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Pesiome

[MoAOBOY AMMOPM3M y NTEHLIOB CTEMHOro opAa (Aquila nipalensis) BLIPasKE€H AOCTATOYHO CAABO U OrpeAeAeHue
MOAQ KAAQCCMYECKMMU MOPOMETPUYECKMMU METOAAMM BbI3bIBAET 3aTPyAHEHUE. K TOMy >ke A0 CUX MOp Takue MeTo-
Abl He 6biAv paspaboTaHbl. B AaHHOM cTaTbe NpeAcTaBAeHa U anpobMpPOoBaHa MOPPOMETPUYECKAsT METOAMKA Orpe-
A€A€HME MOAA MTEHLIOB CTEMHLIX OPAOB, MPOUCXOASILIMX U3 PA3HLIX MOMYASILMIA C Pa3HLIMM Pa3MEPHLIMM KAaCcCamu
nTUL. B OCHOBY METOAMKM 3ar0rKeHa hOpPMYyAA KAACCUDUKALIMK, MOAYHYEHHAS B PE3YAbTaTe AUCKPUMMHAHTHOTO aHa-
A3 MPOMEPOB MTEHLIOB CTEMHOTO OPAAQ, CAEAAHHDIX B LieHTparbHoM KasaxcraHe u Pecriybanke Aataii B 2017 r. Aas
VICKAIOYEHMST OWMOOK B MOPCPOMETPUM CAMOK M CAMLIOB MTEHLIOB CTEMHOTO OPAA ObIA MCMOAL3OBAH MOAEKYASIPHO-
reHeTUYeCKUl METOA OTNPEAEAEHMSI MOAQ.

KaroyeBble cAoBa: repHatble XMLUHUKMU, XUILHbIE NTULILI, CTENHOM OpéA, Aquila nipalensis, onpeaeAeHne noaa.
Moctynnaa B peaakumro 12.12.2017 r. Mpnasta k my6ankaumn 30.12.2017 r.

Abstract

Sexual dimorphism among nestlings of the Steppe Eagle (Aquila nipalensis) is poorly manifested. Thus, determin-
ing of sex by morphometric methods encountered many difficulties and could be completed only by the most
experienced ornithologists who knows the species very well. This article presents a morphometric method for
determining sex of nestlings of the Steppe Eagles from different breeding populations that belongs to different
size classes. The method is based on classification formula obtained via linear discriminant analysis conducted for
the data set of measurements of Steppe Eagle’s nestlings from Central Kazakhstan and Altai Republic in 2017. To
control the sex determination of nestlings a molecular-genetics method was used.

Keywords: raptors, birds of prey, Steppe Eagle, Aquila nipalensis, sex identification.
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Beeaenmne

[ToAroBOW AMMOPU3M Yy MTEHLIOB CTENHO-
ro opaa (Aquila nipalensis), kaKk n y MHO-
rMX APYrMX BMAOB XMIUHDLIX MTML, BbIPaKEH
AOCTATO4HO cAab0. OCOBEHHO OCAOXKHSIET
MOAEBYIO MAEHTU(MKALIMIO MOAA Y MTEHLIOB
CTEMHOrO OpAa PsIA OCOBEHHOCTeN 3TOoro
BMAA. Bo-nepBbix, cTenHbvle OpAbLl, B OTAUYME
OT APYIMX HaCTOSIIMX OPAOB, YaCTO MOKMAA-
10T THé3Aa B Bo3pacre oT 50 ao 60 aHen c
elé HeAOPOCLIMMU MAaxXOBLIMU U PyAsiMU. Bo-
BTOPbLIX, B apeaAe BMAA CyLUECTBYET ABA Pas-

Introduction

Nestlings of the Steppe Eagle (Aquila
nipalensis) do not display clear sexual di-
morphism. Thus determining of sex by mor-
phometric methods encountered many dif-
ficulties and considered as unreliable. Clear
sex determination could be obtained via
molecular-genetics methods (Griffiths et al.,
1996, Elleegren, 1996; Giriffiths et al., 1998;
Fridolfsson, Ellegren, 1999). However, these
methods could hardly be implemented in
fields in short terms, which makes it essen-
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MEPHBIX KAACCA MTML — HaMboAee KpyrHble
OPAbl AOKaAM3YIOTCSl B ropax Aatae-CasiH-
CKOTO PervoHa U Mx 4acroTra BCTpeyaemMoCTu
B MOMYASILMSIX MAAAET MO MepPE MPOABMXKE-
HMsl Ha 3arnaa, tor 1 Boctok ot Aatae-CasiHa
K FpaHvLaM TrHe3A0BOro apeasa euaa (Ka-
PSIKMH U Ap., 2016b). To3tomy onpeaeae-
HUE MOAQ MTEHLIOB CTEMHOTO OPAA KAACCU-
YECKUMU MOP(OMETPUYECKMMU  METOAAMMU
BbI3bIBAET 3aTpyAHeHue. HaaéxHbim croco-
6OM CUMTAETCSI MOAEKYASIPHO-TEHETUYECKMIA
meToA onpeaereHust noaa (Griffiths et al.,
19906, Llleegren, 1996; Griffiths et al., 1998;
Fridolfsson, Ellegren, 1999). AaHHblii meToA
ocHoBaH Ha [NLIP-amnandmkaumm reHa xpo-
moxeamrkasbl (CHD) Ha moAoBLIX XpomMoco-
Max nTuu. PaHee 3TOT METOA y)Ke UCTMOAL30-
BaACsl AASI OMPEAEAEHMsI TIOAA Y PA3AUYHbIX
BMAOB XMIUHBLIX NTML B Poccum u mnokasaa
ceolo achpekTnBHOCTL (HecrepeHko, 2003;
Macrepos, Pomaros, 2014; HabywKkuH 1 Ap.,
2013; 2016). OaHaKO, AO CMX MOP Y MOAEBbIX
MCCAeAOBATEAEl HEeT BO3MOXKHOCTM B Kpar-
yariume CpPOKM OCYLIECTBASITL OMpPEAeAeHUe
MoAQ y MTUL AQHHLIM METOAOM, YTO MPUBOAUT
K HeobXxoAMMOCTM paspabarbiBath BUAOCIIE-
uncpnyeckre MmopomeTpuieckmne METOADIL.

LleAb AaHHOV CTaTbk — paspaboTarhb 1 arnpo-
6MpoBaTh MOP(POMETPUUECKYIO  METOAUKY
OMPEAEAEHMsI MOAA NTEHLIOB CTEMHLIX OPAOB,
MPOVICXOASIIIMX U3 PA3HLIX MOMYASILIMI C pas-
HBLIMM PA3MEPHLIMU KAACCamy MTUL. AAst uc-
KAIOYEHMsI OWMOOK B MOPCPOMETPUMN CAMOK
M CaAMLIOB MTEHLIOB CTEMHOrO OpAa ObIA UC-
MOABL30BaH MOAEKYASIPHO-TEHETUYECKUI Me-
TOA OTMPEAEAEHMSI MOAA.

MeToAmka

AAs1 LeAelt AQHHOM CTaTbyl B MOAEBOM CE30H
2017 r. npoBeaeHbl Mpomepbl 68 MTEHLOB
CTEeNHOro opAa B BO3pacTtHou rpynne 45-55
AHeN +5 AHel B AByX MOAEALHLIX PervoHax —
LleHTpaanbHOM KaszaxcraHe (n=28), rae rHes-
ASITCSI OAHU U3 CaMbIX MEAKMX CTEMHBLIX OPAOB
B apeare BuAQ, M B lOro-BoctoyHom Axtae
(n=40), rae rHe3AsITCS1 OAHM U3 CaMbIX KPYMHbIX

tial to develop species-related morphomet-
ric methods.

The aim of the present study is to develop
a reliable morphometric method to deter-
mine sex of nestlings of the Steppe Eagles
from different breeding populations that be-
longs to different size classes. To control the
sex determination of nestlings a molecular-
genetics method was used.

Methods

During the field season of 2017 measure-
ments of 68 nestlings of Steppe Eagles in
the age 45-55 +5 days old were obtained.
Nestlings originated from two regions:
i) Central Kazakhstan (KZ) (n=28) where
breeding population consists of the small-
est-sized Steppe Eagles among the whole
world population, and ii) South-Eastern Al-
tai (n=40) where breeds Steppe Eagles with
the biggest body size (fig. 1). Additionally
this study employs measurements from
14 nestlings from Eastern Kazakhstan from
2010 and 2016.

Age of nestlings was determined visually
considering the development of feathers
(Karyakin, 2010). The following measure-
ments of nestlings were recorded: bill's
length from the tip to the forehead (DKL),
bill’s length from the tip to the cere (DKV),
bill’s length from the tip to the anterior
edge of the nostrils (DKN), bill depth (VK),
gape’s size (RR), tarsus’s length (DC), tar-
sus’s diameter (SHC), length of tail feathers
(DH), wing’s length (DK) (Karyakin, 2004).

For 40 nestlings (15 from Central KZ and
25 from Altai) sex was determined via
molecular-genetics method (MGM). For
the molecular genetic analysis, we used
samples of growing contour feathers with
sheath (with some blood) of the Steppe
Eagle nestlings preserved in ethanol 96%
or DNA lysis buffer from The Collection of
raptors molted feathers of IDB RAS and
Sibecocenter LLC. DNA extraction was
performed using the Diatome DNA Prep
100 Kit (Biocom, Russia) according to the
manufacturer’s protocol. The PCR analysis
was performed with the ScreenMix-HS Kit
(Evrogen, Russia) and the VeritiFast thermo-
cycler (Applied Biosystems, USA) accord-
ing to the standard avian molecular sexing

lreHeu crerHoro opAa (Aquila nipalensis) B Bo3pacre
okoAo 55 aneri. doro U. KapskuHa.

Nestling of the Steppe Eagle (Aquila nipalensis) at the
age of about 55 days. Photo by I. Karyakin.
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crernHbix opAoB (puc. 1). Takke B paboty npu-
BA€YEHDLI Mpomepbl 14 NTEeHUOB, CAeAAHHbIE B
2010 11 2016 rr. B 3anaaHom KasaxcraHe.

Bo3pacT NTeHLOB ONPEAEASIACS] BU3YAALHO
no passutmio onepenust (Kapsikux, 2010).
Y NTEHLOB M3MEPSIAUCH AAVIHA KAIOBA OT ABa
(DKL), aamHa karoBa ot BockoBuubl (DKV),
AAMHA KaloBa oT Ho3Apu (DKN), BoicoTa karo-
Ba (VK), paspes pra (RR), amamHa uesku (DC),
avameTp uesku (SHC), amamHa xBocta (DH),
AMHa Kpblaa (DK) (KapsiknH, 2004) — Aanee
B TEKCTE CTATbU MPUHSITLIE 3A€Ch COKPALLEHMSI
(yKasaHol B CKOOKax) OyAyT yrMOMMHATLCS B
TabAMLIAX M AMarpammax. B cootBercteum c
METOAMKOW, U3MEPEHMSI KAIOBA U LIEBKM MPO-
BOAVAUCDL IUTAHFEHLUMPKYAEM C TOYHOCTLIO
AO 2-TO 3HaKa MOCAe 3arisiTol, U3mepeHust
XBOCTa U KPbIA& — PYAETKOM C TOYHOCTLIO AO
1-ro 3Haka rnocae 3ansToi (y NTeHLOB B BO3-
PacTHOM rpyrnrne crapuwe 55 AHel oKkpyrasiam
3HavyeHus Ao 0,5 cm).

K 45-pAHeBHOMy BO3pacTy pPOCT KAIOBA U
Aarn CylWecTBEHHO TOPMO3MUTCS, M MTEHLDI
CTEMHOTO OpPAA AOCTMTAIOT PA3sMEPOB, MPU-
OAVDKEHHDIX K TAKOBBLIM B3POCALIX mTuu. [Tpu
3TOM POCT KpblA& M XBOCTa BCE ewé mnpo-
AOAKAETCs], O MEPE PACKPLITUSI TPYOOK AM-
HelHble pa3mepbl BO3PACTAIOT M CTAHOBSITCS
MaKkCMMaAbHLIMM K 70-AHEBHOMY BO3pacrty,
B cpeaHeM, yepe3 10 AHel nmocae Toro, Kak
MTEHLIb MOKMAAIOT THe3A0. [pu 3ToM Habop
Macchl TeAa (MO KOHTPOAIO 3a MTMLAMU B He-
BOA€) MOXKET MPOUCXOAUTL A0 90-AHEBHOrO
BO3pacTta M COCTaBASITb A0 25 % 3a mecsiu
(c™m., Hanpumep, CnuubiH U Ap., 1986). Co-
OTBETCTBEHHO, B TMOAEBLIX YCAOBUSIX TIpU-
XOAUTCsI paboTath B OCHOBHOM C MTEHLIAMM
CTEerHOro opAa B Bo3pacre A0 60 AHelt, koraa
pasmepbl KpbiAa M XBOCTa, & TeM Hoaee macca
TeAQ, MOTYT CMALHO BapbUPOBATh, @ Pasmepbl

151 http://rrren.ru/wp-content/uploads/2017/12/classification-SE.xls

Puc. 1. Toukm c60pa MOAEBOro Matep1ana. YCAOBHbIE
0603HayeHusi: 1 — rTHE3A0BOV apeaA CTEMHOTO OPAA
(Aquila nipalensis), 2 — rHe3aoBble rpynnMpoBku u/
MAM MOMYASILIMM CTETTHOTO OPAA, 3 — MeCTa M3MEPEHU
MTEHLIOB CTEMHOro OpAa Ha Aatae B 2017 1., 4 —B
LleHtparbHom KasaxcraHve B 2017 r., 5 — B 3anaaHom
KasaxcraHe B 2010, 2016 rr.

Fig. 1. Sample collecting spots. Legend: 1 — breeding
range of the Steppe Eagle (Aquila nipalensis);

2 — nesting groups and / or breeding populations

of the Steppe Eagle; 3 — nests where nestling’s
measurements were carried out: in Altai (in 2017);

4 — in Central Kazakhstan (in 2017) and 5 — in Western
Kazakhstan (in 2010, 2016).

protocol with 2550F/27 18R primers and the
products were visualized by electrophoresis
in the 3% agarose gel. Typical results of mo-
lecular sexing of the Steppe Eagle nestlings
are presented at the fig. 2.

The results of measurements of the nest-
lings, sex of which were determined via
molecular-genetics method, are given in
table 1. The results of measurements of
nestlings, the sex of which was not deter-
mined via molecular-genetics method, are
given in the Appendix"®’.

Statistical analysis was completed in Sta-
tistica 10 (StatSoft, 2012). All values are
described as mean+SD. We tested the nor-
mality of the data using the Kolmogorov-
Smirnov criterion before conducted para-
metric tests. All variables were distributed
normally. We used linear discriminant anal-
ysis for variable selection and calculation of
classification formula.

As a result, we got a classification formula
that could classify nestlings by sex based on
measurements of bill, tarsus, wing and tail.

Results

To compare measured parameters between
groups of males and females we used T-stu-
dent’s test. T-test shows significant differences
between males and females (males — n=19,
females — n=21): by 7 parameters out of
9: SHC - 12.91+0.74 mm for females and
11.27+0.62 mm for males (t-value=7.53,
p<0.0005), DC - 107.35+6.71 mm for females
and 99.94+4.45 mm for males (t-value=4.07,
p<0.0005), DKL — 50.48+2.99 mm for females
and 46.21+2.53 mm for males (t-value=4.85,
p<0.0005), DKV —-35.53+1.89 mm for females
and 32.94+1.56 mm for males (t-value=4.70,
p<0.0005), DKN - 31.00+1.59 mm for fe-
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KAIOBA U LIEBKM Y)Ke CTabuAbHLL. K Tomy ke
MO M3MEPEHUSIM KAIOBA U LIEBKM BO3HMKAET
MeHblue ownboK. [1o3TOMYy Mbl PELIVAM OpU-
€HTUPOBATLCS B MEPBYIO OYEpPEAb Ha pas-
Mepbl KAIOBA M LIEBKM, MPUBAEKAsl MPOMEPLI
KPblA@ M XBOCTA B KayeCcTBE AOMOAHEHMs], B
OCHOBHOM AAsl  OTPEAEAE€HMsI BO3PAaCTHOM
TPYMIbl MTEHLIOB.

Aast 40 ocobein (15 nmyu u3 LleHTpabHO-
ro Kasaxcrana u 25 ntiu ¢ Aatast) onpeaeaéH
MOA MOAEKYASIPHO-TEHETUYECKMM METOAOM
(MIM). AAsi  MOAEKYASIPHO-TEHETUYECKOTO
aHaAm3a ObIAM MCTTOAL30BaHbI OBpasLbl TPY-
6OK pacTywmx KOHTYPHDLIX MEPLEB C KPOBLIO
MTEHLIOB (M3 rPyAM), NMOMELWEHHbIE B CrpT U/
VAU AM3Mpytowmin Gydpep, 13 oBLEAMHEHHOM
koarekumu MIBP PAH 1 OOO «CrG3KoLEHTP».
AHK aKcrparvpoBaAu € NoOMOLLLIO KOMMEpPYe-
cKkoro Habopa peaxtneos Diatome DNA Prep
100 (Poccust) coranacHO NMPOTOKOAY TNMPOU3BO-
aTeast. [loAaMmepasHyto LernHylo peaxkumio
MPOBOAMAM C MOMOLWLIO Habopa ScreenMix-
HS (EeporeH, Poccusi) 1 amnamdcpukaropa
VeritiFast (Applied Biosystems, CILUA) no
CTAaHAQPTHOMY  TPOTOKOAY  OMpPEAEAEeHMs]
MoAa NTUL C YHMBEPCAALHBIMU Mpaimepamm
2550F/2718R. Aetexkumsi npoayktos [1LIP-
aMnAnmKaLumm  OCyLIECTBASIAACL  METOAOM
aAeKTpodhopesa B 3 % arapo3HOM reae.

CyTb METOAQ 3aKAIOUAETCS1 B TOM, YTO Ha No-
AOBBIX XPOMOCOMAX MTUL UMEETCS reH GeA-
Kka xpomoxeamkasnl AHK (CHD), npeacras-
A€HHbI AByms1 kormsimu: CHD-Z n CHD-W.
Y nTvu reteporameTHbI MOA — >KEHCKUI (y
CamMoOK MoAoBble xpomocombsl ZW), a romo-
rameTHbLIM MOA — MY>KCKOM (MOAOBbIE XPOMO-
COMBbI caMLOB ZZ). DK30HbLI €Ha XPOMOXe-
Avkasbl AHK oAMHaKoBLI Ha 06€MX MOAOBBIX
XPOMOCOMAax, a MHTPOHbLI MMEIOT PasHbLIN
pasmep Ha Z 1 W xpomocomax. Y caMOK KO-
MM 3TOTO reHa pasHble MO AAMHE Ha PasHbIX
MOAOBLIX Xpomocomax (ZW), a y camuos

males and 28.54+1.33 mm for males (t-val-
ue=5.28, p<0.0005), VK — 24.79+1.48 mm
for females and 22.89+0.96 mm for males (t-
value=4.73, p<0.0005), RR—71.20+3.43 mm
for females and 66.82+3.80 mm for males
(t-value=3.84, p=0.0005) (table 3, fig. 5,
6). Lengths of wing ant tail left insignifi-
cant (t-value=0.84, p=0.4 u t-value=0.51,
p=0.6 respectively), because feathers of
nestlings were still growing while being
measured and their length depends mostly
on the number of nestlings in brood since
the youngest one is often smaller and could
delay in development.

For all measurements (9 variables) we
conducted a discriminant analysis (DA) with
a sex as a grouping variable (table 4). The
most important measurements in the result-
ing model appeared SHC, DKN and DKV.
The classification of cases was correct in
95.24 % for females (20 correct cases out of
21) and 94.74 % for males (18 correct cases
out of 19) (table 5).

The classifications function for sex deter-
mining in nestlings of the Steppe Eagles (Sf)
could be describe as a difference between
classification function for females (Ff) and
classification function for males (Fm):

Sf=Ff- Fm,

Ff = -576.19 + -1.23 * DKL + -10.21 *
DKV + 34.67 * DKN + 2.54 * VK + -0.39 *
RR + 2.37 * DC + 30.16 * SHC + 0.28 * DK
+-1.48 * DH,

Fm = -464.26 + -1.20 * DKL + -7.53 *
DKV + 28.77 * DKN + 2.56 * VK + 0.32 *
RR + 2.12 * DC + 24.14 * SHC + 0.27 * DK
+-1.35* DH

The individual is male if Sf value is below
zero and female if Sf value is above zero.
However, in a range of values from -1 to +1
the result could be insignificant and should
be tested with additional methods.

To more accuracy discriminant analysis,
we enlarge the number of variables by add-
ing mutual ratios of measurements making
45 variables in total. The training sample
includes 40 nestlings from Altai and Cen-
tral Kazahkstan whose sex was determined
genetically — 21 females and 19 males. We
conducted discriminant analysis (DA) with
forward stepwise algorithm for variable se-
lection using sex as a grouping variable. The

UsmepeHue kaloBa y crernHoro opAa. Poro E. PakuHa.

Measuring of a bill of the Steppe Eagle.
Photo by E. Rakin.
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KOMWM r€Ha OAMHAKOBbLIE MO pasMepam Ha
OAMHAKOBLIX XpoMocomax (ZZ). Takum o6-
pasoMm, y CamLOB MpU aMnAMuKaumm reHa
XPOMOXEAMKA3bl  0OpPasyioTcsl  (pparmeH-
Tl AHK oaMHakoBol AAMHbBI (paBHOM Mac-
cbl), a y camok — pasHoit (CHD-Z n CHDW)
(Fridolfsson, Ellegren, 1999). INostomy no-
CA€ BHECEHMSs! B FeAb MOAYYEHHbIX MPOAYKTOB
[peakumMm M MPOBEAEHMsl SAEKTpochopesa, Y
CaMOK B YALTPa(PMOAETOBOM CBETE MOXXHO
BMAETbL ABE CBETSILUMECS] MOAOCHI (MO NMpUYMHe
pasanyms B macce INLIP-npoaykToB € Kakaom
XPOMOCOMbI), @ Y CAMLIOB — OAHY (MO NPUYM-
He PaBHO3HAYHOCTM MO Macce) (puc. 2).
PesyAbTarbl M3mepeHuii NTEHLIOB, MOA KOTO-
[PbIX OMPEAEAEH MOAEKYASIPHO-TEHETUYECKMM
METOAOM, MpPUBEAEHDLI B TabA. 1. PesyAbtarhbl
M3MEPEHUM MTEHLIOB, NMOA KOTOPLIX HE OblA
orpeAeAéH MOAEKYASIPHO-TEHETUYECKMM Me-
TOAOM, MPUBEAEHDI B MPUAOYKEHMN'S,
Cratnctnyeckasi o6paboTka AaHHLIX OCy-
leCTBASIAACL B Mporpamme  Statistica 10
(StatSoft, 2012). Arsi BLIBOPOK paccUUTLIBA-
AMCb cpeaHsis+SD. Aasi onpeaeaeHust HOp-
MaAbHOCTM PaCrpPEACA€HUs UCTIOAb30BAACS
Kkputepuii  Koamoroposa-CmupHoBa. Pac-
MpeAeAeHne BCeX MepPEeMEHHLIX COOTBeT-
CTBOBAAO HOPMAaALHOMY. AAsl OMpeAeAeHMsl
AOCTOBEPHOCTM PasAUYMii B BbIOOPKaxX npu-
meHsian t-kputepuii CTbioaeHTa. Aast onpe-
AEAEHMSI BKAAAA OTAEABLHLIX [E€PEMEHHDLIX
B pasAeAeHue BLIGOPKM MTEHLOB CTEMHOrO
OpAQ MO MOAOBOMY MPU3HAKY U BLIUMCAEHMSI
KAACCUPUKALIMOHHOM (POPMYAbI ObIA MPO-
BEAEH AMHENHDLI AMCKPVIMUHAHTHDLIV aHaAM3.
Takke ObIA MPOBEAEH AMCTIEPCMOHHDIA aHa-
A3 (ANOVA) AAsl YeTLIPEX Ipyrin CTeMHbIX

LAD M F

872 bp
603 bp

310 bp

Puc. 2. Pesyavtarsl [TLIP ¢pparmenta reHa CHD1 ¢
npaiimepamu 2550F/27 18R (Fridolffson, Ellegren,
1999). LAD — mapkep amH ¢pparmeHtos ®X174 AHK/
BsuRlI (Haelll) (ThermofFisher Scientific, CLLIA), M —
camed, F — camka.

Fig. 2. PCR fragments of CHD1 gene with

2550F/27 18R primers (Fridolffson, Ellegren, 1999).
LAD — DNA ladder phiX174 DNA/BsuRI (Haelll) (Ther-
mofFisher Scientific, USA), M — male, F — female.

most important variables in the resulting
model are SHC, DH, DKV/DH, DKN/DH and
RR/DC (table 6). The histogram of canonical
scores is depicted on fig. 7.

To verify the variable selection, we test-
ed it with leave-one-out cross-validation
method. The classification of cases was cor-
rect in 90.48 % for females (19 correct cases
out of 21) and 100 % for males (19 correct
cases out of 19) (table 7).

The classifications function for sex deter-
mining in nestlings of the Steppe Eagles (Sf)

Ta6Aa. 1. Pasmepn nTeHLOB crernHoro opAa (Aquila nipalensis) pasHoro noaa B LleHtparbHom KasaxcraHe u Ha AAtae.

Table 1. Sizes of the Steppe Eagle (Aquila nipalensis) nestlings different sex in the Central Kazakhstan and Russian Altai.

MepemeHHas (Mmm)

Variable (Mmm)
n=40

IMoa / Sex

Uentpansubin Kasaxcran
Central Kazakhstan

Pyccknn Axtan
Russian Altai

Camka / Female (n=8)

Camenu / Male (n=7)

Camka / Female (n=13)

Camen / Male (n=12)

DKL
DKV
DKN
VK
RR
DC
SHC
DK

DH

48.69+2.58 (45.4-52.8)
34.39+1.17 (32.7-35.8)
30.33+1.08 (28.8-31.7)
24.08+1.48 (22.5-26.5)
69.29+2.51 (66.0-72.0)
105.11+6.02 (97.0-115.0)
12.26+0.64 (11.1-13.0)
340.63+41.87
(305.0-420.0)
168.75+35.13
(135.0-240.0)

44.94+1.98 (41.5-47.1)
32.00+1.44 (29.2-33.5)
27.70+1.18 (25.7-28.8)
22.94+1.06 (22.0-24.2)
63.86+3.27 (59.2-59.2)
98.23+4.36 (91.3-105.7)
11.12+0.59 (10.4-11.9)
328.57+15.74
(305.0-345.0)
166.43+11.07
(150.0-185.0)

—~ o~ o~ o~

51.58+2.74 (46.0-56.0)
36.23+1.94 (32.0-38.5)
31.42+1.74 (27.6-34.0)
25.22+1.36 (23.2-28.6)
72.38+3.46 (66.1-78.1)
108.72+6.97 (97.6-121.7)
13.31+0.48 (12.6-14.2)
400.00+46.90
(320.0-480.0)
206.15+30.01
(160.0-250.0)

46.94+2.60 (42.0-51.8
33.48+1.41 (30.3-35.4
29.03+1.20 (27.1-30.5
22.86+0.95 (21.4-24.6
68.54+3.00 (63.0-72.0
100.93+4.36 (93.4-107.3
11.36+0.65 (10.5-12.4)
385.00+44.21
(315.0-460.0)
198.75+22.97
(165.0-230.0)

S D 2 LD L

151 http://rrren.ru/wp-content/uploads/2017/12/classification-SE.xls
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Puc. 3. KoppeAsLMoHHbIE 3aBUCMMOCTU MEXKAY NapameTpamMy MTEHLIOB CTEMHOTO OPAA.
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opaoB (camku m3 LleHTpaabHoro KasaxcraHa,
camubl U3 LleHTparbHoro KasaxcraHa, camku
C AATasl M caMmubl C AATast).

B kayecTse pesyAbTata MCCAEAOBaHUI NPeA-
AOXKeHa hopMyAd KAACCUOIMKALIMM CTEMHDbIX
OPAOB Ha CaMOK M CaMLIOB MO OCHOBHLIM U3-
MEPEHMSIM KAIOBA, LIEBKM, KPbIAQ M XBOCTA.

Pe3yAbTaTbl MICCAEAOBAHMM
KoppeAsiuMoHHLIM ~ aHaAM3  MnapameTpoB
NTEHLOB, MOA KOTOPLIX ObIA OMPEAEAEH re-
HeTuyeckuMmmn Metoaamm (n=40), nokasaa
AOCTOBEPHbLIE KOPPEASILMN MEXKAY HECKOADL-
KMMM rapameTpamu. Boicokyto creneHn kop-
PeAsILIMM MeXXAY COBOM MOKA3aAM AAMHA KPbl-
Ad M AMuHa xBocta (r=0,95, p<0,05), amHa
KAIOBA OT BOCKOBULILI M OT HO3ApU (r=0,945,
p<0,05), AAMHA KAIOBA OT ABa M BOCKOBMLIbI
(r=0,900, p<0,05), 4TO CBMAETEALCTBYET O
B3aMMO3aBUCMMOCTM 3TMX MNpu3sHakoB. Co-
OTHOLIEHUE 3TUX MapaMeTPOB BHYTPU aHa-
AV3MPYEMOW BO3PACTHOM IPyIrbl U MO Mepe
pOCTa MreHUa MOCTOSIHHO M3MEHSIIOTCS MPOo-
MOPLIMOHAALHO APYr Apyry. MeHee 3Haum-
Masl KOpPPeAsiLMsT OKa3araCh MEXKAY BLICOTOM
KAIOBa M paspe3om pra (r=0,74, p<0,05),
YTO CBUAETEALCTBYET O CAAbOi B3aMmo3a-
BMCUMMOCTM 3TUX ABYX MapamerpoB. Takum

DH =-32.37 + 058782 * DK Koppenauus' r= 094748

could be describe as a difference between
classification function for females (Ff) and
classification function for males (Fm):

Sf = Ff- Fm,

Ff=-1385.47 + 32.60 * SHC + 4.61 * DH
+5153.82 * DKN/DH + 1832.00 * DKV/DH
+ 388.82 * RR/DC,

Fm = -1237.94 + 26.51 * SHC + 4.40 *
DH + 4199.15 * DKN/DH + 2328.12 * DKV/
DH + 432.15 * RR/DC,

The individual is male if Sf value is be-
low zero and female if Sf value is above
zero. However, in a range of values from
— 1.5 to +1.5 the result could be insignifi-
cant and should be tested with additional
methods.

Based on the resulting classification func-
tion we determined the sex of the 28 nest-
lings that did not undergo sex determination
via molecular-genetics methods. Eighteen of
them turned out to be males and 8 — females.
Two nestlings ended up in the group where
classification function Sf lays between —1.5
and +1.5, thus we considered their identifi-
cation as unreliable (one bird originated from
Central KZ and one from Altai). Thus, in the
test group we were able to ID sex of 92.86%
of cases (table 8).

DKN = -1.4584 + 0.82728 * DKV Koppenauws: r= 0.83574
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Fig. 3. Correlations between morphometric parameters of nestlings of the Steppe Eagle.
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Ta6A. 2. KoppeAsiLIMOHHbIE 3aBUCMMOCTU MEKAY NMapaMeTPaMu MTEHLIOB CTENHOTO OPAA B IPYMNAaxX CAMOK M CAMLIOB.

Table 2. Correlations between morphometric parameters of nestlings of the Steppe Eagle in groups of females and males.

Camku / Females p<0.05 DKL DKV DKN VK RR DC SHC DK DH
DKL 1 0.819 0.846 0.664 0.825 0.448 0.480 0.752 0.748
DKV 0.819 1 0.900 0.701 0.879 0.551 0.524 0.818 0.790
DKN 0.846 0.900 1 0.746 0.916 0.443 0.366 0.793 0.763
VK 0.664 0.701 0.746 1 0.751 0.577 0.390 0.803 0.729
RR 0.825 0.879 0.916 0.751 1 0.565 0.508 0.870 0.835
DC 0.448 0.551 0.443 0.577 0.565 1 0.377 0.556 0.527
SHC 0.480 0.524 0.366 0.390 0.508 0.377 1 0.630 0.621
DK 0.752 0.818 0.793 0.803 0.870 0.556 0.630 1 0.959
DH 0.748 0.790 0.763 0.729 0.835 0.527 0.621 0.959 1
Camuni / Males p<0.05 DKL DKV DKN VK RR DC SHC DK DH
DKL 1 0.879 0.814 0.603 0.530 0.308 0.332 0.401 0.442
DKV 0.879 1 0.891 0.665 0.617 0.379 0.502 0.463 0.537
DKN 0.814 0.891 1 0.588 0.709 0.344 0.292 0.699 0.760
VK 0.603 0.665 0.588 1 0.492 0.407 0.441 0.149 0.221
RR 0.530 0.617 0.709 0.492 1 0.641 0.525 0.536 0.685
DC 0.308 0.379 0.344 0.407 0.641 1 0.457 0.031 0.199
SHC 0.332 0.502 0.292 0.441 0.525 0.457 1 -0.059 0.038
DK 0.401 0.463 0.699 0.149 0.536 0.031 -0.059 1 0.944
DH 0.442 0.537 0.760 0.221 0.685 0.199 0.038 0.944 1

obpasom, 3Ta rnapa rnapameTpoB MOXKET Mo-
3BOAUTL PA3A€AUTL MTEHLIOB CTEMHOro OpAa
Ha Kakue-AMOO rpyrirbi Mo 3TOMY MPU3HAKY
(Haripymep, «WMPOKOPOTLIE» U «Y3KOPO-
Toie» 0cobu). MeskAy AAMHOM LIEBKM U €&
AVMAMETPOM SIBHasl KOPPEeAsiLUMsl OTCYTCTByeT
(r=0,64, p<0,05), 4TO rOoBOPUT O HAAMUYUU B
MOMYASILIMSIX CTEMHOTO OPAA KaK «KOPOTKOAA-
MbIX», TaK U «AAMHHOAQIbLIX» MTULL BHE 3aBU-
CUMOCTM OT MoAa (puc. 3). Koppeasiumst MHbIX
MapameTpoB MeXKAy cOOOM COCTaBMAA MEHEE
0,40 npu p<0,05 — 310 MOXET CBMAETEAL-
CTBOBATb KaK O BO3MOXKHOCTU Pa3sA€A€HMsl Mo
3TVMM MapameTpam CTEMHLIX OPAOB Ha rpyr-
Mbl MO MOAY U MOMYASILMOHHOM MPUHAAAEK-
HOCTU, TaK M O 6ECCUCTEMHOM BaPLUPOBAHMM
AAHHBIX MapPaMeTPOB B MOMYASILIMSX BUAQ.
Koppeasiumst mexkay napamerpamm B rpyri-
Max CAMLOB M CAMOK OTpPaskeHa B Taba. 2.
KoppeAsiuMoHHble  3aBUCMMOCTM  MOKasaAu
CLIEMNAEHHOCTb TakMX MapameTpoB, Kak BCe
TPV M3MEPEHMs1 AAVIHBLI KAIOBA APYr OTHOCM-
TEALHO Apyra U OTHOCUTEALHO paspesa pia,
AAMHA KPLIAQ U pasMepbl KAIOBA, AAVIHA XBOCTa
M paspes pTa, AAMHA KpbiAa U XBOCTa B rpyrirne
CaMOK, B TO BPEMs KaK Y CAMLIOB CLIEMAEHHbI-
MM MPU3HaKaMM OKa3aAMCh AULIL M3MEPEHMs]
AAVHDI KAIOBA APYT OTHOCUTEALHO ApyTa U AAUI-
Ha KpblAa U XBOCTA (TabA. 2, puc. 4).
[1poBepKa HOPMAALHOCTU pacrpeAeAeH
MopPhOMETPUYECKMX MapaMeTpoB MoKasa-
AQ, YTO BCE OHM pacripeAeAeHbl HOPMAALHO.
T-kputepuin CTbloA€HTa MoKasaa AOCTOBEp-
HOCTL Pa3AVYUIA CPEAHMX 3HAYEHUN CPEAU

The recent studies showed that in many
breeding populations of Steppe Eagles in-
dividuals could be attributed to two size-
classes — small birds and big birds (fig. 8).
We assumed that it could be explained by
either common origin of big-sized birds
from populations inhabited Altai-Sayan
Ecoregion, or by some adaptive features
that facilitate breeding of a big-sized indi-
viduals in mountainous regions (Karyakin et
al., 2016b)

Our attempt to separate nestlings from the
training sample (n=40) by four groups — fe-
males from Central Kazakhstan (n=8), males
from Central Kazakhstan (n=7), females from
Altai (n=13), and males from Altai (n=12)
via linear discriminant analysis with forward
stepwise variable selection was also success-
ful. In the resulting analysis were included
19 variables (table 10) that showed a clear
separation on four groups (fig. 9). The first
root separates males from females (values
above zero — females, below zero — males),
second root separates males from KZ from
males from Altai (values above zero — Al-
tai, below — KZ if the nestling is male), and
third root separates females from Altai from
females from KZ (above zero — KZ, below —
Altai if the nestling is female) (table 11). We
obtained 100 % correct classification for the
training sample.

