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BBeaeHue

Opabl-mormabHUKM (Aquila heliaca), Ha-
ceAsliollMe CEBEpPHYIO0 Mepudepuio rHes-
AOBOTO apeasa, OTHOCSITCSl K AAALHUM MU-
rpaHTam. Ao MOCAEAHEro BPEeMEeHM TOYHbIe
MECTa 3MMOBOK OPAOB M3 [MTOBOAXKDBSI BLIAK
HEU3BECTHLI, OPUEHTUPOBOYHO B KayecTBe
PErMOHOB 3MMOBKM YKAa3bIBaACs DAVDKHMIA
Boctok n cesepo-BoctoyHasi Acbpuka (Ko-
penos, bopoauH, 2013). Ucnoab3zoBaHue
COBpPEMEHHLIX METOAOB TEAEMETPUM MO3BO-
ASI€T BLISICHSITb A€TaAM MepemelleHusl MTmu
C BbLICOKOW TOYHOCTLIO, HEAOCTVM>KMMOW
AASl TPAAMLIMOHHLIX METOAOB HabAlOAEHM
B npupoae. B 2017 r., ¢ ueAbio usyyeHus
MnyTe MuUrpaumii, MecT 3MMOBOK U A€THMUX
KOYEBOK MOAOAbLIX OPAOB-MOTMABHUKOB U3
[ToBOAXKDLSI, Ha TeppuUTopUMN YAbSIHOBCKOM
obaactn GPS/GSM Tpekepamu nomedyeHo 5
NTeHUOB. AaHHbIE MOAYYEHHbLIE C TPEKEePOB
MO3BOAMAM COOpaTh MOAPOBHLIE CBEAEHMSsI
O CE€30HHbIX NE€PEMELLEHUSIX OPAOB-MOTMUAL-
HVKOB B MEPBbLIA OA JKU3HMU.

Martepmuansl M1 METOABI

AAs1 M€Y€EHMSI OPAOB-MOTMABLHMKOB MCTOADL-
30Baanch GPS/GSM Tpekepbl C COAHEYHLIMU
MaHeAsIMM MPOU3BOACTBA KommnaHum Aquila
(Moabwa). Bec npubopos — 35 r. Tpekepol
KPEeMNnuAUChL Ha CMIMHY MO MPUHLMITY «ProK3a-
Ka» C MOMOLLbIO Te(PAOHOBLIX AeHT. OcHalue-
HMe TpeKepamy MOAOALIX OPAOB (KPYMHbLIX
MTEHLOB U CAETKOB) NMPOBOAMAOCL B KOHLIE
VIIOAS1 — HaYaAe aBrycra, MepeA UX BLIAETOM
13 rHé3A. MOAOAbLIE OPALI MOMEYEHbI B TPEX
rHE3A0BLIX TPYMNMNUPOBKax: camel Tumo-
wa u camka Mckopka — B 6acceiiHe Manaoii
Ceusiry, camka ABpaisbka M camel Dduamnn
(NTEHLDLI M3 OAHOTO BLIBOAKA) — B A€BODepe-
>kbe Boary, camen llnxaH — B me>xkaypeybe
CoizpaHku u Tepewku. [ToA MOAOALIX OPAOB
OMPEAEASIACS IO pa3mepam nTmu. Tumolla u
llInxaH nomeyeHbl B rHE3AAX, PACTIOAOXKEH-

Introduction

Imperial Eagles (Aquila heliaca), inhab-
iting the northern periphery of the nest-
ing area, are long-distance migrants. Until
presently there was no precise information
about the wintering sites of eagles from the
Volga Region. Near East and Northeast Af-
rica were considered as the most likely re-
gions (Korepov, Borodin, 2013). Modern
technologies, such as satellite telemetry,
make it possible to collect detailed informa-
tion about a bird’s movements in the wild.
Thus, in order to collect information about
migration routes, wintering and summering
sites of Imperial Eagles from the Volga Re-
gion, five nestlings were tagged with GPS/
GSM trackers at the end of 2017, in the Uly-
anovsk region. With the data received, the
seasonal movements of first-year migrants
could be studied.

Materials and methods

Imperial Eagles were tagged with so-
lar-powered GPS/GSM trackers manufac-
tured by Aquila Systems company, Poland.
The trackers were fitted like backpacks us-
ing teflon ribbon to attach them to the bird.
The weight of trackers is 35 g. The trackers
were equipped on juvenile eagles at the
end of July — early August. This is a period
of time just before nestlings begin to fly out
from their nests. Tagged birds originated
from three different nesting groups: Timo-
sha (male) and Iskorka (female) originated
from Central (basin of river Malaya Sviyaga);
two nestlings from one brood, Avralka (fe-
male) and Filipp (male) originated from Za-
volzhkaya (left bank of river Volga); Shihan
(male) from Zasyzranskaya (interfluve of riv-
ers Syzranka and Tereshka). The gender was
determined visually, by body size of the
birds. Two tagged birds are from nests typi-
cal for the Volga population — forest-steppe
nesting stereotype: the nest is on top of a
Pine tree growing in the forest edge (Timo-
sha and Shihan); the other three were from
atypical nests — steppe nesting stereotype:
the nest is in the upper part of the canopy
of a broadleaved or pine tree, growing in a
shelterbelt in an agricultural landscape (Is-
korka, Avralka, Filipp).

MoruabHuk LLnxaH. YAbSIHOBCKast 06AacTb,
30.07.2017 r. ®oto M. Kopenosa.

The Imperial Eagle named Shihan. The Ulyanovsk
region, 30.07.2017. Photo by M. Korepov.
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HLIX B TMPEABEPWMHHLIX pPasBUAKax COCEH
Ha oryumkax 60pPOB (TUMUYHLIA CTEPEOTUI
rHE3A0BaHMs1 MOBOAYKCKOM MonyaAsiumm), Vc-
KOpKa, ABpasbka n dPuaumnn — B rHésaax,
PACNOAOXXEHHDLIX B KPOHE AUCTBEHHLIX U
XBOWMHDLIX A€PEBLEB B MOAE3AIMUTHLIX AECO-
MOAOCaX CPEAM arpPOAAHALIA(TOB (HETUMMY-
HBIFi CTEPEOTUI THE3AOBAHMST MOBOAXKCKOW
MOMYASILIMN).

