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Pesiome

B cratbe MpuUBEAEHDLI PE3YALTATbl MOHUTOPUMHIA MMOEAM MTULL HA AMHUSIX dAeKTporepeaaun (A1) B 2009-2012 rr.
B AATAlICKOM Kpae u pecrybamke AATai, a TakKe Pe3yALTaThl MTULIEOXPAHHDLIX MEPOMPUSITUMA, MPOBEAEHHDLIX HA
Hamboaee onacHbix Al B permoHe. Yuutbisas o6yt npotsbkéHHocTbL [1O ASI B AAtalickom kpae u Pecrybanke
Antait, 3akpbiteix [13Y k koHuy 2012 r. OAO «MPCK Cubupu» u OAO «MTC» (310 okoao 435,5 KM), MOXKHO roBO-
PUTb O COKPALLEHMM MPEANIOAAraeMOii rMbeAn MU B pervoHe Ha 15%, ncxoas u3 obuweit npotskéHHoctn MO ASI
B 2880 kM. OAHAKO, KOHKPETHDLIV BKAAA MTULIEOXPAHHLIX MEPOMPUSITUI B OXPAHY PA3HLIX BMAOB HAAO PACCUMTLIBATL
OTAEALHO, YTO SIBASIETCS] AOBOALHO TPYAOEMKOW 3asayeit. [Ipyu pasHbIX CLeHapusiX OUEHKM YMCAEHHOCTM U YPOBHsI
rmbean crenHoro opaa (Aquila nipalensis) Ha A3l B AATae NTULEOXPAHHLIE MEPOMPUSITUSI, MPOBeAEHHbIE Ha AT B
PEervoHe, COKpPaTsIT CMEPTHOCTL CTEMHLIX OPAOB AATACKUX Monyasiumii Ha 15,1-69,5%.

KatoueBLIe cA0OBa: XVIUHbBIE MTULII, MEPHATbIE XMILHMKM, AT, MTHLe3aWmMTHLIE YCTPOCTBA, OLIEHKA yiiep6a, AATail.
Moctrynnaa B peaakumio: 20.02.2013 r. punata k mybankaumn: 20.03.2013 1.

Abstract

There are results of monitoring of bird deaths caused by electrocution on power lines (PLs) in the Altai Kray and the
Republic of Altai in 2009-2012, as well as the result of bird protection activities, performed at the most hazardous
PLs in the region. Taking the total length of PI transmission lines equipped with BPDs by IDGC of Siberia’s and MTS
by the end of 2012 in the Altai Kray and in the Altai Republic (approximately 435.5 km) and the total length of all PI
lines (2880 km), it can be said that the projected bird mortality in the region fell by 15%. However the importance of
bird protection activities for conservation of raptors should be calculated separately for particular species that is a very
difficult task. Reductions in the projected Steppe Eagle (Aquila nipalensis) mortality in Altai thanks to bird protection
activities in various cases can be calculated at 15.1-69.5% depending on mortality assessment scenarios.
Keywords: Birds of Prey, Raptors, Power Lines, Electrocutions, Bird Protective Devices, Estimation of Damage,
Altai Mountains.
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Beeaenmne

Mpobrema mbean nmuu Ha ADIT B Aatain-
CKOM Kpae 1 Pecriybanke Aatai ObiAa MOAHSITA
B 2009 r. nocAe NMAOTHLIX CCA€AOBaHUI Cu-
63KoueHTpa (HoBOocMOMPCK) B pamkax rMpo-
exta [MPOOH/I2®d «CoxpaHeHme GropasHo-
obpasms Poceuiickon yactm Aatae-CasiHCKOro
JKopervoHar». Toraa B XOA€ ABYX SKCMEAVLINIA
6bINO OCMOTPEHO 136,46 KM AVIHWI SAEKTPO-

Introduction

The issue of bird deaths on power lines
in the Altai Kray and the Altai Republic was
first raised in 2009 following groundbreak-
ing research by the Siberian Environmental
Center (Novosibirsk). At that time, two ex-
peditions surveyed 136.46 km of 6-10 kV
power transmission lines strung on concrete
posts with pin-type insulators known to be
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nepeaaun 6-10 KB Ha GETOHHLIX Oropax co
WITBIPEBLIMM U3OASITOPaAMM, KOTOPLIE SIBASIIOT-
Cs1 onacHbiMM AAst Tyl (aanee 1O AJTT). B
XOA€ repBoi skcrneavumm, ¢ 15 mas no 27
mioast 2009 r., ocmotpeHo 18 yuactkos 10
AN obwel npoTsHKEHHOCTLIO 42,76 KM U B
xoae BTopoit, ¢ 19 no 20 ceHts6pst 2009 r. —
43 yuactka obuei npotsbkéHHocrbio 135,06
KM. B pesyastare nepeoro ocmorpa 1O A3
oBHapysKeHbl ocTaHkM 144 nmid, norubwmx
OT TMOPKEHUST SAEKTPOTOKOM, TMAOTHOCTb
pacrnpeAaeAeHmsi KOTOpLIX cocTaBuaa 33,68
octaHkoB/10 KM AuHMIA. BpaHoBble (n=144)
cpeay mormbumx nrMu coctasuan  70,83%,
nepHarble XMWHUKN — 29,17%. Cpean nep-
HaTLIX XUWHMKOB (N=42) npeobAararu Xuiil-
Hbl€ MTULLI CEM. SICTPEOMHLIX CPEAHETo pas-
mepHoro Kkaacca (66,67%): kopuyH (Milvus
migrans lineatus), kaHiok (Buteo buteo),
TeTepeBITHUK (Accipiter gentilis). VI3 nmuu,
3aHecéHHbiX B KpacHyio kHury Poccmm, Ha
OCMOTpPEeHHbLIX yyacTkax Al B rHe3aoBoOM ne-
puoa rornbamn 10 ocobeir nsit BUAOB (6,94%
ntvu): MOrMALHUK (Aquila heliaca), crenHom
opéa (Aquila nipalensis), kypraHHuk (Buteo
rufinus), cancaH (Falco peregrinus) u covAuH
(Bubo bubo). B pesyastate BTOpOro oceHHe-
ro ocmoTpa obHapysKeHbl octaHku 302 MTuL,
norvéwmMx OT TMOPAXKEHMSI SAEKTPOTOKOM,
MAOTHOCTb PACMPEACAEHUs] KOTOPLIX COCTa-
BUAA 32,68 ocraHkoB/10 KM AuHMIA. Buao-
BOM cocTaB normbumx Ha ADIT nmvu okasaa-
Cs1 GAM3KMM K TAaKOBOMY B THE3AOBOM MEPMOA
— MO TMNpPEeXHeMYy AOMWHMPOBaAM BpPAHOBbIE
(n=302) — 70,2% w1 nepHatble XUIHUKU —
27,81%. Cpean nepHatbiX XUILHUKOB (N=84)
NPeoBAAAAA XMLHBIE MTULLI ceM. SlcTpebu-
HBIX CPEAHero pasmepHoro kaacca (55,95%):
KOPUYH, KAHIOK, TETEPEBSITHMK, HO 3aMeT-
HO YBEAMYMACS YPOBEHb MOEAM MyCTEALIM
(Falco tinnunculus) — ¢ 9,52% (n=42) Aretom
A0 26,19% (n=84) B ceHtsibpe. U3 nmuu, 3a-
Hec€HHbIX B KpacHyto kHury Poccum, Ha oc-
MOTPEHHDIX ydacTkax Al B ceHTsIOpe 3ape-
TMCTPUpPOBaHa rmbeAb 13 ocobeii TPEX BUAOB
(4,3% nTUU): MOTMALHMK, CTEMHOW OPE&A U
GoAbLION MOAOPAUK (Aquila clanga). CaeraHo
MPEANOAOXKEHUNE, YTO B 30HE OTBETCTBEHHO-
cm cpmamaros OAO «MPCK Cubumpu» «AATaii-
3Hepro» u «fopHO-AATaliCKMeE SAeKTPUYeckue

CrenHoit opéa (Aquila nipalensis), morubuwmii Ha A3l
6Au3 c. Sl6oraH B okTsI6pe 2011 . A0 OCHalEeHWs!
AnHmm T13Y. doro WM. KapsikuHa.

Steppe Eagle (Aquila nipalensis), killed by
electrocution near the Yabogan settlement in October
2011 before the power line retrofitting.

Photo by I. Karyakin.

hazardous to birds (henceforth referred to
as PI lines). The corpses of 446 birds killed
by electrocution were found as a result of
surveying these Pl lines. Of these birds, a
high number were found to be raptors. It is
projected that given an average dead bird
density of 140.16 birds/10 km of PI lines for
the 4-month period (accounting for recovery
ratio), 40,400 birds of various species per-
ish on power lines each summer on 2,880
km of PI lines falling under the responsibility
of subsidiaries of Interregional Distribution
Grid Company of Siberia (IDGC of Siberia),
Altaienergo, and Gorno-Altaisk Electrical
Network. Approximately 11,400 of the birds
that are electrocuted on PI lines are raptors
(Karyakin et al., 2009). The reliability of data
on the influence of power lines on local nest-
ing eagle populations turned out to be low,
because neither the exact nesting population
nor the ratio of non-reproductive birds un-
connected to nesting areas are known. There
is precise focality of deaths, as well as a con-
nection to weather, food resources, etcetera
that cannot be linearly extrapolated. Never-
theless, during the research phase it became
obvious that raptor bird deaths, particularly
among eagles, are high on power lines and
that power lines are doing tremendous harm
to Altai populations.

In order to neutralize the factor of bird
deaths on Pl lines in Altai, Sibecocenter sent
written proposals to MRSK Siberia and cel-
lular providers using power lines to imme-
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cet» Ha 2880 km 1O A3I, npu cpeaHeit
MAOTHOCTM PAacrpeAeAeHusi Norvbwmx ML
Ha MOAeALHbIX Tepputopumsx 140,16 ntmu/10
kM 1O AN, 3a 4 mecsua (c y4étom Koadh-
huumeHTa yTmaM3aumm) B rHE3A0BOM MeEpU-
OA eXKeroaHo rmbHet 40,4 Toic. ocobeit NTuL
pasHoix BuAOB. Okoro 11,4 Tbic. M3 normba-
towmx Ha AS[ nTMU — nepHatbie XULWHUKKY, B
YaCTHOCTU, MOTUALHUK — B cpeaHem 452 oco-
61 (25% OT OLEHOYHOM YMCAEHHOCTU BMAA B
pervoHe), CrernHom opéa — B cpeaHem 997
ocobeit (45%), cancaH — B cpeaHeM 89 oco-
Geit (8,4%) (KapsiknH u Ap., 2009). Haaéx-
HOCTb AQHHBIX MO BAMsIHMIO ADIT Ha MecTHble
THE3AOBbLIE TMOMYASILIMM OPAOB, €CTECTBEHHO,
HM3KA, YTO AETAABHO OBCY)KAAAOCH B CriELM-
aAbHOM cratbe (cm. KapsikuH, 20126), Tak Kak
He M3BECTHA TOYHAsl YMCAEHHOCTh THE3AOBBIX
MOMYASILMIA M AOAsI B HUX HEPA3MHOXKAIOLLMX-
1 MTUL, HE CBS3aHHLIX C THE3AOBLIMU TEP-
PUTOPUSIMM, & TAIOKE MOTOMY, YTO MMEETCSI
YETKasl O4aroBOCTL r’MOEAU, B TOM YMCAE B 3a-
BMCMMOCTM OT MOTOAbI, KOPMOBbLIX PECYPCOB
M T.M., HE MOAAQIOWIASICSI AMHEMHOW 3KCTpario-
AsiLvn. Tem He MeHee, B XOA€ VMICCAEAOBAHUM
CTaAO OYEBMAHO, YTO M'MOEAb XMILHBIX MWL, B
0COBEHHOCTY OPAOB, Ha ASIT BLICOKA U HAHO-
CUT OFPOMHEVNLINIA YPOH MOMyASILIMSIM AATas!.
C ueAbio HeTpaamsaumy Ha AATae Takoro
dpaktopa, kak rmbéeas nmu Ha IO A3I1, OAO
«MPCK Cubupu», a Takoke COTOBbIM KOMIa-
HUsM, akcnayatvpytowmm NI, CubakoueH-
TPOM ObIAM  HArpaBAE€HbI TPEAAOXKEHUST O
HEMEAAEHHOM OCHAIIEHUM TMPUHAAAEKALIMX
3™MM KomnaHmsim O ASM nTyuesawmTHLIMU
ycrponcteamm (M3Y) AMbO MX PEKOHCTPYK-
UMM M AEMOHTaXKE, [eBAEPOBCKMM SKOAOTU-
Yyeckum obuwecrBom (bapHayA) M DKOLEHTPOM
«ApoHT» (Hy>kHMin HoBropoa) caeaatsl obpa-
lWeHUs1 B MPOKypaTypy Mo cpakram Hapylie-
HUsI 3aKOHOAATEALCTBA B XOAE SKCMAyataLmm
AT, B pesyasrate «MPCK Cubupm» 1 OAO
«MobuabHbie TereCucrembl» (MTC), chuam-
an «Makpo-pervoH «CMbupb», OTKAUKHYAUCDH
Ha npearokeHne CUO3KOLEHTPA M Havaam