We apply the result of DA (see table 11)
to the other 28 nestlings whose sex was
not determined genetically. The difference
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camuLoB M camoKk no 7 npomepam u3 9. 3Ha-
YMbIMM MO t-KpuTepuio CrbloAeHTa OKazaanch
cAeAyioLMe NapaMmeTpbl (camLbl — n=19, camkm —
n=21): asametp ues — 12,91+0,74 mm anst ca-
mok 1 11,27+0,62 mm arst camuos (t-value=7,53,
p<0,0005), amvHa ueBkm — 107,35+6,71 mm
Ms1 camok U 99,94+445 mm ms  camLoB
(t-value=4,07, p<0,0005), mmHa KAaoBa OT ABa
—50,48+2,99 Mmm anst camok U 46,21+2,53 mm
A1 camuoB  (t-value=4,85, p<0,0005), amHa
KAKOBA OT BOCKOBULILI — 35,53+ 1,89 Mm AAst camok
n 32,94+1,56 mm ars camuos (t-value=4,70,

1
0

in sex determination between the current
analysis and the previous one (table 6) was
found in 3 cases (table 12: nestlings num-
ber 43, 44, 46 and 64). Birds whose sex we
failed to identify with classification formula
were all classified as females in the current
analysis. All nestlings that was ID as females
were correctly separated by the region of
their origin. Among nestlings classified as
males we found 5 misplacements (table 12:
nestlings number 45, 62, 63, 67, 68). All
misplacements were due to incorrect clas-
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Fig. 4. Correlations between morphometric parameters of nestlings of the Steppe Eagle in groups of females and males.
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Taba. 3. Pazmepnl MTEHLIOB CTEMHOIO OPAA PA3HOTO MOAQ (KMPHLIM KYPCHUBOM BLIAGAEHA 3HAYMMAsT MEPEMEHHAS MO t-Kputepmio CTbIOAEHTA).

Table 3. Morphometric values of nestlings of the Steppe Eagle of different sex (variable significant in the Student’s t-test are marked with

bold italic).

MepemeHHas (Mm)

Moa / Sex

Kpurepui CrbloAeHTa t-test

Variable (mm) n=40 Camka / Female (n=21) Camen / Male (n=19) t-value p-level
DKL 50.48+2.99 (45.4-56.0) 46.21x2.53 (41.5-51.8) 4.85 <0.0005
DKV 35.53+1.89 (32.0-38.5) 32.94+1.56 (29.2-35.4) 4,70 <0.0005
DKN 31.00+1.59 (27.6-34.0) 28.54+1.33 (25.7-30.5) 5.28 <0.0005
VK 24.79+1.48 (22.5-28.6) 22.89+0.96 (21.4-24.6) 4.73 <0.0005
RR 71.20+3.43 (66.0-78.1) 66.82+3.80 (59.2-72.0) 3.84 =0.0005
DC 107.35+6.71 (97.0-121.7) 99.94+4.45 (91.3-107.3) 4.07 <0.0005
SHC 12.91+0.74 (11.1-14.2) 11.27+0.62 (10.4-12.4) 7.53 <0.0005
DK 377.38+52.98 (305.0-480.0) 364.21+45.38 (305.0-460.0) 0.84 =0.4
DH 191.90+36.31 (135.0-250.0) 186.84+24.90 (150.0-230.0) 0.51 =0.6
p<0,0005), aamHa KaloBa oOT Ho3apu —  sification of nestlings originated from KZ to
31,00+1,59 mMm anst camok 1 28,54+1,33 mm  the group of Altai birds.
A1 camuos (t-value=5,28, p<0,0005), BbI- To illustrate the belonging of eagles to
cota kaoBa — 24,79+1,48 MM mst cavok M two size-classes and to test our morpho-
22,890+096 Mm Ms camuoB (t-value=4,73, metric method of sex identification we run
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Fig. 5. Box plots of morphometric parameters of nestlings of the Steppe Eagle.
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p<0,0005), paspe3s pra — 71,20+3,43 mm
MsT camoK M 606,82+3,80 MM AAsl CaMLIOB
(t-value=3,84, p=0,0005) (taba. 3, puc. 5,
6). AOCTOBEPHLIX PA3AUYUMIA MEXKAY AAMHOM
KPbIAQ Y CAMOK M CAMLIOB, & TaKk>XKe AAMHOW
XBOCTQ, HalAeHO He 6bino (t-value=0,84,
p=0,4 u t-value=0,51, p=0,6 cootBeTcTBEH-
HO), 4YTO OLIAO OXKMAAEMO, TaK KaK KPbLIAbSI
M XBOCT Y U3yYEHHLIX MTEHLOB BCE elwé Ha-
XOAMAUCL B CTaAMM pocta. B nmepuoa pocra
MOMMMO BO3pPacTa, AAMHA KpPblAA M XBOCTA Y
MTEHLIOB CUALHO 3aBUCUT OT MEPBEHCTBA MTEH-
Lia B BLIBOAKE, €CAU BLIBOAOK COCTOUT U3 2—3-X
MTEHLIOB: MAQALLIMI MTEHELL B BLIBOAKE, BHE 3a-
BUCMMOCTM OT TMOAQ, KaK MPAaBUAO, OTCTA€T OT
CTaplIero B Pa3BUTUM HA HECKOABLKO AHET.

Puc. 6. CpeaHne pasmepnl KAIOBA CAMOK M CaMLIOB
MTEHLIOB CTEMHOIO OPAA.

Fig. 6. Means of the bill size of Steppe Eagle nestlings
in groups of females and males.

the method over the set of measurements
of nestlings from Western Kazakhstan
breeding population. This breeding popu-
lation inhabited Orenburg region of Russia
and Western-Kazakhstan and Aktyubinsk
regions of Kazakhstan (Karyakin et al., 2013;
Karyakin et al., 2016a; Migration..., 20106).
This territory is characterized by small-sized
individuals breed in plains (same size-class
as in Central Kazakhstan) and big-sized
individuals that resembling birds from Al-
tai population breed in mountainous areas
(Mugodzhary and quartzite ridges of South-
ern Ural and Trans-Ural area). Thus, this
population was very promising to test the
method capability in classification in both
sex and size-class of eagles. Measurements
of eaglets were obtained in 2010 and 2016.

We applied discrimination models ob-
tained on training sample to nestlings
(n=14) originated from Western Kazakh-
stan population. Classification by sex (5
variables) gave us 7 males and 4 females
in the sample, and for three birds values
of the function were close to zero, so we
consider these three classifications as not

Ta6a. 4. [NepemeHHbie (N=9), BKAIOYEHHbIE B AUCKPUMMHAHTHLIN aHaAM3 o obydaroueri Boibopke (n=40), rae B pOAM rpynnmpyioies
repeMEHHOVT BbICTYTAaA MOA MTEHLIOB, M KAACCU(PUKALMOHHDBIE KOI(P(PULIMEHTDI AAST STUX NEPEMEHHbIX. Hanboree 3HaummMble nepemeHHble
BLIAGAEHDI JKUPHLIM KY[PCUBOM.

Table 4. Variables (n=9) in the model obtained via discriminant analysis on training sample of nestlings (n=40) with sex as grouping variable
(the most significant variables are emphasized with bold italic), and classification coefficients.

lMepemeHnas WUTorn anaamsa AMCKPMMMHAHTHLIX (DYHKUMMA DyHKuMA KraccnbuKaumm
Variable Discriminant function analysis results Classification functions
n=40 Wilks’ Partial F-remove p-level Toler. 1-Toler. Camka Camen
Lambda Lambda (1.30) (R-Sqr.) Female (n=21) Male

p=0.525 (n=19) p=0.475

DKL 0.20 1.00 0.00 0.96 0.25 0.75 -1.23 -1.20
DKV 0.23 0.86 4.69 0.04 0.12 0.88 -10.21 -7.53
DKN 0.29 0.68 14.04 0.00 0.08 0.92 34.67 28.77
VK 0.20 1.00 0.00 0.99 0.43 0.57 2.54 2.56
RR 0.21 0.93 2.24 0.14 0.20 0.80 -0.39 0.32
DC 0.21 0.94 1.83 0.19 0.53 0.47 2.37 2.12
SHC 0.35 0.56 23.66 0.00 0.50 0.50 30.16 24.14
DK 0.20 1.00 0.06 0.81 0.09 0.91 0.28 0.27
DH 0.21 0.93 2.41 0.13 0.08 0.92 -1.48 -1.35
KoHcraHTa / Constant -576.19 -464.26
lMpoueHT NPaBMALHLIX KAACCH(PMKALNA 85,71% 94,74%

Percent of correct classifications

(18 BepHbIX / correct,
3 ownbOYHLIX / errors)

(18 BepHbIX / correct,
1 owmbouHLIN / error)
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Aaree 1Mo MMEIoMMCST AAHHBIM ObIA MPOBe-
AEH AVICKPYMMHAHTHDBIM aHaAns. B aHaams 6biao
BKAIOYEHO 9 OCHOBHLIX MEPEMEHHDLIX — AAUI-
Ha KAIOBA OT AGA, AAMHA KAIOBA OT BOCKOBMLIDI,
AMVHA KAIOBA OT HO3APM, BbICOTA KAIOBA, Pa3pes
pTa, AAVHA LIEBKU, AVIAMETP LIEBKU, AAVIHA XBO-
CTa, AAVHA KPBIAQ (TABA. 4). [oMnbITKA YMEHBIINTD
YMCAO MEPEMEHHDBIX MPUBOANAA K 3HAYUTEALHO-
MY YXYAIEHUIO KAYEeCTBA PA3AEAEHMSI.

identified (table 13). Applying classification
by both sex and size (19 variables) gave us
distribution by sex (7 females and 7 males)
and among them 3 males were classified as
Altai group that is equal to big-size class, 4
males — as Kazakhstan group that is equal
to small-size class; 5 females were classi-
fied as big-size class and 2 as small-size
(table 14). Depicting canonical scores on a

Ta6a. 5. OrnpesereHue rnora nTeHUoB 13 obydaroluesi Bbibopku (n=40) C MOMOLbIO KAACCUPUKALIMOHHOM CDYHKLIMM U CPABHEHUE C PE3YALTATAMM
OIMPEAEAEHMS] [TOAA MOAEKYASPHO-TEHETUHECKMMU METOAAMM.

Table 5. Sex prediction for nestlings from the training set (n=40) via classification function and its comparison with molecular-genetic sex

Moa, MIM Sex, MGM

Moa, AA Sex, DA

definition.
N° Pernon Region Sf
1 UeHtpanbHbiit KasaxcraH / Central Kazakhstan -0.24
2 UeHtpaabHbiii KasaxcraH / Central Kazakhstan 6.35
3 UentpanbHbiit Kasaxcrad / Central Kazakhstan 8.78
4 LeHtpanbHbin KasaxcraHn / Central Kazakhstan 5.57
5  LleHTpaabHbii KazaxcraH / Central Kazakhstan 2.78
6  UentpanbHbiii Kazaxcran / Central Kazakhstan 8.14
7  LleHtpaabHbii KazaxcraH / Central Kazakhstan 7.32
8  LleHrtpanbHbiin KasaxcraH / Central Kazakhstan 3.37
9  Aanraii / Altai Mts. -1.17
10 Anaraii / Altai Mts. 3.88
11 Anxtait / Altai Mts. 2.69
12 Anarani / Altai Mts. 6.20
13 Anaraii / Altai Mts. 4.42
14  Anxtait / Altai Mts. 7.04
15 Anaraii / Altai Mts. 8.55
16 Anaraii / Altai Mts. 6.30
17 Anxtait / Altai Mts. 13.93
18 Anaraii / Altai Mts. 13.03
19 Anxrtait / Altai Mts. 11.30
20 Anatan / Altai Mts. 10.44
21  Anatam / Altai Mts. 9.52
22 Antaii / Altai Mts. -12.17
23  Anatam / Altai Mts. -7.90
24 Aatan / Altai Mts. -12.83
25 Antaii / Altai Mts. -4.90
26  Anatam / Altai Mts. -10.14
27 Antaii / Altai Mts. -5.95
28 Anataii / Altai Mts. -90.22
29 Anatam / Altai Mts. -14.73
30 Antaii / Altai Mts. -10.99
31 Aatam / Altai Mts. -12.39
32 Anrtaii / Altai Mts. -5.40
33 Antaii / Altai Mts. -4.39
34 LleHtparbHblii KasaxcraH / Central Kazakhstan -0.51
35 UeHtparbHbiii KasaxcraH / Central Kazakhstan -6.17
36 LUeHtpaabHbivi Kazaxcran / Central Kazakhstan -12.83
37 UeHtpanbHblit KasaxcraH / Central Kazakhstan -4.68
38 LUentpanbHbiii Kazaxcran / Central Kazakhstan -13.62
39 LleHtpaabHbii KazaxcraH / Central Kazakhstan -9.97
40 LleHtpanbHbiin KasaxcraH / Central Kazakhstan -9.94

Camka / Female
Camka / Female
Camka / Female
Camka / Female
Camka / Female
Camka / Female
Camka / Female
Camka / Female
Camka / Female
Camka / Female
Camka / Female
Camka / Female
Camka / Female
Camka / Female
Camka / Female
Camka / Female
Camka / Female
Camka / Female
Camka / Female
Camka / Female
Camka / Female
Cameu / Male
Cameu / Male
Camen / Male
Cameu / Male
Cameu / Male
Cameu / Male
Camel / Male
Cameu / Male
Cameu / Male
Cameu / Male
Camen / Male
Cameu / Male
Cameu / Male
Cameu / Male
Cameu / Male
Cameu / Male
Cameu / Male
Cameu / Male
Cameu / Male

?

Camka / Female
Camka / Female
Camka / Female
Camka / Female
Camka / Female
Camka / Female
Camka / Female
Cameu / Male
Camka / Female
Camka / Female
Camka / Female
Camka / Female
Camka / Female
Camka / Female
Camka / Female
Camka / Female
Camka / Female
Camka / Female
Camka / Female
Camka / Female
Cameu / Male
Cameu / Male
Camen / Male
Cameu / Male
Cameu / Male
Cameu / Male
Cameu / Male
Camen / Male
Cameu / Male
Cameu / Male
Camen / Male
Cameu / Male

?

Cameu / Male
Cameu / Male
Camen / Male
Cameu / Male
Cameu / Male
Cameu / Male
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B rpynny, no KOTOpol MPOBOAMACS] aHa-
Au3, nonaam 21 camka n 19 camuos, y Ko-
TOPLIX MOA ObIA OMPEAEAEH TEHETUYECKMU.
Hanboree 3HAUMMLIMM MEPEMEHHBLIMM B
MOAEAM AAsl PA3AEAEHMsI MO TMOAOBOMY
MPU3HAKY OKa3aAUCh AMAMETP LIEBKU, AAU-
Ha KAIOBA OT HO3APM U AAMHA KAIOBA OT BOC-
KOBULIDI.

Mo pe3yAstatam aHaaM3a YAAAOChL AO-
OUTLCSI CAGAYIOWIEN AOAU BEPHDLIX KAACCU-
chukaunii B rpynnax: camku — 95,24 % (20
CAyYaeB BepHOU Kaaccucpmkaumm ms 21),
camubl — 94,74 % (18 cayyaeB BepHOW
Kaaccucpvkaumm us 19), npu ypoBHeE AUC-
KpuMrHaumm: Asimoaa Yuakca: 0,20, npuba.
F (9,30)=13,59, p<0,0005 (1abA. 5).

[ToayyeHHas coyHKUMs1 kKaaccudpmkaumm (1)
AASl OTIPEAEAEHMST MOAA MTEHLIOB CTEMNHOro
OpA& MOXKET ObITh MPEACTABAEHA B CAEAYIO-
em BUAE:

Sf = Ff - Fm,

Ff = -576,19 + -1,23 * DKL + -10,21 *
DKV + 34,67 * DKN + 2,54 * VK + -0,39 *
RR + 2,37 * DC + 30,16 * SHC + 0,28 * DK
+-1,48 * DH,

Fm = -464,26 + -1,20 * DKL + -7,53 *
DKV + 28,77 * DKN + 2,56 * VK + 0,32 *
RR + 2,12 * DC + 24,14 * SHC + 0,27 * DK
+-1,35*DH

rae Sf — utorosasi KAacCcMprKaUMOHHAsI
hyHKUMS, KOTOpAasi KaAacCUpMUMPYeT MTU-
Ly KaK camua, Mpu 3Ha4YeHusIX meHee -1, u
KaK CaMKy, Mpu 3HadeHusx 6oaee 1. IMpu
MOrPAHUYHLIX 3HAYEHMSIX (pyHKUMM OT -1
A0 1 HaA&XKHOCTb KAACCMUKALMU MpPEA-
CTaBASIETCSl HEAOCTOBEPHOM, Ff — 3HaYeHue
hyHKUMM KAaCCUMpUKALMKM AAST TPYMMbI Ca-
MOK, Fm — 3HayeHue pyHKUMMN KAaccudu-
KaUMu AAsl TPYTIMbLI CAMLIOB.

AAS1 MOBLILEHMSI TOYHOCTU METOAA BbLIAM AO-
MOAHUTEALHO PACCYUTAHLI OTHOLIEHMsT BCeX
NMPOMEPOB MTEHLOB APYr K Apyry. B wurore
B aHaAM3 TMOMMMO 9 OCHOBHLIX MepeMeH-
HDLIX — AAMHA KAIOBA OT ABa, AAMHA KAIOBA OT
BOCKOBMLIbI, AAMHA KAIOBA OT HO3APW, BLICOTA
KAIOBA, paspes pra, AAMHA LEBKU, AUAMETD
LIeBKM, AAMHA XBOCTA, AAMHA KPbIAQ, ObiAM
TAIOKE BKAIOYEHDLI M VX OTHOWEHMSI APYr K
Apyry (Bcero 45 nepemeHHbIX). AHaAU3 MPo-
BOAMACS C nNpumeHeHnem Forward Stepwise
MOAEAU OTOOPA 3HAYMMBIX AASI PASAEAEHMUSI
nepemeHHbIX. Hanboaee 3HauMmbiMmM nepe-
MEHHDLIMM B MOAEAU AASI PA3AEAEHMS MO MO-
AOBOMY MpPU3HAKY OKA3aAUCh: AMaMETP LIeB-
KM, AAMHA XBOCTQ, OTHOIUEHME AAVHDI KAIOBA
OT HO3APU K AAMHE XBOCTA, OTHOLIEHUE AAU-
Hbl KAIOBA OT BOCKOBMLILI K AAMHE XBOCTa U

plot showed that all birds from Western KZ
population lay inside clusters obtained for
training sample consists of nestlings from
Central KZ and Altai, without major increase
of overlap between clusters (fig. 10) — only
one female (classified as small-sized bird)
was found in between of two female’s size
clusters. That means that in the population
of the Steppe Eagle there actually are birds
of two size classes, and an analysis by the
set of morphometric parameters allows
discriminating between small females and
huge males even in one breeding popula-
tion.

Conclusion

Discriminant analysis on training set of 40
nestlings of the Steppe Eagle showed the
possibility to determine sex of 45-55 days-
old nestlings by means of morphometry
even in populations where breeding eagles
belong to two size classes. The minimal set
of variables that is necessary for discrimina-
tion with more than 90 % correct cases — is
5 variables: tarsus’s diameter (SHC), length
of tail (DH), ratio of bill's length from the
tip to the cere to the length of tail (DKV/
DH), ratio of bill’s length from the tip to the
anterior edge of the nostrils to the length of
tail (DKN/DH) and ratio of gape’s size to the
tarsus’s length (RR/DC). Classification func-
tion is described in the text.

Bo3pacr nreHUoB CTernHOro opAa, B KOTOPOM r0-
rPELHOCTH MPU OMPEAEAEHUM M0AA MO UX PasMepam
CTPEMSATCA K MUHUMAALHLIM — cTaplue 45 AHe.

doro U. KapskuHa.

Age of the Steppe Eagle nestlings for which the errors
in determining the sex by their size will be minimal is
over 45 days. Photo by I. Karyakin.
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Ta6Aa. 6. [MepemerHbie (N=5), BKAIOYEHHDIE B AUCKPUMUHAHTHDINA aHaAM3 no obydatouweit Boibopke (n=40), TA€ B pOoAU rpyrnmpyrowei
repeMeHHOV BLICTYIMAA MOA MTEHLIOB, M KAACCUGDUKALMOHHDIE KOIGOGOULIMEHTBI AAST STUX MEPEMEHHDBIX. Hanboaee 3HauUMmbie nepemeHHbIe
BBIAEAEHDI )KUPHDBIM KYPCHUBOM.

Table 6. Variables (n=5) in the model obtained via discriminant analysis on training sample of nestlings (n=40) with sex as grouping variable
(the most significant variables are emphasized with bold italic), and classification coefficients.

Wilks’s Lambda = 0.19,
F (5.34) = 29.42, p < 0.0000

DyHKuMA Kraccmpmkaummn
Classification functions

MepemeHHasn

Variable Wilks’ Partial F-remove 1-Toler. Camka / Female Cameu / Male
n=40 Lambda Lambda (1.35) p-level Toler. (R-Sqr.) n=21, p=0.525 n=19, p=0.475
SHC 0.394388 0.476074 37.41753 0.000001 0.606999 0.393001 32.60 26.51
DH 0.226866 0.827615 7.08192 0.011800 0.074592 0.925408 4.61 4.40
DKV/DH 0.214274 0.876251 4.80167 0.035382 0.015909 0.984091 1832.00 2328.12
DKN/DH 0.283108 0.663202 17.26646 0.000207 0.015574 0.984426 5153.82 4199.15
RR/DC 0.202500 0.927201 2.66951 0.111515 0.755866 0.244134 388.82 432.15
KoHcraHta / Constant -1385.47 -1237.94
TMpoueHT NpaBMALHBLIX KAACCMbMKaumi 95.24% 100%

Percent of correct classifications

(20 BepHbIX / correct,
1 owmboYHLIN / errors)

(19 BepHbIX / correct)

Mo of obs

Wilks'

OTHOILIEHNE AMMHDI PTa K AAVIHE LIEBKM (TabA. 6).
PesyAbTaT aHaaM3a npuseAa€H Ha puc. 7.

AAsl IPOBEPKM OTOBPAHHDLIX MEPEMEHHDIX
6biAa MPOBEAEHA MPOBEPKA METOAOM KPOCC-
BaAvaaumm leave-one-out. [posepka BbisiBU-
AQ TPU CAyYHasl, TA€ AUCKPUMMHAHTHDLIY aHaAU3
AABaA OWMOKY MO HEKOTOPLIM BLIGOPKaM:
oaHa camka u3 LleHtpaabHoro KasaxcraHa
(taba. 7: nmmua N2 1), oaHa camka ¢ AaTas
(taba. 7: nmmua N2 10 — Haboaee 4acro Bbl-
SIBASIAACL OLIMOKA B OMPEAEAEHMM MOAA 3TOM
camikm) 1 oavH camell 13 LleHTpaabHoro Kasax-
craHa (taba. 7: nmmua N2 36). AoAst HAAEKHDIX
KAACCUUKALIMIA B Ipyrrax AAsl paccmarpuBa-
eMOM BLIGOPKM ObIAA MOAYYEHA CAEAYIOWIAS:
cami — 90,48 % (19 cayyaeB BepHOM Kaac-
cncpukaumm m3 21), camusl — 100 % BepHoiA
Krraccucpukaumm 3 19, cymmapHo — 95,0 %
(38 cayyaes BepHol kaaccucpmkaumm us 40)

MMcTorpamMma pacnpedengina KAHOHWYECKUK SHAYEHUA

Lambda:

,1877577

Histogram of canonical scores
— Expected Normal
F {534) =

T+ ApPTox. 29,41689 p <« L0000

Ve

MpY YPOBHE AUCKPUMMHALMK: AsimbAa YUAK-
ca: 0,19, F, ,,=29,42, p<0,0000 (Taba. 7).
[ToayyeHHas doyHKUMsI Kaaccudomkaumm (2)
AASI OMPEAEAEHMsI MOAA MTEHLIOB CTerHOro
OpA& MOXKET ObITb MPEACTABAEHA B CAEAYIO-

LIEM BUAE:

Sf=Ff-Fm,

Ff=-1385,47 + 32,60 * SHC + 4.61 * DH
+5153,82 * DKN/DH + 1832,00 * DKV/DH
+ 388,82 * RR/DC,

Fm = -1237,94 + 26,51 * SHC + 4.40 *
DH + 4199,15 * DKN/DH + 2328,12 * DKV/
DH + 432,15 * RR/DC,

rae Sf — utoroBasi KAaCCUPUKALIMOHHAsI
hbyHKUMSI, KOTOpast KAacCcudpMUMpyeT MTU-
Ly KaK camua, npu 3HavyeHusix meHee -1,5,
M KaK CamKy, Mpu 3HadeHusix Goaee 1,5.
Mpu BAM3KMX K HYAIO 3Ha4YeHusX (ot -1,5 A0
+1,5) Haa&KHOCTL KAaCcCUMUKALMM TPeA-
CTaBASIETCS HEAOCTOBEPHOM COrAACHO Mpo-
BeA&HHOM npoBepke. Ff — 3HayeHne hyHK-
LIMM KAQCCUVIKALIMM AAST TPYTITNLE CAMOK, Fm
— 3Ha4yeHue PyHKUMU KAACCUUKALIUM AAST
rpynnbl CAMLIOB.

Puc. 7. lncrorpamma pacripeseAreHmsi KAHOHMYECKUX
3Ha4Y€HUI AUCKPUMMHAHTHOM (PYHKLMM 110 0ByHaro-
weii Bbibopke (N=40); rpynnmpyowmi MPU3HAK — MOA
nTeHUa; 5 nepeMeHHbIX B MOAEAN.

Fig. 7. Histogram of canonical scores of discriminant
function obtained on training sample (n=40);
grouping variable — sex of a nestling; 5 variables in a
model.
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Taba. 7. OrpeaeaeHye roAa NTeHLOoB 13 obydaroweit Bbi6opky (N=40) ¢ MOMOLLbIO KAACCUCOUKALIMOHHOM (PYHKLIMM M CPABHEHME C PE3YALTATAMM

OIMPEAECAEHMSI MTOAA MOAEKYASIPHO-TEHETUYECKMMM METOAAMM.

Table 7. Sex prediction for nestlings from the training set (n=40) via classification function and its comparison with molecular-genetic sex

definition.

N¢ Pernon / Region

Sf

Moa, MIM / Sex, MGM

IMoa, AA / Sex, DA

—

LleHtparbHbiii KazaxcraH / Central Kazakhstan
LleHTpaabHbi KazaxcraH / Central Kazakhstan
LleHTpaabHbit KazaxcraH / Central Kazakhstan
LleHTpaabHbi Kazaxcrad / Central Kazakhstan
LleHntpaabHbii Kazaxcran / Central Kazakhstan
LleHTpaabHbii KazaxcraH / Central Kazakhstan
LlentpanbHbii Kazaxcran / Central Kazakhstan
LleHTpaabHbit KazaxcraH / Central Kazakhstan
Antait / Altai Mts.
Antait / Altai Mts.
Antai / Altai Mts.
Aatait / Altai Mts.
Antain / Altai Mts.
Antaii / Altai Mts.
Antain / Altai Mts.
Antait / Altai Mts.
Anataii / Altai Mts.
Antait / Altai Mts.
Antain / Altai Mts.
Antait / Altai Mts.
Antaii / Altai Mts.
Antain / Altai Mts.
Antait / Altai Mts.
Antaii / Altai Mts.
Antait / Altai Mts.
Antain / Altai Mts.
Antait / Altai Mts.
Antaii / Altai Mts.
Antain / Altai Mts.
Antait / Altai Mts.
Antaii / Altai Mts.
Antai / Altai Mts.
Antain / Altai Mts.

O 00 N O U b W N

W W W W W N N N N N N N NNDND = = = om m =m m =m m
B W N = O VOV 00 N O U b W DN = O VOV 0N O U b W N =~ O

LeHTtpaabHbivi Kazaxcran / Central Kazakhstan

W
w1

LlentpaabHbii Kazaxcran / Central Kazakhstan

w
&)}

LleHTpaabHbi KazaxcraH / Central Kazakhstan

w
~N

LlentpaabHbii Kazaxcran / Central Kazakhstan

w
[0}

LleHTpaabHbit KazaxcraH / Central Kazakhstan

w
\O

LlentpaabHbii Kazaxcran / Central Kazakhstan

o
o

LleHTpaabHbit KazaxcraH / Central Kazakhstan

-1.08
7.04
11.52
11.04
5.80
6.71
5.84
4.28
2.84
-1.72
4.81
7.46
3.75
5.62
.82
4.78
12.97
13.07
8.28
8.47
11.62
-13.28
-8.25
13.52
-7.24
-11.14
-4.90
-8.25
15.39
12.70
12.30
-6.70
-3.39
-6.83
14.55
-1.55
-6.24
-13.32
-12.59
-10.85

\

Camka / Female
Camka / Female
Camka / Female
Camka / Female
Camka / Female
Camka / Female
Camka / Female
Camka / Female
Camka / Female
Camka / Female
Camka / Female
Camka / Female
Camka / Female
Camka / Female
Camka / Female
Camka / Female
Camka / Female
Camka / Female
Camka / Female
Camka / Female
Camka / Female
Cameu / Male
Camen / Male
Cameu / Male
Cameu / Male
Cameu / Male
Cameu / Male
Camen / Male
Cameu / Male
Camen / Male
Cameu / Male
Cameu / Male
Cameu / Male
Cameu / Male
Camen / Male
Cameu / Male
Camen / Male
Cameu / Male
Cameu / Male

Cameu / Male

Cameu / Male
Camka / Female
Camka / Female
Camka / Female
Camka / Female
Camka / Female
Camka / Female
Camka / Female
Camka / Female

Cameu / Male
Camka / Female
Camka / Female
Camka / Female
Camka / Female
Camka / Female
Camka / Female
Camka / Female
Camka / Female
Camka / Female
Camka / Female
Camka / Female

Cameu / Male

Camen / Male

Cameu / Male

Cameu / Male

Cameu / Male

Cameu / Male

Camen / Male

Cameu / Male

Camen / Male

Cameu / Male

Cameu / Male

Cameu / Male

Cameu / Male

Camen / Male

Cameu / Male

Camen / Male

Cameu / Male

Camen / Male

Cameu / Male




208 [lepHartbie XMIHUKM U ux oxpaHa 2017, 35

MeToAbl UCCAEAOBAHMI

Ta6a. 8. OnpesereHue MoAa NTEHLOB 13 TECTOBOJ BbIGOPKM C MOMOLLLIO
KAQCCUCPUKALMOHHOM (hYHKLMM (N=28, MOAEKYASIPHO-rEHETUHECKNE METOALI AAST

OIMPEAEAEHMS MTOAA HE MPUMEHSIANCDH — TTOA HeM3BECTEH).

Table 8. Sex prediction for nestlings from the test set via classification function
(n=28, molecular methods were not implemented — sex is unknown).

N° Permon / Region Sf Moa, AA / Sex, DA

41 LeHTpaabHbi KazaxcraH 3.88 Camka / Female
Central Kazakhstan

42 LleHTpaabHb¥i KazaxcraH 0.04 ??? (3HayeHue BAU3KOE K HYAIO)
Central Kazakhstan

43  LleHTpaabHbI KasaxcraH -3.45 Cameu / Male
Central Kazakhstan

44  LleHtparbHbiin Kasaxcran -2.48 Camen / Male
Central Kazakhstan

45 LleHtpaabHbit KazaxcraH  -14.30 Cameu / Male
Central Kazakhstan

46 LleHTpaabHbI KasaxcraH -2.04 Cameu / Male
Central Kazakhstan

47 Anataii / Altai Mts. -0.30 ??? (3HayeHue GAM3KOE K HYAIO)

48 Anxtaii / Altai Mts. 3.18 Camka / Female

49 Anxtani / Altai Mts. 6.05 Camka / Female

50 Anxraii / Altai Mts. 4.31 Camka / Female

51 Aarani / Altai Mts. 3.17 Camka / Female

52 Aaranm / Altai Mts. 10.26 Camka / Female

53 Aaranm / Altai Mts. 15.87 Camka / Female

54 Anatan / Altai Mts. 9.19 Camka / Female

55 Aarai / Altai Mts. -14.43 Camen / Male

56 Aatani / Altai Mts. -9.88 Cameu / Male

57 Anatani / Altai Mts. -9.55 Cameu / Male

58 Aarairi / Altai Mts. -6.90 Cameu / Male

59 Anaran / Altai Mts. -14.93 Cameu / Male

60 Anxrait / Altai Mts. -18.99 Cameu / Male

61 Anxrtain / Altai Mts. -11.30 Cameu / Male

62 LleHtpanbHbiii Kazaxcran  -12.95 Cameu / Male
Central Kazakhstan

63 UeHtparbHbii KazaxcraH  -13.11 Cameu / Male
Central Kazakhstan

64 UeHtparbHbii KazaxctaH  -15.63 Cameu / Male
Central Kazakhstan

65 UeHtparbHbii KazaxctaH -12.82 Cameu / Male
Central Kazakhstan

66 LeHTtparbHbii KasaxcraH -8.89 Cameu / Male
Central Kazakhstan

67 UeHTtparbHbii KazaxctaH  -17.89 Cameu / Male
Central Kazakhstan

68 LleHtpanbHbii Kasaxcran  -15.11 Cameu / Male

Central Kazakhstan

Mbl MPUMEHUAM TOAYHEHHYIO (OYHKUMIO
KAACCUpMKaUMM K MTEHLAM, MOA KOTOPbIX
He ObIA onpeAeAréH reHetmdecku (n=28).
[Tpn 3ToM 18 M3 HUX OKa3aAUCh OTHECEHHDI-
MM K camuam U 8 — K camKam U 2-X MTvl He
YAAAOCh PA3HeCTV Mo rpynnam fno npuynHe
MOrPAHMYHOIO 3HA4Y€HUsl KAACCMUKALIMOH-
HOM hyHKUMM (0AHA nTnua u3 LleHTpasbHOro
KasaxcraHa u oaHa — u3 PecriybAnkn AATaii).
Takum 06pasom, yAAAOCh PASHECTM MO Ipyri-
nam 92,86 % ntuu (Taba. 8).

Pe3yAbTaTbl HEAABHMX UCCAEAOBAHMI MOKa-
3aAM OTCYTCTBME B THE3A0BOM apeaie CTeNHo-
ro OpAa CTPOroM KAMHaALHOWM M3MEH4YMBOCTU
Yy NTULL. Y 3TOro BMAA YBEAMYEHME Pa3MEPOB
MAET CO BCEX CTOPOH apeara B COBPEMEH-
HOM €ro KOHType€ K €ro LIeHTPy, rae B AATae-
CasiHCKOM pervoHe COCPEAOTOYEHDLI camble
KpyrHble nTvubl. [1py 3ToM B ropHbIX rpyrn-
nax (Myroakapsl, FO>kHbIM Ypaa, KasaxcraH-
CKMIA MEAKOCOTIOYHMK) Kak Ha 3araae, TaKk u
Ha lore apeaaa CTEerNHOro OpAa, BCTPEYaloTCsl
THe3AsIMecs] KpyrnHble MTvubl (4acTo B na-
pax!), pasmep KOTOPbLIX AOCTATOYHO CUALHO
BLIAGASIETCS] HA (POHE «MEeAKMX coceaei» (CM.
puc. 8). DLIAO cAEAQHO MPEANOAOXKEHME, YTO
BO MHOTMX MOTMYASILMSIX CTEIMHLIE OPAbI MPEA-
CTaBA€HDI MMTULIAMM ABYX PAa3MEPHBLIX KAACCOB
— MEAKOTO M KPYIMHOTO, Y Mbl MPEANOAAraem,
YTO KPYrMHbIE MTULLI AMOO MPOUCXOAST M3
nonyAsiumi Axtae-CasiHCKOro pervoHa, Asnéo
HecyT B cefe aAanTuBHLIE MPU3HAKM K Pas-
MHO>XEHMIO B TOPHLIX YCAOBUsIX (KapsikvH m
Ap., 2016D).