[eorpacpmyeckme KOOpAMHATLI OPAOB, OC-
HaWEHHDLIX TPEKEPamu, OTPEAEASIAUCH eXKe-
YaCHO B CBETAOE BPEMSI CYTOK U, MPU HAXOXK-
A€HVM MTULILI B 30HE AEVCTBMSI COTOBOW CBSI3U,
€)KEAHEBHO (A0 3 pas B CyTKM) NMepeAaBaAnCh
Ha cepsep. B nepuoa ¢ koHua noas 2017 r.
AO KOHLa Aekabpst 2018 1. oT 5 MOMEYEHHbIX
OPAOB B OOLEN CAOXKHOCTM MOAyUeHO 28773
AoKaumm, B TOM yncae ot Tumoum — 7087, ot
Nckopkm — 6119, ot Aeparbku — 5971, or
duanmnna — 5473, ot lluxaHa — 4123. AHa-
AU3 AOKALIMI, TPEKOB U MOAUTOHOB, a TalOKe
MeTpUYeCcKMe PacyéTbl, MPOBEAEHbI Ha MOP-
TaA€ TEAEMETPUYECKMX AAHHLIX MPOU3BOAM-
Teast GPS/GSM 1pekepos Aquila system u B
nporpamme Google Earth Pro.

AAsl BCEX MSITM MOAOALIX OPAOB YAAAOCD
MOAHOCTBLIO MPOCAEAUTDL MPEAOTAETHDLIE Mepe-
meweHust (2017), nepByio OCEHHIOIO MUrpa-
umio (2017), nepsyio 3umosky (2017-2018)
1 MEePBYIO BECEHHIO Murpaumio (2018). Aast
YeTbIPEX OPAOB TaK)Ke MOAHOCTLIO MPOCAE-
>KeHa rnepaasi AetoBKa (2018) v BTopasi oceH-
Hsst murpaumst (2018). Ot LluxaHa curHaa
nepecran npuxoamts 19.06.2018, nostomy
AAsl HETO OBAACTb AETHUX KOYEBOK IMPOCAE-
JKEHA TOALKO 4YacTMyHO. Hauarom murpaumm
CUMTAACST A€HDL HANPABAEHHOTO ABVKEHMSI
MTUL 13 parioHa THE3AOBAaHMsI/3MIMOBKU/AE-
TOBKU, OKOHYaHUEM MUTPaLMN — A€Hb AOCTU-
JKEHMST OAMKAMLIEro Kpast 0BAACTM 3MOBKM/
AeTOBKM. MICKAIOUEHME COCTaBMAA BECEHHSIs
murpaumst lllnxaHa, okoH4YaHMem KOTOPOW

MornabHuk Tumowa. YAbSIHOBCKAst 0BAACTb,
27.07.2017 r. boto M. Kopenosa.

The Imperial Eagle named Timosha. The Ulyanovsk
region, 27.07.2017. Photo by M. Korepov.

Geographical locations of the five tagged
eagles were determined every hour during
daylight and were transmitted to the server
up to three times per day. Total amount of
locations, received from all tagged birds in
the period from July to December is 28773
(Timosha — 7087, Iskorka — 6119, Avralka
— 5971, Filipp — 5473, Shihan — 4123 lo-
cations). Analyses of locations, migration
routes and polygons were done in comput-
er program Google Earth Pro.

For all five juvenile eagles, information
about pre-migration movements (2017),
first autumn migration (2017), first wintering
(2017-2018) and first spring migration were
collected. Data about summering sites and
second autumn migration was collected for
all birds, except Shihan, which transmitter
stopped to send signals on 19.06.2017. The
day of starting the directed movement of
each bird from region of nesting/wintering/
summering were assigned as the beginning
of migration. The day of reaching the edge
of wintering/summering area was assigned
as the end of migration. As an exception,
the end of spring migration of Shihan was
assigned as date when the bird approached
the nesting site of its parents (table 1).

Results

First autumn migration

Autumn migration of young eagles start-
ed at the end of September — beginning
of October. Young eagles from the for-
est-steppe type of nesting sites — Timosha
and Shihan — started autumn migration
earlier (in the middle of the third decade of
September). Eagles from the steppe-type
nests started migration later: at the end of
the third decade of September (Iskorka) and
the beginning of the first decade of October
(Filipp and Avralka). Siblings started their
autumn migration in the same day, but their
migration routes were different.

The duration of autumn migration ranged
from one to one-and-a-half months and
ended in late October — mid November.
The length of migration routes varied from
4000 to 7000 km. The distance from nest
to first wintering site ranged from 3 to 5
thousand km.
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Taba. 1. Xapaktepuctmka Ce30HHBIX MUTPALIVIA, 3MMOBOK M AE€THMX KOYEBOK MOAOABIX OPAOB-MOIMMALHMKOB (Aquila heliaca) n3 moBoakckosi no-

MyASILIAN.

Table 1. Details of seasonal migrations, wintering and summering sites of young Imperial Eagles (Aquila heliaca) from the Volga population.

Cob6uitne / Event Aspanbka / Avralka Duannn / Filipp Tumowa / Timosha
MAowwaab MPeACTAETHBIX 23 18 16
nepemelueHuit, KM* / Areas of pre-

migration movements, km?

Cpoky nepeoit OCeHHe MurpaLmm 02.10-12.11.2017 02-24.10.2017 24.09-06.11.2017
Dates of first autumn migration

[MpoAOAKUTEALHOCTDL NEPBOM 42 23 44
oceHHe murpaumm, cytiku / Duration

of first autumn migration, days

pOTSHKEHHOCTL NMEPBOV OCEHHE 5580 4092 5708
murpaumm, km / Length of first

autumn migration, km

PaccrosiHMe OT rHe3aa A0 nepBoi 3099 3036 4346

3umoBKM, KM / Distance from nest to
first wintering site, km

PervioHb! nepBoii 3MMOBKM
Regions of first wintering sites

lMAowaAb NepPBO¥ 3MMOBKYM, KM?
Area of first wintering site, km?

