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Pesome

Co 2 no 14 viioas 2018 r. MPOBEAEHBI SKCMEAVLIMOHHLIE PABGOTDLI, HAMPABAEHHLIE HA MOHWUTOPYMHI THE3AOBLIX IPyI-
MMPOBOK CTENHOro opAa (Aquila nipalensis) B ueHTpaabHO YacTn KaparaHamHckoit obaactu Kasaxcrana. B xoae
paborbl BcrpedeHo 408 CTernHbIX OPAOB, AOKAAVM30BAHO MAM MOBTOPHO MPOBEPEHO 173 rHe3A0BLIX y4acTka BUAA.
B npeaeaax Tpéx y4YETHLIX MAOWAAOK OCMOTPEHO 160 rHe3A0BLIX Y4aCTKOB CTEMHLIX OPAOB (92,5%), B TOM umcae
27 ycneuHbiX, Ha KOTOPLIX OTMeYeHO 46 MTeHLOB. 3aHSTOCTh THE3AOBLIX Y4acTKOB cocTtaBuaa 84,38%, a AOAST ak-
TUBHBIX THE3A Ha 3aHSITLIX THE3A0BbLIX ydHacTkax coctaBuaa 70,37%. YcrnewHoiMy okasaamch 28,42% rHésa ot umcaa
AKTMBHLIX U 16,88% — OT UMCAQ BLISIBAEHHBIX THE3AOBLIX YYACTKOB. YMCAO MTEHLIOB B BLIBOAKAX BapLUPOBAAO OT 1 A0
3, cocraBasisi B cpeaHem (n=27) 1,7+0,67 nTeHUOB Ha ycreuHoe rHe3ao u (n=95) 0,49+0,85 nreHUOB Ha 3aHsToe
rHe3A0. MOHUTOPMHT THE3AOBbLIX YHACTKOB CTEMHLIX OPAOB HA ABYX MAOLIAAKAX, OOCAEAOBAHHbLIX BriepBbie B 2017 -,
MOKAa3aA COKpaLlEHME YMCAQ 3aHSITLIX THE3A Ha 18,9%, uncaa ycrewHoix — Ha 63,9%. BaXkHOM MpUUYMHO coKpalleHust
YCIMEWHOro Pa3MHOYKEHMSI CTEMHLIX OPAOB CTaAM MOXKaPLl, B KOTOPLIX cropeAn rHésaa Ha 20,8% rHe3A0BbIX yHacTKOB.
BLIsIBAEH BLICOKMII YPOBEHDL TMOEAU CTEMHBIX OPAOB Ha ntuueonacHoi AN, npoxoasiuein Yepes oOCAEAOBaHHYIO
Tepputopmio — 13,3 ocobein/ 10 km.

KnaroueBple croBa: nepHartbie XUILHUKM, XMLWHbIE NTULILI, CTENHON OpéA, Aquila nipalensis, ctatyc nonyasumii, Ka-
paraHaMHckast obaactb, KasaxcraH.

Moctynuaa B peaakumio: 05.04.2019 r. Mpuusata k nybankaumm: 18.04.2019 1.

Abstract

Between 2 and 14 July, 2018, fieldworks were carried out to monitoring of the Steppe Eagle (Aquila nipalensis)
breeding groups in the central part of the Karaganda region of Kazakhstan. In the course of the work 408 birds
we found, 173 Steppe Eagle breeding territories were localized or re-checked. Within 3 study plots 160 Steppe
Eagle breeding territories (92.5%) were examined, including 27 successful nests with 46 nestlings. The occupation
of breeding territories was 84.38%, while the percentage of active nests in the occupied breeding territories was
70.37%. Successful were 28.42% of nests from the number of active nests and 16.88 % from the number of identi-
fied breeding territories. The number of nestlings in broods ranged from 1 to 3, averaging (n=27) 1.7+0.67 nest-
lings per successful nest and (n=95) 0.49+0.85 nestlings per occupied nest. Monitoring of Steppe Eagle breeding
territories on 2 plots examined for the first time in 2017 showed a decrease in the number of occupied nests by
18.9%, and the number of successful nests — by 63.9%. A major cause of decline in the success of Steppe Eagle
breeding was fires, which burnt nests in 20.8% of the breeding territories. A high rate of Steppe Eagle deaths was
revealed on a power line dangerous to birds, passing through the examined territory — 13.3 ind./10 km.
Keywords: birds of prey, raptors, Steppe Eagle, Aquila nipalensis, population status, Karaganda region, Kazakhstan.
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BBeaenne

B 2018 r. B pamkax npoekra «CoxpaHe-
HuMe O6uoArornyeckoro pasHoobpasust Ka-
PAraHAMHCKOM 0OAACTH, HA MpPUMEpe CTer-
Horo opaa» KasaxcraHckor accoumaumm
coxpaHeHus:  6uopasHoobpasusi  (ACDHK)
MPOAOAKEHDLI SKCIMEANLMOHHDLIE pa60Tbl, Ha-
MPaBAEHHbIE Ha M3y4Y€HVEe MOMYASILIMOHHOWM

Introduction

Field works aimed at the study of the pop-
ulation structure and demographic indica-
tors of the Steppe Eagle (Aquila nipalensis)
breeding groups in the central part of the
Karaganda region of Kazakhstan, which be-
gan in 2017, were continued in 2018.

This article gives the results of monitoring
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B AaHHOW cTaTbe NMpuBEAEHDLI Pe3yALTaTbl
MOHUTOPUHIa THE3AOBLIX YYAaCTKOB CTEIHLIX
OPAOB Ha ABYX YYETHDLIX MAOLLAAKAX, 3aAO-
>KEHHBIX B 2017 T., a TakXKe pe3yAbTarhl 06-
CA€AOBAHMsI HOBOM TEPPUTOPUM, AeKallen
CeBepO-3arnaAHee TeppuTopumn, OBCAEAO-
BaHHOM B 2017 1.

MeToAMKa MCCAEAOBAHMMA

Okcrieamumsi B KaparaHaMHcKol obaa-
ctv npoxoanaa 2—14 vioast 2018 r. 3a atot
nepuoa 6uina obCcAeAOBaHA TEPPUTOPUS
mexxay céramm bapumto u LepbakoBckum
— 3TO Y4aCTOK MEAKOCOMOYHMKA MAOWAALIO
6 TbiC. KM? (pUuc. 1).

VlccaeroBaHMs MPOBOAMAMCHL MOAHOCTBIO B
COOTBETCTBUM C MeTOAMYECKMMM PEKOMEH-
AALUVMSIMM IO OpraHu3aLmy MOHUTOPUHTA Mo-
NMyAsiuMi cTenHoro opaa B Poccum n Kasax-
craHe (KapsikuH, 2012) M METOAMKOWA, Ory-
GAVKOBAHHOM B MpEAbIAyWEN MyOAMKaumm
no npoekTty (cMm. Kapsikvu u ap., 2017).

AAst paboTbl MO MPOoeKTy Bbiaa chopMu-
POBaHa MCCAEAOBATEALCKAs TPYINa, KoTopast
nepeABUrarach Ha TMOAHOIMPUBOAHOM AaBTO-
mobuae «CoBOAL» Yepes CTEMHLIE MECTOO-
OUTaHKsI TAKMM 0OPA30M, YTOOLI MAKCYMAAL-
HO OXBATUTL HABAIOAEHMEM C OCM MapLIpyTa
BO3MOXXHbIE MeCTa MpPKcas OPAOB U MecTa
BEPOSITHOrO YCTPOWCTBA MX FHE3A, KOTOPbLIE
OCMATPUBaAM HA PETYASPHBLIX OCTaHOBKAX.
PaccTosiHe MeXAy TOYKaMM OCTAHOBOK
OMNPEAEASIAOCL CTPYKTYPOM AaHAwadTa, HO
He npesbiwaro 500 M B AOKOMHAX MEXKAY
BLICOKVIMM COTMKaMM M OAHOTO KMAOMETpPaA Ha
POBHbLIX CTernHbIX yvacTtkax. OBObIYHO OcTa-
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CrenHoii opéa (Aquila nipalensis). ®oro Y. KapskuHa.

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

of Steppe Eagle breeding territories at two
surveyed areas established in 2017, as well
as the findings of a new territory northwest
of the territory examined in 2017.

Methods

The expedition took place in the Kara-
ganda region on July 2—-14, 2018. During
this period, the territory between Barshino
and Scherbakovsky (part of hillocky area of
6 thousand km?) was examined (fig. 1).

The studies were conducted fully in accord-
ance with the Methodological Recommenda-
tions for monitoring of Steppe Eagle popu-
lations in Russia and Kazakhstan (Karyakin,
2012) and procedures in the previous project
publication (see Karyakin et al., 2017).

A study team was formed to work on the
project. The team moved on a four-wheel
drive car “Sobol”. The route of the expedi-
tion was 2,023.54 km (fig. 2). In addition to
the hillocky areas southward of Nura, where
the Steppe Eagle nesting was proved, the
route covered the territory from Astana
(Nur-Sultan) to Shcherbakovskoe vill.,
where meetings of Steppe Eagles were reg-
istered to determine the northern boundary
of the Central Kazakhstan population of the
species.

In 2018, the emphasis was on the monitor-
ing of the Steppe Eagle breeding groups on
plots (surveyed areas) 9 and 10, established
in 2017 (see Karyakin et al., 2017). In the

Puc. 1. Viccreayemas Tepputopusi HA KOCMOCHUMKAaX
Landsat2000.