AAsl OomnpeAeAeHMst 3HAYMMOCTU  PA3AUHUI
MEXXAY CPEAHMMM 3HAYEHMSIMU PsiAa U3Mepe-
HUI MTEHLOB CTEMHOro opAa B 4-x rpynmnax
(camkmn m3 LleHtpaanbHoro KasaxcraHa n=8,
camubl 13 LleHTpaabHoro Kasaxcrana n=7,
camky ¢ Aatast n=13, camubl ¢ AAtast n=12)
ObIA MPOBEAEH  AMCMEPCUOHHDLIM  AHAAM3
(ANOVA). Kputepuii HammeHbLIeN 3Ha4uu-
moti pasHocm (H3P mam LSD-tect) nokasan,
YTO MO AAVIHE KAIOBA OT ABa, AAVIHE KAIOBA OT
BOCKOBWLIbI, BLICOTE KAIOBA, AAVHE U AMAMETPY
LIEBKM HE BLISIBAEHO AOCTOBEPHLIX PasAnymi
mexxay camuamu u3 LleHtpaabHoro Kasax-
CTaHa M camuamu C AATasl, MO BLICOTE KAIOBA,
AAMHE XBOCTa M AAVHE KPbIAQ — MEXKAY CamLia-
mu u3 LleHTpaabHoro KasaxcraHa u camkamu
n3 LleHTpasbHoro KasaxcraHa, 3ato no ammHe
KAIOBA OT AGAQ, AAIHE KAIOBA OT BOCKOBMWLIDI,
AAVIHE KAIOBA OT HO3APM, paspesy pra, pasme-
pam LIEBKM, MMEIOTCSI AOCTOBEPHLIE PA3AUYMST
mexxay camuamm u3 LleHtpaabHoro Kasaxcra-
Ha M camKamu 13 0BOMX PETMIOHOB, MO AAVHE
KAIOBA OT HO3APM, pPaspesy pPra, KPLIAY U XBO-
CcTy — MeXkay camuamum u3 LleHtpaasHoro Ka-
3axcraHa U AATasl, a Mo AAMHE KAIOBA OT ADa,
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Puc. 8. Perucrpaumm
KPYIHDBIX CTEMHLIX OPAOB
B PA3HDIX MOMYASILIMSIX.
YcAoBHBbIE 0603HAYEHUSI:
BP — rHe3asiumecs napbl
KpynHbIX nmmd, 1b — no-
MYASILIMY Y THE3AOBbIE
rpynnMpoBKM, 1a — KOH-
TYPp THE3A0BOIO apeana,
2 — OCHOBHas1 06AaCTDb
rHe3A0BaHusl, 3 — rpaHn-
upl ctpaH. No: KapskuH
u Ap., 2016.

Fig. 8. Registrations of
big-size Steppe Eagles
in different populations.
Legend: BP — breed-
ing pairs of big-size
birds, 1b — breeding
populations and nesting
groups, 1a — border of
the breeding range,

2 — main breeding
areas, 3 — countries
borders. From: Karyakin
et al., 2016.

PasHuLAa B BU3YaAbHbIX
pasmepax camua n
CamKy B 3aBUCMMOCTM OT
PA3HMLbI B X BO3PAC-
T€: CA€Ba CaMKa craplue
camMmLa Ha HECKOALKO
AHE/, cripaBa — cameLl
craplie Camky Ha He-
CKOABKO AHEWA.

doto M. KapsikuHa n

3. HukoaeHko.

The difference in the
visual dimensions of
the male and female,
depending on the dif-
ference in their age: at
the left — female is older
than the male on sev-
eral days, at the right

— male is older than the
female on several days.
Photos by I. Karyakin
and E. Nikolenko.
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AAMHE KAIOBA OT BOCKOBWLIbI, BLICOTE KAIOBA,
paspesy pra, AMameTpy LEBKU, AAMHE KPbIAQ
M XBOCTa — MEXKAY camKkamu 13 LleHTpaabHOro
KazaxcraHa u Aatas (Taba. 9).

[TornbiTka pasA€AnThL C MOMOLILIO AVCKPU-
MMHAHTHOTO aHaAM3a MTEHLUOB U3 Obydaio-
wer BbIGopku (N=40) Mo YeTbpéM rpymnnam
(camkm u3 LleHTpaabHoro KasaxcraHa n=8,
camubl u3 UeHtpaabHoro KasaxcranHa n=7,
caMku ¢ Aatast n=13, camubl ¢ AAtast n=12)
TaKKe yBeH4YaAach ycrnexoM. B aHaamse Tak-
>ke GbIAM UCTIOAL30BaHBI MOPhoMepUYecKme

80° 90° 20° 100° 110°

XAPaKTEPUCTUKN U UX OTHOWEHUE APYyr K
Apyry. OT60p MepeMEHHLIX MPOBOAMACS C
nomouibio arroputma Forward Stepwise. B
PE3YALTUPYIOWNI  aHaAM3 ObiAM  OTOOPAHDI
19 nepemeHHbIX (TabA. 10), KOTOpLIE MOKA-
3aAM OYEHL XOopollee pasAeAeHue NTuu Ha 4
rpynrol O TPEM KOPHEBLIM BEKTOpPam (puc.
9). [NepBuiit BEKTOP AEAUT BLIGOPKY MO MOAO-
BOV MPUHAAEKHOCTM MTULLI (OOABIIE HYAsI
— CaMKM, MEHbLIe — CaMmLIbl), BTOPOW BEKTOP
pPa3AeAsieT Ka3axCTaHCKMX M aATalCKMX Cam-
LOB (GOAbLIE HyAsl — AATal, MEHDILIE HYAsI —
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MeToAbl UCCAEAOBAHMI

Ta6Aa. 9. Pesyavtatsl LSD-Tecta no 9 npomepam MTEHLOB CTEMHOIO OPAA C rPYMAMMPOBKON MO MOAY M OBAACTU MPOUCXOKAEHMS — LIEHTPAAbHDIN

Kaszaxcran (LUK) vian AAtaii.

Table 9. Results of LSD-test for the set of 9 measurements of nestlings of the Steppe Eagle with sex and area of origin — Central Kazakhstan

(CKZ) or Altai as grouping variables.

Camku m3 LK Camkm ¢ Artas Camubl ¢ ArTas Camuni n3 UK
Females from CK Females from Altai Males from Altai Males from CK
DKL M=48.688 M=51.577 M=46.942 M=44.943
Camku m3 LIK / Females from CK 0.016394 0.142910 0.007504
Camkm ¢ Antas / Females from Altai 0.016394 0.000062 0.000003
Camuni ¢ Axtas / Males from Altai 0.142910 0.000062 0.108525
Camuni n3 LIK / Males from CK 0.007504 0.000003 0.108525
DKV M=34.388 M=36.231 M=33.483 M=32.000
Camku m3 LIK / Females from CK 0.013059 0.215351 0.005747
Camkum ¢ Aatas / Females from Altai 0.013059 0.000101 0.000002
Camubi ¢ Artas / Males from Altai 0.215351 0.000101 0.054723
Camuni n3 LIK / Males from CK 0.005747 0.000002 0.054723
DKN M=30.325 M=31.415 M=29.033 M=27.700
Camku m3 LIK / Females from CK 0.087142 0.047604 0.000767
Camku ¢ Aatas / Females from Altai 0.087142 0.000120 0.000002
Camubi ¢ Aatas / Males from Altai 0.047604 0.000120 0.049602
Camusi n3 LIK / Males from CK 0.000767 0.000002 0.049602
VK M=24.075 M=25.223 M=22.858 M=22.943
Camkm m3 LIK / Females from CK 0.044571 0.036560 0.083175
Camkm ¢ Artas / Females from Altai 0.044571 0.000027 0.000336
Camubi ¢ Axtas / Males from Altai 0.036560 0.000027 0.885690
Camusi n3 LIK / Males from CK 0.083175 0.000336 0.885690
RR M=69.287 M=72.385 M=68.542 M=63.857
Camku m3 LIK / Females from CK 0.033846 0.604165 0.001864
Camkum ¢ Aatas / Females from Altai 0.033846 0.004028 0.000001
Camubi ¢ Artas / Males from Altai 0.604165 0.004028 0.003255
Camuni u3 LIK / Males from CK 0.001864 0.000001 0.003255
DC M=105.11 M=108.72 M=100.93 M=98.229
Camku m3 LIK / Females from CK 0.165585 0.115536 0.024784
Camku ¢ Aatas / Females from Altai 0.165585 0.001540 0.000356
Camuni ¢ Artas / Males from Altai 0.115536 0.001540 0.323167
Camuni n3 LIK / Males from CK 0.024784 0.000356 0.323167
SHC M=12.262 M=13.312 M=11.363 M=11.121
Camkn m3 LIK / Females from CK 0.000296 0.001738 0.000564
Camkum ¢ Aatas / Females from Altai 0.000296 0.000000 0.000000
Camubi ¢ Aatas / Males from Altai 0.001738 0.000000 0.390144
Camusi n3 LIK / Males from CK 0.000564 0.000000 0.390144
DK M=340.63 M=400.00 M=385.00 M=328.57
Camkm m3 LIK / Females from CK 0.002924 0.024421 0.577087
Camku ¢ Aatas / Females from Altai 0.002924 0.371272 0.000755
Camubl ¢ Axtas / Males from Altai 0.024421 0.371272 0.006884
Camuni n3 LIK / Males from CK 0.577087 0.000755 0.006884
DH M=168.75 M=2006.15 M=198.75 M=166.43
Camku m3 LIK / Females from CK 0.003766 0.019448 0.868347
Camkum ¢ Aatasn / Females from Altai 0.003766 0.495632 0.003245
Camubi ¢ Artas / Males from Altai 0.019448 0.495632 0.015945
Camuni n3 LIK / Males from CK 0.868347 0.003245 0.015945
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Taba. 10. [MepemMeHHbIE, BKAIOYEHHDIE B AMCKPUMMHAHTHLINA aHaAM3 o obydaroueit Bbibopke (n=40), TAe B POAU rPYMIVPYIOLEN MEPEMEHHOM
BLICTYIAaAO Pa3A€AEHME MTEHLIOB Ha 4 rpynmbl o MOAY M MonyAsaLmy (camim m3 LleHTpaabHoro KasaxcraHa, camky ¢ AAtas, camubl € AATas,
camupl u3 LleHTpaabHoro KasaxcraHa) M KAQCCMhMKALIMOHHbIE KOSGHCOULIMEHTDI AAST 3TUX MEPEMEHHLIX. Hanboree 3HaqUMMbie nepemMeHHbie
BDLIAEAEHDI JKUPHDIM KY[DCUBOM.

Table 10. Variables in the model obtained via discriminant analysis on training sample of nestlings (n=40) with combination of sex and
population of origin as grouping variable (4 groups: females from Central Kazakhstan — CKZ, females from Altai, males from Altai, males from
CKZ) and classification coefficients. The most significant variables are emphasized with bold italic.

Wilks’s Lambda = 0.003,
F (57.54) = 6.07, p < 0.000

DyHKUMA KAaccnmkaumm
Classification functions

LleHTpaALHBINA

Kasaxcran Pycckni Axtan
Central Kazakhstan Russian Altai
CamMka Camen Camka Camen
MepemenHasn Female Male Female Male
Variable Wilks’ Partial F-remove 1-Toler. (n=8) (n=7) (n=13) (n=12)
n=40 Lambda Lambda (3.18)  p-level Toler. (R-Sqr.) p=0.200 p=0.175 p=0.325 p=0.300
SHC 0.00293 0.89295 0.71933 0.55335 0.00349 0.99651 32681 32677 32639 32597
VK/DK 0.00359 0.72883 2.23236 0.11945 0.00014 0.99986 8208861 8175418 8149974 8163414
DKV/DKN 0.00304 0.85983 0.97815 0.42494 0.00092 0.99908 1532938 1534189 1532554 1535853
RR/DK 0.00655 0.39936 9.02404 0.00073 0.00005 0.99995 -3506123 -3495944 -3476252 -3445704
DKN/DH 0.00468 0.55846 4.74382 0.01312 0.00003 0.99997 -4464525 -4458705 -4437933 -4401111
DH 0.00541 0.48372 6.40398 0.00384 0.00508 0.99492 145 144 145 142
VK/SHC 0.00313 0.83477 1.18760 0.34243 0.00058 0.99942 358735 359242 359905 359362
SHC/DK 0.00347 0.75453 1.95194 0.15744 0.00013 0.99988 -19121748 -19081202 -19027805 -19035929
DKN/SHC 0.00430 0.60907 3.85106 0.02728 0.00011 0.99989 78597 79007 77349 80320
DKN/VK 0.00371 0.70423 2.51998 0.09053 0.00045 0.99955 1029229 1027562 1029502 1026047
VK 0.00658 0.39774 9.08511 0.00070 0.00044 0.99956 13047 12949 13011 12833
DKN 0.00322 0.81174 1.39153 0.27761 0.00035 0.99965 7622 7701 7705 7740
DKV/SHC 0.00460 0.56887 4.54726 0.01534 0.00014 0.99986 -267881 -268410 -267225 -269957
DK 0.00366 0.71506 2.39086 0.10245 0.00227 0.99773 -59 -58 -59 -57
VK/DH 0.00349 0.74995 2.00051 0.15003 0.00012 0.99989 -2467571 -2455607 -2446819 -2442970
RR/DH 0.00668 0.39176 9.31539 0.00062 0.00003 0.99997 1862962 1857684 1848389 1831418
DKN/DK 0.00492 0.53177 5.28314 0.00864 0.00005 0.99995 8759425 8748615 8696886 8630044
DKV 0.00329 0.79567 1.54083 0.23829 0.00052 0.99948 -27723 -27720 -27754 -27656
SHC/DH 0.00322 0.81366 1.37409 0.28263 0.00014 0.99986 5893031 5881462 5866803 5857374
KoHcraHta / Constant -1590079 -1589945 -1590485 -1588815
MpoueHT NPaBUABHLIX KAAccMbuKaumn
Percent of correct classifications 100 % 100 % 100 % 100 %

KasaxcraH, npu ycAoBMmM, YTO NTULIA — CAMeELL),
a TPeTUi — Ka3axCTaHCKUX U AATaliCKMX ca-
MOK (60AbLIe HyAsl — KazaxcTaH, MEHbILE HyAs!
— AAaTaii, Npu YyCAOBMM, YTO MTULIA — CAMKA),
YTO OTOBPAXKEHO Ha rpadhmkax 1 B TabA. 11.
AAst obydatowein BuIGopky noAydeHa 100 %
BE€pPHas KaaccucbukaLmsi rno rpymnnam.
Pe3syAstar  AUCKPMMMHAHTHOTO — aHaAM3a
(cm. TabA. 11) BLIA MPUMEHEH K OCTABILMMCSI
28 nTMuaMm, y KOTOpbIX MOA He BbIA orpeae-
A€H reHetnyecku. Pesyastarbl npuBeAeHbl B
TabA. 12. PasHMLA B ONpeAeAeH M MOAA Y MTHLL
MeXAY TeKYIMM aHaAM3OM U KAaccuchyKaLm-
OHHOW (POPMYAO, MOAYHEHHOW paHee (Taba. 6),

cocraBmaa 4 caydast (taba. 12: mmust N 43,
N2 44, N2 46 1 N2 64), 6e3 y4éta nmu, Ybe
OMNpeAeAeHMEe MoAA MO POPMYAE MbI COHYAU
HEHAAGKHLIM. [TTULILI, KOTOPLIM paHee He
YAAAOCh YCTAaHOBUTL MOA, B 3TOM aHaAM3€e BCe
OLIAM OTHEeCEHDI K camKkam. Bce nruubl, onpe-
AEAEHHDIE B TEKYLIEM AHAAM3E KaK CaMKM,
ObIAM MPABMABLHO PACTIPEAEAEHDI 10 IPyrinam,
COTAACHO PErMoHy npoucxoskaeHus. Cpean
MTUL, ONMPEAEAEHHDIX B TEKYILIEM aHAAM3E KaK
CamLIbl, BLIAO BLISIBAEHO MSITh OMOOK (TabA. 12:
N2 45, N° 62, N° 63, N° 67, N° 68), Bce oHu
CBSI3aHDLI C HEMPABUALHLIM OMPEAEAEHMEM MO-
MYASILMOHHOM MPUHAAEKHOCTY CAMLIOB M3
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Wilks' Lambda: ,0026157  approx. F (57,54) = ,067892 p < 0000 Puc. 9. PacnipeaereHye KaHOHMHYECKMX 3HAYEHMI ANC-
a - i . KPUMMHAHTHOM (PYHKLIMU, MOAYHEHHOM AAST PA3AEAEHMST
A o CaMku u3 L"{ { Females from CK o6yqalome17l BoI6OpKY (N=40) Ha 4 rpPymnsl COTAACHO
4 Camupl 3 LIK / Males from CK MOAY U PETMOHY MPOUCXOKAEHMST MTEHLOB, B MPO-
6 o Camxu c Antas / Females from Altai CTpaHCTBe TPEX KOPHEBbLIX BEKTOPOB. 19 nepemeHHbIX
& CaML[bI ¢ AnTtaa / Males from Altai B Mmoaean. CuHue Kpyru — caMku m3 LleHTpaabHOro
4 KasaxcraHa, KpacHble KBAAPATbl — CAMKM C AATasl, 3eAé-
Hble POMOBI — CaMLBbI C AATasl, PO30BbIE TPEYTOALHUKM
— camunl 3 LleHTpaabHoro KasaxcraHa. PacrioaroskeHue
2 - To4yek: (A) B nAockoctu 1 u 2 BeKTopoB (BeKkTop | otae-
i . o o ASIET CaMLOB OT CAMOK, BEKTOPD 2 OTA€AsIET CAMLIOB U3
g 0 ! ‘?j;m ol LlentpaabHoro KasaxcraHa or camuos u3 Aatas); (B) B
(i pr H nAaockoctu 1 u 3 BEKTOPOB (BEKTOP | OTAeAsieT camLIOB
@ OT CaMOK, BEKTOP 2 OTAEASET caMOK 13 LleHTpaabHOro
2 - KaszaxcraHa ot camok m3 Aatas); (C) B nhockoct 2 u 3
S ““a.\\ BEKTOPOB — BCE 4 IPyIrbl A€KAT OTAEALHO.
-4 £ & \ Fig. 9. Scatterplot for canonical scores of discriminant
| b J function calculated on training sample of nestlings
r \\ a divided on groups by sex and region of origin. 19
P ~—/ variables in the model. Blue circles — females from
Central Kazakhstan (CKZ), red squares — females from
-8 Altai, green rums — males from Altai, purple triangles
-8 6 = 2 0 2 4 6 8 — males from CKZ. Positioning of points in the plane:
Root 1 (A) of roots 1 and 2 (root 1 separates males from
Wilks' Lambda: ,0026157  approx. F (57,54) = 6,067892 p < ,0000 females, root 2 separates males from CKZ from males
7 . . . from Altai); (B) of roots 1 and 3 (root 1 separates
B o Camku uz LIK / Females from CK males from females, root 3 separates females from
8 4 CaMU,bI n3 LIK / Males from CK CKZ from females from Altai); (C) of roots 2 and 3 — all
5 [|o Camkn c Antas / Females from Altai 4 groups are separated from each other.
o Camupl ¢ AnTas / Males from Altai
4
3
2
™m
g 1 rué3a LleHtpaasHoro KasaxcraHa — 310 ObiAv
i 0 A ) KPYIMHLIE TMTULLI, MOMEPEHHLIE B TOPHDLIX
. rpyrnrnax, PasmMepHLIN KAACC KOTOPLIX COOT-
= \ BETCTBOBAA AATAMCKMM.
. = | B noatBep>ka€HME OMMCAHHOM Bbile rmrore-
5 \ G i 3bl O ABYX PasMePHbLIX KAACCaX CTeMHLIX OPAOB
v B MOMyASILMM, & TAIOKE AAST aAripOOUMPOBaHMsI
® T paspaboTaHHON MOPEPOMETPUYECKOA METOAU-
-5 . . + . - KU OMPEAEAEHMSI MOAA MTEHLIOB CTEMHLIX OPAOB,
B e * = 9 - 4 & 8 namu 6LIA NMPOBEASH aHaAM3 PasMEPOB MTVLL U3
Root 1 3araAHOKA3axCTaHCKOM MonyAsimu. [pomepol
Wilks' Lambda; 0026157 approx. F ( 57,54) = 6,0678%2 p <« L0000 nTeHUoB caeAaHbl B 2010 w1 2016 1T. B pamkax
c 7 o Camky uz LIK / Females from CK MPOEKTOB MO MOHUTOPUHIY CTeNHOro OpAa B
6l |* GamuplnsLIK/Males fromCK OpeH6yprckoit obaacm (Poccus), a Take B
o Cawmku c Antas / Females from Altai 3 I A A 7 06A
5| |o Camupl c AnTas / Males from Altai AMaAHO-KasaxCraHCKOT 1 AKTIOOUHCKOM 06Aa
crsix KasaxcraHa (KapsikvH u Ap., 2013; Kapsi-
4 KMH U Ap., 2016a; U3yyeHue..., 2016). B atnx
3 pervoHax Ha pPaBHMHE COCPEAOTOYEHbI THe3-
5 AOBBIE TPYIIMPOBKM CTEMHLIX OPAOB, OAM3KMX
& Mo pasMepam K TakoBbiM 13 LleHtpaabHoro Ka-
B 1 --///“ﬁ“w 3axCraHa, a B rOpHbIX rpynnax (Myroakapb u
"
0 ¥ ; / KBapLMTOBbIE rPsiAbl KOyKHOrO Ypana 1 3aypanbst
K e B 6acceitHe Opy) BCTPEYAIOTCs KPYIHDIE MTULIbI,
“ —— OAM3KME MO pasMepam K ataickum. ostomy
2| KpaiHe MHTEPECHO ObIAO OLIEHWUTL BO3MOXK-
5 HOCTU KAACCUhMKALIMK MO MOAY U pasMepPHLIM
; KAaCCaMm 3araAHOKAa3axXCTaHCKMX OPAOB, Ha OC-
-4 - HOBaHMM MOAEAU, MOAYYEHHOM MO Mpomepam
5 MTULL U3 APYTVX PETMOHOB apeana BUAA.
-8 -6 -4 -2 0 2 4 lMpumeHeHWe KAACCUDUKALIMOHHOW hop-
Root 2 MYADI, PA3AEASIIOLIEN MTULL MO TMOAY, MoKasa-
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Taba. 11. KaHoHMYeCKME 3HAYEHVSI AUCKPUMUHAHTHOM CDYHKLIMM 1O TPEM KOPEBBIM BEKTOPAM, MOAYHYEHHOM AASI KAACCUPUKaLmMy obydarouei
BbIGOPKM MTEHLIOB (N=40, reHETUYECKM ONMPEAEAEHHDIN MOA) CTEMHOIMO OPAA MO YETLIPEM IPyrnam COMAACHO MX MOAOBOM U MOMYASILMOHHO#M
npuHasexxHocTn. CM. ormcaHme B TEKCTe.

Table 11. Canonical scores of discriminant function separated training sample of nestlings (n=40, sex determined genetically) on 4 groups

according their sex and place of origin. See description in the text.

PermoH, noreBbie AAHHbLIE Moa, MM IMoa, Aa Permon, AA Pervion, AA
Region, field data Sex, MGM Root 1 Sex, DA Root 2 Region, DA Root 3  Region, DA
1 UeHTtparbHbivi KasaxcraHn Camka / Female  3,83905 Camka/Female -0,76690 ----------- 3,68580 LK / CKZ
Central Kazakhstan
2 LleHtpasbHbii KasaxcraH Camka / Female  2,80713 Camka /Female 0,14019 -----mem- 1,30483 LIK / CKZ
Central Kazakhstan
3  LUeHrtpasbHbivi KasaxcraHn Camka / Female  3,86135 Camka/Female 0,25485 -----oo- 3,27084 LIK / CKZ
Central Kazakhstan
4 LUeHTpanbHblii KazaxcraH Camka / Female  4,57427 Camka /Female 0,57091 - 4,24512 LIK / CKZ
Central Kazakhstan
5 LleHtpanbHbivi KazaxcraH Camka / Female  2,73217 Camka /Female -1,27306 ----------- 3,48136 LK / CKZ
Central Kazakhstan
6 LleHtpaabHbin KasaxcraH Camka / Female  3,22791 Camka / Female 0,04841 - 1,50444 LIK / CKZ
Central Kazakhstan
7 LeHtpaabHbivi KasaxcraH Camka / Female  2,41609 Camka /Female 0,39997 ----omoemv 1,39604 LIK / CKZ
Central Kazakhstan
8 LleHtpaabHbin KasaxcraH Camvka / Female  5,06661 Camka / Female 1,15519 v 2,15034 LIK / CKZ
Central Kazakhstan
9  Aartai / Altai Mts. Camka / Female 2,96002 Camka/Female 0,02488 @  ----—----—--- -1,13612 Anaran / Altai
10 Anxrtai / Altai Mts. Camka / Female 1,00655 Camka/Female 0,43822 @ ----------- -1,16956 Anxrain / Altai
11 Anatan / Altai Mts. Camvka / Female  2,13453 Camka / Female -0,32715 ~  ----------- -1,10463 Antaii / Altai
12 Anatanm / Altai Mts. Camvka / Female  3,99533 Camka /Female -0,21103 ----------- -2,46075 Antaii / Altai
13 Antaii / Altai Mts. Camka / Female  2,52556  Camka / Female 0,05228 ----------- -2,91184 Antani / Altai
14 Anatam / Altai Mts. Camka / Female  2,41621 Camka/Female -1,99212 ----mmmmmv -0,71443 Antani / Altai
15 Antanm / Altai Mts. Camka / Female  2,69984  Camka /Female 0,49797 -----mmm- -2,93831 Antaini / Altai
16 Anatam / Altai Mts. Camka / Female  2,77963 Camka /Female 1,49382 -------mm- -1,20924 Antani / Altai
17 Antaii / Altai Mts. Camka / Female  3,96309 Camka /Female 0,19109  -----mmmmm- -3,77517 Antani / Altai
18 Anataii / Altai Mts. Camka / Female  4,44039 Camka /Female 0,78604 ----------- 0,27383 Anrtai / Altai
19 Anarani / Altai Mts. Camka / Female  2,73504 Camka / Female -0,37298 --——------- -1,05538 Anaran / Altai
20 Anrtaii / Altai Mts. Camka / Female  3,94507 Camka / Female -0,46664 ----------- -2,37941 Anatanm / Altai
21 Antaii / Altai Mts. Camka / Female  2,68725 Camka/Female 1,04890 --——------- -2,21428 Anatan / Altai
22 Antaii / Altai Mts. Camen / Male -4,77518 Cameu Male 3,55248 Anartam / Altai  0,72780
23 Anrtait / Altai Mts. Cameu / Male -2,98845 Camen / Male  0,92869 Anraii / Altai  -0,17129
24 Anxrtain / Altai Mts. Cameu / Male -3,75905 Camen / Male 391747 Anraii / Altai  -0,38438
25 Anxrtait / Altai Mts. Cameu / Male -2,85644 Camveu / Male 1,41047 Antaii / Altai  -0,68649
26 Anrtait / Altai Mts. Cameu / Male -3,18655 Camveu / Male 3,14715 Antaii / Altai  -1,17038
27 Anxtait / Altai Mts. Cameu / Male -3,22256 Camen / Male  2,46300 Anraii / Altai  -0,67506
28 Anrtaii / Altai Mts. Camen / Male -4,00447 Camelr / Male 1,77646 Anaraii / Altai  0,95245
29 Anrtaii / Altai Mts. Cameun / Male -3,52016 Camel / Male  3,38074 Anxraii / Altai 1,16863
30 Anrtaii / Altai Mts. Cameun / Male -3,69311 Camel / Male  1,43179 Anxraii / Altai  1,17761
31 Anran / Altai Mts. Cameu / Male -5,03755 Camen / Male 4,39837 Aaranm / Altai  0,06662
32 Anrtain / Altai Mts. Camen / Male -3,37589 Cameu / Male 2,28129 Anraii / Altai -0,11188
33 Anrtaii / Altai Mts. Camen / Male -3,90987 Cameu / Male 2,56533 Anaraii / Altai  0,32566
34 LleHtpanbHbivi Kazaxcran Camen / Male -2,60409 Cameu / Male -5,85003 LIK /CKZ 0,99721
Central Kazakhstan
35 LleHtpasbHbii KasaxcraH Camen / Male -3,49286 Cameu / Male -4,59346 LIK / CKZ -0,35298
Central Kazakhstan
36 LleHtpanbHbivi KaszaxcraH Cameun / Male -0,32320 Camel / Male -4,47019 LIK / CKZ -0,09184
Central Kazakhstan
37 LUeHtpanbHbivi KasaxcraH Cameu / Male -2,70444 Cameu / Male -4,10991 LIK / CKZ -0,61431
Central Kazakhstan
38 LleHtpasbHbii KasaxcraH Camen / Male -4,95857 Camen / Male -6,83860 LIK / CKZ -1,03392
Central Kazakhstan
39 LeHtparbHbivi KasaxcraH Camen / Male -5,39342 Cameu / Male -4,23560 LIK / CKZ 0,19054
Central Kazakhstan
40 LUeHTpanbHblii KazaxcraH Camen / Male -3,90726 Cameu / Male -2,84739 LIK/CKZ 1,44253

Central Kazakhstan
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Ta6a. 12. [MpyMeHeHME AMCKPUMMUHAHTHOM ¢DYHKLIMM, MOAYHEHHOM AASI PA3AEAEHMS OBYyHaloLeNi BoIGOPKM Ha 4 rpynribl COFAACHO MX MOAOBOW
U MOMYASLIMOHHOM MPUHAANEKHOCTU, K TECTOBO rpyrne (N=28, oA He OnpeAeAéH reHETUHECKM): KAHOHUYECKME 3HAYEHUST AUCKPDUMMHAHTHOM
ChYHKUMM 1O TPEM KOPHEBLIM BEKTOPAaM. JKMPHLIM LIPUCHTOM BLIAGAEHDI PACXOXKAEHMS B OITPDEAGAEHUM MOAA MEXKAY KAACCUPUKALIMOHHOM
¢hOPMYAOIT M TEKYIIMM AHAAM30M, JKMPHDLIM KYPCUBOM — HEMPABUALHO OMPEAEAEHHDIV PErMOH MPOUCXOXKAEHMS 1O CPABHEHUIO C MOAEBLIMU

AAaHHbIMU. CM. OMMCAHUE B TEKCTE.

Table 12. Applying of DF calculated on training sample with sex and place of origin (4 groups in total) as a grouping variable to a test

sample (n=28, sex is not determined genetically): canonical scores of discriminant function. Bold text marks discrepancy in sex ID between
classification formula and current DA; bold italics text marks mistakes of the current DA in defining the place of nestling’s origin comparing
to the field data. See description in the text.

IMoa, Kaacc.
cdopmyara
PermoH, noAeBbie AAHHbIE Sex, classif. IMoa, AA Pernon, AA Permon, AA
N¢  Region, field data formula Root 1 Sex, DA Root 2 Region, DA Root 3 Region, DA
41 LleHTpaabHbivi KasaxcraHn Camka  4,56349 Camka  2,46271 - 0,68718 LIK / CKZ
Central Kazakhstan Female Female
42  UeHtpaabHbiin KasaxcraH ??? (3HayeHvie 1,02194 Camka 3,53580 @ ---emmmeeee 3,16488 LIK / CKZ
Central Kazakhstan OAVBKOE K HYAIO) Female
43 LleHTpaabHbIi KasaxcraH Camen 0,23527 Camka 3,26962 - 4,38741 LIK / CKZ
Central Kazakhstan Male Female
44  UeHtpanbHbit KazaxcraH Cameu 1,68127 Camka -3,38245 W ---oooeee- 1,01641 LIK / CKZ
Central Kazakhstan Male Female
45  LeHtpaabHbiin KasaxcraHn Cameu -1,64668 Camveu 11,21308 AATan 1,96926  -----emmee-
Central Kazakhstan Male Male Altai
46 LleHTpaabHbLIi KasaxcraHn Camen 3,21466 Camka 3,45327 - 1,06913 LIK / CKZ
Central Kazakhstan Male) Female
47  Anataii / Altai Mts. ??? (3HaueHvie 1,69297 Camka 0,03479 e -1,35962 AnTait
BGAVBKOE K HYAIO) Female Altai
48  Aataii / Altai Mts. Camka  1,58263 Camka -0,19655 ---mmmeee -1,24069 Antaii
Female Female Altai
49  Anataii / Altai Mts. Camka 3,20191 Camka 0,14188 - -2,35072 Antaii
Female Female Altai
50  Aaraii / Altai Mts. Camka 2,83012 Camka -0,32569 W ---omomee- -2,98479 AnTaii
Female Female Altai
51 Antait / Altai Mts. Camka  2,13482 Camka 1,75973  —-meeeee -1,39578 Antaii
Female Female Altai
52  Anxtan / Altai Mts. Camka  3,68605 Camka -0,04339 oo -2,43805 Antaii
Female Female Altai
53  Aaraii / Altai Mts. Camka 6,37894 Camka -1,44266 - -1,86952 Antain
Female Female Altai
54  Aatai / Altai Mts. Camka 3,15754 Camka -0,17613  —cooomeeev -1,07164 AnTait
Female Female Altai
55  Anatan / Altai Mts. Cameu -5,93323 Camen 3,96883 Antait 0,29369  -----eee-
Male Male Altai
56  Aarai / Altai Mts. Cameu -4,10761 Camen 0,13900 Antaii 0,24405 W ----mmoeee-
Male Male Altai
57 Anataii / Altai Mts. Cameu -4,02705 Camen 2,09125 Aatam  -2,30970 @ -
Male Male Altai
58  Anatan / Altai Mts. Camveu -2,83684 Cameu 1,88567 Aatann -0,73911  —-eee-
Male Male Altai
59  Aarai / Altai Mts. Cameu -4,38052 Camen 2,02281 Antaii 1,13206  ——--mmmem-
Male Male Altai
60  Aataii / Altai Mts. Cameu -7,31528 Cameu 10,41170 Antann -1,71643 -
Male Male Altai
61 Anrtait / Altai Mts. Cameu -2,59576 Cameu  8,49239 Antan -1,31807  ----------
Male Male Altai
62  LeHtpanbHbivi KazaxcraH Cameu -3,62392 Camen 5,82035 Aatari 0,43661  -----mmm--
Central Kazakhstan Male Male Altai
63  LleHTpaabHbin KasaxcraH Cameu -1,06570 Camen 7,47740 Aatani -0,45395  ----ooe—-
Central Kazakhstan Male Male Altai
64  UentpaabHbii KasaxcraH Cameu 1,33061 Camka 13,48064  ----------- 6,14355 LIK / CKZ
Central Kazakhstan Male Female
65  LleHTpaabHbin KasaxcraH Cameu -3,01657 Cameu -2,16699 K3 / KZ 0,36447  -----mmm--
Central Kazakhstan Male Male
66  LleHtpanbHbivi KaszaxcraH Camveu -3,84887 Cameu -6,31041 K3 / KZ 1,35000  ----ommeee-
Central Kazakhstan Male Male
67  LleHtpaabHbin KasaxcraH Camveu -9,17318 Camen 7,02242 Aatran  -0,64667  -----------
Central Kazakhstan Male Male Altai
68  LleHTpaabHbin KasaxcraH Cameu -5,80795 Camen 3,40741 Anaran 0,06897  ---mmmmeee-
Central Kazakhstan Male Male Altai
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Taba. 13. OnpeaereHme MoAa NTEHLIOB CTEMHOTO OpAa 3 3anaaHoro KasaxcraHa
(n=14, oA He onpeAeAéH reHeTUHECKM, PA3MEPHbINA KAACC — HE U3BECTEH) MO
KAQCCMCPUKALMOHHOM ¢hopmyAe (5 nepeMeHHbIX), PACCHUTAHHOM AASI PA3AEAEHUs
obyuarouesi BLIGOPKM HA 2 TPYMIbl, COTAACHO MOAY MTEHLIOB: KAHOHUYECKUE
3HaYeHUs (3Ha4YeHus1 GOAbLIE HYAST — CAMKM, MEHDLIE HYAST — CaMLIbI).

Table 13. Defining sex of nestlings originated from Western Kazakhstan (n=14,
sex is not determined genetically, size class is unknown) by classification formula
(5 variables) calculated on training sample of nestlings: canonical scores. Values

above zero — females, below zero — males.