A3I1 B Ycrb-KaHcKkov KoTAoBuHe PecrtyGAnku AATai,
ocHawérHas M3Y B 2011 r. doto M. KapsikmHa.

Power line equipped with BPDs in the Usk-Kan
depression of the Republic of Altai in 2011.
Photo by I. Karyakin.

diately equip the PI lines that they own with
bird protective devices (BPDs). The Gebler
Ecological Society (Barnaul) and the Dront
Ecocenter (Nizhny Novgorod) appealed to
public prosecutors regarding legal viola-
tions of transmission line operations. As a
result, IDGC of Siberia and the Mobilnye
TeleSistemy (MTS), and a subsidiary of Mac-
ro-Region Siberia responded to Sibecocent-
er’s proposal and began implementing bird
protection activities. In 2009-2012 in high-
density nesting areas for rare raptor species,
IDGC of Siberia equipped with bird protec-
tion devices or rebuilt 430 km of lines, and
MTS’s subsidiary Macro-Region Siberia did
the same on 5.5 km of lines in 2012.
Power line operator bird protection ac-
tivities have become an important aspect of
rare raptor species conservation in the re-
gion. In 2012 with support from the Altai
Project, Sibecocenter’s field team inspected
a number of Pl lines, the majority of which
were equipped with BPDs, in order to eval-
uate the results of bird protection activities
and to evaluate their contribution to pro-
tecting Russia’s most threatened eagle spe-
cies — the Steppe Eagle (Aquila nipalensis).

Methods

In order to assess the influence of bird pro-
tection activities on reduced electrocution
bird deaths, areas located in the mountain
zone of northwestern Altai were selected
within the administrative boundaries of the
Altai Kray and the Altai Republic (fig. 1). This
same area was initially chosen to study the
impacts of PI lines on eagles, which have
dense nesting populations in Altai Repub-
lic’s steppe depressions. Unlike southeast-
ern Altai or the open plains of the Altai Kray,
here there high density nesting populations
of 3 eagle species — Golden Eagle (Aquila
chrysaetos), Eastern Imperial Eagle (Aquila
heliacal), and Steppe Eagle, so it is possible
to predict the impacts of power lines on sev-
eral species at once. The peripheral moun-
tain zone of northwestern Altai near the Altai
Kray is practically uninhabited by eagles, and
they die there in small numbers, but despite
this, the area is optimal for monitoring pur-
poses because there are deaths from a large
number of different bird species.
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PEeaAM30BbLIBaTL MTULIEOXPAHHbIE MEPONpPU-
simvst. B mecrax BLICOKOVM MAOTHOCTM THE3A0-
BaHMs1 PEAKMX BMAOB XMILUHLIX NMTUL Pranana-
mu «MPCK Cubupu» B 2009-2012 rr. 6bIAO
OCHAILEHO NTULIe3AMTHLIMU YCTPONCTBAMU U
peKkoHcTpymposaHo 430 km, comaarom MTC
«Makpo-pernoH «Cubupb» B 2012 1. — 5,5 km.
Peaanzaumsi NTMLEOXPAHHBLIX MEPOMNpPusI-
i «MPCK Cubupu» n MTC crara BaskHOA
COCTaBAsSIIOIIE/i B OXpPAaHE PEAKMX BMAOB
XMIIHLIX MTUL B PEerMoHe, Tak Kak, COrAac-
HO pekomeHAaumsim CUO3KOLIEHTPA, OCHa-
weHue AJI IM3Y B nepeyto ouepeab ObLIAO
OCYLIECTBAEHO B MeCTaxX KOHLEHTPAaUuM Ha
rHe3A0BaHMM OPAOB, 3aHec€HHLIX B Kpac-
Hole KHUrM Poccum, AATaiickoro Kpast u
Pecriybavkm Aataii. B 2012 1., AAs OLEHKM
PE3YALTATUBHOCTM MNTMLIEOXPAHHLIX MEPO-
MPUSITUIA Y OLIEHKM MX BKAAAQ B COXPAHEHUe
Hanboaee yrpokaeMoro us opAaoB Poccum
— CTEMHOrO OPAQ, MOAEBLIM OTpsiaoM Cub3-
KOLeHTpa npu noaaepskke «[Ipoekra Aatan
(the Altai Project)» npoBeaéH MOHUTOPUHT
HekoTopbix 1O AJI, 6oAblnas 4acTh U3 KO-
TOPbLIX OCHallleHA NTULE3AWUTHLIMU YCTPO-
crBamu (IM3Y). PesyAbtatbl 3TOrO MOHUTO-
PVIHTra NMpPEACTaBA€Hbl B AAHHOW CTaTbhe.

MeTtoanka

AASl OLE€HKM BAMSIHUSI MTULIE3AUTHLIX Me-
POMPUSITMII HA CHVDKEHME YPOBHsI TMOEAM
NTL OT MOPAXKEHUSI SAEKTPOTOKOM ObIAM
BLIOpPAHLI TEPPUTOPUM, AEKAIUME B FOPHOM
30He CeBepo-3anaaHoro AATasi B Tpeae-
AaX AAMVHUCTPATMBHBIX IPaHuL AATaickoro
Kpasi u Pecriybamkmu Aatain (puc. 1). imeH-
HO 3Ta TeppUTOPUsI BuiBpaHa B MepByto o4e-
PeAL AASI OTCAeXKMBaHMsT BAMsIHUSL [1O A3l
Ha MOMYASILMM OPAOB, MAOTHbIE THE3AOBbIE
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The power lines were surveyed between
2009 and 2011 prior to the bird protection
activities that took place in 2012, when PI
lines were equipped with BPDs or discon-
nected from the grid.

The total length of the PI lines surveyed
prior to and subsequent to being equipped
with BPDs or disconnection was 25.20 km.
As controls, 8.59 km of non-BPD equipped
power lines belonging to Megafon and
Beeline (cellular providers) near the Novo-
troyenka village and another line owned by
IDGC of Siberia not far from the Lyutayevo
settlement were surveyed.

According to information received in a
response from IDGC of Siberia regarding
the length of the 6-10 kW power lines in
the Altai Kray and the Altai Republic, it was
concluded that approximately 2880 km in
the area are dangerous to birds (Karyakin et
al., 2009), and 500 of these kilometers are
within the mountainous area; these num-
bers form the analytical basis for calculating
the impacts of Pl lines on birds in the region.

Extrapolation of the level of bird deaths in
the entire study area in the Altai Kray and the
Altai Republic using 2009 research materials
was conducted using a linear model (Karyakin
et al., 2009). This is not of great significance
for evaluating total bird deaths, but for evalu-
ation of deaths in specific species it is most
relevant. In this work we attempted to cor-
rectly evaluate bird deaths of Steppe Eagles
on bird-hazardous power lines and the influ-
ence of bird protection measures on reducing
Steppe Eagle deaths in Altai. Indicators such
as Pl line lengths in the Steppe Eagle nesting
zone (627 km) and in both the nesting range
and the presumed migration zone outside of
nesting areas (1160 km) were used.

Results and discussion

The PI lines used in our monitoring re-
search are shown in fig. 1.

By 2011, the lines in points 1-2 had been
disconnected, and by 2012, the lines in points

Puc. 1. AJI1, Ha KOTOPbIX BEAETCSI MOHUTOPUHT C
2009 r. YcroBHbIE 0603HAYEHMSI: A — AMHUST OTKAIOYE-
Ha, B — AnHus ocHaweHa I13Y, C — AMHUST SKCIIAyaTy-
pyetcst 6e3 [13Y 1 ocTaércst onacHoi AAsl NTUL,

D — ocmotpeHrHbie yyactku 1O A3I1. Hymepauns
AMHMIT COOTBETCTBYET HyMepaLmu B TabA. 1.

Fig. 1. Power lines which have been monitored since
2009. Labels: A — the line is disconnected, B — the line
is equipped with BPDs, C — the line is operated but
not retrofitted and remains hazardous to birds,

D — surveyed parts of Pl lines. Numbers of PL are
similar with numbers in the table 1.
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I13Y YAbsiHOBCKoro npo-
M3BOACTBa Ha Al 6Au3
c. Sl6oraH.

doro M. KapsikuHa.

BPDs manufactured
in Ulyanovsk on the
power line near the
Yabogan settlement.
Photos by I. Karyakin.

TPYNMYPOBKM  KOTOPLIX COCPEAOTOYEHLI B
CTErHbIX KOTAOBMHAX pecryOamku Aataii. B
oTanume ot lOro-BoctouHoro AAtast AU paB-
HUHHOM YacT AATafCKOro Kpasi 3AeChb C Bbl-
COKOM MAOTHOCTLIO THE3ASITCS Cpasy 3 BMAA
OPAOB — BEPKYT, MOTMALHUK M CTEMHOM, M03-
TOMy BAMsiHME ADIT MO>KHO MPOrHO3MpPOBaTh
Cpasy >Ke Ha HeCKOALKO BMAOB. [lepudpepus
ropHoit 3oHbl CeBepo-3anaaHoro Aatasi B
npeaeAax AATaNCKOro Kpast MpaKTUHecKu
He HaCeA€HA OPAAMM, U OHU TMOHYT 3AeCh B
HEBOALLIOM KOAMYECTBE, TEM HE MEHEE, AASI
KOHTPOASI, TEPPUTOPWSI SIBASIETCS] ONMTUMAADL-
HOW MO MPUYMHE rMOeAn 3aeCh GOALLIOTO KO-
AMYECTBA PA3HLIX APYTUX BUAOB MTULL.