Fig. 1. Surveyed area on the satellite images
Landsat2000.
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HOBKM OCyleCTBASIAUCL Yepe3 100-200 m,
YTO MO3BOASIAO PACCMATPUBATL CKAALI UAU
y3KMe pacrnasky C pasHbIX PAaKypCcoOB, YTO
CYWIECTBEHHO  YMEHLLUAAO  BO3MOXKHOCTbL
nporycKka MT1L, MX Npucaa u rHésa. Bpems
OCMOTPa OKpY>Kaiowei MEeCTHOCTM Ha TOoY-
KaX OMPEAEASIAOCh CAOYKHOCTLIO peAbedha u
MHOroo6pasmemM rHE3AONPUTOAHLIX MECT B
30HEe HAOAIOAEHMSI M BapbMPOBAAO OT 3 AO
30 MMHYT Ha KaKAOW TOYKeE.

OCMOTp MECT, MPUrOAHLIX AASl THE3AOBA-
HUsl CTEMHOTO OpPAAd, OLIA OPUEHTMPOBAH B
MEPBYIO OYEPEAb HAa BLISIBAEHME AKTMBHbIX
rHésa. [py obHapy>keHuM MyCTyoWmX Mno-
CTPOEK OpPAOB 6€3 CAEAOB MPUCYTCTBUSI
NTWL, MPUCAA C MYyXOM M MEPLIMM, AMOO
npy oBHAPY)KEHUM MTUL, MECTHOCTb BOKPYT
TLWATEALHO OCMATPUBAAM C TOUYKU OCTAHOBKM.
EcAn akTMBHOE rHe3A0 He 6LIA0 OBHapyKe-
HO cpasy, OBCA€AOBAAM BO3MOXKHLIE MeCTa
€O YCTPONCTBA, CKPLITLIE OT HABAIOAEHMSI C
TOYKM OCTAHOBKM Ha OCM MapuipyTa. Aast 3TO-
ro BM3YaAbHO MAM MO KapTe OMPEAEASAUCH
6AVKAViLIME MECTA BO3MOXKHOIO YCTPOMCTBA
THE3A (MCXOASl U3 CTEPEOTUNOB THE3AOBA-
HUSI MECTHOW TPYIMMUMPOBKM CTEMHLIX Op-
AOB), KOTOpbLIE TaK)Ke TIIATEALHO OCMAaTpu-
BaAM (AOBMPAasiCh K HUM Ha aBTOMOOMAE MAU
newkom). BHe 3aBMcMMOCTU OT pe3yAbTartos
MouCKa rHe3Aa BOKPYr TOYKM OCTAHOBKM,
rpymnra BO3BpallaAach Ha 3anAaQHUPOBAHHbIN
MapLIPYT U MPOAOAXKAAA ABMYKEHUE AAAbLIE,
3MENKOM OBCAEAYsI AMILIL KOHTPOALHbLIE TEP-
putopun. Ecan B xoae noucka rHesaa 6oiam
HaMeuyeHbl HOBbLIE YYaCTKM, MPUTOAHLIE AASI
THE3AOBaHMSI CTEMHOIO OPAA, HO He 3arAa-
HUPOBAHHLIE AAsl OBCAEAOBAHMsI, MX OBCAE-
AOBaHME OTKAAABLIBAAM HA MEPUOA MOCAE 3a-
BepLIEeHNs] OCHOBHOIO MaplpyTa.

Mecrta npucaa, Kak M akTvMBHblE THE3AQ,
VAEHTUDULIMPOBAAM O MyXY U AMHHLIM Te-
PbSIM OPAOB, a Mpu BAU3KOM OCMOTPE — MO
HaAMYMIO MOTAAOK M OCTATKOB JKEPTB.

O6cAeAOBaHME HE MPOBOAMAOCH MAM Tpe-
KpaLaAoCh BO BPeMsl AOXKASL. Y THE3A C mny-
XOBLIMM MTEHLAMM MPOBOAMAM He GoAblue 10
MMHYT, 4TOOLI HE HABPEAUTDL MTULIAM CBOMM
6eCroKOCTBOM.

[IteHuoB B BO3pacte crapwe 30 AHel
KOAbLLIEBAAM LIBETHLIMM KOAbLamu Poccuit-
CKOWM CeTM M3y4eHUs] U OXPaHbl MepHaTbIX
XUIWHMKOB MO CXEME, PaspabOTaHHOW AAsl
LleHTpaabHOro KasaxcraHa, — >KEATblE CHU3Y,
3eAéHble cBepXy, C YépPHbLIM KoAOM (cm. Ka-
PSIKMH U Ap., 2018).

KoopauHatol mMect oBHapyskeHusi MTuu
M THE3A ornpeaersan ¢ nomouwbto GPS-
HaBUraTopoB M OTMEYaAM Ha KapTe y4éra.
B AanbHelwem MHpopmaLmio O HaMAEHHbLIX

TMoAHOCTbIO OnepPEHHDIV NTEHEL CTEMTHOTO OPAAa OKOAO
rHe3aa. Poro A. 3uHeBuy.

Nestling of the Steppe Eagle near the nest.
Photo by L. Zinevich.

season of 2018, a new plot 11 was also es-
tablished. The area of monitoring plots (No.
9 and No. 10, 2017) was 770.4 km?. The
area of the new plot (No. 11), established in
2018, was 454.4 km?. The total area of plots
where the eagles were recorded in 2018 was
1,224.8 km? (fig. 3, table 1).

The spatial characteristics of the Steppe
Eagle breeding territories were determined
and measured using the ArcView toolkit, the
density maps were created using the Spatial
Analyst module, the distances between the
active nests of the Steppe Eagle were de-
termined by the nearest neighbor method
(Karyakin et al., 2009). Mathematical data
processing was carried out in MS Excel 2003
and Statistica 10. Mean value + SD was giv-
en for breeding indicators.

Results

In the field season of 2018 the expedi-
tion work resulted in putting of 213 points
of birds meeting or nest finding into the
base, 408 birds were observed, 173 Steppe
Eagle breeding territories were localized
and/or rechecked (fig. 4). Within the plots,
160 breeding territories were examined
(92.5%), including 27 successful nests,
where 46 nestlings were recorded.

The percentage of occupied breeding ter-
ritories was 84.38%, and the share of active
nests in occupied breeding territories was
70.37%. 28.42% of the nests of the num-
ber of active and 16.88% of the number of
identified breeding territories were success-
ful (this is a critically low level, besides, 1.5
times lower than in 2017).

The number of nestlings in broods varied
from 1 to 3, averaging (n=27) 1.70+0.67
nestlings per successful nest and (n=95)
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69°30'

nTMUax U rHés3aax BHOCUAM B pasasea «[lep-
Hatble XMWHUKM Mupar Be6-TUC «dayHu-
cTyka»*?, U3 KOTOPOW AASI AaAbHETILIEN OBpa-
60o1kn B TUC (ArcView 3.2, 3.3 ESRI) BuiBO-
AVIACS WeNMN-haliA, a TakKke ODOPMUPOBAACS
choTooTuérT.

[He3A0BbIE YHACTKM CTEMHLIX OPAOB Pa3Ae-
ASIAVI HA 2 KaTeropum — 3aHsTbIi THE3AOBOM
Y4YacCTOK U MOKMHYTLIM FTHE3A0BOM Y4YacCTOK.

3aHsTLIV THE3A0BOWM y4acTok — (1) yyacTok,
Ha KOTOPOM OBOHaPY)KEHO aKTMBHOE THE3AO,
B KOTOPOM OTMEYEHO PAa3MHOYKEHME WAM,
KaK MUHUMMYM, ObIAA MOMBITKA PA3MHOYKEHMST
(MycTroe rHesao C npusHakamym pasmMHOXKe-
HUsT); AMOO (2) y4acTok, Ha KOTOpom oBHa-
PYy>KEHO aBoHMpyeMOe MNTMLAMM THE3AO C
Npv3HaKaMmn €ero O6HOBAEHUsI (HAAMUME CBE-
JKeM BLICTUAKU) U/UAM MOCelleHus1 (Haam4ime
NoméTa, MOraaok, nyxa M AVHHLIX MEPLEB),
HO 6€3 MPU3HAKOB PA3MHOXEHUsI (OCTAHKM
sIML, NTEHLOB); AMBo (3) y4acTok, Ha KOTO-
POM BCTpPEYEHa napa NT1uU C rHe3A0BbIM MO-
BEA€HMEM, HO THE3A0 HE HaMAE€HO (BCTpeyun
OXOTUBLIMXCSI MTULL CIOAQ HE OTHOCUAM).

[TOKMHYTLIV THE3A0BOM Y4aCTOK — Y4aCTOK,
Ha KOTOPOM OOHAPY)KEHO CTAPOE THE3AO
6e3 NPM3HAKOB MOCEIWEHNsl MTMLIAMM U TTPU
3TOM Ha y4acTKe NTULbI HE BCTPEYEHbI.

B cBolo ouepeab, 3aHsTbIE THE3AOBLIE
Y4YaCTKM BKAIOYaAM KaK YCrelHbl€ THEe3AO0-
Bbl€ Y4aCTKM (Ha KOTOPbIX OTMEYEHO yCnell-
HO€ pa3sMHOXKEHME), Tak U BesycrewHble (Ha
KOTOPbLIX NTULLI AOOHMPOBAaAM THE3AQ, HO
Pa3MHOXKEHME HE 3apPErncTpMpoBaHO AMGO
B THE3AAX OOHAPY’KEHLI OCTATKU SIALL WAM
NTEHLOB MAM OLIAO UBBECTHO MX HAAMYME).

Mapupyt axcrneamumm coctasma 2023,54 km
(puc. 2). [TloMMMO MEAKOCOMOYHMKOB IO)KHEe
p. Hypa, B KOTOpLIX AOKa3aHO rHe3AOBaHue
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0.49+0.85 nestlings per occupied nest (ta-
ble 2, fig. 5). With a very high percentage of
nests with unsuccessful breeding (71.58% of
the number of active ones), and higher than
in 2017, an increase in brood productivity
was observed, which indicates a better food
reserve in 2018, despite which there is still
Steppe Eagle population decrease.