PermoH, noreBble AAHHbIE

N° Region, field data Sf Mo / Sex
69 3anaaHuin K3 / Western KZ -14.04 Cameu / Male
70 3anaanbiii K3 / Western KZ -12.90 Cameu / Male
71 3anaaHbin K3 / Western KZ -9.25 Camen / Male
72 3anaanbiii K3 / Western KZ -9.35 Cameu / Male
73 3anaanbiii K3 / Western KZ -15.09 Cameu / Male
74 3anaaHbii K3 / Western KZ -13.56 Cameu / Male
75 3anaanbiii K3 / Western KZ -11.87 Cameu / Male
76 3anaaHbuii K3 / Western KZ 6.25 Camka / Female
77 3anaaHbii K3 / Western KZ 6.58 Camka / Female
78 3anaanbin K3 / Western KZ -0.57 ??? (3HaveHue 6AM3KOe

K HYAIO)
79 3anaaHbii K3 / Western KZ -0.46 ??? (3Ha4yeHue GAM3KOe

K HYAI0)
80 3anaaHbit K3 / Western KZ 6.90 Camka / Female
81 3anaanbii K3 / Western KZ 12.19 Camka / Female
82 3anaaHbii K3 / Western KZ -1.12  ??? (3Ha4eHue 6anskoe

K HYAIO)

AO Haamume 7 camuoB U 4 camoK B BLIGOpKe
n3 14 opaos, ewé y Tpéx NTUL MoA He orpe-
AEAEH — 3HaueHue KraccubUKaLMOHHOM
PYHKLMM OKA3AAOCh OAUBKMM K HYAIO (TabA.
13). TpumeHeHne mMeToAa pasaereHust Ha 4
rPYMrbl AAAO A@A€HME MTULL IO MOAY — 7 CaMLIOB
M 7 camok. A Takoke OTHECAO 5 camok K pas-
MEPHOMY KAaccy nmuu u3 KasaxcraHa, a AByX —
K AATaICKMM, a CAMLIOB MOAEAVAO B COOTHOLLE-
HWUM 3 KPYMHBIX (rpyrina AATaiCKMX CamLIOB) U 4
MeAkux (rpyrra Kasaxcran) (taba. 14). Oro6pa-
JKEHME KAHOHUYECKMX 3HAYEHU AUCKPUMU-
HaHTHOM (pyHKLIMM B BMAE rpachmka noKasano,
YTO (haKTMYEeCKM BCE MTULILI U3 3araAHO-Kasax-
CTAHCKOM MOMYASILIMM A€KaT BHYTPU KAACTEPOB,
MOAyYeHHbIX st LIK 1 Aatast, Avib HesHaum-
TEALHO YBEAMUYMBAsl 30HY MEPEeKPLITUSI MEeXKAY
KAACTePamm 3a CHET OAHOM CAMKM, OKA3aBLIENCS]
Ha rpaHuLIe MEeKAY Ipyrramy KpYrHbIX M MeA-
KMX camok (puc. 10). 310 roBOpUT O TOM, YTO
B MOMYASILIMM A€CTBUTEALHO MPUCYTCTBYIOT ABa
PasMEpPHLIX KAACCA, & aHaAM3 MO COBOKYMHOCTU
MOPhOMETPUYECKMX MapamMeTPOB  MO3BOASIET
OTAMYATb MEAKMX CAMOK OT KPYIHLIX CAMLIOB,
KaK BHYTPY OAHOW MOMYASILIMM, TaK Y MEXKAY MO-
MyASILIMSIMU, C TOYHOCTBLIO Bbile 85 %.

3akAloyenmne

AVCKPUMMHAHTHBIA aHaAM3 1o obydaio-
weii Boibopke cocrosiwenn u3 40 nTeHuoB
CTEMHOTO OpAA C TE€HEeTUYeCKM OripeAe-
AEHHBIM TOAOM [OKAa3aA, YTO Ha OCHOBe
MOPMOMETPUYECKMX AAHHLIX BO3MO>KHO
OMNpEeAEeAsiTb MOA MTEHLOB B Bo3pacre 45—
55 AHel, Aa)Ke B T€X THE3AOBLIX TPyMNnu-
pOBKax, B KOTOPLIX pPAa3MHOXKaloWmecs
MTULbI MPEACTABA€HbI 2-MSl Pa3sMepPHLIMU
KAaccamu. MMHUMMAaALHBLIM HabopoMm nepe-
MEHHDIX, HEOOXOAVMMBIM AASI AOCTOBEPHOIA
Kaaccudpmkaumm 6oree 90 % BLIGOPKM,
SIBASIIOTCSl CAEAYIOWME MsATb MEePEMEHHbIX:
Anametp uesku (SHC), aamHa xsocta (DH),
OTHOLIEHME AAMHBI KAIOBA AO BOCKOBMLIbI K
AMHe xBocta (DKV/DH), oTHoweHue aAmn-
HbI KAIOBA OT HO3APU K AAMHe xBocTa (DKN/
DH) u oTHoweHne aAmMHbI (pa3pesa) pra K
AunHe ueBkn (RR/DC). Ha ocHoee auc-
KPUMMHAHTHOM (PYHKUMM OblAQ BLIBEAEHA
KAACCUMMKALUMOHHAs hOpMyAa, KoTopasi
XapaxkTepusyeT NTEHLOB KaK CaMOK Mpwu
3HaYEeHUsIX GOADLIE HYASl U KAK CAMLIOB MPU
3HAYEHMsIX MeHblie HyAsl. OrpaHvyeHuem
hOopMyALI, C KOTOPBIM CBSI3aHLI BCE CAyYau
OWMOOYHOM KAACCMPUKALIMM, SIBASIETCS TO,
YTO MpU OAM3KMX K HYAIO 3HAYEHUsSIX pe-
3YALTAT TEPSIET CBOIO HAAEKHOCTD.

[pu ucnoabzoBaHmm 19 nepemeHHbIX
(DKV, DKN, VK, SHC, DK, DH, VK/DK,
DKV/DKN, RR/DK, DKN/DH, VK/SHC,
SHC/DK, DKN/SHC, DKN/VK, DKV/SHC,
VK/DH, RR/DH, DKN/DK, SHC/DH) yaa-
AOCL AOBUTLCSI BOAEE TOYHOrO pasAeAe-
HUsI TIO TIOAY U Pa3MEpPHOMY KAACCy MTULL:
MEAKME CaMKM, KPYIMHbIE CaMKM, MeAKue
camMubl, KpPyrHbI€ CaMuUbl, YTO KpalHe ak-
TYaAbHO AASl OTMPEAEAE€HMs] MOoAa MTUL B
rHE3AOBLIX IPYMMMPOBKAX CTEMHLIX OPAOB
B 3araAHOM 4YacTuM THE3AOBOrO apeasa Ha
MPOCTPaHCTBE OT BoAr Ao Aatast.

T1TeHLIbI CTEMHOTO OPAA U3 OAHOTO BLIBOAKA C GOABLION
pasHuLesi B Bo3pacre. ®oro U. KapsikuHa.

A brood of the Steppe Eagle in which nestlings with a
large age difference. Photo by I. Karyakin.
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Root 1 vs. Root 2
OByuawuan exbopra (n = 40) + esbopka w3 3anagHoro Kazaxctada (n = 14)
Training sample (n = 40) + sample from Westem KZ (n = 14)
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Puc. 10. [pymeHeHne pe3yALTaTOB AUCKPUMMHAHT-
HOro aHaamsa (19 nepemeHHbIX) AAS pa3AeAeHMsT
obyyarolert BLIGOPKM Ha 4 rpynribl, COTAACHO MOAY 1
MOMYASILIMOHHOM MPUHAANEIKHOCTH, K OBLEAMHEHHOMY
MHOJKeCTBY NMTeHLOB 13 3anaaHoro KasaxcraHa (n=14,
MOA He ornpeAeréH reHeTUYECKM, Pa3MEPHDIN KAACC —
He u3BecTeH) u nreHuUoB m3 LleHTparbHoro KasaxcraHa
u Aatas u3 obyHarouuesi Boi6opku (n=40): otobpaxe-
HMUE KAHOHMYECKMX 3HAYEHUI B MPOCTPAHCTBE TPEX
BeKkTopoB. CUHUE Kpyry — MeAkue camku m3 LleH-
TparbHOro KasaxcraHa, KpacHble KBaAPAThl — KPYrHble
camKy ¢ AATast, 3eAéHble POMOBLI — KPYIHLIE CAMLBI C
AATast, po30Bble€ TPEYTOALHUKM — MEAKME CAMLIbI U3
LleHTpaarbHoro KasaxcraHa, YepHble ¢hurypbl — NTe€HLb
u3 3anaaHoro KasaxcraHa. CM. rOsICHEHMSI B TEKCTeE.
PacrioroskeHue Todek: (A) B MAOCKOCTM 1 1 2 BEKTOPOB
(BeKTOp 1 OTA@ASIET CaMLIOB OT CaMOK, BEKTOP 2 OTAe-
AsieT camuUoB u3 LleHTpaabHoro KasaxcraHa oT camLoB
u3 Aatas); (B) B naockoctm 1 u 3 Bektopos (Bektop 1
OTAEASIET CAMLIOB OT CAMOK, BEKTOP 2 OTAEASIET CAMOK
u3 LleHtparbHoro KasaxcraHa or camok n3 Aatas); (C)
B [TAOCKOCTM 2 1 3 BEKTOPOB — BCE 4 rpyrrbl AeXKaT
OTAEALHO.

Fig. 10. Applying of discriminant function (19 vari-
ables in the model) calculated on training sample
with sex and place of origin (4 groups in total) as a
grouping variable to a united set of samples of nest-
lings originated from Western Kazakhstan (n=14, sex
is not determined genetically, size class is unknown)
and training samples (n=40): scatterplot for canoni-
cal scores. Blue circles — small females from CKZ, red
squares — big females from Altai, green rums — big
males from Altai, purple triangles — small males from
CKZ, black figures — nestlings from Western KZ. See
description in the text. Positioning of points in the
plane: (A) of roots 1 and 2 (root 1 separates males
from females, root 2 separates males from CKZ from
males from Altai); (B) of roots 1 and 3 (root 1 sepa-
rates males from females, root 3 separates females
from CKZ from females from Altai); (C) of roots 2 and
3 —all 4 groups are separated from each other.

bAaroAapHoCTH

ABTOpBI  OAaroaapsit dAvBupY HukoaeH-
Ko, EBreHus PakmHa, MapuHy AAeKCeeHKo,
leHpueTtty INyankoBy n Pomana loasiosa 3a
MOMOILL B MOAEBLIX MCCA€AOBaHMsIX. Ocobasi
6aaroaapHoctb ACBK u anyHo Bepe Bopo-
HoBon 1 Cepreto CKAsIPEHKO, 3a (OMHAHCO-
BYIO M OPraHM3aUMOHHYIO MoMolbL B pabo-
Te rpynnul B Kasaxcrane, Cararoremckomy
HaumapKy 3a OpraHM3auVOHHYIO MOMOIL B
pabore Ha Aatae, a tawke THK «Kasxpom»,
Antae-CasiHckomy otaereHnio WWE, doHay
«Mup Bokpyr Tebsi» kopriopaumm «Cubup-
ckoe 3poposbe» un The Altai Project/Earth
Island Institute 3a cpuHaHCKMpoBaHMe aKcne-
AVLIVITA.

Aureparypa

babywkuH M.B., Llep6utuH A.H., TypymHa M.A.
[TpeaBaputeAbHbIE Pe3yALTaThl  MAEHTUhUKaUMM
rnoAa nreHuoB ckorbl (Pandion haliaetus) meto-
Aamu reHetuyeckoro aHaamsa AHK w3 kposu. —
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Taba. 14. [pyMeHEHNE PE3YALTATOB AUCKPUMMHAHTHOTO aHaAm3a (19 nepeMeHHbIX) AAsl Pa3AeAeHMs1 0ByHatolelt BoI6GOPKM Ha 4 rpynrib,
COTrAACHO MOAY ¥ MOMYASILMOHHOM MPUHAAAEXKHOCTM MTEHLIOB, K BLIGOPKE MTEHLIOB 13 3anaaHoro KasaxcraHa (n=14, Mo He ornpeAeAréH
reHEeTUYECKH, Pa3MEPHDIVI KAACC — HE M3BECTEH): KAHOHUYECKME 3HAYEHMsI, CDABHEHUE C PE3YALTATaMM, MOAYYEHHLIMMU M0 KAACCUMPUKALMOHHOM
hopmyAe, orpesereHne pasmepHOro kracca. CM. onmcaHme B TEKCTE.

Table 14. Applying of discriminant function (19 variables) calculated on training sample with sex and place of origin (4 groups in total) as
a grouping variable to a sample of nestlings originated from Western Kazakhstan (n=14, sex is not determined genetically, size class is un-
known): canonical scores, comparison with classification formula, prediction of size class. See description in the text.

Mo,

Permon, KAQCC.
noAeBbie ctopmyaa
AAHHbIE Sex, PazmepHbIn
Region, field classif. Pernom, KAACC

N°¢ data formula Root 1 Toa, AA Root 2 AA Root 3 Permon, AA Size class

69 3anaaHbii K3 Cameu -4,51130 Cameu  6,26584 Antain /  0,35364 oo boabwoii / Big
Western KZ Male Male Altai

70 3anaaHbii K3 Cameu -4,15095 Cameu  3,88517 Aatain /  0,77956 ----------- boabwoii / Big
Western KZ Male Male Altai

71 3anaanvit K3 Cameu -3,13706 Cameu  0,66593 Aataii / -0,01639 —---eeee- boavwoii / Big
Western KZ Male Male Altai

72 3anaanoii K3 Cameu -3,94235 Cameu -4,88939 K3/KZ 0,72853 - Meakuit / Small
Western KZ Male Male

73 3anaaHbiii K3 Cameu -5,95491 Cameu -4,91790 K3/KZ -1,84769 W -—mmmmmmm- Meakuit / Small
Western KZ Male Male

74 3anaaHbii K3 Camen -3,49512 Cameu -4,38597 K3/KZ 1,01530 W - Meakuit / Small
Western KZ Male Male

75 3anaaHbvit K3 Cameu -3,29138 Cameu -2,78298 K3/KZ 083024 W - Meakuit / Small
Western KZ Male Male

76 3anaaHbvii K3 Camka  2,45075 Camka -0,30293  ————---mmo- -1,09401 Anrtaih / Altai  boabwoit / Big
Western KZ Female Female

77 3anaaHoin K3 Camka 3,81736 Camka 0,42873 - -1,91047 Antaii / Altai  Goabuwoit / Big
Western KZ Female Female

78 3anaaHbii K3 ???  1,21169 Camka 2,31204  ———-------- -1,01307 Antaii / Altai  Goabuwoit / Big
Western KZ Female

79 3anaanvit K3 ?2?? 1,28152 Camka 1,69193 —-oemememm -1,63930 Anrtaii / Altai  boabwoit / Big
Western KZ Female

80 3anaaHbiii K3 Camka 2,57054 Camka -0,70410  -—--------- 0,38592 K3 / KZ Meakuii / Small
Western KZ Female Female

81 3anaaHbii K3 Camka 4,34331 Camka 0,99543  ———---oeee- 4,75545 K3 / KZ Meakuii / Small
Western KZ Female Female

82 3anaannii K3 ?2?? 0,70634 Camka -0,75687  ----------- -0,19107 Antait / Altai  Doabwoit / Big
Western KZ Female
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116pst 2013 1. / pea. A.A. Katomos, M.B. KapsikuH,
3.I. HukoaeHko, E.T1. WHaiaep. Eaabyra, 2013.
C. 54. [Babushkin M.V., Sherbinin D.N., Turu-
tina M.A. Preliminary Results of Identification
of Sex of Osprey Pandion haliaetus Nestlings
Using Genetic Analysis of DNA From Blood. —
Eagles of Palearctic: Study and Conservation — Ab-
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Pesiome

C 22 witoHst no 18 umtoast 2017 r. MPOBEAEHBI SKCMEAVLIMOHHDIE PABOTLI, HAMPABAEHHDBIE HA M3YyYEHUE MOMYASILIVIOHHOM
CTPYKTYPbI M AeMOrpachuyecknx nokasareAeit rHe3A0BLIX FPYMIMPOBOK CTerNHOro opAa (Aquila nipalensis) B LeHTpaAb-
Howi yactv KaparaHamHckoi obaactm Kasaxcrana. B xoae pabotni BerpedeHo 808 nTuLl, AOKaam3oBaHO 280 rHE3A0BLIX
YHacCTKOB CTEMHLIX OPAOB. B npeaerax 10 y4ETHLIX MAOWAAOK OCMOTPEHO 277 rHe3AOBLIX YYACTKOB CTEMHLIX OPAOB
(96,18 %), B TOM uncae 70 ycriewHblX, Ha KOTOpbIX oTMedeHo 102 nreHua. 3aHsITOCTb THE3A0BLIX YHACTKOB COCTaBMAA
87,73 %, a AOAs1 aKTMBHbLIX FTHE3A Ha 3aHSITbIX THE3A0BLIX y4acTKax cocrasmaa 69,14 %. YcnewHbiMm okasaamcs 42,26 %
THE3A OT YMCAQ AKTUBHBLIX U 25,63% — OT YncAa BLISIBAEHHDLIX THE3AOBLIX YYACTKOB. YMCAO MTEHLIOB B BLIBOAKAX BapLUPO-
Baro oT 1 A0 3, coctaBuB B cpeaHem (n=71) 1,45+0,56 nteHLOB Ha ycrewHoe rHe3ao u (n=168) 0,61+0,80 nTeHLOB Ha
3aHsiToe rHe3A0. [1py o4eHb BLICOKOM AOAE THE3A C HEYyAAYHLIM pasMHokeHueM (54,46 % OT umcaa akTMBHLIX) OTMeYeHa
BLICOKAsl AOAsI THE3A C MOrUBWMMM KAAAKamm — 34,55 % OT YmMcaa BCEX THE3A C HEYCTEWHDBIM PA3MHOKEHMEM. [TAOTHOCTL
pacrpeAeAeHmst aKTUBHDIX THE3A CTEMHOTO OPAA COCTaBMAQ B cpeaHem 7,67/100 Km?, M3MEHSISICh HA PA3HBIX MAOLLIAAKAX
or 4,11 a0 12,90/100 km?. [AOTHOCTL pacnpeAeAeHms! yCrelHbIX THE3A CTEMHOIO OPAA Ha MAOILIAAKAX BapbMPOBaAQ OT
020 4,81/100 km?, coctasus B cpeaHem 3,24/100 km?, AAsi NAOLLAAM THEAOTIPUTOAHLIX MECTOOBUTaHMI BO BCet Kapa-
raHAVHCKOM obaactn (142 549,9 Km?) YMCAEHHOCTDL CTEMHOTO OPAA HA THE3A0BaHMM oLieHeHa B 4794-5814, B cpeaHeM
5275 nap 1 2183-2647, B cpeaHem 2402 ycriewHbx nap.

KaroueBble cAoBa: nepHarbie XMUHUKM, XMIHLIE NTULLI, CTEMHON Op&A, Aquila nipalensis, cratyc nonyasumii, Ka-
paraHamHckast obaacTb, KasaxcraH.

Moctynnaa B peaakumro 25.10.2017 r. Mpuusta kK ny6ankaunmn 20.12.2017 r.

Abstract

Between June 22 and July 18, 2017, fieldworks were carried out to study the population structure and demo-
graphic characteristics of the Steppe Eagle breeding groups (Aquila nipalensis) in the central part of the Karaganda
region of Kazakhstan. In the course of the work 808 birds we found, 280 Steppe Eagle breeding territories were
localized. Within 10 registration areas 277 Steppe Eagle breeding territories (96.18 %) were examined, including
70 successful nests with 102 nestlings. The occupation of breeding territories was 87.73 %, while the percent-
age of active nests in the occupied breeding territories was 69.14 %. Successful were 42.26 % of nests from the
number of active nests and 25.63 % from the number of identified breeding territories. The number of nestlings
in broods ranged from 1 to 3, averaging (n=71) 1.45+0.56 nestlings per successful nest and (n=168) 0.61+0.80
nestlings per occupied nest. With a very high percentage of nests with unsuccessful breeding (54.46 % of the
number of active ones), high percentage of nests with dead clutch was recorded — 34.55 % of the number of nests
with unsuccessful breeding. Distribution density of Steppe Eagle active nests averaged 7.67/100 km?, varying in
different areas from 4.11 to 12.90/100 km?. The distribution density of Steppe Eagle successful nests on the areas
varied from O to 4.81/100 km? averaged 3.24/100 km?. For the area of habitats suitable for breeding across the
Karaganda region (142,549.9 km?), the abundance of the Steppe Eagle in nesting was 4,794-5,814, at average
5,275 pairs and 2,183-2,647, at average 2,402 successful pairs.

Keywords: birds of prey, raptors, Steppe Eagle, Aquila nipalensis, population status, Karaganda region, Kazakh-
stan.
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BBeaeHne

B 2017 r. B pamkax npoekra «CoxpaHe-
HUe Buorormyeckoro pasHoobpasusi Kapa-
FaHAMHCKOM 0BAACTM, HA MPUMEpPE CTEMHOro
opaa» KasaxcraHckol accoumaumm coxpa-
HeHust GuopasHoobpasus (ACHK) 6uiam npo-
BEAEHBbI  SKCMEAULIMOHHbIE  PaboThl, Ha-
MPaBAE€HHbIE Ha U3y4Ye€HMEe MOMYASILIMOHHOM
CTPYKTYPbl M AeMorpachuyeckmx rnokasare-
Aeli THE3AOBLIX IPYMMUPOBOK CTEMHOTO OPAa
(Aquila nipalensis) B LEHTPaAbHON 4YacTu
KaparaHavHckoii obaactn Kasaxcrata. LleAn
VICCAE€AOBAHUI — BbLISIBAEHME U U3yYEeHue COo-
BPEMEHHOTO PACIPEAEAEHMSI U YNCAEHHOCTU
CTEIMHOTrO OpPAQ, a TakXKe paspaboTka MniaHa
MEPONPUISITUI MO €ro OXpaHe.

B aAaHHOW cTaTbe MpuBEAE€HbI Pe3yAbTaTbl
YUYETOB CTEMHLIX OPAOB M AAHA OLI€HKAa YMC-
AEHHOCTM LI€HTPaAbHOKAa3aXCTaHCKOM Momy-
ASILMM BUAAQ.

Onucanme pafioHa MCCAEAOBAHMM

CoraacHo coBpemMeHHOMY (hU3MKO-Teo-
rpacomyeckomy pParioHMPOBAHUIO 3arasHo-
cnbupcko-KasaxcraHckoro CTenHoro peru-
OHa, paccmaTpvBaemasl TEPPUTOPUST AEKUT
Ha CTbike TPEX MpoBMHUMI LleHTpaArbHOKa-
3aXCTAHCKOM CTpaHbl: TeHrmsckon, Ikuba-
cry3-KaparaHavHckon u KapkapaanHckon
(Hukoaaes, 1999). INo pactuteAbHOCTU Tep-
putopusi oTHOCuTCsl K LleHTpaabHOKasax-
CTAHCKOW CTEMHOM MOAMPOBUHLMM 3aBOAXK-
cko-KasaxcraHckol CTenHOM MpPOBMHLMMU
[MpuyepHOMOpcKo-KasaxcraHcKkom MOAO-
6aactm CrenHoit obaact Espasum  (Aas-
peHKo u Ap., 1991) (corracHo npuHsITOMY
B KasaxcraHe 60TaHMKO-reorpauyeckomy
PaiOHMPOBAHMIO TEPPUTOPUSI paioHa UC-
CA€AOBaHMI pacriorno)keHa B BocrouHo-
LleHTpaAbHO-Ka3axCTaHCKOM MOAMPOBUHLINM
3aBoAKCKO-KazaxcraHckon npoBuHUMK, Pe-
crybamka Kasaxcras..., 2006; HauvoHaab-
HbIM aTAac..., 2010).

B reomopdorOrMyeckom oTHOWEHUN 06-
CA€AOBAHHAs1 TEPPUTOPUST MPEACTABASIET CO-
60i1 YacTb Kasaxckoro MeAKOCOMOYHMKA —
CBOEO6PA3HOro y4acTka HM3KMX OCTPOBHDIX
rop ¥ XOAMOTOpPWiA, a TaK)Ke BECUMCAEHHDBIX
XOAMOB, TPSIA M CKAAUCTBLIX COMNOK, BO3Bbl-
LWAIOWMXCSI HAA MOBEPXHOCTSIMU A€HYAALIM-
OHHDBIX M aKKYMYASITUBHBIX PAaBHUH. OBAACTD
BKAIOYAET TPUMOAHSITLIA  FTOPHO-MEAKOCO-
noyHbi baaxaw-NMummckuii Boaopasaea, a
TaK)K€ MHOTOUYMCAEHHDbIE HU3KOTOPbSl U aKKY-
MYASITUBHbIE PABHUHDLI MEXXAY AOAMHAMU PEK
Capbicy 1 Hypbl. OCHOBHbIMM TUMamm pe-
Abeha rop SIBASIIOTCSl 3PO3MOHHO-TEKTOHU-
YeckMe HU3KOropbsi (rpsIAOBLIE, IPUBUCTLIE,
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Introduction

In 2017, within the framework of the pro-
ject “Biodiversity conservation in the Kara-
ganda region, by the example of the Steppe
Eagle” of the Association for the Conserva-
tion of Biodiversity of Kazakhstan, fieldworks
were carried out to study the population
structure and demographic characteristics of
the Steppe Eagle breeding groups (Aquila
nipalensis) in the central part of the Kara-
ganda region of Kazakhstan. The aim was to
identify and study the modern distribution
and abundance of Steppe Eagles, and also to
develop an Action Plan for their protection.

This article presents the results of the
Steppe Eagle registration and estimates the
level of the Central Kazakhstan Steppe Ea-
gle abundance.

Information on the Steppe Eagle in the
territory under study according to the
previous studies

The Steppe Eagle has always been con-
sidered as a typical breeding species of the
Karaganda region (Dolgushin, 1947; Kore-
lov, 1962).

All modern researchers point out that
the Steppe Eagle is not a rare species in
the northern part of the Karaganda region
(Berezovikov, Erokhov, 2004; Bekbaev,
Shaimukhanbetov, 2005; Buketov, 2008;
Shaimukhanbetov et al., 2008a, 2008Db).
O.V. Belyalov (2013) met this species most
often in the western parts of the Karagan-
da region, and in the eastern parts of the
region. According to the author, in recent
decades the Steppe Eagle is found rarely
and is often met only near Kyzylrai. At the
present time in the northern Pribalkhashye
the population level is low, which corre-
sponds to the data of I.A. Dolgushin (1947).
Nevertheless, in the section “Raptors of the
World” web-GIS “Faunistics”’5? there is in-
formation on the east of the Karaganda re-
gion on the Steppe Eagle registration in 24
points (mostly pairs of birds), including 6
occupied nests and 3 successful (with nest-
lings) on route of about 300 km on 6-10
June 2013 (Barashkova, 2017, fig. 1).

In recent years, the basin of the river Sarysu
was studied with respect to the Steppe Eagle
and this information was published. For this
territory, the Steppe Eagle is characterized as
a widespread not abundant nesting migrato-
ry species (Karyakin et al., 2008, fig. 2). The
total number of Steppe Eagles in the basin
of the river Sarysu in 2008 was estimated in
1,740-2,105 nesting pairs (Karyakin et al.,
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CrenHoit opéa (Aquila nipalensis). ®Poro M. KapsikuHa.

Steppe Eagle (Aquila nipalensis). Photo by I. Karyakin.

KYTMOAOBMAHbBIE) C AGCOAIOTHLIMM BLICOTAMM AO
1500 M. OBWMPHBIE PABHUHDI 3AHSITHI COAEHDI-
MM 03épamm M CoroH4Yakamu. Ha Boctoke 06-
CAEAOBAHHOV TEPPUTOPUM BEPYT HAYAAO PEKM
Capbuicy u Hypa, a B ueHtpe — p. KyaaHot-
nec — OAUH U3 KPYIMHLIX BOAOTOKOB, BriaAalo-
wmMx B 03. TeHrus.

Kammar Ha Bcel Tepputopum parioHa pes-
KO KOHTMHEHTaAbHbIA. DoAblimMe KoaeGaHusi
CYTOYHLIX TeMrepaTtyp OTMEYaloTCsl Ha BCEM
MPOTSDKEHMM TOAA. 3UMbI  KPaTKOBPEMEH-
Hble, YMEPEHHO MOPO3HLIE M MAAOCHEKHDIE.
CpeaHsisi Temrieparypa B SIHBaPE COCTaBASI-
er -9...-11°C. B HouYHble Yachl Temrneparypa
crocobHa orycKkarthcst A0 -25...-27°C. CHex-
HbIV MOKPOB HE3HAYUTEALHDLIN U B OTAEALHLIE
TOAbI MOXKET HE OOPA30BLIBATLCS. YacToie oT-
TEreAu ¥ CMALHLIV BETEP COMPOBOXKAQIOT BECh
XOAOAHDIV MEPVIOA.

BecHa paHHsis1 M Apy’)KHasl, XOTsl B Ha-
YaALHOM 3Tare MpeobAAAAIOT MACMYPHDIE U
BETPsIHLIE AHW, HO Y>K€ K CePEeAMHE arpeast
AHEBHbLIE TEMIEPATYPbI MOAHMMAIOTCSI Bbillle
+20°C. AeTHMI1 MePUOA MPOAOAKUTEALHDIN,
COTMPOBOXAAETCSI  OOALWIKMM  KOAMYECTBOM
COAHEYHDLIX U sICHLIX AHeM. CpeaHsist Temre-
parypa B nioae +24...+26°C. B HouHbIe Yachl
BO3AYX CrocobeH octuiBarh A0 +13...+15°C,
a B AHEBHbIE Yachbl TeMrneparypa NoAHMMAET-
cs1 A0 +40° u Boiwe. KpaitHe orpaHuyeHHOe
KOAMYECTBO OCAAKOB MPUBOAUT K 06pasoBa-
HUIO CUADLHDLIX TbIABHLIX U TNMecYaHbLIX 6ypb
3a roA Ha TEPPUTOPUIO PafioHa BLINaAaeT A0
200 MM OCaaKoB.

DopmrpoBaHMe MOYBEHHO-PACTUTEALHO-
ro NMOKpPOBa MPOXOAUAO TMOA BAUSIHUEM KaK
oporpaomyeckmx, TaKk U T[UApPOTEPMUYE-
CKMX (KAMMATMYeCKMX) (PakTOpOB, YTO Ha-
WAO OTP&KEHME B 3aKOHOMEPHOCTSIX pac-
NMpPEeAeAeHMsl PacTUTeALHOCTU. Tepputopus
|pacrioAaraeTcsl Ha rpaHyLe CTEMHOM U MOAY-
MyCTbIHHOM 30H LleHTpaabHoro Kasaxcraxa.

Cpear eCTeCTBEHHbBIX MOBEPXHOCTEN BOAL-
Me TMAOWAAM 3aHVMMAIOT KYCTapHUKOBbLIE
crernm. OHM PACMOAOXKEHDLI HAa CKAOHAax Co-
NMOK U XOAMOB, MO A€HYAQUMOHHDLIM U aKKy-
MYASITUBHLIM PaBHUHAaM U HU3KOTOPLSIM.

KOBLIALHO-3AAKOBLIE  CTEMM  pacrnpocTpa-
HeHbl MO CAABO PACYAEHEHHDLIM TMOAOTUM
CKAOHaM MEKIOPHDLIX PABHMH Y HU3KOTOPUIA.
Yactb KOBBLIALHO-3AAKOBbLIX —CTernemn 6bll\a
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2008), most of which nest within the Kara-
ganda region. In the course of work, 37 nests
were found in 30 Steppe Eagle breeding
territories: 15 nests were occupied and fe-
males incubated clutches there, 5 nests were
renewed by birds after migration, but there
were no clutches yet, 8 nests were empty,
but had signs of presence of birds and 9
nests were old, including 7 on occupied ter-
ritories (Karyakin et al., 2008).

Sufficiently detailed information on the
Steppe Eagle nesting was collected within
the framework of study of the current status
of flora and fauna rare species, ecological
conditions of their habitats and development
of measures for their protection within the
project area of Dala Mining LLP in the Kara-
ganda region in 2014. As a result, a report
was prepared. It provides information on 18
meeting points and 9 Steppe Eagle nests
(8 active nests) in the local territory of the
projected Koktenkol Mining and Processing
Plant (fig. 3) (Kalmykov et al., 2014).

The above literature data, as well as ob-
servations from such open databases as
eBird’*3, Observado’®®, Faunistics (GBIF,
2017, Barashkova et al., 2017), which ac-
cumulate meetings of Steppe Eagles made
both by professional ornithologists and bird-
watchers, show that the major part of the
potential Steppe Eagle habitat in the Kara-
ganda region remains unstudied. Faunis-
tics has 80 observations of Steppe Eagles
and their nests, concentrated mainly in the
southeast of the Karaganda region and in
the zone within three-hour reach by car
from the route Karaganda-Kyzylorda and in
the vicinity of Zhezkazgan. Herewith, until
recently, the northern territory, where the
probability of finding the breeding groups
of the Steppe Eagle was high, remained
blank, since according to the records of
2009-2011, in small territories of 6-10 kV
power lines more than 150 eagles were
found dead, most of them were steppe ea-
gles (Voronova et al., 2012).
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pacriaxaHa M rnpeobpasoBaHa A€COMOAOCA-
MU, OAHaKo rocae pacrnaaa CCCP, 6oAbast
VX YacTb MPEBPATUAACL B 3aAEXKHBIE 3EMAU,
a AECOMOAOCHI (PaKTUYECKM YHUYTOXKEHDI
CTEMHLIMU MOXKapamMy U B Pe3yAbTare ecre-
CTBEHHOTIO YyCbIXaHus1 6€3 MoAuBa.

CoraacHo 6uroreorpagmyeckomy pafioHm-
[POBaHMIO, OCHOBAHHOMY HA TMO3BOHOYHbIX
JKMBOTHBIX, PaccMarpvbaemasl TePpPUTOpPMSI
MPaKTUYEeCKM LEAMKOM Aoxutcs B [pwu-
Kacrmicko-bDeTnakAaAMHCKYIO MY CTLIHHYIO
MPOBUHLMIO Ha rpaHuue c KasaxcraHckon
crenHoi (BopoHoB, Kyuepyk, 1977), a no
3o00reorpacuyeckomy panoHuposaHmio Ce-
BepHon EBpasuu no cpayHe HazemHbix Mo-
3BOHOYHLIX — B AHECTPOBCKO-3aMCaHCKYO
NpoBuHUMIO [TyCTLIHHO-CTEMHOM MoAOOAA-
ctu [ycTbiHHO-CcTenHOro pernoHa (PaBkuH u
Ap., 2014).

UHopmaums 0 CTENHOM OpPA€ HA pac-
CMATPMBAEMOW TEPPUTOPUM MO AAHHLIM
NPEALIAYIIMX MCCAEAOBAHMN

CrenHoli Op&A Bceraa paccMmaTpuBancs,
KaK XapaKTepHbIM TrHe3aswmincs Bua Ka-
paraHAMHCKON obaact (AoarywmH, 1947,
Kopeaos, 1962), BcTpeyasich 3aeCh C MapTa
(camast paHHsisl BECEHHsIsl BCTPeYa B paiioHe
KaparaHaesl — 30 mapta 1947 r.) no Hos6pb
BKAIOUMTEALHO (Camasi No3aHsIsl — 12 HosIbpsi
1947 r., AeHxoaba, ['aBpuros, 1978).

Bce coBpemeHHbIe McCAeAOBaTeAM YKasbl-
BaIOT Ha TO, YTO CTEMHOM OPEA HE MPEACTaB-
ASIET PEAKOCTM B CeBepHOM 4Yactu Kaparah-
AVHCKON obaactm (bepe3osukos, Epoxos,
2004; bekbaes, LanmyxaHberos, 2005; by-
keToB, 2008; LllaiimyxaH6eToB 1 Ap., 2008a,
2008b). O.B. beasiros (2013) BcTpeyan 31oT
BMA HaMOOAEE YacTO B 3araAHbLIX pPaoHax
KaparaHavMHckoii o6AacT, a B BOCTOYHbLIX
paiioHax 0BAACTH, MO MHEHMIO aBTOPA, B MO-
CA€AHME AECSITUAETUSI CTEMHOM OPEA PEAOK
M CTAHOBUTCSI OBbIYEH TOALKO B paiioHe Kbi-
3biApast. B CeBepHom IMpubarxawne B HACTO-
simiee BPeMsl YMCAEHHOCThb HEBLICOKAsl, 4YTO
COOTBETCTBYET M AaHHbIM WM.A. AoArywvHa
(1947). Tem He mMeHee, B pasaere «[lepHa-
Tble XMIWHUKM Mupar Be6-TUC «DayHuctu-
Ka» 52 o BocToky KaparaHamHcko#n obaactv
VMIMEeTCs MHhopmaLmst O permcrTpaumm cren-
HbIX OPAOB B 24 TO4YKax (MpeumyLlecTBEHHO
napbl NTUL), BKAIOYasl 6 3aHATLIX THE3A U 3
YCMNelwHbIX (C NTeHLamu) Ha MapupyTe rnpo-
TSDKEHHOCTLIO OKOAO 300 kM 6-10 MioHs
2013 r. (bapauwkosa, 2017, puc. 1).