CpoKu nepBoil BeceHHel Myrpaumm
Dates of first spring migration

[POAOAKUTEALHOCTL NEPBOM
BeCeHHeN murpaumm, cytku / Dura-
tion of first spring migration, days

pOTSHKEHHOCTL NMEPBOIA BECEHHE
murpaumm, km / Length of first spring
migration, km

PervioHbl AeTHMX KOYEBOK NEPBOro
roaa
Regions of first summering sites

MAowwaab AETHMX KOYEBOK MEPBOro
roaa, Km?
Area of first summering site, km?

CpoKi BTOPO¥i OCEHHE Murpaumm
Dates of second autumn migration

[MPOAOCAKUTEALHOCTL BTOPOA
OCeHHei murpaumm, cytku / Duration
of second autumn migration, days

[POTSHKEHHOCTL BTOPOI OCEHHEN
murpaumm, km / Length of second
autumn migration, km

CrpaHa BTOpOI 3MMOBKM
Country of second wintering site

CayaoBckast Apasust (Dab-Kacum,
p-Pusia)
Saudi Arabia (Al-Qassim, Riyadh)

40730
09-28.04.2018

20

3678

Poceus (CaparoBckast, YAbLSIHOBCKaS,
Camapckasi, OpeHbyprekas

06A., Pecrtybavikv TatapcraH,
bawkoproctaH), KasaxcraH (3araaHo-
KasaxcraHckasi, ATbipayckast,
AxmiobuHcKast 06A.) / Russia (Saratov,
Ulyanovsk, Samara, Orenburg
regions, Tatarstan, Bashkortostan
Republics), Kazakhstan (West Ka-
zakhstan, Atyrau, Aktobe regions)

456919

28.09-23.10.2018

26

4221

CayaoBckast Apasust (dab-Kacum)*
Saudi Arabia (Al-Qassim)*

CayaoBckast Apasust (Xaviab,
IAb-Kacum, Sp-Pusia)

Saudi Arabia (Ha'il, Al-
Qassim, Riyadh

162120
12-26.04.2018

15

3100

Pocaust (Caparosckas,
YAbsiHOBCKas1, Camapciast,
OpeH6yprckast 06A.,
Pecry6anka Tarapcran),
KazaxcraH (3anaaHo-
KazaxcraHckast o6A.)
Russia (Saratov, Ulyanovsk,

Samara, Orenburg regions, Ta-

tarstan Republic), Kazakhstan
(West Kazakhstan)

202283

20.09-06.10.2018

21

3702

CayaoBckast Apasmst (Xamab,
IAb-Kacum)* / Saudi Arabia
(Hail, Al-Qassim)*

MemeH (Xoaeiiaa, Tams, Paiima, CaHa, Aamap,
W66, DAb-Aaam, Aaxaxk, Iab-beiiaa, ABbsH,
Mapub, Llla6sa) / Yemen (Al Hudaydah, Taiz,
Raymah, Sana’a, Dhamar, Ibb, Ad Dali, Lahij,
Al-Bayda, Abyan, Ma’rib, Shabwah)

48563

04.04-8.05.2018

35

5246

Poccust (Boarorpaackas, Caparosckast,
[MeH3eHckast, Hukeropoackasi, YAbSIHOBCKas!,
Camapciast 06A., Pecriybami Mopaosckasl,
Yysauuckas, TatapcraH)

Russia (Volgograd, Saratov, Penza, Nizhny
Novgorod, Ulyanovsk, Samara regions, Mor-
dovia, Chuvasia, Tatarstan Republics)

159493

26.09-13.11.2018

47

2887

Upax (Aubap)* / Iraq (Anbar)*

Mpunmeuanne / Note:

* — AaHHbIE MPEACTABAEHDI 3a HETIOAHDIN Mepuoa HabaoaeHui. / Data collected for incomplete period of observations.

MPUHSITA AATa MAKCMMAALHOTO TMPUOAMIKE-
HUSI MOAOAOTO OpPA@ K FHE3A0BOMY Y4acTKy
CBOMX poauTeArelt (52 KM), MOCKOALKY BMO-
CAEACTBMM CUTHaA OT MTULILI MPOMAA U BbISIC-
HUTb TOYHYIO OBAACTL €€ AETHMX KOYEBOK HE

YAAAOChH (TabA. 1).

The migration to the Middle East took place
on a broad front either straight through the Cau-
casus (Timosha, Iskorka, Filipp) or skirting the
Caspian Sea from the East across the Ustyurt
plateau (Shihan, Avralka). We found no signif-

icant differences in migrating routes between
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OpAbI-MOTMALHMKM € TpeKkepamu / Imperial Eagles with trackers

Uckopka / Iskorka

IlInxau / Shihan

212

29.09-08.11.2017

41

5088

3360

Cayaosckast Apasuist (MeanHa, Mekka, Sp-Puisia)
Saudi Arabia (Madinah, Makkah, Riyadn)

113838
29.03-23.04.2018

26

3833

Poccust (Boarorpaackast, CaparoBckas,
[NeH3eHckas, Hukeropoackasi, YAbSHOBCKas!,
Camapckasi, OpeHbyprckast 06A., PecriyGankm
Mopaosckas, Yysauickas, TarapcraH), Kazaxcran
(3anaaHo-KazaxcraHckas, ATbipayckast,
AKTIOBMHCKas1 06A.)

