to the Minusinsk Hollow
of the Republic of Khakassia (Russia), on the
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Puc. 53. IHAMBMAYAALHDBIVI YHACTOK M MECTA AAMTEALHBIX OCTAHOBOK CaMLIA CTEMHOIO OPAA Mo MMeHU YparaH Ha Aetoske. COKpalleHu sl Ha3BaHMi

ctpaH: RU — Poceysi, KZ — KasaxctaH, MN — MoHroamsi, CH — Kuraii.

Fig. 53. Home range and stopovers of the male Steppe Eagle named Uragan during summering. Legend: RU — Russia, KZ — Kazakhstan,

MN — Mongolia, CH — China.

nocetua INMpubarxauibe m 03. 3aiicaH B Boc-
ToyHOM KasaxcraHe, Kapacykckme o3épa B
HoBocnbupckoii obaactn (Poccust); cepean-
Hy AeTa NPOBEA Ha 3anase KaparaHamHcKkom
obaactm KasaxcraHa, B CTEMHbIX MEAKOCO-

way stopping at the farmlands of the Priob-
skoye Plateau in the Altai Kray. In Khakas-
sia, his stops were limited to the edges of
the villages of Shira and Borets north of the
Batenevsky Range, as well as to pastures in
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Puc. 54. Mecra amnteAn-
HbIX OCTAaHOBOK YparaHa
Ha AETOBKe.

Fig. 54. Uragan'’s stopo-
vers in summer.

MOYHMKAX K IOry M loro-3araay ot JKeskas-
raHa M B M@AKOCOMOYHMKAX MEXKAY YAyTay U
ApPKaALIKOM; B KOHLIE MIOASI OTIIPABUACS CHO-
Ba B CEBEPO-BOCTOYHLI Kutali, rae n npo-
BEA OcCTaToK AeTa B ropax Kapamaii, B 10 km
K BOCTOKy oT noc. Ca3u. Hecmotpst Ha CTOADL
uvpokue nepemeineHms, 75% aokaumii Xa-
Kaca 6bIAM cocpeaoTodeHbl B Kutae B yaane-
HUM Apyr oT Apyra Ha 170 km (puc. 55).

Google Earth

Ggogle Earth

D2

the northern part of Lake Uskol south of the
Batenevsky Ridge (fig. 53-54).

Khakas began his summer movements
from a stop in the Chinese Tien Shan at the
foot of Kokirkin Shan Mountain (mountain
height 3,698 m). From the end of May to
mid-June, he visited lakes Balkhash and
Zaysan in East Kazakhstan, and Karasuk
Lakes in the Novosibirsk Region (Russia). He
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Fig. 55. Home range
and stopovers of the
male Steppe Eagle
named Khakas during
summering. Legend:
RU — Russia, KZ — Ka-
zakhstan, CH — China.
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MuH npakTnyecku Bc€ AeTO MPOBEA B 3a-
naaHom KasaxcraHe, npenmyllecTBEHHO B
AKTIOOMHCKOM OBAACTM, B ABYX KAACTEpax:
B TMOAYMYCTLIHE MEXKAY AOAMHOM p. dmba u
naaro Larsipaii 1 Ha rpaHvue AKTIOOMHCKOM
M ATbIpaycKoi 0BAACTE, B MEXKAYPEULE PEK
Yuaa v DMObI (B HM30BbLsIX p. Carbi3). B koHue
VIIOASl — Ha4aAe aBrycra OpéA nepemellancs
BAOAL P. Opb B npeaerax AKTIOOMHCKOM 06-
AACTU U HEHaaoAro nocemwaa bawkupuio n
YeasOMHCKyI0 obAactb (Poccust), AOAETEB Ha
cesep A0 . MarHuroropck 1 noc. depuam-
nexyas B Yeasibunckom obaactu (puc. 56).

CuH GoAblyIO 4acTh Aeta MpoBéa B Typk-
MEHUM, B OKPEeCTHOCTsIX baaxbi3ckoro 3a-
rnoBeAHMKa (CM. puc. 34), HO K KOHLY AeTa
nepemectvAcs Ha tor KaparaHamtHckon obaa-
ctn KasaxcraHa, rae Ae€p>Kaacst HEMPOAOAKM-
TEALHOE BPEMsl AO Hadara MyUrpaumm B CTert-
HOM MEAKOCOIOYHUKE B BepX0oBbsix Capbicy,
K 3anaay ot Kbizbiakapa (puc. 506).

/AeToBKa CTernHLIX OPAOB HayMHaAach B
rnepuoa ¢ 8 mapta no 1 mast (B cpeaHem 11
anpeast =16 AHe). PasHyua B CpoKkax Hava-
A AETOBKM COCTaBMAa 55 AHel, yto chaktm-
YeckM B ABA pas3a MeHblie, YeM pas3Huua B
CpoOKax HavaAa 3MMOBKM OPAOB, YTO CBSI3aHO

\ 3
L - Google Earth

spent mid-summer in the west of the Kara-
ganda region of Kazakhstan in the steppe
hummocks south and south-west of Zhez-
kazgan and in the hummocks between Ulu-
tau and Arkalyk. At the end of July, he flew
again to northeastern China, where he spent
the rest of summer in the Karamay Mountains
10 km east from the village Sazi. Despite
such widespread movements, 75% of Kha-
kas locations were concentrated in China at a
distance of 170 km from each other (fig. 55).

Min spent almost all the summer in West-
ern Kazakhstan, mainly in the Aktobe re-
gion in two clusters: in the semi-desert be-
tween the valley of the Emba River and the
Shagyray Plateau, and on the border of the
Aktobe and Atyrau regions in the interfluve
of Uila and Emba (in the lower reaches of
the Sagyz River). In late July — early August,
Min moved along the Or River within the
Aktobe region and stayed for a while in
Bashkiria and Chelyabinsk region (Russia),
flying north to the city of Magnitogorsk and
the village of Fershampenuaz in the Chely-
abinsk region (fig. 56).

Sin spent most of the summer in Turk-
menistan in the vicinity of the Badhyz Na-
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Puc. 56. VIHAMBUAYAaAbHDbIE YHACTKM M MECTA AAUTEALHBIX OCTAHOBOK CTENHbIX OPAOB (MuH 1 CrH) Ha AeToBkax. COKpalleHUs1 Ha3BaHWii CTPAH:
RU - Poccmst, KZ — KazaxcraH, MN — MoHroausi, CH — Kuraii.

Fig. 56. Home ranges and stopovers of the Steppe Eagles named Min and Sin during summering. Legend: RU — Russia, KZ — Kazakhstan,
MN — Mongolia, CH — China.
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Ta6A. 14. [POCTPAaHCTBEHHDIE XAPAKTEPUCTMKM MEPBOV AETOBKM MOAOABIX CTEMHBLIX OPAOB. [IpuHsTbIE COKpaleHms: f — camka, m — cameLl.

Table 14. Spatial characteristics of summering of 2CY Steppe Eagles. Legend: f— female, m — male.
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Vparan m 2647 12/04- 180 17431714 25 61221.2 15151.3 3766.6 9 372.15:300.3 93558 3535
Uragan 08/10 (100.7-
830.9)
My m 1792 01/05- 121 2669686 10 70437 10938  386.4 9 13855:102.9 56245 3139
Min 29/08 (48.2-302.3)
CuH m 759 08/03- 154 3181005 10 38508 10415 517.9 2 1424.7 42922 5655
Sin 08/08
Xakac ~m 1837 06/04— 134 976897.7 20 18550.3 3711.5 1406.5 6 432.8+331.47 105113 5722
Khakas 17/08 (178.2—
978.3)
Aman m 1836 04/04—- 187 2636211 10 68397 10915 4352 8 78.5x25.7 68075  370.8
Aman 07/09 (94.1-109.1)
Ketkoik m 2024 30/04— 129 6372769 15 149816 49199 14328 5 311.8+386.7 79402 3923
Kenzhyk 05/09 (71.9-889.7)
EBa f 544 16/04— 177 13387042 25 624089 10753.8 4027.9 13 202.1+95.84 11367.7 2089.7
Eva 09/09 (92.9-437.9)
Ana f 314 28/05—-  >74 651983 7 28278 8497 3764 5 174.58+158.2 3077.6  980.1
Ada® 09/08 (55.2-393.4)
AiiHa f 2157 14/04— 144 4605360 15 124746 2590.6 1065.7 7 21562222 75536 3502
Ayna 04/09 (64.7-655.9)
CapuiryAb f 537 05/04—- 156 216797.6 8 75964 7664  253.6 18 112.5+65.23 4581.8  853.2
Sarygul 07/09 (27.0-243.7)
Camxn / Females 12/04:6 - 159.0+ 672012.6+ 27493.3+ 4703.6+ 1782.4+ 12.7+5.5 151.2+124.4 7834.4+ 1097.7+
(n=3) 07/09:3 167 590093.5 303360 53184 1986.6 (7-18) (27-656) 3401.7  895.15
Camuwi / Males 10/04:20 - 150.8+ 701006.0+ 18747.9+ 4501.5+ 1324.2+ 6.5:2.7 286.9+332.5 7421.9+ 428.0+
(n=6) 02/09:21 27.6 581824.2 21535.7 54668 1288.7 (2-9) (39-1425) 2321.9  112.1
CPEAHEE / AVERAGE  11/04+16— 153.6x 691341.6+ 21663.0+ 4568.9+ 1477.0+ 8.6:4.7 217.1x255.6 7559.4: 651.3x
(n=9) 03/09:17  23.7 546660.2 232175 50755 1441.2 (2-18) (27-1425) 2511.0  565.9

Mpumeuanns / Notes:

* — anst Kernel 95% / for Kernel 95%;
4 — He3aKOHYEHHas1 A€TOBKA HE Yy4YMTLIBAETCSl B pacy€re cpeaHunx nokasareaert / Ada did not survive the summering, thus ex-
cluded when calculating the average values.

c GoAaee APYIKHOWM M MEHEE MPOAOAKUTEAL-
HOW BECEHHEN MUrpaumen.
[TPOAOAKMTEALHOCTL ~ AETHUX  Mepeme-
WEeHU CTerHLIX OPAOB M3MEHsIAach oT 129
(Ker>kpik) Ao 180 (MuH) AHel, COCTaBMB B
cpeaHem (n=9) 153,6+23,7 AHs (TabA. 14).
3Ha4YMMOM PasHULILI MEXKAY OPAaAMM PA3HO-
ro rnoAa Kak B CpoKax Hadaaa U 3aBeplieHus]
AETHUX MepeMelleHUN, Tak U B UX MPOAOA-
JKUTEALHOCTM He BbIsSIBA€HO (puc. 57).

ture Reserve (see fig. 34). However, by the
end of the summer he moved to the south
of the Karaganda region of Kazakhstan,
where he stayed for a while in the steppe
hummocks in the upper stream of the Sar-
ysu river west of Kyzylzhar until the onset of
migration (fig. 56).

Summering of the Steppe Eagles began in
the period from March 8" to May 15t (April
11"+16 days on average). The difference in
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Puc. 57. Anarpammbl
pasmaxa rnpocTpaH-
CTBEHHbIX XapaKTepu-
CTUK repemelleHni
CTErHbIX OPAOB B Nepy-
OA 11€pBOJi A€TOBKM.

Fig. 57. Box-and-
whiskers plots of spatial
characteristics of 2CY
Steppe Eagles during
summering.

M F M

Kak u B cayyae ¢ Ha4aAOM OCEHHEN Mu-
rpauum, CPOKM 3aBEpPLUEHUsI AETHUX MNepe-
MEILEeHUI OMPEAEASIAUCL PETMOHOM U KOP-
MoBoW 6asoii. B yactHoctn, CuH, AoAeTEB-
WU B XOA€ AETHMX MepEeMeLEHUN TOALKO
AO 10’KHOM Yactu LleHTpaabHoro Kasaxcra-
Ha, OTMPABUACS Ha 3MMOBKY paHblie ApPY-
r'MX OpAOB — 8 aBrycra. YparaH, yAeTeBlnin
K 20-M 4McAam aBrycra B Xakacuio, 3aBep-
IUMA CBOU A€THUE CTPAHCTBMSI MO3XKE BCEX
— 8 oKkTsA6psi, KaK pa3 B CPOKU MHTEHCUB-
HOrO OTA&Ta CTEMHLIX OPAOB M3 XaKacum.
OcraAbHble MTMUDLI, KOYEBaBWIME MO CTer-
HoM 30He KasaxcraHa (oT4acty — KpamiHero
ceBepo-BocTtoka Kuras), B Tom umncae u Te,
KoTopbule umeAan Aatae-CasiHCKkoe mnpouc-
XO>KAEHME, 3aKOHUYMAM AETOBKY M TMOWAM B

-100

the dates of the beginning of summering
among eagles was 55 days, which is actu-
ally two times less than the difference in the
dates of the beginning of wintering of the
same eagles. This is related to more syn-
chronous and shorter spring migration.

The duration of the summer movements
of the Steppe Eagles varied from 129 (Ken-
zhyk) to 180 (Min) days, (n=9) 153.6+23.7
days on average (table 14). No significant
difference between eagles of different sexes
was found both in the dates of the begin-
ning and the ending of summer move-
ments, and in their duration (fig. 57).

The area of individual summer territo-
ries of eagles, calculated as MCP 100%,
varied from 216.8 thousand (Sary-
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MUTPaLNIO B HOPMAALHLIE AAST CTEMHLIX Op-
AOB CPOKM Hayard OCEHHeN Murpaumum Ha
3TUX TEPPUTOPUSIX (B KOHLE aBrycra — Ha-
Yyaae ceHTsIops).

[Aowaab MHAMBMAYAABLHLIX AETHUX TEPPU-
TOPUI1 OPAOB, paccuntaHHast kak MCP 100%,
BapbMpoBara ot 216,8 toic. (CapbiryAb) A0
1,7 MAH. KM? (YparaH), COCTaBUB B CPEAHEM
(n=9) 691342+546660 km? (TabA. 14). Mak-
CMMaAbHast MAOTHOCTL 95% Aokauui (Kernel
95%) B A€THUIT Meproa ObiAd COCPEAOTOYE-
Ha Ha naowaan ot 3,9 toic. (CuH) a0 62,4
ThiC. KM? (EBA), coctraBuB B cpeaHem (n=9)
21663+23218 km? (Taba. 14). Kak u B cay-
yae C 3MMHVMMMU MepPeMELLEHMSIMU, HAAEKHOM
[PA3HULILI B MAOILAAM MHAMBMAYAABHLIX Y4acCT-
KOB Y MTULL PA3HOro MoAa He oTmeyeHo. Kak
CaMKM, TaK U Camubl MPOSIBUAU CKAOHHOCTDL
nepemewarbcsi Ha GOAbLIME PACCTOSIHUS B
TeyeHue AeTa. Tem He MeHee, CKAOHHOCTDL
CaMOK OCBavBaThb GOALLIME MO MAOLIAAU TEP-
pUTOPUM, B OTAMHYME OT CAMLIOB, MPOCAEKM-
BAE€TCsl AKE Ha Hawelr He3HAYMTEALHOWM Bbl-
60pKke ¢ oyeHb BOALIIMM Pa3bpOcom Moka-
3areaen (puc. 57).

[NepeaBurasicb A€TOM MO 3HAYUTEALHLIM
MO TMAOILAAM TMPOCTPAHCTBAM, CAMKM Ae-
AaAM OT 7 AO 18 AAUTEABLHBLIX OCTAHOBOK (B
cpeaHem 12,7+5,15, n=3), B TO Bpems KaK
Y CaMLOB HAbBAIOAAAACH TEHAEHLIMSI K MEHD-
eMy KOAMYECTBY TEPPUTOPUIA, HAa KOTOPbIX
OHU AEPXKAAUCh TMPOAOAKUTEALHOE BpeEMs]
B TeyeHue Aeta (2-9, B cpeaHem 6,5+2,7,
n=6) (taba. 14, puc. 57).

[TPOTSOKEHHOCTL AETHUX MepeMelleHui
CTEMHLIX OPAOB, HOPMAAM3OBAHHASI MO
YUCAY AOKaUMi, BapbupoBasa ot 313,9 ao
2089,7 km/100 AoKaLMii, COCTABUB B CPEA-
Hem (n=9) 651,3+565,9 km/100 Aokaumii.
CaMKy NoKasaAu B ABa pasa GoAbLYIO MPO-
TsUKEHHOCTL MapupyTtos (350,2-2089,7, B
cpeaHem 1097,7+895,2 km/100 Aokauwmit,
n=3), yem camunl (313,9-572,2, B cpea-
Hem 428,0+112,1 km/100 Aokaumii, n=06)
(Taba. 14, puc. 57), HO pasHMLA HEHAAEXK-
Ha (T=0, Z=1,6, p=1,1).

[Tocre nepBoii BeceHHel MurpaumMm Hu
OAHA M3 MTULL HE CA€AaAd OCTAHOBKM B Ha-
TaALHOM 0OAACTU. He BLISIBAEHO CBsI3M MEXKAY
MEeCTOM TOSIBAEHUST HA CBET U A€THUMM TNepe-
MELIEeHUSIMM MOAOALIX OPAOB, HECMOTPSI Ha
VMelolleecsl MepeKpLITUE PsiAA UHAMBUAY-
AABLHDLIX AETHUX TEPPUTOPUI UCCAEAYEMDIX
nTmu, paccumtadHbix kak MCP 100%, c
THE3AOBLIMU TEPPUTOPUSIMU UX POAUTEAEN.
ToAbkO AAsl TPEX  LIEHTPAAbHOKA3aXCTaH-
ckmx ntmu (Ken>koik, AriHa 1 CapbiryAb, CMm.
puc. 50-52) umeetcs nepekpbiTME MHAU-
BMAYAAbHBIX TEPPUTOPUA C POAUTEALCKMMMU

gul) to 1.7 million km? (Uragan), (n=9)
691342+546660 km? on average (table 14).
The maximum density of 95% of the loca-
tions (Kernel 95%) in the summer period
was concentrated on the area from 3.9 thou-
sand (Sin) to 62.4 thousand km? (Eva), (n=9)
21663+23218 km?* on average (table 14). No
significant difference in the area of individual
territories in birds of different sexes was found.

Moving in summer over large areas,
females made 7-18 long stops in total
(12.7+5.15 on average, n=3), while males
made only 2-9 stops (6.5+2.7 on average,
n=06) and tended to have fewer territories in
which they stayed for a long time (table 14,
fig. 57).

The length of summer movements nor-
malized by the number of locations vary
from 313.9 to 2089.7 km/100 locations,
mean 651.3£565.9 km/100 locations
(n=9). No significant differences were
found between sexes, however females’
mean values (lim 350.2-2089.7, mean
1097.7+895.2 km/100 locations, n=3)
were two times higher than males’ (lim
313.9-572.2, mean 428.0+112.1 km/100
locations, n=0) (table 14, fig. 57).

After the first spring migration, none of
the 2CY eagles made a stop and stay in
the natal area. No connection was found
between the natal region and the summer
movements of 2CY eagles, despite the
overlap of a number of individual summer
territories of 2CY eagles, calculated as MCP
100%, with the breeding territories of their
parents. Only for three central Kazakhstan

CrenHoii opéa no umenn MuH. ®oro H. bxarra.

Steppe Eagle named Min. Photo by N. Bhatt.
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Taba. 15. AUCTaHUMM OT POAUTEALCKMX THE3A AO MHAMBUAYAABLHDLIX TEPPUTOPUI MOAOALIX CTEMHLIX OPAOB B AETHMI MeproA. COKpAaIIEHS:
OO - OpeHb6yprckas obaacts Poccun, KO — KaparaHamHckas obaacts KasaxcraHa, ASR — Aatae-CasiHckuii pervioH Poccum, f— camka, m — camell.

Table 15. Distances from the natal nests to the summer home ranges of the 2CY Steppe Eagles. Legend: OO — Orenburg region of Russia,
KO — Karaganda region of Kazakhstan, ASR — Altai-Sayan region of Russia, f — female, m — male.

AMCTaHUMS AO rHE3AA, B KOTOPOM NTHLA MOSIBUAACL HA CBET, KM
Distance to the natal nest, km

OT LEHTPOMAA

OT ueHTpa 6AmxKaimero

OT ueHTpa 6AmKanmero

ot Kpasa MCP MCP sapa (Kernel 95%) saApa (Kernel 50%)
Umn Moa from the edge from the cen- from the center of the from the center of the
Name Sex of the MCP troid of MCP nearest core (Kernel 95%) nearest core (Kernel 50%)
YparaH / Uragan m 281.5 1314.5 403.7 4447
MuH / Min m 2014.0 2379.4 2250.3 2524.0
CuH / Sin m 1645.5 2315.7 1674.0 3045.2
Xakac / Khakas m 714.6 1172.1 915.5 1301.8
AmaH / Aman m 29.7 332.6 482 548
Kenxxbik / Kenzhyk m -6.3 321.8 376.6 766.6
EBa / Eva f 596.6 1524.5 706.3 913.0
Aaa / Ada f 1416.8 1565.6 1445.8 1445.8
AiiHa / Ayna f -15.5 835.6 526.3 1370.5
Capbiryab / Sarygul -61.6 217.7 57 393.8
Camkn / Females (n=3) 484.1+690.4 1035.9+640.0 683.9+577.0 1030.8+485.6
Camuni / Males (n=6) 779.8+860.9 1306.0+906.2 1017.0+779.2 1438.4+1096.4
0O (n=2) 1006.7+580.0 1545.1+29.1 1076.1+522.9 1179.4+376.8
KO (n=4) -13.4+37.6 426.9+277.3 360.5+211.8 769.7+428.7
ASR (n=4) 1163.9+803.1 1795.4+640.7 1310.9+815.2 1828.9+1177.1
CPEAHEE / AVERAGE (n=10) 661.5+770.7 1197.9+ 782.4 883.8+691.3 1275.3+889.2

rHéspamm — T.e. rHé3pa MOMNAAAOT BHYTPL
TeppuUTopuii, paccumtaHHbix kak MCP 100%
(AManasoH AUCTaHUMI OT THEé3A A0 Kkpass MCP
BapLMPOBaA OoT 6 A0 62 km). Ho ocHoBHast
30Ha MNepeMeleHnt, paccuUTaHHas Kak
Kernel 50%, Aexxut aanee 300 Km oT po-
AUTEALCKMX THE3A (394 km y Capbiryab u
1370 km y AViHb). B 3TOT >ke AManasoH
BMMUCLIBAIOTCSI M MoOKasateAM AmaHa, Ha-
TaAbHOE FHe3A0 KOTOpPOro Haxoamtcst B 30
KM OT Kpasli €er0 MHAMBUAYaALHOW TEPPUTO-
puK, HO cam AMaH NepemeLlacs B OCHOB-
HOM Aaree yeM B 500 KM OT pOAUTEALCKOTO
THE3A0BOrO y4yacTtka. AAsl OCTaALHLIX OPAOB,
Npouncxoasiumx 3 OpeHOyprckoil obaacTm
1 Aatae-CasiHCKOro permoHa, AMCTaHUMM OT
POAUTEALCKOTO TFHE3Aa AO Kpasl 30HbLI AeT-
Hux nepemeweHunin (MCP 100%) Bapbupo-
Baan ot 281 (YparaH) Ao 2014 km (MuH),
coctaBuB B cpeaHem 1111,5+678,9 km, a
AO 30HBLI OCHOBHBIX AETHUX MepeMelleHu
(Kernel 50%) BapbupoBaan ot 445 (Ypa-
raH) Ao 3045 km (CuH), COCTaBUB B CPEAHEM
1612,4+986,0 km (Taba. 15). PazHmua mesx-
AY AVICTQHLIMSIMM OT POAUTEALCKMX THE3A AO
Kpasi MHAMBMAYAALHBIX YYaCTKOB, PaCCyu-
TaHHLIX Kak MCP 100%, y KasaxcraHCKMX
CTEMHLIX OPAOB U OPAOB, THE3ASIMXCS Ce-
BepHee, HEAOCTAaTOYHO HaAéXHa U3-3a Ma-
Aol Buibopku (T=0, Z=1,83, p=0,07), Tem
He MeHee, OHa o4yeBMAHa (puc. 58).

birds (Kenzhyk, Ayna and Sarygul, see
fig. 50-52) the natal nests felt into the range
of individual summer territories of 2CY eag-
les calculated as MCP 100% (distance from
the nests to the edge of MCP 100% varied
from 6 to 62 km). However, the main range
of summer movements calculated as Kernel
50% lies further than 300 km from the natal
nests (394 km for Sarygul, and 1370 km in
Ayna). In the case of Aman, his natal nest
is located 30 km from the edge of his indi-
vidual summer territory but Aman himself
moved mainly further than 500 km from his
parents’ breeding territory, thus it fits the
same pattern as in Ayna and Sarygul. For
the remaining eagles from the Orenburg
and the Altai-Sayan regions, the distances
from the natal nest to the edge of the in-
dividual summer territories (MCP 100%)
varied from 281 km (Uragan) to 2,014 km
(Min), 1,111.5£678.9 km on average, and
to the zone of the main summer move-
ments (Kernel 50%), varied from 445 (Ura-
gan) to 3,045 km (Sin), 1,612.4+986.0 km
on average (table 15). The difference in the
distances from the natal nests to the edge of
the individual summer territories calculated
as MCP 100% in Eagles originated from dif-
ferent populations (Kazakhstan, Orenburg
and ASR) is not significant probably due to
the small sample set (fig. 58).
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Puc. 58. Avarpammbl pasmaxa AMCTaHLIMI OT POAMTEALCKMX THE3A AO MHAMBUAYAAbHBIX TEPPUTOPUIT MOAOABIX CTETTHLIX OPAOB B A€THMI MEPUOA.
CokpatueHust Mect poskaeHusi opaos: OO — OpeHbyprckast obaact Poccum, KO — KaparaHamHckas obaacts KazaxcraHa, ASR — Aatae-CasiHCKuii
pervoH Poccun.

Fig. 58. Box-and-whiskers plots of distances from the natal nest to the summer home range of the 2CY Steppe Eagles. Legend: OO — Oren-
burg region of Russia, KO — Karaganda region of Kazakhstan, ASR — Altai-Sayan region of Russia.

ToA0OBOY LMKA

KOBEHUALHbIE CTEMHBLIE OPADLI, KOTOPLIX YAA-
AOCh MPOCAEAUTL OT HaYaAa NepBoVi OCEHHeN
AO Hauyaaa BTOPOM OCEHHEeN Murpaumu, 3a-
TPATUAU HA MOAHLIN LUMKA oT 307 AHel (Xa-
Kac) Ao 405 aHeit (EBa), B cpeaHem 365+34,6
AHel (n=9). B Tom uyncae 60,8+23,31 aAHen
(16,65%) — Ha NepByO OCEHHIOI MUTPaLIMIO,
127,0+33,36 aHeli (34,79%) — Ha 3MMOBKY,

The Full-year cycle

The juvenile Steppe Eagles, which were
tracked from the beginning of the first aut-
umn to the beginning of the second autumn
migration spent on the full cycle from 307
(Khakas) to 405 (Eva) days, 365+34.6 days
on average (n=9). From the total, 60.8+23.31
days (16.65%) were spent for the first aut-
umn migration, 127.0+33.36 days (34.79%)
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Puc. 59. [0A0BOJ LIMKA
IOBEHUADBHDLIX CTEINHDLIX
OPAOB (CpeAHMe rnoKasa-
TEeAM 10 BCEM TMPOCAE-
JKEHHLIM B TEHEHUE roAa
OopAam — BHU3Y).

Fig. 59. Annual life
cycle of the juvenile
Steppe Eagles (below
— the average values
for all eagles tracked
during the year).

60 - 1 OceHHan murpauun / Autumn migration

BeceHHsas Murpauusi / Spring migration

@ 3umoeka / Wintering

M Neto / Summering

JHons, % / Share, %

TNeto / Summering;
153.6 AHeli / days; —._

42.1% n=

r
BeceHHAR MUrpauna
Spring migration;
23.6 aHeld / days;
6.5%

23,6+11,86 AHs (6,45%) — HAa BeCEHHIOIO
murpaumto u 153,6+23,74 aHs (42,07%)
— Ha AeTOBKY (puc. 59). PaHee MOAHbLIN ro-
AOBOM LIMKA ObIA MPOCAEKEH AASI B3POCAO-
ro camua crernHoro opaa B 1998 roay. 1ot
opéa nposéa 31,5% roaa (115 aHelt) Ha 3u-
moeke B Dcpuorimn u Cyaane, 41,9% (153
AHs1) — B THE3A0BOM apeaine B KazaxcraHe (K
cesepy oT Apaaa) 1 26,6% — Ha Murpaumu,
u3 Kotopbix 12,1% (45 aHei) npuwAoch Ha
BeceHHioo murpaumio u 14,5% (53 AHs1) — Ha
oceHHioo (Meyburg et al., 2012).