The complete registration details on
Steppe Eagle breeding territories on the
plots are shown in table 3.

The density of the Steppe Eagle breeding
territories, taking into account the nests aban-
doned by eagles, was 7.04-18.49/100 km?,
on average 13.06/100 km?. The density
of occupied breeding territories was 6.38—
15.02/100 km?, on average 11.02/100 km?.
Due to the fact that many old nests were
occupied by immatures, it was necessary
to focus only on active nests, which were
renewed in the season of 2018, to calcu-
late the number of Steppe Eagles in nest-
ing in the Karaganda region. The density of
active nests averaged 7.76/100 km?, vary-
ing at different grounds from 5.28 to 11.36
nests/100 km?2.

The distances between the nearest neigh-
bors for all found active nests in 2017
varied from 0.88 to 5.29 km, averaged
(n=112) 2.11£1.02 km. Half of all distances
between the nearest neighbors lied in the
range of 1-2 km. In 2018, while reducing
the number of active nests, the average dis-
tances between them on grounds 9 and 10
remained the same. In the ground 11, the
distances between the nearest neighbors
in 2018 varied from 0.92 to 6.36 km, av-
eraging (n=27) 2.17+1.41 km (51.85% of
the distances lied in the range of 1-2 km)
(fig. 6). The distances between the groups
ranged from 1.84 to 16.37 km, averaged
(n=8) 6.91+5.92 km.

In the area of habitats suitable for nesting in
the examined part of the Karaganda region
(20,047.6 km?), the number of Steppe Eagles
in nesting was estimated in the range from
1,177 to 1,446 pairs, averaged 1,304 pairs,
on average 175 pairs of which nest in the
population nucleus in the vicinity of Shashka-

Puc. 2. Mapupyt skcrieanumm B 2018 r. 6e3 npobera
AcraHa — lllep6akoBckoe.

Fig. 2. Expedition route in 2018 without track from
Astana to Scherbakovskoe vill.
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Ta6a. 1. Mrowaaku Arst MOHUTOPYHTA M y4éTa crenHoro opaa (Aquila nipalensis) B
2018 r. Hymepauysi NAOILAAOK COOTBETCTBYET HYMEPALIMM Ha pUC. 3.

Table 1. Plots for the monitoring and account of the Steppe Eagle (Aquila
nipalensis) in 2018. Numbers of plots in the table correspond to those in fig. 3.

Ha3sBanme nromaakmn
Name of plot

Mrowaas (km?) Mepumerp (xm)
Area (km?) Perimeter (km)

10

11

BCEIO / TOTAL

LawkakoAbckas crenb (CTenb

519.3 126.7

MexAy céramm AlHabyAak u

AmaHTay)

Shashkakolskaya steppe

TorbIpKoAbCKas cTenb (AeBobe-

251.1 72.3

pexxbe p. KyaaHornec)
Topyrkolskaya steppe

JKaaTbIpKkoOALCKasi cTernb (Cornku

454.4 143.4

3arnaaHee c. CoHaabl)
Zhaltyrkolskaya steppe

1224.8

CTEMHOro OPAQ, MapLWpPYTOM MpPOoAeHa Tep-
putopust oT ActaHbl (Hyp-CyataHa) Ao Llep-
6aKOBCKOTO, HA KOTOPOW PErMCTPUPOBAANCD
BCTPEYM CTEMHLIX OPAOB AASl OMPEAEAEHMS]
CEBEPHOM TPaHULbl LIEHTPAaAbHOKA3axCTaH-
CKOV MOMYASILIN BUAQ.

B 2018 r. ynop caeaaH Ha MOHWTOPWHT
THE3AOBLIX IPYMMUPOBOK CTEMHOIO OpPAA Ha
nrowaakax 9 u 10, 3arokeHHbIX B 2017 T.
(cm. KapsikvH m Ap., 2017), cymmapHas nao-
WaAb KOTOPbIX coctaBasieT 770,4 kv?. Taioke
B ce30H 2018 r. 3ar0o)KeHa HOBasl MAOLIAAKA
11, nrowaavio 454,4 km?. Obwast nAowaab
YUYETHLIX MAOLIAAOK, HA KOTOPbLIX MPOBEAEH
y4€T opaos B 2018 r., cocrasuaa 1224,8 km?
(puc. 3, Taba. 1).

OnpeaeAreHne u M3MepeHue MpPOoCTpPaH-
CTBEHHLIX  XapakTePUCTUK  THE3AOBLIX
Y4YaCTKOB CTEMHOro OpAa MPOBEAEHO C MOo-
MOULIO MHCTpyMeHTapust ArcView, KapTbl
MAOTHOCTM MOCTPOEHDLI C UCMOAL30OBAHUEM
MoAyAst Spatial Analyst, AMcraHumMmM mex-

Puc. 3. [rowaaky AAs1 MOHUTOPUMHIA M y4éTa CTENHOro
opAa (Aquila nipalensis) B 2018 r. Hymepauus naoua-
AOK COOTBETCTBYET MX HyMEpAaLum B TabA. 1.

Fig. 3. Plots for the monitoring and account of the
Steppe Eagle (Aquila nipalensis) in 2018. Numbers of
plots in the figure correspond to those in table 1.

kol on an area of 1,356.0 km?. In general, in
the area of habitats suitable for nesting in the
entire Karaganda region (142,549.9 km?),
the number of Steppe Eagles in nesting is
estimated in the range from 4,794 to 5,814
pairs, 5,275 pairs on average.

Monitoring of breeding territories on
plots 9 and 10 (table 4) showed a decrease
in the number of active nests by 18.9%, and
the number of successful nests by 63.9%.
But if the breeding success depends on
many factors, both on food and weather, a
reduction in the number of active nests defi-
nitely indicates a decrease in the number of
Steppe Eagles that formed nesting pairs in
a given territory. Thus, in the territory under
study, we can speak of the break of at least
222-274 pairs or withdrawal of 222-548 in-
dividuals from the population per year.

The major loss of breeding territories is
caused not only by death of birds, but also
by large pool of burnt nests. On the ground
9, from July 2017 to June 2018, 28 nests out
of 96 were burnt in total in 20 Steppe Eagle
breeding territories (20.8%) found in 2017;
fifteen nests of which were abandoned by
birds, 3 burnt nests were restored by ea-
gles, but there was no successful breeding
in them, and in 10 grounds the birds either
kept near burnt nests without restoring
them, or occupied the old nests. Successful
breeding was recorded only on 2 out of 20
burnt territories.

On the plot 11, the bird-dangerous pow-
er line going through the village of Sonaly
was examined. One section of this power
line in the other direction of the village of
Sonaly was equipped with a bird protec-
tion device within the framework of the
project “Demonstration of measures to re-
duce the death rate of rare species of birds
of prey on power lines by making a model
section of power lines equipped with bird
protection devices, as well as strength-
ening the capacity of state bodies to take
measures on preventing deaths of birds on
power lines” implemented on the basis of
Karaganda Ecology Museum with financial
support from the Small Grants Program of
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AY AaKTMBHBLIMM THE3AAMM CTEIMHOIO OpAa
OMPEAEASIAV TIO METOAY OAMIKAMIIEro Co-
ceaa (KapsikvH u Ap., 2009). Marematunye-
CKyl0 06pabOTKy AAHHLIX OCYLIECTBASIAM B
MS Excel 2003 u Statistica 10. AAas noka-
3aTreAell PasMHOMKEHUST MPUBOAUTCS CPEA-
Hee 3HayeHue + SD.

Pe3yALTaTbl MCCACAOBAHMA

B pesyAbtate paboTbl 3KCMEAULMM B TO-
AeBoi ce3oH 2018 r. B 6asy BHeceno 213
TOYEK BCTPEY CTEMHLIX OPAOB MAM OBHapy-
SKEHMST UX THE3A, Bcero 6LIA0 BcTpedeHo 408
CTEMHLIX OPAOB, AOKAAM3OBAHO W/MAU MO-
BTOPHO NMpoBepeHo 173 rHe3AoBbLIX ydyacTKka
BuAQ (puc. 4). B npeaeaax y4éTHbIX MAaoLla-

Puc. 4. Peructpaumm crenHbix opaos B 2018 r.:
1 — ycniewHpie rHé3aa, 2 — vHbIE TOYKM PErncTpaumm
CTEINHLIX OPAOB.

Fig. 4. Records of the Steppe Eagles in 2018:
1 — successful nests, 2 — other records of the Steppe
Eagles.

the Global Environment Facility (Voronova
et al., 2012; Voronova, Pulikova, 2013).
However, another section continues to
kill birds of prey, including eagles. 7.5 km
were examined (examination start point:
N 50.00508° E 70.15537°, examination end
point: N 49.95632° E 70.22558°), where 23
dead birds were found, including 10 dead
steppe eagles (5 utilized remains, and 5 rel-
atively fresh dead birds at different stages
of utilization) (table 5). One nest was inhab-
itable as a result of death of adult birds in
early stages of breeding, in the other one
the female died when nestlings were older
than 45 days and one male fed 3 nestlings
within a few days since the female died un-
til we examined this nest. It is very likely
that this nest will cease to exist next year.
Most of the Steppe Eagle nests in the
territory under study, according to data of
2017 (n=443), were located at rocky out-
crops — 75.62% or broken rocks — 10.84%,
mainly on the bald uplands, or a similar sub-
strate in the flat steppe in the lower altitude

TabA. 2. [NokasateAy pasMHOXKEHMSI CTEMHOTO OPAA HA YYETHDIX naowaakax KaparaHamHckoi obaactv B 2018 r. Hymepaumsi MAOILAAOK COOTBET-

CTBYeT HyMepaLMu Ha pyuc. 3.