Russia (Volgograd, Saratov, Penza, Nizhny
Novgorod, Ulyanovsk, Samara, Orenburg re-
gions, Mordovia, Chuvasia, Tatarstan Republics),
Kazakhstan (West Kazakhstan, Atyrau, Aktobe
regions)

485927

11.10-28.11.2018

49

2099

Asepbaiinkaq* / Azerbaijan *

39

24.09-27.10.2017

34

6861

4970

Scpmornms (Opomusi, Amxapa)
Ethiopia (Ooromia, Amhara)

15021
03.05-03.06.2018

32

7152

Poccust (Caparosckast, Camapckast,
OpeHbyprckast 06A., Pecriybanka
bawkoprocraH), Kasaxcra
(AxTIOBMHCKAs1 OOA.)*

Russia (Saratov, Samara, Orenburg
regions, Bashkortostan Republic), Ka-
zakhstan (Aktobe region)*

241623*

PesyabTaTnl

IlepBas oceHHA MUIpaunsa

OceHHsIs1. MUrpaumsi MoMeYeHHbIX MOAO-
AbIX OPAOB HA4yaAach B KOHLE CEHTsIOpsi—
Hayare OKTsIOpsi. [MepBbLIMM MPUCTYIUAM K
nepeAéry nTuubl C TUMUYHLIM CTEPEOTUIOM
rHe3poBaHusl — Tumoua m llnxaH (cepeanHa
TpeTbel AEKAALI CEHTSIOPs)). OPABI C HETH-

birds of different breeding stereotype. Siblings
took different ways as well — the male passed
through the Caucasus and the female skirted
east the Caspian Sea, but in the end they came
to the same region to spend winter. Thus we
assume that there is no connection between
choice of migration routes and nesting stereo-
type or birds’ kinship, even as lengths of mi-
gration routes and, accordingly, the distances
between wintering sites and nests are greater
for eagles from the forest-steppe nesting ste-
reotype. Siblings came to spend winter to the
same region at the same time, despite their
different routes. It seems that for juvenile ea-
gles, places of wintering are more determined
than migration routes (this was confirmed by
further observation) (fig. 1).

First wintering areas

Most of the tagged juvenile eagles spend
their first winter on the Arabian Peninsula:
Avralka and Filipp in the middle of the pen-
insula at the border between plateaus and
deserts; Iskorka stayed on the coast of the
Red Sea; Timosha wintered in the southern
highlands (Yemen Highlands). The exception
was Shihan — it flew to Eastern Africa where it
spent the winter in the Ethiopian Highlands.

It seems that there is a connection between
length of the migration route and area of
movements in wintering site: birds that flew
further south made less movement on the
wintering sites, while eagles that stopped
earlier spent more time moving across desert-
ed landscapes. There is one exception to this
pattern — an eagle that lingered on migration
and arrived at the wintering site in the cen-
tral part of Arabian Peninsula later than oth-
ers (Avralka). The area of Shihan’s wintering
site was much smaller than that of Filipp, who
stopped for wintering in the desert region of
the central part of Arabian Peninsula (fig. 2).

First spring migration

Spring migration of four young Imperial
Eagles that wintered in the Middle East start-
ed at the end of March — first half of April. At
that time adult birds were already on their
breeding territories (first registration of pair
of Imperial Eagles was 02.04.2018). Parents
of Avralka and Philipp were marked on their
nesting site 08.04.2018 (birds were building
anew nest). At the same time Avralka started
its spring migration (09.04.2018). Philipp left
his wintering area even later — 12.04.2018.
Shihan was the latest to begin its spring mi-
gration (in the beginning of May).

All juvenile eagles had their individual route
of autumn migration, which, in general, was
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Puc. 1. MapupyTbl nepBoii OCEHHEN MUrPAaLIMU MOAOABLIX OPAOB-MOTMALHUKOB
(Aquila heliaca) 13 moBoAsxckoit nonyAsiumy. YcAoBHble 0603HaveHus: 1 — ABpaab-
Ka, 2 — Nckopka, 3 — Tumouwa, 4 — duaunn, 5 — LlnxaH.

Fig. 1. Routes of first autumn migration of five juvenile Imperial Eagles (Aquila
heliaca) from the Volga population. Legend: 1 — Avralka, 2 — Iskorka, 3 — Timosha,
4 — Filipp, 5 — Shihan.

MUYHLIM CTEPEOTUNMOM THE3AOBAaHUs Hava-
AV MUrpupoBarb rnosxe (Mckopka — KoHeu
TPETLEN AEKAABI CEHTsIOPsi, Puannm n As-
PaAbKa — HAYaAO MEPBOM AEKAALI OKTSOPST).
[1TeHubl M3 OAHOrO BLIBOAKA HaYaAu MUrpa-
LMIO B OAVMH A€Hb, HO MX MapupyTbl Ccpasy
Pa3OWAMCD.

[TPOAOAXKMTEALHOCTL OCEHHEN MUrpaumm
MOAOALIX OPAOB COCTaBMAQ OT OAHOIO AO
MOAYTOPA MECSILEB U 3aKOHYMAACL B KOHLE
OKTsIOpsi—cepearHe HOsIOPsi. TTPOTSLKEH-
HOCTL MMUIPALMOHHOrO MyTW COCTaBMAA OT
4 A0 7 TbIC. KM, YAAAEHHOCTL PaiOHOB 3U-
MOBKM OT PaiOHOB FHE3AOBaHMsI — OT 3 AO
5 TpIC. KM.

Mwrpaumsi opaoB Ha DbawokHmin Boctok
WAQ WHMPOKMM (PPOHTOM B MEPUAMOHAAL-
HOM HarnpaBAeHuu. Tpu nmmunl (Tumola,
Mckopka v PuAumI) nMpoAeTeAn C 3anaaHom
cropoHbl Kacrminckoro mopst yepe3 Kas-
Ka3ckue ropol, aBe (lluxaH u ABpanbka) —
C BOCTOYHOM CTOpOHbI Kacnuiickoro mopsi
yepe3 naato YcriopT. Takum obpasom,
MOYKHO YTBEPXKAATh, YTO BLIGOP MapupyTta
MUTPALMU  MOAOALIX OPAOB-MOIMALHUKOB
13 MOBOAXKCKOM MOMYASILIMM HE UMEET CBSl-
31 ¢ BMOTONMMYECKOV MPUYPOUYEHHOCTLIO U
[POACTBEHHLIMU CBA3SIMU TNTULL. anl 3TOM,
MPOTSHKEHHOCTL MUTPALMOHHOIO TMyTH WU,
COOTBETCTBEHHO, YAAAEHHOCTL PaiioHOB
3MMIMOBKM OT MECT THE3AOBaHMsl OKa3aaach
CYIIECTBEHHO OOALLE Y OPAOB C TUMUYHBIM
CT€PEOTUINOM FHe3A0BaHusl. B TO ke Bpemsi
Y OPAOB M3 OAHOIO BbLIBOAKA (ABpaAbka u