BTopas oceHHss1 MUTpauns

YuutbiBasi TO, YTO HM OAMH U3 OPAOB He
BEPHYACS B HaTaAbHY10 0BAACTb U BCE, KpOME
YparaHa, 6bIAM HA 3HAYUTEALHOM YAAAEHMU
OT MECT Ha4yaia MepBoi OCEHHEN Mmurpaumm,
A1 GOABLIMHCTBA OPAOB KaK CPOKM, TaK M
MyTV BTOPOM OCEHHEN MUrpaLmMm OKasaAmchb
OTAMYHBLIMM OT TAKOBLIX B MEPBYIO.

Bropast oceHHs1si Murpaums CTenHLIX OPAOB
Ha4yMHaAach B NMepuoA ¢ 8 aerycra no 8 ok-
TA6psi. PaHO M B OKATble CPOKM YIIAM B MU-
rpaLmio OPAbl, A€TOBaBLIME B CTEMHOW 30HEe
KasaxcraHa 1 kpariHero cesepo-Bocroka Ku-
Tas (8 aBrycra — 8 ceHts6psi, B cpeaHem 31
aerycra = 12 aHei, n=8), a Ha MecsIL Mo3XKe
MX Hadyaa murpaumio YparaH, 3aBepluvBLUMi

OceHHAR MUrpauns
Autumn migration;
/‘ﬁ 60.8 aHen / days;

16.7%

o 3umoBkKa / Wintering;
“~— 127.0 gHen / days;
34.8%

for the wintering, 23.6+11.86 days (6.45%)
for spring migration and 153.6+23.74 days
(42.07%) for the summering (fig. 59). Previ-
ously, the full-year cycle was tracked for an
adult male Steppe Eagle in 1998. That male
spent 31.5% of the year (115 days) for win-
tering in Ethiopia and Sudan, 41.9% (153
days) in the breeding range in Kazakhstan
(north of the Aral Sea), and 26.6% on migra-
tion, 12.1% (45 days) of which were spring
migration and 14.5% (53 days) the autumn
migration (Meyburg et al., 2012).

The second autumn migration

Given that none of the eagles returned to
the natal area and all but the Uragan were
at a considerable distance from the places
where they started their first autumn migra-
tion, for most eagles both the dates and the
routes of the second autumn migration were
different from those in the first migration.

The second autumn migration of Steppe
Eagles began in the period from August
8" to October 8" Eagles, summering in
the steppe zone of Kazakhstan and the ex-
treme north-east of China, migrated early
and within short timeframes (August 8"
— September 8", August 315+12 days on
average, n=8). A month later, Uragan start-
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Ta6A. 16. [TpOCTPaHCTBEHHDIE XAPAKTEPUCTUKM BTOPOV OCEHHEN MUTPALIMM MOAOABIX CTEMHbIX OPAOB. [puHsIThIe COKpatueHust: f— camka, m — camelLl.

Table 16. Spatial characteristics of 2CY Steppe Eagles’ autumn migration. Legend: f — female, m — male.

£ < v

= v 2 s < & S5 2

f t g 8 i, 5f @f £2

£¢ = ¢ E g S5 g% 85 ofg

S =T . £ 5 X%-= z Q¥ ° ro ©E

7 R E€E £ o =&N% Q0 = g9 ss_ &

e & (<] s v -8 ¥ £ Al ] "] T E -~ 8 =
2 e £ & § £95 a = 3= E=g S¥ELYE
£% E8 ES § 2 §Eg 5.9 EE ¥V dgf Esfsgf
2 3% i3 8 Egcf £E3P 0 gi gF fpY Bl
£ = T S50 EaE & vl Y99S Eo sSo8E
5 5 £ c E s SEE_ RSEL e e N= S5 EOEz2WE
<= ® 2 o 5== S2zy £zT o F=o <5E OES 0 s

v E ° L SEou §& = €S Cx< o o
©.a ] o O w® s = -] ] < S % o A £
ma  mon 0% £ E2 EEE BEIL SET Pf RS EfEs BEUEEY
Name Sex =2 <48 <d4 £38 8382 223 a5 325 £:528 SosSassS
YparaH m 513 08/10 29/11 53 232.5 4032.7 4839.9 943.5 0.83 96.0+93.02
Uragan (0.55-395.4)
Xaxac m 252 18/08 06/09 20 246.1  1669.1 2560.8 1016.2 0.65 128.1+103.4
Khakas (2.08-291.2)
MuH m 528 29/08 25/10 58 195.2 33509 7714.8 1461.1 0.43 131.6+142.85
Min (0.42-493.3)
CuH m 41 08/08 11/08 4 203.6 14239 15329  3738.8 093  391.5+210.3
Sin (115.5-627.3)
EBa f 61 10/09 10/10 31 227.0 3004.9 4570.8  7493.1 0.66 147.45+137.8
Eva (0.02-394.1)
AmaH m 534 08/09 17/11 71 219.3 42441 6876.1 1287.7 0.62 98.35+115.4
Aman (0.11-432.6)
AiiHa f 253 04/09 09/10 36 195.6 3640.3 61771 2441.5 0.59 174.2+81.0
Ayna (0.23-403.5)
Capuiryab f 55 07/09 18/09 12 1785 2415.2 3631.6  6602.9 0.67 319.1£77.4
Sarygul (213.7-423.9)
KeHXbik — m 117 05/09 18/09 14 155.6 2418.9 3477.2  2972.0 0.70  247.7+140.4
Kenzhyk (21.6-480.4)
Camkn / Females 07/09+ 02/10+ 26.3+ 200.4+ 3020.1+ 4793.2+ 5512.5+ 0.64+ 185.7+120.3
(n=3) 3.0 124 12.7 24.6 612.7 1287.2 2696.5 0.04 (0.02-423.9)
Camur1 / Males 02/09+ 08/10+ 36.7+ 208.7+ 2856.6+x 4500.3+ 1903.2+ 0.69+ 124.1+130.6
(n=0) 21.0 43.3 27.4 32.0 1200.6 2437.5 1165.7 0.17 (0.11-627.3)
Camuni / Males 07/09+ 19/10+ 43.2+ 209.7+ 3143.1+ 5093.8+ 1536.1% 0.65+ 119.1+124.1
(n=5) 19.0 36.6 24.9 35.6 1089.0 2187.5 829.2 0.14  (0.11-493.3)
CPEAHEE / AVERAGE 04/09+ 06/10+ 33.2+ 2059+ 2911.1+ 4597.9+ 3106.3+ 0.67+ 140.4+130.6
(n=9) 16.9 34.9 23.2 284 1000.7 2036.9 24339 0.14  (0.02-627.3)
CPEAHEE / AVERAGE 07/09+ 13/10+ 36.9+ 206.2+ 3097.0+ 4981.0+ 3027.2+ 0.64+ 137.0+£126.4
(n=8)* 14.5 29.8 21.8 30.35 888.3 1797.8  2598.6 0.11 (0.02-493.3)

Mpumeuanne / Note:
4 — 6e3 yuéra CuHa / excluding Sin.

A€THMe KO4Y€BKM Ha ceBepe Aatae-CasiHCKO-
ro pervoHa — B Xakacum (Taba. 16). Takum
00pasomM, yKe FOAOBAALIE OPALI CHOBA TMOA-
TBEPAVAM HAAMHYME ABYX BOAH MUIPALIMM AASI
nTvl, NMpoBoAsiMX AeTo B Kasaxcrane u B
Antae-CasiHCKOM pervoHe.

MapupyTsl OPAOB BO BTOPYIO OCEHHIOI0
MUrpaumio nokasaHbl Ha pucyHke 60. EBa,
Hadae murpaumio Ha IO>kHom Anatae, nepe-
cekaa 6oablyto yacth KasaxcraHa ao Ycriop-
Ta M YIIAA HA 10T BAOAb 3ariaaHoro 6epera
AparbCKOro Mopsi, HO y)ke B TypKMeHuu
MOBEPHYAA Ha IOro-BOCTOK M YLIAA HA 3U-
MOBKY Ha toro-3anaa MpaHa, K rpaHuue c

ed the migration. He completed summer
movements north of the Altai-Sayan re-
gion, in Khakassia (table 16). Thus, 2CY ea-
gles confirmed the presence of two waves
of migration for eagles spending summer in
Kazakhstan and in the Altai-Sayan region.
The routes of the 2CY eagles during the
autumn migration are shown in figure 60.
Eva started the migration in the Southern
Altai, crossed most of Kazakhstan to Ustyurt
and flew south along the western coast of
the Aral Sea, but in Turkmenistan she turned
south-east and went wintering in the south-
west of Iran to the border with Pakistan.
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[TakncraHom. AlHa CHOBa MUTPUPOBaAQ Ye-
pe3 Kaskas, HO yke 6amke Kk Kacrnmiickomy
MOPIO, M B 3TOT pa3 OHAa He OrpaHN4YMAaCh
ApPaBUNCKMM MOAYOCTPOBOM, a yepes3 DnAat
1 Cyal (Ha KapTe He MPOPUCOBaH AETaALHO
TPEK M3-3a OTCYTCTBMSI YaCTU AOKaLMM) YIIAA
B Dcpuornckoe Haropbe, 3aKOHYMB MUTPALIMIO
B Jputpee. CapbiryAb NPaKTU4ECKM Mo Mpsi-
MOV CTPEMUTEALHO MepeceKkAa Y36eKncTaH u
TypkmeHucrad, aoaeteaa A0 ueHTtpa MpaHa,
OTKyAQ YlIAA Ha TPAAMLIMOHHOE MECTO 3U-
MOBKM Ha tore [lakmcraHa. KeHkbik yepe3s
KaszaxcraH nmpoaereA A0 rop Ha CaMOM [oro-
BOCTOKE CTPaHbl, «BCTaA» B PYCAO MPOAETa U
B HEM MPOIWEA Yepes BOCTOK Y3BeKucraHa u
TypkmeHun, aaree nepecék AdpraHucraH u
3aKOHYMA MUIPALMIO B IO’KHOM 4Yactu [laku-
CTaHa. YparaH MpaxkTu4ecku MOBTOPUA CBOM
MapLpPyT NepBO OCEHHEN MUrpaumnm, rpo-
Ast U3 Xakacum AO MoBepexkbsi APaBUACKOrO
mopst. Xaxkac npowéa TaHp-llaHo u yepes
AAMATMHCKYIO obaacTh KasaxcraHa ywéa B

Puc. 60. Tpekyu BTOpOii OCeHHe) murpaumm 9 CrernHbixX
opaoB u3 Poccum n KasaxcraHa (BBepXy) M AMHEJHbIe
AVMCTAHLIMM OT MECT A€TOBKM K MEeCTaM 3MMOBKM (BHU3Y).
MIMeHa NTULI COOTBETCTBYIOT TAKOBLIM B TabA. 16.
CokpatueHus Mect poskaeHusi opaoB: OO — OpeHbypr-
ckast obaactb Poccum, KO — KaparaHamHckas 06Aactn
KasaxcraHa, ASR — Aatae-CasiHCkmii peroH Poccumn.
CoxkpaltueHus Ha3BaHui ctpaH: RU — Poccus,

CH — Kuraii, IR — UpaH, IN — MHans, KZ — KasaxcraH,
SA — Cayaosckast Apasusi.

Fig. 60. Second autumn migration tracks of 9 Steppe
Eagles from Russia and Kazakhstan (upper) and linear
distances from the summering areas to the wintering
places of 2CY Steppe Eagles tagged with tracking
devices (bottom). The names of the birds correspond
to those in the table. 16. Abbreviation of homeland
regions of the eagles: OO — Orenburg region of
Russia, KO — Karaganda region of Kazakhstan,

ASR — Altai-Sayan region of Russia. Legend: RU — Rus-
sia, CH — China, IR — Iran, IN — India, KZ — Kazakhstan,
SA — Saudi Arabia.

Ayna migrated through the Caucasus again,
but closer to the Caspian Sea. This time she
flew beyond the Arabian Peninsula, passed
through Eilat and Suez (the track is not de-
tailed in the map due to the lack of several
locations), crossed the Ethiopian Highlands
and ended her migration in Eritrea.

Sarygul crossed Uzbekistan and Turkmeni-
stan almost in a straight line, flew to the
center of Iran, and then headed to the tradi-
tional wintering ground in southern Pakistan.

Kenzhyk crossed Kazakhstan, and at the
mountains in the very south-east of the
country fit into the migration corridor, and
crossed the east of Uzbekistan and Turk-
menistan, then Afghanistan, and completed
migration in the southern Pakistan.

Uragan almost repeated his route of
the first autumn migration, passing from
Khakassia to the coast of the Arabian Sea.

Khakas passed the Tien Shan and went to
Kyrgyzstan through the Almaty region of Ka-
zakhstan, where, looping around the western
part of Terskey Alatau, headed west along
the Kyrgyz Ridge to Taraz and returned to his
previous wintering ground in Turkmenistan
along the old route through Karatau.

Sin returned to his previous wintering
ground in Turkmenistan from Kazakhstan
almost in a straight line (straightforward-
ness 0.93).

Aman migrated east of the Caspian Sea
through Ustyurt and Kora-Bogaz-Gol, Iran
and Iraq, and just like Ayna went to the
Ethiopian Highlands through Eilat and Suez,
completing the migration in Sudan.

Min chose the most extraordinary route.
From the Aktobe region, he traveled south-
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Kviprusuio, rae, 3aro)kKMB METAIO BOKPYT 3a-
naaHon 4yactm Tepckel Aaatay, MpPOWEA Ha
3araa BAOAL Kuprusckoro xpebta k Tapasy u
rno crapomy mapupyty udepes Kapatay sep-
HYACSl Ha MPEXKHIOI 3MMOBKY B TypKMEHUM.
CVH npaxktMyeckM Mo MpsiMoi  (MPSIMOAU-
HenHocTb 0,93) n3 KasaxcraHa BepHyACs Ha
MPEXHIOI0 3MMOBKY B TypkmeHun. AMaH Mu-
rpypoBai BoctouHee Kacnust yepes YcriopT u
Kopa-boras-Toa, pan 1 Upak, 1 Tak ke Kkak
1 AlHa, yleéA B Dpuorckoe Haropbe yepes
Sniaat n Cysu, 3asepms myrpaumio B CyaaHe.

Hanboaee HeopAMHAPHDIM MapLIPYT BuiGpaA
MuH. V3 AKTIOOMHCKOM OBAACTM OH MPOWEA
Ha 10ro-BOCTOK BAOAL ChipAapby (A€TeA napaa-
AeAbHO Kerxkbiky), ewé Ha noarére Kk Kapa-
Kypy nepecék Kaparay u pe3ko noBepHyA Ha
foro-3anaa, npoviasi yepes YsbekucraH, Typ-
KkmeHuto, Mpak, KyBeinT, Aoctur npakrmyeckm
ueHtpa Cayaosckoit Apasun. Ho 3aech opéa
[PasBepHYACs U BepHYACs B MpaH, rae caeran
AUTEABLHYIO OCTaHOBKY. [locae OH BEPHYACS B
CayaoBckyto Apasuio K Ip-Pusiay u, nporias
HAaA €ro OKParHOM, HE 3aA€PIKUBASICH YILIEA HA
for, rae 25 okTs6psi nepecék rpanmily Memena
M OCTaACs Tam Ha 3MIMOBKY.

MuH 1 AMaH caeAaam B [Oro-3araaHom ya-
ct1 MpaHa AAUTEAbHbIE OCTAHOBKM, MPOAOA-
SKUTEALHOCTbL KOTOPLIX COCTaBMAA 28 AHel u
31 aAeHb cooTtBeTCTBEHHO. COrAQCHO METOAU-
K€ MOXXHO BLIAO 6Bl OTHECTM BCE OCTaAbHLIE
repemelleHusl 3STUX OPAOB K 3MMHUM, €CAU
6bl MOCAE 3TUX OCTAHOBOK OHM HE TMPOAOA-
SKMAU  Obl  CTPEMUTEALHYIO MMIPALMIO Ha
AOBOALHO AAMHHOE paccrosiiue: MuH npo-
A€TEeA A0 MecCTa 3MMHMX MepemelleHui (no
npsimoit) ewé 1453 km, a Aman — 2101 km,
npu4ém GoAboi netaéin yepes Cysu. [lo-
3TOMyY, HECMOTPSI HA TO, YTO MTMLbI MTPOBEAU
Ha MeCTax OCTaHOBKM B 30HE MOTEHLMAALHOM
3UMOBKM Boaee 20 AHEN, Mbl OTHECAM MX K
OCTaHOBKaM Ha MUIPaLMIOHHOM MapuipyTe, a
HE K 3VIMHMM MNepeMEeILEHNSIM.

[TPOAOCAKMTEALHOCTL BTOPOWM OCEHHEN Mu-
rPaLMm CTEMHLIX OPAOB (YYUTLIBAS BLILIEOTM-
CaHHble AoTyLIeHMs1 A1 MHa M AMaHa) Bapbu-
poBara ot 4 (CuH) Ao 71 (AmaH) AHeld, co-
CTaBMB B cpeaHeMm (n=9) 33+23 aHs (Taba. 16).
T.e. cpOKM BTOPOI OCEHHEeN MUrpaumm okKa-
3aamch B 1,5 pasa kopoye, yem nepsoi, C
AOCTaTOYHO BLICOKOWM CTEMEHLIO HAAEKHOCTU
(T=0, Z=2,67, p=0,008). 9T0 MO>XKHO ObbLSsIC-
HUTb HAKOMAEHHLIM OPAAMU OIMLITOM MUIPa-
LMK, T.K. MPU 3TOM AUCTAHLIMM OT MECT A€TOB-
KM AO MECT 3MMMOBKM Ha BTOPOM TOAY >KU3HU
OPAOB He ObIAV MEHDIIE HACTOALKO, YTOObI
3aMETHO CHU3UTb NMPOAOAKUTEALHOCTL MUIPa-
LMU: AMHEWHDbIE AMCTAHLIMM MEPBOM OCEHHEMN
MUTPaLMMU AAsl TE€X JKE 9 OPAOB COCTaBMAM

CrenHoit opéa rno umenn MuH. ®oro H. bxarra.

Steppe Eagle named Min. Photo by N. Bhatt.

east along the Syr Darya (flew parallel to
Kenzhyk), while approaching Karakur he
crossed Karatau and turned sharply south-
west, passing through Uzbekistan, Turk-
menistan, Iraq, Kuwait, reaching almost
the center of Saudi Arabia. However, here
he turned back and returned to Iran, where
he made a long stop. Then he returned
to Saudi Arabia to Riyadh, skirted the city
without stops, and headed south where he
crossed the Yemen border on October 25™
and stayed there for wintering.

Min and Aman made long stops in the
southwestern part of Iran, the duration of
which was 28 days and 31 days respec-
tively. In accordance with the methods, all
further movements of these eagles could
be attributed to the winter ones but af-
ter these stops both eagles continued the
rapid migration over a rather long distance:
Min flew another 1,453 km to his wintering
area, and Aman — 2,101 km, with a large
loop through the Suez. Therefore, despite
the fact that the birds spent more than 20
days at stops in the potential wintering
area, we attributed these stops to migration
stopovers, not to winter movements.

The duration of the autumn migration of
2CY Steppe Eagles varied from 4 (Sin) to 71
(Aman) days, 33+23 days on average (n=9)
(table 16). Thus, the terms of the second aut-
umn migration were 1.5 times shorter than
of the first one (T=0, Z=2.67, p=0.008). This
is primarily due to the migration experi-
ence gained by the eagles, since the dis-
tances from the summering to the wintering
grounds in the 2CY were not much shorter
than in 1CY to noticeably reduce the dura-
tion of migration: for the same set of 9 eag-
les the linear distances of the first autumn
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Puc. 61. CpaBHeHMe pa3HbIX NapamMeTPOB 1ePBOJ 1 BTOPOI OCEHHEN MUIPaLMM CTeNHLIX OPAOB.

Fig. 61. Comparison of parameters of the first and the second autumn migration of the Steppe Eagles.

2139-4037 xm, B cpeaHem 3044,5+624,3 km
(n=9), Bropoint — 1424-4244 km, B Cpea-
Hem (n=9) 2911,1+1000,7 kM, U HaAEX-

migration were 2,139-4,037 km, mean
3,044.5+624,3 km (n=9), of the second —
1,424-4,244 km, mean 2,911.1+1,000.7 km
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IpomomkuTensHOCTE 2-i OceHHeH MATpamu
Duration of 2nd autumn migration

HOW pasHuLbl He BbisiBA€HO: T=16, Z=0,65,
p=0,5.

PasHuLa B MPOAOAKUTEALHOCTM U TMPOTSI-
SKEHHOCTM MUrpaumm (AVIHEMHOM U Mo TPeKy),
a TaloKe MPSIMOAMHEMHOCTU MapLIpyTa OAHMX
1 TE€X >K€ OPAOB MOKa3aHa Ha pucyHke O1.

Hecmotpsi Ha cokpalleHne NMPOACAYKUTEADL-
HocTy murpaumm B 1,5 pasa, pasHuua mexxkay
roAaMM O 3TOMY MOKA3aTEAId COXPAHMAACH
(puc. 62), 4TO FOBOPUT OO YCTOMYMBOCTU MPU-
3Haka. Kak v B nepByio OCEHHIOI MUrpaLmio,
rae ObLIAM HaVAEHDLI AOCTOBEPHbLIE PA3AMYMSI
B €& MPOAOAKUTEALHOCTM MEXKAY CaMKamu U
camuamm (camkym — B cpeaHem 43+22,3 AHsl,
AManasoH 25-84 AHsl; camubl — B CPEAHEM
61+20,1 AeHb, AvanasoH 35-93 AHs1), BO BTO-
PYIO OCEHHIOIO MUTPALIMIO CaMKM TaK>Ke Mpo-
SIBUAM TEHAEHUMIO K BoAaee KOPOTKOM Mpo-
AOMKUTEALHOCTM murpaumm (n=3, 26,3+12,7
AHEW, AvanasoH 12-36 AHel), HeXXeAn y cam-
uoB (n=6, 36,7+27,4 AHeii, avanasoH 4-71
A€Hb), XOTsl 3TV Pa3AMUMsT U HE HAAEXKHDI CTa-
TUCTMYECKU. ECAM 13 BLIBOPKM CAMLIOB MCKAIO-
yntb CMHA, KOTOPLIVi AEMOHCTPUPOBAA BO BCE
CE30Hbl HECTAHAAPTHOE MUTPALIMOHHOE MOoBe-
A€HMe, TO pasHuua byaet ewé Goabwe (n=5,
43,2+24,9 AHel, amana3oH 14-71 AeHb), HO
OCTA€TCs1 HEHAAEKHOM.

Linear length of the route, km

JInHeiHas IpoTAKEHHOCTE MapIIpyTa, KM

(n=9), and no reliable difference was found
(T=16, Z=0.65, p=0.5).

The differences in the duration and the
linear distance / track length, as well as the
straightforwardness between the first and
the second autumn migrations are shown
in fig. 61.

No significant difference is found between
sexes in the value of the duration of au-
tumn migration of the 2CY, however, 2CY
females are tended to spend less time for
autumn migration on average (26.3+12.7
days, n=3, lim 12-36 days) than 2CY males
(36.7£27.4 days, n=6, lim 4-71 days).
Meanwhile in the autumn migration of the
1CY we found a significant difference in the
duration of migration between sexes (see
above). Thus, despite the shortening of the
duration of autumn migration of the 2CY ea-
gles by 1.5 times compared to the 1CY, the
tendency observed in 2CY eagles repeats
the differences found in 1CY (fig. 62), which
indicates the stability of the feature.

The general azimuth of the 2CY Steppe
Eagles movements during the autumn mi-
gration was 156-246°, 206+28.4° on aver-
age (n=9) (fig. 60, table 16), which is close
to the values of the first autumn migration.
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Puc. 62. Avarpammbl pasmaxa NMpOCTPAHCTBEHHDLIX XapPaKTePUCTUK rMepeMeLleHMii CTEMHBLIX OPAOB B XOAE€ BTOPOM OCEHHER MUTrPAaLIvM.

Fig. 62. Box-and-whiskers plots of spatial characteristics of the 2CY Steppe Eagles’ autumn migration.
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[eHepaAbHbII  a3sMMyT  nepemelleHuin
CTEMHLIX OPAOB Ha BTOPOWM OCEHHEeN Murpa-
umMm coctaBua 156-246°, B cpeaHem (n=9)
206+28,4° (puc. 60, Taba. 16), yto 6AM3KO
K MOKAa3aTreAsiM MePBON OCEHHEN MUTPaLUM.

CpeaHsisi MPOTSDKEHHOCTL TpeKka OT Me-
CTa A€TOBKM AO MeCTa 3MMOBKM BO BTOPYIO
OCEHHIOI0 MUIpPaLMIO OKa3aAaCh MEHbLIe
(n=9, 4598+2036,9 m, ot 1533 ao 7715
KM), 4yem B nepsyto (n=9, 5935+1305,7 km,
ot 3984 aro 8104 km) (puc. 61), ¢ Haaéx-
HOM pasHuuel No 9 opAam, NPOCAEKEHHBIM
B 0be murpaumm (T=4, Z=2,19, p=0,03).
J1OoT XKe nokaszareab Ha 100 Aokauwmii BO
BTOPYIO OCEHbL BapbUpPOBaA oT 944 aro 7493
kM/100 Aokaumit, COCTaBAsII B CpPEAHEM
(n=9) 3106+2433,9 km/100 Aokaumii, 4TO
OKasaroch B 2,5 pasa 6oablue, Yyem B rnep-
BYIO OCEHb (Mo TeM ke 9 opAam B CpeAHeM
1240+906,1 km/100 Aokauui, 619-3524
KM/100 AoKkaumii) C BLICOKOM CTEMNEHbLIO Ha-
AEKHOCTM pa3Humubl (T=0, Z=2,67, p=0,008).
Camky, B OTAMMME OT CaMLIOB, UMEAU TEHAEH-
LMIO MPOAETaTh GOALIME PACCTOSIHMSI KaK B
XOAE MEPBOV OCEHHEN Murpaumm (cm. Taba. 7),
Tak U B XOA€ BTOPOii (TabA. 16). Mpuuém B
XOA€ BTOPONM OCEHHEeN Murpaumm s3Ta TeH-
AeHLMST OBbIra BoAee BLIPAKEHHOM AAsl MPO-
TSOKEHHOCTM TpeKa, HOPMAAM3OBAHHOIO Ha
100 Aokaumin (camkm: 2442-7493, B cpea-
Hem 5513+2696,5 km/100 Aokaumit, n=3,
camubl: 944-3739, B cpeaHem 1903+1165,7
km/ 100 rokaumii, n=5) (taba. 16, puc. 62).

B pesyabtare cokpalieHust MpOAOAYKUTEAD-
HOCTM MUTPaLMM MPY COXPAHEHMM €€ MPOoTsi-
>KEHHOCTU, BO BTOPYIO OCEHb BLIPOC MHAEKC
MPSIMOAVMHENHOCTM murpaumn. Ecam B nep-
BYyIO OceHb OH Bapbuposaa oT 0,35 ao 0,76,
COCTaBMB B CpeAHeM (Mo 9 opaam, npocae-
JKEHHLIM B 06e murpaummn) 0,55+0,14, TO
BO BTOopyto — ot 0,43 ao 0,93, cocraBus B
cpeaHem 0,67+0,14 (HaAEKHOCTbL PA3HMLILI
AOCTATO4YHO BbicoKasi: T=4, Z=2,19, p=0,03)
(Taba. 16, puc. 61).

Bo Bpemsi BTOpolii OCeHHel murpaumm
CTernHble OPAbl B A€Hb MPOAeTaAr (C y4éTom
BCEX OCTAHOBOK) B CpeAHemM OT 96+93 km/
AeHb (YparaH) Ao 392+210 km/AeHb (CuH).
Mo Bcein BoiBOpKE M3 O OPAOB CPEAHSsIsl AUC-
TaHUMsI, TMPOMAEHHAs1 B A€Hb, COCTaBMAQ
140,4+130,6 km/aeHb (Taba. 16). Onpe-
AEAEHHO, BO BTOPYIO OCEHHIOI MUIpaLMIo
OPAbI TIPOXOAMAM B A€Hb B CPEAHEM GOAL-
we kuaometpoB (140,4+130,6 Km/A€HbD,
or 0 A0 627 KM/A€Hb, N=9), Yem B NnepBylo
(97,9+94,8 km/AeHDb, oT O A0 495 KM/A€HD,
n=9), C AOCTaTOYHO BLICOKOV HAAEKXHOCTLIO
pasHuubl (T=18726, Z=2,47, p=0,01). Bo
BTOPYIO OCEHHIOI0 MUrpaumio (cm. Taba. 16,

Murpupyrowmii cternHoi opéa. doto WM. KapskuHa.

Migrating Steppe Eagle. Photo by I. Karyakin.