O6caenosanme IO ADIT ocywecTBASIAOCH B
2009-2011 rr. A0 peaausauMy Ha HUX MTU-
Le3aWwmnTHLIX meponpusituii u B 2012 r. no-
cae Toro, Kak MO ASI 6biAn ocHaweHbl [3Y
AMBO OTKAIOUYEHDI.

O6wasi MPOTSHKEHHOCTL  OBCAEAOBAHHDIX
yyactikoBs [1O A3 A0 1 MocAe MX OCHAWEHMs!
M3Y Anbo oTKkAroHEHUsI cocTaBuAaa 25,2 kM. B
Ka4eCTBE KOHTPOASI OCMOTPEHDLI HE OCHALIEH-

3 and 5 were equipped with BPDs. The PI line
leading to the MTS cellular tower at point 4
was equipped with BPDs in May 2012.

All of the lines retrofitted by IDGC of Sibe-
ria’s subsidiaries have improperly installed
BPDs: some posts are missing insulators,
or the BPDs are not completely installed on
anchor pylons and on offshoots to trans-
formers. Only on the lines equipped with
BPDs by MTS were there no issues found.

Nevertheless, even such an incomplete
retrofitting of Pl lines with BPDs has signifi-
cantly reduced bird deaths.

During the course of research in 2009-
2012, the remains and bodies of 192 birds
killed by electrocution were found on 33.79
km of PI lines. As can be seen in table 1,
bird deaths observed during single and
double reviews of PI lines in various land-
scapes in northwestern Altai range between
2.44 and 5.25 ind. per kilometer of lines.
Bird deaths on PI lines in the Altai foothills
were between 2.10-2.21 ind./km of lines.

Bird deaths along PI lines in the study
changed insignificantly from year to year
(table 1), although a number of factors that
determine bird death changed significantly.
The absence of serious fluctuations in bird
deaths on PI lines from year to year speaks
to consistency in the number of raptor nest-
ing sites (and even in other species of a sim-
ilar size) in the study areas and the stable in-
fluence of Pl lines on their population. But in
2009 on Pl lines near the village of Yabogan
(point 3 in fig. 1), the common species was
Steppe Eagle. In 2011, the number of dead
Steppe Eagles at the start of the nesting
phase was almost equal to the number of
dead Eastern Imperial Eagles, and a pair
of Golden Eagles that built 3 nests in the
power line zone in a location that had not
seen occupation for a long time. At the
end of the 2011 breeding season, Steppe
Eagles and Eastern Imperial Eagles died in
equal numbers on that power line, but after
the line was equipped with a BPD in spring
2012, only a single Eastern Imperial Eagle
death was observed. Moreover, in all cases
of dead birds found in 2011-2012, it was
possible to pinpoint the nesting sites within
the power line zone from which these birds
died. Thus the hypothesis is confirmed that,
in large eagle nesting population areas,
nesting sites with extant nests persistently
attract birds wishing to occupy those nests.
These sites are within the sphere of influ-
ence of Pl lines, and these lines become
true electrical “traps” that kill a certain num-
ber of raptors each year, creating a constant
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Hble [3Y AMHMM coToBbIX KOMMNaHui MerachoH
1 Buimneakom (buaaiiH) y c¢. HoBoTpoeHka, a
Taioke AMHust «MPCK Cubupm» 6am3 c. Aiotae-
BO, OOWe NPOTSHKEHHOCTLIO 8,59 KM.
OCMOTP AMHMIA OCYIIECTBASIACS Ha Mewmnx
MapuwpyTax. B xoae o6caeAOBaHMsI AVHUY B
OMHOKAL C 3€MAM OCMATPUBAAUCL OTOAOBKM
OroP U AETAALHO MPOYECHIBAAUCH MOAHOXKMSI
OO Ha MPEeAMET HaAMYMsl TPYTOB MTUL, MO-
rMOWMX OT MOPAKEHMSI SAEKTPOTOKOM, AMBO
Mx octaHKoB (MaubiHa, 3amaskuH, 2010).
[MaparreabHo ocmotpy A3l ocywecTBas-
AOCh OBCAEAOBAHME TEPPUTOPUI, YEPES KO-
TOpble NPOXOAAT 311 ASI1, Arst 6oaee MOAHO-
rO BLISIBAGHMSI THE3AOBBIX YYaCTKOB XMLIHbIX
ntvu, normbatowmx Ha ASIN. Pabora Beaach
Ha aBTOMaplpyTax MO METOAUKE, HEOAHO-
KPaTHO OMMCAHHOM B CMELMAaAbHBIX paboTax
(KapsikuH, 2004; 2010; 2012a).
KamepaabHast o6paboTka coOBpaHHbIX AaH-
HbIX npoBeAeHa B cpeae [VIC, no metoaumke,
anpobuposaHHoi B 2008 1. (KapsikvH u Ap.,
2008): paccumTaHbl MPOCTPAHCTBEHHbIE Xa-
PaKTEPUCTMKM TOYEK MMOEAM MTULL, OMpeAe-
AeHa 30Ha BAMsIHUS [1O ASIT AAsl pa3HbIX BU-
AOB HA MOAEALHbLIX MAOLIAASIX HA OCHOBaHUM
AUCTaHLIMA MEKAY THE3AAMM COCEAHMX Map 1
AVCTaHLIMM OT THE3A Ao 1O AN
[No nHdbopmaumm, sanpoweHHon B «MPCK
Cubupwu», o npotsikéHHoctn Al 6-10 kB B
ANTAICKOM Kpae M pecrybamke Aatai Obia
CAEAaH BbLIBOA, YTO OKOAO 2880 KM SIBASIIOT-
cs1 B pervoHe nrmueonacHoimu (KapsikuH um
Ap., 2009), npuyém, okoro 500 KM AeXUT
B MPEAEeAaX TOPHOM 30HbI — MMEHHO OT 3TOW
LMPLI Mbl OTTAAKMBAEMCS, OLIEHMBAsT BAMSI-
Hue 1O A3l Ha nNTUU pervoHa.
DKCTPAMoAsILMsI YPOBHST MOeAM MNTUL Ha
BCIO pacCMaTprBaeMylo TEPPUTOPUIO AATAN-
ckoro Kpasi u Pecrniybavku Aatain no mare-
puaram nccaeaosanmini 2009 r. nposeaeHa
Ha OCHOBaHMM AMHENHON Mmoaean (KapsikuH
n Ap., 2009). AAst OLIEHKM OOLEro ypOBHSI
rMOGeAn MTULL 3TO HE MMEET MPUHLMIMMAALHO-
rO 3HAYEHWsl, HO AASI OLIEHKM YPOBHsI rnbe-
AU KOHKPETHLIX BUAOB KpaliHe akTyaAbHo. B
AAQHHOV paboTe Mbl MOMBITAAMCH KOPPEKTHO
OLIEHUTL YPOBEHL T’MOEAM CTEMHOTO OpAA Ha
nTuueonacHoix ASI v BAMsIHME NTHLIEOXPAH-
HbIX MEPONPUSITMIA Ha COKpAaLl€HNE YPOBHsI
rMOeAn CTEMHOro OpAa Ha AATae. Aast 3TOro
MCMOAL30BaHbl TaKME MOKAa3aTeAu, Kak Mpo-
TsDKEHHOCTL [1O A3I1 B 30HE rHe3poBaHMs
CTernHoro opAa (627 Km) 1 B THE3A0BOM ape-
ane, B 30HE MPEANoAAraeMol Murpaumm u
KOYEBOK 34 MPEAEAAMM ODAACTU THE3AOBA-
Hus (1160 km). [NokasateAn NPOTSHKEHHOCTU
AVHWI B THE3AOBOM apeaAe CTEMHOro OpAa
M B 30HE €ro KOYEBOK MOAYYEHDI CTOCOBOM,

“opening” in the nesting population.

For the PI line model areas in the Ust-Kan
depression, deaths were mainly sexually ma-
ture birds (66.7%, where n=21) from pairs at-
tempting to reproduce in power line areas,
and mainly males (76.2%, where n=21). In
order to explain young raptors deaths in the
power line area in the Ust-Kan depression in
the Aeratkan valley in 2012, nestlings were
banded, including Steppe Eagles (10 nest-
lings in 5 nests), Eastern Imperial Eagles (2
nestlings in 2 nests), and Goshawks (7 nest-
lings in 3 nests). The October survey showed
that not a single banded nestling died on a
power line. It was projected that during the
supplemental feeding phase these birds did
not travel to the power lines mid-valley, and
instead left the valley immediately after leav-
ing their parents. At that time, adult nest-
ing birds located in the power line sphere
of influence died on these power lines — a
female Goshawk, two males and a female
Steppe Eagle, and a male Eastern Imperial
Eagle. Moreover, no reproduction occurred
in 2012 on the nearest Goshawk, Steppe
Eagle, and Eastern Imperial Eagle nests
where birds died in 2011.

When surveying PI lines in 2012 that un-
derwent BPD retrofitting, the deaths of 4
birds were noted, for a calculated density of
0.16 birds per kilometer of power line.

Disconnection of the power line and
proper equipping with BPDs completely
eliminated bird deaths. Equipping only in-
termediary towers reduced annual bird
deaths on PI lines by 9 or 15-18 times on
specific lines. Overall, it can be said that
on bird protection retrofitted lines (discon-
nection or BPD installation), bird deaths
dropped 20-fold annually.

There were significant raptor deaths on
lines included in the monitoring program,
particularly among Steppe Eagles, a fact
characteristic of northwestern Altai overall.
2009 research data show that if overall for
the region (Altai Kray and Altai Republic) the
Steppe Eagle was 2.47% of total electrocu-
tion bird deaths (Karyakin et al., 2009), in
northwestern Altai the proportion of dead
Steppe Eagles between 2009 and 2012
was 11.98%. The high level of Steppe Eagle
deaths is incommensurable with this spe-
cies’ population estimate in the area, and it
is not possible to explain it purely using the
species’ biological characteristics. Almost
all potential habitat areas were studied with
the goal of pinpointing the estimated eagle
population in 2011 and 2012.

In the Ust-Kan depression model study
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AHAAOTMYHBLIM TOMY, KOTOpPbLIA OLIA Mpume-
HEH AAs1 BCEW TePPUTOPUM AATACKOTO Kpam
M pecrybankm Aatait (cM. Kapsikuh u Ap.,
2009), HO y>Ke AASl COOTBETCTBYIOUIMX KOHTY-
POB MOAMIOHOB MEHDIIEN MAOLIAAM.

Pe3yAbTaTbl MCCAEAOBAHMM
n nx obcykaeHmne

1O AT, B3sTbIE 32 OCHOBY B HalleM MO-
HUTOPUHITOBOM MCCAEAOBAHUM, MPEACTABAE-
Hbl Ha puc. 1. AuHmmn 1-3, 5 1 7 Haxoastcs
B BeaeHMn puamaroB «MPCK Cubmpu» «Aa-
TansHepro» n «[OpHO-AATAICKME 3AEKTPO-
CeTU», AVHUS1 4 — B BEA€HMM COTOBOM KOMra-
HuM MTC, ABe Mapasr€AbLHO MAyLIME AMHUU
B TOYKe 6 — B BEA€HUM COTOBLIX KOMIMAHW
MeradoH u Buimneakom (buaaiiH). Haao ot-
MeTUTb, 4YTo B Touke 6 y c. HoBoTpoeHka B
2009 r. 6bIAQ AMILLL OAHA AMHMSI, TOABOASILASI
SAEKTPUYECTBO K BbLILIKE COTOBOW CBSI3U, & B
2011 r. nosiBUAACHL BTOPAst BbIlKA, K KOTOPOiA
MOABEAEHA (PaKTMYECKM MAPAAEALHO BTO-
past AVHUMSI, TalOKe, Kak M MepBasi, oracHasl
AAst iTUL. B Touke 4 Boiwka MTC, Kak u AMHMSI
K HeW, otcytctBoBaAn B 2009 r. 1 BBEAEHDI B
3Kcrayataumio K 2011 r.