B nocaeaHue roabl Ha NpeAaMeT rHe3AoBa-
HWUsI CTEMHOTO OpAa BLIA 06cAeroBaH HacceiH
p. Capbicy 1 3Ta MHcbopMaumsi 6biaa oryBGAM-
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Even poorer are the observations of
Steppe Eagles posted by bird-fanciers and
photographers on the Birds.KZ website —
18 bird observations (Abylkhasanov et al.,
2017, fig. 4, table 1).

Research techniques

Field studies were carried out from June
22 to July 18, 2017. During this period, a
fairly promising area for the Steppe Eagle
habitat between Topar, Atasu and Kur-
galdzhino was studied — it is hillocky area of
24,000 km? (fig. 5).

The studies were carried out in full accord-
ance with the Manuals for organizing the
monitoring of the Steppe Eagle populations
in Russia and Kazakhstan (Karyakin, 2012).

The length of auto and walking routes was
determined by the length of the track in the
GPS-navigator. The length of the routes
was more than 3,500 km. Non-duplicating
recorded routes for steppe habitats were
2,659 km (fig. 6).

Ten plots with a total area of 2,191.5 km?
were laid along the route of the group’s
(fig. 7, table 2).

In preparation for the expedition in GIS
ArcView 3.x, an analysis of the ecosystem
coverage of the Karaganda region was con-
ducted and potential Steppe Eagle habitats
were identified (see fig. 11).

To estimate the Steppe Eagle abundance,
the average density indices obtained in the
areas were extrapolated to the territory of
similar habitats within the nesting range of
the species in the Karaganda region (Kar-
yakin, 2004; Karyakin, 2012).

Determination and measurement of the
spatial characteristics of the Steppe Eagle
breeding territories were carried out us-
ing the ArcView toolkit, density maps were
made using the Spatial Analyst module, dis-
tances between Steppe Eagle active nests
were determined by the method of the near-
est neighbor (Karyakin et al., 2009). Math-
ematical data processing was carried out in
MS Excel 2003 and Statistica 10. The aver-
age value + SD is given for breeding indices.

Research results

Distribution, abundance, breeding suc-
cess

As a result of the work in the field sea-
son of 2017, 528 points of birds meeting or
nests finding were recorded, 808 birds were
found, 280 Steppe Eagle breeding territories
were localized, including 71 successful nests
(fig. 8). 277 breeding territories (96.18 %)
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KOBaHa. AAsl AQHHOW TEPPUTOPUM CTETMHOM
OPEA XapaKTePU30BAACS KaK LIMPOKO PACpo-
CTPaHEHHDLIM, HO HEMHOTOYVMCAEHHDLIW THe3-
ASIIUMIACS NEPeAETHLIM BUA (KapsikuH u Ap.,
2008, puc. 2). [poaétHbie ocobu B bacceiiHe
CapbiCy HaBAIOAAAMCD MO BCEW TEPPUTOPUM B
TEeYEHME arpeAsl, OAHAKO B HOPME THE3AUTLCSI
CTEIHOM OPEA 3AeCh HaYMHAA AVLLL CEBEPHee
47,30° c.w. — B cTenHom 3oHe. He 6biA obHa-
PY>XEH OH Ha THE3AOBAHUM B KPYMHDLIX CKAAL-
HbIX MaccuBax Kasaxckoro MeAKOCONOYHMKA
1 Kaparay, mexkay Kaparay n betnak-Aanon,
Ha COPOBLIX PaBHMHAaX B HU3OBDLSIX Capblcy, B
TAMHUCTBIX MOAYMYCTbIHSIX 6acceiiHa Capbicy
1 B reckax, BKAoYast 6e3aecHbie neckm YKavi-
pem (KapsikuH u Ap., 2008).

B bernak-Aare cremHoi OpEéA ObIA Xa-
PaKTEPHLIM THe3AswMMcsl Buaom (Koswapn
n Ap., 2004) n no y4yértam, NPOBEAEHHLIM B
1974-1983 IT. Ha ABTOMOOUABHBIX MapLPY-
Tax B 3anaaHoi bertnak-Aare B 1983 r. Ha
1035 KM aBTOMOOMALHBIX MAPLIPYTOB OLIAO
BCTPeYEHO 63 CTenHLIX OpAa, B LleHTpaab-
Hott bernak-Aare B 1984 r. Ha 1123 km —
23 (KoBwapn u aAp., 1986). Emé B 90-x IT.
XX croaetusi cternHom opéa B betnak-Aane
BEPOSITHO, YCIELWHO THE3AMACS, TaK Kak Ha
ynHkax bernak-Aaabi B 2005 1. 6biAM 06-
Hapy>KeHbl 4 O4yeHbL CTapble FHe3A0Bble MO-
CTPOVIKM U 2 BOAEE MAM MEHEE CBEXKME, OAHA
13 KOTOPLIX, CYAsl MO MyXYy, NOCewarach nTu-
ueit B 2005 r. OB6uAME THE3A CTEMHOTO OpPAA
(Mo ABym 6oOA€€e MAM MEHEE HOPMAALHO CO-
XPaHMBILMMCSI MOCTPOMKaM) COCTaBUAO 4,29
rHé3a/100 kv 06pbiBoB (0—12,4 rHésa/100 kv
OBPLIBOB), & MAOTHOCTbL AASI YMHKOBOW 30HDbI —
1,87 rHé3a/100 km? (KapsikuH u Ap., 2008).
DTU MOKA3ATEAU YKA3LIBAAM HA TO, YTO OBLIAO
CO CTernHbiM opAom B betnak-Aare M MOXK-
HO TOBOPUTL KaK MMHMMYM O TpéXKpaTHOM
COKpAaLEeHNUN YMCAEHHOCTU BMAAQ HA THE3AO-
BaHMM Ha 4YMHKaxX 3anaaHoi Dbetnak-Aaabi,
MPAaKTUYECKN AO TOAHOIO BLIMTIAA€HUSI BUAA

Puc. 1. Peructpaunm crenHoix opaos (Aquila
nipalensis) B 2013 r. u3 Be6-TVIC «bayHucivkar: ba-
paukoBa, 2017.

Fig. 1. Records of the Steppe Eagles (Aquila nipalen-
sis) in 2013 from the web-GIS “Faunistics”: Barashko-
va, 2017.

were studied within the plots, including 70
successful nests with 102 nestlings.

The occupation of breeding territories was
87.73 %, while the percentage of active nests
in the occupied breeding territories was 69.14 %.
Successful were 42.26 % of nests from the
number of active nests and 25.63 % — from
the number of identified breeding territories.

The number of nestlings in broods ranged
from 1 to 3, averaging (n=71) 1.45+0.56
nestlings per successful nest and (n=168)
0.61+0.80 nestlings per occupied nest (ta-
ble 3). At a very high percentage of nests
with unsuccessful breeding (54.46 % of the
number of active ones), a high percentage
of nests with dead clutches was found —
34.55 % of the number of nests with unsuc-
cessful breeding. Herewith the percentage
of nests with dead clutches, where it was
impossible to confirm the death of clutches,
is definitely higher and can reach half of all
the cases of unsuccessful breeding.

The complete records on the Steppe Eagle
breeding territories in the areas are shown
in table 4. The schemes of the Steppe Eagle
breeding territories distribution on the plots
are shown in figures 9A and 9B.

The distances between the nearest neigh-
bors for all found active nests varied from 0.88
t0 5.29 km, averaging (n=112) 2.11+1.02 km
(fig. 10, table 6). Both minimum and maxi-
mum distances lie between two successful
nests (the minimum distance is found be-
tween the nests on the area No. 9 — see figure
9B). Half of all distances between the nearest
neighbors lie in the range of 1-2 km.

The distribution density of the Steppe Eag-
le breeding territories, taking into account
the unoccupied, was 6.06-20.22/100 km?,
at average 12.64/100 km?. The distribution
density of occupied breeding territories was
6.06-18.49/100 km?, at average 11.09/100 km?.
Due to the fact that many old nests were
occupied by young birds, in order to cal-
culate the abundance of the Steppe Eagle
on nesting in the Karaganda region, it was
necessary to focus only on active nests that
were renewed during the season of 2017.
The distribution density of active nests av-
eraged 7.67/100 km?, varying at different
areas from 4.11 to 12.90 nests/100 km?.
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Fig. 2. Records of the Steppe Eagles in the Sarysu river basin in 2005 and 2007:
Karyakin et al., 2008.

13 rHe3A0BoW hayHbl K 2005 r. Taioke, 3aech
26-29 anpeast 2005 r. u 16-17 anpeas
2007 r. npu obuem npobere no 3anaaHow

Taking into account the asymmetric confi-
dence interval, it is possible to operate with
indices of active nests distribution density
from 5.7 to 10.3 pairs/100 km? (at average
7.67 pairs/100 km?) to calculate the abun-
dance of steppe eagles on the entire area
of steppe habitats of the Karaganda region.
However, more objective estimation can be
given by a separate recalculation of the local
density indices (12.9 pairs/100 km?) on the
territory of the main population nucleus and
the density indices averaged in 9 areas to the
remaining steppe territories, where the dis-
tribution density of steppe eagles varies from
4.11 to 7.96 pairs/100 km? (table 4) and tak-
ing into account the asymmetric confidence
interval is from 5.36 to 6.80 pairs/100 km?
(at average 6.04 pairs/100 km?).

The distribution density of the Steppe
Eagle successful nests on the areas var-
ied from O to 4.81/100 km? at average
3.24/100 km? (table 4).

In the GIS analysis of the territory, the area
of habitats suitable for the Steppe Eagle
nesting in the considered part of the Kara-
ganda region (the Central part of the north-
ern half of the Karaganda region — figure 11:
ground 6) was determined at 20,047.6 km?,
and in the Karaganda region as a whole —
142,549.9 km?.

For the area of habitats suitable for nests
in the studied part of the Karaganda region
(20,047.6 km?), it is possible to estimate the
abundance of the Steppe Eagle on nesting
in the range from 1,177 to 1,446 pairs, at
average 1,304 pairs, whereof at average 175
pairs are on nesting in the population nucle-
us in the vicinity of Shashkakol on an area of
1,356.0 km?. In general, for the area of habi-
tats suitable for nesting across the Karaganda
region (142,549.9 km?), it is possible to es-
timate the abundance of the Steppe Eagle
on nesting in the range from 4,794 to 5,814
pairs, at average 5,275 pairs.

The above estimate of the abundance is
based on a separate recalculation of the
density indices for various types of hillocky
areas (table 5). For the central part of the ba-
sin of Sarysu, Ulytau, Betpak-Daly and Prib-
alkhashye, density indices published earlier
(see Karyakin, Barabashin, 2006b, Karyakin
et al., 2008) are used, which do not con-
sider the possible reduction in the number
of Steppe Eagles in the last 10 years.

At least over the past 10 years, the Steppe
Eagle has definitely reduced its abundance
in the area under study in 2017, as is evi-
denced by a huge pool of old nests (14.80 %),
which are occupied by young birds under
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betnak-Aane 531 km BcTpeyeH avub 1 cren-
HOM OPEA 1 TPyrbl 8 NTUL OBHAPY KEHDI MOA
onopamu A3l Ha 9-KMAOMETPOBOM y4yacTke
HedTenposoaa lNaBroaap-LUbIMKEHT, a cay-
YaeB YCIMELHOro pPasMHOXEHMUsI CTENMHOro
opaa B bernak-Aare He 6LIAO YCTAHOBAEHO,
XOTsl €f0 €AMHWYHbLIE Mapbl 3A€Ch OMpeAe-
AéHHO rHe3asTcs (B. Aom6posckuii, C. Ao-
MalIEeBCKUIA, AMdHOe coobuieHne). YumnTbiBas
BC€ BbIlIECKA3aHHOE, MPU CaMOM OMNTUMMU-
CTUYECKOM B3rASIA€ Ha CUTyauuio CO CTerl-
HbIM OpAOM B 3anaaHol bernak-Aare 3aech
MPEANOAAraAOCh rHe3AoBaHMe He Goaee 5
nap (Kapsikvx u ap., 2008).

HeckoAbko Aydie o6cTosiaa cutyaumst co
CTEMHLIM OPAOM Ha YMHKAxX MpaBobepesKbsi
Capuicy. 3aech oH HabAoaaacs B 2007 1. B
KoAndectee 9,36 oc./100 kM aBTOMAapLpYy-
Ta. Ha naowaakax 6biavM 06HapYsKEHbI THE3AQ
ABYX Map M ell€ rHe3a0 OAHOM Napbl — 3a fnpe-
AeAamm naowaakm. Obuane cocrasuao 4,49
nap/100 km o6pbiBoB (0-20,2 nap/100 km
06pLIBOB), a MAOTHOCTL — 1,23 nap/100 km?
obweit naowaan. YnMCAEHHOCTL OLIeHEeHA B
10-20 nap, B cpeaHem 16 nap (KapsikuH m
Ap., 2008).

B xoamucro-yBaamctbix crensix Kasaxcko-
roO MEAKOCOMOYHMKA CTEeMHOM OPEA THe3-
AUTCSl C BLICOKOW MAOTHOCTbIO, OCOBEHHO B
50-60-KMAOMETPOBOM 30HE MPABOOEPEXKDS
Capbicy 1 B MeAkocornoyHuke Asik-becray B
AeBobBepeskbe (KapsikuH u Ap., 2008; Kapsi-
KuH, 2008).

B Yayray B 2005 r. 6biA0 BCTpedeHo 26
CTEMHLIX OPAOB U AOKaAM30BaHO 11 rHesao-
BbIX Y4aCTKOB: 16 0cobeil HABAIOAAAMCH Ha
10 rHe3A0BbLIX y4YacTKax, COCPEAOTOYEHHDLIX
NMpeVMyLIeCTBEHHO B BEPXOBbLSX pP. Kymo-
Aa (KapsikuH, BapabawuH, 2006a; 2006b).
[TpakTnyeckn BCce rHE3AOBblE YYacTKM MpPU-
YPOUEHDbl K OCEBOW YacTU XOAMMUCTO-YBaAU-
CTbIX BOAOPA3AEAOB PEK C BLIXOAAMM MarTe-
PUHCKMX TOPOA MO CKAOHaM M BEpLIMHAaM,
AMBO K COMOYHDLIM AQHAWADTAM, BLITSIHYTBLIM
BAOAb AOAVIH HEGOABLIMX BOAOTOKOB, TAK)KE C
BLIXOAAMM MAaTEPUHCKMX MOPOA. PaccrosiHue
ME>KAY COCEAHMMM yyacTkamu (n=8) B cpea-
Hem 2,0+0,73 km (1,24-3,27 xm). INo aaH-
HBIM MapWPYTHLIX YYETOB (N=18) NAOTHOCTDL
cocrasuaa 0,84 nap/100 km?, a obwas ymc-
AEHHOCTb AAsI BCEV Tepputopum, 6e3 yyéra
CKAALHBLIX MaccmBoB (19 Thic. KM?), OLIEHEHA
B 119-199 nap (B cpeaHem 159 nap) (Kaps-
KuH, bapabawmH, 2006b), OKOAO MOAOBMHDI
M3 KOTOPLIX THE3AMAOCH B MpeAeAax bacceii-
Ha p. Capbicy. B MeAkocomnouHmke npaBobe-
pexxbst Capruicy B 2007 1. Ha MapLIpyTe BAOAL
A3l ot AxeskasraHa Ao Kbisbiakapa crern-
HOWM OpPEéA BCTpeyeH Ha 7 yyacTkax, B TOM

the age of 5, as well as abandoned territo-
ries, percentage of which is 12.27 %.

From the above data, it can be assumed
that the scale of the Steppe Eagle popula-
tion reduction in the Karaganda region was
27.08 % for 10 years, but probably this is a
pessimistic estimate, since we do not know
the age of the remaining old nests that, in
the conditions of Central Kazakhstan without
steppe fires, may remain in place for decades.

At the same time, a large number of
young birds on old nests shows that in the
central Kazakhstan population there is a
stock of free individuals and it began to re-
cover. This is also evidenced by the facts of
successful breeding of young birds.

If we adopt breeding indices for all Steppe
Eagle nested groupings in the Karaganda re-
gion in 2017 in the Central part of the north-
ern half of the Karaganda region (45.54 %
of successful nests from the number of ac-
tive nests), we can estimate the number of
steppe eagles for across the region in 2,402
(2,183-2,647) successful pairs.

The current estimate of the Central Ka-
zakhstan Steppe Eagle population abun-
dance averages about 4,800 pairs, which is
1,800 pairs more than the previous estimate
(see Karyakin et al., 2016) that is directly re-
lated to a more detailed study of habitats
most suitable for nesting in the northern half
of the Karaganda region and the expansion
of the territory area for extrapolation of re-
corded data to some types of hillocky areas,
where the nesting of the Steppe Eagle is
confirmed. At the same time, the northwest
of the region, where large nested groupings
of the species can also be identified, re-
mains unstudied, and also the eastern part,
where, however, abundant species cannot
be expected.

Nesting features

443 nest structures were observed in 280
Steppe Eagle breeding territories, including
remains of nest material after the death of
first clutches or on the place of burned nests
(unfinished nests).

The altitude range, in which the Steppe
Eagle nests located, varied from 384 to 719 m,
averaging 528.67+76.40 m above sea level
(fig. 12, table 6).

Most nests of the Steppe Eagle in the
territory under study were located on rock
outcrops (75.62 %) or rock disintegrations
(10.84 %), mainly on hills, or similar sub-
strates in the flat steppe in a lower altitude
range (fig. 7). Barrows were used as stone
substrates for nests of 2.93 % of pairs. Only
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CrenHovi opéa.
doto M. KapsikuHa.

Steppe Eagle.
Photo by I. Karyakin.

YMcAe Ha 5 ydacTkax oBHapy’KeHbI THE3AQ.
MaoTtHOCTL coctaBuaa 9,34 nap/100 km?. B
MEAKOCOTOUYHMKE AeBOGepeskbsi Capbicy Ha
Boaopasaese pek bavp n Kapacan crenHon
OpP&A YYTéH Ha ABYX y4yacTKax, MAOTHOCTbL
cocraBuaa 5,75 nap/100 km?. BocrtoyHee
neckos JKaripem B MPUAOAMHHOM MEAKOCO-
noyHuke p. Kapacain crernHoi oOpéA peru-
CTPUPOBaACs] € NAoTHocTbio 7,81 nap/100 kw?
(12,5 oc./100 km mapupyta). B meAakoco-
noyHuke Asik-Decray MAOTHOCTL CTemHOro
opAa coctaBuaa 5,9 nap/100 km?. 3aechb
ObLIAO  BLISIBAEHO 10 THE3AOBLIX YYAaCTKOB,
MOATBEPIKAEHHLIX HaxoOAKamu THE3A. Pac-
CTOSIHME MEXKAY FHE3AAMM B COMOYHLIX Mac-
cnBax cocraBuao 0,9-3,25 km, B cpeaHem
1,95+0,94 kM, pacCTosiHuE MEXKAY COMOYHDI-
MM MaccvBamu ¢ rHésaamm — 4,85-25,38 km,
B cpeaHeM 12,8+7,96 kM. YMCAEHHOCTDL AAsl
MEAKOCOINOYHMUKA CpeAHero TeyeHus p. Ca-
puicy (25 Tbic. kKM?) oueHeHa B 1650-1950
nap (KapsikuH u Ap., 2008).

B MeAKOCOMOYHbIX AaHAWATaX BOCTOY-
Hee rpaHUTHBLIX MaCcCMBOB B BepXoBbsx Ca-
puicy M ATacy CTernHOW OPEA BCTPEYaAcs
pexe. Ha mapupyrax yyreHo Auib 6 oco-
Geit, B ToM yncae 1 mapa. OAHAKO, Ha MAO-
waake B BepxoBbsix Karpaxrtbl 13 mas 2007 r.
BLISIBAEHO 2 THE3AOBLIX yyacTKa C MyCTylo-
WMMM THE3AAMMU, YAAAEHHBIMU APYT OT Apyra
Ha 2,4 xm (naotHocth — 12,1 nap/100 km?).
Tem He MeHee, 3Ta TeppuTOpPMUsl OKasa-
AACb YHUKAABLHOM, TaK Kak ObiAaa He 3aaeTa
no>kapamu. OKpecTHble COMKM BLIFOPEAU
NMPaKTUYECKM TOAHOCTbIO Ha OrPOMHBIX
MAOLIAASIX, B CBSI3U C YeMm, He MpPULIAOCD
npeAnoAaraTb 3A€Cb BLICOKYIO MAOTHOCTD
crernHoro opaa. OpUEeHTUPOBOYHAs YuC-
A€HHOCTbL AASl YYacTKOB, HE 3aTPOHYTLIX
noxkapamu, cocraemaa 20-30 nap (Kaps-
KUH 1 Ap., 2008).

2.48 % of nests were located on bushes
(mainly on Caragana sp.), and 44.02 % of
nests made on various substrates (mainly
on rocks, outcrops or on the ground) were
covered by bushes. Only 4 nests were found
on the trees (0.9 % on Chinese elms (UImus
parvifolia) — 3, on oleaster (Elaeagnus an-
gustifolia) — 1) and only one (on oleaster)
was successful in the current season (1.41 %
of the number of successful nests).

There were 47.63 % of nests on the tops
of hills, on the slopes of hills (mainly in their
upper third) —39.73 % and in the flat steppe
— 11.29 %. The apparent inclination of the
steppe eagles to nesting in the upper part
of the hills is observed.

Dead clutches were found during the
study (June — July) with 1-2 eggs, at aver-
age (n=06) 1.33+0.52 eggs (1 egg — 66.67 %
of clutches, 2 eggs — 33.33 % of clutches).

The size of collected dead eggs was 68.3—
71.5x52.2-54.5 mm, at average (n=4)
70.05+1.36%53.45+1.05 mm.

One of the important threats to the Steppe
Eagle in the territory under study is steppe
fires in the breeding period. In 11 (3.93 %)
out of 280 breeding territories, the nests
were destroyed by fires, moreover one nest
with a brood of two nestlings was burned in
the year of study (nestlings somehow sur-
vived and fed under the nesting rock in the
site of a fire). In 5 territories nests were re-
stored by eagles after fires of previous years,
and in two of them eagles tried to breed,
but without success (a clutch was left in one
nest). In 5 territories nests were not restored,
although birds stayed near the burnt nests.

Feeding

Based on remains of prey (400 specimens)
collected in 99 nests, Little Suslik (Spermo-
philus pygmaeus) dominates in feeding of
the Steppe Eagle — its presence was noted
in 58.59 % of nests, which was 19.25 % of
the total number of noted objects of prey
(table 8, fig. 15). In 49.49 % of nests there
were also remains of voles (Microtus sp.),
which was 19.75 % of the number of noted
objects of prey. In 28.28 % of nests there
were remains of Pikas (Ochotona sp.), which
was 8.25 % of the number of noted objects
of prey. In general, the percentage of mam-
mals among the remains of prey was 62.0 %,
and the percentage of birds was 35.5 %,
among which the Rosy Starling (Sturnus ro-
seus) was absolutely dominant — 24.0 % of
the number of noted objects of prey (67.61 %
among 142 bird remains) but only in 10.1 %
of nests (mainly on plots 5 and 6).
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OO6wasi YMCAEHHOCTbL CTEMHOrO OpAd B
6acceiiHe p. Capbicy B 2008 r. oueHeHa B
1740-2105 rHe3asiumxcst nap (KapsikuH u
Ap., 2008), 60AbLIAs HACTb U3 KOTOPBIX THE3-
AUTCs1 B peAeAax KaparaHaMHcKo oBAacTu.

B xoae paboTbl 6bIA0 06HAPY KEHO 37 rHE3A
Ha 30 rHe3AOBbIX y4yacTKax CTEMHOro OpAa:
15 rHé3A OKasaAUCh YKMABLIMU U B HUX CAMKMU
HaCM>KMBaAU KAQAKM, 5 THE3A MOAHOBASIAUCH
MTYLIAMM TTOCAE MPUAETA, HO KAAAOK €llé He
6bIAO, 8 MOCTPOEK OKA3AAUCHL MYCTLIMU, HO
VIMEAU CAEADI MPUCYTCTBUST HA HUX NTUL U 9
rHE€3A — 3TO CTapble NMOCTPOMKU, B TOM YMC-
Ae 7 Ha 3aHATLIX ydacTkax. [loaaBasiiouee
GOALLIMHCTBO THE3A CTEMHLIX OPAOB (48,65 %)
YCTpoeHo Ha cormkax (puc. 8), 18,92 % —
Ha YMHKax naato u no 16,2 % rHésa opAoB
YCTPOEHO HA MPUPEYHDIX CKAALHLIX OBHaXKE-
HUSIX U B MEKCOMOYHBLIX AOAMHaX. V3 rHé3a
Ha conkax (n=18) 50 % ycrpoeHo Ha Bepiu-
Hax, 50 % — Ha CKAOHaX COMOK; U3 FHE3A Ha
YMHKaX MAATO (N=7) GOABLIMHCTBO YCTPOEHO
B BEpPXHel Tpetn CKAOHOB (71,43 %) v Avib
He3HaYUTeALHAs! YacTb — Ha BepLumHax (28,57 %).
B me>kconoyHbiX AoAMHax (n=6) 50 % rHésa

N

SE1

- rpanmua FOK | border of mining
N\ sE 1

- aKTMEHO® THe3go / active nest

- cTapoe rHeapo f old nest

- BCTpesa NTHUL / bird record

7 ¢t e[

YCTPOEHO Ha MeTaaanydeckmx ornopax A3,
a OCTaAbHBIE — HAa 3€MAE (OTKPLITO HA 3eMAE
B OCHOBAaHMM MAOCKOTO KyCTa, B OCHOBaHUU
6eTtoHHoM onopbl ADI) 1 Ha 06AOMKe CBa-
AeHHoM 6eToHHoM onopbl AN (KapsikuH u
Ap., 2008).

B npeablayliem MCCA€AOBAHMM OTMeEYa-
AOCh, YTO CTEMHOM OPEA sIBHO wu3sberaer
rPAHMTHBLIX MACCUBOB C OOALWMMM BLICO-
Tamn. Bce oBGHapysKeHHbIE THE3AQ CTEMHDLIX
OPAOB A€)KaAM B AMariasoHe BbLICOT OT 253
A0 609 M Haa ypoBHEM MOpsl, B CPEAHEM
479,26+85,57 m. HameHee BLICOKO pacrio-
AO>KEHHbIe THé3Aa XapakTepHbl AAst betnak-
Aanbl 1 ynHKoB Capbicy — 253-290 m Haa
YPOBHEM MOpPSsl. B MEAKOCOMOYHMKE OpPALI
rHE3AMAUCH B AMariasoHe BbLIcOT OT 375 ao
596 M. DblAO HaMAEHO €AMHCTBEHHOE rHe3-
AO B BepXoBbsix CapbiCy, YCTPOEHHOE Bbille
600 m (KapsikvH m Ap., 2008, puc. 2).

AocTatoyHO MoApobHasi MH(popmaumsi o
rHE3AOBaHMM CTEMHOTO OpAa Bbiaa cobpa-
Ha B pPaMKax MCCAEAOBAHWI MO U3YYEHUIO
COBPEMEHHOTO COCTOSIHUSI PEAKMX BUMAOB
hropbl M hayHbI, SKOAOTMHECKMX YCAOBUM
MX MeCToobMTaHui 1 paspaboTke Mepo-
MPUSITUIA N0 MX OXPAaHe B IpaHuLax Mpo-
extHoi naowaan TOO «Dala Mining» (Aara
Mavinmir) B KaparaHamHckol obaactv B
2014 r. o pesyAbTatam 3TOi paboTbl MOA-
rOTOBA€H OTYéT, B KOTOPOM TMPUBOAUTCSI
MHcpopmaumst o 18 Toukax BcTpey U 9 rHés-
AdX CTerHbLIX OPAOB (8 aKTMBHbLIX THE3A) Ha
AOKAALHOWM TEPPUTOPUM  MPOEKTUPYEMOTO
KokreHkoAbckoro TOKa (puc. 3) (KaambikoB
u Ap., 2014). CrenHble OpPAbl PErMCTPUPOBA-
AUCh Ha BCEX y4yacTKax MPOEKTHOM MAOLLAAM
KokreHkoabckoro [OKa, Hanboaee yacto — B
I0’)KHOM YacTy NpoeKkTHon Tepputopun. Ot-
MEYEHO, YTO OAHMM M3 OCHOBHbLIX YCAOBMIA
rHE3AOBaHMsI CTEMHOTO OpAa Ha TeppUTO-
PVM MPOEKTHOM nAowaan KOKTeHKOALCKOro
[OKa siBAsSIETCSl HAAMUME B TUMNUYHBLIX MECTO-
OBUTAHMSIX OPAA KPYIMHBLIX KOAOHUIA POIOLIMX
IPLIBYHOB M 3aiiLle0OpasHbIX — MAAOTO CyC-
AvKa (Spermophilus pygmaeus) v ctenHom
mwyxu (Ochotona pusilla).

[pviBeAéHHbIE Bbille AMTEpPATYPHbLIE AdH-
HbIE, & TAK)KEe HABAIOAEHMsI U3 OTKPLITLIX 6a3

Puc. 3. Toukm permcrpaLmy CTEeMHbIX OPAOB Ha Tep-
puropumn KoxkeHkoabckoro TOK B 2014 r.: Kaambikos m
Ap., 2014.

Fig. 3. Records of the Steppe Eagles on the territory
of the Koktenkol mining in 2005 and 2007: Kalmykov
et al., 2008.
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AAHHBIX, TakMx Kak eBird’*, Observado’*,
daynuctmka (GBIF, 2017; bapawkosa 1 Ap.,
2017), B KOTOPbIX AKKYMYAUPYIOTCS1 BCTPEYM
CTEMHbIX OPAOB, CAEAAHHbIE Kak Mnpodrec-
CMOHAALHBIMM OPHUTOAOTAMM, TaK UM OPHU-
TOAOTAMU-AIOOUTEASIMM,  TTOKA3LIBAIOT, YTO
OCHOBHAsl 4acCTb MMOTEHUMAALHOW OBAACTU
OOUTaHMs CTEMHOTO OpAa B KaparaHAMHCKO
obAaCTM OCTAéTCs1 HemsydeHHoM. B dayHu-
ctuke umeetcss 80 HAOAIOAEHWI CTEMHDLIX
OPAOB M UX THE3A, COCPEAOTOYEHHBIX B OC-

Puc. 4. Perucrpaumm crenHbix opaoB B 2006-2017 rr.
Ha cavite birds.kz: A6biaxacaHoB u Ap., 2017. Homepa
TO4YEK COOTBETCTBYIOT MX HyMepaLmu B Tabane 1.

Fig. 4. Records of the Steppe Eagles on the web-site
birds.kz in 2006-2017: Abylkhasanov et al., 2017. Num-
bers of records in the fig. 4 correspond to those in table 1.

HOBHOM Ha toro-eoctoke KaparaHamHckom
oBAACTM — U B 30HE TPEXYACOBOM AOCsrae-
MOCTM Ha aBTOMOOMAE C Tpacchl KaparaHaa —
Kbizplaopaa, 1 B oKpecTHOCTsIX JKe3sKkasraHa.
[Mpu 5TOM A0 MOCAEAHEro BpemeHu GeAbiM
MATHOM OCTaBaAach CeBepHasl TeppuTopus,
rae OblAa BEAVKA BEPOSITHOCTL OOHAPY KEHMSI
FHE3AO0BLIX IPYMMMPOBOK CTEMHOIO OPAQ, Tak
Kak o y4éram 2009-201 1 rr. Ha HEGOABLIMX
rno npoTsbkéHHocTK ydactkax A3l 6-10 kB
6biAa BbisiBAEHA TMGeAr 6oaee 150 opAaos,
GOALILAs YaCThb M3 KOTOPbLIX, HECOMHEHHO,
crernHble (BopoHosa u Ap., 2012).

Ewé Goree GEAHON BLIFASIAUT KapTUHA Ha-
OAIOAEHUM CTEMHLIX OPAOB, PA3MELIEHHDIX
AOBUTEASIMM MITULL M (poTOrpachamm Ha cainte
Birds.KZ — 18 HabAoaeHui ntuu (ABbiaxaca-
HOB U Ap., 2017, puc. 4, Taba. 1).

Ta6a. 1. Perucrpaumy crenHbix opaos (Aquila nipalensis) B 2006-2017 rr. Ha casite birds.kz: A6bianxacaHos u Ap., 2017. Homepa Toyek
COOTBETCTBYIOT MX HYMEPALMU HA pyUC. 4.

Table 1. Records of the Steppe Eagles (Aquila nipalensis) on the web-site birds.kz in 2006-2017: Abylkhasanov et al., 2017. Numbers of
records in the Table correspond to those in fig. 4.

N° Aarta / Date HasBanme Toukm / Point name Astop / Author

1 06.09.2006 Abaiickuii painoH, KaparaHamHckast o6AacTb Ackap Vcabekos

K 23-25.04.2007 HabAtoaeHusl BKAIOYEHDI B nyOAvKaumio: Kapsiku u Ap., 2008 AHapeli KoBareHKo
2 28.08.2007 LWeTtckuit painoH, KaparaHamHckas oBAaCTb Ackap Vcabekos

3  26.04.2008 CesepHoe lNpubaxaune, AKTOranckui panoH, KaparaHanHckasi obaacth Ackap Vcabekos

4  26.04.2008 Kasaxckuit MeakocomnouHmk, Lerckuii painoH, KaparaHanHckasi obaacTts Ackap Vicabekos

5 03.05.2008 BocrouHo-KoyHpaackui, r. baaxauw, ceBepHoe nobepexxne baaxawa. Banaepuii [proH6epr
6  25.04.2012 c. Aktiobek, KaparaHamHckas o6AacTb PycaaH Ypaszaanes

7 05.05.2012 TepekTbi-AyAne Oner beasinos

8 20.05.2012 Oxono 120 km toro-3anaaHee r. JXeskasraH Taarar AGbiAXacaHOB
9 25.05.2013 c. bapubiH, KaparaHamHckast obAacTb PycaaH Ypasaanes
10 25.05.2013 bapumHo AnexkcaHap INytmanH
11 09.04.2014 Aamarbl — baaxaw — KaparaHaa AnekcaHap KatyHues
12 24.04.2014 n. Akty6ek, KaparaHamHckast o6AacTn AnekcaHap [yTMAnH
13 23.07.2014 KeH>kapbik, KaparaHAMHcKasi 06A Tumyp Uckakos

14 16.04.2015 bertnakaara Avinepy AKMMKaHOBA
15 05.05.2015 KaparaHavHckast 06AacTb, BOCTOYHEE CTaHUMY MOVBLIHTLI Ainepu AKMMKaHOBa
16 05.05.2015 KaparaHavHckasi obaactb, BoctouHasi bernakaana Annepu AKMMKaHOBa
17 09.04.2016 3anaaHas betnakaana, o3. KapaxoribiH Cepreii lmbirares
18 05.06.2017 KaparaHaMHckast obaactb, r. XKeskasraH Aenunc Kosros

153 http://ebird.org/map
154 http://observado.org
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Puc. 5. Teppuropus nc-
caeaoBaHmii B 2017 .

Fig. 5. Surveyed area in
2017.

CoBpemeHHasl YUCAEHHOCTb MUPOBOIA MO-
MYASILMN CTEMHOTO OpPAQ, y4YUTbIBasi HEratme-
HLII TPEHA MOCAEAHUX AecsATUAeTMI B Poc-
cm m KasaxcraHe, oueHunsanach B 26,0-36,7
TbIC. THe3Asmxcs nap (KapsikvH, 2015). Ha
Ka3axXxCTaHCKME TOMYASILMM CTEMHLIX OPAOB
MPUXOAMAOCH MO pPa3HbiM oueHKkam oT 70 %
A0 84,47 % OT MMPOBOV YMCAEHHOCTU BUAAQ,
a YMCAEHHOCTb LEHTPAAbHOKA3aXCTaHCKOW
MOMYASILMM, KOTOPasl (haKTUHECKM LIEAVKOM
BXOAMT B rpanmubl KaparaHamHckor obaactm
(MomnyAsiLMs 3aHMMAaEeT TEPPUTOPUIO, MAOLLA-
Ablo 191666 KM?), OLIEHMBAAACL B CPEAHEM
OKOAO 3 TbIC. THe3AsWMXCs nap, uamn 8,24 %
mupoBoi nonyasiumm Buaa (Kapsikmd u ap.,
20106). INo pesyAbTatam AaHHLIX MCCAEAOBA-
HUM BbII€YKa3aHHLIE OUE€HKU YUNCAEHHOCTU
CTEMNHOro OpAa GbIAM OTKOPPEKTUPOBAHDI.