The average track length from the sum-
mering to the wintering grounds during
the second autumn migration turned out
to be shorter (mean 4,598+2,036.9 km, lim
1,533-7,715 km, n=9) than in the first one
(mean 5,935+1,305.7 km, lim 3,984-8,104
km, n=9) (fig. 61), with a reliable differ-
ence in 9 eagles tracked in both migrations
(T=4, Z=2.19, p=0.03). The same param-
eter normalized by the number of loca-
tions (n-t-length) varied from 944 to 7,493
km/100 locations, 3,106+2,433.9 km/100
locations on average (n=9) in the second
autumn which is 2.5 times higher then in
the first autumn migration for the same 9
eagles (lim 619-3,524 km/100 locations,
mean 1,240+906.1 km/100 locations, n=9)
(T=0, Z=2.67, p=0.008). N-t-length tended
to be higher for females both for the first
(see table 7) and the second autumn mi-
grations (table 16) than for males. Moreo-
ver, during the second autumn migration
this tendency was even stronger (females:
Iim 2,442-7,493 km/100 locations, mean
5,513+2,696.5 km/100 locations, n=3;
males: lim 944-3,739 km/100 locations,
mean 1,903+1,165.7 km/100 locations,
n=>5) (table 16, fig. 62).

As a result of the reduction in the duration
of migration, while maintaining its length,
the migration straightforwardness index in-
creased in the second autumn. If in the first
autumn for 9 eagles tracked in both migra-
tions it varied from 0.35 to 0.76, 0.55+0.14
on average, then in the second — from
0.43 to 0.93, 0.67+0.14 on average (T=4,
Z=2.19, p=0.03) (table 16, fig. 61).

The average distances covered daily by the
2CY eagles in autumn migration vary from
96+93 km/day (Uragan) to 392+210 km/
day (Sin). The mean value across 9 eagles is
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OCTaHOBKH OpIIOB, 3aBEPLIMBIIHX [IEPBYIO H BTOPYIO OCEHHHE MHTPALiHK
Stopovers of eagles during the first and second autumn migrations

| W 1-n ocenHAR MMrpauwa / 1st autumn migration

[ [2-n oceHHAR MHrpauma / 2nd autumn migration

puc. 62), TaKk e Kak U B MEPBYIO, CPEAHUE
AVICTAHLIMM, MOKPLIBAEMbIE CAMKAMM 3a CBe-
TOBOW AeHb (185,7+120,3 km/AeHb, ot 0,02
20 423,9 km/AeHb, n=79), 6biAM BoAbLIE, YEM
TakoBble camuoB (124,1+130,6 Km/A€HD, OT
0,11 pr0 627,3 kKM/AeHDb, N=220) c HaAEXKXHOM

Puc. 63. PacnipeaereHye ToOHEK OCTAHOBKM CTEMHDIX
OPAOB BO BPEMSs1 BTOPOJ OCEHHEN murpaumm (BBEpPXy),
BO BCE MUIPALIMM, BKAIOYAsT BECEHHIOIO (B LIEHTPE) U
AMAarpamMmma KOAMYECTBa OCTAHOBOK B MEPBYIO 1 BTOPYIO
OCEHHIOIO MUIPALIVIO OPAOB (BHU3Y).

Fig. 63. Distribution of stopover locations during the
second autumn migration of the Steppe Eagles (up-
per), during all migrations including the spring one (at
the center), and the diagram of the number of stopo-
vers during the first and second autumn migration of
the Steppe Eagles (bottom).

140.4+130.6 km/day (table 16). In the aut-
umn migration, 2CY eagles traveled more
kilometers a day on average (140.4+130.6
km/day, lim 0-627 km/day, n=9) than
same eagles on their 1CY (97.9+94.8 km/
day, lim 0-495 km/day, n=9) (T=18,726,
Z=2.47, p=0.01). Average distances cov-
ered daily by females (185.7+120.3 km/
day, lim 0.02-423.9 km/day, n=79) were
higher than males’ ones (124.1+130.6 km/
day, lim 0.11-627.3 km/day, n=220) in
second autumn migration (T=880, Z=3.42,
p=0.0000) (table 16, fig. 62), as well as in
the first autumn migration as we showed
above. At the same time, males showed a
high maximum value for daily covered dis-
tances in second autumn migration — up to
627 km/day (Sin) and 493 km/day (Min),
in contrast to females, which flew no more
than 424 km/day (Sarygul).

In the second autumn migration, eagles
beat speed records. If in the first autumn the
maximum speeds were shown by Kenzhyk
and Tes — 72.0-75.9 km/h, then in the sec-
ond autumn this speed range was reached
by Sarygul, Min, and Uragan, and Sin moved
at a speed of up to 82.1 km/h. Moreover,
Sin surprised us a lot by reaching speed
over 80 km/h four times on August 8" and
9", On August 9", he moved between the
mountains of Karatau (Kazakhstan) and
Bukhara (Uzbekistan) continuously for 8
hours at speeds from 58 to 82 km/h.

During the second autumn migration,
only 5 out of 9 eagles made long stopo-
vers (fig. 63: above). The number of stop-
overs made varies from 1 (Min and Ayna)
to 7 (Uragan) and Eva, Khakas, and Aman
made three stops, 3.0+2.19 stops on aver-
age (n=5). The duration of stopovers varied
from 1 to 31 days, 5.17+8.98 days on aver-
age, n=5. As noted above, the two long-
est stops for 28 and 31 days were made
by Min and Aman respectively at landfills
in Iran. From September 16" to October
13% 2019, Min kept 10 km northeast of
the city of Borujen (fig. 63: A), and Aman —
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AAUTEAbHbIE OCTAHOBKM
CTEerHbIX OPAOB BO
BPEMS1 BTOPOJM OCEHHEN
MUrpaumn: Hymepaumsi
TOYEK OCTAHOBKU
COOTBETCTBYET TaKOBOW
Ha puc. 63 (A — MuH,
B, C— AmaH, D — EBa,

E —YparaH, F — Xakac,

] — AiiHa).

Long stopovers of the
2CY Steppe Eagles
during the autumn mi-
gration: the numbering
of stopover locations

corresponds to numbers

in fig. 63 (A —Min,

B, C— Aman, D — Eva,
E — Uragan, F — Khakas,
] —Ayna).

Google Earth}—

T

pasHuueii (T=880, Z=3,42, p=0,0000). INpu
3TOM CaMLIbl MPOAEMOHCTPUPOBAAK BOAbLIVE
MAaKCHMMAALHLIE MOKA3aTeAU AAsI AHEBHLIX Me-
PeAétoB — A0 627 km/AeHb (CuH) 1 493 km/
AeHb (MuH), B OTAMUYME OT CaMOK, KOTOpbLIE
BO BTOPYIO OCEHHIOIO MUTPALMIO B A€HL MPO-
AeTaan He 6oaee 424 km/AeHDb (CapbiryAb).
Bo BTOpYIO OCEHHIOIO MUIpaLMiO OpAaMu
TaKKe ObIAM MOBUTLI PEKOPALI CKOPOCTU. Ecan
B MEPBYI0 OCEHb MAKCMMAALHLIE MOKA3aTEAU
6bian y Kenskbika u Toc — 72,0-75,9 km/4, TO

SERES

from September 28" to October 28", 6 km
southwest of the city of llam (fig. 63: B). The
whole month Aman stayed on a local terri-
tory of about 2 km? in a landfill. Min, on the
contrary, moved along a triangle with sides
of 4, 5 and 6 km between a large landfill,
where he stayed most of the time, reculti-
vated small landfill and desert mountains.
The shorter stopovers of the Steppe Eagles
were in more diverse habitats. Aman stayed
4 days at a landfill south from town Rostam
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BO BTOPYIO OCE€Hb CKOPOCTU B 3TOM AMaraso-
He aocturaam CapbiryAb, MuH, Yparad, a CuH
AETeA CO CKOPOCTLIO A0 82,1 km/u. [puuém
CUH CUMABLHO YAMBMA TE€M, YTO AOCTUTaA CKO-
pocreli cebiwe 80 KM/Y YeTbipeXkabl 8 n 9 aB-
rycra, npu4ém 9 aBrycra OH ABUTaACsl MEXKAY
xp. Kaparay (Kasaxcran) n byxapoii (Y36e-
KMUCTaH) HeMpepLIBHO B TeYeHue 8 4acos CO
ckopocTsimu oT 58 Ao 82 km/u.

Bo BTOpPYIO OCEHHIOI MUIPaUMio TOALKO 5
OPAOB U3 9 A€AAAUM AAUTEALHLIE OCTAaHOBKM
(puc. 63: BBepxy): ot 1 (MuH n AiiHa) Ao 7
(YparaH), B cpeaHem (n=5) 3,0+2,19 (EBa,
Xakac 1 AMaH caeAaam MO TPU OCTAHOBKM).
[1POAOAXKMTEABLHOCTL OCTAHOBOK BapbLUPOBA-
Aa ot 1 A0 31 AHs1, cocTaBMB B cpeaHeM (n=5)
5,17+8,98 aHeil. Kak yke OLIAO OTMEYEHO
BbIlle, ABE CAMbl€ AAUTEAbHbLIE OCTAHOBKM B
28 1 31 AeHb caeraa MuH 1 AMaH Ha CBaa-
Kax B MipaHe: MuH ¢ 16 ceHTs16pst o 13 ok-
1516psi 2019 r. aepskancsi B 10 km K ceBepo-
BOCTOKY OT I. bopyakeH (B 52 km OoT mecra
OCTaHOBKM AMaHa okoao Lllexpesa Bo Bpemsi
BeceHHen murpaumm) (puc. 63: A), AMaH — C
28 ceHTs16pst Mo 28 oKkTsIOpsi B 6 KM K 10ro-
3anaay ot r. Miaam (puc. 63: B). AmaH Bech
MeCSILL AEPYKAACST Ha AOKAALHOV TEPPUTOPUM
MAOLIAABLIDO OKOAO 2 KM? Ha cBaake, MuH,
HAOBOPOT, MEPEMEIWAACS 1O TPEYTOALHUKY
co cropoHamu 4, 5 11 6 KM MeKAy KPYIHOM
CBAAKOM, HA KOTOPOM AEPXKAACST GOAbLIYIO
YacTb BPEMEHM, PEKYALTUBUPYEMOWN He-
GOALILON CBAAKOW M MYCTLIHHLIMM FOPaMMU.
Apyrue, meHee MPOAOAXKUTEAbHLIE OCTAHOB-
K1 CTEMHbIX OPAOB 6biAM B BOA€e pasHoO-
6pasHbIX Mectax. AMaH OCTAHABAMBAACs Ha
4 AHst (16-19 centsibpst 2019 r.) Ha cBaake
Ha I0’KHOM okpauHe r. Poctam Koaa B Upane,
Ha tore Kacnmiickoro mopst (puc. 63: C), Ea
npoBeAa 4 AHs1 (23-26 ceHtsa6pst 2017 r.) B Ka-
MAAHKLIPCKOM 3arioBeaHuKe, B 70 KM K tory oT
Capbikambiwia B TypkmeHucraHe (puc. 63: D);
YparaH 6 aHei (¢ 24 no 29 okrsibpst 2019 r.)
AEPIKAACST B MEAKOCOTOYHMKE AEBOGEPEXKDS]
NpTbiwa (ceBepo-Boctok KasaxcraHa) Ha pas-
BaAMHax A. baTypuHKa psiaOm € A€/CTBYIOWMM
A€THMM Aarepem ckota (puc. 63: E), a nepea
3TVM A€AQA ABE CYTOYHbIE OCTAaHOBKM B BEPXO-
BbsIX Yapoiwa n Abas B Pecniybanke AnTaii;
Xaxac npoBéa 3 AHs (21-23 asrycra 20197r.)
B ropHoM pacriaake TsHb-LlaHs, y aepeBHu
Kasan B Kntae 6Am3 rpatmuni ¢ KasaxcraHom
(puc. 63: F).

O6pawaer Ha cebsl BHUMAHME TO, YTO BO
BTOPYIO OCEHHIOIO MUIPALIMIO YUCAO OCTaHO-
BOK AAST T€X K€ 9 OPAOB 6bLIAO B 3 pa3a MEHb-
e, YemM B MepBylo OCeHb (pUc. 63: BHU3Y).
OpAbl, KOTOpbIE B MEPBYIO OCEHL AETEAU HA
3MMOBKY 6€3 OCTAaHOBOK, MPOAOAXKAAU TMPU-

Murpupytoume crernHbie opAbl. Poto M. KapsikuHa.

Migrating Steppe Eagles. Photo by I. Karyakin.

Kola in Iran by the south of the Caspian Sea
(September 16™-19", 2019) (fig. 63: C). Eva
spent 4 days (September 23-26", 2017) in
the Kaplankyr Nature Reserve 70 km south of
Sarykamysh in Turkmenistan (fig. 63: D). Ura-
gan spent 6 days (October 24"-29%", 2019)
in the hummocks of the left bank of the Irtysh
River (northeast of Kazakhstan) on the ruins
of the village of Baturinka near the existing
summer cattle farm (fig. 63: E), and before
he made two day-long stops in the upper
stream of rivers Charysh and Abay in the Al-
tai Republic. Khakas spent 3 days (August
21%-23, 2019) in a glen of the Tien Shan
mountains near the village Kazan in China at
the border with Kazakhstan (fig. 63: F).

It is noteworthy that in the second au-
tumn migration, the number of stops for the
same 9 eagles was 3 times less than in the
first autumn (fig. 63: below). Eagles, which
migrated non-stop in the first autumn, kept
the same trend in the second autumn.

The match of the stopover locations for 1+
and 2™ autumn migrations was observed
only once: female Ayna used the same
stopover site in the Pre-Caucasian region on
September 23, 2018, and on September
16"-19%", 2019, which located in the valley
of the Sal River between villages Andreevs-
kaya and Gureev in the east of the Rostov
region of Russia (fig. 63: ]).

The repetition of the migration routes
(=1 km) of the same eagles in the first and
the second autumn migrations was low —
less than 5% (fig. 64-65). However, 8 out
of 9 eagles passed fairly long distances in
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A€PI)KMBATLCSl 3TOM K€ TEHAEHLMU U BO BTO-
PYIO OCEHbD.

CoBraseHne MeCT OCTaHOBKM HabAioAa-
AOCL OAMH pa3: AliHa B [IpeaxkaBkasbe BO
BPEMsl BTOPOW OCEHHEN Murpaumm OCTaHO-
BUAACL 16—19 ceHTs6psi 2019 1. Tam ke, rae
1 B NepBylo oceHb 23 ceHtsibpsi 2018 1. — B
AoavHe p. Caa, mexxkay cT. AHApeeBCKas 1
noc. [ypees Ha Boctoke PoctoBckoi obaactu
Poccum (puc. 63: ).

[loBTopsiemocTs MapupyTtoB (+1 Km) mu-
rpaLUmMm y OAHUX U Te€X K€ OPAOB B MEPBYIO
M BTOPYIO OCEHHME Murpaumm Obiaa HU3KOM
— meHee 5% (puc. 64-65), Tem He meHee, 8
13 9 OPAOB MPOLWAWN B OAHUX U TE€X K€ VHAU-
BUMAYaAbHBIX 100-KMAOMETPOBLIX KOPMAOPAX
AOCTATOYHO AAMHHLIE AMCTaHUMM (puc. 66)
—or 842,2 ro 2165,5 km, B cpeaHem (n=8)
1445,6+£539,7 km. MaxkcMmanbHble AMCTaH-
umm npowan AnHa (2165,5 km) n Kenkbik
(2090,3 Km), OCTaAbHbIE OPALI MPOAETEAU B
CBOMX KOPMAOpPAaxX MeHee 2 TbiC. KM. TOAbKO
EBa 0obGe OCEHHMX MMUrpaumMM MpOLAA Pas-
HLIMM MapLIpyTamu, XOTsl U B OAHY U Ty Ke
obAacTb 3MMOBKM. Y 8 OpPAOB, KOTOPbLIE MO-
BTOPUAM BTOPYIO OCEHHIOIO MUrpPaLMIioO B TOM
>ke 100-KMAOMETPOBOM KOPUAOPE, AOAS MPO-
TSDKEHHOCTM MapLipyTa B 3TOM KOpPUAOpPE OT
CPEAHel AUCTaHLIMM 38 06€e OCEHHUX MUIPa-
umm BapbupoBana ot 11,8% (MwH) Ao 42,7%
(KenxpIk), coctaBus B cpeaHeMm, 29,7+10,3%
(puc. 66). AliHa NMpoLIAa TEM >K€ KOPUAOPOM,
YTO U MpeAblAylleit oceHbo Yepes HibpkHioo
Boary u lNpeakaekasbe, a Takoke yepes Mpak,
a AmaH nepecék MpaH u yacts Mpaka. Ca-
PbINYAL ABUraAach B OAHOM 1 ToM ke 100-km
KOPWAOPE B MEPBYIO U BTOPYIO OCEHHIO MU-
rpaumio: oT toro-Boctoka Kasaxckoro meaxo-
COrMoYyHMKa A0 tora 3ayHryckux Kapakymos
M 4epe3 ceBepHble npearopbs Konetaara.
OcrarbHble 5 OpPAOB  MPOAEMOHCTPUPOBA-
AV ABVDKEHME B OAHOM M TOM >KE€ KOpMAOpe
B 06€ OCEHHME MUrPALMM HA YHacTKe OT rop
Kapartay B Kasaxcrane ao 3anaaHoro (YparaH)
M BOCTOYHOrO (KeHsKuIK) OBXOAOB MyCTLIHM
Perucran Ha tore AdbraHncrasa.

Bropas 3MMoOBKa

K MomeHTy HanmcaHusi cratbv BTOpast 3u-
moBKa opaoe 2018 r. meyeHus ewé He 3a-
BEPIIMAACL, HO Y’K€ MOJKHO CAeAaTh orpe-
AeA€HHbIe 3aKkAtodeHust. OpAbI pacrpeaseAmn-
AUCb, KaK U B MEPBYIO 3MIMOBKY, OT CEBEPO-
BOocTOKa Adppuky (Ichmorckoe Haropne) A0
3anaaa MiHamm (PaakactaH), 1 Ha ceBep — A0
BocToka TypkmeHucraHa. Ho toabko 6 opaos
(66,7%) n3 9 BEpPHYAUCHL Ha MpPEXKHME MecTa
3UMOBKM — 3TO Xakac U CuH (B BOCTOYHYIO
Typxmenuto), Capbiryab n Kenkoik (Ha MH-

Murpupyiowmii CTernHoi opéa u GEAOrOAOBbIE CUIbI
(Gyps fulvus). ®oro M. KapskuHa.

Migrating Steppe Eagle and Gyps Vulture
(Gyps fulvus). Photo by I. Karyakin.

the same individual 100-kilometer corri-
dors (fig. 66) — from 842.2 km to 2,165.5
km, 1,445.6+539.7 km on average (n=8).
The maximum distances were observed for
Ayna (2,165.5 km) and Kenzhyk (2,090.3
km). The other eagles flew less than 2 thou-
sand km in their corridors. Eva was the only
one who used completely different migra-
tion routes for both autumn migrations, al-
though she arrived at the same wintering
area. Ayna passed in the same corridor as
before through the Lower Volga and Pre-
Caucasian region, as well as through Iraq.
Aman crossed Iran and part of Iraq. Sarygul
used the same 100-km corridor in both aut-
umn migrations to pass from the southeast
of the Kazakhstan Hummocks to the south
of the Northern Karakum, and through the
northern foothills of Kopetdag. The remain-
ing 5 eagles moved in the same corridor
during both autumn migrations in the area
from the Karatau Mountains in Kazakhstan
to the northern reaches of the Registan De-
sert in the south of Afghanistan.

The second wintering

By the time of writing this article, the sec-
ond wintering of the eagles of 2018 tagging
has not yet ended, but certain conclusions
can already be made. As in the first winter-
ing, Eagles distributed from northeast Africa
(Ethiopian Highlands) to the west of India
(Rajasthan), and north limits of the winter-
ing grounds are at the east of Turkmenistan.
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Puc. 64. Tpeku nepBosi 1 BTOPOJ OCEHHEN MUrpaLny CTernHbIX opAoB u3 Poccun u KasaxcraHa (EBa, Xakac, MuH, CuH, YparaH n CapbiryAb).

Fig. 64. First and second autumn migration tracks of Steppe Eagles from Russia and Kazakhstan (Eva, Khakas, Min, Sin, Uragan and Sarygul).

Ao-TlakucraHckme 3MmoBKkM), YparaH (Ha tor
NpaHa) (puc. 67), a takke EBa, kotopas no-
mbaa Ha UpaHo-TlakucraHckom rpaHuue, B
HEMOCPEACTBEHHOM BAM3OCTM OT MecTa rep-
BOW 3MIMOBKM.

However, only 6 eagles (66.7%) out of 9
that survived returned to the same winter-
ing grounds as before: these eagles are Kha-
kas and Sin (eastern Turkmenistan), Sarygul
and Kenzhyk (Indo-Pakistan), Uragan (south
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Ha 3MOrcKkoe Harophe B CEBEPO-BOCTOY-
HoM Adppuke). AuCTaHLIMs MeXKAY KpariHUMU
Toukamm MCP B nepByto 1 BTOPYIO 3UMOBKM
y MuHa cocraBura 1946,8 km, y AmaHa —

Puc. 65. Tpeky nepBoii 1 BTOPOI OCEHHEN MUrpa-
LMy CTernHbIX opAoB u3 KasaxcraHa (AMaH, KeHXbIK n
AJiHa).

Fig. 65. First and second autumn migration tracks of
Steppe Eagles from Kazakhstan (Aman, Kenzhyk and
Ayna).

of Iran) (fig. 67), and Eva who died on the
Iran-Pakistan border in the immediate vicin-
ity of the place of her first wintering.

Ayna and Aman changed the winter-
ing area from the Arabian Peninsula to the
Ethiopian Highlands in northeast Africa and
Min switched from the lower stream of the
river Indus to the mountains of Yemen on
the Arabian Peninsula. The distances be-
tween the extreme points of MCP in the first
and the second winterings for Min makes
1,946.8 km, for Aman — 764.5 km, and for
Ayna — 947.6 km (1,219.6+636.4 km on
average, n=3).

Male Khakas showed outstanding be-
havior. Twelve days after he arrived to his
wintering area (on September 19", 2019)
in Turkmenistan — the same as a year ago,
he made a 17-day flight through the north
of Afghanistan, Tajikistan, Kyrgyzstan to
southeastern Kazakhstan and returned to
his usual wintering ground again. On the
way, Khakas passed along the Darvaz Range
on the border of Afghanistan and Tajikistan
passing the Fuchik Mountain (4,573 m),
crossed the Peter the Great Range near the
peak of the same name (4,744 m), the Alai
Range, the Turkestan Range through the
massif of the Skalisty Peak (5,621 m), the
Ferghana Valley almost through its center,
Chatkal and Pskem Ranges, Talas Alatau in
its highest part on the border of Kyrgyzstan
and Uzbekistan, made two stops at the
fields and a landfill on the edges of the city
Taraz, and on October 3, 2019, he turned
back and headed in the opposite direction,
crossed Karatau in the Taskomirsay area,
and skirted the Nuratau Range from the
west. On October 5%, 2019, he returned to
the same wintering area as in the previous
winter — in Turkmenistan between Kerki and
Talimarjan.

Survival rate

We lost contact with the first three birds
even before they start the migration. In one
case it was due to the tracker’s failure — we
lost signal after a strong gale in the Altai
Republic and made a visit to the nest. We
found the tagged male Steppe Eagle still in
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Puc. 66. Mapupy-
Tbl CTEMHLIX OPAOB B
100-KnAOMeTPOBbLIX
KOPMAOPAxX B MEPBYIO
M BTOPYIO OCEHHME
MUTPaLI.

Fig. 66. Routes of the
Steppe Eagles in the
individual 100-kilome-
ter corridors during the
first and second autumn
migrations.
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Xakac OTAVUMACS HEOPAVHAapHLIM  MoBe-
AeHvem. Yepes 12 aHeii (19 centsiops 2019
I.), MOCA€ TOrO Kak OH BEPHYACSl HA MeCTO
NepBOM 3MMOBKM B TypKMEHMUCTaHEe, OpPEA
coBeplMA 17-AHEBHLIA BLIAET Yepe3 cesep
Adbranucrada, Taakmkucrad, Kuprusuio ao
toro-BoctoyHoro KasaxcraHa u cHoBa Bep-
HYACSl Ha Mpe>XXHee MecTo 3umMoBKU. o nyTtu
Xakac npowéA BAOAL AapBasckoro xpebra
Ha rpaHuue AdpraHucraHa n TaakukucraHa
MUMO ropbl MMeHn dDyuuka (4573 m), nepe-
cék xp. llerpa [Nepsoro Mmmo oaHOMMEH-
HOV BepumHbl (4744 m), AAavickuii xpeber,
TypkecraHckmii XpebeT MpakTMyeckn yepes

the nest and removed the broken tracker
a few days before nestling fledged. The
tracker was shattered, and younger sibling
of the tagged male was dead caused by
hypotermia. We are not sure what broked
the tracker’s case — maybe rockfall during
heavy rainfall or hail. Two other Steppe
Eagles were lost before migration (a male
from the Samara region and a female from
Central Kazakhstan) successfully fledged,
but the trackers never appeared online.
Thus, three eagles dropped out from our
project before the onset of migration due
to tracker failures, and the fate of two of
them (90.5% from the total number of
tagged nestlings) is unknown.
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Puc. 67. Mecra nepBoii 1 BTOPO¥ 3UMOBKM CTEMHBIX OpAOB. Hymepauwmst opaoB: 1 — YparaH, 2 — CuH, 3 — MuH, 4 — CapbiryAb, 5 — KEHKbIK,
6 — AmaH, 7 — AiiHa, 8 — Xakac.
Fig. 67. First and second wintering areas of the Steppe Eagles. Numbering of eagles: 1 — Uragan, 2 — Sin, 3 — Min, 4 — Sarygul, 5 — Kenzhyk,
6 — Aman, 7 — Ayna, 8 — Khakas.

maccue nvka Ckaamctbin (5621 m), depraH-
CKYIO AOAMHY (PaKkTMyecku Mo ueHTpy, Yat-
KAALCKMI U Tekemckuii xpebTol, Taracckui
Ajatay B paiioHe ero BLICOKOTOPHOM 4acTu

During PFDP we lost contact with one more
female named Nochka from the Altai Repub-
lic. Later this eagle was observed by A. Grib-
kov in the natal area, but her tracker was inop-
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Ha rpanmue Kuprusmm n Y3bekucraHa, caeran
AB€ OCTAHOBKM Ha MOASIX M CBAAKE Ha OKpa-
nHe Tapasa, 3 oKkTsI6psi MoAeTeA B obparHom
HaripaeAeHuM, nepecék Kaparay B paiioHe Ta-
ckommpcasi, 06orHyA ¢ 3anaaa HypatvHckmii
xpebet u 5 oktsi6pst 2019 r. BEpHYACS HAa Me-
CTO CBOEW MOCTOSIHHOM 3MMOBKM B Typkme-
Hun, mexxay Kepku 1 TaaumaparkaHom.

BbokMBaemMocTh

Ha stane Ao Havyara murpaumm Obia mo-
TePsSIH KOHTaKT C Tpems ntmuamu. Ha oaHom
camue u3 PecriybAnku AATail AOCTOBEPHO
BLILEA M3 CTPOsl TPEKEP, KOTOPLIM ObIA CHST
34 HECKOALKO AHEN AO BbIA€TA MTeHUA M3
rHesaa. Y tpekepa ObA Pasbut Kopryc, HO
YTO CTAAO MPUYMHONM TAKOM MOAOMKM, KaMHe-
Maa BO BPEMSI AMBHSI VAU TPaA, HEU3BECTHO.
Bripouem, mMAaalwmMii cMBC U3 3TOTO BbIBOAKA
norné BO BPEMsI AAMTEALHOTO HEHACTbsl OT
MEPEOXADKAEHUS, MOITOMY HEADL3sl MCKAIO-
yaTb Ipaa Kak MPUYMHY TMOAOMKM TpeKepa
M T’MOEAM MAQALIETO MTEHLA B BbIBOAKE. ABa
APYIMX CTernHbIX opAa (cameu n3 Camapckom
obaactm u camka m3 LleHTpaabHoro Kasax-
CTaHa) YCMEeWHO MOKMHYAM THE3Aa, HO Ha
CBSI3N TpeKkepbl He mnosiBuAnch. Ecth Bepo-
SITHOCTb, YTO TPeKepbl BLIAM M3 CTposi. Ho
€CAM MOTePIO 2-X MTUL, MOMEUYEHHLIX TPeKe-
pPamu, KOTOpbI€ TaK U HEe MOSIBUAUCH Ha CBSI3M,
NPYPaBHMBATL K MOEAU, TO BLIXKMBAEMOCTD
CAETKOB CTEMHOTO OPAA B MEPUOA A0 Havana
murpaumm cocraemaa 90,5% (n=21 6e3 yué-
Ta opAa u3 Pecrybamkmn AATai, Ha KOTOPOM
TpeKep AOCTOBEPHO BLILEA U3 CTPOSI).

B TeyeHue 3T ObIA MOTEPSIH KOHTAKT C
Houxkoli, koTopasi 6biaa Mo3ske BCTpeyeHa U
cpotorpadpmpoBaHa Arekceem PUOKOBLIM
Ha THE3A0BOM y4yacTke, HO e& TpeKep yke
He paboTan, Mo3TOMY OCEHHIOI MUIPaLMIO
Hayaau TOALKO 18 mtmu.