K 2011 r. AuHuM B TouKax 1—2 6bLIAU OTKAIO-
yeHbl, a K 2012 r. AvHUM B To4Kkax 3 u 5 oc-
HauweHbl [13Y, AMHuMs K cotoBoit Boike MTC B
TouKe 4 ocHauweHa [13Y B mae 2012 r. AvHUM
B TOYKE O, HAXOASILUIMECS] B BEAEHUM COTOBbLIX
komrnaHuin MeracpoH u Buimneakom (bu-
AQViH), AO HACTOSILLErO BPEMEHU He 060PYAO-
BaHbl 13V, a 3HAUUT — SKCMAYaTUPYIOTCSI He-
3aKOHHO U He PEKOHCTPYMUPOBAaHbI, HECMOTPST
Ha 0OpaleHNsl K BAAAEALLIAM M B MPOKYPATY-
PY AATamckoro kpasi. AvHust 7, HaxoAsiasicst
B BeAeHuM onamnara «MPCK Cubupwm» Aataii-
3Hepro, ocHaueHa IN3Y UKTMBHO, AUIIL Ha
Kpato noc. bepé&3oBo, BAOAL yHacTKka Tpacchl,
a e€ OCHOBHAsl 4acTb, MAyLIAsl YePe3 FOpPHO-
CTerHbIE YYaCTKU, OCTa€TCs1 He3alMIEHHOM.

A3I1, ocHawéHHas 13Y, MoA rHe3A0M OpAa-MOTMALHUKA
(Aquila heliaca) B Ycrb-KaHckovi kotaoBuHe. Pecry6am-
Ka Aataii. Poto M. KapsikmHa.

Power line equipped with BPDs under the Imperial
Eagle (Aquila heliaca) nest in the Usk-Kan depression.
Republic of Altai. Photo by I. Karyakin.

area, 2 Pl lines close to the villages of Yakonur
and Yabogan were monitored between 2003
and 2009. 10 Steppe Eagle breeding territo-
ries were identified, 9 of which were located
on the right bank of the Kan River (fig. 2).
Only 2 pairs consisted of older birds (20%);
the remaining pairs were either both young
birds (40%) or with one young partner (40%),
which speaks to frequent bird deaths in this
population. In the 2009 season, the bodies
of 10 Steppe Eagles were found along two
branches of PI lines stretching 20.57 km,
with the majority of birds perishing on lines
close to the Yabogan village (Karyakin et
al., 2009). In 2011-2012, 34 Steppe Eagle
breeding territories were found in the study
area, an amount more than three times high-
er than during the previous research period.
Almost all identified territories were perenni-
al, which speaks to the fact that they existed
earlier but were missed.

By the end of 2012 in the Ust-Kan depres-
sion, 20.59% of Steppe Eagle breeding ter-
ritories were empty (with an n=34), 71.43%
of which (where n=7) were within the Pl line
zone of influence. 17.65% of nesting sites
underwent changes of mating partners, of
which (n=6) the majority (83.33%) were
within the PI line zone of influence.

The number of Steppe Eagles in the Ust-
Kan depression is close to 50 pairs, or 100
individuals (see distribution of breeding ter-
ritories in fig. 2), in addition to which the
depression is home to approximately 30—
40 birds not participating in reproduction.
Thus, with a total bird population in the
Ust-Kan depression during breeding season
of 130-140 individuals and an observed
mortality of 810 birds per year, Pl trans-
mission lines here have destroyed 25-31
birds (accounting for a utilization coefficient
of 3.1, calculated in 2009: see Karyakin et
al., 2009), which comprises 17.86-23.85%
of Steppe Eagles in the local population an-
nually. This finding agrees well with data re-
garding the number of territories within the
Pl lines’ zone of influence. It is not clear how
many birds die on these power lines dur-
ing the migration period, but judging from
remains recovered in 2011 and 2012, there
are no more deaths than during nesting
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Bce AvHuMM, ocHawéHHble IM3Y comanaramm
«MPCK Cnbupm», o6opyaosatnl [3Y ¢ Hapy-
LWEHMSIMA TEXHOAOTMM: Ha HEKOTOPLIX OrMo-
pax He OCHaleHbl HEeKOTOPLIE M3OASITOPBI,
MOAHOCTbIO He ocHaweHbl [13Y um3oasTopb
Ha YrAOBbLIX aHKEPHLIX OMopax M OTBOAKAaX K
TpaHcdhopmaropam. TOALKO Ha AMHMSIX, OC-
HawéHHbIX [M3Y corosoli komnanmeinn MIC,
HE BLISIBAEHO HapyLUEeHWN.

Tem He MeHee, A2Ke TakOe HErNMOAHOe OcC-
HaweHue [10 A3l I3V nossoanao cyue-
CTBEHHO CHU3UTb T’MOEADb MTHLL.

Ha 33,79 km MO A3l B xoAe MccareroBa-
HM1 2009-2012 rr. o6Hapy’>KEHbI OCTAHKM M
Tpyrbel 192 UL, MOrMbWwMx OT MOpaXkKeHUs!
AeKTPOTOKOM. Kak caeayer m3 tabamuni 1,
rMbeAb MTUL, HABAIOAAEMAsI B XOAE€ OAHO- M
ABYKpaTHbIX ocmoTpoBs [1O A3I1, npoxoas-
WMX 4Yepe3 pPasAMyHbIe AaHAWATHLIE YPO-
yuwa Cepepo-3anaaHoro AaTasl, B HOpme
BapbLUPYyeT B npeaesax ot 2,44 Ao 5,25 oco-
6ei1/Km AvHMIA. YpoBeHb rmbean Ha 1O NI
B TMOAOCE MpeAropuii AATasi COCTaBASIET B
HopMme OKOAO 2,10-2,21 ocobeit/Km AUHMIA.

YpoBeHb rMbeAM ML Ha OCMaTpuvBae-
MbiX 1O A3SI B pasHble rOAbI MEHSIACST He-
3HAYMTEALHO (TabA. 1), XOTs psia (PaKTOPOB,
OMPEAEASIIOMX TMOEAL MTHL, MEHSIACSI CylLe-
CTBEHHO. Bo-nepBbiX, M3MeHsIAACh AOKaAb-
Hasl YUCAEHHOCTL CYCcAMKOB (Spermophilus
Sp.), SIBASIIOWMXCS B ropax AATasi OCHOB-
HLIMM OBOLEKTAMM TMUTAHMSI MHOTMX BMAOB
U B MEPBYIO O4YepeAb — OPAOB. Bo-BTOpbIX,
U3MEHSIAUCh MOTOAHBIE YCAOBMSI, &, KaK MU3-
BECTHO, B AOKAAMBYIO U BETPEHYIO TMOroAy
ypoBeHDb rmbean nrmu Ha Al oT nopaske-
HUSI DAEKTPOTOKOM CyLIeCTBEHHO BO3pac-
TaeT — 3TO OMPEAEASIETCS TeM, YTO B TaKylo
MOTOAY XMIIHWUKM BbIHY>KA€HDLI MOAOATY TMPO-
BOAUTL Ha MPUCAAAX, B CBSI3M C HU3KOM aK-
TUBHOCTLIO CYCAMKOB, K TOMY >K€ MOKPLITbIE
CAOEM BOAbI METAAMYECKUE TPABEPCHI SIBASI-
IOTCS1 HAMOBOAEE OMACHBIMM AAsI TTTULL, TAKOKE
MOKPbLIX. B-TpeTnmx, nocae rmbéeam aake oa-
HOrO M3 XMIUHUKOB B Mape, Ha rOA-ABa, a TO
1 OOAbLIE, MPEKPALANOCH PA3SMHOXKEHME, A&
3HAYUT — UHTEHCUMBHOCTbL OXOTbI HA FHE3A0-
BOM Y4YaCTKe, CAEAOBATEALHO, MTULLI pPeXe
nocewaan A3l 1 NO3TOMY MMEAU MVYHUMYM
WAHCOB MOrMbHyTLb. [locreAHee, BUAMMO, U
SIBASIETCST MTPUYMHOM CMEHDLI BUAOBOTO COCTa-
Ba MMOHYLWMX MTULL NPY COXPAHEHMM obuie-
ro ypoBHsi rméean. Ipu rmbean oaHoro us
XMLHMKOB Mapa pachOpMMpPOBLIBAETCS, MPU
35TOM OCBOOOIKAAETCSI OXOTHMYMIA  YHACTOK
AT APYTUX BUAOB. [Mpu rmbean obomx nap-
THEPOB B Mapax y4acTky Ha HEKOTOpPOeE Bpe-
Msl CTAHOBSITCSI CBOOOAHDBIMM AAST APYTUX TMTULL
M AMOO HA HUX MPOUCXOAUT CMEHA BMAOB,

season. Cleary, it is possible to estimated
annual death rates of 50-60 Steppe Eagles,
including migrants, on transmission lines in
the Ust-Kan depression.

A linear estimate of total Steppe Eagle
deaths on all PI lines in the Altai Kray and
the Altai Republic is an average of 997 in-
dividuals (Karyakin et al., 2009). Using that
estimate, it could be assumed that transmis-
sion lines kill 23-30% of the entire regional
population, the total of which is estimated
to be 670-880 breeding pairs (Karyakin et
al., 2012a) or 3310-4347 individuals, in-
cluding the offspring of the same year and
non-breeding young birds. If one considers
that mass mortality of Steppe Eagles is seen
on just a few Pl lines in the Ust-Kan depres-
sion and in the Chuya Steppe — the breeding
habitat of this species in Altai, and moreo-
ver, places of concentrations of large popu-
lations — then there is good reason to con-
sider a mortality estimate of 997 individuals
in the entire region to be overstated. In the
nesting zone near Pl lines in Altai’s moun-
tains and foothills (627 km), approximately
215-219 Steppe Eagles, or 5-7% of the re-
gional population, may die. This estimate
should be considered an accurate minimum
of sorts. But we know with certainty that the
Steppe Eagle migrates widely through the
foothills, and many young birds setting out
for migration travel through southern Ku-
lunda, where there are the same Pl power
lines on which birds may perish, although
we do not possess actual data for that area,
as there is no research during peak mi-
gration. Again, if one assumes linearity of
the Steppe Eagle mortality in all migration
zones in Altai, where there are 1160 km
of PI transmission lines, then Steppe Eagle
mortality rates of approximately 399-402
individuals, or 9—12% of the regional popu-
lation, can be assumed. Thus, assessing the
Steppe Eagle mortality on PI lines in the re-
gion ranges from 5-30% of the local eagle
population, but it is difficult to make a more
exact estimate due to the lack of data.

We see high mortality based on the age
distribution of birds in reproductive pairs. If
one considers that just 20% of pairs in Altai
are comprised of adult birds (over 6 years of
age), and that 40% of pairs include one adult
bird, where the annual population including
young birds of that year and non-breeding
birds is 3310-4347 individuals, then the ra-
tio of older birds relative to the entire Altai
population of just 14.3-16.2%. This speaks
to the fact that 3 of every 5 observed pairs
of Steppe Eagles in the research area formed
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Ta6A. 1. YpoBeHb rmbeam NTL Ha OCMOTPEHHDIX ydactkax MO A3I B 2009-2012 rr. Hymepauwms ASI cooTBeTcTByeT Hymepaumm Ha puc. 1.