repeated during spring migration. The dis-
tances between the spring and autumn tracks
of the flight paths for most eagles ranged from
several tens to several hundred kilometers.
The number of crossings of the tracks was in-
significant: it varies between 4 (Avralka and
Timosha) and 11. An exception was Shihan,
that wintered in the Ethiopian Highlands and
came to Africa via Bab-el-Mandeb strait be-
tween the Red and Arabian seas, but returned
to the Eurasian continent via the Suez Canal.
Clearly, this eagle avoided the water area of
the Red Sea during its flight, resulting in sig-
nificantly different migration routes in autumn
and spring. The distance between the parallel
sections of the autumn and spring tracks on
most of the route was more than 500 km (up
to 1,500 km at the intersection of the Suez
Canal).

The shorter spring migration routes, com-
pared to autumn routes, is due to fact that the
southern boundary of summer migrations of
young eagles was located much more to the
south and, accordingly, the eagles reached
them earlier than they reached the nesting
areas of their parents (fig. 3-7).

First summering areas

Young birds from the Volga population
spent first summer mainly in the Volga-Ural
Region, both in Russia and Kazakhstan. The
area of summer movements of tagged birds
varies from 150 thousand to 500 thousand
kml. The total area covered by summering
movements for all five Imperial Eagles was
851013 km? and included territories of the
Volga, South Ural and part of the territo-
ries of Caspian supposed populations (Be-
lik, Galushin, 1999). All five tagged birds
visited breeding territories of their parents
during their movements in summer. The
minimum recorded distances to the nests of
parents were 1.6 km for Avralka (05.12.2018),
5.6 km for Timosha (08.10.2018), 5.9 km for
Iskorka (25.08.2018), 11.2 km for Philipp
(08.09.2018). Shihan flew 52 km from the
parents’ nesting site (04.06.2018), but at
the end of the second decade of June the
signal from the bird ceased, and the sub-
sequent route of its summer movements
could not be determined (fig. 8).

Second autumn migration

The second autumn migration of juve-
nile eagles started at the end of September
— beginning of October and was more pro-
longed in time. Generally the routes of sec-
ond autumn migration were the same as the
first-autumn routes, but they were straight-
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MoruabHnk Tumora.
Pecriy6auka UHrywetusl,
01.05.2018 .

doro M. Kopenosa.

The Imperial Eagle
named Timosha. The
Republic of Ingushetia,
01.05.2018.

Photo by M. Korepov.

20° 30°

dUAMMM), HECMOTPsl Ha pasHble MyTM Mu-
rpaumm, parioHbl 3MMOBOK COBMaAu. MoxK-

HO MPEANOAOXMUTDL, YTO Y MOAOALIX OPAOB B
GOAbLILIEN CTEMNEHU AETEPMUHUPOBAHDLI Pai-
OHbI 3MMOBOK, HEXEAM MapLpPyTLl MUTpa-
UMM (3TO TMOATBEPAMAU U AAAbLHEWIIME Ha-
OAIOAEHMST 32 MeYeHbLIMM NTuLamm) (puc. 1).

IlepBas 3MmMoOBKa

DOALIIMHCTBO MOAOALIX OPAOB pacripeAe-
AMAUCDH Ha 3MMOBKY Ha Tepputopumn Apaeuii-
CKOTO MOAyOCTpOBa: ABpaAbka M dPuaunmn B
LleHTPe MOAYOCTPOBA, Ha IpPaHuLE MAOCKO-
ropuili U MyCTbiHb, Mckopka y nobepebsi
KpacHoro mopsi, Tumowa B I0XHbLIX BbICO-
KOropbsix MoAyoctposa (MemeHckue ropbi).
Toabko LlnxaH aoaetea A0 BocToka Appuky,
rA€ OCTAHOBMACSI HA 3MMOBKY B S(hMOINCKOM
Haropbe.

3aKOHOMEPHOCTbL COOTHOLIEHUsI  MPOTsI-
>KEHHOCTM OCEHHero nepeAéra M MAoLAAN
3MIMOBKM Y OPAOB OKa3saAach TaKOBOWM, YTO
Yy MTUL, YAETEBIIMX AAAbILE Ha 0T, MOCAEAY-
olasl NAOWAaAbL MEepemMelleHn Ha 3MMOBKe
oKkasaaach MeHblue. BuibusaeTcs us ston 3a-

Aquila heliaca

3g° | Aspaaska / Avralka (1)
- Hewopka / Iskorka (2)
- Tumoma / Timosha (3)
B oununn/ Filipp (4)

[T ] tiuxan / Shihan (5)
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er and therefore much shorter. Iskorka and
Timosha ended their second autumn migra-
tion half-way and stopped for wintering 2
thousand km to the north (fig. 3-7).

Discussion

The study confirmed that the main regions
of wintering for Imperial Eagles from the
Volga population are located in the Middle
East and East Africa.

The flight of Imperial Eagles goes in a
wide migration corridor in a southerly ori-
entation. During their first autumn migra-
tion each bird formed its individual route
of migration, which it follows during subse-
quent seasonal migrations.

It seems that wintering sites of Imperial
Eagles are genetically determined, but, with
accumulation of experience, it may change.
European populations, where adult Imperial
Eagles are sedentary while juvenile eagles
are migrants (Danko, Haraszthy, 1997),
serve as the justification for this statement.