Bo Bpemsi nepBoii oOceHHel mwurpa-
wm (n=18) 6bIAM MOoTEPsIHLI ewé 3 MTULDI
(16,7%), npuyém BCe TPU AOCTOBEPHO MO-
mbam: Crenawa normb Ha MTMLEONACHOM
AN B IMpubarxawbe B pe3yAsTate rnopaxe-
HVS1 SAEKTPOTOKOM, CUTHAADLI ADYTUX ABYX OP-
A0B (Aycst v TyBMH) OCTaHOBUAMUCDH, TPEKEPDI
AAUTEABLHOE BPEMsl MPUCLIAAAN KOOPAMHATbI
M3 OAHOM TOYKM U 3aMOAYaAM TOALKO MOCAE
OOMALHDLIX CHETOMAaAOB: TpeKkep Aycu CAaa
CMC 13 TPOCTHMKOBLIX 3aimuil Ha Gepery
BoAroéma (CeBepo-BoctouHbii  KasaxcraH),
Tpekep TyBuHa — cHavara ¢ doepmnbl (FOro-
BocrouHbii KasaxcraH), 3atem u3 ylieAbsl B
HECKOALKMX AECSITKaX METPOB OT hepmbl. [1o
BCeM npusHakam Aycsi Obiaa 3acTpeAeHa B
CEe30H OXOTbl B OXOTHMYLMX YTOAbsIX, & TyBMH
MOT MOrMOHYTL KaK B PE3YALTATE OTPABAE-

CaMKa CTermHoro opAa rno nmeHu Hodka.
doto A. [pubkosa.

Female of the Steppe Eagle named Nochka.
Photo by A. Gribkov.

erative by unknown reasons. So the migration
was tracked for only 18 1CY eagles.

During the first autumn migration (n=18),
3 more birds were lost (16.7%) due to their
death. Stepasha died from electrocution
on a power line dangerous to birds in the
Balkhash region. Two other eagles (Dusya
and Tuvin) died from unknown reasons, we
can only speculate about it. Their trackers
were sending coordinates from their last lo-
cations for a long time and connection was
lost only after abundant snowfalls. Dusya’s
tracker was transmitting a signal from reed-
beds in the hunting area in the north-east-
ern Kazakhstan and we suppose she was
shot dead during the hunting season. Tu-
vin’s tracker was transmitting first from the
farm, then from the gorge a several tens of
meters from the farm in the south-eastern
Kazakhstan. Tuvin could have died as a re-
sult of either poisoning or shooting. Since
we do not have absolute certainty on these

OCTaHKM caMKu CTErHOro opAa rno umenu Eea. doro
MPEAOCTABAEHO MOTPAHCAYK60/ MpaHa.

The remains of the female Steppe Eagle named Eva.
Photo from of Iranian border service.
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Puc. 68. BbkiBaeMocTn
MTEHLOB CTEMHOro OpAa
M MPUYMHBI UX OTXOAQ B
nepsbie 1,5 roaa >kusHu.

Fig. 68. The survival
rate of juvenile Steppe
Eagles and the main
causes of death during
the first 1.5 years of life.

HMs1, TaK U OTCTPEeAQ, TaK KaK MoTtepsi NTULbI
npousowaa Ha >kuroi pepme. OaHAKO AO-
MOAAVIHHO 3TO HE YCTAHOBAEHO, MO3TOMY Mbl
CYMTAEM 3TUX OPAOB MOrMOWMMU MO HEU3-
BECTHbIM NMpuyYMHam. Ha ocHoBaHum notepu
TPEX NTUL, BLKMBAEMOCTb OTCAEKMBAEMbIX
OPAOB B XOA€ MEPBOWM OCEHHEN MUrpaumm
okasanrach 83,3%.

Ha nepsoii 3umoske 6bira roTepsiHa ewé |
nmua 13 15. Opéa no umenn Loviry norv6 B
Pe3yALTaTe NMopPaKeHMs SAEKTPOTOKOM Ha AT
B TypKkmeHucTaHe okoAo T. Kepku, rae ycnew-
HO 3UMyIOT elé 2 opaa — Xakac u Mta, npmnyém
Xakac — y>ke ABa ce3oHa noapsia. CaeaoBatenb-
HO, BLDKMBAEMOCTb K KOHLIY MEePBOM 3MIMOBKM
coctaBuaa 77,8% OT umMcaa MTUL, HayaBLIMX
murpaumio (n=18), n 66,7% ot umcaa ycnewHo
BbIAETEBIIMX U3 THE3A (N=19).

BeceHHs1s1 murpaumsi npouaa ycrewmHo, HO
B XOA€ AETHUX MepemeweHnin ObiA yTepsiH
KOHTaKT C Aol B AzepbariakaHe. M3BectHo,
YTO B paiioHe, rae ObIA MOTEPsIH €€ CUTHAA,
MPAaKTUKYETCS1 CTPEeALOA MO XMLWHLIM MTULIAM,
MO3TOMY BECbMA BEPOSITHO, YTO AAa ObIAA OT-
CTpPeA€HAa, OAHAKO AOKa3aTb 3TO HE YAAAOCh.

B KoHLIe BTOpO OCceHHel murpaumm, y>ke
B 30HE TMOTEHLMAALHOW 3MMOBKM CTEMHbIX
opAoB Ha MpaHo-TlakuctaHcKkon rpaHuue,
normbaa Epa. [lMpuumHa rmbeam ocrarach
HEN3BECTHOM, HO BE€CbMa BEPOSITHO — OT-
paBaeHne. Tpekep yaanoCh BEPHYTL yepes
KOHTaKT BeHrepckoro KOHCyAbCTBA C MO-
rpaHcay»k6om MpaHa.

3a 1,5 roaa HaBAIOAEHMIT OTXOA OPAOB, Ha-
YaBLIMX MUTpaumio, coctaBua 29,4% (33,3%,
€CAM YUMTLIBATL Mporasiyio 6e3 Bectn Aay);
C YYETOM CAETKOB, MOKMHYBIIMX THE3AQ, HO
He BLILEAIIMX Ha CBSI3b BO BPEMSI MUTrPaLIMM —
40% (42,9% c Anoii). CAeaoBaTEALHO, BLIXKU-
BAa€MOCTL OLIEHEeHa B AMariasoHe ot 66,7% (c

cases, therefore, we consider these eagles
dead for unknown reasons. The survival rate
of the tagged eagles during the first autumn
migration was 83.3%.

In the first wintering, another bird out of
15 was lost. The male eagle named Shoygu
died as a result of electrocution on a power
line in Turkmenistan near the city of Kerki,
where 2 more eagles, Khakas and Ita, win-
ter successfully, Khakas winters here for 2
seasons in a row. Consequently, the surviv-
al rate by the end of the first wintering was
77.8% of the number of birds that started
migration (n=18) and 66.7% of the num-
ber of birds that successfully left the nests
(n=19).

Spring migration was successful, but dur-
ing the summer movements, we lost the
contact with female Ada in Azerbaijan in
an area where shooting at birds of prey on
migrations is of usual practice, so it is very
likely that Ada was shot, but it was impos-
sible to prove this. There is still possibility
that she is alive, but her tracker failed.

Female Eva died at the end of the second
autumn migration, already in the wintering
area of Steppe Eagles on the Iran-Pakistan
border. The cause of death remains un-
determined, but it is quite likely because
of poisoning. We managed to return the
tracker thanks to contacts with the Irani-
an Border Service through the Hungarian
Consulate.

For 1.5 years of observations, the death
of eagles who started migration amounted
to 29.4% (33.3% if we take on the missing
Ada), taking into account fledglings that left
their nests but their trackers failed before
migration — 40% (42.9% with Ada). There-
fore, the survival rate was estimated in the

Morn6 Ha J13M no npnynHe
3MeKTponopa}eHus
Died by electrocution on
power line; n=2; 10%

XKus / Alive; n=13; 62%

MornG, npuunHa
HeM3BecTHa
Died, cause is unknown;
n=3; 14%

Mponan, cyaeba
HeusBecTHa
Fate is unknown; n=3; 14%
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yuétom Aabl) A0 70,6% (6€e3 AAbl) AASI NTWULL,
HayaBLIMX Murpaumio, u ot 57,1% ao 60% —
AAS1 YCTIELHO MOKMHYBLIMX THE3AA (puc. 68).

Cpean pakTOpoB OTXOAA MTUL MAEHTU-
dmumpoBaHa rmbeab Ha AJI1 B pesyAstare
SAEKTPOMOPaKEHMST (ABe Morubume nTuLbl
n3 nsitu, 40%). bpakoHbepcTBO M OTpaBAe-
HV€ He VIAEHTU(PULMPOBAaHLI, HO MPEANOAQ-
raeTcsl, YTO OHU SIBUAUCL MPUYMHOM OTXOAQ
ocTaabHbLIX 60% npeKpaTMBLWKMX MNepemelle-
Husl nTul. K coXKar€HMIO, AQHHBIX MO MPUYK-
HaMm rMGeAM NTUL MaAO M3-3a TPYAHOCTM MX
MOAYYEHMsl (He BO BCeX PEermoHax, rae ro-
MOAM MTULILI, MOXKHO OMEPATMBHO BbiEXATD
Ha MecCTo, MPOM3BECT MOMUCK MTULLI U CAe-
AQaTb COOTBETCTBYIOWIME aHAAM3DLI) U HEAOCTA-
TOYHOCTU BLIGOPKM.

[MoAoBo# cocraB mormbuwmx nmmu — 3 cam-
La U 2 CaAMKM, HO €CAM OTHOCUTL K OTXOAY
M AAy, TO KOAMHECTBO MOrMOWMX CAMLOB U
CaMOK OAMHAKOBO — MO 3.

O6cyxaenme

B 3aBMCMMbLIA MOCAErHE3AOBOWM MEPUOA
(3IIT) CAETKM aKTMBHO HAPABATLIBAIOT AETHYIO
NPAaKTUKY, Y4arcsl CAMOCTOSITEALHO AOOLIBaTDL
MyLy, B 3TOT NMEPUOA 3aKAAALIBAIOTCSI OCHOBbI
MOBEAEHMs, KOTOPbIE MO3BOASIT UM BLIKMBATD
B AaAbHetiem (Bowler, Benton, 2005). Ho ao
CUX MOP TOYHO HE MU3BECTHO, KaKUe Kpurepmm
B TeyeHue 3[1I1 SIBASIIOTCS OrpeAeAsiioMm
AAALHEMILIYIO YCMEIWHOCTh CTEeMNHLIX OPAOB.
Mbl MO)KEM AOCTAaTOYHO YETKO OMNPEAEAUTL
npoaoskuteAbHocTb  3II, AéTHyro  akTuB-
HOCTb CAETKOB BO Bpemsi 3[1I1, naowaan nHam-
BMAYaALHBIX TEPPUTOPUM, XapaKkTep MX OCBO-
€HMs1, a TAKOKE YacTOTy U MPOAOAKUTEALHOCTL
O3HAKOMMUTEALHBIX BLIAETOB 3a MPEAEAbI THe3-
AOBbIX yyacTkoB B TeyeHue 3[1I1. OaHako Ha
MAaABIX BLIBOPKAX MEYEHDIX MTUL AOCTATOYHO
CAOXKHO BbISIBUTL KaKME-AMOO 3aKOHOMEPHO-
CTV MOBEAEHYEeCKMX peakuuii B TedeHme 311,
CKa3bIBAIOWMXCSI HA BLIKMBAEMOCTM, OCOOEH-

HO YuuTbIBasI TO, YTO CMEPTHOCTL CTEMHbLIX
OPAOB HOCUT SAEMEHT CAYYaHOCTU, MPUYEM

range from 66.7% (with Ada) to 70.6%
(without Ada) for birds that started migra-
tion, and from 57.1 to 60% for birds that left
nests successfully (fig. 68).

In total, we have 5 proven death cases.
The death from electrocution was identified
in 2 cases (40%). Poaching and poisoning
have not been identified, but it is assumed
that they caused the death of the other 3
eagles (60%). Unfortunately, it is difficult to
obtain data on the causes of death — we can-
not promptly visit the site, make a search
for the bird and conduct appropiate tests in
all regions where the birds died.

The sex composition of dead birds is 3
males and 2 females, but if we consider
Ada as dead, that sexes would be divided
equally 3+3.

Discussion

During PFDP fledglings actively train their
flying skills and learn to prey independent-
ly. They attain crucial habits that will allow
them to survive in the future (Bowler, Ben-
ton, 2005). However, during PFDP the de-
termining criteria of further success of the
Steppe Eagles are still unknown. Our sam-
ple set is also too small to find any behavior
patterns that significantly influence the eag-
le’s survival. However, generally, it is ac-
cepted that the duration of stay of juvenile
eagles with parents positively correlates
with their survival in the future.

The duration of PFDP, as well as the in-
tensity of movements of fledglings before
they leave the breeding territories, is influ-
enced by many factors, for example, the
date of leaving the nest (Frumkin, 1994;
Pomarol, 1994; Amar et al., 2000), the size
of broods (Rahman et al., 2015), the qual-
ity of nestlings nutrition, that depend on
both — the overall feeding conditions, and
the efforts of parents in foraging (Vergara et
al., 2010), and of fledglings’ fatness (Ferrer,
1992; Frumkin, 1994; Barbraud et al., 2003;
Boileau, Bretagnolle, 2014). The sex of the
fledgling also turned out to be a decisive
feature in the duration of PFDP in some spe-
cies (Newton, 1979; Frumkin, 1994; Seaton
et al., 2008; Karyakin et al., 2018d).

BbiBoaok crernHoro opaa. @oro U. KapsikuHa.

Brood of the Steppe Eagle. Photo by I. Karyakin.
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Moaonoii crenHoi opéa. doto U. KapskmHa.

Young Steppe Eagle. Photo by I. Karyakin.

MO MPUYMHAM TMPAKTUYECKM UCKAIOYUTEALHO
aHTpOororeHHoM npupoabl (A3I1, 6pakoHbep-
CTBO, OTPABA€HME U T.M.). Tem He MmeHee, CUKn-
TAeTCsl, YTO YEM AOALLIE MTULILI AEPXKATCST Ha
rHE3AOBOM YYaCTKe MOA MaTPOHAKEM POAUTE-
I\GVI, TEM BbLILIE€ WAHCLI Y HUX BLDKUTL B AAQAL-
HeVileM, Tak Kak 3a OOAee AAVHHDIV MEPUOA
3I1I oM NprobpeTyT 6OAbLIE HABLIKOB, MPU
3TOM C MMHUMAALHLIM DUCKOM AAST JKU3HU U3~
3a BoAee KPYIMHDLIX XUWHUKOB M AHTPOTMOreH-
HbLIX MPUYUH.

Ha npoaorxkureasHocts 3I1I1, a Tak-
JK€ MHTEHCMBHOCTL PAa3AETa MOAOAEXM AO
OCTaBAEHMSI MMM THE3AOBLIX YYACTKOB BAMSI-
€T MHOJKEeCTBO (PAaKTOPOB, HarnpuMep, AaTbl
BbIA€Ta U3 rHe3Aa (Frumkin, 1994; Pomarol,
1994; Amar et al., 2000), pasmep BbLIBOA-
KoB (Rahman et al., 2015), kayecTBO mnuTa-
HUsl MTEHUOB KakK MO TPUYMHE KOPMOBLIX
YCAOBUI CE€30HAQ, TaK U B CBSI3U C YCUAUSIMU
poautereit Mo KopmoaoObiue (Vergara et
al., 2010) u ynutaHHocTL cAaétkos (Ferrer,
1992; Frumkin, 1994; Barbraud et al., 2003;
Boileau, Bretagnolle, 2014). lNpuHaarex-
HOCTL K TOMY UAY MHOMY TIOAY TalKOKE OKasa-
AACh OTPEAEASIIoEN B MPOAOAKUTEALHOCTHU
3I1I1 y psiaa Buaos (Newton, 1979; Frumkin,
1994; Seaton et al., 2008; KapsikvuH u Ap.,
2018d).

Ha mHOrmx Buaax, B TOM 4YMCA€ M Ha Op-
AaX, TOKa3aHO, YTO MNPOAOAKUTEALHOCTD
3I1I 6araHCMPYET MEXKAY HAHaAOM CAMOCTO-
SITEALHOM AOOLIUM TMPOMUTAHUSI MOAOABIMM
M TpeKkpaleHMeM obecredyeHus Mnponmura-
HueM ux poauteasimu (Alonso et al., 1987;
Ferrer 1992; Bustamante, 1993; Kenward et
al., 1993; Kitowski, 2005), HO MexaHU3Mbl,
OMpPEeAEAsIIoLIME PACraA BLIBOAKOB, TOYHO He-
U3BECTHDLI, MOTOMY YTO X CAOXKHO Ha6AlOAaTb
M UHTEPIPETUPOBATL MOCAE BbIAETA MTEHLIOB,
Ad ellé U B pe3yAbTate HEAMHEMHOTO BAMSI-
HUsI LLeAOrOo KOMIMAeKca (PaKToOpoB, KOTO-
pble 4yacto caokHo otmetutb (Travis et al.,
2012). DOABLIIMHCTBO MCCAEAOBATEAEN CKAO-
HSIIOTCs1 K TOMY, 4YTO OCHOBHLIM Cbal(TOpOM,
BAMSIIOIIMM Ha MNPOAOMKUTEAbHOCTL  3IMT,
SIBASIETCSI MOCTENEHHOE MpeKpalleHne KOpM-
A€HMsI CAETKOB poauTteassmm  (Bustamante,
Hiraldo, 1990; Ferrer, 1992; Arroyo et al.,
2002; Eldegard et al., 2003), u 4yem AOAL-
e M MHTEHCMBHEE KOPMAEHME, TEM AOAbL-
e CAETKM HE MOKMAQIOT THE3AOBbLIE YYaCTKM

In many species, including eagles, it has
been shown that the duration of PFDP bal-
ances between the beginning of independ-
ent feeding of young birds and the cessa-
tion of the provision of food by their parents
(Alonso et al., 1987, Ferrer, 1992; Bustaman-
te, 1993; Kenward et al., 1993; Kitowski,
2005). However, the exact mechanisms that
determine the break-up of broods are un-
known because they are difficult to observe
and interpret after the nestlings fledged, and
as a result of the nonlinear influence of a
whole complex of factors that are often dif-
ficult to record (Travis et al., 2012). Most re-
searchers tend to believe that the main factor
influencing the duration of PFDP is a gradual
decrease in the rate of feeding of the fledg-
lings by parents (Bustamante, Hiraldo, 1990;
Ferrer, 1992; Arroyo et al., 2002; Eldegard et
al., 2003) and the longer and more intensive
the feeding is, the longer the fledglings do
not leave breeding territories (Bustamante,
1994; Sunde, 2008; Vergara et al., 2010;
Muriel et al., 2015). However, it is not so
univocal as some studies show, in which
nestlings left breeding territories regardless
of the abundance of killed prey, naturally
provisioned by parents or delivered into the
nest by scientists (Bustamante, 1994; Ken-
nedy, Ward, 2003; Karyakin et al., 2018d;
Shnayder et al., 2018).

As our studies of the Steppe Eagle in
the Altai-Sayan region have shown, the
prey provisioning by parents plays no sig-
nificant role in dispersing of fledglings from
the breeding territories. Thus, for exam-
ple, Jeanne left the breeding territory and
started independent wanderings during the
period of intensive feeding of her younger
brother by their parents. On the contrary,
despite his frequent returns to the nest dur-
ing the second half of PFDP, Uragan has
been stopped feeding by his parents early
enough but did not leave the territory.



196

INepHarbie XUIHUKM 1 nx oxpaHa 2019, 39

M3yueHne nepHaTbIX XMUILHUKOB

(Bustamante, 1994; Sunde, 2008; Vergara
et al., 2010; Muriel et al., 2015). Ho He Bcé
TaK OAHO3HAYHO, KaK MOKA3bIBAET PSIA UCCAE-
AOBAHWM, B KOTOPLIX CAETKM OCTABASIAI THE3-
AOBbIE YYACTKM BHE 3aBMCHMMOCTU OT OBUAMSI
AOTIOAHUTEALHOV MMM, €CTECTBEHHBIM 0OPa-
30M AOCTaBASIEMOW POAUTEASIMU MAM TTOAKAA-
AblBAEMOWM B rHé3aa y4yé€Hbimm (Bustamante,
1994; Kennedy, Ward, 2003; KapsikuH u
Ap., 2018d; WHariaep v Ap., 2018).

Kaxk nokasaau Hawm MCCAeAOBaHMsl CTer-
HOro opaa B Aatae-CasitHCKOM pPervoHe, Ha-
AVIYME MM, AOCTABASIEMONM Ha THE3AO0BOM
YYaCTOK POAUTEASIMM, HE Wrpaer ocoboi
POAU B OCTABA€HUM CAETKAMM THE3AOBLIX
Tepputopuii. Tak, Hanpumep, >KaHHa MoKku-
HyAQ THE3AO0BOM Y4YacCTOK M Hayasa Ko4eBartb
elé B NepUoA AOKAPMAMBAHMST POAUTEASIMU
eé maaawero 6parta. YparaH, HECMOTPsSI Ha
€ro yactble BO3BpaTbl Ha FHE3A0 B TeYeHue
BTOpOIi noAoBuHbl 3[I1, HaoGopoT, Aocra-
TOYHO PaHO MepPecTar AOKAPMAMBATLCSI PO-
AVUTEASIMU, HO HE MOKMAAA YHaCTOK.

BMAMMO, OCOBEHHOCTU PErMOHA, OrpeAe-
ASIIOLUME MUTAHME OPAOB, UIPAIOT KAIOYEBYIO
POAb B TPOAOAKUTEALHOCTU 3aBUCUMOIO
MOCA€rHe3A0oBoro nepuoaa (cm. puc. 4). B
yactHocti, B OpeHOyprckol obaactu, rae
OCHOBY MUTaHMSI OPAOB COCTABASIET MAaAbI
CYCAMK M, B MEHDLIEN CTerneHu, GOAbLOA
CYCAMK, KOTOpPbIE B aBryCTe YK€ YXOAST B
CMSIYKY, OPAbI MOKUAAIOT TEPPUTOPUN THE3-
AOBDLIX YYaCTKOB paHblie — K KOHLY aBrycra,
B Bo3pacte Ao 100 AHeW, T.e. MO cyTH, ye-
pe3 5-10 aAHel nocae Toro, Kak HauMHalT
aKTMBHO AeTarb. [puMyém ydacTkm ocras-
ASIIOT  MPAKTUYECKM EAMHOBPEMEHHO Kak
MOAOAbIE, TaK M B3POCAbIe MTULLI. Takas
>K€ CcuTyaumsli C AaTaMu pacriasd BbIBOAKOB
ckraabiBaetcst M B LleHTpaabHom Kasaxcra-
He, C TOW AULIL PA3HULIEN, YTO 3A€Ch OPALI
MOTYT AOAbLI€ A€PXKaTbCsl HA THE3AOBLIX
ydacTkax B CBsi3u C OOA€Ee pPaHHUMM CPO-
KaMM PasMHOXeHUs1, YemM B OpeHOypKbe.
B Aatae-CasitHCKOM pervoHe, rae 6asoBbiit
OBLEKT MUTAHMSI OPAOB  (AAMHHOXBOCTDLIV
CYCAMK) aKTUBEH AO OKTSIOPS BKAIOYUTEALHO,
a BTopocreneHHble (mmiyxu Ochotona sp.) Ao-
CTYIMHDLI KPYTAOrOAMYHO, HABAIOAAETCSI Ham-
6oAee MO3AHEE OCTABAEHME OPAAMM THE3-
AOBbLIX YYacCTKOB, M 3A€Ch Y>K€ MPOSIBASIIOT-
Cs1 KaK MOAOBbLIE€, TaK M BHYTPUBLIBOAKOBLIE
PasAnYMsl, Tak Kak AMMUT MUILLM OTXOAUT Ha
BTOPOW MAAH.

B psiae ccreroBaHmii (Ha npumepe Ayro-
BbIX AyHewn Circus pygargus v nycreawr Falco
tinnunculus) onucaHo, YTO AOMMHMpPYIOWME
CAETKM MBLITAIOTCSI MOHOMOAM3UPOBATL €AY,
AOCTaBAsiemyto poauteasimm (Arroyo et al.,

[TeHLIbI CTEMHOTO OPAA C AOBOBITHIM AAMHHOXBOCTBIM
cycamkom (Spermophilus undulatus).
doto M. KapsiknHa.

Nestlings of the Steppe Eagle with prey — Long-Tailed
Souslik (Spermophilus undulatus).
Photo by I. Karyakin.

It seems that the feeding quality of the
region plays a key role in the duration of
the PFDP (see fig. 4). In particular, in the
Orenburg region, where the eagles prey
mainly on the Little Souslik and, to a lesser
extent, the Russet Souslik, both of which hi-
bernate in August, eagles leave the breed-
ing territories earlier, by the end of August
at the age of up to 100 days, 5-10 days
after they begin to fly actively. Moreover,
both young and adult birds leave the ter-
ritories almost at the same time. The same
situation is observed in Central Kazakhstan,
with the only difference that here eagles can
stay longer in the breeding territories, due
to earlier terms of the breeding season than
in the Orenburg region. In the Altai-Sayan
region, where the main prey item of the eag-
les (Long-Tailed Souslik) is active until Oc-
tober and the other important prey species
(Pikas Ochotona sp.) are available all year
round, the latest departure of eagles from
the breeding territories is observed here,
and differences in both sex and brood sizes
became prominent here since the limit of
prey is fading into the background.

Several studies, by the example of Mon-
tagu’s Harriers (Circus pygargus) and Kes-
trels (Falco tinnunculus), described that the
dominant fledglings tried to monopolize
the food brought by their parents (Arroyo
et al., 2002; Vergara, Fargallo, 2008). Thus,
the competition for feeding between sib-
lings after fledging can determine the be-
havior and consequently the disperse of
young birds from the breeding territory,
especially the weakest ones. However, our
studies of Saker Falcons in the Altai-Sayan
region (Karyakin et al., 2018d) and stud-
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2002; Vergara, Fargallo, 2008). Takum 06-
Pa3oM, KOHKYPEHLMsI 3a Pecypcbl MeXAy
cMbcamm MOCAE BLIAETA M3 THE3AA MOXKET
OMpPEAEAsSITb MOBEACHME W, CAEAOBATEALHO,
OTAET MOAOALIX C THE3AOBONM TeppUTOpPUM,
NpUYéM B MEPBYIO O4eEPEAb — HaMboaee caa-
6bix. Ho Hawu umccreroBaHusi 6aro6aHOB
(Falco cherrug) B Axtae-CasiHCKOM pervoHe
(KapsikuH n ap., 2018d) u uccaeaosaHmst
KOAA€ramu nycreAnr Bo ®paHumun (Boileau,
Bretagnolle, 2014) He MNOATBEPAVAM AdH-
HYIO TUIMOTE3y, YTO FOBOPUT O TOM, YTO B
PA3AMYHBIX YCAOBUSIX CPEAbl Pa3HLIE BUADI
MO-PAa3HOMY TPOSIBASIIOT BHYTPUBLIBOAKO-
BYIO KOHKypeHuuio. Wl cTenHble OpAbl 3TO
SIPKO AeMOHCTPUPYIOT. CAETKM U3 BLIBOAKOB
C AByMsl MTeHUamy BOAee aKTUBHO AETaAM,
YEM MTEHLILI, SIBASIIOMMECS €AMHCTBEHHLIMU
OTMPLICKAMM, MO MPUYMHE KOHKYPEHLIMM 3a
MUy, Kak MPUHOCUMYIO POAUTEASIMU, TaK U
AOBLIBAEMYIO CAMOCTOSITEALHO. BeposiTHO,
4yTOObLI CTAaTh €AMHCTBEHHLIM MOTPEBUTEAEM
AOBLIMM, a He AeAUTL €€ C cMOCOM, OHM
6LIAU BLIHY>KAEHLI HOALILIE MepeMelaTLcs U
KOHTPOAMPOBATL KaK MPUAETLI POAUTEAEN,
Tak U 6AmsocTb cnbca. Mo KkpaiiHeln mepe,
Ha 3TO YyKa3bLIBAET aHAaAM3 AETHOWM aKTMBHO-
ctn caétkoB, Kernel v Bu3yaabHbie HabAIO-
A€HMsI.