Table 1. Rates of bird deaths by electrocution on surveyed PL in 2009-2012. Numbers of PL are similar with numbers in the fig. 1.

Ao
OCHAlEeHns
AU
OTKAIOYEHMSA
Before Mocae ocHameHns
retrofitting VAN OTKAIOYEHMS
or discon-  After retrofitting or
2009 2011 2012 necting disconnecting
5 —_ —_— — —_— —
2 i £ i £ i £ E £ i £
g £ < BEE < EE < EE < EE ¥ BE
Xz £ 3 £ g £ 3 £ 8 £ 3
E -§0 ~ = -‘E‘ ~ = -Q ~ = E\ ~ = -'E‘ ~ = §
Ha3Banme IO AN CocrtosiHme o i 6 & - i & 2 3 62 i 52
g5 2 2o 2 29 2 ] 2 =29 2 ]
N2 Name of PL Status =3 m ET s ET B é'c B ET B é'c
1 OkpecrHoctn OTkAlOYeHa B 9.527 26 2.73 (0] (0] 0 0 26 2.73 0o (6]
C. SIkoHyp (ocHoBHas) 2011 r.
Vicinities of the Disconnected
Yakonur settlement in 2011.
(basic)
2 OxpecrHoCTn e e 0.214 12 56.07 0 0 0 0 12 56.07 0 0
C. SIKOHYp (OTBOAKA)
Vicinities of the
Yakonur settlement
(branches)
3 OkpectHocTM OcHaueHa 11.046 27 244 28 253 3 0.27 55 4.98 3 0.27
c. Sl6oran M3y s 2011r.
Vicinities of the Retrofitted
Yabogan settlement ~ with BPDs in
2011
4 OxkpecTtHOCT! i e 0.982 AVHWUS 4 4.07 3 3.05 7 7.13 (0] 0
c. baparaw oTCyTCTBYET
(p. MecyaHas) line is
Vicinities of the absent
Baragash settlement
(Peschanaya river)
5  OkpecrtHocCTH C. i et 3.430 18 5.25 15 4.37 1 0.29 33 9.62 1 0.29
[NeTponaeAaoBckoe
Vicinities of the
Petropavlovskoe set-
tlement
Bcero no pekoHcTpynpoBaHHbIM AS[T 25.199 83 3.29 47 187 7 028 133 5.28 4 0.16
Total of retrofitted power lines
6 OxkpectHOCTU bes M3Y 0.674 12 17.80 11 16.32 9 13.35 32 47.48 AJI He
c. HoeorpoeHka 20 2012 . OcCHaleHa
Vicinities of the No- BKAIOUYUTEALHO M3VY u He
votroenka settlement Without BPDs OTKAIOYEHA
until 2012 PL is not ret-
inclusive rofitted with
BPDs and not
disconnected
7  OkpectHOCTM et e 7.915 6 0.76 8 1.01 9 1.14 23 2.91 et e
c. AtotaeBo
Vicinities of the Lyu-
taevo settlement
Bcero no A3I1, akcnayammpyiownmcs 6e3 8.589 18 2.10 19 221 18 2.10 55 6.40
3y
Total of power lines operating without
BPDs
BCEIO / TOTAL 33.788 101 299 66 1.95 25 0.74 188 5.56
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CameLl cTernHoro opAa,
riorn6umii Ha Al B
Ycrb-KaHcKkol KoTAoBU-
HeB 2011 .

doto A. AeBalKkmnHa.

Male Steppe Eagle
killed by electrocution
on Pl line in the Ust-Kan
depression in 2011.
Photo by A. Levashkin.

AMBO 3TM YYaCTKM 3aHMMAIOTCsS1 OCOBSIMU TOTO
JKe BMAQ, KOTOPLIE HE MPUCTYMNAIOT CPasy >Ke
K PA3MHOXKEHMIO, HO TaKxKe rMOHyT Ha AT,
KaK M UX rpeauecrBeHHMKM. OTCyTCTBUE Ce-
PbE3HBIX (PAYKTYyaumit ypoBHsi rubean Ha MO
A3l no roaam roBopuT O MOCTOSIHCTBE YMUC-
AQ THE3AOBLIX YYACTKOB XMIIHLIX MTUL (MyCThb
AK€ U PA3HLIX, B3AMMOWCKAIOHAIOWMX APYT
Apyra BUAOB OAHOTO Pa3MEPHOrO KAACca) Ha
paccmatpyBaeMbiX TEPPUTOPUSIX, a TalOKe
crabuabHoMm BAMsiHUM 1O AN Ha ux nomny-
Asiumm. Ha TIO A3 6amn3 c. Sl6orad (Touka
3 Ha puc. 1) B 2009 r. (pOHOBLIM TMOHYIWMM
BMAOM ObIA CTErHOM opéA. B 2011 r. ymcro
NnorMbwmnx CTenHLIX OPAOB B HAYyaAe rHe3-
AOBOTO MEPUOAA (PaKTUHECKU CPABHSIAOChL C
NorMbwrMM OPAAMM-MOTMALHMKAMM U K HUM
AobBaBrAach napa 6epKyToB, CPOPMMPOBAaB-
wasicsi B 30He BAMsIHMSL ASI1 Ha AAUTEALHO
MYCTYIOWEM y4yacTke C TPEeMsl THE3AOBLIMMU
nocrpovikamm. B KoHLe rHe3aoBoro cesoHa
2011 r. Ha 3101 AJI1 B paBHOM KOAMYECTBE
rMOAM CTEMHbIE OPALI M MOTMALHMKM, & MO-
cae ocHaueHust A3l TM3Y eecHoii 2012 .
HaBAIOAAAACL AULIL TMOEAL OPAA-MOTMAbLHM-
Ka (cM. Hwke). [1py a3TOM, BO BCEX CAyYasiX
B 2011-2012 rr., kOraa obHapy>KMBaAU Mo-
rMOWMX MTULL, YAABAAOCH MAEHTU(DULIMPOBATD
THE3A0BbIE€ YYACTKU, A€KAllMe B 30HE BAMSI-
Hust ASI, € KOTOPbLIX 3TV MTMLILI MOrMOAK, &
Mo CMeHe MapTHEPOB B Mapax NpeAnoAararb
rMbeAb NTVL U3 3TUX rap Ha 3ToM e Al oa-
HMM-ABYMsl TOAAMM paHee. Takmm obpaszom,
MOATBE)KAAETCSl MPEANOAO)KEHUNE, BLIABU-
HyToe B 2009 r., YTO B KPYIMHbLIX THE3AOBLIX
rPYMNMUMPOBKAX AOGLIX ADIT-ysI3BUMBIX XML~
HUKOB, U B MEPBYIO OYEPEAL — OPAOB, THE3-
AOBbIE YYAaCTKM C COXPAHSIOWMMUCS THE3-
AAMM TOCTOSIHHO MPUBAEKAIOT K cebe mTuL,
MbITAIOWMXCST 3aHMMATb 3TU THE3AQ, U €CAU
3TU YHaCTKM A€XKaT B 30He BAMsiHMS [1O AT,
3T ASIT CTAHOBSITCSI HACTOSIIUMMM «IAEKTPO-

in that same year, or the year preceding ob-
servation. And this means that annually the
population loses over one third of all indi-
viduals already participating in reproduction;
young birds replace these losses the follow-
ing year. With high population productivity,
young bird mortality is also more than a third
of individuals. Where are all of these birds
dying? Unfortunately, we do not yet know
the answer to that question, as observed PI
power line mortality in the region is lower,
even when assuming maximum assessment
of mortality, which is clearly overstated.

Considering our estimates of the Steppe
Eagle mortality on Pl lines in the region
(215997 individuals, using assorted calcu-
lation methods) and in the Ust-Kan depres-
sion (50-60 individuals), it can be projected
that the bird-protection activities conducted
on power lines in the Ust-Kan depression in
2011-2012 have reduced Steppe Eagle mor-
tality in the region by 5.0-27.7% (12.5-14.9%
for the nesting area and migration zone) and
have annually protected the lives of 1.4-1.5%
of Steppe Eagles in the regional population.
Future monitoring and research of the Altai
Mountains the Steppe Eagle population will
reveal the accuracy of these estimates.

Taking the total length of Pl transmission
lines equipped with BPDs by the end of 2012
in the Altai Kray and in the Altai Repub-
lic (approximately 435.5 km) and the total
length of all PI lines (2880 km), it can be said
that the projected bird mortality in the region
fell by 15%. 2012 reductions in the project-
ed Steppe Eagle mortality in Altai thanks to
IDGC of Siberia’s and MTS’ bird protection
activities in various cases can be calculated
at 15.1-69.5% depending on mortality as-
sessment scenarios. It is most likely that the
estimate of a 37.5% decrease in the Steppe
Eagle mortality occurred as a result of almost
all transmission lines being equipped with
BPDs in the breeding grounds and migratory
routes of the Steppe Eagle.

Conclusion

Monitoring PI transmission lines and re-
lated bird protection activities illustrates
the importance of efforts to equip PI lines
with BPDs. However, these efforts are tak-
ing place extremely slowly. There are pro-
tracted delays in execution and equipment
is improperly installed. For this reason, it
is necessary to constantly monitor trans-
mission line owners’ BPD retrofitting and
equipping efforts until Pl lines are com-
pletely equipped in the most important ar-
eas of Altai containing the largest nesting



54 [NepHarble XMWHUKM u nx oxpaHa 2013, 26

OxpaHa nepHarbiX XUILHUKOB

INepeneasTHUK
(Accipiter nisus), noru6-
wnii Ha oriope A3I1, He
ocHawéHHowt I13Y, 6an3
c. Sl6oraH B mae 2012 r.
®oro M. KapsiknHa.

Sparrowhawk
(Accipiter nisus),

killed by electrocution
on the electric pole
unequipped with BPDs
near the Yabogan
settlement in May
2012.

Photos by I. Karyakin.

KarnkaHamu», YHOCSIUMMM €XKErOAHO >KM3HU
6oaee VAN MeHee CTaBMALHOrO KOAMYECTBA
XMIUHBIX MTUL, CO3AaBasl «MOCTOSIHHYIO AbIPY»
B VX THE3AOBLIX IPYMMMPOBKAX.