MeToAMKa MCCAEAOBAHMM

[ToA€BbIE MCCAEAOBAHMSI MPOBOAMAUCH C
22 vioHst no 18 moast 2017 r. 3a 3T10T ne-
puoa Bbira OBCAEAOBAHA AOCTATOYHO MEp-
CMEKTVBHAsl AAsl OOUTaHMsl CTEMHOrO OpAa
Tepputopust mexkay Tonapom, Atacy n Kyp-
TAALAXKMHO — 3TO Y4aCTOK MEAKOCOMOYHMKA,
naowaasto 24 000 km? (puc. 5).

VlccaeaoBaHMsl MPOBOAMAUCDH MOAHOCTLIO B
COOTBETCTBUMM C MeTOAMYECKMMM PEKOMEH-
AQUMSIMM TIO OPraHU3aLMm MOHUTOPMHTA MO-

MyAsIUMIA cTenHoro opAa B Poccum mn Kaszax-
craHe (KapsikuH, 2012).

AAst paboTbl Mo MpoeKTy ObiAv cchopMUPO-
BaHbI ABE MICCAEAOBATEALCKMX IPYMIbl, KOTOPbIe
NepeABUraAMch Ha aBToMOOMAsIX YA3 aBTo-
HOMHO ADYT OT Apyra CO BCTpeYamy Ha KOH-
TPOABHBLIX TOYKax. [Pymrbl nepeABuraAmch ye-
|pe3 CrernHble MECTOOOUTaHMsI TakMM OOpa3oMm,
YTOOLI MAKCMMAALHO OXBATUTL HABAIOAEHUEM C
TPaeKTOPUM MapLIpyTa BO3MOYKHbIE MeCTa Mpu-
CaA OPAOB M MeCTa BEPOSITHOrO YCTPOWCTBA MX
rHE3A, KOTOpble OCMATPMBAAM Ha PErYAPHDLIX
OCTaHOBKax. PaccTosiHne mexkay Toukamm ocra-
HOBOK OMPEASASINOCL CTPYKTYPOM AQHAWATA,
HO He rpeBbiwaro 500 M B AOKOMHAX MeXKAY
BLICOKMMM COMKaMM M OAHOTO KMAOMETpa Ha
POBHDIX CTEMHBIX yYacTkax. OBLIYHO OCTAHOBKM
OCyLEeCTBASIAUCE Yepe3 100-200 m, YyTo rno3Bo-
ASIAO PaCCMaTPUBATL CKAADLI AW Y3KME Pacraaku
C PasHbIX PAKypPCOB, YTO CYILECTBEHHO YMEHb-
LLIAAO BO3MOYKHOCTb MPOIyCKAa MTULL, UX MPUCAA
1 rHé3A. Bpemsi ocmoTpa okpysKatolleit Mecr-
HOCTM Ha TOYKAaX OIMPEAEASAOCL CAOYXKHOCTLIO
peAbedba U MHOroOOPA3MEM THE3AOTPUIOAHDIX
MECT B 30He HaBGAIOAEHUST M BapbUPOBAAO OT 3
AO 30 MMHYT Ha K&KAOV TOYKeE.

OcCMOTp MeCT, MPUrOAHLIX AASI THE3AOBA-
HUsl CTEMHOTO OPAd, ObLIA OPUEHTUPOBAaH B
MEepPBYIO O4Ye€pPEeAb Ha BLISIBAEHME aKTMBHDLIX
rHésA. [py obHapy>keHMM MyCTyoWwmX Mo-
CTPOeK OpAOB 6€3 CAEAOB MPUCYTCTBUS
NTVU, MPUCAA C MYyXOM M MepPLIMMU, AMBO
npy oBHAPY>KEHUM MTUL, MECTHOCTL BOKPYT
TLWATEALHO OCMATPUBAAU C TOYKM OCTAHOBKM.
EcAm akTvBHOE rHE3A0 He OBHAPY>KEHO Cpa-
3y ke, OBCAEAOBAAM BO3MOJKHDIE MECTA €TO
YCTPOWCTBA, CKPLITLIE OT HAOAIOAEHMSI C TOY-
KM OCTAHOBKM Ha ocu mapupyta. Aasi 3To-
ro BU3YaAbHO MAU MO KapTe OMNPEAEASIAUCDH
OAVDKaMWMe MecTa BO3MOXKHOIO YCTPOMCTBA
rHE3A (MCXOASl M3 CTEPEOTUNOB THE3AOBA-
HUSI MECTHOW TIPYIMMUPOBKM CTEMHLIX Op-
AOB), KOTOpPbLIE TaK)Ke TaTeAbHO OCMaTpu-
BaAM (AOBMPAsiCh K HUM HA ABTOMOBUAE MAU
rnewkom). BHe 3aBMCMMOCTM OT pe3yAbTaTtoB
MoVCKa THe3Aa BOKPYr TOYKM OCTaHOBKM,
rpyrnra BO3Bpallarach Ha 3anAaHUPOBAHHDIN
MapLUPyT U MPOAOAXKAAA ABM)KEHME AAAbLIE,
3MENKOM OBCAEAYS AL KOHTPOALHLIE TEP-

Camka CTernHoro opAa Ha rHesae C nreHuamm. EamH-
CTBEHHOE JKMAOE FHE3A0, YCTPOEHHOE Ha A€pEBe.
Poro M. KapskuHa.

Female of the Steppe Eagle on the nest with nestlings.
The only successful nest, arranged on a tree.
Photo by I. Karyakin.
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Goagle Farth

Google Earth

pr)

Google Earth

o

Tunu4HbIe MECTOOBUTAHUS CTEMHOIO OPAA HA MAOLIAAKAX HA (POTOrpahusix (CA€BA) M KOCMOCHMMKAX (cripasa): 1-2 — naowaaka N2 1,
3-4 — nrowaaka N° 6, 5-6 — nrowaaka N° 9. Hymepaums MAOWAAOK COOTBETCTBYET UX HYMEPALMU HA puc. 7 u B TabA. 2—4. [paHUTHbIE
MAaccuBbl, B KOTOPLIX CTEMHOM OpEA OTCYTCTBYET Ha rHe3A0BaHun — 7—8. ®oto 3. HukoAeHKo.

Typical habitats of the Steppe Eagle on the surveyed plots in the photos (at the left) and satellite images (at the right): 1-2 — plot 1,
3—4 — plot 6, 5-6 — plot 9. Numbers of plots in the figure correspond to those in tables 2—4 and fig. 7. Granite mountins in which the
Steppe Eagle is not breeding — 7-8. Photos by E. Nikolenko.
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Fig. 6. Expedition route in 2017.
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Puc. 7. rowaaku Arst y4éTa cterHoro opAa B 2017 r. Hymepaums NAOWAAOK CO-
OTBETCTBYET MX HYMEPAaLMM B TaOA. 2—4.

Fig. 7. Plots for the account of the Steppe Eagle in 2017. Numbers of plots in the
figure correspond to those in tables 2—4.

putopun. Ecan B xoae rovicka rHesaa Obiav
HameYeHbl HOBblE€ Y4YaCTKM, MPUTOAHBIE AASI
THE3AOBaHMsl CTEMHOTO OPAAd, HO HE 3arAa-
HMPOBAHHBIE AASI OOCAEAOBAHMsI, UX OOCAe-
AOBaHVE OTKAAQALIBAAM HA MEPUOA MOCAE 3a-
BEPIUEHUs] OCHOBHOIO MaplpyTa.

Mecra npucaa, Kak M axkTMBHbIE THE3AQ,
VMAEHTUULIMPOBAAM MO MyXY U AMHHLIM Me-
PbSIM OPAOB, a MPU BAM3KOM OCMOTpPE — MO
HaAMYMIO MOTAAOK M OCTaTKOB JKEPTB.

O6cAer0BaHNE HE MPOBOAMAOCH MAM TMIPE-
KpPalaroCh BO BPeMsl AOXKAsl. Y THE3A C ny-
XOBBLIMM MTEHLIAMM MPOBOAMAM He GoAbiue 10

MMHYT, 4TOOLI HE HABPEAWTbL MTULAM CBOMM
6€eCroKONCTBOM.

[TreHubl B Bo3pacte crapue 30 AHel KOAb-
LIeBaAUCL LIBETHLIMM KOAbLamu Poccuiickon
CeTV M3Y4YeHUsl M OXpPaHbl MepPHaTLIX XWLI-
HUKOB MO CXeMme, paspaboTaHHOM A LleH-
TpaAbHOro KasaxcraHa, — >KEATble CHU3Y, 3e-
A€Hble CBEepPXYy C YEPHLIM KOAOM.

KoopavHatbl MecT OOHapy’>KeHMst MTUL
M THE3A orpeaersam c rnomoubio GPS-
HaBUraToOpoOB M OTMEYaAM Ha KapTte yyéTa.
B aAanbHeliwem, vHopmauusi O HaMAeH-
HbLIX MTMUAx M rHéspax BHOCMAACL B pas-
Aen «[lepHartbie xuwHMKM Mupa» Be6-TYIC
«@PayHnCTUKA», U3 KOTOPOW AASI AAAbHELLEN
obpabotku B TNC (ArcView 3.2, 3.3 ESRI)
BLIBOAMACSI LWIENMN-haiA, a Takke opmu-
POBaACsl (POTOOTHET.

[He3A0BbLIE YHaCTKM CTEMHbIX OPAOB Pa3Ae-
ASIA HA 2 KaTeropvv — 3aHsITbli THE3AOBOWM
Y4YacCTOK M MOKUHYTDLI THE3AOBOW Y4YacCTOK.

3aHsTbI THE3AOBOWM Y4acTOK — Y4acToK,
Ha KOTOPOM OBHAPYKEHO AKTUBHOE MHE3AO,
B KOTOPOM OTMEYEHO PAa3MHOXKEHME WAM,
KaK MMHMMYM, ObIAQ MOMBITKA PA3MHOKEHMSI
(mycToe rHesao C npusHakamym pasmHoOXKe-
HUsl); HA KOTOPOM OOHapy>KEHO aBoHUpY-
€MO€e MTULaMM THE3A0 C MpU3HaKamu ero
OBHOBAEHMS! (HaAMUME CBEXKEM BLICTUAKM) U/
VAU MocelleHusl (Haamume rnoméra, noraaok,
MyXa M AMHHbBIX MEPLEB), HO B3 MPU3HAKOB
Pa3MHOXKeHMs1 (OCTaHKM SIULL, MTEHLIOB); Ha
KOTOPOM BCTpeYeHa napa nruu C rHe3A0BbIM
MOBEAEHMEM, HO FHE3A0 He HalAeHO (BCTpe-
UM OXOTUBILMXCSI MTULL CIOAA HE OTHOCUAM).

[TOKMHYTLIV THE3A0BOWM Y4YaCTOK — Y4acCTOK,
Ha KOTOPOM OOHApPY)KEHO CTapO€ THE3AO
6e3 MPU3HAKOB MOCEIEHMsI NTULAMU 1 TMPU
3TOM Ha y4acTKe NTULbI HE BCTPEYEHbDI.

B cBolo o4epeab 3aHsTbIE THE3AOBbIE
YYaCTKM BKAIOYAAM KaK YCreLHble THEe3A0-
Bbl€ YYaCTKM (HAa KOTOPLIX OTMEYEHO ycreLl-
HOE PAasMHOXKEHUE), TaK 1 Be3sycrelHple (Ha
KOTOPLIX MTUULI AGOHMPOBAAM THE3AQ, HO
Pa3MHOXKEHME HE 3apPETrNCTPUMPOBAHO, AUGO
B THE3AAX OOHAPY’)KEHbI OCTATKM SIMLL UAU
NTEHLIOB, MAM BLIAO U3BECTHO MX HAAMYME).

[MpOTSKEHHOCTL ABTOMOOMALHLIX U Te-
IWMX MAapPIPYTOB OINPEAEASIAU MO AAUHE
Tpeka B GPS-Haeurarope. [NpoTsok€HHOCTL
MapupyToB coctaBuaa Goaee 3500 Kkm.
He AyGaupyiowmecss y4é&THble MapLpPyTb
Mo CTEMHLIM MECTOOBUTAHUSIM COCTABUAU
2659 km (puc. 6).

Mo mapwpyTy ABMIKEHMsI IPYMMbl ObIAK 3a-
AoskeHbI 10 y4&THBIX MAOWAAOK OBLwel MAO-
waapio 2191.5 km? (puc. 7, Taba. 2).

B xoae noarotoeku K skcneamumun B TMC
ArcView 3.X NpoOBeA€H aHaAU3 SKOCUCTEM-
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Taba. 2. [Nrowaakyt Arst y4éTa CTENMHOroO opAa B 2017 r. HyMepaLmsi MAOWAAOK COOTBETCTBYET MX HYMEPALIMM HA pyUC. 7.

Table 2. Plots for the account of the Steppe Eagle in 2017. Numbers of plots in the table correspond to those in fig. 7.

HasBanme naomaakmu Mromwaas (km?) Tepumerp (km)
N° Name of plot Area (km?) Perimeter (km)
1 Wepy6aii-HypuHckuii meakoconodHuk / Sherubai-Nura upland 223.6 76.6
2 MeAKOCOMOYHUK B BEPXOBLSIX P. DypHaK 66.0 34.6
Upland in the upper reaches of the Burnak river
3 EceHckuin meakoconoyHuk / Esen upland 142.7 62.7
4  Cremb y A. becroran / Steppe near the Bestogan village 68.6 33.7
5 Conkuy c. MHTbIMak / Steppe near the Intymak village 59.8 334
6  Cornkmy c. KokreHkoab / Hills near Koktenkol village 537.2 133.0
7  MeakocorouHuK y c. Taravibyaak / Upland near Taldybulak village 274.6 97.2
8  CuviptkMHCKas crenb / Syrtinskaya steppe 48.6 31.5
9  LlawkakoAbCKasl CTerb (CTenh MeXkay ceramm AHabyAak u AMaHTay) 519.3 126.7
Shashkakolskaya steppe
10 TormbIpkoAbCKas crers (AeBobeperne p. KyaaHotnec) / Topyrkolskaya steppe 251.1 72.3
BCEIO / TOTAL 2191.5

Ta6a. 3. [TokasateAn pasMHOXKEHUSI CTEMHOTO OPAA HA YYETHDIX nAowaakax KaparaHamHckoi obaactv B 2017 r. Hymepaumsi NAOWAAOK
COOTBETCTBYET TaKOBO# Ha puc. 7.

Table 3. Parameters of the Steppe Eagle reproduction on the plots of the Karaganda region in 2017. Numbers of plots in the table correspond
to those in fig. 7.

Ycnex pasMHOXEHUs
Breeding success

KoanyecrBo Cpeanee Cpeanee
yCnemHbBIX KOAMYECTBO KOAMYECTBO
THE3A NTEHUOB HA NTEeHUOB
KoanuecrBo (xmnabvle KoamuectBo yCMEeWHoe HAa 3aHsjATOoe
3aHATBIX rHé3AQ) JKMBBIX THE3A0 THE3A0
rHé3an  Successful ntenuoB Nestlings per Nestlings
Ha3BaHue nAaowaskm Occupied nests (living Live nest- successful per occu-
N° Name of plot nests nests) lings nests pied nests
1 Lepy6ai-HypyHCKmit MEAKOCOTIOUHMK 13 3 4 1.33+0.58 0.31+0.63
Sherubai-Nura upland
2 MeAKOCOMOYHMK B BEPXOBLSIX P. bypHak 4 1 1 1 0.25+0.50
Upland in the upper reaches of the Burnak
river
3 EceHckuii MeAKOCOTOYHUK 9 3 4 1.33+0.58 0.44+0.73
Esen upland
4  Crenb y A. becroran 4 0 0 (0] (o)
Steppe near the Bestogan village
5 Conkuy c. MIHTbIMaK 3 2 3 1.50+0.71 1.00+1.00
Steppe near the Intymak village
6 Comnxny c. KokteHKOADL 28 17 26 1.53+0.62 0.93+0.90
Hills near Koktenkol village
7  MeAKOCOMOoYHUK Y €. TarabiByrak 18 7 9 1.29+0.49 0.50+0.71
Upland near Taldybulak village
8  CuIpTKMHCKas cTenb 2 2 2 1 1
Syrtinskaya steppe
9  llawkakoAbckas crerb 67 25 39 1.56+0.58 0.58+0.84
Shashkakolskaya steppe
10 TonbipKoAbCKast CTerb 20 11 15 1.36+0.50 0.75+0.79
Topyrkolskaya steppe
BCEIO / Cpeanee + SD 168 71 103 1.45+0.56 0.61+0.80

TOTAL / Average + SD
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[HE3Aa CTEMHOrO OPAA C PA3AMYHLIM CTaTycoM: 1—2 — HABPOCOK rHe3Aa (HEAOCTPOEHHOE rHE3A0) Ha MECTe CropeBLIero rHe3aa, 24.06.2017,
nrowaaka N2 1, 3—4 — 6e3ycrieliHoe rHe3A0 ¢ norubuest KAaakos, 26.06.2017, naowaaka N2 1, 5-6 — ycrniemwHoe (3KMAO€E) THE3AO C MTEHLIOM U
HEOMNAOAOTBOPEHHDLIM s1iLIOM, 26.06.2017, naowaaka N° 2, 7-8 — ctapoe rHe3ao, 27.06.2017, naowaaka N° 3. boro U. KapskuHa, 3. HukoreH-
Ko M A. 3uHeBuY.

Nests of the Steppe Eagle with different status: 1-2 — unfinished nest in place of the burnt nest, 24/06/2017, plot 1, 3-4 — unsuccessful nest
with dead clutch, 26/06/2017, plot 1, 5-6 — successful nest with nestling and dead egg, 26/06/2017, plot 2, 7-8 — old (not occupied) nest,
27/06/2017, plot 3. Photos by I. Karyakin, E. Nikolenko, L. Zinevich.
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HOTO MOKPbLITUs KaparaHAMHckom obaactu
M BbIAEAEHDBI MOTEHUMAAbHLIE MECTOOOUTA-
HUsl cTenHoro opAa (cm. puc. 11). Kpure-
PUSIMU AASI UX BLIAEAEHMST B3SITbI BUAMMBbIE
Ha CHMMKaX U KapTax XapaKkTepPUCTUKU U3-
BECTHBLIX THE3AOBLIX YYACTKOB, TaKMe Kak
MAOLWAAL HEHaPYIIEeHHbIX CTeMHbLIX MeCTO-
OBUTaHWM, MAOWAAL 3aAEXKEN, NMEPECEeYEH-
HOCTb MECTHOCTU, HaAUYME A€COMOAOC, AU-
HUI 3AeKTporiepeAayu, v np. B kadecrtee
MECTOOOUTAHUI, HEHACEAEHHDIX CTEMHBIM
OPAOM, BbLIAGAEHbI CUALHO Mepecey€HHble
(rpaHUTHbLIE MacCUBLI) MaAOHapYlEHHbIe
TEPPUTOPUM, OOWMPHLIE COAOHYAKOBLIE
PAaBHMHDI, & TAK)KE MaxXOTHbLIE YTOAbSI, BKAIO-
yas 3arexkn meHee yem 10-AeTHel AaBHO-
CTM. YacTb BLIAEAEHHDLIX TMIMOB MECTOOOM-
TaHWM CTEMHOrO OpAa ObIAA MOATBEPIKAEHA
B XOA€ TMPEXXHUX MOAEBLIX UCCAECAOBAHUM
B KaparaHavHckoi obaactv, AMbo B xoae
TPAH3UTHLIX MapLIpPYTOB.

AASI OLIEHKM YMCAEHHOCTM CTEMHOrO OpAa
CpeAHMe ToKas3aTeAr MAOTHOCTM, MOAYYEHHbIe
Ha MAOLIAAKAX, SKCTPANOAUPOBAAM Ha TEPPUTO-
PUIIO QHAAOTMHYHDLIX MECTOOOUTAHMI B MPEAEAAX
rHE3AOBOTO apeana B1Aa B KaparaHAavHcKo 06-
Aactu (KapsikuH, 2004; KapsikuH, 2012).

Kaparauns
P_o G

Puc. 8. Peructpaumm CTEMHLIX OPAOB M0 AAHHLIM MC-
caeaoBaHmii 2017 r.: 1 — ycnewHble rHé3aa, 2 — uHble
TOUKM PErUCTPALIMMN CTEMHBIX OPAOB.

Fig. 8. Records of the Steppe Eagles according to
research data in 2017: 1 — successful nests, 2 — other
records of the Steppe Eagles.

OnpeaeAeHre 1 M3MepPeHue MpocCTpaH-
CTBEHHDIX XapPaKTE€PUCTUK FHE3A0BLIX y4acT-
KOB CTEMHOro OpAa MPOBEAEHO C MOMOLILIO
MHCTpyMeHTapust ArcView, KapTbl MAOTHO-
CTU TMOCTPOEHDLI C UCMOAL3OBAHMEM MOAYASI
Spatial Analyst, aMctaHUMM MeXXAy aKTUB-
HBIMU THE3AAMM CTEMHOTO OPAA OMPEAEASIAU
no meroay Oamkanmero coceaa (KapsikuH
n Ap., 2009). Maremartmuyeckyio o6paboTKy
AaHHLIX ocywecTtBAasiam B MS Excel 2003 u
Statistica 10. AAsl nmokasateAeii pasMHoXKe-
HUS1 MIPUBOASITCS1 CpeAHee 3HaveHue + SD.

Pe3yAbTaTLI MCCA€AOBAHMM

PacnpocTpaHeHne, YACA€HHOCTD, ycrex
PA3MHOKeHNs

B pesyavtare paboTnbl akcrieavumm B 2017 T.
B 6a3y BHeceHO 528 Toyek BCTpeY MTULL MAU
OBHapy>KeHMs1 THE3A, Bcero OLIAO BCTpeve-
HO 808 nmnu, AokaamzoBaHo 280 rHE3A0BLIX
YYaCTKOB CTEMHLIX OPAOB, B TOM yucre 71
ycrnelwHoe rHe3ao (puc. 8). B npeaeaax yyért-
HbIX TMAOLWAAOK OCMOTPEHO 277 TIHe3AO0BbIX
yyactkoB (96,18 %), B Tom uncae 70 ycnew-
HbLIX THE3A, Ha KOTOPbLIX OTMeyeHOo 102 nreHua.

3aHSTOCTb THE3AOBLIX YYACTKOB COCTaBMAQ
87,73 %, a AOAsl aKTUBHbLIX THE3A HA 3aHSITbIX
THE3AOBbLIX ydacTkax — 69,14 %. YcneuwHbimm
oKaszaamch 42,26 % rHé3A OT uMcAa akTMBHDIX
1 25,63 % — OT uncAa BbISIBAEHHLIX THE3AO-
BbIX Y4aCTKOB.

Yucro NTEHLIOB B BLIBOAKAX BAPLUPOBAAO OT
1 A0 3, coctaBuB B cpeaHem (n=71) 1,45+0,56
MTEHLOB Ha YyCrewHoe rHe3ao u (n=168)
0,61+0,80 rnTEHLIOB Ha 3aHSITOE THE3AO (TAOA. 3).
[1py oYeHb BLICOKOM AOAE THE3A C HEYAAYHLIM
pasmHoykeHveMm (54,46 % OT YMcaa akTUBHbIX)
OTMEYEHA BLICOKAsl AOAsl THE3A C MorvéwWMMM
KAaakamm — 34,55 % oT umcaa Bcex rHE3A C He-
yCrnewHbM pasMHoXKeHueM. [Ipy sTom Aoas
THE3A C MOrVIGIWMMM KAQAKAMM, B KOTOPDIX M-

HeycriewHoe rHe3A0 CTEMHOro OpAa € MorMbwmm
BLIBOAKOM. [TTeHeLl yOouT YETBEPOHOTMM XMILHUKOM.
01.07.2017, nrowaaka N° 6. ®oro U. KapskuHa.

Unsuccessful nest of the Steppe Eagle with the dead
brood. The nestling is killed by a predatory mammals
individual. 07/01/2017, plot 6. Photo by I. Karyakin.
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TabA. 4. PesyabTatnl y4éTa CTEMHBIX OPAOB Ha NAowaakax KaparaHamHckoii obaactm B 2017 r. Hymepauusi MAOWAAOK COOTBETCTBYET TAKOBOM HA
puc. 7.

Table 4. Account results of the Steppe Eagle on the plots of the Karaganda region in 2017. Numbers of plots in the table correspond to those
infig. 7.

Hassanne
MAOIIAAKM
Name of plot

Mrowaas (Km?2)

Bce yyactkm

(map/100 xkm?)

Density (pairs/100 km?)

Bce 3aHATbIE Y4ACTKM®

(nap/100 km?)

Density (pairs/100 km?)

3aHATbIe AKTMBHbIE THE3AAQ™™

(map/100 xkm?)

Density (pairs/100 km?)

YcnemHbie rHé3AQ

(map/100 xkm?)

Density (pairs/100 km?)

, %

Share from occupied, %

besycnemHbie rHé3Aa

, %

Share from occupied, %

HOKHHyTbIe THE3AOBLIE YYACTKM

, %

Share from all, %

10

Wepybaii-
HypuHckwmii
MEAKOCOTOYHUK
Sherubai-Nura
upland

MEeAKOCOIOYHUK B
BEPXOBLSIX

p. bypHak

Upland in the up-
per reaches of the
Burnak river

EceHckuin
MEAKOCOIOYHUK
Esen upland

Crenb y A. becroraH
Steppe near the
Bestogan village

Conkn y

c. Mutbimax
Steppe near the
Intymak village

Conkn y

c. KokteHkoAb
Hills near Kokten-
kol village

MeAKOCOMOYHUK Y
c. TarabiByaak
Upland near Taldy-
bulak village

CLIPTKMHCKAS! CTerb
Syrtinskaya steppe

LllamwkaKkoAbcKast
crernb
Shashkakolskaya
steppe

TonbiproAbcKas
crenb
Topyrkolskaya
steppe

BCEIO / TOTAL

o | Area (km?)

N
N
W

66.0

142.7

68.6

59.8

537.2

274.6

48.6

519.3

251.1

2191.5

0 | All breeding territories

—_

55

25

105

34

277

© | IroTHOCTL

1
o

6.06

11.91

10.20

6.69

10.24

9.10

14.40

20.22

13.54

12.64

o | All occupied breeding territories*

—_

37

24

96

32

243

@ | MroTHOCTL

o
%2}

6.06

11.21

10.20

6.69

6.89

8.74

10.28

18.49

12.74

11.09

w | Occupied active nests**

—_

28

18

67

20

168

U | [InoTHOCTL

®

6.06

6.31

5.83

5.02

5.21

6.56

12.90

7.96

7.67

w | Successful nests

17

25

11

71

~ | MroTHOCTDL

w
I

1.52

3.35

2.55

4.81

4.38

3.24

W | AoAsl OT 3AHATBLIX

N
o
[od]

25.00

33.33

66.67

60.71

38.89

100.00

37.31

55.00

42.26

© | Not successful nests

—_

11

11

42

97

O | AOAs OT 3aHATLIX

~
O
N

75.00

66.67

100.00

33.33

39.29

61.11

62.69

45.00

57.74

— | Abandoned breeding territories

18

34

U1 | AOAsl OT BCeX.

N
)}

5.88

32.73

4.00

28.57

8.57

5.88

12.27

* 3aHsATbIE OpAAMM THE3AOBbLIE YYAaCTKM C YYETOM rap, Y KOTOPLIX FHE3AA HalTU He YAAAOCh, a TaKXKe€ OAMHOYHLIX MTWLL,
aboHupyowmnx crapble rHe3aoBbie nocrporiku / Occupied breeding territories of the Steppe Eagles including pairs without
known nests and old nests occupied by individuals.

** [HE3AQ, KOTOPbIE MOAHOBASIAMCD B HAYAAE CE30HA PA3MHOXKEHMST (AKTMBHbIE THE3AA 6€3 yUéTa CTapLIX MOCTPOEK, ABOHMUPYEMbIX
NTMLaMM U UCTIOAL3YeMbIX Kak npucaabl) / Nests, which were refreshed at the beginning of the breeding season (active nests)
without old nests used by individuals as perches.
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Puc. 9A. Cxembl pacrpeAeAeHms TOHeK PErncTpaLmy CTEMHOIO OPAA Ha MAoWAaAKkax 2—5 n 7-8.

Fig. 9A. Distribution of the Steppe Eagle records in plots 2-5 and 7-8.

6eAb MMEHHO KAQAOK MOATBEPAMTL HE YAAAOCD,
orpeAeAéHHO BbIE, M MOXKET AOXOAUTL AO
MOAOBMHDLI OT BCEX CAyYaeB HEYAQUHOTO Pas-
MHOXKEHMSI.

[ToAHbIe YYE€THLIE AAHHDLIE MO THE3AOBLIM
Y4acTKam CTEMHLIX OPAOB Ha MAOLIAAKAX OT-
paxkeHbl B Tabauue 4. Cxembl pacripeaese-
HUSI TOYEK PErMCTPALMM CTEMHOrO OpAa Ha
MAOLLAAKaX MOKasaHbl Ha puc. 9A u 9B.

AVCTaHUMM MEXKAY OAVDKAMIMMM COCEAsI-

MM AAST BCEX OOHAPYKEHHDBIX AKTMBHLIX THE3A
Bapbuposaau ot 0,88 Ao 5,29 km, cocrtasus
B cpeaHem (n=112) 2,11+£1,02 km (puc. 10,
TabA. 6). Kak MMHMMaAbLHAs, TaKk U MaKCu-
MaAbHasl AUCTAHLMM A€XKAT MEXKAY ABYMsI
yCreuwHbIMM THé3AaMM  (MMHMMAaAbHasT AUC-
TaHUMS BbISIBAEHA MEXKAY FHE3AAMM Ha MAO-
waake N° 9 — cm. puc. 9B). NoroBuHa Bcex
AVICTAHLIMIA MEXKAY OAVIKAMIIMMM COCEASIMM
AEXXUT B AMarasoHe 1-2 km.
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Fig. 9B. Distribution of the Steppe Eagle records in plots 1, 6 and 9-10.

[MAoTHOCTL

pacrnpeAeAeHms

FTHE3AOBbLIX

11,09/100 km?. B cuAy TOro, 4to MHorue

YYaCTKOB CTEIMHLIX OPAOB C YYETOM MyCTy-
fomwmx cocraBMaa 6,06-20,22/100 km?, B
cpeaHem 12,64/100 km?. TIAOTHOCTL pac-
MPEAEAE€HMsI 3aHSITLIX THE3AOBLIX YYacCTKOB
cocrasuaa 6,06-18,49/100 km?, B CpeAHEM

K-C d=.16265, p=.01 :Munnwedopca p<.01
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Fig. 10. Distances between the nearest neighbors.

3-5 km; n=18; 17%

23 km; n=24; 21%
N,

crapoie rHé3paa a6OHleOBa/\Vle MOAOALIMU
NTULIAMU, AAS pacqéTa YNCAEHHOCTU CTEMNHO-
ro opAa Ha rHE3A0BaHUN B Kapal'aHAVlHCKOVI
obaactu MPULIAOCL OPUEHTUPOBATLCSI TOALKO
Ha aKTUBHbLIE THE3AQ, KOTOPbLIE MOAHOBASIAUCDL

>5 km; n=2; 2%

|

S <1 km; n=9; 8%

;

e

“-1-2 km; n=58; 52%
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TabA. 5. OueHKa YCAEHHOCTH cTernHoro opAa B KaparaHamHckoi o6aactu B 2017 r. Hymepaumsi MeECTOOBUTAaHMIA COOTBETCTBYET TAKOBOM HA

puc. 11.

Table 5. Estimation of the Steppe Eagle population numbers in the Karaganda region in 2017. Numbers of habitats in the table correspond to

those in fig. 11.

DKCcTpanoApyemas
NMAOTHOCTb
AKTMBHBIX THE3A Ouenka Ouenka
HA YYETHBIX YMCAEHHOCTH YMCACHHOCTH
NMAOLIAAKAX, B FHE3AAMMXCS B yCNeWHBIX
nap/100 xkm? napax napax*
Extrapolated density Estimation of Estimating of
Mromwann of active nests on population num- population num-
N? Ha (km?) the plots, pairs/100 bers, breeding ber, successful
kapte [pupoansiii paiion / Habitat Area (km?) km? pairs nests*
1 MEeAKOCOIMOYHMK B LIEHTPAALHOM YacTu 18827.9 6.04 (5.36-6.80) 1137 (1009-1280) 518 (459-583)
6acceiiHa p. Capbicy / Upland in the
central part of the Sarysu river basin
2 Mpubarxauwse / Balkhash Lake region 37023.3 1.23 455 207
3 Cesepo-BocTok KaparaHavHcKol 11101.4 1.25 139 63
obaactu / North-East of Karaganda
region
4 CeBepo-3anaa KaparaHavHckom 33310.7 6.04 (5.36-6.80) 2012 (1785-2265) 916 (813-1031)
obaact / North-West of Karaganda
region
5 CrernHble MEAKOCOTMOYHMKM, 14886.0 0.84 125 57
npuAeraroume Kk Yavitay / Steppe hills
adjacent to Ulytau Mountins
6 LleHTpaAbHasi YacTh ceBepHOM 18691.6 6.04 (5.36-6.80) 1129 (1002-1271) 514 (456-579)
NMoAOBMHBI KaparaHamHckom obaactu
(6e3 nonyasiumoHHoro siapa) / Central
part of the northern half of Karaganda
region (without population core)
6 SIAPO rpynnMpoBKY LIEHTPAALHOM YacTu 1356.0 12.9 175 80
CEeBEPHOM MOAOBMHLI KaparaHAMHCKOM
obaactu / Population core of the
central part of the northern half of
Karaganda region
7 Yunkm bernakaaani / Cliff-faces of the 1990.0 1.87 37 17
Betpak-Dala
8 YuHku npasobepeskbst Capoicy / Cliff- 5363.1 1.23 66 30
faces in the right bank of Sarysu river
BCEIO / TOTAL 142549.9 5275 (4793-5813) 2402 (2183-2647)

* no nccaearoBaHusim 2017 r. AAsl BCEX TEPPUTOPUI YCAOBHO MPUHSITA AOAS YCMELIHbIX YYACTKOB OT YMCAA 3aHSITLIX, paBHas 45,54 %
/ according to research in 2017 for all territories the share of successful breeding territories from the number of occupied breeding

territories, accepted equal to 45.54 %.

B ce30H 2017 r. TAOTHOCTL pacripeaese-
HUSI aKTUBHLIX THE3A COCTaBUAA B CPEAHEM
7,67/100 KMm?, M3MEHSISICb HA PA3HDLIX MAO-
waakax ot 4,11 ao 12,90 rHé3a/100 Km?.

C y4éTOM HECUMMETPUYHOIO AOBEPUTEAL-
HOTO MHTEPBAaAQ, AASl pPacyéta YMCAEHHOCTU
CTEMNMHOIO OPAA Ha BCEWM TMAOILAAM CTEMHbLIX
MecToobutaHmii - KaparaHaMHckon obaactu
MO>KHO OrMepUpPOBAaTh MOKA3ATEASIMU MAOTHO-
CTU pacrpeAeAe€HMs aKTUBHBLIX THE3A OT 5,7 A0
10,3 nap/100 km? (B cpeaHem 7,67 nap/100
km?). OaHakO GoAee OBLEKTUBHYIO OLIEHKY
MOXKET AAThb PA3AEALHLIN MepPecyéT OYaroBbiX
rokasareaei naotHoct (12,9 nap/100 km?)

Ha TEPPUTOPUIO OCHOBHOTO SIAPA MOMYASILIMM
M YCPEAHEHHLIX MO 9 MAOIAAKAM MoKas3are-
A€M MAOTHOCTM Ha OCTaAbHbLIE CTErHbie Tep-
PUTOPUM, HA KOTOPLIX MAOTHOCTL pacrpeae-
A€HUs1 CTEMHLIX OPAOB BapuupyeT oT 4,11 Ao
7,96 nap/100 km? (TabA. 4) U C y4ETOM He-
CYMMETPUYHOTO AOBEPUTEALHOTO MHTEPBAAA
cocraeasiet ot 5,36 Ao 6,80 nap/100 km? (B
cpeaHem 6,04 niap/100 km?).