Kax nokasaa aHaans nepemelueHunin opAoB
M3 pasHOpasMePHLIX BLIBOAKOB B TeyeHue
3I1I1, camubl M3 2-X NTEHLOBLIX BLIBOAKOB
AOABLIE CMAEAM Ha FHE3A€, MEAAEHHEeEe pas-
AETLIBAAUCL UM TMO3KE TMOKMAAAM THE3AOBbLIE
YYaCTKM, HEXKEAM OAMHOYKM. MOXKHO ObIAO
6bl OBLICHUTL 5TO OBUMAMEM MMM Y OAMHO-
YeK M HEAOCTATKOM Y CMOCOB, OAHAKO 3TO
MPEANOAOYKEHME MOAHOCTLIO AOMAETCsl Cam-
Kamu, KOTOpbIE MOCTYNAaKT POBHO HA06OPOT
— CaAMKM M3 2-X MTEHLOBLIX BLIBOAKOB Pas-
AETLIBAAUCH M MOKMAAAU THE3AOBLIE YYacCTKU
ObIcTpee, HeXXeAn oaMHoYkM. K Tomy ke,
M3MEPEHMsS] CaMLIOB CMOCOB, MOMEYEHHDIX
TPEeKepPamMM, MoKa3aAu X AYHLIYIO KOHAULIMIO
OTHOCUTEALHO TaKOBOW OAMHOYEK, a BU3Y-
AAbHBIE HAOAIOAEHMSI M AHAAU3 AETHOM AKTUB-
HOCTM HMKAaK He YKa3biBAalOT Ha TO, YTO OHMU
MEHEee PasBUTbl M3-3a HEAOCTATKA AOODLIUM.
B caydae ¢ MuHycuHCKMMM cnbcamm (MuH
1 CYH) MO>KHO rOBOPUTbL 06 M3OLITKE Y HMX
AOOLIUM B CBSI3M C OOMAMEM HEAOEAEHHDIX
OCTaHKOB Ha ux npucaaax. [loka takyro pas-
HVLY B MOBEA€HMM CaMLIOB U CAMOK M3 pas-
HOPAa3MEPHDLIX BLIBOAKOB MOKHO OOGLSICHMUTD
TOABKO C TOYKM 3PEHMsI Pa3HOTO OTBETa Pas-
HOMOALIX MTEHLOB HA BHYTPUBLIBOAKOBYIO
KOHKYPEHLIMIO: CAMKM CTaparoTcsl usbeskarb
KOHKYPEHLIMM U, NMPUOBPETSI HABLIKM MOAETA,
OLICTPO YXOASIT C Y4aCTKa, a Camubl, Hao6o-

ies of Kestrels in France by our colleagues
(Boileau, Bretagnolle, 2014) did not verify
this hypothesis, which suggests that under
different environmental conditions species
exhibit internal breeding competition in dif-
ferent ways. Besides, in the case of Steppe
Eagles, this is clearly demonstrated. Fledg-
lings in broods with two nestlings flew
more actively than the nestlings which are
the only ones in the brood because of com-
petition for food, both killed by parents and
preyed independently. We assume it is re-
lated to the intention of each fledgling to
get the prey for its own and not to share
it with the sibling, so juvenile eagles were
forced to move more and control both the
returns of their parents and the proximity
of the sibling. At least this is indicated by
the analysis of the flight activity of the fledg-
lings, Kernel, and visual observations.

As an analysis of the movements of eagles
from different-sized broods during PFDP
showed, males from the broods with 2 nest-
lings stayed on the nest longer, acquired
flight skills slowly, and left the breeding ter-
ritories later than males that have no sib-
lings. This could be explained by the abun-
dance of food received by single nestlings,
and the lack of it in siblings. However, the
assumption is completely broken by females
who do exactly the opposite thing: females
from the broods with 2 nestlings flew away
and left breeding territories earlier than one
nestling in the brood. Moreover, measure-
ments of body parameters of sibling males
tagged with trackers showed their better
condition relative to that of single indi-
viduals. Visual observations and analysis of
flight activity in no way indicate that they

BLIBOAOK CTEMHOrO OpAa U3 ABYX MTEHLIOB.
doto M. KapsikuHa.

Brood of the Steppe Eagle with two nestlings.
Photo by I. Karyakin.
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POT, aKTMBHO KOHKYPUPYIOT APYr C APYrom
CHayaaa 3a MuLly B THE3Ae, 3aTem 3a Teppu-
TOPUIO BOKPYr FHE3Aa M AOBLIYY, MO3TOMY
CHayaAa AOAbLIE CHASIT B THE3AE, a NMOTOM Kak
MOYKHO AOAbBLIE OCTAIOTCSl HA yYacTKe.

MpoaoakuteabHocTb 3ITT opeHByprekmx
MTUL HarAsSIAHO MPOAEMOHCTPUPOBAaAa TOT
«9KOAOTUYECKUI» TPEAEA, B KOTOPOM MO-
JKET THEe3AUTLCSl CTErHOM OpéA. OrnTmmanb-
HDLIE YCAOBMSI AASI HETO OBECneYmnBaloTCs Ha-
AVMMEM MaCCOBOIO M AOCTYMHOrO Kopma B
BMAE POIOWMX IPLI3YHOB U 3aiLeoBpasHbIX
B TeyeHue 155-185 AHeil B rHE3A0BOI CE30H
(40-45 AHel kraaka, 6575 AHel — BbIKapM-
AMBaAHME MTEHLOB B rHe3Ae A0 cAéTa, 50-65
AHein — 3IIM). YcaroBus ceBepa CTENHOM 30HbI
Poccnm MpUBAMXKAIOTCS K KPUTUYECKMM AASI
[Pa3MHOXKEHMSI CTEMHOTO OPAQ, TaK KaK YXOA
CYCAMKOB B CIISI4KY MPAKTUYECKM MOAHOCTBIO
AVILIAET €ro MUILM 3A€Chb, U OPAbI BbIHY>KAE-
Hbl MOKMAAQTL FHe3A0Bble yyacTky. Kak rnoka-
3bIBAIOT HALIM UCCAEAOBAHMSI, CTEMHLIE OPAbI
moryT cokpawatb nepuoa 3I1I1 Ao 30 aHel
(cm. cpokm 3MMM y EBbl M Aabl B TaBA. 2), HO
€CAM TEPUOA AKTMBHOCTM CYCAUKOB OyAeT
MEHbLUE, TO TMOAHOLIEHHOE BblIKaPMAMBaHUE
V)K€ BbLIAETEBIIETO TMOTOMCTBA CTAHOBUTCS
npobAemarnyHbiM. Buaymo mnostomy, He-
CMOTPSI Ha CBOIO MAACTMYHOCTL M THE3AOBA-
Hue B KOxkHOM CMOUPYM Ha BLICOTaxX AO 3 ThIC.
M Haa ypoBHem mopsi (Baskos u ap., 2011),
CTErHOM OpPEA OTCYTCTBYEeT HAa THE3A0BaHUU
B SIKyTMK, TA€ ecTb ero KopmoBasi 6asa u
rHe3A0Bble BMOTONDI, HO MEPMOAA AKTUBHO-
CTU CYCAMKOB HE XBaTaeT AASl YCMEIWHOro Bbl-
KapMAMBaHMS1 MTEHLIOB AO KOHLIA AQYKE Camo-
ro kopotkoro 3I1I1.

Manasi AOAs MTUL, NOKA3aBWMX TMPEeA-
MUIPaLMOHHbIE KOYEBKM, yKasblBaeT Ha To,
YTO OHM He XapaKTepHbLI AASI BMAQ, KaK, Ha-
npuUMep, AAsl COKoAoB-6arobaHos (Falco
cherrug), y KOTOpbIX BCE IOBEHMALHLIE OCO-
61 MOCAE OCTABAEHMsI THE3AOBLIX Y4YACTKOB
AEMOHCTPUPYIOT KAACCUYECKME KOYEBKM C
YETKO BbLIPAKEHHLIMU  «MHAVMBUAYAALHBIMU
yyacTkamm» AO Hadaaa CTPEMUTEALHOWM Mu-
rpaumnu (cm. Kapsikun u ap., 2018d).

Her HuKakux ocHoBaHMII OTHOCUTbL K POA-
CTBEHHMKAaM OBEHMALHLIX OPAOB, MUTPUPY-
IOWMX rpynnamm no 2-3 caérka, KoTopbie
4acro MPUOMBAIOTCS K B3POCABLIM MUMPUPY-
owyM ntyuam. TeremeTpusi mokasasa, 4To
CUBChI YXOAST B MUTPALIMIO ABTOHOMHO APYT
OT Apyra. Becbma BepOsITHO, YTO B XOA€ MU-
rpauMm IOBEHMAbHDbIE MTULILI OPUEHTUPYIOT-
cs1 Ha cebe MOAOGHDIX, KAK MOAOADIX, TaK
M B3POCALIX MTUL, BUASI X Ha AOCTAaTOYHO
GOALIIOM PACCTOSIHAM, U OBLEAVHSIIOTC C
HVIMM B TPyMbl.

are less developed due to lack of prey. In
the case of the Minusinsk’s siblings (Min
and Sin), we can even speak of an excess of
prey judging by the abundance of leftovers
by their perches. So far, such a difference in
the behavior of males and females from dif-
ferent-sized broods can be explained only
from different responses of the nestlings of
different sex to the intra-brood competi-
tion: females try to avoid competition and,
having acquired flying skills, leave the terri-
tory earlier; males, on the contrary, actively
compete with each other first for food in
the nest, then for territory around the nest
and prey, so at first, they stay in the nest
longer and then stay on the territory as long
as possible.

The duration of PFDP of Orenburg eagles
clearly demonstrated the “ecological”
limit in which the steppe eagle can nest.
The optimal conditions for it are enabled
by the presence of mass and available
prey in the form of burrowing rodents
and pikas for 155-185 days in the breed-
ing season (40-45 days - incubating,
65-75 days — feeding the nestling in the
nest, 50-65 days — PFDP). The conditions
of the north of the steppe zone of Rus-
sia are approaching critical state for the
Steppe Eagle breeding since the souslik’s
early hibernation almost completely de-
prives them of food and the eagles are
forced to leave the breeding territories.
As our studies show, Steppe Eagles can
shorten the PFDP period to 30 days (see
the PFDP periods for Eva and Ada in table 2).
However, if the period of sousliks’ activ-
ity is shorter, then the sufficient feeding
of already fledged juveniles becomes
problematic. Therefore, despite its breed-
ing adaptability and adapting for nesting
in Southern Siberia at altitudes of up to
3 thousand meters a.s.l. (Vazhov et al.,
2011), the Steppe Eagle does not nest in
Yakutia — with a good abundancy of prey
species and nice nesting biotopes, the pe-
riod of souslik’s activity here is too short
to allow Steppe Eagles successfully feed
the nestlings to the end of even the short-
est PFDP.

A small number of Steppe Eagles that
showed PFIP indicates that it is not char-
acteristic of the species, unlike, for exam-
ple, the Saker Falcon (Falco cherrug) whose
juveniles after leaving the breeding ter-
ritories always demonstrate classical PFIP
movements with clearly defined “individual
home ranges” before the start of the rapid
migration (see Karyakin et al., 2018d).
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HabaoaeHust B «GYTLIAOYHDIX FOPAbILIKAX»
M Ha MUTPALMOHHBIX MYTSIX NMOKA3LIBAIOT, YTO
Ha MUrpaumm OPAbLI CTSTMBAIOTCS K «BOPOH-
Kam» U3 NTUL, (POPMUPYIOIMXCSI B TEPMU-
Kax, MPUYEM He TOALKO MOHOBMAOBbLIM, HO U
MOAMBMAOBbLIM, YacCTO COCTOSIIMM U3 sICTpe-
OMHLIX XMIIHUMKOB CPEAHEr0 PasMEPHOro
KAacca (KaHoku Buteo sp., koplyHbl Milvus
sp.) nam amcros (Ciconia sp.). VIMeHHO opu-
€HTauusl APYr Ha Apyra U Ha «BOPOHKM» Ma-
PUTEAEN OTPEAEASIET TO, YTO OPALI MUTPUPY-
10T B BOAEE UAU MEHEE CTABMALHLIX KOPUAO-
pax, ocoBeEHHO B OOXOA rop MAM, HAOBOPOT,
yepes BbICOKOTOPHbIE PanoHbl. XOTs Opu-
€HTaLMsl MapuTeAeil APYT Ha Apyra He oOb-
SICHSIET, MOYEMY B 3TUX XK€ KOPUAOPAX UAET
Murpaumsi GOALIIMHCTBA BUAOB MTMLI, BKAIO-
4asl MEAKMX BOPOOLMHDIX, KAK AHEBHDIX, TaK
M HOYHLIX MMIPAHTOB. BuayaAabHble HabAto-
AeHusl Ha Tepputopun CpeaHent Asum ewwé B
COBETCKUI MEPUOA MOKAa3aAU, YTO AHEBHOW
MPOAET NTULL MAET Ha HEOOADLLION BLICOTE;
POAL HarpaBASIIOIMX AMHUIA B hOpPMUPOBA-
HUM MPOAETA OYEHb BEAMKA M3-3a OOABLIION
PacyYAeHEHHOCTU peAbeda; €CTb HECKOALKO

Vernal migration

> ;//./4"/44‘

Observations in the “bottlenecks” and on
the migration routes show that on migra-
tion eagles join the flocks of birds that form
in updrafts of warm air — kettles, not only
single-species but also poly-species, often
consisting of medium-sized raptors (Buz-
zards Buteo sp., Kites Milvus sp.) or Storks
(Ciconia sp.). The orientation toward each
other and the kettles determines that eagles
migrate in more or less stable migration fly-
ways, especially skirting mountains or vice
versa through high mountain regions. Al-
though the orientation of the soaring birds
to each other does not explain why most of
the other species of birds, including small
passerines, day and night migrants, also
migrate in the same flyways. Visual obser-
vations in Central Asia back in the Soviet
period showed that the in the day-time
birds migrate at a low altitude. The role
of the directional lines in the formation of
the flyway is very big due to the large rug-
gedness of relief. There are several rather
winding paths along which birds migrate,
flying around mountain systems or over-
coming them through passes. The intensity
of migration and even its direction are very
dependent on the weather (Dolnik, 1982;
Savchenko, 2014). Later, within the pro-
ject “Asia” (see Dolnik, 1990; Savchenko,
Savchenko, 2014), seasonal migration fly-
ways were identified. In spring, more birds
migrate through the flat deserts and avoid
crossing Tien Shan and Pamir Ridges. In au-
tumn, migrants fly in both landscapes, but
mainly above the mountains (fig. 69). A
detailed scheme of bird migrations through
Kazakhstan was made by E. Gavrilov and A.
Gavrilov (2014) based on the ringing data
(fig. 70), which substantially clarifies previ-
ous knowledge about migrations and shows
an almost complete match of the main fly-
ways of many non-raptors bird species with
those of birds of prey.

Puc. 69. MurpaumoHHbIe KOPUAOPLI MTULL Yepe3
apuAHble 1 ropHbie paiioHbl CpeaHeit Asmm n3: Dolnik,
1990. IMAOTHOCTD (AAMHA CTPEAKM) M OCHOBHOE Harlpas-
A€HMe (a3UMyT CTPEAKM) HOYHOM MUrPALIMM Ha TOYKAaX.
LIncppnl MoA KapTamy MOKA3bLIBAIOT obLee KOAMYECTBO
MUIPAHTOB (B MMAAMOHAX), KOTOPbIE MPOWAMU B KAXKAOM
Cce30He 4epe3 OrpaHNYeHHbI (DPOHT.

Fig. 69. Bird Migration Across Arid and Mountainous
Regions of Middle Asia from: Dolnik, 1990. Density
(length of arrow) and main direction (azimuth of ar-
row) of nocturnal bird migration above moon-watch
sites indicated by the origins of the arrows. The
numbers beneath the maps show the total number
of migrants (in millions) that passed in each season
through the fronts delimited by the brackets.
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Ocens / Autumn

Becna / Spring

AOBOALHO WM3BUAUCTLIX MyTEN, MO KOTOPLIM
MUIPUPYIOT MTULILI, OBAETasl TOPHDLIE CUCTEMDI
VAU MPEOAOAEBASI UX Yepe3 NMepeBaibl; MHTEH-
CVMBHOCTL MUIPALIMK U AKE €€ HaripaBA€HVe
OYeHb 3aBMCIT OT MOroAbl (AOALHMK, 1982;
CaBueHko, 2014). INo3xe B pamkax nporpam-
Mbl «A3ust» (cm. Dolnik, 1990; CaByeHko, Cas-
yeHKo, 2014) 6GbIAM BLISIBAEHDI CE30HHDBIE PYCAA
MPOAETa, B KOTOPLIX BECHOM GOALILE MTULL MU-
IPVPYET MO PABHUHHLIM MYCTLIHSIM UM MeHbLUe
nepecexaer xpebrul TsaHb-aHs v Mamupa, a
OCEHBLIO MUTPAHTLI AETSIT B 00EMX AaHAWAT-
HLIX 30HaX, HO MPEUMYILECTBEHHO HaA ropa-
Mu (puc. 69). ToapobHasl cxema Murpaumii
nmvu yepe3s KasaxcraH Obiaa MocCTpoeHa
O.M. u A.D. TaspuroBbimu (2014) Ha ocHoBe
AAHHBIX KOAbLIeBaHuMs1 vl (puc. 70), kotopast
CYIECTBEHHO YTOYHSIET MPEAbIAYLIME 3HAHMSI O
MUTpaUMsIX M MOKA3bIBAET MPAKTUYECKM MOA-
HOE COBMAA€HME OCHOBHLIX PYCEA MPOAETa y
MHOIVX BUAOB MTULL C TAKOBLIMUY XULIHDIX.
PaBHMHHbIE CPEAHEA3MATCKME MyCThIHM 60-
Aee BAAronpusiTHbI AASI MUTPAHTOB BECHOIA,
yem oceHbto. f'opul >ke (nmpearopbst U cpea-
Heropbst), HarpoTuB, GoAee OGAArOMPUSITHLI
OCEHbLIO, @ BECHOM UMEIOT PE3KUIM U HEMNpPeA-
CKasyeMblil KAMMAaT C CUMALHBLIMM CHeroraaa-
MU. DTO U OMpeEAeAsieT OCHOBHbLIE MUrpaLm-
OHHBbIE MOTOKM MTULL B OGXOA rop B BECEHHMIA
MEPUOA U HAaAUYME ABYX TF€HEepPaAbHLIX MU-
rPALMOHHLIX BEKTOPOB MexKAy CubMpbIO U
MHAaocTaHOM 1 Mexkay Cbupbio v AdpprKoi

Puc. 70. OcHOBHbIE IyTY MUTPALMY MTULL HA TEPPU-
Topun KasaxcraHa oceHblo (BBE€pPXy) U BECHOM (BHU3Y)
u3: TaBpuros, faBpynos, 2014. Lincppamu 0603Ha4€HbI
HaripaBA€HUs1 MUTPALMOHHDLIX IMOTOKOB. Ha BEPXHEM
pucyHke: 1-2 — EBpona, 3-6 — Acppuia, baviokHWiA
Bocrok, CpeaHssa Asus, 7-8 — KOxHas n IOro-Boc-
To4Has A3usi, 9—10 — BocToyHast A3usi; HA HUKHEM
pucyHke: 1 — BoctoyHO-EBponeyickas paBHUHA,

2 — 3anaaHo-Cubupckas paBHuHa, 3 — CpeaHecubup-
CKO€e MAOCKOropbe.

Fig. 70. The main migration routes in Kazakhstan in
autumn (above) and spring (below) from: Gavrilov,
Gavrilov, 2014. The numbers indicate the directions of
migration. In the upper figure: 1-2 — Europe,

3-6 — Africa, the Middle East, Middle Asia,

7-8 — South and Southeast Asia, 9-10 — East Asia; in
the bottom picture: 1 — East European Plain, 2 — West
Siberian Plain, 3 — Middle Siberia.

The plain deserts of Central Asia are more
favorable for migrants in spring than in aut-
umn. The mountains (foothills and mid-
lands), on the contrary, are more favorable
in autumn but have a rough and unpredict-
able climate with heavy snowfalls in spring.
This determines the main migration flows
of birds bypassing the mountains in spring,
and the presence of two general migration
vectors between Siberia and Hindustan,
between Siberia and Africa (Dolnik, 1990),
which we see, among other things, with
the example of Steppe Eagles tagged with
trackers.

Ada showed the classic loop migration
described back in the 80s of the XX cen-
tury based on visual observations (Welch,
Welch, 1988) and confirmed by the telem-
etry of birds tagged in the 90s of the XX
century (Meyburg et al., 2012). Eagles that
crossed the Red Sea in autumn through the
Bab el Mandeb flew in spring through Suez
(Egypt) and Eilat (Israel). This is explained by
favorable winds during this period in these
territories (Meyburg et al., 2003). Then it
seemed that such migration was character-
istic of most of the Steppe Eagles wintering in
Ethiopia, although a small number of eagles
wintered in Ethiopia were still recorded in
Israel on autumn migration (Christensen,
Sorensen, 1989; Shirihai et al., 2000; Alon
et al., 2004) and 2 birds that migrated to
Africa through Israel were tracked using
transmitters (Meyburg et al., 2003). Aman
and Ayna, tracked in the second year, mi-
grated to Africa also not along the classical
loop migration route, but in the opposite di-
rection — through Eilat. Perhaps autumn mi-
gration to Ethiopia through Eilat and Suez,
rather than through Bab el Mandeb, may be
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(Dolnik, 1990), 4TO Mbl BUAMM B TOM YMCAE
M Ha MPUMEPE CTEMHLIX OPAOB, MOMEYEHHbIX
TpeKkepammu.

Aara rmokKazara KAACCMUYECKYIO TMETAEBYIO
murpaumio, onvcaHHyto ewé B 80-x rr. XX
CTOAETUSI HA OCHOBaHUM BU3YaAbHDLIX HAOAKO-
AeHuit (Welch, Welch, 1988) 1 noarteepik-
AEHHYIO TeAeMeTpuen MTUL, MOMeYEHHbIX
B 90-x rr. XX croaetnsi (Meyburg et al.,
2012). Opabl, nepecekasume oceHblo Kpac-
Hoe mope 4yepe3 npoanB bab-Iab-MaHaeb,
BecHol Aetean yepes Cysu (Ervner) n diinar
(M3panAb). D10 OBLICHSIETCS BAArONPUSITHDI-
MU BETPamMy B 3TOT MEPUOA Ha AAHHLIX Tep-
putopusix (Meyburg et al., 2003). Toraa Ka-
3aA0Ch, YTO TaKasl MUrpaLmsl XapaKkTepHa AAsl
GOALILIEN YaCTU CTEMHBIX OPAOB, 3MMYIOLIMX
B Dpuonmu, XoTsl HE3HAUUTEALHOE KOAUYe-
CTBO OPAOB Ha OCEHHEeNM Murpauum BCE ke
peructpuposaroch B M3pamae (Christensen,
Sorensen, 1989; Shirihai et al., 2000; Alon
et al., 2004), v 2 NTUULI, MUTPUPOBABILUE B
Adbpuky Yepes Mapanab, GLIAM MPOCAEKEHDI
¢ nomouusto TpaHcmutrepos (Meyburg et al.,
2003). lNpocaexxrBaeMble HaMM Ha BTOPOW
roa AmMaH u AriHa murpyposaan B Apuky
TaIOKE He MO KAACCUYECKOMY MapLIPyTy MeT-
A€BOV MUrpaumMu, a B 0OpaTHOM HaripaBAe-
HUM — 4yepe3 diAar. BoamorkHo, murpaumst
oceHblo B dpuonuio yepes diiaar u Cysu,
a He 4epe3 bab-IAb-MaHaeb MOXKET ObiTb
CylIECTBEHHO OoAee  PacnpOCTPAHEHHLIM
SIBAEHMEM, YEM TPEANOAAraeTcsl. Takum o6-
Pa30M, MOYXHO FTOBOPUTbL O TOM, YTO AQXKE Ha
Adppo-EBpasniickom MUrpaLMOHHOM MyTH,
TA€ MHOIVE MNTULDLI MOKA3LIBAIOT KAACCUye-
ckyto netaesyto murpaumio (Klaassen et al.,
2010; Agostini et al., 2012; 2019; Melone
etal., 2013; Willemoes et al., 2014; Katzner
et al., 2016; Klvana et al., 2018; Buechley
et al., 2018), oTAeAbHbIE CTEMHbIE OPALI AO-
CTaTO4HO MMOKO MOAXOAST K BLIGOPY Mapiu-
pyTa 1 AETST B OAHOM KOPUAOPE KaK OCEHbIO,
TaK M BecHom. U 4To onpeaeasieT ux BbIGop,
MOKa He MOHSTHO.

boaee BbicoKkasi CKOPOCTL MepemelleHust
MTUL BO BPeMsl BECEHHEe Murpaumm, Yem BO
BPEMsI OCEHHEM, BbIAA OTMEYEHA AASI MHOTMX
BMAOB XMIIHMKOB-NIaputeAen (Schmaljohann,
2018; Phipps et al., 2019). B 60AbWwMHCTBE
VICCACAOBAHUI MO TMPOCASKMBAHUIO MTULL
c tpekepamn (cm. Nilsson et al., 2013;
Schmaljohann, 2018) ce3oHHbIE pazAnMyuMs
B CKOPOCTM HENOCPEACTBEHHOIO ABVKEHMSI
GbIAM HAMHOTO MEHDILE, YEM B YACTOTE U MPO-
AOAKMTEABHOCTM OCTAHOBOK Ha MMIpauuu.
DTO OBLSCHSIAO TO, YTO MMEHHO OCTAHOBKM
OMPEAEASIIOT BOABLYIO YaCTh CE30HHBIX KO-
AeBaHuim OOwel CKOPOCTM MUTpauMm pas-

a much more commonplace than it is ex-
pected. Thus, it can be said that even on the
Afro-Eurasian migration route, where many
birds show classical loop migration (Klaas-
sen et al., 2010; Agostini etal., 2012; 2019;
Melone et al., 2013; Willemoes et al., 2014;
Katzner et al., 2016; Klvana et al., 2018;
Buechley et al., 2018), individual Steppe
Eagles are quite flexible in their choice of
route and can use the same flyway both in
autumn and spring. It is not yet clear what
determines their choice.

A higher speed of bird movements during
spring migration than during autumn migra-
tion was observed for many species of soaring
raptors (Schmaljohann, 2018; Phipps et al.,
2019). In most studies of tracking tagged
birds (see Nilsson et al., 2013; Schmaljo-
hann, 2018), seasonal differences in the fly-
ing speed were not so crucial than in the
frequency and duration of stops on migra-
tion. Thus, stops have a key role in deter-
mining most of the seasonal fluctuations in
the overall duration of migration of different
bird species. During migration, birds usu-
ally spend more time on the ground (rest,
feed, overnight) than in the air (Green et al.,
2002; Schmaljohann et al., 2012; Schmal-
johann, 2018). This means they replenish
energy costs at stops. The rate of energy
accumulation is much lower than the rate

CrenHbie opAbl U opéA-MorvAbHUK (Aquila heliaca) Ha
orabixe. Poro H. bxarra.