Table 2. Parameters of the Steppe Eagle reproduction on the plots of the Karaganda region in 2018. Numbers of plots in the table
correspond to those in fig. 3.

Ycnex pasmMHOKeHMs

YenemHnie Breeding success
3aHaTbie rHe3AOBbLIe Cpeanee Cpeanee
THe3AOBbIe  y4acTkM (kmablie KoamuecrsBo KOAMYECTBO KOAMYECTBO
Y4aCTKM rHé3AQ) JKMBBIX NTEHLOB HA NTEHUOB HA
Occupied Successful breed- NTEHUOB YCNEWHOE rHE3A0 3AHATOE FHE3A0
Ha3Banme naomaskm breeding ing territories Live nest- Nestlings per suc- Nestlings per
N2 Name of plot territories (living nests) lings cessful nests occupied nests
9  llamwkakoAbcKas crerb (CTerh MeXxay 59 9 13 1.44+0.53 0.22+0.56
céramm AiHabyAak M AMaHTay)
Shashkakolskaya steppe
10 TorbIpKOALCKas CTenn (AeBobepeskLe 12 4 9 2.25+0.50 0.75+1.14
p. KyaaHornec)
Topyrkolskaya steppe
11 JKaaTbIpKOAbCKast cTenb (Cornku 24 14 24 1.71+0.73 1.04+1.02
3anaaHee c. CoHaAbl)
Zhaltyrkolskaya steppe
BCEIO / Cpeanee + SD 95 27 46 1.70+0.67 0.49+0.85

TOTAL / Average + SD
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Puc. 5. Pasmep BbI-
BOAKOB CTE€ITHOIO OpAa B
2017-2018rr.

Fig. 5. Brood sizes of
the Steppe Eagle in
2017-2018.

45 4

40

AOK OCMOTpeHO 160 rHe3AOBLIX YYacCTKOB
(92,5%), B TOM uncae 27 ycrniewHbiX rHé3A,
Ha KOTOPbLIX OTMeYeHO 46 NTeHLOB.

3aHSATOCTb THE3AOBLIX YYACTKOB COCTABMAA
84,38%, a AOASI aKTUBHbBIX THE3A HA 3aHSTLIX
rHEe3A0BbIX Yy4yacTkax cocraBuaa 70,37%.
YcnewHoiMu okasaamch 28,42% rHE3A oT
yncaa aktmBHLIX M 16,88% — OT ymcaa Bbl-
SIBA€HHDIX HE3AOBLIX YYACTKOB (3TO KPUTU-
YeCKM HU3KMI MoKasareAb, K Tomy ke B 1,5
pasa 6oaee HU3KMIA, yem B 2017 1.).

UMcAO MTEHLOB B BLIBOAKAX BapLMpPOBA-
A0 OoT 1 A0 3, coctaBuB B cpeaHem (n=27)
1,70+0,67 NTEHLOB Ha YyCrewHoe THe3A0 U
(n=95) 0,49+0,85 nTeHLOB Ha 3aHsSITOE THe3-
AO (TabA. 2, puc. 5). [pu oueHb BLICOKOI AOAE
THE3A C HEeyAQ4HLIM pasMHoykeHuem (71,58%
OT YMCAQ AKTMBHbIX), MPUYEM BOAEE BLICOKOWA,
yem B 2017 r., OTMEYEHO yBEAMYEHME MPO-
AYKTVBHOCTU BbIBOAKOB, YTO FOBOPUT O AyY-
wei kopmooii 6ase B 2018 r., HecMOTpPs Ha
KOTOPYIO BCE PABHO HAOAIOAAETCS CraA Ymc-
AEHHOCTU CTEIHOro OpAa.

[ToAHble yYéTHblE AAHHbIE MO TFHE3AOBLIM
Y4acTKam CTeMHLIX OPAOB Ha MAOLIAAKAX OT-
paxkeHsl B Tabanue 3.

[TAOTHOCTDL pacnpeaeAeHmsl THE3AOBbIX YHacT-
KOB CTEMHLIX OPAOB, C YYETOM MOKMHYTLIX,
coctasmra 7,04-18,49/100 km?, B CpeaHem
13,06/100 km?. TIAOTHOCTL pacrnpeAeAeHmst
3aHSTLIX THE3AOBLIX YYaCTKOB CcOCTaBMAa 6,38~
15,02/100 km?, B cpeaHem 11,02/100 km?. B
CUAY TOTO, YTO MHOTME CTapble rHé3Aa aBOHM-
POBaAUCL MOAOABLIMM TTULIAMM, AAsI PacyéTa
YMCAEHHOCTU CTEMHOrO OPAA Ha FHE3AOBAHMU
B KaparaHAaMHCKO 0BGAACTM MPUIIAOCL OpU-
€HTMPOBATLCSI TOALKO HA AKTMBHDLIE THE3AQ,
KOTOpble MOAHOBASIAMCL B 2018 r. IAoTHOCTL
pacnpeAeAeHus] aKTMBHLIX THE3A COCTaBMAA B
cpeaHem 7,76/100 km?, U3MEHSISICL Ha Pa3HLIX
rnAoLAAKax ot 5,28 Ao 11,36 rHésa/ 100 km?.

range and only 2.93% of pairs used mounds
for making nests, 2.48% of nests were lo-
cated on bushes, 0.9% on trees, and 0.2%
on electric poles (Karyakin et al., 2017). In
2018, in addition to the nests found in 2017,
43 nests were examined. The diversity of
points for making nests by Steppe Eagles on
plot 11 and in its vicinity (around the village
of Sonaly) was higher than on plots 1-10.
Here the nests turned out to be practically
evenly distributed along the peaks (39.5%)
and slopes (27.9%) of the bald uplands and
in the flat steppe (30.2%) on the broken
rocks and just on the ground (by 27.9%),
and on electric poles and bushes (by 16.3%)
(table 6). Six out of seven nests on power
lines were located on the concrete pole arms
of the dismantled 110 kV line. Earlier the
eagles nested on the current 110 kV line,
which goes along the Korgalzhyn-Barshi-
no route, but all their nests were dropped
down by power engineers, therefore only
pairs of birds or singles without nests stayed
on breeding grounds.

Discussion

The results of the monitoring carried out
in 2018 are extremely disappointing: a rap-
id decline in the Steppe Eagle population in
areas of the highest density on nesting of
this species in Central Kazakhstan and the
loss of 222-548 individuals of eagles in just
one year were confirmed.

A study of a new territory allowed mark-
ing the northern boundary of the Central
Kazakhstan Steppe Eagle population, which
passes mainly along the valley of the river
Kulanotpes.

There is the population break into sepa-
rate groups, between which buffer zones
free of eagle breeding territories are formed

35 1

30

o M
2.4 = O M+SE
I M+SD

25 1

20

‘D201?
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Yucno ebisogkoe (n) / Number of broods (n)
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|
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AvcTaHLMM Mexay OAMKanwmmm coce-
MIMU AASI BCEX OOHAPYI)KEHHDIX AKTUBHBIX
rHé3a B 2017 r. BapbupoBaan ot 0,88 ao
5,29 kM, cocTaBasis B cpeAaHem (n=112)
2,11+1,02 km. IoAroOBMHA BCEX AMCTAHLMIA
MEXAY OAVDKAMIIMMM COCEASIMM A€XKAAA B
AvanasoHe 1-2 km. B 2018 r., npu cokpa-
LWEHMU YMCAQ aKTUBHDIX THE3A, CPEAHME AUC-
TaHUMM MEXKAY HMMM Ha nAowaakax 9 u 10

T1TeHLbl CTENMHOro OpAa PasHOro BO3pacta B PasHbiX rHé3aax. Poro Y. Kapsikuna n A. 3uHesny.

Nestlings of the Steppe Eagle of different ages in the different nests. Photos by I. Karyakin and L. Zinevich.

in the habitats of the species that are suit-
able for nesting.

Within the breeding area of the Central
Kazakhstan population, significant limit-
ing factors are fires and deaths on 6-10 kV
power lines, which were confirmed once
again by the studies of 2018. As monitoring
showed, fires are the cause of the breeding
cessation of up to 20% of eagle pairs. At the
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Ta6a. 3. Pe3yabtatbl y4ETA CTEMHbIX OPAOB HA NAOMWAAKax KaparaHanHckoit obaacti B 2018 r. Hymepauysi NAOILAAOK COOTBETCTBYET HyMEPALIMM
Ha puc. 3. CoKpaweHms: N — KOAMYECTBO rHE3AOBbIX YHAaCTKOB, rHE3A, D — naoTHOCTL pacnipeaeaenust nap/100 km?, ShO — aoast B % oT uncaa
3aHATbIX THE3A0BbIX y4acTkoB, ShAl — A0As B % OT UMcAa BCEX FHE3AOBLIX YHACTKOB.

Table 3. Account results of the Steppe Eagle on the plots of the Karaganda region in 2018. Numbers of plots in the table correspond to
those in fig. 3. Abbreviations: n — number of breeding territories or nests, D — density, pairs/100 km?, ShO — percentage share of the number
of occupied breeding territories, ShAl — percentage share of all breeding territories.