[TAOTHOCTL  pacrnpeAeAeHusl  yCrelwHbIX
FHE3A CTEMHOro OpAa Ha MAOLIAAKAX BapbM-
poBara ot O ao 4,81/100 km?, cocTaBuB B
cpeaHeM 3,24/100 km? (TabAa. 4).

B xoae M C-aHaamn3a TeppuUTOPUM NAOLIAAL
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Puc. 11. Mecroobutamusi crerHoro opaa B KaparaHanmHckoit obaacti: 1 — Meakoco-
MOYHUK B LEHTPAAbHOI YacTu 6acceliHa p. Capbicy, 2 — [Mpubasxawne, 3 — CeBe-
PO-BOCTOK KaparaHamHckoit obaactu, 4 — CeBepo-3anaa KaparaHAMHCKOM o6AacTy,
5 — CrenHbie MEAKOCOMOYHMKM, MPUAETaomme K YAbTay, 6 — LleHTpaabHas 4actb
CceBEPHOV MoAoBUHbI KaparaHamHcko obaactu, 7 — YuHkm betnak-Aaabi, 8 — YnHkm
npaBo6epesxbs Capbicy. Linghpamm Ha kapre 0603HAYEHA YUCAEHHOCTb THE3AOBBIX
rpynmpoBok (0 — crernHoi opéa He HallA€H Ha rHe3aoBaHmu). Hymepatmsa mecroo-
6UTaHMIT COOTBETCTBYET MX HYMEPALMM B TabA. 5.

Fig. 11. Habitats of the Steppe Eagle in the Karaganda region: 1 — Upland in

the central part of the Sarysu river basin, 2 — Balkhash Lake region, 3 — North-
East of Karaganda region, 4 — North-West of Karaganda region, 5 — Steppe hills
adjacent to Ulytau Mountins, 6 — Central part of the northern half of Karaganda
region, 7 — Cliff-faces of the Betpak-Dala, 8 — Cliff-faces in the right bank of Sarysu
river. Numbers on the map show the Steppe Eagle population numbers (O — the
breeding territories of the Steppe Eagle is not found). The numbering of habitats
corresponds to that in table. 5. Numbers of habitats in the fig. 10 correspond to
those in table 5.

THE3AOMNPUTOAHLIX AASI CTEMHOIO OpAa Me-
CTOOBUTaHUM B paccMmatpusaemon Yactm Ka-
paraHAMHCKOM obaactu (LIeHTpaAbHasl YacTb
CEBEPHO MOAOBMHLI KaparaHanHckon obaa-
ct — puc. 11: noAuroH 6) onpeaeaeHa B 20
047,6 kv?, a B KaparaHamHckol obaactv B
ueaom — B 142 549,9 km?.

AAsl NAOILAAM THE3AOTMPUTOAHBIX MECTOO-
OuTaHuin B paccmarpusaemoit Yactn Kapa-
raHAMHCKOM obaactu (20 047,6 Km?) MOXK-
HO OLIEHWUTb YMCAEHHOCTL CTEMHOro OpAd
Ha rHe3A0BaHMM B AManasoHe ot 1177 ao
1446 nap, B cpeaHem 1304 napsbl, U3 KO-
TOPLIX B SIAPE TMOMYASILMUA — B OKPECTHO-
craix Llawkakoast — Ha naowaam 1356,0 km?
rHe3antcsi B cpeaHem 175 nap. B ueaom
JK€ AASl TAOLIAAM THE3AOMPUIrOAHLIX Me-
croobutanmii Bo Bcel KaparaHAMHCKOW
obaactn (142 549,9 KM?) MOYKHO OLIEHUTDL
YMCAEHHOCTL CTEMHOrO OpAA Ha FHE3AO0Ba-
HUM B AnanasoHe ot 4794 po 5814 nap, B
cpeaHem 5275 nap.

BuiwenpyuBeAéHHasi OLEHKa YMCAEHHOCTU
OCHOBaHA HAa pPAa3sAeAbHOM Mepecuyére mno-
KasaTeAeil MAOTHOCTU AASI PA3AMYHLIX TUMOB
MEAKOCOMOYHMKOB (TaBA. 5). AAsl LEHTPAAL-
HoM yactm 6accerHa Capuicy, Yavitay, bet-
nak-Aaasl u [pubasxawbsi MCNOAL3OBAHDI
MOKAa3aTeAmM MAOTHOCTM, OIMyBGAMKOBAHHLIE
panee (cm. KapsikuH, bapabawmH, 2006b;
KapsikuH u Ap., 2008), koTOopbie HE y4uTbIBa-
IOT BO3MOYXHOTO COKpPALIEHMsT YUCAEHHOCTU
CTEIMHOTO OpAa 3a nocaeaHune 10 Aet.

lNapa cTenHbIX OPAOB y rHe3Aa Ha
ApEBHeJi MOrnAe (BBepxy) U cambie
KPYIMHbIE THE3AA HA CKAALHBIX OBHaKe-
Husix (BHM3y). Poro M. KapsikmHa.

A pair of the Steppe Eagles near the
nest on the ancient grave (upper) and
the largest nests on the rock outcrops
(bottom). Photos by I. Karyakin.
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Puc. 12. BLiCOTHDIV AMANa30H pasmelleHysl rHE3A CTEMHOIO OPAA B UCCAEAOBAHHOM 4acty KaparaHAMHCKOM o6AacTy.

Fig. 12. Elevation range of the nest locations of the Steppe Eagle in the surveyed part of the Karaganda region.

3a NpoweAwnii, Kak MUHUMYM, 10-AeTHU
MepUOA CTEMHOM OPEA OMPEAEAEHHO CO-
KPaTUA YMCAEHHOCThL HA MCCAEAOBAHHOM B
2017 r. Tepputopun, 0 4Y€M CBMAETEALCTBY-
€T OrPOMHbLIN MyA cTapbiX rHé3A (14,80 %),
KOTOpPblE aBOHUPYIOTCS MOAOABLIMM MTULIAMM
B BO3pacTe A0 5 AeT, a Taikoke MOKMHYTbIE
YUYaCTKU, AOASI KOTOPbLIX cocTaBuaa 12,27 %.

M3 BLIWENPUBEAEHHBIX AAHHLIX MOXXHO
MPEAMOAOXKUTb, YTO MacwTabbl COKpalle-
HUSI YUCAEHHOCTU CTernHoro opaa B Kapa-
raHAMHCKOM obAactm coctasuamn 27,08 %
3a 10 AeT, HO, BO3BMO)KHO, 3TO NMeCCUMU-
CTMYHAsl OLIEHKA, TaK KaK Mbl AOTMOAAMH-
HO He 3HaeM BO3pacTa COXPAHSIOWMUXCS
CcTapbiX THE3A, KOTOpPbLIE B YCAOBUsIX LleH-
TpaabHOro KasaxcraHa npu OTCYTCTBUM
CTEMHbIX MaAOB MOTYT COXPAHSITbCS A€Cs-
TUAETUSIMU.

B 1O ke Bpemsl, 6OALIIOE KOAMHYECTBO MO-
AOALIX TITML Ha CTapbiX THE3AAX TOBOPUT O
TOM, YTO B LIEHTPAALHOKA3AXCTAHCKOM MOMy-
ASILMM TIOSIBUACSI 3arac CBOOOAHLIX 0coben,
M OHA HadYara BOCCTaHaBAMBathcs. O6 sToM
JKE€ CBUMAETEALCTBYIOT (DaKThl YCMEWHOro pas-
MHO>KE€HMST MOAOADLIX MTULL.

EcAM MpuHSTL AASI BCEX THE3AOBLIX IPyri-
MUPOBOK CTEMHOro opAa B KaparaHamH-
CKOM OBAACTM MOKA3ATEAM PA3MHOMKEHMsI
B LleHTpaAbHOM YacTn €€ ceBepHOM MOAOBU-
Hbl, MOAYYEHHbIE B MccreaoBanmm 2017 r., —
45,54 % ycnewHbiXx rHE3A OT YMCAA aKTUB-
HBIX, TO MOYXHO OLIEHUTL YMCAEHHOCTDL CTEl-
HOTO OpAa AAst Beelt obaactu B 2402 (2183—
2647) ycnewHblix nap.

CoBpemMeHHasl OLIEHKA YMCAEHHOCTU LieH-
TPaALHOKA3aXCTAHCKOM MOMYASILMM  CTEMHOro
OpAa CocTaBAsieT B cpeaHeM okoAo 4800 nap,
yto Ha 1800 nap 6oAbLIE MPEXKHEN OLIEHKM (CM.
KapsikuH v Ap., 2016), 4To HaNMPSIMYIO CBSI3AHO
c 6oree AETAALHLIM OOCAEAOBAHMEM MAKCH-
MAALHO THE3AOMPUTOAHLIX MECTOOOUTAHMIA B
CEBEPHOM MOAOBMHE KaparaHAMHCKOM 0BAaCTH,
a TaKE C pacilvpeHrieM MAOLLAAN TEPPUTOPUA
AAST SKCTPAMOAILIMM YYETHLIX AAHHLIX Ha He-
KOTOPbIE TUTMbI MEAKOCOTIOYHMKOB, B KOTOPLIX
MOATBE>KAEHO IHE3AOBaHVE CTErNHOro opaa. B
TO >KE BPEeMsl OCTaéTCsl HeM3Y4YeHHBbIM CEBEpPO-
3ariaa 0BAACTH, TAE TAK)KE MOTYT ObITh BbISIBAEHDI
KPYIHBIE THE3AOBLIE MPYMMMPOBKM BMAQ, U BOC-
TOYHas1 YacCTb, TAE, BIPOYEM, BLICOKOWN YMCAEH-
HOCTM CTEMHOTO OPAA OXKMAATL HE MPVIXOAUTCSI.
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OCO6EHHOCTH THE3AOBAHMS

Ha 280 rHe3A0BbIX yyacTkax CTEerHbLIX Op-
AOB OCMOTPEHO 443 rHe3A0BbLIX MOCTPOMKY,
BKAIOYasl HABPOCKM THE3AOBOTO Marepuara
nocae rmbeAr rMepBbiX KAAAOK MAU HA MecTe
CropeBLlMX THE3A (He3aBepIEHHDbIE THE3AQ).

BLICOTHLI AMamnasoH, B KOTOPOM pas-
MelaAnCh THE3AQ CTEMHOrO OPAQ, BapbUpPO-
BaA OT 384 a0 719 M, coCTaBvMB B CpPEAHEM
528,67+76,40 M Haa ypoBHeM Mops (puc. 12,
TabA. 6). YcreuHsie (JKMALIE) THE3AA pa3mella-
AUCb B BLICOTHOM AMariasoHe oT 392 a0 719 m,
B cpeaHem (n=71) 528,24+85,33 m, 3aHsiTble,
HO GesycrnewHsie (mycryiowme), — ot 391 a0
663 M, B cpeaHeM (n=92) 528,21+74,89 m,
HaBpocKky rHé3A — oT 389 A0 668 M, B Cpea-
Hem (n=18) 495,44+81,06 m, crapble rHE3-
Aa — oT 384 r0 714 m, B cpeaHem (n=2062)
531,24+73,93 M. AOCTOBEPHbLIX pPasAMuMil B
BbLICOTHOM Pa3smelleHUM XKMABIX U MyCTYIOWMX
(t=0, cc=161, p=1,0) M >KMABIX U CTAPDLIX THE3A
(t=-0,29, cc=331, p=0,77) He BLISIBAEHO, TEM
He MeHee, obpawaer Ha cebsi BHUMaHUE Ha-
AvuMe BOABIIETO KOAMMECTBA YCIEWHbIX THE3A

B BLICOTHBLIX AManasoHax 400-500 (38,03 %) u
550-650 m (36,62 %), B TO Bpemsl Kak crapbie
rHE3AAQ AOMMHMPYIOT B BLICOTHOM AMaria3oHe oT
450 a0 550 M — B 3TOM AMarnasoHe COCPEeAOTO-
YeHa (hakTMyeCcky MOAOBMHA BCETO MyAa CTapbIX
rHE3A (47,71 %). ViImeeTcs He3HAUMTEALHAsI Mo~
AOXKMTEALHASI KOPPEAsILIMSI B BLICOTHOM Avara-
30HE MEXKAY >KMABLIMM U MYCTYIOLWVMM THE3AAMM
(r=0,37, p<0,05) 3a CH&T >KMABIX THE3A B Avaria-
30He BLICOT Boree 663 M. Bce HaiaeHHblE ak-
TUBHbIE THE3AQ CTETMHDLIX OPAOB B AVArasoHe Bbl-
coT oT 663 A0 719 m (Bcero 5,63 % ot obiero
YMCAQ JKMADIX THE3A) OKa3aAMCh YCTeWHbIMU 3a
CYET TOrO, YTO OHM BbIAV MEHEE AOCTYIHDI KaK
AAST AFOAE#, TaK U AASI HETBEPOHOTMX XMILIHUKOB
(pacroAaraAMch Ha CKAALHBLIX YCTyrax Bbile
1,5 M 1 Ha aBCOAIOTHLIX BbICOTax 6oaee 50 M oT
MOAHOXKMSI COMOK), U B HUX B M30OMAMM MPU-
CYTCTBOBAA TaKOM MACCOBDLIN KOPM, KaK MTEHLILI
]PO30BOro CKBOpLA (Sturnus roseus), KOTOPbIX
OPAbI ADKE HE YCreBaAM CKapPMAMBATL MTEH-
LlamM B CBEXKEM BUAE.

DoAbluasi 4acTh rHE3A CTENMHOro opAa Ha
paccmarpvBaemMoit TEPPUTOPUN pacrioAara-

Taba. 6. [NapameTpbl pasmelieHusi rHE3A CTEMHOTO opAa. HymMepaumst MAOWAAOK COOTBETCTBYET MX HYMEPALIMM HA pyUC. 7.

Table 6. Parameters of the nest locations of the Steppe Eagle. Numbers of plots in the table correspond to those in fig. 7.

Ancranumm mexay

MapameTpsl pasmemenns rHE3A

GAVIKARIIMMM Parameters of the nest locations

AKTMBHLIMM THE3AAMM BuicoTa HaA Mepenaa

(k™) YPOBHEM BbLICOT (M/KM)

Ha3sBanue naomaaskm Distances between the mops (m) Height differ-

N¢ Name of plot n nearest active nests (km) n Elevation (m) ence (m/km)

1 Lepy6aii-HypuHCKmii MEAKOCOMOYHMK 9 2.69+0.89 (1.46-4.09) 22 609.55+21.30 38.32+13.47

Sherubai-Nura upland (552-648) (21-77)

2 MeAKOCOMOYHMK B BEPXOBLSIX P. bypHak 3 3.60+1.96 (1.41-5.17) 5 553.20+24.38 27.80+4.55

Upland in the upper reaches of the Burnak river (533-590) (23-32)

3 EceHCcKnii MEAKOCOMOYHMK 7 2.72+1.03 (1.32-4.35) 18 532.44+18.18 28.33+£8.20

Esen upland (504-569) (20-52)

4  Crenb y A. becroraH 3 2.39+2.06 (0.94-4.76) 10 551.40+9.35 26.00+6.24

Steppe near the Bestogan village (535-562) (19-35)

5  Conku y c. VIHTbIMaK 2 4.67+0.87 (4.06-5.29) 5 641.00+29.47 101.20+£54.71

Steppe near the Intymak village (606-687) (56-161)

6  Cormnku y c. KokteHKOAL 18 1.92+0.65 (1.12-3.53) 102 600.28+29.67 46.94+21.93

Hills near Koktenkol village (549-719) (9-1006)

7  MeAKOCOMOYHMK Y C. TarabiByAak 11 2.39+1.28 (0.95-5.07) 39 638.21+£30.11 79.54+36.66

Upland near Taldybulak village (580-714) (31-142)

8  CoIpTKMHCKAas CTenn 4 2.76x1.44 (1.16-4.55) 10 534.20+9.47 20.60+4.99

Syrtinskaya steppe (523-553) (15-27)

9  LlawkakoAbLCKas CTernb (CTernb MeXAy ceAamm 41 1.75+0.74 (0.88-3.81) 184 481.66+£23.19 32.89+17.67

AiHabyAaak u AmanTay) / Shashkakolskaya (428-551) (9-102)
steppe

10 TomnbIpKOALCKasl CTenb (AeBoBepexne 15 1.84+0.77 (0.98-3.31) 46 404.20+10.42 17.76+7.00

p. KyaaHornec) / Topyrkolskaya steppe (384-434) (4-306)

Cpeanee + SD (Lim)* 112 2.11+1.02 (0.88-5.29) 443 528.57+76.36 38.95+26.18

Average + SD (Lim)* (384-719) (4-161)

* BKAIOYas THE3Aa 3a npeaeaamy naouwaaok / including nests outside the plots
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HarnboAee BLICOKO PACrOAOKEHHbIE THE3AQ CTEMHOTO opAa: 1-2 u 7-8 — Lllerckuii p-H, naowaaka N° 6, 30.06., 01.07.2017 r., 3-4 u 5-6 —
XKaHaapkmHckuii p-H, naowaaka N2 5, 28.06.2017 r. @oro U. Kapsikuna, 3. HukoaeHko n A. 3uHeBuy.

The highest located nests of the Steppe Eagle: 1-2 and 7-8 — Shetskiy distr., plot No. 6, 30/06, 01/07/2017, 3—4 and 5-6 — Zhanaarkinskiy
distr., plot No. 5, 28/06/2017. Photos by I. Karyakin, E. Nikolenko, L. Zinevich.
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BapuaHTbl Pa3MepOB 1 PACTIOAOXKEHUST THE3A CTEMHOTO OPAA: 1—2 — KPYrHOE rHE3A0 HA BEPWMHE HEGOABLION COMKM Ha 3eMAE, 3 — UMUTALIMS
rHe3Aa Ha BeplMHe HEGOALILION COMKM HAa 3EMAE, 4 — HEGOABLIOE THE3AO Ha CKAOHE HEGOALILION COMKM HA 3EMAE, 5—6 — rHE3A0 HA BLIXOAE KaM-
He¥i B POBHOW CTeMnu, 7-8 — rHe3A0 Ha CKAALHOM OBHAKEHMM BePWMHDLI corku. oto M. KapsikmuHa, 3. HukoreHko u A. 3uHeBud.

Variants of the size and location of the Steppe Eagle nests: 1-2 — a large nest on top of a small hill on the ground, 3 — imitation of a nest on
top of a small hill on the ground, 4 — a small nest on the slope of a small hillock on the ground, 5-6 — a nest on the stones in the flat steppe,
7-8 — a nest on the rock outcrop of the top of the hill.

Photos by I. Karyakin, E. Nikolenko, L. Zinevich.
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Puc. 14. Pasmep BLIBOAKOB CTEMHOrO OpPAQ.

Fig. 14. Brood sizes of the Steppe Eagle.

Puc. 13. Mecra ycrpoiictBa rHé3A CTEMHOTO OpAa.

Fig. 13. Location places of the Steppe Eagle nests.

BepwuHa conkn

n=211;
AAChb HA CKAAbLHLIX BbIXoaax (75,62 %) wam

pasBarax KamHel (10,84 %), npeumylie-
CTBEHHO Ha COrKax, AM6O aHAAOrMYHOM CyO-
CTpare B POBHOW cTenu B 60Aee HU3KOM AMa-
nasoHe BLICOT (puc. 13, Taba. 7). B kauectse
KAMEHMCTbIX CyOCTPaTOB AAsl THE3A 2,93 % nap
MCMOAL30BaAU KypraHbl. Avub 2,48 % rHé3a
pacrioAararoch Ha Kycrax (B OCHOBHOM Ha
KkaparaHe Caragana sp.), a 44,02 % rHésa,
YCTPOEHHLIX HA PasAMYHLIX cybcTparax (B
OCHOBHOM Ha CKaAax, pasBarax KaMHel UAU
Ha 3emMAe), ObIAV B PA3HOM CTEMEHU 3aKPLITDI
Kycramu. Ha aepeBbsix 6LIAO HAMAEHO AMLIL
4 rHe3pa (0,9 %, Ha BsI3aX MEAKOAUCTHDLIX
Ulmus parvifolia — 3, Ha AOXe Y3KOAMCTHOM
Elaeagnus angustifolia — 1) v Avub 0AHO (Ha
AOX€) B TEKYyWMI CE30H ObIAO YCMEWHbIM
(1,41 % OT UMcAQ yCMEIHbIX THE3A).

B I0)KHOM Yactm mccaeaoBaHHONW Teppu-
TOPUU CTENHOM OPEA THE3AMACS TMpeumylLie-
CTBEHHO Ha COrMKax, U AvIIbL B KayecTBe UC-
KAIOYEHMsI — B MEXKCOMOYHBIX AOAMHAX, HO B
ceBepHOM (boAaee HU3KOM U BoAee MAOCKOM)
yacTm OblAd BLICOKA AOASI THE3A, YCTPOEH-
HbIX B CTEMU MEXKCOMOYHLIX AOAMH. B Lieaom
Ha UCCAEAOBAHHOW TEPPUTOPUM Ha BepIUU-
Hax COMoK pacrioAararoch 47,63 % rHésa,
Ha CKAOHAX COMOK (MPeuMyleCcTBEHHO B

Taba. 7. Mecra ycTpo¥icTBa rHE3A CTENHOro opAa. Hymepauysi NAOWAAOK COOTBETCTBYET MX HYMEPALMM Ha pyC. 7.

Table 7. Location places of the Steppe Eagle nests. Numbers of plots in the ta

ble correspond to those in fig. 7.

PasBan Kyua Ha Onopa
CKAABHBIA KAMHel MNAABHMKA 3eMAe A3
BbIXoA Kypran Heap of Pile of Onthe Kycr Aepeso Power Bcero Aoas, %

Rock outcrop Mound stones driftwood ground Bush Tree pole Total Share, %
BepumHa cornkm 166 6 27 8 4 211 47.63
Top of the hill
CKAOH corku 140 13 18 4 1 176 39.73
Slope of the hill
[NoaHO>KMe conku 1 1 1 3 0.68
Foot of the hill
BepxHsist TpeTL NpupeyHoi 1 1 0.23
CKaAbI
Upper third of riverside cliff
BepumHa peyHoro obpbiBa 1 1 0.23
Top of the river precipice
CKAOH PEYHOM AOAVHBI 1 1 0.23
Slope of the river valley
B poBHoi1 crenu 27 7 7 4 1 3 1 50 11.29
In the flat steppe
Bcero / Total 335 13 48 1 30 11 4 1 443 100
Aoas, % / Share, % 75.62 2.93 10.84 0.23 6.77 2.48 0.90 0.23 100
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TITeHLDI CTEMHOIO OPAA PA3HOIO BO3PACTA B HE3AAX, YCTPOEHHbIX HA PA3HBIX CybCTparax: 1—2 — Ha pasBarax KamHeid, 3 — Ha Aoxe, 4-8 — Ha
CKAAbHBIX OBHAKEHMSIX COMOK Pas3Hoii BbIcoTbl. oto U. KapsikuHa, 3. HukoreHko u A. 3uHeBuy.

Nestlings of the Steppe Eagle of different ages in the nests constructed on different substrates: 1-2 —on heaps of stones, 3 — on Oleaster
tree, 4-8 — on rock outcrops of hills of different heights. Photos by I. Karyakin, E. Nikolenko and L. Zinevich.
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nx BepxHen Tpetn) — 39,73 % u B pPOBHOW
crem — 11,29 %. NpocaexnBaeTcsl siBHOE
TSIFOTEHME CTEHLIX OPAOB K FTHE3A0BAHUIO B
BEPXHEe YacTu COMOK, AKE €CAU MX OTHO-
CUTEALHDIE BLICOTbI HEBEAVKM.

Kak Yy>K€ OTMEYAAOCDH BLILIE, BLIBOAKU CTEM-
Horo opaa B 2017 r. B KaparaHanHckomn 06-
AACTU COCTOSIAM U3 1—3 MTEHLOB, B CPEAHEM
(n=71) 1,45+0,56 nTeHUOB. AOASI BLIBOAKOB
n3 1 nreHua cocraBuaa 57,75 %, uz 2-x
nreHuoB — 39,44 % (puc. 14).

[Mornbume KAQAKM, OBHAPY)KEHHDBIE B XOAE
pPaboTbl (MIOHL — MIOAb) COCTOSIAM M3 1-2
smu, B cpeAHem (n=6) 1,33+0,52 siiua (1
smuo — 66,67 % kaanaok, 2 siua — 33,33 %
KAQAOK). OMnpeAeA&HHO, BOALLIIMHCTBO KAA-
AOK CTEMHOTO OpPAa COCTOSIAO U3 ABYX SIMLL,
TaK KaK B THE3AaX C OAHMM MTEHLIOM B ABYX
CAyYasiX HaMAEHO SIMLIO-OOATYH, B 6 CAy4a-
sIX HaBAIOAAAACL CKOPAYIa BTOPOTO pas-
AABA€HHOTO siila, B 4-X CAy4asix Harae-
Hbl OCTAHKM MTEHLA, MOrMOWero Ha CambixX
PaHHUX 3Tanax BbIKaPMAMBAHMSL. MoyKkHO
rnpeAnoAararb, YTO pasmepbl KAaAOK B Ka-
paraHAamMHckoM obaactu B 2017 r., MOrAu
6blTb TakKUMM >K€, KaK B MPEALIAYyLIME TOADLI
MCCA€AOBaHM. B yactHoCTM, B X0A€ pabot
2005 r. n 2007 r. 6LIAO OCMOTPEHO 6 XXU-
AbIX THE3A CTEMHOTO OpPAQ, COAEpP KalMX
KAQAKM U3 2-3 simu, B cpeAaHem 2,33+0,52
siua (KapsikvH u ap., 2008). CaeaoBaTeAL-
HO, OTXOA 5IMLL U MTEHLIOB HA PAHHUX CTaAMU-
SIX BLIKAPMAMBAHMUSI B YCIMELWHDLIX rHé3Aax B
2017 r. mor coctaBasitb OoT 30 Ao 40 %.

Pasmep coBpaHHLIX MOrMOWMX sSIMLL COCTa-
BUA (68,3-71,5)%(52,2-54,5) mm, B cpeaHem
(n=4) (70,05+1,36)%(53,45+1,05) mm.

OAHa 13 BaXKHDLIX YTPO3 AAST CTEIMHOIO OpAA
Ha paccmaTtpvBaemoli TEPPUTOPUMN — CTer-
Hbl€ MaAbl B THE3A0BONM MepuoA. He umes
OYE€PYEHHDLIX KOHTYPOB MO’Kapuil Ha AAHHOM

CrOPeBere THE3A0 CTEMHOIro OpAa C BLDKMUBLUIMMMU MTEH-
uamy. [ToBepX MOXKapuiLa B3POCALIMM MTULIAMMU YIKE
HabpPOCaH HOBDIN THE3A0BOM MATEPUAA.

®oro WM. KapsikuHa.

The burned nest of the Steppe Eagle with the
surviving nestlings. Adult birds has already sketched a
new materials for nest over the ashes.

Photo by I. Karyakin.

Tepputopmmn 3a rnocaeaHve 10 AeT, CAOXKHO
TOBOPUTL O BAUSIHUM TIAAOB HAa LI€HTPAALHO-
Ka3axCTAHCKYIO MOMYASILIMIO CTEMHOIO OPAA,
HO B AOOOM CAyHae OHV HAHOGSIT €1 orpeAe-
A€HHDIN YPOH. BAMsIHME CTEMHLIX MAAOB ABO-
siko. C OAHOM CTOPOHbLI, B OTCYTCTBUU YMe-
[PEHHOro BbIMaca, OHU BLDKUTAIOT «CTEMHOM
BOMAOK» YBEAUYMBAsST TMAOLLAAU, TIPUTOAHLIE
AT OBUTAHMSI MAAOTO CYCAMKA, SIBASIIOLLE-
rocst OCHOBHbLIM O6‘beKTOM MUTaHUs CTErNHO-
ro opaa. C Apyrori CTOpOHbLI — YHUYTOXKAIOT
rH€3Aa, B TOM YMCA€ C NTEHUAMM, U OKa3bl-
BalOT AOATOCPOYHbI HEraTMBHLIN 3hheKT Ha
MECTOOBUTAHMSI, CHUXKAS PUTOAHOCTD CTEMM
AASI THE3AOBAHMSI M COKpallasl MAOILAAU, Ha-
CEeAEHHDIE MULLYXaMK, SIBASIIOILMMUCS BTOPO-
CTENeHHbIM OOBLEKTOM MUTaHMST OPAOB. Hamu
Ha 11 rHe3aoBbLIX yyactkax (3,93 %) us 280
YCTAHOBAEHO YHUYTO)KEHME THE3A Mnaramu,
NpM4€éM OAHO THE3AO C BLIBOAKOM M3 ABYX
MTEHLIOB CTOPEAO B FOA MICCAEAOBAHMM (MTeH-
Lbl KAKUM-TO o6pa30M BLDKMAU B MoXKapuiie
M AOKAPMAMBAAMCL TOA THE3AOBOW CKaAOM
cpean neneamwa). Ha 5 yyactkax rHésaa
ObIAV BOCCTAHOBAEHBI OPAAMM TTOCAE TMAAOB
MPOLIAOTO FOAQ, MPUYEM B ABYX M3 HUX OPADI
MBLITAAUCh PA3MHOXKATBLCS1, HO He3ycrnewHo (B
OAHOM rHe3ae 6biaa BpoueHa kaaaka). Ha 5
y4acTkax rHé3Aa Tak M He ObIAM BOCCTAHOB-
A€HDI, XOTSl MTULILI A€PXKAAMCL Ha MecTax
CropeslMX rHE3A.

IIntanne

Cyast no octaHkam Ao6bi4m (400 3K3.), co-
OpaHHLIM Ha 99 rHésaax, B MUTAHMMU CTer-
HOrO OpAa OMPEAEAEHHO AOMMHMPYET Ma-
AbIVi CYyCAMK — €ro MPUCYTCTBME OTMEYEHO B
58,59 % rHésa, 4yto cocraBuro 19,25 % or
06u1ero YNCAA OTMEYEHHDLIX O6'bel(TOB A06bl-
yu (TabA. 8, puc. 15). Taiwke B 49,49 % rHésa
MPUCYTCTBOBAaAM OCTaHKM MOAEBOK (Microtus
sp.), cocrasmBwmnx 19,75 % oT ymcra ot-
MeuyeHHbIX 0b6LeKkToB Aobuum. Ha 28,28 %
FHE3A MPUCYTCTBOBAAM OCTAHKM MMILYX, CO-
craBmBuMX 8,25 % OT uMcAa OTMEYEHHDLIX
061LEKTOB AOOLIUM. B LEeAOM AOASI MAEKOMU-
TAIOWMX CPEAV OCTAHKOB AOBLIYM COCTaBMAA
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62,0 %, a aoast ntuu — 35,5 %, cpeaun Kko-
TOPLIX ABCOAIOTHO AOMMHMPOBAA PO3OBDLIV
ckBopel — 24,0 % OT ynmcaa OTMEYEHHbIX
061eKToB A0OLIUM (67,61 % cpean 142-x
OCTaHKOB MTULL), HO Bcero Amvib Ha 10,1 %
THE3A (B OCHOBHOM Ha MAOILAAKAX 5 u 6).

O6cyxaenne

AaHHasi pabota sIBASIETCSl MEPBLIM  A€-
TaALHLIM VMICCA€AOBAHMEM LEHTPaAbHOKa-
3aXCTAHCKOWM TMOIMYASIUMM CTEMHOTO OPAAQ,
MO3TOMY  KaKMX-AMOO  MOHUTOPUHIOBLIX
AAQHHLIX MO AMHAaMMKE YMCAEHHOCTU 3TOM
nonyAsiunm Het. O e& HeBAAronoAy4nM ro-
BOPUT OOALLIOE KOAMYECTBO CTapbiX THE3A
Ha HE3aHsITLIX MTMUAMM  ydyacTkax, Aubo
yyactkax, aBOHMPYEMbBIX MOAOALIMM TITH-
uamu. OAHaKoO MPUYMHLI, BbI3BABLIME CO-
KpalleHe YUCAEHHOCTM 3TOM MOMyAsILMY,
OCTalOTCsl HEM3BECTHbLIMU. Kak, cOBCTBEHHO,
M HESICHO OTKyAa GEepyTCsi MOAOADIE MTMLIDI,
chopmMupylolMe Mapbl HA AABHO OpolueH-
HBIX Y4YacTKaxX CTEMHLIX OPAOB CO CTapLIMU
rHésaamu. Becbma BEpOSITHO, YTO 3TO MOAO-
Abl€ NTULLI U3 6oAee BAAroNOAYYHbIX MOMy-
Asiumin 3anaaHoro u BoctouHoro Kasaxcra-
Ha, HO, TAK)KE MOYKET ObITb, YTO 3TO pe3eps
0ocobeil  LEHTPAALHOKA3aXCTAHCKOM  Mo-
MyAsILMU. BO3MOXKHO, B MpPEALIAYIIME TFOAbI
ycnex pPasMHOXXEHMSI U TMPOAYKTUBHOCTb
CTEMHLIX OPAOB AAHHOM MOMYAsILMM OblAd
Bbllle, COOTBETCTBEHHO, MOMYASILMS MOMOA-
HMAQCh MOAOALIMM MTMLIAMM, U Cenyac 3Ta
MOAOAEXDL HayMHaeT ocCBaMBaTb TEPPUTO-
PUIO, 3aHMMAs! MPUTOAHbLIE AASI THE3AOBAHMSI
ydacTtku. Tem He meHee, rnokasareAm ycrnexa
Pa3MHOKEHMsI CTEMHbLIX OPAOB Ha U3yYe€H-
Holi Tepputopun B 2017 1. oKkasaauch B 2
pasa HWXke, YeM B 3araAHOKa3axCTaHCKOM
nonyAsiumm (cm., Hanpumep, KapsikuH u ap.,

2013), npy GOALWMX MOKA3ATEASIX MAOTHO-
CTU pacrpeAeAeHUsl aKTUBHbBIX THE3A. Taioke
Mbl HE OBHAPY>KMAM TMPU3HAKOB TOTO, YTO
yCrex pasMHOKEHMs TyT ObIA Bbille B npe-
ALIAYIIME TOAD.

Ha psiae nAowaaok GbLIAO 3aMeYEHO, YTO
AKTMBHbIE THE3AA OTAMYAIOTCS MapameTpamu
pasMelleHnsl 1 CBOMMU pPasmepamm OT CTa-
PbIX, AABHO OPOIEHHBIX MTULIAMM FTHE3AOBBIX
MOCTPOEK — OHM OLIAM MEHDILETO PasMepa,
AOCTATOYHO XOPOLO YKPLIThI KYCTamMu U pac-
MOAAraAmch, Kak MpPaBUAO, HA MEHbLLMX Bbl-
coTax, B CT€NMU C MAaAOW PACYAEHEHHOCTLIO U
MEHBIUMM TEePENnaAoM BbLICOT. ITO MO3BOAU-
AO CAeAaTh MPEANOAOYKEHME, YTO 3TU THE3-
Ad TIpVMHaAAeXaT Mapam, MMEIoWMM MHble
CTEepPEOTUNbl THE3AOBAHMSI, U BHOBL KOAO-
HU3UPYIOWMM TEPPUTOPUIO, HEKOTAA OCBO-
OOAMBLIYIOCSI OT CTEMHBLIX OPAOB. OAHAKO
KAQHOHMYECKUI aHaAU3 BCETO MyAa FHE3A Mo
15 nmapamerpam MX pasmelleHusl He MnokKa-
3aA PA3AUYMIA MEXKAY CTapPLIMU U aKTUBHLIMY
FHE3AAMM AASI BCEM UCCAEAYEMOM Teppu-
Topumn (puc. 16). CAeAoBaT€ALHO, MOYKHO
rpeArnoAararb, YTO aKkTVMBHble THé3Aa MpPU-
HaAAE>KaT OPAaM U3 3TOM >Ke MOIMYASILIMU, HO,
BO3MOXKHO, M3 APYTUX, BOAEE MPOAYKTMBHBIX
rHE3AOBLIX IPYMIUPOBOK.

B LleHTpaanbHOM KasaxcraHe ocTaércs
HEOOCAEAOBAHHOM OOWMPHAsI TEPPUTOPUSI
B CEBEPO-BOCTOYHOM 4actu KaparaHAaumH-
cKkoii ob6aacT. OHAa AOCTATOYHO MepCriek-
TMBHA AASl CTEMTHOTO OpPAA M MO CPEAHUM
rnoKasareAsiM MAOTHOCTU pPaCnpeAeAeHMUs!
rHE3A Ha M3YYEHHDLIX TEPPUTOPUSIX, aHAAO-
TMYHLIX MO CBOMM AQHAWAMTHLIM XapakTe-
PUCTUKAM, AASI HE€ OLleHEeHa YMCAEHHOCTb
B 2000 rHesaswmxcs nap. B 6amkaimwme
FOAbI 3Ty TEPPUTOPMIO JKEAATEALHO OBCAE-
AOBATb, YTOODLI BbISICHUTDL, SIBASIETCSI AU OHA
OCHOBHLIM pe3epBaTtomM BuAA B LleHTpaAb-
Hom KasaxcraHe.

