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OpPEA-MOTrMALHUK (COAHEYHDIN OpéA, Aquila
heliaca) cpaBHUTEALHO XOPOLIO MCCAEAOBAH
B TpPeAeAax 3araAHOEBPOMNENCKON 4YacTu
apeaaa n Kapnarckoro 6acceiiHa. BoisiBA€HDI
reHeTM4yeCckne MapKepbl, ONMUCAHbI MOMYAs-
LIMOHHbIE TPYMMMPOBKU, UX Fe€HeTUn4eckoe
pasHoobpasme u obMeH ocobBsiMM MesKAy
HVUMM, TIPOBEAEH CPABHUTEALHLI aHaAu3
MOMYASILMOHHOM CTPYKTYPbLl CECTPUHCKMX
Bnaos (Helbig et al., 2005; Lerner, Mindell,
2005; Martinez-Cruz, Godoy, 2007; Vili et
al., 2009, etc.). Tem He meHee, B HacTosllLee
BPEMsl OCTalOTCsl MPAKTUYECKM HE UCCAEAO-
BaHHBLIMM MHOTOYMCAEHHbLIE TPYMMMPOBKU
OpPAA-MOTMALHMKA, OBUTAIOWME B MPEAEAAX
6uiemwero CCCP: Ha Tepputopusix YKpPauHbl,
Poccuiickon ®eaepaumu, Pecrnybamkmn Ka-
3axCTaH, 3a UCKAIOYEHMEM OTAEALHLIX Orpa-
HUYEHHbLIX y4acTKoB apeaia (Rudnick et al.,
2005; Kopernos u Ap., 2017). Aaxke cBeae-
HVS1 O YNCAEHHOCTM IPYMNMNMPOBOK NOCTymna-
10T (bparmeHTapHO B 3aBMCMMOCTU OT perun-
OHA, YTO CMALHO 3aTPYAHSIET BO3MOXXHOCTU
OopraHusaumMm OXpaHbl OPAA-MOTMAbHUKA U

The Imperial Eagle (Aquila heliaca) is rather
well studied in the Western European part of
its area and the Carpathian basin. Detected
genetic markers, defined population groups
with their genetic diversity and gene flow,
sister species comparison could be found
for the Western part of the species range
(Helbig et al., 2005; Lerner, Mindell, 2005;
Martinez-Cruz, Godoy, 2007; Vili et al.,
2009, etc.). To the contrary, many other im-
perial eagle nesting groups are less well in-
vestigated, first of all, in the territories of the
ex-USSR: Ukrainian, Russian and Kazakhstani
ones. Data from these regions exist only for
small scattered parts of the area (Rudnick et
al., 2005; Korepov et al., 2017). Even the
information on population numbers is spo-
radic and depends on the region. This prob-
lem is critical to the organisation of imperial
eagle conservation activities and estimation
of global population numbers. We conduct-
ed the analysis of the imperial eagle nesting
area based on monitoring records from 1998
to 2017 at the ex-USSR territories. During
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OLIEHKM €ro COCTOSIHUSI B MMPOBOM MacLiTa-
6e. Ha ocHOBe yY&THLIX AAHHDIX, MOAYYEH-
HbIX B 1998-2017 rr., Hamu ObIA MPOBEAEH
aHaAU3 CTPYKTYPbl THE3AOBOTO apeaasa op-
AQ-MOTMABHMKA HA TEPPUTOPUM ObIBLIETO
CCCP. 3a 20 AeT UCcCAeAOBaHUI AOKAAU3O-
BaHO 2300 rHe3AOBLIX YYaCTKOB OpAa-MO-
rmAbHMKa (600 — B Kasaxcrane n 1700 — B
Poccun). Ha ocHoBe yY€THLIX M AuTepa-
TYPHbIX AaHHLIX B cpeae [MIC nocrpouan
CUCTEMY TMOIMYASILMOHHLIX  TPYMMMPOBOK
OpAa MOTUMABbHMKA METOAOM MPOCTPAaH-
CTBEHHOIO aHaAM3a CeTU FeKCaroHoB, COOT-
BETCTBYIOIIMX PEaAbHbIM M MOTEHUMAALHLIM
THE3AOBbIM Yy4acTKam (Lar KaacTtepusauuu
— 30 KM, MMHUMYM 3 y4acTKa B KAacTepe).
BLhiA€AsIAM TPYNMMPOBKM, BKAIOYAIOLIME MU-
HMMYM 3 peaArbHbIX M 10 MoTeHUMAaAbHBIX
THE3A0BLIX YYaCTKOB. AAsl MOAEKYASIPHO-
reHetnyeckoro aHaamsa AHK skcrparu-
POBaAM U3 ME3EHXMMHOWM MYADLIbl AMHHDBIX
nepre u nyxa (Horvath et al., 2005),
COOpAaHHLIX HAa THE3AAX WMAM B TMPEAEAAX
rHE3AOBbLIX YYACTKOB B CE30H Pa3MHOMKe-
HUsI, KOMMepYeckum Habopom Diatome
DNA Prep 100 (Poccust). AAsi moCTaHOB-
k TLP umcnoabzoBaau npavimepst AID1F
n FboxR (Martinez-Cruz et al., 2004) Ha
MOAMMOPHDLIA  YYaCTOK MOCAEAOBATEADL-
HOCTU D-neTAM MUTOXOHAPUAALHOIO FeHo-