Steppe Eagles and Imperial Eagle (Aquila heliaca) on
the roosting site. Photo by N. Bhatt.
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HbIX BUMAOB MTUU. Bo Bpemsi murpaumm ntm-
ubl OObLIYHO MPOBOAST GOALIIE BPEMEHM Ha
3eMA€ (OTALIXAKOT, KOPMSITCSI, HOYYIOT), YEM B
Bo3ayxe (Green et al., 2002; Schmaljohann
et al., 2012; Schmaljohann, 2018), a 3Ha-
YWUT, BOCIIOAHSIIOT SHEpPreTMyeckMe 3atpa-
Tbl MMEHHO Ha ocTaHoBKax. [1o umaee, cko-
POCTL HAKOMAEHUSI SHEPIMM HAMHOTO HWXKE,
YEM CKOPOCTb €& PAaCXOAOBaHMsl, OCOBEH-
HO BO BpeMsl aKTMBHOro noaéra (Alerstam,
Lindstrom, 1990), a 3HauuT, OCTAHOBKMU
AOAKHDBI ObITh BLIFOAHDI MTHLIAM KaK HA OCEH-
HeM, Tak U Ha BeceHHel murpauuun. Ho ectn
CBEAEHMs], YTO HEKOTOPbLIE BUALI, HANPUMeEP
rneBYMe MTULILI, TPATIT BABOE OOALLIE SHEP-
MM BO BPEMsI OCTAHOBOK, a HE BO BpeMsl
AKTVIBHOTO ABV)KEHMsI B MEPUOA MUrpaumm
(Wikelski et al., 2003). boAee 6uicTpbie Be-
CEHHME MMUIPALMM OOBSICHSIIOTCSI YCUAEHHBIM
JKEAAQHMEM MTMLL paHblie MpUOLITL HA MecTa
pasmHoykeHust (Alerstam, 2003; Nilsson et
al., 2013) nAM creacTBUEM MCIIOAL3OBAHMSI
nonytHoro BeTpa (Bauchinger, Klaassen,
2005; Kemp et al., 2010), HO ecan caeao-
BaTb AOTMKE MccaeaoBaHusi M. Bukeabckoro
c coarBopamn (Wikelski et al., 2003), To u
MPOCTON 3KOHOMMEWM 3SHEPreTMyecKkMx 3a-
Tpar Ha murpaumio. B cayyae ¢ moaoabimu
CTeNHLIMM OpPAaMM, KOTOPbIE BECHOW AETSIT
C AOCTOBEPHO GOABLWVMM CKOPOCTSIMU, YEM
OCEHbLIO, HO €Il€ HM pasy He MpUCTyraAn K
Pa3MHOXKEHUIO, BOAEE PEAAMCTUYHOM BITAsI-
AVT TPUYMHA, CBs3aHHAasl ¢ BeTpom. K Tomy
YK€ CUALHOE BAMSIHME rop M BETPOBOM 0BCTa-
HOBKM Ha MOBEA€HUE MUIPAHTOB B MPEArop-
HOW 30He CpeaHell A3MKM YCTAHOBAEHO Y>Ke
Aoctato4HO AaBHO ([yaartoB, 1987). Tem He
MeHee, BOINpPOC OCTA&TCsl AMCKYCCUMOHHbBIM,
TaK KaK aHAAM3 MOYACOBbIX XAPAaKTEPUCTUK
rnepemMelleHmsl CTEMHbIX OPAOB MMOKAa3bIBaEeT,
YTO BETEP OTYACTU MMEET 3Ha4Y€HME, HO B OC-
HOBHOM 60A€€E BLICOKME CKOPOCTU BECEHHEN
MUrpauMm, HEXEAM OCEHHEW, AOCTUraroTCs
GOALIIMM KOAMYECTBOM XOAOBLIX YacOB WU
MEHBIIMM KOAMYECTBOM OCTAHOBOK. B Hayu-
HOVi CpeAe MPOAOAXKAIOTCST AebaThl 06 OTHO-
CUTEALHOM Ba>KHOCTM BPO’KAEHHON MOTMBA-
UMM U BHEIWHNX (DAKTOPOB (Harpumep, Toro
JK€ BeTpa), KOTOpbie BbLI3LIBAIOT CE30HHbLIE
pasamumsi B ckopoctm murpaumm (Lindstrum
et al., 2019), HO AO OKOHYATEALHOW TOYKU B
3TOM BOIpPOCE €llE O4YEHb AAAEKO.
Cyutaercs, 4to y NTMU K BOAbLIEMY pac-
CEMBAHMIO M3 HATAAbHBIX OOAACTEN CKAOH-
Hbl ocobu >xeHckoro noaa (Greenwood,
1980), oHM >xe coBepmaloT 6oree AaALHUE
MUrpaumm. 3TO TMOATBEPYKAEHO AASl carica-
HOB (Falco peregrinus) (Tordoff, Reding,
1997; Zuberogoitia et al., 2009; Faccio et

of its spending, especially during the ac-
tive flight (Alerstam, Lindstrom, 1990).
This means that stops should be beneficial
for birds in both autumn and spring migra-
tion. However, there is evidence that some
species, such as songbirds, spend twice as
much energy during stops, and not during
active movement in the migration period
(Wikelski et al., 2003). Faster spring migra-
tions are explained by an increased desire of
birds to arrive at breeding sites earlier (Al-
erstam, 2003; Nilsson et al., 2013) or due
to the use of tailwind (Bauchinger, Klaassen,
2005; Kemp et al., 2010), but, if we follow
the logic of the researcher M. Wikelski et al.
(2003), then a simple saving of energy costs
for migration is also an explanation. In the
case of immature Steppe Eagles, which fly
at significantly higher speeds in spring than
in autumn, but have not yet begun breed-
ing, the reason associated with the wind
looks more realistic. Moreover, the strong
influence of mountains and wind conditions
on the behavior of migrants in the submon-
tane area of Central Asia was established
long ago (Pulatov, 1987). Nevertheless, the
issue remains controversial, since an analysis
of the hourly characteristics of the movement
of the Steppe Eagles shows that the wind is
partly important, but basically higher speed
of spring migration is achieved by more mi-
grating hours and fewer stops. There are on-
going debates in the scientific community
about the relative importance of innate mo-
tivation and external factors (e.g., the wind)
that cause seasonal differences in migration
speed (Lindstrom et al., 2019), but are still
very far from the final point in this issue.

It is believed that in birds, females are
more prone to disperse from natal areas
(Greenwood, 1980), they also make longer
migrations. This is confirmed for Peregrine
Falcons (Falco peregrinus) (Tordoff, Red-
ing, 1997; Zuberogoitia et al., 2009; Faccio
et al., 2014; Katzner et al., 2012; Bondi et
al., 2018) and the Pannonian Saker Falcon
population, for which on a sufficiently large
material with significant difference (p=0.05)
it was shown that females migrate further
and longer in winter than males and, in par-
ticular, only young females migrated to the
Sahel (Africa) for wintering (Prommer et al.,
2012). However, already in Southern Sibe-
ria, the farther migration of female Saker
Falcons becomes not so obvious. In the Al-
tai-Sayan region, it was shown that the mi-
gration distances of males turned out to be
on average shorter than those of females,
but the difference in means was not reliable
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al., 2014; Katzner et al., 2012; Bondi et al.,
2018) 1 naHHOHCKOM MonyAsiuMn GarobaHa,
AAsl KOTOPOW HA AOCTAaTOYHO OOABLIIOM Ma-
Tepuase npu HaaéxHou pasHuue (p=0,05)
MOKAa3aHO, YTO CaMKM 3MMOW MUIPUPYIOT
AaAbl€ M AOAbLIE, YEM CaMUbI M, B YaCTHO-
cm, B Caxeab (Adppuka) MUTPUPOBaAM Ha
3MIMOBKY TOALKO MOAOAble camKku (Prommer
et al., 2012). Ho ysxe B IOsxHoM Cubupm
GoAee AAAbHSISI MMTpaumst camok GarobaHa
CTAaHOBUTCSl HE CTOAL O4Y€BMAHOW. B Anatae-
CaslHCKOM pervioHe MoKasaHo, YTO AMCTaH-
LIMM MUTPALMM CAMLIOB OKA3aAMCh B CPEAHEM
MeHblle, YeM TaKOBble CaMOK, HO pasHMLa
CPEeAHMX OKasaaach He HaaékHa (KapsikuH u
Ap., 2018d). A AASl HOBO3@AAHACKOTO COKOAQ
(Falco novaeseelandiae) He GLIAO BLISIBAEHO
CYLIECTBEHHbIX Pa3AUYMIi B AUCTAHLIMSIX Pac-
CEMBAHUsI MEXKAY OCOOSIMM PAa3HOTO MOAQ,
XOTSI CAMLIbI KOYEBAAM OOLIYHO AAALLIE, YEM
camkm (Seaton et al., 2008). B nocreaHue
TOAbI MPABMAO BOAEE AAALHETO PACCENBAHMSI
M MUTpaALMM CAMOK HAXOAUT BCE MeHbLluee
MOATBE)KACHME CPEAM PAa3HLIX UCCAeAye-
MbIX BUAOB U, CKOpee BCEro, OrpaHNyYeHo He
TOABLKO HABOPOM BMAOB, HO M AQXKE HABOPOM
OTAEABLHbBIX MOMYASILIMIA CPEAU BUMAOB, AASI KO-
TOPLIX TAKOE «[PABUAO» CYUTAAOCh TUMWNY-
HbiM. C opAamm cuTyaumst oB6CTOMT coBep-
LIEHHO MHaYe, YeM C caricaHamm 1 6arobaHa-
mu. TToKkasaHo, YTO BCE CaAMKM BEAOPYCCKMX
GoAbLMX MoAOpAMKOB (Aquila clanga) 3umo-
BaAM Ha DaAkaHCKOM MOAYOCTpOBE, a Ha 3U-
MOBKY B Acpuky otnpasurock 80% camLoB
(AombpoBckmMii U Ap., 2018); aHarormyHas
KapTVMHA HABAIOAAAACH M AASI TTTULL, TOMEYEH-
HbIX B TTOAbLIE ¥ DCTOHMM, OTKYAA GOABIIMH-
CTBO CaMOK 3MMOBaro B CpeanseMHOMOpLE
(Meyburg et al., 1998; Maciorowski et al.,
2014). AAsl CTEMHBIX OPAOB HE OOHAPY’KEHA
PasHMLA B AQALHOCTV MUTPALMM MEXKAY MTU-
LLlaMM PAa3HOTO roAa (Taba. 7), HO AETO CaMKu
MPOBOAMAM OTNPEAEAEHHO OAMXKE K HATaAb-
HoW obAacTu, yem camubl (Taba. 15).

Yxe 50 AeT Haszaa OLIAO OTMEYEHO, YTO
AO AOCTVPKEHMSI TOAOBOV 3PEAOCTM CTEMHbIe
OPALI MOTYT A€TOBATL AAAEKO 3a MPEeAeAaAMU
obaactu rHesaoBanmsi (Cramp, Simmons,
1979; MuxeabcoH, 1982), oaHako ocTa-
BAAOCb HESICHLIM, HACKOALKO 3TO SIBAEHUE
OLIAO pacnpoCTpaHéHHLIM. Ha ocHoBaHuu
npocaexxmeanmst Aabl 1 CviHa MOXKHO TMpeA-
MOAOXKUTDL, YTO OKOAO 20% MOAOALIX CTen-
HLIX OPAOB GOADLWYIO YacCTb MEPBOro A€Ta
CBOEW XXM3HU MPOBOASIT I0XKHEE HE3A0BOrO
apeaaa.

OrtcyTcTBME hMAONATPUM KaK MUHUMYM
B MEPBLIN OA >KU3HU SIBASIETCS] HOPMOW AAsI
CTEMNHLIX OPAOB. AaHHbIE TMPOCAESKMBAHMSI

CrenHoii opéa no umenn MuH. dPoto H. bxarra.

Steppe Eagle named Min. Photo by N. Bhatt.

(Karyakin et al., 2018d). For the New Zea-
land Falcon (Falco novaeseelandiae), there
were no significant differences in the disper-
sal distances between individuals of different
sexes, although males usually moved further
during wanderings than females (Seaton et
al., 2008). In recent years, the tendency of
further dispersion and migration of females
is finding less and less confirmation among
the different species studied and, most like-
ly, is limited not only by the set of species
but even by the set of breeding populations
within species for which such a tendency
was considered typical. With eagles, the sit-
uation is completely different from Peregrine
Falcons, and Saker Falcons. It was shown
that all females of the Belarusian Greater
Spotted Eagles (Aquila clanga) wintered on
the Balkan Peninsula and 80% of the males
went wintering in Africa (Dombrowski et al.,
2018). A similar pattern was observed for
birds tagged in Poland and Estonia, where
the majority of females wintered in the Medi-
terranean (Meyburg et al., 1998; Maciorows-
ki et al., 2014). For Steppe Eagles, no differ-
ence was found in the distance of migration
between birds of different sexes (table 7), but
females spent summer definitively closer to
the natal area than males (table 15).

Already 50 years ago, it was recorded that
before maturity, Steppe Eagles can summer
far beyond the nesting area (Cramp, Sim-
mons, 1979; Michelson, 1982). However,
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OPAOB B M€PBOE AETO Ha BTOPOM T'OAY >KU3HU
MOKA3LIBAIOT, YTO CTEMHAST U MOAYMYCTLIHHASI
30Ha KasaxcraHa sIBAsIETCSI OCHOBHOWM Tep-
PUTOPUEN AETHUX KOYEBOK CTEMHLIX OPAOB,
MPOUCXOASIIMX U3 COBEPLEHHO PAa3HLIX
THE3AO0BbLIX TPYMMMPOBOK Ha MPOCTPAHCTBE
ot Kaambikun Ao TyBbl, KAK MMHMMYM, & MO-
>KeT U Wmpe, BNAOTL A0 LleHTpaabHOM MoH-
roamm. Bo3amMoXKHO, YacTb MTUL, MPOUCXOASI-
WX U3 POCCUMCKUX IPYMMUPOBOK, HE TOAL-
KO TMPOBOAUT AETHME MEPUOALI AO MOAOBOM
3PEAOCTU, HO M OCTA€TCsl AASI PA3MHOXKEHMsI
B KasaxcraHe, oAHako Takue hakTbl AO CUX
Mop He yCTaHOBAEeHbI. [Toka He sICHO, KakoBa
AOASI MOAOABIX, KOTOPbIE€ BO3BPALLAIOTCST AASI
MPOAOAXKEHUSI POAQ B T€ PErUOHbLI, B KOTO-
PbIX OHM MOSIBUAUCHL HA CBET, B CEBEPHOM Ya-
CTU apeaia BUAQ, HO OHa OMNPEAEAEHHO HU3-
Kast. 3a nepuoa ¢ 2000 no 2019 rr. ot 1313
OKOABLIOBAHHLIX OPAOB MOAYYE€HO TOALKO 35
BO3BpatoB (2,67%), B Tom uncae 3 (0,23%)
B HE3AOBOVI MEPUMOA M3 obAacTU, BAU3KOM K
HataabHOM (KapsikvH m Ap., 2015; Hukoaeh-
KO U AP., HACT. €6.), HO AULIbL AASI OAHOW CaM-
ku (0,08%) otmeueHO pasmHoykeHue B 2011
I. B HECKOALKMX KMAOMETPAX OT MecTa Meye-
Husl B 2008 r. (MTMua pasMHOyKaAach NepBbIi
pa3 B Bo3pacte 3-X AeT B 30HE MOCTOSIHHOTO
MOHUTOPUHTa Ha Xp. Caiirtorem B Pecrybam-
ke Aatain’®).

Ewé B 70-x rr. XX croaetusi o3By4mBasach
VA€51 O TOM, YTO «IPU BbIPYKEHHOW TEHAEH-
UMM CTEMHOTrO OpAa KOHLIEHTPUPOBATLCSI B
MecTax PasmMHOYXE€HUS] X OCHOBHOTO KOpMa
— CYCAMKOB — HE UICKAIOYEHA CMeHA MEeCT rHe3-
AOBAaHMs1 B3POCAbIMM NTULAMM» (MMXEALCOH,
1982). OaHako Aaxke o npouectsum 50 Aet
3Ta MAEsl TaK U HE MOAYUMAA TOATBEPIKAECHMSI
HM METOAAMM KOALLIEBAHMSI, HU TeHeTuye-
CKMMM MeToAamu. Hawm nonyAsiuMoHHo-
reHeTM4YeCKMe WUCCAEAOBAHMSI B AOKAALHDLIX
THE3AO0BLIX TPYNMUPOBKAX CTEMHbLIX OPAOB
MOKAa3aAM CTaBUABLHOCTD Map B TEYEHME PsiAd
AET AO CMEPTM OAHOIO M3 MapTHEPOB U OT-
CYTCTBME PEerncrpaumm Ml C y>Ke U3BeCT-
HBIMM TarAO-XapakTePUCTUKAMM Ha APYrux
THE3AOBbIX Y4aCTKaX B 3TUX XK€ UAU B APYTUX
rpynnupoBskax. [Toka coBeplIeHHO O4YeBMA-
HO, YTO AQHHBLIX HEAOCTATOYHO AASI KaKUX-AU-
60 cepbE3HLIX BLIBOAOB, HECMOTPSI HA TO, YTO
NPOTUMUPOBAHHDI MTULILI HA H6oaee Yem 300
rHEe3A0BbIX yyacTkax. Ho, Tem He meHee, Mbl
MOJKEM YTBEPXKAATDb, YTO AASI CTEMHLIX OPAOB
XapakTepHa Kak COLUMaAsbHasl, Tak U reHeTu-
yeckasi MOHoramusl (T.e. HET AAHHLIX O re-
HETMYECKOM MPOUCXOXKAEHUMN MOTOMCTBA OT
«Yy>KMX» CAaMLIOB), M HE MOATBEPIKAEHDI A&KE
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it remained unclear how widespread this
phenomenon was. Based on the tracking of
Ada and Sin, it can be assumed that about
20% of young Steppe Eagles spend most of
the first summer of their lives south of the
breeding range.

The absence of philopatry in at least the first
year of life is obviously the norm for Steppe
Eagles. Tracking data of the 2CY Eagle in sum-
mer show that the steppe and semi-desert
area of Kazakhstan is the main territory of the
summering of the Steppe Eagles, originating
from completely different breeding groups
in the area from Kalmykia to Tuva, probably
even wider up to Central Mongolia. Perhaps
some of the birds from Russian breeding
groups not only spend summers until matu-
rity but also remain for breeding in Kazakh-
stan, but such facts have not been estab-
lished yet. The share of young birds, which
return for breeding to the natal regions in
the northern part of the species’ range, is
not yet clear, but it is definitely low. From
2000 to 2019, only 35 recoveries (2.67%)
out of 1,313 ringed eagles were received,
including 3 (0.23%) in the breeding period
from the area close to the natal (Karyakin et
al., 2015; Nikolenko et al., current issue). In
2011, only for one female (0.08%) breed-
ing was recorded a few kilometers from her
natal place where she was tagged in 2008
(the female bred for the first time at the age
of 3 years in the area regularly checked by
our research group on the Sailyugem Ridge
in the Altai Republic®®).

Back in the 70s of the XX century, there
was an idea that “with a pronounced ten-
dency of the Steppe Eagle to concentrate in
the breeding areas of their main prey item —
sousliks, it is possible that adult birds could
change their breeding territories” (Michel-
son, 1982). However, even after 50 years,
this idea has not been confirmed either by
ringing methods or by genetic methods.
Our population genetics studies in local
nesting groups of Steppe Eagles showed
that pairs remain stable for several years
until the death of one of the partners and
the absence of registration of birds with al-
ready known haplo-characteristics in other
breeding territories in the same or other
breeding groups. So far, it is clear that the
data is not enough for any serious conclu-
sions, although eagle’s haplotypes have
been checked in more than 300 breeding
territories. Nevertheless, we can state that
the Steppe Eagles are characterized by both
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€AVMHUYHbLIE «Pa3BOAbLI» MAPTHEPOB M CMEHa
VMM THE3AOBLIX YYaCTKOB, KaK 3TO M3pPeAKa
HAOAIOAAETCSl Y OPAOB-MOTMALHUKOB B Hayp-
3yme (bparuH u aAp., 2008). INostomy noka
HEeT OCHOBAHMI AQXKE MPEATNOAAraTb BO3MOMK-
HOCTb CMEHbLI MECT FHE3AOBaHMsl B3POCALIMU
nTMLamm.

B 1O ke Bpemsl, MomnyAsILMOHHO-TEeHeTuYe-
CKME MCCAEAOBAHMSI HA OCHOBAHMM aHaAM3a
A-netan mutoxoHapaabHot AHK u 9 siaep-
HbIX MMKPOCATEAAUTHDLIX AOKYCOB MOATBEPIK-
AQIOT TPEATNIOAOYKEHME O TOM, YTO CTEMHble
OPAbI AOCTAaTOYHO MOBMALHLI B BLIOOPE MecT
THE3A0BAaHMS U UX CBSI3b C MECTOM POXKAEHMSI
MOXKET ObITh HAMMEHDLIEN CPEAV HACTOSILMX
opaoB (Aquila sp.) (Kapsikun v ap., 2016b;
3uHeBMY U1 Ap., 2016; 2018; 3uHeBnd 1 Ap.,
B rneyaru). T.e. Ha hoHEe KOHCEPBATUBHOCTU
B3POCALIX MTULL U UX BEPHOCTU pAaHEe Bbl-
OpPaHHBLIM THE3AOBLIM Y4aCTKaM, MOAOAEXKD
KpaiiHe MOBuAbHA, BAaroaapst Yemy obmeH
reHaMmy MeXKAY TMOTMYASILMSIMU  TTPOUCXOAUT
B MacuTabax BCEro COBPEMEHHOrO CrAOLI-
HOro apeasa Buaa ot Kaambikmm Ao Aaypuu,
YTO BbLIPA’KAETCS B AOMMHMPOBAHMM BO BCEM
apeane CTeNHOro OpPAa OAHOTO Ma’KOPHOro
rarnAoTura rno AMHUM CaMOK.

31U Ke MOMYASILLMOHHO-TEHEeTUYeCKme Uc-
CAE€AOBAHMS MOKA3aAW, YTO BUA MOHOTUIU-
YEH M HeT HMKAKMX OCHOBAHUM AEAUTL €ero
Ha TMOABMADI, YTO OBHapYXMA ewé B. Krapk
(Clark, 2005) Ha oCHOBaHUM aHaAM3a My3€ei-
HbIX KOAAEKUMIA. OH MPEANOAOIKMA KAMHAAL-
HYIO M3MEHYMBOCTL B MOMYASILMSIX CTENHOrO
OPAQ, B pe3yAbTaTe KOTOPOW NTULIbI CTAHOBSIT-
Cs1 KpyrHee u GoAee AAMHHOKPLIALIMM C 3a-
MaAa Ha BOCTOK, YTO AMILDL OTHACTU MOATBEPIK-
A€HO Goaee Mno3aHMMM pabotamm (KapsikmH
1 Ap., 2016b). Hogelilmne nccaeroBaHms no-
3BOASIIOT YTBEP)KAATL PA3AEAEHME CTENHOro
OpPAQ Ha ABE€ SKOAOTMYECKME TPYIIIbl, Xapak-
TEePU3YIOLIMECS] pasmepamu, C KOHLIEHTpaLm-
eli KpynHbIX NTMU B AATae-CasiHCKOM FOpHOM
y3ae (KapsikuH v Ap., 2017a), npyynHLl hop-
MMPOBAHUST KOTOPLIX AOCTAaTOYHO AMCKYCCU-
OHHbI. MIMEHHO 3TO A€AeHMe, BUAMMO, U Ae-
SKUT B OCHOBE PAa3HbIX TOYEK 3PEHMSI: TOALKO
AM 3arnaaHble (orientalis) cTernHble OpAbl, VAU
3araAHble BMecTe C BOCTOYHbLIMU (nipalensis)
BCTPEYAlOTCsl Ha 3MMOBKax B BocrouHoi
Adppuke u rHesasTcss B 3anaaHom u Llel-
TpaabHOM KasaxcraHe. B cBoake no nrvuam
Eepornl, bam>kHero Bocroka m CeepHoi
AdbpykM npourHopupoBaHa pPYCCKOsI3bIY-
Hasl MHpOpMAaLIMsl O 3UMHMX Perucrpaumsix
Pa3HbLIX MOABMAOB CTEMHOrO OpAa B Adppuke
M MOCTyAupyeTcsl, Yyto B BoctouHon Adbpu-
Ke, Ha tore EBponbl (Ipeuusi u Typuus) u B
lOro-3anaaHont Asum (AmeaH, MpaH, Upak,

CrenHoii opéa. doto Y. KapsikmHa.

Steppe Eagle. Photo by I. Karyakin.

social and genetic monogamy (that is, there
is no genetic data on the origin of brood
from other males). Even single cases of “di-
vorce” of partners and change of breeding
territories by them, as is rarely observed in
Imperial Eagles in Naurzum, have not been
confirmed in the Steppe Eagle (Bragin et al.,
2008). Therefore, there is no reason even
to assume the possibility of changing the
breeding grounds by adult birds.

At the same time, the same population
genetics studies based on the analysis of
the D-loop of mitochondrial DNA and 9 nu-
clear microsatellite loci confirm the assump-
tion that the Steppe Eagles are quite mo-
bile in choosing the breeding grounds and
their connection with the place of birth may
be the smallest among true eagles (Aquila
sp.) (Karyakin et al., 2016b; Zinevich et al.,
2016; 2018; Zinevich et al., in print). That
is, against the background of the conserva-
tism of adult birds and their commitment
to previously chosen breeding territories,
young birds are extremely mobile, due to
which gene exchange between popula-
tions occurs on the scale of the entire mod-
ern continuous range of the species from
Kalmykia to Dauria, which is expressed in
the dominance of one major haplotype in
the entire range of the Steppe Eagle in the
line of females.

The same population genetic studies have
shown that the species is monotypic and
there is no reason to divide it into subspe-
cies, which was discovered by V. Clark (Clark,
2005) based on the analysis of museum col-
lections. He suggests that the populations
of the Steppe Eagle are characterized by a
wedge variability, so the individuals become
larger and longer-winged from west to east,
which is only partially confirmed by later
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CamKka crernHoro opAa Ha
rHe3Ae C nTeHuamm.
Poro WM. KapskuHa.

Female of the Steppe
Eagle with nestlings in
the nest.

Photo by I. Karyakin.

ApPaBUIACKUIA M-B) 3MMYyeT TOALKO 3araAHbIN
MOABVA CTEMHOIO OpAa, a B OxkHOM Asum —
BOCTOYHbLIM (Cramp, Simmons, 1979). Xots
noytn 3a 30 Aer Ao s10M nybankaumm I.IT.
AemeHTtbeB (1951) mnmcaa, 4TO BOCTOYHDIN
cTernHom opéa sumyet B BoctouHon Adpuke
Ha 1or BNAOTL A0 Hamubum Bmecre ¢ 3anaa-
HbIM oABMAOM. [Mo3ske arst 3anaaa CpeaHert
A3um yKasbIBaAOCh, YTO, HECMOTPSI Ha THe3-
AOBaHMeE 3AeCh TOALKO 3arlaAHOro CTEMHOro
OpAQ, Ha MUIpaumsix MpPeobAAAAET BOCTOM-
HLIA (3axuaoB, MekaeHbypues, 1969). B.C.
3anretaeB (1968) arst 3anaaHoro Yctiopta u
MaHrbiAaka yKasbiBaA BOCTOYHOTO CTEMHO-
ro OpAa B Ka4yeCTBE PEAKOro He TOALKO Ha
MPOAETE, HO U Ha rHe3aoBaHun. Ho mHeHue
M.H. Kopeaosa (1962) o tom, uto ot Yép-
Horo mopst A0 TsHb-LlaHs u AAtast rHe3amnTcst
TOALKO 3araAHbI CTEMHOW OPEA, BLIAO Ha-
CTOALKO ABTOPUTETHLIM, 4TO cBeaeHus1 B.C.
3anetaeBa ObLIAM MPU3HAHLI  OWMOOYHBLIMM
(MuxeabcoH, 1982). Ho coBpeMeHHble AaH-
HbIE €ro peabuAMTUPYIOT B TOM, 4TO B Apa-
Ao-Kacnumimckom  pervoHe  A€MCTBUTEALHO
THE3ASITCS OTA€AbHbIE Mapbl KPYMHLIX CTern-
HbIX OPAOB, KOTOPbIE€ pPaHbIIe MAEHTU(U-
UMpoBaAMChL Kak A. nipalensis nipalensis.
[Mpocae>kmBaHMe ABYX KPYIMHBLIX CAMOK M3
OpeHOyprckoit 0BAACTM MOKA3aA0, YTO OHU
pasowanch Ha AdppukaHckme u MHao-Tlaku-
cTaHckve 3UMoBkM. COOTBETCTBEHHO, AAaQ,
YAETEBLIAsI B CEBEPO-BOCTOYHYIO AdppuKy,
6yAb OHa BcTpeveHa Tam 50 AeT Hazaa, 6biaa
6bl MAEHTUOMLMPOBAHa Kak A. n. nipalensis,
XOTb U C OTKAOHEHMEM B OKpPacKe B CTOPOHY
OTCYTCTBMSI 3aTLIAOYHOIO MsITHA, a EBa, nona-
AVICb OHa B 6acceiite MHaa, 6uiaa 6bl oTHece-