Summering regions of juvenile Imperial
Eagles from the Volga Region are located
mainly in the Volga-Ural Region, on an area
larger than 800 thousand km?. Further ob-
servations will clarify the boundaries and
the degree of isolation of populations in-
habiting the south-east of European Russia
and North-West Kazakhstan.

It is still unclear whether ecological segre-
gation occurs between birds of forest-steppe
and steppe nesting stereotypes in the Volga
region population of Imperial Eagles. Prelimi-
nary observation have shown that eagles from
typical nests have wintering sites much further
away than eagles from non-typical nests in
agricultural landscapes. However, the sample
size is too small for convincing conclusions.
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Puc. 2. PaiioHbI 3MMOBOK MOAOABIX OPAOB-MOTMALHUKOB
M3 MOBOAXKCKOW MOMyASILMN. YCAOBHbIE OBO3HAYEHMSI:

1 — ABpaabka, 2 — Mickopka, 3 — Tumouwa, 4 — duaunn,
5 — llinxaH.

Fig. 2. Wintering sites of Imperial Eagles from the
Volga population. Legend: 1 — Avralka, 2 — Iskorka,
3 — Timosha, 4 — Filipp, 5 — Shihan.



920 IepHarbie XUIWHUKM 1 nx oxpaHa 2019, 38

Marepuanrbl KOH(hepeHLnit

30°

50° 70" 50°

[ z\ia;-)a-ﬁb!ca / Av;alké .

I'pannusb crpan
Borders of Countries

30°

/\/ 1-s1 ocennsin murpauus (1)
50°

1-n Becennsin murpauus (2)

/\/ 2-n ocennnsn marpaunus (3) )

- v -1 a0

30°

400 0 400

800 Kilometers

30°

Puc. 3. Mapupytbl
OCEHHMX U BECEHHUX
mMurpaumii ABpaAbKu.
YcaoBHbIe 0603HAYEHMSI:
1 — oceHHs1s1 murpaums
2017, 2 — BeceHHs1s1
murpaums 2018,

3 — OCeHHs1 Murpaums
2018.

Fig. 3. Routes of autumn
and spring migration of
Avralka. Legend:

1 — autumn migration in
2017, 2 — spring migra-
tion in 2018,

3 — autumn migration

in 2018.
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KOHOMEPHOCTU TOALKO ABpPaAbKa, KoTopas
AOAbILE OCTaALHBLIX 3aA€PIKarach Ha OCEHHEM
NMPOAETE M MO3XKE BCEX MPUOLIAA K MeCTam
3MMOBKM B LIEHTPAALHYIO YacTh ApPaBUICKO-
ro NoAyoctposa. [aowaas 3MMOBOYHOM 06-
Aactn llnxaHa, 3MmoBasiero B IoMOrnckom
Haropbe, oKasaAach Ha MOPSIAOK MeHbLIe,
yem y Puannna, 3MmMoBaBLIETO B MYCTLIHHLIX
pPafioHax LEHTPAALHOM YacTy ApasuIACKOro
MOAYOCTpPOBa (puc. 2).

IlepBas BeCeHHsAs1 MUIpauns

BeCceHHIOI0 MUrpauuio MOAOALIE OPAbI-
MOTMALHMKM, 3MMOBaBlIMe Ha DamkHem
Bocroke, HayaaM B KOHUe MapTa-Tnep-
BOVM MMOAOBMHE anpeasi. Bapocavie opabl K
3TOMY BpPEMEHM Y>K€ ObIAM Ha THE3AOBbIX
yyacTkax (rneppasi perucrpaumsi TeppuTo-
PUAALHBIX OPAOB-MOTMALHMKOB B TEKYILEM
ce30He B YADLSIHOBCKOM 0OAACTV OTMeueHa

50" 70° 50°
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02.04.2018). B yactHOCTU, poAUTEAN AB-
pPaArbkm M Duannna oTMeyeHbl Ha CBOEM
rHe3aoBom ydactke 08.04.2018 (nTuubl
CTPOWAM HOBOE FHE3A0), B TO BPEMS] KaK AB-
paabka 09.04.2018 TOALKO Hayara BeCeH-
HIOIO MUrpaumio, MPUAMMI MOKUHYA PaiioH
3MMOBKM elé no3sye — 12.04.2018. No3sxe
BCEX (B Ha4YaAe masl) MPUCTYNUA K BECEHHEN
murpaumm LnxaH, 3vmoBaBwMii B BOCTOY-
Hom Adppuke.

Y BCEX MOAOABIX OPAOB ObIA CBOV VMHAM-
BUAYAALHDLIM MaplpyT OCEHHEN MUrpauluu,
KOTOPLIA B oBwWMx yeptax (HO HE B TOY-
HOCTU) TMOBTOPUACSI B MEPUOA BECEHHEro
nepeAéra. PaccTtosiHMe Me)KAy BECEHHUM
M OCEHHUM TpPEKaMM Ha OOAblIEN YacTn
NPOAETHOIO MyTM Yy GOALWMHCTBA OPAOB
COCTaBASIAO OT HECKOABKMX AECSITKOB AO
HECKOABLKMX COTE€H KMAOMETPOB, MPU 3TOM
KOAMYECTBO [E€PECEYEHUN TPEKOB OCEH-
HEN M BECEHHEWN MUrpaumin Ha NMPOAETHOM
NyTM ObLIAO HE3HAYMTEALHBLIM — OT 4 (AB-
paabka u Tumowa) ao 11 (Mckopka). Uc-
KAlOoYeHue cocTaBua LlnxaH, KoTopbi ne-
peAaeTeA Ha ACQPUKAHCKMI KOHTMHEHT B ca-
MOM y3KOoM MecTe bab-3An-MaHaebckoro
npoAvBa Mexkay KpacHbiMm u ApaBuiickum
MOpsiMM, a oBpaTHO Ha EBpasuiickuii KoH-
TMHEHT — B paiioHe CysuKoro kKaHaaa. [1o
TPEeKy BECEHHeN Murpaumm BuaHo, yto Lu-
XaH LIeA€HANpPAaBAEHHO M30eraa akBatopum
KpacHoro mopst Ha nyT1 npoAéta. MimeHHO
3TO MOCAY>KMAO MPUYMHOW CYLECTBEHHOTO
OTAMYMSI MapPIIPYTOB OCEHHEWN U BECEHHEN
MMUrpaumMii AQHHOM OCOBM — paccTosiHue
MEXXAY TMapPaAAEALHLIMU YyyacTKaMU OCEH-
HEro 1 BECEHHEro TPEKOB Ha BOoAblIEN Ya-
CTM Mapuipyta cocTtaBuao Hoaee 500 km
(a0 1500 km B paitoHe nepeceyenus Cy-
3LKOro KaHaaa).