Bce
3aHATbIe  3aHsATbIE
Bce rHe3AoBLIE AKTMBHLIE MoknuyTLIE
rHe3AOBLI€ ydacTkm®  ruésaa’” THe3AOBbLIE
YYACTKM All oc- Occupied Ycnewnsle besycnemHbie YYACTKM
NMromaanr All breed- cupied (only rHésaa rHésaa Abandoned
(xm?)  ing terito- breeding active) Successful Not success- breeding
Ha3sBaHMe NMAOIIAAKM Area ries territories” nests”” nests ful nests territories
N2 Name of plot (km?) n D n D n D n D ShO n ShO n  ShAl
9  llawkaxkoAbCcKas crernb (crerb 519.3 96 1849 78 15.02 59 1136 9 1.73 15.25 50 84.75 18 18.75
Mexay céramu AlHabyAak 1
AMaHTay)
Shashkakolskaya steppe
10 TomnbIpKOAbCKAs CTenb 251.1 32 1274 28 11.15 12 478 4 1.59 3333 8 66.67 4 12.5
(reBOBEpEXDLE P. KyAaHOTNEC)
Topyrkolskaya steppe
11 JDKaaTbipkoAbcKas crerb (Conku 4544 32 7.04 29 638 24 528 14 3.08 5833 10 41.67 3 9.375
3anaaHee c. CoHaAbl)
Zhaltyrkolskaya steppe
BCEIO / TOTAL 1224.8 160 13.06 135 11.02 95 7.76 27 2.20 28.42 68 71.58 25 15.62

Mpumeuanns / Notes:

* — 3aHsITbie OPAAMM THE3AOBLIE YHACTKM C YYETOM Map, Y KOTOPLIX FHE3AQ HAMTU HE YAAAOCD, & TAKOKE OAMHOYEK, ABOHMUPYOWMX
crapble rHe3aoBble noctpoiiku. / Occupied breeding territories. Data includes pairs whose nests left unfinded and single birds
occupied old nests.

** — THE3AQ, KOTOPLIE MOAHOBASAUCH B HAYaAE€ CE30HA PABMHOXEHMsI (TOALKO aKTMBHLIE FHE3AQ, 6e3 ydérta crapbiX MOCTPOEK,
aBOHMPYEMBIX MTMLIAMM M UCTMIOAB3YEMBIX Kak rpucaabl). / Nests that were renewed at the bedinning of the breeding season
(only active nests; occupied old nests which are used as a perch are not considered).

OCTaBaAUChL MPEXHMMU. AAsi maowaakm 11
AVICTAHLMM MEXKAY OAVIKAMLIMMM COCEASIMM
BapbupoBaau oT 0,92 Ao 6,36 KM, COCTaBAsIsI
B cpeaHem (n=27) 2,17x+1,41 xm (51,85%
AVCTAHLIMIA A€XKAAM B AManasoHe 1-2 Km)

70°00' 70°20' 70°9 70°12

same time, they reduce the attractiveness
of the territory for nesting of eagles for sev-
eral years, due to the destruction of shelters
for nests and materials for building nests,
and also of food reserves, at least pikas
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Puc. 5. Cxema pacnpeaereHusi ToUeK PErmcTpaumm CTEMHOrO OpAa Ha naowaake 11 v AUCTaHLIMY MEKAY GAVIKAVILINMU COCEASIMU. YCAOBHbIE
o0603HayeHus: 1 — yCrielwHoe (JKUAOE) rHE3A0, 2 — AKTUBHOE, HO 6e3ycrieliHoe (MycToe) rHe3A0, 3 — HABPOCOK rHE3Aa (CBEXKEE HEAOCTPOEHHOE
rHe3A0), 4 — napa opAOB, 5 — OAMHOYHDIV B3POCABIN OPEA MAM €rO MOCTOSIHHAS MPUCAAd, 6 — CTapoe rHe3A0, ABOHUPYIOIEECST OPAAMM, HO 6€3
MPU3HAKOB MOAHOBAEHMSI, 7 — CTAPOE THE3A0, 8 — Tpyn opAa oA AN, 9 — AUCTAHLIMY MEKAY BAVDKAMLIMMU COCEASIMM.

Fig. 5. Distribution of the Steppe Eagle records in plots 11 and distances between the nearest neighbors. Legend: 1 — successful (living) nest,
2 — active, but unsuccessful (empty) nest, 3 — half-built nest (new unfinished nest), 4 — a pair of eagles, 5 — a single adult eagle or its constant
perch, 6 — old nest, occupied by eagles, by with no signs of renewal, 7 — old nest, 8 — dead eagle under power line, 9 — distances between

nearest neighbors.
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(puc. 6). AucraHumMM MeykAy rpynrnamm Ba-
poupoBaam ot 1,84 a0 16,37 KM, COCTaBAsIsI
B cpeAHeM (n=8) 6,91+5,92 km.

AASl MAOILAAM THE3AOMPUIOAHBLIX MECTOO-
6utaHuin B paccmarpuaemon Yactm Kapa-
raHAMHCKOM obaactn (20047,6 KM?) YNCAEH-
HOCTb CTEMHOrO OPAA Ha rHE3AOBaHMM BbiAa
oLieHeHa B AavanasoHe ot 1177 Ao 1446 nap,
B cpeaHem 1304 mnapbl, U3 KOTOPLIX B sIAPE
MOMyAsILIMK, B OKpecTHOCTsIX Lamkakoas, Ha
nrowaam 1356,0 KM? THE3AUTCSI B CPEAHEM
175 nap. B ueAom >e, AAsl MAOLLAAM THE3AO-
MPUrOAHLIX MecToobuTaHum BO Bceil Kapa-
raHAMHCKOM obaactu (142549,9 km?), ync-
AEHHOCTb CTEMHOIrO OpAa Ha THE3AOBaHWMM
oLieHeHa B AnarnasoHe oT 4794 Ao 5814 nap,
B cpeaHem 5275 nap.

MOHUTOPUMHI THE3AOBLIX YYaCTKOB Ha
naowaskax 9 u 10 (taba. 4) nokasaa co-
KpalleHNe YMCAQ aKTUBHLIX THE3A Ha 18,9%,
a 4YMcaa ycrnewHblx — Ha 63,9%. Ho ecan
YCMEeWHOCTb PA3MHOYKEHMST 3aBUCUT OT MHO-
I'MX (PaKTOPOB, KaK OT KOPMOBLIX, TaK U OT
MOTOAHbIX, TO COKPAIIEHME YMCAA AKTMBHbBIX
rHE3A OMPEAEAE€HHO yKa3blBA€T HA COKpalle-
HUE YMCAQ CTEMHLIX OPAOB, (POPMUPYIOWMX
THe3AsIMecs: rnapbl Ha AAHHOW TEPPUTOPUN.
Taknmm 06pasom, AAsl PACCMATPUBAEMOI TEP-
PUTOPUM MOJKHO TOBOPUTbL O pacriase, Kak
MWHUMYM, 222-274 nap VA U3LITUUN U3 MO-
nyAsiumm oT 222 Ao 548 ocobeli 3a roa.

MacwrabHasi MoTepsi THE3AOBLIX Y4aCTKOB
OBYCAOBAEHA HE TOALKO TMOEALIO MTUL, HO
TaKXKE U GOALIIMM KOAMYECTBOM CrOPEBIIMX
rHé3a. Ha naowaake 9 3a nepuoa C MioAst
2017 r. o mioHb 2018 1. cropeao B obuel
CAOXKHOCTU 28 rHé3A Ha 20 rHe3A0BbLIX yYacT-

(Ochotona sp.), which are not registered in
extensive burned areas without bushes for
several years.

Power lines dangerous to birds are con-
stantly operating “ecological traps” which,
like “black holes”, suck in “free individuals.”
It is rather difficult to assess their negative
influence without specific studies. Exam-
ined power line on the ground 11 claimed
the lives of 10 Steppe Eagles and caused
the break-up of 2 pairs, trying to nest near
the poles dangerous to birds. Moreover, it
is obvious that next year the eagles will try
to occupy the same territories, which will
again cause the death of birds. If all the
eagles that died on power lines were lo-
cal birds, and as a result of their death, at
least 7 pairs were broken up (2 known pairs
with nests and 5 expected), the damage
to the group was 7.37%. The zone of influ-
ence of power lines in the breeding period
does not exceed 2 km (1 km in both direc-
tions), since the breeding territories of ea-
gles, remote from power lines for more than
1 km, were habitable and with both alive
partners. However after the leave of nest-
lings, the zone of influence of power lines
can increase many times, especially during
migration, and then the negative influence
of power lines on the grouping of Steppe
Eagles can be about to that of fires. But if
fires in most cases only lead to the cessa-
tion of eagles breeding (after all, the total
destruction of nests with broods is rare, and
the probability of death of adult birds in the
grassfires is minimal), then power lines Kkill
eagles, withdrawing them from the popula-

Ta6A. 4. Pe3yAsTaThl MOHUTOPMHIA THE3A0BBIX Y4aCTKOB OPAOB Ha raowaakax 9 u 10, ob6caeaoBarHbix B 2017-2018 rr.