Ha TaKoke K BOCTOYHOMY MOABMAY, HECMOTPSI
Ha e€ 3arnaaHoe MPOUCXOXKAEHUE. YuuTbiBasi
TO, YTO YacTb CTernHbiX opAos M3 KOro-Boc-
TOYHOro AATasi MUrpUpyeT Ha ApPaBUIACKUN
MOAYOCTPOB, & YaCTb 3araAHbLIX NTML — B 6ac-
celiH MHAQ, OpAbI, HE OTAMYalowmecsl oT Ta-

works (Karyakin et al., 2016b). Recent stud-
ies suggest the division of the Steppe Eagle
into two ecological groups, characterized by
size, with a concentration of large birds in
the Altai-Sayan mountain cluster (Karyakin et
al., 2017a). The reasons for the occurrence of
these two groups are quite controversial. It
is precisely this division that lies at the basis
of the disagreement on the understanding of
whether the Western (orientalis) Steppe Eag-
les or the Western together with the Eastern
(nipalensis) meet in wintering grounds in
East Africa and nest in Western and Central
Kazakhstan. The summary of birds of Europe,
the Middle East, and North Africa ignored
Russian-language information about winter
registrations of different subspecies of the
Steppe Eagle in Africa and postulated that
only the Western subspecies of the Steppe
Eagle winter in East Africa, Southern Europe
(Greece and Turkey) and South-West Asia
(Lebanon, Iran, Iraq, the Arabian Peninsula),
and the Eastern one in South Asia (Cramp,
Simmons, 1979). Although almost 30 years
before this publication, Dementiev (1951)
wrote that the Eastern Steppe Eagle winter
in East Africa south to Namibia along with
the western subspecies. Later, for the west
of Central Asia, it was indicated that de-
spite only the Western Steppe Eagle nests
here, the Eastern one prevails on migra-
tions (Zakhidov, Meklenburtsev, 1969). For
Western Ustyurt and Mangyshlak (Kazakh-
stan), Zaletaev (1968) indicated the Eastern
Steppe Eagle as rare not only on migration
but also on nesting. However, the opinion of
Korelov (1962) that only the Western Steppe
Eagles nest from the Black Sea to the Tien
Shan and Altai was so authoritative that the
data of V.S. Zaletaev were found to be er-
roneous (Michelson, 1982). Nevertheless,
modern data rehabilitate him — some pairs
of large Steppe Eagles, which were previ-
ously identified as A. nipalensis nipalensis,
actually nest in the Aral-Caspian region.
Tracking of two large females from the Oren-
burg region showed that they were distrib-
uted among the African and Indo-Pakistan
wintering grounds. Accordingly, Ada, hav-
ing flown to northeast Africa, had she been
met there 50 years ago, would have been
identified as A. n. nipalensis, although with
a deviation in plumage to the absence of a
golden spot at the back of the head. Eva, if
she had been met in the Indus basin would
also be attributed to the Eastern subspecies,
despite her western origin. Given that a part
of the Steppe Eag-les from the Southeast
Altai migrate to the Arabian Peninsula, and
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KOBBIX PaHee BLIAEASIEMOTrO BOCTOYHOTO MOA-
BMAQ, AVCMIEPCHO TFHE3ASITCSl BE3A€ B apeane
T.H. 3araAHbIX CTEMHLIX OPAOB OT Boaru ao
AATasl, a Ha KpaliHemM BOCTOKE apeaia BUAA
BCTPEYAIOTCs MTULILI B MPUHLUMIE HE OTAUYM-
Mble OT 3araAHLIX CTEMHLIX OPAOB, B CBETe
MOAYYEHHbIX AOKA3aTEALCTB MOHOTUIMUYHO-
CTV BMAA MOXXHO CYUMTaThb AMCKYCCMIO O MOA-
BMAOBOV TMPVHAAAEKHOCTU CTEMHLIX OPAOB
Ha MUIpaumsiX U 3MMOBKaX 3aKPbITOM.
BbDKMBAEMOCTh CTEMHLIX OPAOB B Hallem
nccaeaoBaHmm  (57-60% or umcaa nome-
YEHHLIX MTUL K CEPEeAVHEe BTOPOV 3VMMOBKM)
K&KETCsSl AOBOALHO BLICOKOW OTHOCUTEALHO
TEMIMOB COKPAILEHUST YUCAEHHOCTM PSIAQ THE3-
AOBLIX IPYMMMPOBOK B TPAHCTPAHUYHOW 30He
Poccum m 3anaaHoro Kasaxcrana (-11,9% 3a
6 aet) (KapsikuH u Ap., 2013) u B LleHTpann-
Hom KazaxcraHe (-18,9% 3a 1 roa) (KapsikuH
un Ap., 2019b). INpuuém wm3 LleHTparbHOro
KasaxcraHa, B KOTOPOM OTMEYEHbLI MaKCU-
MaAbHbIE TEMITbI COKPALIEHMsI YMCAA 3aHSITLIX
THE3A CTEMHOTrO OPAQ, MPOUCXOAST 4 MTULLI,
rnomeyeHHvle Tpekepamm B 2018 r., KoTO-
]pble OCTaloTCs1 XKMBLIMU K KOHLY 2019 1. Ecan
CPAaBHMBATb OTXOA CTEMHLIX OPAOB B Hallem
VICCAGAOBAHMM C TAKOBLIM MEYEHLIX TpeKe-
pPamMy OPAOB-MOTMALHMKOB U3 Boaro-Ypanan-
ckoro u Aatae-CasiHCKOro pPermoHoB, noTepu
KOTOpLIX B TedyeHue 1,5 aer cocrasuam 92%
(KapsikuH u Ap., 2016¢; 2018f), TO MmoxkeT
CAOXKUTBLCSI AOSKHOE Bri€YaTA€HME O BOAbLIEM
BAArornoAy4Mm CTEMHOrO OPAA HEXKEAM OPAA-
MOTMALHMKA, XOTSl Ha MecCTax THEe3AOBaHMsI
CUTyauusl BLITASIAMT POBHO HAoBGOpOT — Ha
rnpocTpaHctBe oT KaamMbikum Ao Aatas ymc-
AEHHOCTbL CTEMHOIO OPAA METOAMYHO MaAaeT
(KapsikvH, 2018a), a opAa-MOrMAbHUKA, HAO-
6opor, pacrér (Kapsikvi, 2018b). KoHeuHo,
AMHaMMKa MO pPervoHaMm pasandaercs. Tak,
Haripymep, Mpu COKpalleHUM YUCAEHHOCTU
crenHoro opaa B OpeH6yprckoii obaactu
3a 5 aet Ha 20,6% (KapsikuH u aAp., 2016a),
Antae-CasiHCKME TMOMyAsIUMM  3TOTO  BMAA
AMBO OcTaroTcsl CTabMALHLIMKM, AMBO Hapa-
WMBAIOT YMCAEHHOCTb MOCAE PE3KOro CraAa
B 2001-2002 rr. (CmeAstHCKuiA U Ap., 2018;
KapsikvH v Ap., 2018b; 2019a), uto roBoput
O 3anace CBOOOAHLIX OCOBENA, a 3HAYUT, XO-
polleM YPOBHE BbDKMBAHMSI MOAOA&KM. Ho
MpY STOM B MUTPALIMOHHOM KOPUAOPE Y MOA-
HoXus [Mmanaes B Henane, yepes kotopbii
MPOXOASIT MTULLI U3 CAMbIX KPaHUX BOCTOY-
HbIX THE3AOBbLIX MOMyAsILMIA BMAA (LIeHTpaab-
Hasi 1 BocrouHasi MoHroausi, Aaypwust), Toxke
HAOAIOAAETCSl COKPAILEHNE YMCAEHHOCTM Ha
22% 3a 8 aet (Gurung et al., 2019).
BeposiTHo, HabAlOAaEMOE  COKpaleHue
YMCAEHHOCTM CTEMHOTO OpAa Ha GoAbLIEi

some western birds to the Indus basin, ea-
gles that do not differ from the previously
distinguished Eastern subspecies dispersedly
nest everywhere in the range of the so-called
Western Steppe Eagles from the Volga to Al-
tai. And in the extreme east of the species
range, birds are basically indistinguishable
from Western Steppe Eagle. In the light of
the obtained evidence of the monotypic na-
ture of the species, the discussion about the
Steppe Eagle subspecies identification on
migration and in wintering grounds should
be considered closed.

The survival rate of Steppe Eagles in our
study (57-60% of the number of tagged
birds by the middle of the second winter-
ing) seems rather high relative to the rate of
decrease in the number of breeding groups
in the transboundary zone of Russia and
Western Kazakhstan (-11.9% over 6 years)
(Karyakin et al., 2013) and in Central Ka-
zakhstan (-18.9% over 1 year) (Karyakin et
al., 2019b). Moreover, 4 eagles from Central
Kazakhstan tagged in 2018 are still alive. If
we compare the losses of the Steppe Eagles
in our study with tracked Imperial Eagles
from the Volga-Ural and Altai-Sayan re-
gions, the losses of which over the course of
1.5 years were 92% (Karyakin et al., 2016c;
2018f), then we get a false impression of
the greater well-being of the Steppe Eagle
than the Imperial Eagle, although the situa-
tion at the breeding grounds looks exactly
the opposite: the Steppe Eagle popula-
tion decreases gradually in the area from
Kalmykia to Altai (Karyakin, 2018a), and the
Imperial Eagle population increases on the
contrary in the same area (Karyakin, 2018a).
Of course, regional dynamics vary between
the regions. For example, with a decrease
in the number of the Steppe Eagle in the
Orenburg region over 5 years by 20.6%
(Karyakin et al., 2016a), the Altai-Sayan
populations of this species either remain
stable or increase in numbers after a sharp
decline in 2001-2002 (Smelansky et al.,
2018; Karyakin et al., 2018b; 2019a), which
indicates a stock of idle individuals, and
hence a good survival rate of young birds.
At the same time, there is an obvious de-
crease by 22% over 8 years in the migration
flyway at the foot of the Himalayas in Nepal,
through which birds from the most extreme
eastern breeding populations of the species
(Central and Eastern Mongolia, Dauria) pass
(Gurung et al., 2019).

The observed Steppe Eagle population
decrease over most of the range of the spe-
cies is likely to be determined by bird mor-
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CrenHov opéa, nornbwmii OT MOPasKeHusl
anektporokom Ha Al 10 kB B KazaxcraHe.
doro I. AsaxmHa.

Steppe Eagle electrocuted on the power line 10 kV in
Kazakhstan. Photo by G. Dyakin.

4acTM apeasa BMAQ OTPEAEASIeTCsl HEeHop-
MVPOBAHHOM MO roAaM CMEPTHOCTLIO MTUL,
KOTOpPasl MPOUCXOAUT PE3KMMM BCMAECKaMU
B CBSI3M CO CKAOHHOCTLIO BMAA OOPA30BbIBATL
KPYMHbIE CKOMAEHMSI HA MUTPaLMsIX, 3MMOB-
Kax M AETOBKAX, YEro Mbl He HabAOAdEM Yy
OpPAQ-MOTMALHUKA, KOTOPbLIA He chopmMupyer
MAOTHBIX CKOMAEHMI. hakTopa (3nMm3ooTusl,
BOPOC 51Aa B OKPY’KAIOLLYIO CPEAY, 3aTSDKHDIE
AOXXAM B 30HE PAa3BUTON WMHPPACTPYKTYPLI
nTmueonacHbix A3l 1 np.) NPUBOAUT K Tu-
6eAr BOABLIIOTO KOAMYECTBA CTEMHBIX OPAOB
€AVIHOBPEMEHHO VIMEHHO B KOHLIEHTPUPO-
BaHHDLIX Ipymnnax, Kotopble (hOpMUPYIOTCS B
MeCTOOOUTaHMsIX C BoratblM KOPMOBLIM pe-
cypcoM. U Takme Tpareamm 4epeAyioTcs C Ao~
CTaTOYHO MPOAOAKMUTEALHLIMM  [T€PUOAAMM,
KOTAAQ YPOBEHL CMEPTHOCTM He3HAaYMTeAeH
M PaBHOMEPHO pacripeAreAéH BO BpeMeHM
M NMPOCTPaHCTBEe. XOPOWYM MPUMEPOM MO-
AOGHDIX SIBAEHMI MOXKET SIBASITLCSI SMM300-
TUSI BaKYOASIPHOW MMUEAMHOMNAaTMM B MOMy-
AsILmMsix GEAOroAOBLIX OpAaHoB (Haliaeetus
leucocephalus) Ha osepe Aelpann (CLUIA,
wrat ApkaHsac) B 1994-1995 n 1996-1997
rr. (Thomas et al., 1998) uAn nNuKk cmept-
HOCTM OT TMOPaXKEHMsI SAEKTPOTOKOM CTer-
HBIX OPAOB B KaAMBIKMM B AO)KAAMBYIO BECHY
2010 r. (Meaknaos u Ap., 2011b).

Peakasi, HO MacwTabHasi CMEPTHOCTb, BO3-
MOYKHO, OKa3sblBaeT BoAee cepbé3Hoe Hera-
TUBHOE BAMSIHME Ha MOIMYASILIMM OPAOB, YeM
MAQHOMEPHDLIN EKErOAHbLI OTXOA, «PasmMa-
3aHHbLI» PABHOMEPHO MO BCEMY MPOCTPaH-
CTBY apeaaa Buaa. [1osTomy Mbl 1 HabBAKOAA-
€M TaKylo PasHuL B AVIHAMMKE MOMYASILIUIA
CTEMHOTO OpAa U OpAa-MOTMAbHMKA. OAHaKO
3TO AO CUX MOP OCTAETCs TOALKO MIMOTE301A.
Ha 1o, uto pasosast MacwTabHasi CMEPTHOCTD
CTEeNHLIX OPAOB BO3MOYKHA B KOHLIEHTPUPO-
BaHHLIX FPyrrax Ha 3MMOBKAaxX, yKasblBaeT
daxt orpaeaeHust 39 nmmu B MpaHe B Ha-
yare Hosibpst 2018 r. (Kiamarzy, 2018), a
Taloke cam akt hopmMupoBaHusl KOHLIEH-
TPVPOBAHHLIX CKOMAEHUM CTEMHLIX OPAOB Ha
CBaAKax, B KOTOPLIX B MUK MUTPaLMu MOKET
HacumtbiBatbcsl A0 10% OT npearnoAaraemoit
MUPOBOM YMCAEHHOCTU, YTO OLIAO BLISIBAEHO
B Cayaosckoit Apasum 3umoit 2019 r. 3aech
Ha 2-X OGAM3KO PACMOAOXKEHHDBIX CBAAKAX B
200 km K ceBepo-3anaay oT dp-Pusiaa B Ha-

tality unnormalized over the years, which
occurs by outbreaks due to the tendency of
the species to form large clusters on migra-
tions, in wintering and summering grounds,
which we do not observe in the Imperial
Eagle that does not form dense clusters.
Thus, the occurrence of any negative factor,
such as epizootic, poisoning, prolonged
rains in the area of a high density of danger-
ous power lines, leads to the simultaneous
death of a large number of Steppe Eagles
in concentrated groups that form in habi-
tats with abundant source of nutrition. Such
tragedies alternate with rather long peri-
ods when the mortality rate is insignificant
and evenly distributed in time and space.
A good example is the epizootic of vacu-
olar myelinopathy in populations of Bald
Eagles (Haliaeetus leucocephalus) on Lake
DeGray (USA, Arkansas) in 1994-1995 and
1996-1997 (Thomas et al., 1998) or a peak
of Steppe Eagles mortality due to electrocu-
tion in Kalmykia in the rainy spring of 2010
(Medzhidov et al., 2011b).

Rare, but large-scale mortality may have
a more serious negative impact on the eag-
le populations than the predictable annual
mortality “spread out” evenly throughout
the entire range of the species. Therefore,
we observe such a difference in the dynam-
ics of the Steppe Eagle and the Imperial
Eagle populations. However, this remains
only a hypothesis. The fact that one-time
large-scale mortality of Steppe Eagles is
possible in concentrated groups during win-
tering is indicated by the fact of poisoning
of 39 birds in Iran in early November 2018
(Kiamarzy, 2018), as well as just the fact of
the formation of concentrated clusters of
Steppe Eagles in landfills, in which at the
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yare HosiBpsi 2019 r. 6biro ydteHo 6700
crenHbix opaos (Keijmel, 2019).

To, YTO CBaAKM MpPUBAEKAIOT CTEMHLIX OP-
AOB HA MMIpauMsiX M 3UMMOBKaX, ObLIAO M3-
BectHo (Prohl, Baumgart, 2012; Shafaeipour
et al., 2018; Maklpaau, Menbypr, 2018), u
3TO SIBA€HME PACLEHMBAAOCh AAXKE KaK Mo-
AOXKUTEABLHDLIA  (PAKTOP, MO3BOASIOWMUIA Op-
AaM COKpalaTtbh MPOTSHKEHHOCTL MUrpaumm
M TPOBOAUTL 3MMY C MEHDLUIVMMM SHepre-
TUYECKMMM 3aTpatamMu Ha MNepemelleHusl B
MOUCKAX AOCTYIMHLIX KOPMOB. OAHAKO B MO-
CA€AHee BPeMsl POAb CBAAOK B KauecTBe MeCT
OCTAHOBKM OPAOB MEPECMATPUBAETCSI OT OAA-
TOMNPUSITHOTO chakTopa B CTOPOHY «3KOAOTU-
YECKUX AOBYyLIEK». VIHTEpPECHO TO, YTO Kak
MMHUMMYM TMOAOBMHA HAWMX OPAOB M3berara
CBAAOK KaK Ha OCTAHOBKAaX BO BpeMsl MUrpa-
LMK, TaK M HA 3MMOBKAX, M AASl DOABIIMHCTBA
CBaAKM He SIBASIAMICL OTIPEAEASIIOIMMY MeCTa-
MM OCTAHOBOK Ha 3MMOBKe. MckaloueHnem
MOJKHO CUMTaTh TEPPUTOPUIO APAaBUIACKOTO
MOAYOCTPOBA U I0ro-3araAHylo 4actb VpaHa,
TA€ CBaAKM SIBASIOTCS, MO-BUAVMOMY, OCHOB-
HbIMM MEeCTaMM KOHLIEHTPaLMu OpAOB. Bos-
MOXKHO, MO MPUYMHE M3OEraHusi CBaAOK Op-
AQMU Mbl U HABAIOAQEM BLICOKUM YPOBEHD UX
BbDKMBAEMOCTU.

B Hawem npoekre Mo OTCAEKMBAHUIO
CTEMHLIX OPAOB  MAEHTM(MLIMPOBAHHDLIE
MPUYMNHBI OTXOAA MTULL CBSI3aHbl MCKAIOYM-
TEALHO C uX rmbeabto Ha AJI1 B pesyAbtate
MOPAXKEHUS] SAEKTPOTOKOM. JTa MpodAe-
Ma AASl CTEMHOTO OpAA M3BECTHA Ha BCEM
MPOTSDKEHUM €ro apeaa yXke O4YeHb AaB-
HO (llleBueHko, 1978; llepepsa, baoxuH,
1981; Harness et al., 2008; HukoaeHko,
2011; HwukoaeHnko, KapsikuH, 2012; Ma-
ubiHa M Ap., 2012; KapsikuH un Ap., 2009Db;
2012b) n KazaxcraH 3aHMMAaeT AMAMpytowmme
MO3ULIMU MO YHMUYTOXKEHMIO CTEMHLIX OPAOB
Ha A3l (CrapukoB, 1996/1997; KapsikuH,
Hosukosa, 2006; Aaw u ap., 2010; Capa-
eB, [lecrtoB, 2011; BopoHoBa u ap., 2012;
[lectoB u Ap., 2012; 2015; 2018; AeBuH,
KypkuH, 2013). MacwrtabHasi rmbean crern-
HbIX opAoB Ha A3l B KasaxcraHe npoucxo-
AVT OTYaCTU MOTOMY, YTO Npobaema crabo
pelaeTcsi Ha roCyAQpPCTBEHHOM YPOBHE KakK
M3-3a OTCYTCTBMSI OTAEALHLIX MOA3AKOHHDIX
aktoB (IMyaukoBa, BopoHoBa, 2018), TaK
M OTCYTCTBUSI MHULIMATMBLI CO CTOPOHbI TO-
CYAQPCTBEHHLIX OPraHOB OXPAaHbl MPUPO-
Abl, U LIEAOTO KOMIIAEKCA APYIMX TMPUYMH,
TaKMX KaK OTCYTCTBME B KOMIAHMSIX, DKC-
nayammpyoumx A3l1, opHUTOAOrMYecKkmx
KOMIETEHUUI, BHYTPEHHUX pPEerrameHToB,
MPAKTUKU MEPONPUSTUI MO HEAOMYLEHUIO
rmbean ntvu Ha ASM, NpakTMKM NMpUMeHe-

peak of migration there can be up to 10%
of the estimated world population, which
is revealed in Saudi Arabia in the winter of
2019. Here, at the beginning of November
2019 at 2 closely located landfills 200 km
northwest of Riyadh, 6,700 Steppe Eagles
were recorded (Keijmel, 2019).

The fact that landfills attract Steppe Eagles
on migrations and winterings was known
(Prohl, Baumgart, 2012; Shafaeipour et
al., 2018; McGrady, Meyburg, 2018), and
this phenomenon was even regarded as a
positive factor that allows eagles to reduce
the length of migration and spending win-
ter with fewer energy costs on search for
available food. Recently, however, the role
of landfills as stopover locations for eagles
has been revised from a favorable factor
towards “ecological traps”. Interestingly,
at least half of our eagles avoided landfills
both at stops during migration and during
wintering, and for most of them landfills
were not the defining feature for choosing
wintering area. The territory of the Ara-
bian Peninsula and the southwestern part
of Iran, where landfills are, apparently, the
main places of concentration of eagles, can
be considered an exception. Perhaps be-
cause of the avoidance of landfills shown by
tagged eagles from our project, we observe
a high rate of their survival.

In our project of tracking the Steppe Eag-
les, the identified causes of eagle’s death
are associated exclusively with electrocu-
tion. This problem for the Steppe Eagle has
been known throughout its range for long
(Shevchenko, 1978; Pererva, Blokhin, 1981;
Harness et al., 2008; Nikolenko, 201 1; Niko-
lenko, Karyakin, 2012; Matsyna et al., 2012;
Karyakin et al., 2009b; 2012b). Kazakhstan
occupies a leading position in the number
of Steppe Eagle’s death on power lines
(Starikov, 1996/1997; Karyakin, Novikova,
20006; Lasch et al., 2010; Saraev, Pestov,
2011; Voronova et al., 2012; Pestov et al.,
2012; 2015; 2018; Levin, Kurkin, 2013).
The large-scale death of Steppe Eagles on
power lines in Kazakhstan is partly due to
the fact that the problem is poorly resolved
at the state level, both because of the lack of
special by-laws (Pulikova, Voronova, 2018)
and the lack of initiatives by the state na-
ture protection bodies, as well as due to a
whole range of other reasons inherent to
local power grid companies such as the ab-
sence of ornithological competencies, inter-
nal regulations, the practice of taking active
measures to prevent bird’s death, the prac-
tice of applying modern technical solutions
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HUSl COBPEMEHHLIX TEXHUYECKMX pPeLleHUi
AMs1 obecriedeHnst 6e30MacHOCTU MTULL Mpu
MpPoeKTMPOoBaHMM U aKcnayataumm A3l (OH-
rapbaes, 2018). Ho B OCHOBe MpU4YMH mac-
COBOVI rMbeAn crernHbix opAoB Ha AJI B Ka-
3axcTaHe A€KMUT TOT (PaKT, YTO B STOM CTpaHe
COCPEAOTOYEH OCHOBHOV pPecypcC 3TOro BUAQ
(KapsikvH, 2018a), 1 3aech, B paiioHax C
BLICOKOWM MAOTHOCTLIO MTMueonacHbix A3,
AKKYMYAVPYIOTCSI HEMOAOBO3PEAbIE  MTULIDI,
cobuparowmecs: He TOAbKO co Bcero Kasax-
CTaHa, HO M ¢ Goabwer Yactm Poccum, yto
MOKAa3aHO HallMMM UCCAEAOBaHMsIMU. Apyrye
MPUYMHBI TMOEAM OPAOB OCTAIOTCSI HEM3YYEH-
HBIMM, TaK KaK MX CAOYKHO BBLISIBASITb, XOTSI UX
BKAQA B CYMME HECKOALKO Bbille rMGeAn Ha
A3IT (puc. 68).

OueHb MHTEPECHLIM SIBASIETCSI BOMPOC U3-
MEHEHMsI MUTPALMOHHbLIX MapILPYTOB MTULL U
MPUYMH, A€KALIMX B OCHOBE 3TOTO SIBA€HMSI.
W TO, 4TO Mbl HAOAIOAQEM B AAHHDLII MOMEHT,
MPOCAKMBAST CTEMHLIX OPAOB C TPEKEPaMy,
HaABOAMT Ha OrpeAeAéHHble MbicAU. B Aatae-
CasiHCKOM peroHe HamboAee MOLHbIA MU-
IPALUMOHHLIA MYTb MUCTOPUYECKM TMPOXOAUNA
Mo 3araaHol okpamHe AATasl, Ha 4To obpa-
waA BHMMaHue I.I1. CywkuH (1925; 1938).
V/IMEHHO 3TMM MapLPYTOM AETSIT OCEHbLIO
cTernHble opAbl u3 Xakacum u KpacHosipckoro
Kpast. Ho 31oT mapupyT O6bIA HE €AMHCTBEH-
HbIM — OTMeYaAaCh MUrpauMsi MTUL 4yepes
TyBy u MoHroauto (TyrapuHos, 1936), Ho eé
MacuTabbl ObIAY HESICHLI. BeposiTHo, uTo nTu-
Lbl, B TOM Y/UCAE U CTEMHblE OPAbI U3 TyBbI,
AETEAM Ha Ior, TAe nepecekarm [obuickmii
AATain uAM ormbaam €ro BOCTOUHYIO OKOHEY-
HocTb. [lo KpaviHel mepe, NMpo akT Mu-
rpaumy ntuu M3 BocrouHoin Cubupm yepes
3aantarickyto [obu nmcaa [I1. AemeHTbeB
(1940) n OpAbI BPSIA AU UTHOPUPOBAAU STOT
MUTPAUMOHHLIM MyTb. K coxkareHuio, Ao-
CTYIHBIX AAHHLIX BU3YaAbHbIX YYETOB MTUL
Ha 3TOM MUIPALMOHHOM MYTU HaM He yAa-
AOCb HAWMTU, BO3MOXKHO, MX MOMPOCTY HET.
B 1999-2000 r. HaMu HaBAIOAANACH MUTPA-
LMSl XMIUHMKOB, B TOM YMCAE U CTEMHLIX Op-
AOB, BAOAL BOCTOYHOTO Kpasl Xp. XaH-XyXxXui-
Hypy 1 aAaree BAOAL 3anaaHOM YacTy XaHras,
HO TMPOAOAXKUTL HAOAIOAEHMSI 32 MUIpaLMU-
€/l CTerHbLIX OPAOB Ha 3TOM Y4YacTKe Mbl He
cmorAn. Tlocae MacwtabHOro MpUMeEHEHMs!

CaMKa CTEeMHOro opAa € nTeHLaMy B rHe3Ae Ha AepeBe.
doto M. KapsikuHa.

Female of the Steppe Eagle with nestlings in the nest
on the tree. Photo by I. Karyakin.

to ensure the safety of birds in the design
and operation of power lines (Ongarbaev,
2018). However, the core of the issue for
the mass death of Steppe Eagles on power
lines in Kazakhstan is the fact that the main
population resource of this species is con-
centrated in this country (Karyakin, 2018a),
and immature birds originated not only from
all over Kazakhstan but also from most of
Russia, as shown by our studies, accumulate
here in areas with a high density of bird-dan-
gerous power lines. Other causes of death of
eagles remain unstudied since they are dif-
ficult to identify, although their contribution
to the total death rate is slightly higher than
the death on power lines (fig. 68).