Haao otmeTnTh, YTO Ha MOAEABLHBLIX y4acT-
kax MO ASI1 B Ycrb-KaHckoi KOTAOBMHE
TMOAM B OCHOBHOM TOAOBO3PEABIE TMTMLILI
(66,7% npu n=21) u3 nap, MNbITAOWMNXCS
Pa3MHOXKATLCSl HA y4YacTKaxX B 30HE BAMSIHUS
A3JM, n npeumywectBeHHO camubl (76,2%
npu n=21), 4to ort4yacTM MAET B paspes C
TOM cUTyaumen, KOTOpasl HABAIOAAETCS Ha
A€COCTEMHLIX PABHUHHLIX TEPPUTOPUSIX, TAE
MOHYT B OCHOBHOM MOAOAbIE MTULILI. AAsi
psiA@ MOMNYASILIMIA HEKOTOPLIX BUAOB, TaKMX,
KaK KAHIOK U AAMHHOXBOCTAasl HESICLbIThL (Strix
uralensis) B lNoBomnxkbe, 1O A3I1, npoxo-
AsllIME Yepe3 THE3AOBLIE YYaCTKM, SIBASIIOT-
Csl HACTOSIWMM  «OMYOM», KOGSIMM TOYTU
MOAHOCTLIO BLIBOAKM MOAOABLIX MTUL MOCAE
nx BbireTa (MaubiHa, 2005; KapsiknH 1 Ap.,
2008). AAsl BLISICHEHMSI CUTYALIMM C TMOEADbIO
MOAOAbIX XMIUHBLIX MTULL B 30HE BAMsIHMS AT
B YcTb-KaHCKkom KOTAOBMHE B AOAMHE A3pat-
KkaHa B 2012 r. ocyllecTBAGHO KOAbLIeBaHUe
MNTeHUOB Takmx AJI1-ysi3BUMbLIX BMAOB, Kak
crernHoi opéa (10 nreHUoB Ha 5 rHésaax),
OPEA-MOTMALHUK (2 MTeHUa Ha 2 rHé3aax) u
siIcTpe6-TeTepeBsITHUK (7 NTEHLIOB Ha 3 rHé3-
Aax). OKTIOPLCKUIA OCMOTP MOKA3aA, YTO HU
OAVH M3 OKOABLLIOBAHHLIX MTEHLIOB HE Mornd
Ha ASI1 — BUAMMO, B MEPUOA AOKAPMAMBA-
HVsl OHM HE MepeMellaACh B LIEHTP AOAU-
Hbl K AJI1, a cpasy ke rnocAe Hero rnoKvHy-
AU AOAMHY. B TO >Ke Bpems, Ha 3toit AJI1 B
AOAVHE MOTMOAM B3POCALIE MTULLI C THE3A,
HaXOASIIUMXCST B 30HE BAMsIHMSI 31O ADI —
camKa TeTepeBsITHMKA, ABAa camLa M camka
CTEMHLIX OPAOB U CaMeL OPAA-MOTMALHMKA.
MMpu 3TOM, Ha BAVDKAMWMX THE3AAX TETEpE-
BSITHUKA, CTEMHOrO OpPAA M OPAA-MOTMALHU-
Ka, Ha KoTopbix B 2011 r. morMbAM MTULDI,

populations of rare bird species.

Government regulatory agencies involved
in nature protection brush aside this prob-
lem, and in a series of cases, the public pros-
ecutor also failed to react to this issue. We
regularly encounter opinion of utility line
owners, government bureaucrats, and even
prosecutors that the “fault” of power line
owners should be proven by the actual death
of birds by electrocution on power lines. As
a rule, they ignore the fact that transmission
lines not equipped with BPDs are illegal in
and of themselves as a violation of “Require-
ments to prevent the death of wildlife when
conducting industrial processes as well as
during exploitation of transportation routes,
pipelines, telecommunications, and electric-
ity transmission” (affirmed by decree N° 997
of the government of the Russian Federation
on 13 August 19906).

Cellular companies present a separate chal-
lenge. Currently, cellular communications
infrastructure development is only just get-
ting underway — only 10% of Altai Republic
has cellular coverage and only 30% of Altai
Kray. However, research shows that in areas
with dense raptor populations (for example,
eagles), each kilometer of bird-hazardous
transmission line in the very first year of its
operation results in the disappearance of
the nearest nesting pair, and in subsequent
years, these lines accumulate the deaths of
new birds attempting to nest in the vacated
territory. So, even if there are very few bird-
hazardous lines, they lead to significant re-
ductions in the population overall.

For this reason, it is vital to obtain princi-
pled decisions to only install bird-safe trans-
mission lines and to equip existing lines
with bird-protective devices. In 2009, MTS
decided that all new transmission lines in
the Altai Republic should be made bird-safe,
and it is currently implementing a program
to equip all transmission lines with BPDs in
the Altai-Sayan as a whole. Megafon and
Beeline are ignoring environmental law and
public appeals regarding the problem of
bird deaths on their transmission lines, and
it seems that it will be necessary to achieve
installation of BPDs on these companies’
lines through the courts.

Despite numerous complications, there is
hope that by 2020 the problem of transmis-
sion line bird deaths in Altai will be solved.
In order for this to happen, constant support
and public monitoring of Pl lines and activities
leading to retrofitting with BPDs, and efforts
to require transmission line users and owners
to make them bird-safe are necessary.
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OTCYTCTBOBAAO Pa3MHOKEHME, MPUYEM, AULLD
Ha OAHOM M3 FHE3A CTEMHOTO OPAQ, Ha KOTO-
pom nornb camell, cChOPMMPOBAAACDH MAPA,
a ApPYroe rHesao, ¢ kotoporo Ha A3l norn6-
A oba mapTHéPAa, OKA3aAoCh MyCTYIOLMM;
OAU3 THEBA TETEPEBSTHUKA M OPAA-MOTUAb-
HMKA A€PXKAAUCh OAMHOYHbLIE MTULbI, HE yya-
CTBYIOILME B PA3MHOXKEHUM.

[pu ocmotpe B 2012 r. 1O A3, Ha koTO-
PbIX OLIAV PEAAM3OBAHDI MTULIE3AIUMTHLIE ME-
POMpPUsITHS, YCTAHOBAEHA TMOeAb 4-X MTULL,
nAoTHOCTL coctaBnaa 0,16 ocobeit/km Au-
HMM. ABe NTULbl MorMbAm Ha yyactke MO AT
A-5-1 6au3 c. Sl6oraH B YcTb-KaHckoi KoTAO-
BMHE (TO4Ka 3 Ha puc. 1): OPEA-MOTMALHUK
Ha yraoBoti onope N2 101 (rHe3a0 HanpoTvB
nycryer, 6AU3 HEro AEPXKUTCS OAHA MTULA)
n nycreabra (Falco tinnunculus) Ha yraoBom
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Hespoeble yyacTku ctenHoro opna / Breeding territories of the Steppe Eagle
@ YcnewHbiii rHeanosoi yyactok (1)
O Y4acToK Ha KOTOPOM OTMeYeHa cMeHa napTHépos ( 2)
@ MycTylowwuii rHeanosoi yyactok ( 3)

/N\/ 10 11/ Power Lines 6-10 kv

orope N° 114; oAHa nTMLA — HA y4yacTke
1O A3I1 A-28-7 6An3 c. Sl6oran (Touka 3 Ha
puc. 1): nepeneastHuk (Accipiter nisus) Ha
onope N2 370; oaHa ntmua — Ha y4dacrke 1O
A3l 6Am3 c. TNeTponaBroBckoe (Touka 5 Ha
pvc. 1): rpau (Corvus frugilegus).

OTKAIOUYEHNE AVMHMI M KauyeCTBEHHOe OC-
HaweHne ux [13Y nO3BOAMAO MOAHOCTbIO
YCTpaHuTb rMbeAb ntuu. OcCHaWeHNE TOALKO
MPOMEKYTOUHLIX OrMOpP MO3BOAMAO COKpaA-
TUTL €XeroaHyto rmbéeas Ha MO ASI B 9 u
15—18 pas AAsl KOHKPETHBIX AMHMIA. B Lieaom
AASI AVIHWA, Ha KOTOPLIX MPOBEAEHDLI MTULe-
3aWMUTHBIE MEPOTPUSITUSI (OTKAIOUYEHME AMBO
ocHaueHuve [13Y), MOXXHO roBOpUTL B CPeA-
HemM O 20-KpaTHOM COKpalleHUN €XKETrOAHO-
ro YpOBHs rmbeAn nrmu.

Ha AMHMSIX, BKAIOYEHHLIX B MpoOrpammy
MOHUTOPUHIA, ObIAA 3HAYUTEALHON TUGEAD
XUIWHDIX MTHU, B OCOBEHHOCTU CTEMHLIX Op-
AOB, YTO XapaKkTepHo AAst CeBepo-3anaaHoro
Antas B ueaom. Ecan no AaHHLIM MccaeaoBa-
Hun 2009 r. B LEAOM AAsl pernoHa (AaTam-
ckuii Kpain u Pecrniybanka AaTaii) CTerHoui
Opéna 3aHnMan 2,47% cpean Bcex normbaio-
wmx Ha AT nmvu (KapsikvH u Ap., 2009), 1o
Ms1 CeBepo-3anaaHoro AATast AOAS MOrMoWNx
cTenHbiX opAoB B 2009-2012 rr. coctaBuaa
11,98%. BoLICOKMIT YpOBEHDL TMOEAU CTEMHDIX
OPAOB, HECOM3MEPUMDI/ C OLIEHKON YMCAEH-
HOCTM 3TOr0 BMAQ B PErMoHe, HEBO3MOXKHO
6LIAO OBLSICHUTL AMLIL GUOAOTMHYECKMMU OCO-
6eHHOCTsIMM 3TOro BuAA. [MosToMy 6LIAO cae-
AQHO TPEANOAOXKEHUE, YTO Mbl HEAOOLIEHM-
BaeM UYMCAEHHOCTL CcTenHoro opAa. C ueAbio
KOPPEKTUPOBKM OLIEHKM YMCAEHHOCTU OPAOB
B 20112012 rr. 6bIAY MPUAOSKEHDBI YCUAMST K
OBCAEAOBAHMIO MOTEHLIMAALHBIX MECTOOOUTA-
HUI 3TOTO BMAQ, KOTOPLIE MO3BOAMAM CKOP-
PEKTUPOBATL OLIEHKY YMCAEHHOCTU.

Ha moaeabHOM naowaake B Ycrb-KaHckon
KOTAOBMHE, TA€ KOHTpoAMpoBaroch 2 [1O
Al 6An3 céa SkoHyp u SI6oraH, no ydéram
2003-2009 rr. 6biAO BbisiBA€HO 10 rHesao-
BbLIX YYACTKOB CTEMHLIX OPAOB, 9 U3 KOTO-
PLIX AeXKaAM B MpaBobepexkbe p. Kan (puc.

Puc. 2. Pacnipeaerenme 1O ASIT v rHE3A0BbIX yHacT-
KOB crertHoro opAa (Aquila nipalensis) B Ycrb-KaHckor
KOTAOBMHE 10 AQHHBIM [MTOBEPXHOCTHOrO y4éTa B
2003-2009 rr. (BBEPXY) 1 BOAEE AETAALHOIO Y4éTa B
2011-2012 rr. (BHU3Y).