Table 4. Monitoring results of the Steppe Eagle’s breeding territories on the plots 9 and 10, that have been surveyed in 2017-2018.
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HasBaHMe NAOWAAKM g § o= E ® o8 E o) Active Successful
N2 Name of plot E< n D n D n D n D OUR23F Ond nests nests
9  lllamkakoAbckasi crernb (cren, 519.3 67 129 59 11.36 25 481 9 1.73 15 3 -11.9 -64.0
MeXay céramm AHabyAak u
AMaHTay)
Shashkakolskaya steppe
10 TomblpkoAbckas crenb (AeBo-  251.1 20 796 12 4.78 11 438 4 1.59 2 1 -40.0 -63.6
6epexbe p. KyaaHotrec)
Topyrkolskaya steppe
BCEIO / TOTAL 7704 87 11.29 71 9.22 36 4.67 13 1.69 17 4 -18.39 -63.90
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Kax (20,8%) crenHbix OpAOB U3 96, BLISIBAEH-
HbiX B 2017 r. M3 Hux 15 rHésa okasaamch
MOKMHYTLIMM MTULIAMM, 3 CTOPEBLINX FHe3Aa
BOCCTAaHOBAEHbI OPAAMM, HO YCMEIHOTO Pas-
MHO>KEHMSI B HUX He ObIAO, M Ha 10 ydacr-
Kax MTULILI AUGO AEPIKAAMCL OAM3 CropeBIIMX
rHE3A, HE BOCCTAHABAMBASI UX, AMOO YIIAM HA
cTapble COXpaHMBILMECs THE3AA. YcneuwHoe
[Pa3MHOXKEHME 3aPErucTpUpPOBAHO TOALKO Ha
2-x yyacTtkax u3 20, NpONA€HHbIX Maramu.
Ha naowaake 11 6biaa ocMoTpeHa nTuue-
onacHasi A9l ot c. CoHaabl. OAMH yyacTok
stoin A3l, B Apyryio ctopoHy ot c. CoHa-
Abl, 6bIA ocHawéH T3Y B pamkax npoekra
«AEMOHCTpaLMsi MEP MO CHWKEHMIO TMOeAm
PEAKMX BUAOB XMIUHLIX MTUL Ha ASIT nocpea-
CTBOM CO3AAHMSI MOAEALHOTO y4yacTka AUHWMA
SAEKTPOrNepeAayy, OCHAWEHHOTO MTMLe3a-
WUMTHLIMM YCTPOMCTBAMM, & TaKKE YCUAEHME
MoTeHUMara FOCYAQPCTBEHHLIX OPraHOB AASI
MPUHSITUSI MEP MO MPEACTBPALLEHMIO rMbeAn
nmmu Ha A9l », peaanzoBaHHoro Ha 6ase Ka-
|ParaHAMHCKOrO 3KOAOTMYECKOro My3esl Mpu
chmHaHcoBoOM noaaep ke [Mporpammbl MaabiX
rpaHToB FAOBAALHOTO SKOAOTMHECKOrO (POHAA
(BopoHoBa u Ap., 2012; BopoHoBa, [yAnKoBa,
2013). OaHako, ewé oavH yyactok A3l npo-
AOAXKAET YOMBATL XMIHBIX MTHL, B TOM YMCAE
n opaoB. bbino ocmotpeHo 7,5 km (Touka
Hayara ocmotpa: N 50,00508° E 70,15537°
KoHeL ocmotpa: N 49,95632° E 70,22558°),
Ha KOTOPLIX OBHapy)KeHO 23 Tpyrna nuu, B
TOM 4ncae 10 normbwmx crenHbiX opAoB (5
YTUAU3UPOBAHHLIX OCTAHKOB U 5 OTHOCU-
TEALHO CBEXXMX TPYIMOB HA PA3HLIX CTAAMSIX
ytMAmsaumm) (Taba. 5). OAHO rHE3A0 MycCTO-
BaAO B pe3yAbTare MMOEAM B3POCADLIX MTULL

TabA. 5. PesyAbtarsl y4éta MOrMbwmx Mo NpUYMHE MOPAKEHNS SAEKTPOTOKOM MTHLL
Ha nuueonacHoi Al 6am3 c. CoHaabl (naowaaka 11, MPOTSHKEHHOCTb OCMOTPEH-

Horo y4actka 7,5 km).

Table 5. The results of records of birds died from electrocution on power line (PL)
dangerous to birds near the village of Sonaly (plot 11, the length of the examined

part of PL 7.5 km).

Yucao norn6-

mux ntmu  MhoTHOCTL

Number of ocC./KM

electrocuted Density

Bua / Species birds ind./km
KopuyH 4épHubit Milvus migrans 1 0.13
KypranHuk Buteo rufinus 1 0.13
3meesia Circaetus gallicus 1 0.13
CrenHoi opéa Aquila nipalensis 10 1.33
IMycreavra o6bikHOBeHHas1 Falco tinnunculus 4 0.53
I'pau Corvus frugilegus 4 0.53
Taanka Corvus monedula 2 0.27
Bcero xnmubie ntmubi / All birds of prey 17 2.27
BCEIO / TOTAL 23 3.07

IreHeu ctenHoro opAa B rHe3ae. ®oto Y. KapskuHa.

Nestling of the Steppe Eagle in the nest.
Photo by I. Karyakin.

tion forever, and kill breeding birds, that is
much more severe than the death of young
inexperienced non-breeding birds. Thus,
these two factors as fires and death on pow-
er lines can lead to a lack of breeding in at
least one third of pairs in a grouping annu-
ally, which is already critical value.

Against the background of two basic neg-
ative factors mentioned above, there are
also other less significant factors, in particu-
lar the destruction of nests by power engi-
neers. Away from fires, eagles begin to use
high-voltage power lines for nesting, and if
it were not for power engineers that throw
off their nests, this could be a significant
contribution to increase in the Steppe Eagle
breeding success. However, the mainte-
nance of power lines and their cleaning from
nests leads to the fact that this stereotype
cannot be reinforced in the grouping and go
beyond the limits of the dismantled line.

Summing up of all negative factors in the
species breeding area suggests that they
make an important contribution to the re-
duction in the Steppe Eagle population, and
if we do not want to lose this species in Ka-
zakhstan, we need focused efforts to offset
and neutralize these factors.

Conclusion

1. The population level of the Steppe
Eagle in the Karaganda region continues
to decrease and as of 2018 at least 222
breeding pairs were lost, which is about
4.6% of the species population in the Kara-
ganda region and 18.4% of the species
population in the territory under study.
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CamKa CTernHoro opAa, nornéuwas Ha A3l B pe3yAbTate MOPasKeH!sl SAEKTPOTOKOM, PSIAOM C THE3AOM C JKMBLIMM MTEHLIAMM (BBEPXY) M OCTAHKU
CTENHOro opAa, nornéuero Ha 31o xe AS[1 BECHOM, BO BPeMsI CTPOMUTEALCTBA THE3AA (BHU3Y). doto M. KapsikuHa.

The Steppe Eagle female died from electrocution on power line near the nest with live nestlings (above) and the remains of the Steppe Eagle,
died on the same power line in spring during the construction of the nest (below). Photos by I. Karyakin.
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Ha PAHHMX CTAAMUSIX PA3MHOYKEHUSI, B ADYTOM
camKa rnormbaa, Koraa nreHubl 6bIAM cTapue
45 AHell M OAMH camel BbIKAPMAMBAA 3-X
MTEHLOB B TEYEHME HECKOALKMX AHEH, C MO-
MeHTa r’MBeAn CamMKyM A0 MOMEHTA 0BCAEAO-
BaHMs1 HAMM 3TOro rHesaa. Becbma BeposiTHO,
YTO M 3TO FHE3A0 MepecTaHeT CyLeCcTBOBATh B
CAEAYIOILEM TOAY.

DoAbliasi 4yacTb rHE3A CTEMHOro OpAa Ha
paccmarpuBaemMoil TEPPUTOPUM, MO AdH-
HbIM uccaeroBaHuit 2017 r. (n=443) pac-
MoAaraAach Ha CKaALHBIX BbIXoAaX — 75,62%
MAM pasBarax kamHein — 10,84%, npeumy-
LECTBEHHO HA COMKax AMOO AHAAOTMYHOM
cybcTpare B pOBHOM cTenu B HoAee HUM3KOM
AMarnasoHe BbLICOT U TOAbKO 2,93% nap wc-
MOAL30OBAAM AAsl YCTPOWMCTBA THE3A Kypra-
Hbl, 2,48% rHé3A pacrnoAararoch Ha Kycrax,
0,9% — Ha aepeBbsx n 0,2% — Ha onopax
ADIT (KapsikvH u Ap., 2017). B 2018 r. B A0-
MOAHEHMeE K rHé3AaM, BbisIBAEHHLIM B 2017 1.,
ocmoTpeHo 43 rHesaa. PasHoobpasue mect
YCTPOMCTBA MHE3A CTEMHLIM OPAOM Ha MAO-
waake 11 M B €€ OKPEeCTHOCTsX (BOKPYr C.
CoHaabl) OKa3aAoCh BOAEE BLICOKMM, HEKEe-
A Ha naowaakax 1-10. 3aech rHé3AQ OKasa-
AVCh MPAaKTUYECKM PABHOMEPHO pacrpeAe-
A€HHbIMU MO BepwuHam (39,5%) u ckroHam
(27,9%) comnok u B poBHoi crenu (30,2%),
Ha pa3Barax KaMHel M MPOCTO Ha 3eMAe (o
27,9%), a Taioke Ha ornopax A3l n kycrax
(mo 16,3%) (taba. 6). llecTb rHE3A 13 cemu,
YCTpoeHHbIX Ha A3l1, pacrnoaaraanch Ha
TpaBepcax GETOHHLIX OMOP AEMOHTUPOBAH-
Hoti AavHuM 110 kB. Ha aeiictByioweit AvMHUM
110 kB, npoTtsiHyBIeNcs BAOAL Tpacchl Kop-
ravKbiH — bapiMHO, OPAbI THE3AMAMCHL pPa-
Hee, HO BCE MX FHE3AOBLIE MOCTPOMKM BbIAM
CcOpoWeHbl SHEPreTMKamm, NMO3TOMyY Ha rHes-
AOBbIX YYaCTKaX A€PYKAAUCH AULIbL NAPbLI MTULL
MAM OAMHOYKM 6€3 rHE3AOBLIX MOCTPOEK.

2. The assumption expressed in 2017
about the population restoration, which is
assured by immatures that start occupy-
ing the territories left by the Steppe Eagles
(see Karyakin et al., 2017), was not con-
firmed. Apparently due to the high level
of deaths of eagles, they still do not have
time to make pairs, therefore on the ter-
ritories there is a constant replacement of
one immatures by the others; that is why
the territories do not recover. This is also
affected through the regular destruction
of old nests in fires, as a result of which
the territories lose their attractiveness for
young eagles.