An issue of changing migration routes
by eagles and the reasons underlying it is
very interesting. What we observe now,
tracking Steppe Eagles, leads to cer-
tain ideas. In the Altai-Sayan region, the
strongest migration flyway historically
passed through the western outskirts of
Altai, to which Sushkin (1925; 1938) paid
attention. Steppe Eagles fly this route
from Khakassia and Krasnoyarsk Kray in
autumn. However, this route is not the
only one — bird migration through Tuva
and Mongolia was also recorded (Tuga-
rinov, 1936), but its scale was unclear. It
is very likely that birds, including Steppe
Eagles from Tuva, flew south, where they
crossed the Gobi Altai or skirted its east-
ern extremity. At least, Dementiev (1940)
wrote about the migration pathway from
Eastern Siberia through the Altai Gobi,
and the eagles hardly ignored this flyway.
Unfortunately, we were not able to find
the available data of visual registrations of
birds on this migration route, perhaps they
simply do not exist. In 1999-2000, we ob-
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6pomaanaroHa AAsi 6opLObl € porowMM
MEAKVMMM  MAEKOMUTalowMM B IMOHroAmMmn
B 2001-2002 rIT. M YHUYTOXKEHMsI CTErNHbLIX
opaoB B BacceliHe Tec-Xema M Ha MHOMMX
MPUAEraloMX TEPPUTOPUSIX, BKAloYas Ty-
BUMHCKYIO KOTAOBUHY (KapsikvH, 2006; 2010),
BMA MpaKTM4YeCcKu nepecrar MUrpupoBarb 13
Y6CyHYPCKOM KOTAOBMHDLI B IOrO-BOCTOYHOM
HanpasAreHuu. B nepuoa ¢ 2004 no 2019
IT. MPOU3OLWIAO BOCCTAaHOBAEHME THE3AOBbLIX
IPYMMMPOBOK CTEMHOrO opAa B TyBe, B TOM
uncae u B AeBobepeskne Tec-Xema (KapsikuH
n Ap., 2018b; 2019a), U OXKMAAAOCL, YTO
MUIPALMOHHLIA MOTOK B IO’)KHOM HaripasAe-
HUM BOCCTAHOBUTCSI, OAHAKO 3TOrO He Mpo-
nsowno. lNpsimas murpaumsi CTeMHOro opAa
mumo XaHrasi Ha tor yepes Fobuickuin AATai
TaKk M He BOCCTAHOBMAACDL, MPU TOM YTO 3TO
CaMmbIil KOPOTKUI NyTb Ha VIHAMIACKME 3MMOB-
KM, U 3AeCb €CTb Ha KOrO OPUEHTUPOBATLCS
CTEMHLIM OPAaM, TaK KaK MUIPALMST XMIIHDIX
NTVL BAOAL XaHras yepes Fobuiickui Aatan
MPOAOAXKAETCSl M B Hall€ BPEeMsl, HO, BUAU-
MO, y)ke 6e3 cTernHbiXx OpAOB U3 TyBUHCKOA
1 YOCyHYPCKOM KOTAOBMH. EAMHCTBEHHDIN 13
MeYEHHbIX HaMM CTEMHLIX OPAOB (CaMKa Mo
vmeHnu Tac), HavaBwmii murpaumio us TyBbl B
IOro-BOCTOYHOM HarpaBA€HUM U MPOLLEALNA
yepes BocTok XaH-Xyxuin-Hypy, passepHya-
Cs1 repeA XaHraem U, dpaktMyecku oboimasi
MOHIrOALCKMIA AATaM MO 0Ty, MOAETEA B 3a-
MaAHOM HarpPaBA€HMM, BLIMASI B PYCAO MPO-
AéTa CMOMPCKMX NTUL B AAMA-ATUHCKO 06-
Aacm Kazaxcrana (puc. 71). EaMHCTBEHHas
MpUYMHA B MPEKPALEHNN MUTPALMKN TyBUH-
CKMX M YOCYHYPCKMX CTEMHbIX OPAOB Yepes
XaHrar BMAMTCS MMEHHO B BOCCTAHOBA€HUMU
TYBUHCKMX M YCOYHYPCKMX THE3AOBbLIX IPyTri-
MVPOBOK 3a CYET MOAOALIX MTUL, MPOUCXO-
ASIMX U3 AATas M Xakacum, a MOXKET ObITb,
1 wmupe — 3a cy4€r nmmu u3 Kasaxcrana. Ha
MOCAEAHEE HaMeKaeT [OsSIBAeHUE HOBOIO
cTrepeoTuna rHe3AOBaHWsl CTEMHOTO OpAa B
TyBe Ha AepeBbLSIX B AECOMOAOCAX, KOTOPbIA
ObIA 4y>kA nonyAsumsim  Aatae-CasiHCKOro
PErvoHa, 1 MOSIBUACS] 3A€Ch AULIbL B MOCAEA-
Hue 2 roaa Ha (pOHEe BOCCTAHOBAEHMSI THe3-
AOBLIX TPyMMMPOBOK Buaa. [pu 3TOM AaH-
Hbl/i CTE€PEOTUI THE3AOBAHWUSI TUMWYEH AASl
THE3A0BbLIX TPYMNMUPOBOK CTEMHOrO OpAa Ha
HeKkoTopbiX Tepputopusix KasaxcraHa. Ectb
MPEANOAOYKEHUE, YTO OPAbI U3 BOCCTAaHOBUB-
WMXCSI THE3AOBLIX TPYMMUMPOBOK BLIOMPAIOT
MUrpaLMIoO Ha 3araa — loro-3araa 6aaroaapsi
HE TOALKO BU3YaAbHOW OPMEHTALMM Ha CO-
6partbeB, HO M B CUAY TOTO, YTO MX MUTPaLIM-
OHHbIE CTePEOTUIbl TeHETUYECKU AETEPMU-
HUPOBAaHLI. VIMEHHO MO3TOMY Aake Mpu Ha-
YaALHOM MUTPAaUMM TYBUHCKMX MTULL B FO)KHOM

served the migration of raptors including
Steppe Eagles along the eastern edge of
the Khan-Khukhiy-Nuru Ridge and further
along the western part of Khangai, but we
could not continue monitoring the migra-
tion of Steppe Eagles in this region. After
the widespread of bromadialone use for
the control of small burrowing mammals
in Mongolia in 2001-2002, which eradi-
cated Steppe Eagles from the Tes-Khem
Basin and many adjacent territories, in-
cluding the Tuva Hollow (Karyakin, 2006;
2010), the species almost ceased to mi-
grate from the Ubsunur Basin in a south-
east direction. Between 2004 and 2019,
we observed a restoration of the breeding
groups of the Steppe Eagle in the Tuva
Republic, Russia, including the left bank of
the Tes-Khem river (Karyakin et al., 2018b;
2019a). It was expected that the migra-
tion flow to the south would recover, but
this did not happen — the direct migration
of the Steppe Eagle past Khangai to the
south through the Gobi Altai has not yet
recovered, although this is the shortest
way to the Indian wintering grounds and
Steppe Eagles can obviously see the pas-
sage since the migration of other birds of
prey along the Khangai through the Gobi
Altai continues, but already without the
Steppe Eagles from Tuva Hollow and Ub-
sunur Basin. The only Steppe Eagle that
we tagged (a female named Tes), which
started migration from Tuva in the south-
east direction and passed through the
east Khan-Khukhiy-Nuru but turned near
Khangai, skirted the Mongolian Altai from
the south, and headed westward to join
the migration flyway of Siberian birds in
the Almaty region of Kazakhstan (fig. 71).
The only reason for ceasing the migra-
tion of Tuva and Ubsunur Steppe Eagles
through Khangai Mountains is seen in the
resettlement of Tuva and Usbunur with
young birds originated from Altai and
Khakassia, or maybe even wider — up to
Kazakhstan, which is hinted by the emer-
gence of a new tree-nesting stereotype in
Tuva, which is extraneous for the Altai-
Sayan region, and appeared here only in
the last 2 years against the restoration of
breeding groups. Wherein, this nesting
stereotype is typical for the Steppe Eagle
in some breeding groups of Kazakhstan.
There is an assumption that eagles from
the restored breeding groups choose mi-
gration to the west-southwest direction
not only due to visual orientation towards
conspecifics but also because their migra-
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85°

400 Kilometers

Puc. 71. OceHHsis1 Mu-
rpaLms CTerHLIX OPAOB C
TpeKkepamm B AAtae-
CasHCKOM pervioHe.
TTyHKTUPHLIMY AMHUAMMU
MOKa3aHbl MUTPALIMOH-
HbI€ IyTH, M0 KOTOPLIM
rnepecraau nepeme-
ATLCS CTEMHDIE OPAbI

M3 BOCCTAHOBMBIIMXCST
FHE3AO0BLIX rPYMIMPOBOK
TyBbI.

Fig. 71. Autumn migra-
tion of Steppe Eagles
with trackers in the
Altai-Sayan region.
Dotted lines show the
former migration routes
which are no longer
used by the Steppe Eag-
les from the recovered
breeding population in
the Tuva Republic.

(MAM A2Ke B 1OrO-BOCTOYHOM) HarpaBA€HUM,
OHM YXOASIT Yepe3 MOHIOALCKUI AATal 1 Aa-
Aee BAOAL TsiHb-LaHs u Kuprusckoro xpebra
yepes Kaparay. XoTst 5T1 OpAbI MOTAM 6bl BAM-
BaTbCSl B MUTPALIMOHHDIA MOTOK BAOAL XaHrast
M YXOAUTL Ha tor yepe3 Fobu, oTkyAa AETETD
Ha MHAMIACKME 3MMOBKM, nepecekas KyHb-
AyHb 1 Kapakopym, Kak 31o caeaana Eea, nam
ke nepecekarh Tuber n Mmmaram, BAMBAsICL
B MOTOK MTML, MPOXOASIIMX MUMO AHamyp-
Hbl (cM. Subedi et al., 2017). K coxkareHuio,
MoKa He CyLEeCTBYET AOCTOBEPHLIX METOAOB,
MO KOTOPbIM MOXXHO MOATBEPAUTL reHeTu4e-
CKYIO A€TEPMUHALIMIO MUTPAHTOB K TOMY VAU
VIHOMY TUIY MMUIPALMOHHOIO MOBEAEHMs], a
Tem GoAee CBsi3aTh C BLIGOPOM MapLIPYTOB.
W noka Takme MeToAbl He MOsIBSTCS, MPUAETCS
CTPOUTDL TUMOTE3bI, CBS3bIBASI UPPALIMOHAAL-
HOCTb MWIPAUMOHHLIX MapLpPyTOB MTUL C
MX HEAABHO TMPOU3OLIEALIMM PaCcCEeAEHMEM
M3 APYrMx pernoHos. baaro Takue npume-
Pbl MMEIOTCSl MO APYTMM BuAaM. Tak, WMpo-
KOHOCKM (Anas clypeata) 1 OBLIKHOBEHHbLIE
CKBOPLUDI (Sturnus vulgaris) OCeHbLIO AETST U3
TyBbl BHadane Ha cesep, nepecekast CasHbl,
M AL 3aTeM, OOOTHYB MEHEE MPUMOAHSITLIN
KysHeuknin Aaatay, MOBOpa4YMBarOT Ha tOro-
3araa, 4YTo OOLSCHSIETCS MX CPABHUTEALHO
HeAaBHMM MpoHuKHoeeHvem B Tysy u Cese-
po-3anaaHyio MoHroamio (CasueHko, 2014).

3aKkaloueHme

AHaAM3 OCEHHMX TMepeMEILEHN CTEMHDLIX
OPAOB, TOMEYEHHLIX TpeKepamu, Cylle-
CTBEHHO YAYHIUMA TMOHMMAaHMe oblei Kap-
TMHDLI OCEHHEM MUrpaumMy 3TOrO BUAQ, TMOAY-
YEHHOM Ha OCHOBAHUM BU3YAALHLIX HABAIO-
AeHuit (TaBpuaos, Tucuos, 1985; Leshem,
1985; Shirihai, Christie, 1992; TlaBpuAoB,
1996/1997; den Besten, 2004; De Candido

tion stereotypes are genetically deter-
mined. That is why eagles from Tuva even
with the onset of migration in the south
(or even southeast) direction, later turned
west and headed through the Mongo-
lian Altai and further along the Tien Shan
and the Kyrgyz Range through Karatau.
Although these eagles could fit into the
migration flyway along the Khangai and
go south through the Gobi, cross Kun-Lun
and Karakoram, as Eva from Orenburg
did, or cross Tibet and the Himalayas, fit-
ting into a flow of birds passing by An-
apurna to reach Indian wintering grounds
(see Subedi et al., 2017). Unfortunately,
so far there are no reliable methods, by
which it is possible to confirm the genetic
determination of a particular type of mi-
gration behavior, or even to relate genet-
ics to the choice of migration routes. Until
such methods appear, we can only specu-
late about the links between the irrational-
ity of migration routes of birds with their
recent resettlement from other regions.
Fortunately, such examples are available
for other species. Thus, Shovelers (Anas
clypeata) and Common Starlings (Sturnus
vulgaris) fly in autumn from Tuva first to
the north, crossing the Sayans, and only
then turn to the south-west, skirting less
elevated Kuznetsk Alatau, which is ex-
plained by their relatively recent expan-
sion into Tuva and Northwest Mongolia
(Savchenko, 2014).

Conclusion

Analysis of autumn movements of the
Steppe Eagles tagged with trackers signifi-
cantly improved the understanding of the
overall picture of the autumn migration of
this species, based on visual observations
(Gavrilov, Gistsov, 1985; Leshem, 1985;
Shirihai, Christie, 1992; Gavrilov, 1996/1997;
den Besten, 2004; De Candido et al., 2001;
2013; Gavrilov, 2006; Zduniak et al., 2010;
Subedi, 2015; Weiss, 2018; Weiss et al.,
2019) and ringing data (Michelson, 1982;
Gavrilov, Gavrilov, 2014; Bekmansurov et
al., 2012; 2016; 2017; Karyakin et al., 2015;
2018c; Al-Sheikhly et al., 2017).

Across the entire set of the latest data,
including the results of tracking Imperial
Eagles (Poessel et al., 2018; Korepov, Ko-
valev, 2018; Karyakin et al., 2018d; Kore-
pov et al., 2019) that often use the same
flyways together with Steppe Eagles, we
have built a scheme (fig. 72) that reflects
the modern picture of the main flyways of
the Steppe Eagles. Considering that about
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20°

etal., 2001; 2013; TaBpuros, 2006; Zduniak
et al., 2010; Subedi, 2015; Belic, 2018;
Betic u Ap., 2019) U AaHHBIX KOAbLIEBAHMSI
(MuxeabcoH, 1982; TlaBpuaoB, [aBpuAOB,
2014; DbekmaHcypoB u Ap., 2012; 2016;
2017; Kapsikun u ap., 2015; 2018c; Aab-
Llerixam u Ap., 2017).

[lo Bcemy CBOAY HOBEMIIMX AAHHDIX, BKAIO-
yasl pe3yAbTarThl MPOCASKMBAHUST OPAOB-MO-
mAbHUKOB (Poessel et al., 2018; Kopenos,
KoBanes, 2018; KapsikuH un ap., 2018d; Ko-
pernoB u Ap., 2019), ¢ KOTOPLIMU CTEMHLIE
OPABI YaCTO AETSIT BMeCTe, HaMM MOCTpOeHa
cxema (puc. 72), kotopasli oTpaXkaeT coBpe-
MEHHYIO KapTMHY OCHOBHLIX PyCeA MpoAéta
CTEMNHBLIX OPAOB. YUUTbIBAS TO, YTO OKOAO 82%
BCEM MUPOBOWM TMOIMYASILMM CTEMHOrO OpAd
B HacTosillee BPeMsl THE3AUTCS B 3arasHOM
Kasaxcrane (Kapsikuh, 2018a), HanboAbLyO
BaKHOCTb AASI BUAQ UTPAIOT €0 MUIPALIMOH-
Hble MOTOKM yepe3 Apanro-Kacnmiickuii pern-
OH Ha ApaBUiCKME 3MMOBKM, KOTOPLIE K TOMY
YK€ OTTSrMBAIOT Ha Cebsl U HEKOTOPOE KOANYE-
CTBO MTHL U3 BOCTOYHLIX MOMYASILMIA. VIMEHHO
Ha 3TMX nyTsiX murpaumm B KasaxcraHe peru-
crpypyeTcst MaciuTabHasl rMbéeAb OPAOB OT TMo-
pavkeHusl anekTpoTokoMm Ha A3l (cm. Kapsi-
KVH U Ap., 2005; KapsiknH, Hoeukosa, 2006;
AesuH, KypkuH, 2013; INectoe u ap., 2012;
2015; 2018) 1 BOBMO>KHO OHA MPOUCXOAMUT BO
BCEM PyCA€ MPOAETA, OAHAKO IOYKHEE LIGAEBbLIE
PaboTbl MO MOHUTOPUHIY MTULEONACHBIX ADIT
He BeAyTCsl, M MaciuTab 3Toi NpoBAeMbI OCTa-
&Tcsl HemsBecTeH. B VpaHe k rmbean Ha ASI
(Shafaeipour et al., 2018) A0BGaBASIOTCSI CAY-
Yyau otpaeaeHus opaos (Kiamarzy, 2018), a B
Npake — ewé 1 HeAeraabHbI OTAOB C LIEALIO
MPOAKM B OCHOBHOM AAST HY>KA TAKCMAEPMUU
(Aap-Lerixan v Ap., 2017). Toatomy ycuamsi
MO BLISIBAEHMIO HETaTMBHLIX AAsI BUAQ (haKTo-
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82% of the total world Steppe Eagle popu-
lation currently nests in Western Kazakh-
stan (Karyakin, 2018a), the migration flows
through the Aral-Caspian region to the
Arabian wintering grounds play the most
important role for the species, which also
draw some number of birds from eastern
populations. On these migration routes in
Kazakhstan, a large-scale death of eagles
on power lines from electrocution is re-
corded (see Karyakin et al., 2005; Karyak-
in, Novikova, 2006; Levin, Kurkin, 2013;
Pestov et al., 2012; 2015; 2018). This may
occur along the entire flight corridor — the
target work on monitoring of bird-dangerous
power lines is not carried out southward, the
extent of this problem remains unknown. In
Iran, deaths on power lines (Shafaeipour et
al., 2018) are supplemented by cases of eag-
le poisoning (Kiamarzy, 2018), and in Iraq
also the illegal capture for sale mainly for
taxidermy (Al-Sheikhli et al., 2017). There-
fore, efforts to identify factors negative for
the species and neutralize them should be
concentrated in the flight corridor of eagles
from Western Kazakhstan, as well as in Ara-
bian wintering grounds. Unfortunately, we
practically do not have data on the tracking
of birds from Western Kazakhstan, and this
gap must be closed.

Based on the tracking of tagged birds, reg-
ular wintering grounds of the species in East
Turkmenistan, which until recently remained
unknown, have been identified. According to
telemetry data, a correction has been made
to the species range map (fig. 73). Appar-
ently, the east of Turkmenistan is an impor-
tant region for the wintering of steppe eagles
from the Altai-Sayan region, that is why close
attention should be paid to it to protect the
species. First of all, work should be started
on the retrofitting of power lines dangerous
to birds. Their network looks threatening
especially in the wintering range of some
eagles with trackers in the vicinity of the city
of Kerki (one of these lines has already killed
male named Shoygu).

Given the scale of movements of the
Steppe Eagles, it is impossible to solve the
problem of protecting this species within the
borders of one state. The International Ac-

Puc. 72. OcHOBHbIE pycAa MPOAETa CTEMHLIX OPAOB 110
AQHHBIM TEAEMETPUM U BU3YAALHLIX HAOAIOAEHMIA.

Fig. 72. Main flyways of the Steppe Eagles according
to telemetry and visual observations.
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POB 1 MX HEWTPAAMU3ALIMSI AOAXKHDI ObITb CKOH-
LIEHTPUPOBAaHLI B PYCAE MPOAETA OPAOB U3 3a-
naaHoro KasaxcraHa, a Takke Ha ApaBuiCcKmx
3MMOBKax. K cookaneHMIo, MMEHHO AASl MTULL
13 3anaaHoro KasaxcraHa y Hac npakruye-
CKM OTCYTCTBYIOT AAHHLIE UX MPOCAEKMBAHMS
C MOMOLILIO TPEKEPOB, U 3TOT NPobeA obsi3a-
TEALHO AOAYKEH OLITh 3AMOAHEH.

Ha ocHoBaHMM npocaekvMBaHusl NTUL, Mo-
MEYEHHDLIX TpeKepamu, BbLISIBAEHLI MecTa
PEryAsipHOM 3MMOBKM Buaa B BocrtoyHom
TypKkmeHuctaHe, KOTOpLIE AO MOCAEAHEro
BPEMEHM OCTaBaAMCL HeuspecTHuiMu. [lo
AAQHHLIM TEAEMETPUM BHECEHA KoppeKuus B
KapTy apeaia Buaa (puc. 73). Cyast no Bce-
My, BOCTOK TypKMEHMM SIBASIETCSl Ba’KHLIM
PErMOHOM AASl 3MMOBKM CTEMHLIX OPAOB M3
Antae-CasiHCKOro pervoHa, Mo3ToMy Ha
HEro AOAKHO ObiTh 0BPALEHO MPUCTAALHOE
BHMMAaHME C LeAbIO OXpaHbl BMaa. B nepeyio
ouYepeAb 3AeCh CAEAyeT Hadarb paboTbi Mo
PEKOHCTPYKUMM ntuueonacHolx A3, cetb
KOTOPLIX, OCOOEHHO B 30HE 3MMOBKM HEKO-
TOPLIX OPAOB C TPEKEPaMU B PafiOHE ropoaa
Kepku, BbIrAsIAUT yrposkaroluen (oaHa u3 Ta-
KUX AVIHWI y>Ke npuBeAa K rubean LWoviry).

YuutbiBasi Macwrabbl MepeMeleHmii Crer-
HBIX OPAOB, HEBO3MOYKHO PELIMTL MPOOAEMY
OXPaHbl 3TOrO BUAA B FPAHMLIAX OAHOTO rocCy-
Aapcrea. HacywHo Heob6xoanm MeykayHapoA-
HLIV MAAH AEMCTBUI MO 3TOMY BUAY, KOTOPLIN
6bl CKOHLEHTPUPOBAA YCUAMSI Pa3HBIX FOCY-
AAPCTB Ha MPEeAOTBPAlLEeHMM OCHOBHLIX YIPO3
CTEMHOMY OPAY. 3aA€A AASI PEaAM3aLIMM TaKo-
ro MAaHa yske 6biA caeAaH Ha Il MexkayHapoa-
HoM KoHpbepeHumn «Opabl [NareapkTvkm: ns-
yUeHME U OXpaHar, rae Bbiaa chopmMMpoBaHa
pabouasi rpyrna M3 CreuMasucroB Mo 3ToMy
Buay (Utoru..., 2019) 1 NOAroTOBA€HO MUCL-
mo-npearoykeHune B Raptors MOU CMS o He-
OOXOAMMOCTM CO3AaHUsI TAOBAALHOTO MAAHA
AEVCTBUM AASI CTETMHOTO OpA’’.

3 nepBooyepeaHbIX Mep OXPaHbl CTEMHO-
ro OpAa BUAUTCSI:

1. 3anpeT Ha CTPOUTEALCTBO B apeaAe BMAA
ntmueonacHuix A3l (6-35 KB ¢ >keaezobe-
TOHHBIMM VAU CTaAbHBLIMM OIMOPaMM, OCHA-
WEHHLIMM METAAMYECKMMU TpaBepcamm Co
WITLIPEBLIMU U30ASITOPAMM U HEVN3OAMPOBAH-
HbIM MPOBOAOM).

2. B mectax hOpMMPOBaHUsI HErHE3AOBbIX
CKOMAEHWI U FTHE3AOBLIX IPYMMMPOBOK — OC-
HaweHue Bcex nruueonacHoix A1 coset-
CKOTO M MOCT-COBETCKOro rnepuoaa achcpek-
TUBHBLIMM MNTULIE3AWMNTHLIMA YCTPONCTBAMU B
BMAE MAACTMKOBbLIX KO)KYXOB Ha M3OASITOPbI,
a B MAeane — peKOHCTpyKumst Takux Al u
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tion Plan for this species is urgently needed.
It would concentrate the efforts of various
states on preventing the main threats to
the Steppe Eagle. The groundwork for the
implementation of such a plan has already
been made at the Il International Conference
“Eagles of Palearctic: Study and Conserva-
tion”, where a workgroup of specialists for
this species was formed (Outcomes.., 2019)
and a letter of proposal for the Raptors MoU
was prepared on the need to create a Global
Action Plan for the Steppe Eagle®”.

The priority measures for the protection of
the Steppe Eagle are the following:

1. Prohibition on the construction of pow-
er lines dangerous to birds (6-35 kV with
reinforced concrete or steel poles equipped
with metal cross-supports with pin insula-
tors and uninsulated wire) in the range of
the species.

2. In areas of a dense concentration of
non-breeding individuals and in breeding
groups — to retrofit all power lines danger-
ous to birds of the Soviet and post-Soviet
period with effective bird-protection devic-
es in the form of plastic covers for insulators
or better to reconstruct such power lines
with insulated wire without using arresters
on supports or even their reposition by un-
derground cable lines.

3. To ban the construction of wind-pow-
er stations in the areas preserving breeding
groups of the Steppe Eagle, on migration
flyways and in wintering grounds of this
species.

4. A total ban using non-steroidal anti-
inflammatory drugs in veterinary medicine
and poisons of cumulative and other effects
for rodent pest control outside settlements,
including summer cattle camps, farms, bor-
der outposts and other isolated locations
within the range of the Steppe Eagle.

5. Escalation of measures to stop poach-
ing in “bottlenecks” of the flyways by cre-
ating mobile ranger teams by official state
environmental authorities with the involve-
ment of the general public.

Acknowledgments

The implementation of this project was
made possible thanks to the cooperation of
the Russian Raptor Research and Conserva-
tion Network with Sibecocenter LLC (Novo-
sibirsk, Russia) and the Association for the
Conservation of Biodiversity of Kazakhstan,
which organized expeditions in Russia and
Kazakhstan. The project was supported fi-



Raptor Research

Raptors Conservation 2019, 39 215

nepesBoA mx Ha CUI-3 6e3 UCroAb3OBaHMsI
Ha oropax PaspsiAHUKOB, AMOO MEPEBOA UX
B MOA3E€MHbIE KABEALHLIE AMHUM.

3. OTkas OT CTPOMUTEALCTBA BETPO-IAEK-
Tpo-ctaHunin (B3C) B mectax coxpaHeHusl
THE3AO0BLIX IPYMMUPOBOK CTEMHOTO OpPAQ, B
MUIPAaLVOHHDLIX KOPMAOPAX 3TOTO BMAA M Ha
MecTax 3MOBOK.

4. ToAHbLIA 3anpeT NPUMEHEHUs! HeCTepPO-
VIAHBIX @HTMBOCMAAUTEABLHLIX Mpenaparos B
BETEPUHAPUU U SIAOB KYMYASITUBHOTO Y UHOTO
AEVICTBMSI AASI LIEAEN AepaTu3aLmm 3a Nnpease-
AaMM HaCeAEHHbIX MYyHKTOB, BKAIOYAsI A€THUE
CTOSIHKM, (PepPMbl, MOTPaHUYHLIE 3aCTaBbl U
VIHbl€ U30AUPOBAHHbLIE MOCEAEHMS YEAOBEKA,
HE SIBASIOIIMECS] HACEAEHHLIMU MyHKTamu, B
MecTax OOUTaHUSI CTEMHOTO OPAA.

5. Ycuaenme mep o npecedyenmio 6pako-
HLEPCTBA B «BYTLIAOYHDIX TOPADLILIKAX» MyTEM
CO3AAHMsI TMOCTOSIHHLIX BLIE3AHLIX Opuraa
OhULIMAALHBIMY TOCYAQPCTBEHHLIMU MPUPO-
AOOXPAHHLIMM OpraHami C MPUBAEUYEHUEM
CUA OOLLECTBEHHOCTU.

bAaaroaapHocTH

Peaanzaumsi AQHHOTO MpoeKTa Crard BO3-
MOXKHOM Oaaroaapst  coTpyaHmuectsy  Poc-
CUIACKOM CETU MU3YYEHMsl M OXPaHbl MePHATLIX
xuiHnkoB (RRRCN) ¢ OO0 «CubskoueHTp»
(HoBocnbupcek, Poccust) n Accoumaumein co-
XpaHeHus  BropasHoobpasmst  KasaxcraHa
(ACDBK), B3siBLIMMM Ha ce6s1 OPraHM3aLIMIO SKC-
neaumii B Poccum 1 Kasaxcraxe. [Noaaeprkaan
npoekT prHaHCcoBO: AATae-CasiHCKOe oTAaeAe-
Hre WWF-Poccum, cpoHa «Mup Bokpyr Tebsi»
Kopriopaumm «CUbMpCKoe 3a0poBLe», Pycckoe
reorpadpmyeckoe obwecrBo (MpoekT «OpAb
Poccm»), Rufford Foundation, Global Green-

30° 150°

4

~ [1000 o 1000 2000 Kilometers
ﬁ

90°30°

60° 20° 120° 180°

nancially by the Altai-Sayan Branch of WWEF-
Russia, the Foundation “The World Around
You” of the Corporation “Siberian Health”,
the Russian Geographical Society (the pro-
ject “Eagles of Russia”), the Rufford Foun-
dation, the Global Greengrants Fund, The
Altai Project/Earth Island Institute, and TNK
“Kazchrome”, Aquila (provided 2 trackers
for free), MME/BirdLife Hungary, Megafon,
as well as private sponsors M.M. Plakhota
and E.A. Pavlova within the project “Pass-
port for Eagle.” A huge number of people
responded to the call to financially support
the tracking of eagles during the event “Top
up the eagle’s mobile!”, which was organ-
ized with the help of the Wild Animal Reha-
bilitation Center (Novosibirsk, Russia). The
Reserves “Ubsunur Depression”, “Khakass-
kiy” and the National Park “Saylugemsky”
helped make field arrangements. In this re-
gard, the authors thank all the organizations
supporting the project, as well as private
sponsors, many of which were unknown.
Special thanks to Jennifer Kastner, Vera
Voronova and Sergey Sklyarenko for their
help in search of sources of financing, Vic-
toria Shurkina, Vladislav Kanzai, Aleksandr
Kuksin, Denis Malikov and Erkin Tadyrov
for comprehensive assistance in fieldwork
in the Altai-Sayan region, Anna Barashko-
va, Roman Bachtin, Aleksey Vagin, Sergey
Vazhov, Alexey Gribkov, Baurzhan Iskakov,
Premsagar Mestri, Anna Panzhina, Oleg
Shiryaev and Aleksandr Milezhik for partici-
pation in the expeditions and Nirav Bhatt
for monitoring Kenzhyk and Ming wintering
in India and beautiful photographs of these
birds.

The work on eagle sex determination by
molecular biological methods was support-
ed by the program No. 41 of the Presidium
of the Russian Academy of Sciences “Bio-
diversity of Natural Systems and Biological
Resources of Russia” and the program of ba-
sic scientific research (project 0310-2019-
0003).

Puc. 73. Apeaa CTenHOro opAa. YcAoBHbIE 060-
3Ha4eHus: 1 — rpaHunLbI CTPAH, 2 — MOMYASILMOHHbIE
rpynnpoBKM, 3 — rTHE3A0BOV apean, 4 — peryAsipHbie
3UMOBKM, 5 — HEPETYASIPHDbIE 3MMOBKM, 6 — 30HA KOYé-
BOK, 7 — MOPS1 U1 OKEAHLbI.

Fig. 73. The areal of the steppe eagle. Legend:

1 — Borders of Countries, 2 — Populations, 3 — Breed-
ing range, 4 — Regular wintering areas, 5 — Irregular
wintering areas, 6 — Summering area, 7 — Seas and
Oceans.
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