Fig. 2. Distribution of Pl lines and breeding territories
of the Steppe Eagle (Aquila nipalensis) in the Ust-Kan
depression according to data of superficial surveys in
2003-2009. (top) and detailed census in 2011-2012.
(bottom): 1 — successful breeding territory,

2 — breeding territory where changing the partner was
recorded, 3 — empty breeding territory.
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2). ToAbKO 2 napbl COCTOSIAU U3 CTapbIX NTULL
(20%), octaabHbie napbi ObIAY AMGO MOAHO-
CTbIO M3 MOAOALIX nTvu (40%), AMbo MoAO-
AbIM 6LIA OAMH U3 NapTHEPOB (40%), uTO ro-
BOPMT O HYaCTOM rMOeAm MTHL STON THE3A0BOM
TPYMMMPOBKM, MPU STOM, TOALKO B CE30H
2009 r., Ha 2-x Betkax [1O A3I npoTskén-
HocTblo 20,57 KM oBHapy»keHbl Tpyrbl 10
CTEMNHLIX OPAOB — OCHOBHAsT Macca MTuL Mo-
MbAa Ha AvHUM OAM3 C. Sl6oraH (KapsikvH m
Ap., 2009). B 2011-2012 rr. Ha AQHHOW Tep-
pUTOPUM BLIAO BLISIBAEHO yyKke 34 rHEe3A0BLIX
y4yacrka CTerHbIX OPAOB, YTO BoAee Yem B 3
pasa Bbllle, YEM 3a MPEALIAYLIMI MEPUOA UC-
caeaoBaHuil. [pakTMyecky Bce BbISIBAEHHbIE
Y4YaCTKM ObLIAM MHOTOAETHMMM, YTO FOBOPUT O
TOM, YTO OHM CyLIECTBOBAAU PaHee U ObIAK
npornyLeHbl NP MOUCKE MO NMPUYMHE He3Ha-
HUSI THE3AOBbLIX CTEPEOTUNOB OPAOB Ha AdH-
HOV TeppUTOpPUM (Kak BbisiIcCHUAOCL B 2011 T,
B YcTb-KaHCKOM KOTAOBUHE CTEMHOW OPEA B
HOPME THE3AUTCST HA OBAECEHHDIX TEPPUTO-
pusIX, yCTpamBas rHE3AQ HA A€PEBLSIX, Hapsl-
AY C MOTMALHUKOM 1 6epKyTom). [Mpu mHoTO-
KPaTHO BO3POCLIEM KOAUYECTBE BbLISIBAEHHbIX
Pa3MHOXKAIOWMXCs1 Map BO3PACTHOWM COCTaB
MTUL B HUX OCTaACS haKTUHECKM MPEKHUM
— BLICOKasl AOAsI MOAOALIX ntuu (70% Tep-
PUTOPUMAALHLIX Map). DTO FOBOPUT O BLICO-
KOV CMEPTHOCTM MTUU, MPUYEM, HE TOALKO
B YcTb-KaHCKOM KOTAOBMHE, HO M Ha MyTsX
MUTpaLmMm 1 Mectax 3MMOBOK.

B Ycrb-KaHcko kotaoBMHE K KOHLy 2012 T.
AOASI TYCTYIOWMX FHE3AOBLIX YYaCTKOB CTer-
HbIX OpAOB coctaBuAaa 20,59% (npu n=34),
71,43% w3 kotopbiX (Mpu n=7) AeXaan B
30He BAMsIHMSA 1O A3IT; AOASl ydacTKOB, Ha
KOTOPLIX 3a MEPUOA UCCAEAOBAHUI OTMeYe-
Ha cMeHa napTHépoB, coctaBuaa 17,65%,
M3 KOTOPLIX (N=6) GoAbluast Yacth (83,33%)
6biAa B 30He BAUsiHMs TTO ADIT.

YucaeHHoOCTL crenmHoro opaa B YCTb-

KaHCKoM KOTAOBUHE, MO-BUAMMOMY, MPUOAM-
skaetcs K 50 napam mam 100 Tepputoprann-
HBLIM 0CO6sIM (CM. pacrpeAeAeHne yHacTKOB
Ha puC. 2), B AOTIOAHEHUM K KOTOPbLIM B KOT-
AOBUHE AepxxmTcsi okoro 30-40 ntuu, He
Y4YacTByIOWMX B pa3MHOXKeHMU. Takum obpa-
30M, Mpu OOWEN YMCAEHHOCTM BMAA B YCTb-
KaHCKOVM KOTAOBMHE B IHE3AOBOV MEPUOA B
130-140 ocobein u Habaoraemol rmbeam
8-10 nmmu B roa, 1O A3l 3aech yHUUTOXKA-
M (c y4y€tom KO3hhMLMEHTa YTUAM3ALNU
3,1, paccuuranHoro B 2009 r.: cm. KapsikuH
M Ap., 2009) 25-31 0coBb, YTO COCTABASIET OT
17,86 a0 23,85% crernHbIX OPAOB MECTHOM
rHE3A0BOV IPYMNMUPOBKM B TOA. ITO XOPOLIO
COTAACYeTCs C MoKasaTeAsiMM AOAU YHaCTKOB,
AeKaumx B 30He BAusiHUs 1O ASI1. Heno-
HSITHO, CKOALKO Ha 3Tmx Al rubao ntvu B
MEePUOA MPOAETA, HO, CyAsl MO YTUAUBMPO-
BaHHLIM OCTaHKaM, o6HapyskeHHbiMm B 2011
u 2012 rr., He GOAbLIE, YEM B THE3AOBOM Me-
pVIOA. BMAMMO, MOYXHO FOBOPUTL O €XKETOA-
HOW rmbean B Ycrb-KaHCKOM KOTAOBMHE Ha
1O A3IT A0 50-60 crenHbIX OPAOB C YHETOM
MUTPAHTOB.

AVHEHasi OLEHKAa CyMMapHOM rubeAn
cTernHbix opAoB Ha Bce IO AJI B Anataii-
CKOM Kpae u Pecriybavke AATaii COCTaBU-
AQ B cpeaHeM 997 ocobeit (Kapsikud u aAp.,
2009). Ncxoast u3 3TOM OLEHKU, MOKHO
npeanoAaratb, 4to A3[1 yHOCSIT >KU3HU AO
23-30% ocobeil perMoHaALHOM MOMYASILIAM,
YMCAEHHOCTL KOTOPOVM B HAacTosillee Bpemsl
oueHuBaetcss B 670-880 rHesasumxcst nap
(KapsikuH, 2012a) uan 3310-4347 ocobein
C YYETOM MOAOALIX TEKYILErO FoAd U Hepas-
MHO>KAIOILMXCSI MOAOAbLIX, a He 45%, Kak 310
rpeAnoAararoch paHee. [1pu 3ToM, oueHKa
YPOBHs1 rnbeAn TpedyeT CylecTBEHHOM KOp-
PEKTUPOBKU. ECAM MPUHSTL BO BHUMaHue
TO, YTO MACCOBasi TMGEAb CTEMHOrO OpAA Ha-
OAI0AAAACH AMLIL HA HECKOALKMX 1O AJI B
Ycrb-KaHckol kotAoBvHE 1 B Yylickol cre-
M1, TO eCTb, B THE3A0BOM apeaAe 3TOro BUAA
Ha AATae, Mpu4ém B MeCcTax COCpPEeAoToYe-
HUsl KPYIMHBLIX THE3AOBLIX TPYMMMPOBOK, TO
€CTb BCE OCHOBAHMSI CYMTATL OLIEHKY rMbeAn
B 997 0cobein AASI BCErO PErMoHa 3aBbIlEH-
HoOW. TOALKO B 30He rHe3aoBaHust Ha [10 AT
B ropax M npearopbsix Aatas (627 km) mo-
JKET r’MOHYTL OKOAO 215-219 crenHbiX OpAOB
VAU 5-7% OT perMoHaALHOWM NOMYyASILMK. DTy
OLIEHKY CAEAYeT CYMTATh HEKMM AOCTOBEp-

CrernHoit opéa Ha rHesae B YcTb-KaHCKOM KOTAOBUHE.
doro U. KapsiknHa.

Steppe Eagle in the nest in the Ust-Kan depression.
Photo by I. Karyakin.
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HbIM MMHMMYMOM. HO Mbl TOYHO 3Haem, 4yto
CTEMNHOM OPEA WMPOKO KOYyeT MO MOAOCEe
MPEArOPUIn U MHOTO MOAOAbIX MTULL, OTMPAB-
ASISICL B MUTPAUMIO, A€TUT Yepes 1or KyAyHADI,
rae taioke mmetorcs MO ASIT n Ha Hux Be-
posiTHA TMGEAb OPAOB, XOTsl (haKTUYECKMMM
AAQHHLIMM MO 3TOM TEPPUTOPUM Mbl HE pac-
roAaraem BBUAY OTCYTCTBUSI MICCAEAOBAHUN B
NMK murpaumm. Ecam npeanoAokutb, onsith
K€, AMHEMHOCTL MMOEAN CTEMHLIX OPAOB BO
BCEM 30HE KOYEBOK Ha AATae, rae rnports-
>kéHHocTb [1O A3IT cocrasasier 1160 km, TO
3A€CL MOYKHO MPEAINOAaraTh YPOBEHDb rMbeAn
CTEMHDBIX OPAOB OKOAO 399-402 ocobein nan
9-12% ot peroHaAbLHOW MonyAsiLMK. Takum
06pasomM, oueHKa TMOeAM CTEMHLIX OPAOB
Ha 1O AJI1 B pervioHe KoAebAeTCs oT 5 A0
30% OpPAOB MECTHO MOMyAsILIMK, HO Boaee
TOYHYIO OLIEHKY CAEAATb CAOXKHO M3-3a He-
AOCTaTKa AAHHLIX O TMOEeAM OpPAOB BO BCEX
TOYKax MX rHE3A0BOrO apeasa Ha AAtae U 3a
€ro rnpeAeAamy B 30He KOYEBOK Buaa. [Mpu
3TOM, OLIEHKA YMCAEHHOCTM CTEMHOro OpAa
B PErMoHe TakXke TPeOYIOT KOPPEKTUPOBKMY,
M, BUAUMO, B XOA€ AEALHEWMLMX MCCAEAOBA-
HUI1 BYAET AMLIL YBEAMYEHA, YTO MPUBEAET
K YMEHDLLWEHMIO AOAU TMOEAM MTUL B PE3YAL-
TaTe MOpPa’KeHUsl SAEKTPOTOKOM Ha MecTax
THE3AO0BaHMsI.

B 1O >Ke Bpemsi Mo BO3PACTHOMY COCTaBy
NTUL B PA3MHOXKAIOWMXCST Mapax Mbl BUAUM
BBLICOKYIO CMEPTHOCTL. EcAM yyecTb, YTo AMILb
20% nap Ha AATae COCTOSIT U3 B3POCALIX
ntmu (crapue 6 Aet) n 40% nap BKAIOYAIOT
OAHY B3POCAYIO MTULLY, MPU TOAOBOW YMC-
A€HHOCTM MOMYASILMM, C YYETOM MOAOAbLIX

TEKYLLEro road M HEPa3sMHOKAIOIIMXCS MTULL,
B 3310-4347 ocobeii AOAsI CTApPLIX MTULL BO
BCEW aATaliCKOM MOMYASILIMM BUAQ COCTaBASIET
b 14,3-16,2%. 210 roBOPUT O TOM, YTO
3 13 KKABIX 5 HAGAIOAAEMBIX MApP CTEMHBLIX
OPAOB Ha UCCAEAYEMON TeppuUtopumn chop-

CrenHoit opéa. doto U. KapsikuHa.

Steppe Eagle. Photo by I. Karyakin.