3. The productivity of broods increased
by 15.38% in 2018 compared to 2017, but
since this happened against the background
of a decrease in the number of successful
nests by 64%, this is unlikely to have a seri-
ous impact on the increase in the number of
controlled local groups.

4. An important contribution to the re-
duction in the number of the Steppe Eagle
is made by grassfires and bird-dangerous
power lines. The focused efforts are re-
quired to neutralize both of these factors.

The Steppe Eagle in the territory under
study shows the use of high-voltage power
lines for nesting, but this adaptation cannot
spread beyond the local sections of disman-
tled lines due to the regular destruction of
nests on poles by power engineers. We
should pay attention to the solution to this
problem, since a wider dispersion of eagles
along high-voltage power lines will allow
them to avoid the destruction of nests in
grassfires, which will lead to an increase in
breeding success that the population needs
so much to balance the leave and increase
of the latter.

Taba. 6. Mecra ycTpoiicTBa rHE3A CTEMHOrO OpAa Ha naowaake 11 1 B €€ OKpecTHOCTSIX.

Table 6. Location places of the Steppe Eagle nests at surveyed plot 11 and in its vicinity.

CKaALHBIA PasBan Ha Onopa
BLIXOA KamMHeNn 3eMae Masap TpuromyHkT AN
Rock out- Kypran Heap of Onthe Kycr Kazakh Geodetic Power Bcero Aoasa, %
crop Mound stones ground Bush cemetery triangle pole Total Share, %
BepuwmHa conkm 10 6 1 17 39.53
Top of the hill
CKAOH COMKu 2 1 4 5 12 27.91
Slope of the hill
[NoaHOXMeE comnku 1 1 2.33
Foot of the hill
B poBHoI1 crenu 1 1 1 2 1 7 13 30.23
In the flat steppe
Bcero / Total 2 1 12 12 7 1 1 7 43 100
Aoas, % / Share, % 4.65 2.33 2791 27.91 16.28 2.33 2.33 16.28 100
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BapuaHTbl PACMIOAOXKEHMSI THE3A CTEMTHOTO OPAA HA O6CAEAOBAHHOI Tepputopmm. Poto M. Kapsikuna v A. 3uHeBuH.

Variants of the location of the Steppe Eagle nests in the surveyed area. Photos by I. Karyakin and L. Zinevich.

O6cyxaenne

Pe3syAbTaTbl MOHMTOPMHrA, MNPOBEAEHHO-
ro B 2018 r., KpaiHe HeyTelMUTEALHDI: MOA-
TBEP)KAEHO CTPEMUTEALHOE COKpalleHue
YMCAEHHOCTU CTENMHOrO OpPAA B MeCcTax Hau-
6oAee BLICOKOM MAOTHOCTM HA FHE3AOBAHMU
storo Buaa B LleHTpaabHom KasaxcraHe u
notepst ot 222 Ao 548 ocobeit OPAOB TOAL-
KO 3a OAVH TOA.

O6cAaeA0BaHME HOBOM TEPPUTOPUM MO3BO-
AVMAO OBO3HAYMTL CEBEPHYIO TPAHULY LIEH-
TPAALHOKA3aXCTAHCKOW  MOMYASILMM ~ CTEM-
HOTO OpAAd, KOTOPAasi MPOXOAUT Mpeumyile-
CTBEHHO MO AOAMHE p. KyAaHoTnec.

HabAlopaeTcsi pacnaa monyAsimM Ha of-
A€ALHbIE TPYIMMMPOBKU, MEXKAY KOTOPLIMMU
B THE3AOTMPUrOAHBIX MECTOOOMTAHMSIX BMAA
dhopmupyIoTcst BydrepHbIE 30HDI, AMIIEHHDIE
rHE3AOBLIX YYACTKOB OPAOB.

B npeaerax rHe3A0BOro apeasa LIEHTPaAL-
HOKA3axXCTAHCKOW TMOMYASILMM  3HAYMMbBIMU
AMMUTUPYIOWIMMM haKTOPaMM SIBASIOTCSI MO-
>Kkapol U rimbeAb Ha ASIM 6-10 kB, 4yto AMuI-
HUI pa3 MOATBEPAUAU UCCAeAoBaHus1 2018 r.
Kak rnokasaa MOHUTOPWMHT, MoOXapbl SIBASIIOT-
Csl MPUYMHONM MPEKPaLeHUs] Pa3sMHOXKEHMsT
A0 20% nap opAoB. [1py 3TOM, OHM Ha He-
CKOABLKO A€T CHWKAIOT MPUBAEKATEALHOCTDL
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TEPPUTOPUM AASI THE3AOBAHUSI OPAOB M3-3a
YHUYTOXKEHUST YKPLITUA AASI THE3A U CTPOU-
TEALHOTO MaTepuaia, a Takke Mo MpuynHe
MOAPLIBA KOPMOBOM 6asbl — Kak MUHUMYM
nuwyx (Ochotona sp.), KoTopble Ha oBwKp-
HbIX MOKApULIax, AMLEHHDLIX KYCTOB HE pe-
TUCTPUPYIOTCSI B T€YEHME HECKOALKMX AeT.
[MTmueonacHbie A3[ sSBASIIOTCS NMOCTOSIHHO
AEVCTBYIOWIMMMU «AOBYLIKAMW», KOTOPLIE, KaK
«4épHbIE ALIPbI», BCACLIBAIOT B cebsi «CBO-
60AHbIX OCOBEN» U OLIEHUTL UX HETATUBHOE
BAUSIHUE AOCTATOYHO CAOXKHO 6€3 LIeAEBbiX
nccaeroBaHuin. OCMOTPEHHAasT Ha MAOLIAAKE
11 A3l yHecAa >ku3HM 10 CTenHLIX OPAOB
M CTara MPUYMHON pachopmMmUpoBaHust 2-x
rnap, MNbITABIIMXCSl THE3AUTLCS PSIAOM C MTU-
ueoracHbiMm oropamu. [Npuyém, oyeBnaHo,
YTO B CAEAYIOWEM FOAY OPAbI TaKXKe GyAyT
MbITATbCSl 3aHUMMAThb 3TU K€ Y4YacTKW, YTO
CTaHEeT CHOBa MpuYMHON Mbeam ntuu. Ecan
cumtartb, 4to BCe normbume Ha A1 opAbl
6LIAM MECTHLIMM MTULIAMM, & B PE3YALTATE MX
mbeAmn 6biAM PacPOPMUPOBAHDI, KAK MUHU-
myM, 7 nap (2 “3BeCTHLIX Mapbl, Y KOTOPLIX
HavaeHbl THé3Aa U 5 npeanoaaraembix), TO
yuep6 rpynnupoBke coctaBua 7,37%. 3oHa
BAMsIHUSI ASI B rHE3A0BOW MEpPUOoA He npe-
Bbiwaer 2-x KM (1 km B 06e CTOpOHDLI), TaK
KaK FHE3AOBbIE YYacTKM OPAOB, YAAAEHHbIE
oT Al 60Aee yem Ha 1 KM, OLIAU SKMABLIMM U
c o6oumm >kuBLIMM MapTHépamu. Ho nocae
BbIA€TA MTEHLOB 30Ha BAMsIHUA ASI1 moxket
YBEAMUYMBATLCSI MHOTOKPATHO, OCOBEHHO B
MEPVIOA MUTPALIMM, U TOTAA HETATUBHOE BAU-
siHne A3l Ha rpynmnuMpoBKY CTEMHLIX OPAOB
MOXKET MPUOAMXKATLCSI MO CUAE BAMSIHUSI K
noskapam. Ho ecan noskapbl B 6OALIWIMHCTBE
CAyYaeB AMUL MPUBOAST K MPEKpaleHuo
[Pa3MHOXKEHMSI OPAOB (BCE-TaKM, MOAHAsSI TU-
6€eAb rHE3A C BLIBOAKAMU MPOUCXOAUT PEAKO,
a rmbeAb B3POCALIX MTULL KPailHE MAaAOBe-
posiTHa), To Al ybuBalOT OPAOB, HABCETAA
M3bIMast UX U3 MOMYAILMM, MPUYEM yOMBaIOT
[PA3MHO>KAIOIMXCST MTULL, YTO UMEET ropPasA0

GOALIIMI HETATUBHDLIN SPPEKT, YEM YHUY-
TOXXE€HME MOAOABIX HEOMbBITHLIX MTUL, eweé
HU pasy He pPasMHOXaBWMXCs. Takum obpa-
30M, ABA 3TMX (haKkTOpa — MOXKApPbl U rMOEeAb
Ha A3I1 — MOryT NpuBOAUTL K OTCYTCTBUIO
Pa3MHOXXEHUsl Y, MUHUMYM, TpPeTM nap B
TPYMNMMPOBKE €XKETOAHO, YTO, 6E3yCAOBHO,
SIBASIETCSI KPUTUHYECKMM AASI BLDKMBAHMSI TO-
MyASILINA.