boaee kopoTkasi NPOTSHKEHHOCTL MapLU-
PYTOB BECEHHUX MUTPaUUi, MO CPABHEHMUIO
C OCE€HHMMM, CBsI3aHa C T€M, YTO IOXKHasl
rpaHuLa A€THMX KOYEBOK MOAOALIX OPAOB
pacroAarasach 3Ha4YUMTEALHO IO)KHEE U, CO-
OTBETCTBEHHO, AOCTMraAachb VMU paHee,
YEM THE3AOBbLIE YYaCTKM MX POAUTEAEN,
OT KOTOPLIX BEACSI OTCYET MPOTSHKEHHOCTU

Puc. 4. MapupyTbl OCEHHUX 1 BECEHHUX MUTpaLnii
dyannmna. YcAoBHble 0603HaYeHUs1: 1 — OCEHHSISI MU-
rpaums 2017, 2 — BeceHHsa murpaums 2018,

3 — oceHHs1s murpaums 2018.

Fig. 4. Routes of autumn and spring migration of
Filipp. Legend: 1 — autumn migration in 2017,

2 — spring migration in 2018, 3 — autumn migration
in 2018.
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Puc. 5. Mapupyt NepBON OCEHHEN MUIPALIMM MOAOAbLIX MTULL
OCEHHUX U BECEHHUX (pMC 3_7)
murpaumii Tumoum. ’ '
YcAOBHBbIE 0603HAYEHUS:
1 — oceHHs1s murpaums IepBas reToBKa
2017, Z — BeceHHsia Mn- [lepBoe A€TO BCE MOAOAbIE OPAbI-MOTUAL-

rpaums 2018, 3 — oceH-

HUKA MPOBEAU Ha TEPPUTOPUN HOIro-BOCTOKA
Hsa myrpaums 2018. P PP P

esporieiickor 4yactm Poccuyn, 1oxkHoro 3a-
Fig. 5. Routes of autumn 0\ g 1 ceBepo-3anaaHoro KasaxcraHa,
and spring migration
of Timosha. Legend: npeumyllecTseHHo B Boaro-Ypaanckom pe-
1 —autumn migration in ~ TMOHe. [AoWAAL A€THMX KOYEBOK MOMEYEeH-
2017, 2 - spring migra-  HpIX MTULL A€KaAa B AvanasoHe ot 150 Tuic.
tion in 2018, 2 -
L A0 500 Toic. kM2, Obwasi MAOWAaAL parioHa
3 — autumn migration =
in 2018. AETHUX KOYEBOK BCEX MSIT MOAOALIX OPAOB-
MOTUALHMKOB cocTaBraa 851013 km? 1 BKAIO-
Yara B cebsi TEPPUTOPUM MPEANOAAraeMbIX
MOBOAKCKOWM, O’KHOYPAALCKOM M YaCTUYHO
MPUKACTIINCKOM MOMYASILIMIA BUAA B X YCAOB-
HbIX rpaHuuax (beaumk, FaaywuH, 1999). Bce
MOMEYEHHbLIE MOAOALIE OPAbI B XOAE€ AETHMX
KOYEBOK MOCETVAM OKPECTHOCTU THE3AOBLIX
TEPPUTOPUIA CBOUX poAUTeAel. MUHUMaAL-
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Hble 3a(pUKCMPOBAHHDLIE AMCTAHLMU MOAAETA
FOAOBAALIX OPAOB K FHE3AAM POAUTEAEN CO-
craBuam 1,6 km y Abparbkmn (12.05.2018),
5,6 km y Tumoum (10.08.2018), 5,9 km y
Uckopku (25.08.2018), 11,2 km y duamnna
(9.08.2018). LlnxaH 4.06.2018 npoaeteA B
52 KM OT rHE3A0BOrO yyacTka POAUTEAEN, OA-
HAKO y>Ke B KOHLIE BTOPOW A€KAALI MIOHSI CBSI3b
C MTMLEN NPOoraa 1 AAALHENIIMIA MapLIPYT €€
AETHUX TMepeMELLEHUNI BLISICHATL HE YAAAOCh
(puc. 8).

Bropast oceHHAA MMIpaums

Bropas oceHHsis Murpaumst MOAOALIX Op-
AOB TaK)K€ HayYaAacb B KOHLE CEHTAOpsi—
Havyaae OkTsbpsi, HO B BoAee pacTsHyTbie
cpoku. B ueAom ouyepTaHusi mapupyToB
NMepBON U BTOPOW OCEHHUX MUrpaumi y
BCEX OPAOB COBMAaAM, OAHAKO BO BTOPOWA
pas NTULbLI AETEAM HA 3UMOBKY Mo 6Hoaee
CMPSIMAEHHBLIM MapupyTam, B CBs3M C YEM
MX MPOTSDKEHHOCTL OKa3aAacCh 3HAUYUTEAb-
HO Kopoye: y ABpaAbka Ha 22%, y duann-
rna Ha 12% Ha conocTaBMMBIX y4acTKax Mu-
rpaunoHHoro nytm. Mickopka 1 Tumouwa 3a-
BEPLMAN BTOPYIO OCEHHIOI MUIPaLUMIO Ha
MOAOBMHE MYTU U OCTAHOBUAUCHL HA BTOPYIO
3MMOBKY Ha 2 TbiC. KM CEBEpHee MnepBoy
(puc. 3-7).