BbIBOADI

1. YncaeHnHocts ctrenHoro opaa B Kaparan-
AVIHCKOW 0BAacTv no coctosiHmio Ha 2017 .
oueHuBaetcst B 4794-5814 nap, B cpeaHem
5275 rHesasumxcs nap v 2183-2647, B
cpeaHem 2402 ycnewHsix nap.

AobbiYa CTENHLIX OPAOB — MTEHLIbI PO30BOro CKBOpLA
(Sturnus roseus). ®@oro M. KapsikuHa.

Nestlings of the Rosy Starling (Sturnus roseus) are
prey of the Steppe Eagles. Photo by I. Karyakin.
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Taba. 8. [MutaHue crenHoro opaa B KaparaHamHckoii obaactv B 2017 r.

Table 8. Diet of the Steppe Eagle in the Karaganda region in 2017.

THésaa, B KOTOPBLIX BMA
NMPUCYTCTBYET

Yucro o6LeKToB

Nests in which the species is Aoas, % AoGLIMM  Aoad, %
IMutanne present Share, % Number of preys Share, %
Muuyxa (Ochotona sp.) 28 28.28 33 8.25
3asu-pycak (Lepus europaeus) 18 18.18 20 5.00
Manblii cycamnk (Spermophilus pygmaeus) 58 58.59 77 19.25
[Noaésku (Microtus sp.) 49 49.49 79 19.75
Xopb crenHoi (Mustela eversmanni) 6 6.06 7 1.75
Menkue kyHou (Mustelidae sp.) 7 7.07 11 2.75
Kopcak (Vulpes corsac) 2 2.02 2 0.50
Apyrve maekonutatowme / Other mammals 15 15.15 19 4.75
Maekonutaromme Bcero / Mammals total 96 96.97 248 62.00
KypraHHuk (Buteo rufinus) juv. 2 2.02 2 0.50
CrenHasi nycreabra (Falco naumanni) juv. 2 2.02 4 1.00
Cepast kyponatka (Perdix perdix) 13 13.13 18 4.50
Crperner (Tetrax tetrax) 2 2.02 2 0.50
Kpayku 6oaoTHbie (Chlidonias sp.) 2 2.02 5 1.25
boAoTHas coBa (Asio flammeus) 6 6.06 7 1.75
DuanH (Bubo bubo) juv. 1 1.01 1 0.25
Po3oBbiit ckBopel (Sturnus roseus) pul., juv. 10 10.10 96 24.00
Apyrue ntuubl / Other birds 7 7.07 7 1.75
IMrmusi Bcero / Birds total 44 44.44 142 35.50
Slwepuunl (Lacerta sp.) 5 5.05 8 2.00
3meu (Serpentes sp.) 2 2.02 2 0.50
Pentnann Bcero / Reptiles total 7 7.07 10 2.50
BCEIO / TOTAL 929 400 100

Puc. 15. INuraHne 120 +

creriHoro opAa B Kapa-
FAHAMHCKOM 06AaCT! B

EMHésna B KOTOPbLIX BHA NpUcyTcTeYeT [ Nests in which the species is present

2017r. E4Yucno obwekTos Aobeiun | Number of preys

100 +

Fig. 15. Diet of the
Steppe Eagle in the
Karaganda region in
2017.
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Caétok crernHoro opaa. ®oto Y. KapskuHa.
Fledgling of the Steppe Eagle. Photo by I. Karyakin.
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2. 3a 2007-2017 rr. YACAEHHOCTb CTer-
HOro opaa B KaparaHamHckoin obaactv
CHM3MAACL npumepHo Ha 27,08 %, oaHa-
KO MOCAEAHME HECKOABLKO AET HABAIOAAETCS
BOCCTAHOBAEHME YMCAEHHOCTU, O YEM CBU-
AETEALCTBYET BOALILIOE KOAMYECTBO MOAOABIX
nTvu, aboHMpyowMX crapbie rHésaa. Ecam
CUTyauusi HE M3MEHUTCs, TO B OAvKaiwme
2—4 rora MOYXHO O>KMAATL BOCCTAHOBAE€HME
rHe3aoBaHus Ha 14,80 % y4yacTkos.

3. [NpOAYKTMBHOCTbL BLIBOAKOB MO MCCAEAO-
BaHusiM 2017 r. coctaBuaa 1,45+0,56 nren-
LIOB Ha YCIMEeUHbI Yy4acTOK MPW MAOTHOCTU
pacrpeAeAeHmst yCrelHbIX THE3A B CPEAHEM
3,24/100 km?, a ycriex pPasMHOXKEHUsT —
0,61+0,80 nTeHLOB Ha 3aHSTOE THE3A0 MpPU
MAOTHOCTM PAaCMPEAEAEHMs aKTUBHDIX THE3A
B cpeaHem 7,67/100 km?.

4. OcHOBHblE HAOAIOAAEMbBIE HA TEPPUTO-
pyM (PaKTOpPbl HU3KOTO ycrexa pPasMHoXKe-
HUsI — HM3Kasi KOpMoBasi obecreyeHHOCTDb
OPAOB, CTEMHbLIE MOYKAPLI B THE3AOBOV Mepu-

Kop. 1 ot KopHa 2

o Xunoe rHeano fLiving nest
O NMyctoe riesgo /Empty nest
< Crapoe rHezgo / Old nest

OA, & TaIOKe HesICHasl MPUYMHA, Mo KOTOPOW
HABAIOAAETCSI MOBLILEHHDI OTXOA KAAAOK.
Kpome TOro, BeAMKka BEPOSITHOCTL rMbeAn
ntmu Ha A3, Ha KouéBKax U Murpaumsix.

bAaaroaapHocTm

ABTOpbLI 6Aaroaapst PomaHa loasiwosa 3a
MOMOLIb B MOAEBLIX nccaeaoBaHmsix, ACBK n
AnyHo Bepy BopoHosy u Ceprest CkasipeH-
KO, 3a (PVMHAHCOBYIO WM OPraHM3aLMOHHYIO
nomoub B pabote rpynmol, THK «Kasxpom»,
3a (hpMHAHCMPOBAaHNE SKCIEAVLIMMN.
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Puc. 16. PacnipeaereHne KAHOHUYECKMX 3HAYEHUIT AAST
pasaereHms BLI6opKky rHE3A crenHoro opaa (n=443) Ha
3 rpynrbl COrAQCHO MX CTatycy.

Fig. 16. Scatterplot for canonical scores of Steppe Ea-
gle nests (n=443) divided on 3 groups by their status.



250 [lepHartbie XMIHUKM U ux oxpaHa 2017, 35

M3yueHne nepHaTbIX XMUILHUKOB

1 AkTIOBMHCKast obAacTU. — KazaxcraHckuit opHu-
TOoAOrMYeCKmin GioaeteHnb 2004. Aamarni, 2005.
C. 41-43. [Bekbaev E.Z., Shaimukhanbetov O.
Expedition on the project “Slender-billed Cur-
lew”: Akmola, Karaganda, Kustanai and Aktobe
regions. — Kazakhstan Ornithological Newsletter
2004. Almaty, 2005: 41-43 (in Russian).]. URL:
http://rrren.ru/ru/archives/10171 Aata obpaue-
Hust 19.10.2017.

beasiroB O.B. TMmiubl KaparaHamHckoi obaa-
ctm. — OpHutoAornyeckuii BectHMk KasaxcraHa
n CpeaHeit Asuun. Buinyck 2. 2013. C. 64-123.
[Belyalov O.V. Birds of the Karaganda region. —
Ornithological messenger of Kazakhstan and Cen-
tral Asia. Vol. 2. 2013: 64—-123 (in Russian).]. URL:
http://rrren.ru/wp-content/uploads/2017/07/
Belyalov2013.pdf Aara obpawenus 19.10.2017.

bepesosukos H.H., Epoxos C.H. OpHutoAoru-
yeckne HabatoaeHust B HypuHckom paiioHe Ka-
ParaHAMHCKOM oBAacTv. — KasaxcraHckuii OpHU-
ToAornyeckuin BroareteHn 2003. Aamarb, 2004,
C. 61-62. [Berezovikov N.N., Erokhov S.N. Or-
nithological observations in the Nurinsky district
of the Karaganda region. — Kazakhstan Ornitho-
logical Newsletter 2003. Almaty, 2004: 61-62 (in
Russian).]. URL: http://rrrcn.ru/ru/archives/10171
Aata obpawenus 19.10.2017.

bykeroB M.E. O3epo Taccyar. Ozépa KyataH-
cop u Tarmsicop. Tmapoysear N¢ 10 kaHara Up-
Thil-KaparaHaa. O3epo Kapacop. — Katouebbie
opHuUToAOTMYeckne  Tepputopumn  KasaxcraHa.
Aamarpl, 2008. C. 171-174, 213-214, 217-218.
[Buketov M.E. Lake Tassuat. Lakes Kultansor and
Tatyzor. Hydraulic unit No. 10 of the Irtysh-Kara-
ganda Canal. Lake Karasor. — Important Bird Areas
of Kazakhstan. Almaty, 2008: 171-174, 213-214,
217-218 (in Russian).].

Boponos A.T'., Ky4epyk B.B. buotnyeckoe pas-
HooOpasue [lareapKTUKM: MPOBAEMDI M3yYeHMs!
1 oxpaHbl. — broccepHbie 3anoBeaHnKn: TpyAbl
I coBeTcko-amepukaHckoro cumnosmyma, CCCP,
5-17 mas 1976 r. A.: Tnapometreonsaar, 1977.
C. 7-20. [Voronov A.G., Kucheruk V.V. Biotic di-
versity of the Palearctic: problems of study and
protection. — Biosphere Reserves: Proceedings
of the First Soviet-American Symposium, USSR,
May 5-17, 1976. Leningrad, 1977: 7-20 (in Rus-
sian).].

Boporosa B.B., I'yamkosa I'N., Kum K.K., Arape-
eBa E.B., Gekkep B.P., Aiitbaes T. BAvisiHue pazavd-
HBIX TUTOB AMHMI SAEKTPOTIEPEAAYM HA TMOEADL MTHLL
B LlentpanbHom KasaxcraHe. — [epHaTtble XULWHKM-
K1 n ux oxpana. 2012. N2 24. C. 52-60. [Vo-
ronova V.V., Pulikova G.I., Kim K.K., Andreeva E.V.,
Bekker V.R., Aitbaev T. The Impact of Power Lines
on Bird Mortality in Central Kazakhstan. — Raptors
Conservation. 2012. 24: 52-60.]. URL: http://rrren.
ru/ru/archives/12306 Aara obpawenus 19.10.2017.

AoaryumH U.A. Matepuaabl no cpayHe nrmu
CesepHoro [Mpubarxawbst M Kasaxckoro Haro-
posi. — UsBectnss AH KasCCP. N2 36, cepust 300A.
1947. N2 6. C. 69-99. [Dolgushin I.A. Materials
on the fauna of birds of the Northern Balkhash
and Kazakh highlands. — Bulletin of the Academy

of Sciences of the Kazakh SSR. N° 36, zoological
series. 1947. 6: 69-99 (in Russian).].

KaambikoB A.E., O6opuHa E.B., Hypuesa B.U.,
IMyankosa I'N., Censik E.H. Pe3yabTaTbl Mccaeao-
BaHUM MO M3YYEHUIO COBPEMEHHOTO COCTOSIHUSI
PEAKMX BUMAOB (PAOPLI U hayHbl, SKOAOTUHECKUX
YCAOBUI X MECTOOOUTAHMI 1 paspaboTke Mepo-
MPVSITUIA MO UX OXPaHe B rPaHMUax MPOEKTHOM
nrowaan TOO «Dala Mining» (Aara MaiiHuHr) B
KaparaHavHckoi obaactu. Kaparanaa, 2014, 123
c. [Kalmykov D.E., Oborina E.V., Nurieva V.I., Pu-
likova G.I., Senyak Ye.N. The results of research
on the current state of rare species of flora and
fauna, ecological conditions of their habitats and
the development of measures for their protec-
tion within the boundaries of the project area of
Dala Mining LLP (Dala Mining) in the Karaganda
region. Karaganda, 2014: 1-123 (in Russian).].

KapsakuH U.B. TlepHatbie XUIHUKK (MeToAMYe-
CKM€e PEKOMEHAALIMM MO M3YYEHMIO COKOAOOOPA3-
HLIX M COBOOOPasHbIx). HvdkHuin Hosropoa: Ms-
AateAbcTBo «[ToBonkbe», 2004. 351 c. [Karyakin
L.V. Raptors (manuals on surveys of birds of prey
and owls). Nizhniy Novgorod: Publishing House
“Povolzhie”, 2004: 1-351 (in Russian).]. URL:
http://rrren.ru/ru/archives/11151 Aara obpaue-
Hust 19.10.2017.

KapsikmH M.B. Yabitay. MeAKOCOMOYHMK ASIK-
becray. Huskoropnss Optay. CpeaHee TeuyeHue
Capbicy. Husosbsi Capbicy. 3anaaHast Kpomka
neckoB KapakoibiH 1 JKeTnkoHbip. EperimeHTay.
— KaroueBbie opHUToAoruyeckue teppurtopum Ka-
3axcraHa. Aamartnl, 2008. C. 176-212. [Karyakin
LV. Ulytau. Ayak-Bestau Upland. Ortau Upland.
The middle part of Sarysu river. Lower reaches
of Sarysu river. The western edge of the sands
of Karakoyin and Zhetikon. Ereimentau. — Im-
portant Bird Areas of Kazakhstan. Almaty, 2008:
176-212 (in Russian).].

KapsknH M.B. Metoanyeckue pekoMeHAaLMmn
MO OpraHuU3aLUuy MOHUTOPUHTA MOMYASILMIA CTer-
Horo opAa B Poccum n Kasaxcrane. HoBocnbmpck,
2012. 89 c. [Karyakin I.V. Manuals for organizing
the monitoring of the Steppe Eagle populations
in Russia and Kazakhstan. Novosibirsk, 2012:
1-89 (in Russian).]. URL: http://rrren.ru/ru/ar-
chives/12822 Aara obpawenus 19.10.2017.

KapsikmH M.B. TloBbllweH rAOBAALHLIA MPUPO-
AOOXPAaHHbIN CTaTyC CTeNHOro opaAa. — [NepHarvie
XUIHMKKM U ux oxpaHa. 2015. N2 30. C. 21-30.
[Karyakin I.V. The Steppe Eagle Global Conser-
vation Status Was Raised. — Raptors Conserva-
tion. 2015. 30: 21-30.]. DOI: 10.19074/1814-
8654-2015-30-21-30. URL: http://rrren.ru/ru/
archives/25956 Aata obpawenus 19.10.2017.

Kapsikun W.B., bapa6auwmH T.O. Pe3yAbTartbl
poccuiickon akcneamumm B Kaszaxcran B 2005 r.
— KasaxcTaHCKuii OPHUTOAOTUYECKMIT BIOAAETEHD
2005. Aamarbl, 2006a. C. 35-37. [Karyakin I.V.,
Barabashin T.O. Results of the Russian expedi-
tion to Kazakhstan in 2005. — Kazakhstan Or-
nithological Newsletter 2005. Almaty, 2006a:
35-37 (in Russian).]. URL: http://rrrcn.ru/ru/ar-
chives/10171 Aara obpawenust 19.10.2017.



Raptor Research

Raptors Conservation 2017, 35 251

Kapsikun U.B., bapabawuH T.O. XviHble nmm-
upl M coBbl YAbITay. — [lepHarble XMIHVKKM U UX
oxpaHa 2006b. N° 5. C. 37-49. [Karyakin L.V.,
Barabashin T.O. The birds of prey and owls of
the Ulutau mountains. — Raptors Conservation.
2006b. 5: 37-49.]. URL: http://docs.sibecocent-
er.ru/programs/raptors/RCO5/raptors_conserva-
tion_2006_5_pages_37_49.pdf Aara obpauwe-
Hust 19.10.2017.

Kapsikun U.B., 3nHnesny A.C., Lllenetos A.M.,
CopokuHa C.1O. TonyAsumnoHHas CTPYKTypa ape-
aAa CTEMHOro OpAa U MpeABapUTEALHbIE AAHHbIE
Mo reHeTUYeCKOMYy PasHOOOPAa3MIo €ro MoryAs-
LMIA M CTaTyCy MOABUAOB. — [lepHarbie XUIHUKK
1 nx oxpaHa. 2016. N2 32. C. 67-88. [Karyakin
LV., Zinevich L.S., Schepetov D.M., Sorokina
S.Yu. Population Structure of the Steppe Eagle
Range and Preliminary Data on the Population
Genetic Diversity and Status of Subspecies. —
Raptors Conservation. 2016. 32: 67-88.]. DOI:
10.19074/1814-8654-2016-32-67-88 URL:
http://rrren.ru/ru/archives/26941 Aata obpaiue-
Hus 19.10.2017.

Kapsikun W.B., KoBareHko A.B., bapabaiuvH
T.O., Kopenoes M.B. KpynHble XMWIHbIE MTULIbI
6acceiiHa Capbicy. — [MepHaTbie XUIWHUKM U UX
oxpaHa 2008. N2 13. C. 48-87. [Karyakin L.V.,
Kovalenko A.V., Barabashin T.O., Korepov M.V.
The Large Birds of Prey of the Sarysu River Basin.
— Raptors Conservation. 2009. 13: 48-87.]. URL:
http://rrren.ru/ru/archives/24919 Aara obpaue-
Hus 19.10.2017.

KapsxkmH W.B., KoareHko A.B., bapauiko-
Ba A.H. MOHUTOPUHI THE3AOBLIX TPYMNMUPOBOK
CTEMHOro OpPAA B TPAHCIPAHMYHO 30He Poccum n
KazaxcraHa B 2012 roay. — [lepHarble XUWHUKK
1 ux oxpaHa. 2013. N2 26. C. 61-83. [Karyakin
L.V., Kovalenko A.V., Barashkova A.N. Monitor-
ing of the Steppe Eagle Populations in the Trans-
Border Zone of Russia and Kazakhstan in 2012.
— Raptors Conservation. 2013. 26: 61-83.]. URL:
http://rrren.ru/ru/archives/ 19591 Aara obpaue-
Hust 19.10.2017.

KapsaxkuH U.B., AanumH P.A., LlecrakoBa A.A.
ArcView GIS ars skororoB.  MHCTpYKTMBHO-
meTtoanyeckoe nocobue. H. Hoeropoa. 2009.
543 c. [Karyakin I.V., Lapshin R.D., Shestakova
A.A. ArcView GIS for ecologists. Instructional
handbook. N. Novgorod, 2009: 1-543. (in Rus-
sian)]. URL: http://rrren.ru/ru/arcview-gis-dlya-
ekologov Aara obpawenust 19.10.2017.

Kosuapp A.d., Aeenn A.C., beasaros O.B. Kpa-
TKOE COOBLIEHME O CTEMHOM OpAe. — Peakme >ku-
BOoTHble KasaxcraHa. Aama-Ata, 1986. C. 129.
[Kovshar A.F., Levin A.S., Belyalov O.V. A short
message about the Steppe Eagle. — Rare animals
of Kazakhstan. Alma-Ata, 1986: 129.].

Koswapb A.®P., AeBuH A.C. beasros O.B. Ttu-
ubl nyctuiHn betnak-Aasa. — Tpyaol MiHCcTUTyTA 30-
ororuun, 1. 48. OpHutororusi. Aamarnl, 2004. C.
85-125. [Kovshar A.F., Levin A.S. Belyalov O.V.
Birds of the Betpak-Dala desert. — Proceedings
of the Institute of Zoology. Vol. 48. Ornithology.
Almaty, 2004: 85-125.].

Kopearos M.H. Otpsia xviwHble nmubl. — MtyLb
KazaxcraHa. T. 2. Aama-Ata, 1962. C. 488-707.
[Korelov M.N. Birds of prey. — Birds of Kazakhstan.
Vol. 2. Alma-Ata, 1962: 488-707 (in Russian).].

ANaspeHko E.M., Kapambiwesa 3.B., HukyanHa
P./. Crernn Eppasumu. A.: Hayka, 1991. 146 c.
[Lavrenko E.M., Karamysheva Z.V., Nikulina R.I.
The steppes of Eurasia. Leningrad, 1991: 1-146
(in Russian).]. URL: http://savesteppe.org/ru/ar-
chives/6349 Aara obpawenusi 19.10.2017.

Aenxonba B.A., TaBpuros 3.M. Cpoku npoaeta
ntvu B KaparaHae n ee okpectHocTsx. — Murpa-
vy rtyu B Asum. TawkeHt, 1978. C. 90-97. [Len-
hold V.A., Gavrilov E.I. Time of flight of birds in
Karaganda and its environs. — Migrations of birds
in Asia. Tashkent, 1978: 90-97 (in Russian).].

HauvoHaabHbI ataac Pecrnybanky KasaxcraH.
Tom 1: [MpupoAHbIE YCAOBUSI U Pecypcbl. AAMAThI,
2010. 150 c. [National atlas of the Republic of
Kazakhstan. Vol. 1: Natural conditions and re-
sources. Almaty, 2010: 1-150 (in Russian).].

HukonraeB B.A. AaHAwadpThbl asmatckmx cre-
nen. M.: Usa-eo MIY, 1999. 288 c. [Nikolaev
V.A. Landscapes of the Asian steppes. Moscow,
1999: 1-288 (in Russian).].

PaekuH IO.C., boromonrosa U.H., Hukoaaesa O.H.,
XKenesnosa T.K. PaitoHuposanne CeeepHoit EBpa-
3UM MO (payHe HA3EMHbIX MO3BOHOYHLIX M KAAC-
cUdUKaUms UX MO CXOACTBY PACMPOCTPAHEHMSI.
— CuUOUPCKUI SKOAOTUYECKMIA sKypHaA. 2014, T.
21, N® 2. C. 163-181. URL: http://biodat.ru/
db/areal/areal-publ-03.pdf [Translated version:
Ravkin Y.S., Bogomolova I.N., Nikolaeva O.N.,
Zheleznova T.K. Zoning Northern Eurasia based
on the fauna of terrestrial vertebrates and their
classification by similarity of distribution. — Con-
temporary Problems of Ecology. 2014. 7(2):
137-150. DOI: 10.1134/S1995425514020127
URL:  https://link.springer.com/article/10.113
4%2FS1995425514020127]. Aata obpaweHus
19.10.2017.

Pecniybamka Kasaxcran. Tom. 1: TMpupoaHbie
ycAoBUsT U pecypcbl. Aamarnl, 2006. 506 c. [The
Republic of Kazakhstan. Vol. 1: Natural condi-
tions and resources. Almaty, 2006: 1-506.].

LasimyxaH6etoB O.K., byketoB M.E., CKAsipeH-
Ko C.A. O3épa AimKoAb 1 bapakkoab. — Kaioyesble
opHuUTOAOTMYeckne Tepputopun KasaxcraHa. Aa-
marbl, 2008a. C. 174~175. [Shaimukhanbetov O.K.,
Buketov ML.E., Sklyarenko S.L. Lake Ashchikol and
Barakkol. — Important Bird Areas of Kazakhstan. Al-
maty, 2008a: 174-175 (in Russian).].

LWarimyxaH6etoB O.K., Macyp A., Ceske K.
Tnapoysea N° 9 kaHara Uptbiw-KaparaHaa. Oze-
po CayMaaKoAb. — KaloyeBble OpHUTOAOrMYECKUE
Tepputopum KazaxcraHa. Aamarot, 2008b. C. 214~
216. [Shaimukhanbetov O.K., Masur D., Sevke K.
Hydraulic unit No. 9 of the Irtysh-Karaganda Ca-
nal. Lake Saumalkol. — Important Bird Areas of Ka-
zakhstan. Almaty, 2008b: 214-216 (in Russian).].

GBIF.org (19" October 2017). Aquila nipalen-
sis Hodgson, 1833. — GBIF Occurrence. 2017.
URL: https://doi.org/10.15468/dl.vakdwa Aara
obpawenms 19.10.2017.



New Publications and Videos

Raptors Conservation 2017, 35 271

HOBbIE NYBJINKALUUUN N DUJIbMbI

KHUTUN

CTPATErMA

CONPAHEHUWA CTENTHOTO OPAIA
B POCCHHCKON BEERALMM

STRATEGY
OF THE STEPPE EAGLE CONSERVATION
1N THE RUS SIAN FEDERATION

(5) Konrakr

Uropb KapsikuH

LleHTp rnoAeBbIx
MUCCA€AOBaHMI

603109, Poccus,
HwkHuii Hoeropoa,

YA. Hwkeropoackas, 3-29
TeA.: +7 831 433 38 47
ikar_research@mail.ru

(5) Contact:

Igor Karyakin

Center of Field Studies
Nizhegorodskaya str.,
3-29

Nizhniy Novgorod,
Russia, 603109

tel.: +7 8314333847
ikar_research@mail.ru

B KoHue 2016 r. onybankoBaHa Crpare-
IMsl COXpPaHeHMsl cTenmHoro opaa B Poc-
cniickoni Peaepaumm / Kapakma WU.B.,
KoBanrenko A.B., bapamxkosa A.H., Cme-
AsHckun U.3., Hukoaenko J.I. Mocksa,
2016. 46 c. ISBN 978-5-9908314-1-4.
Hacrosimas crparerusi 6asupyercst Ha Crpa-
TErMM COXPAHEHMSI PEAKMX U HaXOASIUMXCS
MOA YrPO30M MCYE3HOBEHUSl BMAOB >KUBOT-
HbIX, pacreHuii u rpubos B Poccuiickon Me-
Aepaumu Ha nepuoa Ao 2030 roaa, yTBepiK-
A€HHOM  pacriopsbkeHuem  [IpaButeAncrea
Poccuniickoii deaepaumm or 17.02.2014 .
Ne 212-p.

Crparerusi OpMEHTMPOBAHA Ha BLIPABGOTKY
AOATOBPEMEHHOM CMCTEeMbI  OCHOBOIOAAra-
IOWMX MPUHLIATIOB M CMIOCOBOB COXPAHEHMsI
crernHoro opaa (Aquila nipalensis) n yuntbiBa-
€T MPOoLIeCChl, MPOTeKAoUWMe B CTEMHLIX KO-
CcuCTeMAax MOA BO3AEVCTBUEM KAMMATUYECKUX
M3MEHEHWM Y AHTPOTNOreHHLIX (DAKTOPOB.

CTpyKTypa crparermm COOTBETCTBYET Tpe-
60BaHUsIM MUHMPUPOALI POCCHM K TakKMM AO-
KYMEHTaM U BKAIOYAET CACAYIOLIME OCHOBHLIE
PAa3AE€AbDI:

- XapakTepucrtuka BuAa: PyCcCKoe, aHTAU-
CKO€ U AATMHCKOE Ha3BaHMsl; TaKCOHOMUYe-
CKUI CTaTycC.

- PacnpoctpaneHue CTernHoro opaa: rHes-
AOBOW apeaa 1 ero AMHamMmmKa; Mecra 3MMO-
BOK, MyTV MUIPALMI 1 OOAACTL KOYEBOK.

- YcA€HHOCTL CTEMHOrO OpAa.

- OCOBEHHOCTV BUOAOTUM U TTPEATOCLIAKM
COXPAaHEHUsl CTEMHOro opAa (0COBEeHHOCTH
GMOAOTUM 1 BOCTTPOM3BOACTBA, MECTOOOMUTA-
HUs1, OCOBEHHOCTM THE3AOBAHMS U MUTAHMSI).

- AvmuTupytowme hakTopbl: Npsimble hak-
TOPLI BO3AeNCTBUsI (TMbeAb Ha NI, 6pako-
HLEPCTBO, l'Vl6€Ab OT OTPABAE€HUSI, YHUYTOXXE-
HME XKMABIX THe3A, (paktop HecriokoncTsa u
rp.); KOCBEHHbLIE (PaKTOPbl BO3AEMCTBUSI.

- CocrosiHMe oxpaHbl CTeMHOro OpAa: npa-
BOBbIE OCHOBbLI OXPAaHbl (OCHOBHBIE MEKAY-
HapPOAHDIE MPVPOAOOXPAHHbIE KOHBEHLIMMN U
COrAaleHMsl, HALMOHAALHOE 3aKOHOAATeAL-
ctBo Poccuinckont deaepaunm); tepputopm-
aAbHast OXpPaHa).

- PexomeHayemble nepBooyepeaHbie Mepbl
MO COXPAaHEHUIO CTernHoro opaa B Poccum:

Strategy of the Steppe Eagle (Aquila ni-
palensis) conservation in the Russia was
published in 2016: Karyakin LV., Kovalen-
ko A.V,, Barashkova A.N., Smelansky LE.,
Nikolenko E.G. Strategy of the Steppe
Eagle conservation in the Russian Federa-
tion. Moscow, 2016. 43 p. ISBN 978-5-
9908314-2-1. This strategy for the Steppe
Eagle conservation in the Russian Federa-
tion is based on the Strategy for the con-
servation of rare and endangered species
of animals, plants and fungi in the Russian
Federation for the period until 2030, ap-
proved by Russia Federation Government
on 17.02.2014 (order No. 212-p).

The Strategy is aimed at developing a
long-term system of fundamental principles
and methods for the species’ conserva-
tion and takes into account the ecological
processes in steppe ecosystems occurring
under the impact of climate change and hu-
mans.

The structure of the Strategy meets the
requirements of the Ministry of Natural
Resources and Environment of Russian
Federation and includes the following sec-
tions:

- Species characteristics: Russian. English
and Latin names; taxonomical statues.

- Distribution of Steppe Eagle: breeding
area and its dynamic; wintering sites, long-
distance migration routes and areas of no-
madic movements.

- Population number of Steppe Eagle.

- Ecological features and prerequisites for
Steppe Eagle conservation (biological fea-
tures, reproductive and nesting features,
habitat, diet).

- Limiting factors: direct (death on power
lines, poaching, poisoning, nest devastat-
ing, disturbing on breeding sites, death on
highways and others) and undirect factors.

- Conservation status: legal basis (interna-
tional conventions and agreements, nation-
al legislation of Russian Federation includ-
ing Red Book of RF and its regions); habitat
protection including expansion of strictly
protected areas and optimization of protec-
tion mode.
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HoBble ny6AmMKaLmm v ¢(hpyAbMbI

MJAH AEMCTBAN

W TPV 0 JECO0 T4 T FRATIAAL M
Lt MEF 1) CONPANENIED

ETRIHEIG GHILA, OIRERETEHMb CTRATETUER

COAPRNTT CTIHCTO ML

BPOCCINCHON:

MEPOIPUSITUSI, HamNpaBAEHHLIE Ha CHUXKe-
HME U3OLITOYHON CMEPTHOCTM CTEMHOIO OpPAA
(mmMuesawmTtHble mepornpustus  Ha AT,
3almMTa rHE3AOBUMA, B TOM YUCAE OT MoXKa-
POB M 6ECroKOMCTBA MACTyXaMu M CKOTOM,
YCTAHOBKA MCKYCCTBEHHLIX THE3AOBWIA, MOA-
A€PYKKa MOTMYASILMIA BUAOB->KEPTB); PasBUTHe
ME)KAYHAPOAHOTO COTPYAHMYeCTBa (ydactue
B MHOTOCTOPOHHMX COTAQLIEHMSIX U MEXKAY-
HaPOAHbLIX MpoLeccax, ABYCTOPOHHEE CO-
TPYAHU4YecTBo ¢ MoHroanen n KasaxcraHom
AASI 3aALUNTBLI TPAHCTPAHWUYHBIX TMOMYASILINNAY);
COBEPLIEHCTBOBAHME HOPMATMBHOW MpPAaBO-
Bovi 6aspl 1 OOITT; nosbiweHne >PheRTMB-
HOCTM OXpaHbl crernHoro opaa sHe OOIIT
bereparbHOrO 3HAYeHUs; Hay4HbIE UCCAe-
AOBaHWSI; MOHUTOPUHI COCTOSIHUSI MOIMYAsl-
uMi; MPOCBETUTEALCKAsl M OBpasoBaTeAbHas!
AESITEALHOCTD.

- duHaHCcoBOE obecrieyeHme.

Crparervsi coxpaHeHusi CTeNHOro opAa B
Poccuiickoni eaepaunm paspabotaHa pabo-
yeli rpynmnom B coctase: M.B. KapsikvH (npea-
ceaareab paboueii rpyrnbi), A.B. KoBareHko,
A.H. bapauwkosa, N.3. CmeasiHckui, 3.I. Hu-
KOAeHKO. [1pu noarotoske Crparermm yyteHbl
PEKOMEHAALIMM U TIPEANOXKEHMsI, KOTOpbIe
npeaocrasuan O.A. Topowko, P.A. Meaxu-
AoB, M.B. Iecros, B.H. [NumeHos, A.B. Caa-
TLIKOB.

Mpoekr Crpaternm oAaoBpeH y4acTHMKa-
MM MEXKAYHAPOAHOWM HAay4YHO-TMPAKTUYECKOM
KOHpepeHuun «Opabl [NareapkTukm: nsyye-
Hue u oxpaHar» (Eaabyra, Pecnybanka Tatap-
craH, Poccus, 20-22 centsibpst 2013 r.)!%5
M MUHUCTEPCTBOM MPUPOAHLIX PECYPCOB U
aKkoAaorum Poccuiickon deaepaumm.

Crpaterusi coxpaHeHusl CTeNHOro OopAa B
Poccuiickoii eaepaummn OryOGAMKOBaHA Ha
PYCCKOM U QHTAMMCKOM SI3bIKaX.

B kauyectBe NpuAOKEHMs K CTpaTernm ony-
6AmKoBaHbl TTAQHBI AEMCTBUM MO COXpaHe-
HUIO CTEMHOrO OpPAA B TPEX MUAOTHLIX Peru-
oHax CrenHoro npoekra NMPOOH/2d/MI1P
— B Kaambikumn, OpeH6yprckoii obaacti u 3a-
6alikaALCKOM Kpae.

Crpaterusi u lNAaHbl AeiicTBUi B chopmarte
PDF aoctynHbl Ha cavite Poccuiickoin cetu
M3y4eHUsl U OXPAHDI MEPHATLIX XMLWHUKOB!>?
n cainre CrenHoro npoekra NPOOH/[2d/
MIP'58,

KoHTakT (5).

- Primary conservation efforts required
for protection of Steppe Eagle in Rus-
sia: activities to decrease mortality rate
(equipping power lines with bird-protect-
ed devices, protecting of breeding sites
from wild fires and from disturbing by cat-
tle and shepherds, establishing of artificial
breeding sites and supporting of popula-
tions of prey-species); development of in-
ternational collaboration (participating in
international agreements and processes,
cooperating with Kazakhstan and Mon-
golia to provide protection transbound-
ary population); optimization of regula-
tory framework and strictly protected area
system; increasing of efficiency of Steppe
Eagle protection outside the strictly pro-
tected areas; scientific research; popula-
tion monitoring; ecological educational
activities.

- Financial support.

The strategy was developed by the
Working Group consisting of I.V. Karyakin
(Chairman of the Working Group), A.V. Ko-
valenko, A.N. Barashkova, I.E. Smelansky,
E.G. Nikolenko. Preparing the Strategy
the recommendations and proposals pro-
vided by O.A. Goroshko, R.A. Medzidov,
M.V. Pestov, V.N. Pimenov, A.V. Saltykov
were taken into account.

The Draft Strategy was approved by the
participants of the international scientific-
practical conference “The Eagles of the
Palearctic: study and conservation” (Yelabu-
ga, Republic of Tatarstan, Russia, Septem-
ber 20-22, 2013)"%¢ and of the Ministry of
Natural Resources and Ecology of the Rus-
sian Federation.

Strategy of the Steppe Eagle conserva-
tion in the Russian Federation is published
in Russian and English.

Action plans for the conservation of the
steppe eagle in the three pilot regions
of the UNDP/GEF/MNR Steppe Project
(Republic of Kalmykia, Orenburg region
and the Trans-Baikal (Zabaikalskiy) Kray)
have been published as an annex to the
Strategy.

The Strategy (in English) in PDF is avail-
able on the web-sites of the RRRCN'*? and
UNDP/GEF/MNR Steppe Project’s°.

Contact (5).

155 http://rrren.ru/ru/archives/20500
157 https://rrren.ru/archives/29623
158 https://savesteppe.org/project/ru/archives/5827

156 http://rrren.ru/en/archives/20500
159 https://rrren.ru/en/archives/29623
160 https://savesteppe.org/project/en/archives/5827
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