Ha d¢poHe AByX Bblli€Ha3BaHHLIX HA30BbLIX
HEraTtMBHbLIX (PAKTOPOB AENCTBYIOT €lé u
ApPYIM€, He€ CTOAb 3HauMMmble, B YaCTHOCTU
YHUUTO)KEHME THE3A 3SHEpPreTukamm. YXOAsl
OT MO’KaPOB, OPAbl HAYMHAIOT OCBaUBATDL AASI
THE3A0BAHMSI OMOPbl BLICOKOBOALTHLIX AJIT,
M, €cAM Obl HE SHEPreTMKM, CKMUAbIBAIOWME
rHésaa, 310 mMorao 6ul noaaepykar, Goaee
BLICOKMI YCMeX pPa3MHOXKEHUsI CTENHOro
opAa. OaHako obcayskuearme AN 1 uncTka
MX OT THE3A MPUMBOAST K TOMY, YTO AAHHDLIN
CTE€PEOTMIT THE3AOBAHMSI HMKAK HE MOXKET
3aKPEenUTLCS B TPYMNMYMPOBKE — pacnpocTpa-
HUTLCS 3 MPEAEALI AOKAALHBIX YYACTKOB A€-
MOHTMPOBAHHDLIX (OTKAIOYEHHBIX OT SAEKTPU-
YyecTBa) AMHUMNA.

TakMm 06pasom, Cymma BCEX HEraTUBHLIX
(hakTOpOB B rHE3AOBOM apease AQ€T cylue-
CTBEHHDIV BKAQA B COKPAILEHNE YUCAEHHOCTMU
CTEMHOTO OPAQ, U, €CAU Mbl HE XOTMM MOTe-
psATb 3TOT BMA B KasaxcraHe, HEOGXOAMMbI
LieA€HANPABAEHHDIE PABGOTDLI MO CMSITYEHUIO
1 HeMTpaamsaumm 3mmx pakTopos.

BbIBOABI

1. YncaeHHOCTL cTenHOro opAa B KaparaH-
AVIHCKOW OBAACTM MPOAOAKAET CHMIKATLCS;
no coctosiHmio Ha 2018 r. oHa yMeHbIUMAACD
Ha 222 rHe3asiumecs napbl, YTO COCTABASIET
OKOAO 4,6% OT 4YnmcaeHHocT Buaa B Kapa-
raHAMHCKOM obaactv u 18,4% OT YMCAEHHO-
CTU BMAA HA OBCAEAOBAHHOM TEPPUTOPUMN.

2. lpeanoAo>keHne O BOCCTAHOBAEHUMU
YUCAEHHOCTM, KOTOpOe OBEeCrneynBaloT Mo-
AOAbIE TMTULLI, ABOHMPYIOWME MOKMHYTbIE
CTENHLIMU OPAaMM YYacTKM, BbICKa3aHHOE B
2017 r. (cm. Kapsikv u Ap., 2017), He noa-
TBEPAMAOCL. BMAMMO M3-3a BLICOKOTO YpOB-
Hs1 TMOEAU OPAOB, OHM TaK M HE YCMEBalOT
cchopmupoBath napbl, MO3TOMY Ha y4acTKax
MPOVICXOAUT MOCTOSIHHOE 3aMellleHUe OAHUX
MOAOALIX MTULL HA APYTUX U Y4aCTKM He BOC-
CTAHABAMBAIOTCSl. DTOMY JKE€ CrnocoOCTByeT

[reHubl cTenHoro opAa B rHe3ae. ®orto Y. KapskuHa.

Nestlings of the Steppe Eagle in the nests.
Photo by I. Karyakin.
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PEryAsipHOe YHUUYTOXKEHME CTapbliX FHE3A B
rnaAax, B pe3yAbTare Yero y4dactkym TepsioT
MPVIBAEKATEALHOCTL AASI MOAOALIX OPAOB.

3. INpoAyKTMBHOCTL BLIBOAKOB B 2018 1. BbI-
pocaa, no cpasHeHuto ¢ 2017 r., Ha 15,38%,
HO TaK KaK 3TO MPOM3O0WAO Ha (poHe coKkpa-
IWeHMs YMCAQ YCMeWHbIX THE3A Ha 64%, To
BPSIA AU 3TO CEPLE3SHO CKAKETCSl HA yBeAuye-
HUM YNCAEHHOCTU ADKE AOKAALHLIX TPYMMu-
POBOK, HAXOASILUIMXCSI MOA KOHTPOAEM.

4. BasKHDLI BKAQA B COKPALLEHMNE YMCAEHHO-
CTU CTENMHOro OpPAA BHOCSIT TPaBsIHbLIE MAAbLI U
nTMueornacHole Al 1 HeoGXOAMMA LIeAeBast
paborta rno HeMTpaAn3saLmMm 3Tmx PaKTOPOB.

5. CrenHol OpéA Ha UCCAeAyeMOl Teppu-
TOPUWN OCBAMBAET AASI THE3AOBAHMSI BbLICOKO-
BOAbTHble AJI, oAHako 3Ta aaanTaumsi He
MOXKET PaCMpPOCTPAHUTLCS 3a MPEAEALI AO-
KaABLHBIX Y4aCTKOB AEMOHTUMPOBAHHLIX AMHUI
MO TMPUYNHE PETYASIPHOTO YHUUTOXKEHMSI
rHE3A Ha oropax 3HepreTMkamu. PelweHuio
3TOW MPOOAEMbI HEOOXOAMMO YAEAUTDL BHU-
MaHue, TaK Kak BoAee LIMPOKOE pacceAeHme
OPAOB MO BbLICOKOBOALTHLIM Al MCKAIOUUT
rmbeAb rHE3A B rMaAax TPAaBbl, U B PE3yAbTaTe
MPVBEAET K YBEAUYEHMIO yCrexa pasMHoXKe-
HUS1, YTO MOJKET 3aMEAAUTDL MAAEHNE YMCAEH-
HOCTM MOMYASILIUM.
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1 KopanaHa baprowyka (Kordian Bartoszuk)
3a MOMOLLL B MOAEBLIX MccaeaoBaHmsx, ACBK
1 an4Ho Bepy Boponosy n Ceprest CrasipeH-
KO 3a (OMHAHCOBYIO V1 OPraHM3aLMOHHYIO MO-
moun B paborte rpynnul, THK «Kasxpom» 3a
huHaHCcMpoBaHme skcneanumnm.

Anreparypa

BopoHosa B.B., INMyankosa .M. Ha nytv k 6e3-
OrMacHOCTM MTULL Ha AVHUSIX SAEKTpOorepeAaun
B LleHTpaanbHom KaszaxcraHe. — lNepHarbie xuiu-
HUKM U ux oxpaHa. 2013. N¢ 27. C. 245-247.
[Voronova V.V., Pulicova G.I. On the Way to Bird

CrernHoit opéa Ha BbICOKOBOALTHOM AN,
doro M. KapsikmHa.

Steppe Eagle on the power pole. Photo by I. Karyakin.

Safety on Power Lines in Kazakhstan. — Raptors
Conservation. 2013. 27: 245-247.]1 URL: http://
rrren.ru/ru/archives/21234  Aata  obpaiueHusi
01.04.2018.

BopoHosa B.B., Ilyankosa I'N., Kum K.K., An-
Apeesa E.B., bekkep B.P., Ait6aes T. BavsiHue
Pa3AMYHBLIX TUMOB AMHUI SAEKTPOrNEepPeAayn Ha
mbeas nuu B LieHTpaasHom Kasaxcrane. — [ep-
HaTble XMIIHMKM U X oxpaHa. 2012. N° 24. C.
52-60. [Voronova 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
Aata obpawenus 01.04.2018.

Kapskna U.B. Metoanyeckue pekomeHAaumm
MO OpraHU3aUMy MOHUTOPVHIA MOMYASILMIA CTern-
Horo opaa B Poccum n Kazaxcrane. HoBocubupck,
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/
archives/12822 Aara obpawenus 01.04.2019.

Kapsakun U.B., AanumH P.A., lllecrakosa A.A.
ArcView GIS aaa axkoaoros.  MHCTPYKTUBHO-
meToanyeckoe nocobue. H. Hosropoa. 2009.
543 c. [Karyakin L.V., Lapshin R.D., Shestakova
A.A. ArcView GIS for ecologists. Instructional
handbook. N. Novgorod, 2009: 1-543. (in
Russian).] URL: http://rrren.ru/ru/arcview-gis-
dlya-ekologov Aara obpawehust 01.04.2019.

Kapsikun U.B., Hukoaenko 3.I., 3unesny A.C.,
IMyamkoea I''M. CrenHoit opé&a B KaparaHamn-
cKoit obaactm. — lNepHartble XMWHUKM U UX OX-
paHa. 2017. N° 35. C. 219-251. [Karyakin L.V.,
Nikolenko E.G., Zinevich L.S., Pulikova G.I. Steppe
Eagle in the Karaganda Region, Kazakhstan. —
Raptors Conservation. 2017. 35: 219-251.] DOI:
10.19074/1814-8654-2017-35-219-251  URL:
http://rrren.ru/ru/archives/30112 Aara obpaue-
Hus1 01.04.2019.

KapsxuH U.B., Hukoaenko 3.I., LliHaviaep E.IT.,
babymwkuH M.B., bekmarcypos P.X., Kuteab A.A.,
INumeHos B.H., MueanHues B.I., Xronorosa A.B.,
LlepuwHes M.IO. Pesyabtathl pabotbl  LleHTpa
KOAbLIEBAHMST XMIWHBLIX NTUL Poccuiickon cetn us-
YYEHUs] U OXpaHbl MepHaTbIX XUIHMKOB B 2017
roay. — llepHarble XMIIHMKM 1M ux oxpaHa. 2018.
N¢ 37. C. 15-48. [Karyakin IV., Nikolenko E.G.,
Shnayder E.P., Babushkin M.V., Bekmansurov RH.,
Kitel D.A., Pimenov V.N., Pchelintsev V.G.,
Khlopotova A.V., Shershnev M.Yu. Results of
Work of the Raptor Ringing Center of the Russian
Raptor Research and Conservation Network in
2017. — Raptors Conservation. 2018. 37: 15—
48.1 DOI: 10.19074/1814-8654-2018-37-15-48
URL: http://rrren.ru/ru/archives/31198 Aara 06-
paweHus 01.04.2019.