BbIBOADI

PesyAbTaThl MCCAEAOBAHWUI TOATBEPAUAM,
YTO OCHOBHBLIMM pPAaoOHaMM 3MMOBKM [MO-
BOAJKCKOM TMOMYASILMM  OPAOB-MOTMALHUKOB
SIBASIIOTCS1 cTpaHbl bAav>kHero Boctoka u Boc-
TOYHOM AOpPUKM.

[TPOAET OPAOB-MOTMALHUKOB MAET B IIMPO-
KOM MMUIPALMOHHOM KOPUAOPE, UMEIoLEM
MEPUAMOHAALHYIO HAMpPaBA€HHOCTb. Y KaK-
AOW MTULILI B XOA€ MEPBON OCEHHEN Mmurpa-
umn POPMUPYETCSl MHAMBUAYAALHDLI Mapll-
PYT MUrpaumm, KOTOPOro OHa B OBWMX Yep-
Tax MPOAOAKAET MPUAEPIKMBATLCSI B XOA€
MOCAEAYIOIMNX CE3OHHDLIX MUTMPALIMNA.

ParioHbl 3MMOBOK MOAOAbLIX OPAOB-MOTUADL-
HVKOB MEPBOro roAd >KM3HU, BEPOSITHO, Me-
IOT HACAEACTBEHHYIO AETEPMUHALIMIO, OAHAKO
B [MOCAEAYIOIINE IOAbI, C HAKOTAEHMEM UHAM-

Puc. 6. MapupyTbl OCEHHUX M BECEHHUX MUTPaLnii
Uckopkn. YcroBHbie 0603HaYeHust: 1 — OCEHHSIS Mu-
rpauns 2017, 2 — BeceHHss1 murpaumsa 2018,

3 — oceHHs1s1 murpaums 2018.

Fig. 6. Routes of autumn and spring migration of
Iskorka. Legend: 1 —autumn migration in 2017,

2 — spring migration in 2018, 3 — autumn migration
in 2018.
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Puc. 7. Mapupytbl
OCEHHUX M BECEHHUX
murpaumii Lllnxana.
YcAOBHbIE 0603HAYEHMSI:
1 — oceHHs1a murpaums
2017, 2 — BeceHHs1a
murpaums 2018.

Fig. 7. Routes of autumn
and spring migration of
Shihan. Legend:

1 — autumn migration in
2017, 2 — spring migra-
tion in 2018.
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BMAYAALHOTO OMbITA, OHM MOTYT MEHSITLCSI.
[ToATBEpIXKAEHMEM STOMY CAY>KUT U TO, YTO B
€BPOMNENCKMX MOMYASILMSIX B3POCALIE OPAbLI-
MOTUALHUKM  SIBASIIOTCS  MPEMMYLIECTBEHHO
OCEAALIMU, & MOAOALIE — NepeAéTHbIMK (Dan-
ko, Haraszthy, 1997).

PalioH AeTHUX KOYEBOK MOAOALIX OPAOB-
MOTUALHUKOB M3 [TOBOAXKDLSI COCPEAOTOYEH
rnpeMmylectBeHHo B BoAro-Ypaabckom
pervoHe Ha naowaam 6oaee 800 Thic. KMZ,
AanbHelime HabAIOAEHMs 3a MEYEHLIMU MTH-
LIaMM MO3BOASIT YTOUHWUTL FPAHULILI U CTEMNEHD
06O0COBAEHHOCTM THE3AOBLIX TPYMNMMPOBOK,
HaceAsiolmx ro-soctok Esponeiickoit Poc-
cum u ceBepo-3anaa KasaxcraHa.

[Toka ocTaércsi HESICHLIM, UMEET AU MECTO
SKOAOIMYECKasl cerperaumst nimu C TUMUY-
HLIM U HETUIMUYHLIM CTEPEOTMIAMM THE3AO-
BaHUS TMOBOAXKCKMX OPAOB-MOTIMALHMKOB.
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MpeasapuTeAbHblE HAOAIOAEHMST OKA3aAM,
YTO OPAbLI, UMEIOIIME BGUOTOMMYECKYIO MPUY-
POYEHHOCTL K AECOCTENMHLIM 6opam, 3MMyIoT
3HAYUTEABHO I0)KHEE, HESKEAU OPADI, THE3AS-
umecs B arpoAaHawadprax. OAHaKO HEAOCTA-
TOYHOCTb BLIOOPKM HE MO3BOASIET FOBOPUTD
06 3TOM y6eAUTEALHO.

bAaaroaapHocTH

MccaeroBaHmst MpoOBEAEHDI B pamKax Mpo-
ekta HerocyaapcTBEHHOTO MPUPOAOOXPAH-
Horo ueHtpa «HADBY-KaBkas»3¢ «CryTHMKO-
BO€ MeYeHMEe MOBOAKCKOW MOMYASILMU COA-
HeyHbIX OpAOB (Aquila heliaca)» Ha cpeacTBa
Coro3za oxpaHbl npupoabl F'epmanun NABU,
B COTpyAHMYecTBe ¢ CUMOMPCKUM OTAEAEHU-
em Cotro3a oxpaHbl nTmu Poccuu, npu noa-
Aepykke Poccuinckon cetm nsydeHus n oxpa-
Hbl NMepHarbix XuuHukos?”, Aquila Systems,
HayyHo-uccaeaoBareabckoro ueHtpa «[lo-
BOAXKbE», CUBUPCKOTO SKOAOrMYECKOTO LIEH-
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Puc. 8. PaiioHbI A€THUX KOYEBOK MOAOABIX OPAOB-MO-
MABLHUKOB M3 MOBOMKCKOM MOMyAuMu. YCAOBHbIE 060-
3HayeHus1: 1 — ABpaabKa, 2 — Mickopka, 3 — Tumola,

4 — dyannn, 5 — LnxaH.

Fig. 8. Regions of wintering and summering sites of
five juvenile Imperial Eagles. Legend: 1 — Avralka,
2 — Iskorka, 3 — Timosha, 4 — Filipp, 5 — Shihan.