20 years of monitoring, about 2300 breed-
ing territories were discovered in Kazakhstan
(600) and the Russian Federation (1700). We
used the GIS-method of spatial analysis of
hexagon networks based on our own and
some literature data about real and poten-
tial breeding territories (clustering step 30
km, minimum of 3 breeding territories per
cluster). Population groupings were high-
lighted, if the gaps between agglomerated
of hexagons exceeded the clustering step.
Such groups were mapped out, if including
at least 3 real and 10 potential breeding ter-
ritories. All samples for genetic analysis were
collected from nests and across nesting sites
during breeding seasons. DNA extraction
was performed from the mesenchymal pulp
of molted feathers and fuzz (Horvath et al.,
2005) using commercial Diatome DNA Prep
100 kit (Russia) according to the manufac-
turer’s protocol. Polymerase chain reaction
(PCR) was performed using ScreenMix HS
kit (Evrogen, Russia) and VeritiFast amplifier
(Applied Biosystems, USA) with AID1F and
FboxR primers for the polymorphic fragment
of the mitochondrial control region D-loop
(Martinez-Cruz et al.,, 2004). Sanger se-
quencing was performed using BigDye 3.1
reagents and the ABI 3500 device (Applied
Biosystems, USA). On the basis of the GIS
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Puc. 1. [onyASILUMOHHO-TEHETUHECKOE PA3HOOBPA3ME OPAA MOTMABLHUKA HA UCCAEAOBAHHOM Tepputopum. Ipynnmposku: EUc — BoctoyHoyKpa-
nHckast; Urd — YpanHckas; NC — CeBepokaskasckasi; PV — INosoaxckas; WK — 3anaaHokasaxcraHckas; SU — KOxkHO-Ypaabckas; Mug — Myroa-
skapckast; O — O6b-MpTtoiickas 6oposasi; CK — LieHTparbHOKasaxcraHckas; Min — MuHycuHckas; Alt — Aatarickas; DU — Aaypckas. E-S, 7AqH,
27AqH — paHee onvcaHHbie, new4-6 — HOBbLIE rarAOTUILI MOAMMOPCPHOrO pervoHa D-netau Mr-reHoma.

Fig. 1. The imperial eagle population genetic diversity across the examined area. Population groups: EUc — Eastern Ukrainian; Urd — Urdinian;
NC — Northern Caucasian; PV — the Volga region; WK — Western Kazakh; SU — South Ural; Mug — Mugodzharian; OI — the Ob-Irtysh region;
CK — Central Kazakh; Min — Minusian; Alt — Altaic; DU — Daurian. E-S, 7AqH, 27AqH — previously described, new4-6 — newly found
mitochondrial D-loop haplotypes.
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Camka opaa-moruabHuka (Aquila heliaca) okoro rHes-
Aa. Poro M. KapskuHa.

Female of the Eastern Imperial Eagle (Aquila heliaca)
near the nest. Photo by I. Karyakin.

Ma, Kommepueckuii Habop ScreenMix-HS
(EBporeH, Poccusi) n amnancpmkarop Ver-
itiFast (Applied Biosystems, CIUA). Cek-
BeHMpoBaHue no CsHrepy MPOBOAMAM C
nomouwpsio Habopa BigDye 3.1 Ha npubope
ABI 3500 (Applied Biosystems, CLUA). B
pesyabtare [VIC-aHaAM3a Ha NPOCTPaHCTBE
oT BoctroyHon YKkpauHbl A0 AasbHero Boc-
TOKa 6LIAO BLIAEAEHO 27 MOMYASILIMOHHDIX
rPYNMMpPOBOK. AHAAU3 TanAOTUMOB MOAU-
MopdHoro yyactka D-netam MUTOXOHAPU-
anbHOro reHoma B 83 obpasuax AHK mo-
TMABHMKOB M3 12 rHE3AOBLIX IPYMMUPOBOK
MO3BOAUA BbIsIBUTL 10 paHee OnMCaHHbLIX
ranaotunos (E, F, G/H, I, L, M, R, S, 7AqH,
27AqH) v 3 HoBbIX (new4-6). [TocTpoeHne
A€HAPOIrpamMmMbl ranAOTUNMOB METOAAMU MaK-
CUMAAbLHOTO I'lp&BAOI‘lOAOéVlSl U MaKCUMAAb-
HOM NMapCcMMOHMU HE BLISIBUAO AOCTOBEPHDLIX
OTAUYUIA MEXKAY paHee M3BECTHLIMU M BHOBL
BLISIBAEHHLIMU  rarAoOTUriaMmm (AaHHble HEe
npuBeaeHbl). PacrnipeaereHne obpasuos u
FarnAOTUINOB MEXKAY MOMYASIUMOHHLIMU TPy~
NMUPOBKaMM MPEACTABAEHO Ha puc. 1.

[MloAyyeHHble Hamy  npeABapUTEAbHbLIE
AQHHDIE TOKa3bIBAIOT, YTO OTAEALHLIE YacTo
BCTpevatowmecs ranaotmmsl (E) pacnpocrpa-
HEeHbl MOBCEMECTHO OT BocTo4yHolM YKpaunHbl
A0 Aaypum, B TO K€ BPeMsl, HE CyllecTByeT
TarnAOTUIOB, CMELIMPUYHBIX AASI KAKOM-AMOO
MOMYASILMOHHOW rpynnupoeku. Kpome Toro,
NPV UICCAEAOBAHMM OCOBEN BOCTOYHOM YacTu
apeara He ObLIAO BbLISIBAEHO HOBbIX OBOCO-
GAEHHDIX TarAOrpyrr, Kak M paHee B 3araa-
HOeBporneickon yactm. Takum obpasom, no
AaHHLIM aHaamsa MT-AHK nonyasiumsi opaa
MOTUABHUKA SIBASIETCST HECTPYKTYPUPOBAH-
HOM M HE HECET XapaKTePHDLIX AAsl APYIMX
BMAOB XMLIHDLIX MTULL CAEAOB M3OASILIMM TPYM-
MUPOBOK B 3IMOXY MAENCTOLIEHOBLIX OAEAe-
HEHUN.

analysis, we highlighted 27 Imperial Eagle
population groups from Eastern Ukraine to
the Russian Far East. The D-loop haplotypic
data for 83 Imperial Eagles from 12 nesting
groups showed 10 previously defined haplo-
types (E, F, G/H, I, L, M, R, S, 7AqH, 27AqH)
and 3 new ones (new4-6 respectively). Max-
imum Likelihood and Maximum Parsimony
haplotypes dendrograms showed no signifi-
cant haplogroups among previously defined
and newly described haplotypes (data not
shown). Population groups haplotypic diver-
sity is shown in fig. 1.

Our preliminary results show that some
widespread haplotypes (E) are prevalent
across the entire area from Eastern Ukraine
to Dauria. There are no haplotypes specif-
ic for any population group. An additional
point is that, in the Eastern part of the im-
perial eagle area, no new haplotypes were
found which can be separated as a new
haplogroup from the haplotypes of West-
ern European populations. Consequently,
the mitochondrial DNA data show that the
Imperial Eagle (eastern) populations are
unstructured and show no traces of diver-
gence during Pleistocene glaciations, unlike
some populations of other raptors.