MUPOBAAMChL B TEKYIWMWA TOA AMOO B TOA,
MPEAWECTBYIOWMNIA HABAIOAEHUSIM. A 3HAYMT,
©KErOAHbI OTXOA TOMYASILMM  COCTaBASIET
6onaee Tpetn ocobeil, ysKe y4acTBYOWMX B
Pa3MHOXXEHMM, HAa CMEHY KOTOPLIM B CAe-
AYIOUWMIA TOA MPUXOASIT MOAOAbIE MTULILL. OT-
XOA MOAOABIX MPYU BbLICOKOW MPOAYKTMBHOCTU
MOMYAsILMM COCTABASIET Taloke BoAee Tpetn
ntvu. Tae rmbHyT Bce ™M nmmubl? K coxka-
A€HMIO, Ha 3TOT BOIMPOC Mbl MOKa HE 3Haem
OTBETA, TaK Kak HabBAlOAaeMasi HamMmu rMGeADb
Ha O AJI1 B peroHe MeHblie, AdKE C
YYETOM MaKCMMAaALHOM OLIEHKM YPOBHSI M-
6eAn, KoTopasi SIBHO 3aBbllieHA. YYuTbiBast
BBLICOKYIO MPOTSDKEHHOCTL  MUIPALIMOHHOTO
KOPMAOPA CTEMHLIX OPAOB AO MECT 3MMOBOK,
ypoBeHb rmbean ntmu Ha O AJI1, aHaro-
TMYHDIA aATaliCkOMy, MOYKHO MpPeAroAarath B
AOBOV TOUKE 3TOrO KOPUAOPA, U ECAU TAKMX
TEPPUTOPUIN HECKOALKO Ha MYTU CAEAOBAHMSI
OPAOB K MeCTam 3VMMOBOK, OCTaéTCsl TOAb-
KO PAAOBATLCsl, YTO TMOMyAsiLMsl €lWé B CO-
CTOsIHMM CeBsl MOAAEPIKMBATL, HECMOTPSI HA
OrPOMHbIE MOTEPU.

YUUTLIBASI HAWM OLIEHKM MOEAM CTEMHbIX
opaoB Ha IO A3l B pervoHe (ot 215 Ao
997 ocobeit Mpy Pa3HLIX METOAAX PACYETA) U
B Ycrb-KaHckom kotaosmHe (50-60 ocobein)
MOYKHO TPEATIOAOXKMUTD, YTO MPOBEAEHHLIE B
2011-2012 rr. nTMueoxpaHHbLIE Meporpu-
stusi Ha AJI B Ycrb-KaHckoit KOTAOBMHE
COKPAaTSIT YPOBEHb TMOEAM CTEMHOTO OpAa
B pervoHe Ha 5,0-27,7% (12,5-14,9% aas
rHE3A0BOTO apeasa M 30HbLI KOY€BOK) U CO-
XpaHsAT >ku3Hb 1,4—1,5% crenHbix OpAOB U3

TTeHLbI CTerHOro opAa B rHe3Ae.
®oro A. AeBalikuHa.

Nestlings of the Steppe Eagle in the nest.
Photo by A. Levashkin.
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I13Y YAbsiHoBCKOro
MPOU3BOACTBA Ha
pasanyHbix 10 A3I1 B
Pecriy6anke AATaiA.
®oro M. KapsikuHa.

BPDs manufactured

in Ulyanovsk on the
different PI power lines
in the Republic of Altai.
Photos by I. Karyakin.

PErMOHaALHOM MOMYASILMM B FOA. HacKkoAbKo
BEPHDI MPEAEADLI 3TUX OLIEHOK, NMOKKYT AAAbL-
Helilve MOHUTOPUHIOBbIE CCAEAOBAHMSI MO-
MyASILMU CTEMHOTO OpPAA B ropax Aatasi. Aas
NMTUL B LEAOM MO>KHO TOBOPUTL O COKpalle-
HMM YPOBHsI TnGean B AATaCKOM Kpae u Pe-
cnyoamke Aatai Ha 0,72%, Tak Kak MMEHHO
CTOALKO MO MPOTSHKEHHOCTM 3aHumatot 1O
A3I1, 3akpoitoie T13Y B Ycrb-KaHckon Kot-
AOBMHE, OT CyMMapHo npoTtsbkéHHocTn 10
A3l B 3TMX pervoHax (BKAIOYasl PaBHMHHYIO
4acTb AATACKOro Kpas).

Yuutbisast 061yto NpoTspkEHHOCTL [TO AT
B AATalickoM Kpae 1 Pecriybamke AaTai, 3a-
KpbITbIX [13Y K koHLy 2012 r. «MPCK Cnbu-
pv» 1 MTC (310 okoAO 435,5 kM), MCXOAs U3
obuweii npotspkéHHocty MO AT (2880 km),
MO>KHO TOBOPUTL O COKPAILEHMM MPEAMNo-
Aaraemori rméean nmu B perroHe Ha 15%.
CoKkpalieHme NMpeArnoAaraemon rubean cren-
HOro OpAa Ha AATae 3a CHYET NTULIe3ALMUTHDBIX
meponpusituit «MPCK Cnbupu» n MTC no
cocTosiHMio Ha 2012 r. MOXKET OLEeHMBATb-
cs1 Ha 15,1-69,5% npu pasHbIX CLEHAPUsIX
OLEHKM YypoBHsl rMbean. boaee BepOSITHO
BBLIFASIAUT OLIEHKA COKPALLEHMsI YPOBHs1 rnbe-
AM CTernHoro opAaa Ha 37,5%, ncxoas us Toro,
yto npaxtnyeckn sce NSl ocHawaamce M3Y
B 30HE THE3AOBaHMSI U KOYEBOK CTEHOro
OopAa, NPUYEM, NMPENMYLIECTBEHHO B FOPHOM
30He AATasl U MPEAropbsiX, B TOM YMCAE B OC-
HOBHDBIX THE3AOBLIX IPYMMMPOBKAaX CTEMHOro
opaa B Ycrb-KaHckoil kotaoBmHe n Yyiickoin
crenu B Pecriybanke AATaii.

3akAaloueHme

Ob6Cy>KAEHNE PE3YALTATOB  KAMEPAALHOW
PaBoThi  MOATBEPIKAAET, YTO KOHKPETHDLIN
BKAQA MTULIE3AIUUTHLIX MEPOMNPUSITUIA B OX-
PaHy Pa3HbIX BUAOB HAAO PACCUUTLIBATL OT-
AEALHO, YTO SIBASIETCS AOBOALHO TPYAOEMKOM
3arauyei. AAsl KOPPEKTHLIX OLEHOK Heob-
XOAVIM AOCTaTOMHO GOALLION O6LEM AAHHLIX
KaK Mo rmbeAm MTuLl, Tak U MO YMCAEHHOCTM
MX THE3AOBLIX MOMYASILIMIA, KOTOPLIA B GOAL-

LIMHCTBE CAyYaeB MOMpocCTy oTcyTcTByeT. [o-
3TOMY, OLEHMBAsi YPOBEHb I'MOEAM PasHbIX
BMAOB MTULL M BKAAA MTMLE3AWMUTHLIX MEPO-
npusituii Ha A3l B coOXpaHeHMEe OTAEALHbLIX
BUMAOB, OOADbLIE MPUXOAUTCSI MOAAraThbcsl Ha
SKCMEePTHbIE OLIEHKM, YeM Ha TOYHbLIA mare-
MaTU4eCKUi pPacyér, Tak Kak AMHEMHbIe MO-
A€AM B OLIEHKE YPOBHSI TMOEAU PA3HLIX BUAOB
4acro He paborTaior.

MonutopuHr IO A3l u NTMLEOXPAaHHLIX
MEPOMNPUSITUNA, BEAYIIMXCS HA HUX, MOKAa3bl-
BAET aKTYaAbHOCTb PAOOTLI MO OCHALEHWIO
1O ASIT M3Y. OaHako, paboTbl 3T BEAYTCS
KpaHe MEANEHHO, OCOBEHHO hMAMAAAMM
«MPCK Cnbupu», B BEAEHUM KOTOPLIX HAXO-
AmTCst GoAblast yactb [0 A3, Habatoaaet-
Csl 3aTSITBAHME 3aMAQHUPOBAHHBIX CPOKOB U
SIBHOE >KEAaHUe TPATUTb MMHUMYM CPEACTB
Ha pekoHcTpykumio O A3I, a Takke xa-
AQTHOCTL B XOA€ OCHAUIEHMsI — PEryAsipHO
HapyLaeTcsl TEXHOAOTMsSI OCHAILEHMsI, OCHa-
WaIOT He BCEe Ooropbl U nsoasitopul. Hecmo-
TPsl HA TO, 4YTO puanarsl «MPCK Cubupu»
TPaTST CPEACTBA Ha OCHaueHue AvHui [13Y,
KOHTPOAL 3a MPOLECCOM CO CTOPOHLI Py-
rooactBa MPCK orcytcrByer, BMAMMO, MO
MPUYMHE HECepPLE3HOrO OTHOWEHMsI K 3TOM
AESITEALHOCTM M HEBOABWMX  (PMHAHCOBBIX
3arpar Ha ocHaweHus1 A3l [N3Y oTHocuTeAb-
HO ApPYrMX crareii pacxoaos. [lostomy ao
noAHoro ocHawenust 1O A3IM B Hamboree
Ba)KHLIX paioHax AATasl, TA€ COCPEAOTOUEHDI
KPYMHbIE THE3AOBLIE TPYMIUPOBKM PEAKMX
BMAOB MTML, HEOBXOAMMO BECTM MOCTOSIHHDIN
KOHTPOAD 3a A€SITeALHOCTLIO BAaAeAbLeB NI
MO PEKOHCTPYKUMM U ocHaweHuto ADIT 13Y.

OpraHbl rOCyAapPCTBEHHOTO KOHTPOASI B
chepe oxpaHbl MPUPOALI OTMAXMBAIOTCSl OT
NpoBAEMDI, & B PSIA€ CAyHaeB Ha Mpobaemy
He pearvpyeT u rnpokyparypa. B yacrHocty,
Ha obpaieHne CGIKOLEHTPA MO PaKTY Ha-
PYLWEHMs 3aKOHOAATEALCTBA B XOAE 3SKCIIAY-
araumy 10 A3I1 komnaHusimu MeragooH U
Boimneakom B AATaliCKOM Kpae OT MPOKYpPo-
pPa AATaliCKOM ME>KpPaOHHOW MPUPOAOOX-
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Hawmboaee yactblie Ha-
PYLU€EHUs1, BbISIBAEHHDIE B
Pecriybavike AATait npm
ocHatueHuy AJI1 T13Y:
HeocHaleHue T13Y or-
AEAbHDIX MPOMEXKYTOU-
HBIX UM BCEX aHKEPHBIX
oriop (BBEpXY ¥ B LIEH-
Tpe), HEAOOCHalleHne
T13Y AOMOAHUTEABHDBIX
U3O0ASITOPOB AMBO He-
Ka4eCTBEHHAs1 U30ASILIMS
YHaCTKOB BSI3KM MPOBOAA
Ha usoAsaTopax (BHU3Y).
Pe3yAbTaT HEKa4yeCcTBeH-
HOro OCHAIUEHUsI AU
HeAoocHaueHus1 AJI1
I3Y — rubeAb nmu:
OCTaHKM OPAA-MOTMAb-
HUKa MOA aHKEePHOW
0r1opo#, HEOCHalEHHOM
I13Y — B LeHTpe.

Poro M. KapskuHa.

The most frequent faults
revealed for the power
lines equipped with
BPDs in the Republic
of Altai: absence

of BPD on some
intermediate and all
the anchor poles (top
and center), absence
of BPDs on additional
insulators, or bad
insulation of the places
of wire attaching to the
insulator (bottom). The
result of negligence in
power line equipping
with BPDs is bird
deaths: remains of the
White-Tailed Eagle
under the anchor pole
unequipped with BPDs
— center.

Photos by I. Karyakin.

paHHoli npokyparypsl A.Il. AMutpueBa or-
BeTa TaK M HE MOCAEAOBAAO, HU B MECSYHDLIN
CPOK, OMpPEAEAEHHDLI 3aKOHOM, HU TMO3XeE.
OT 6OALIWMHCTBA YIOAHOMOYEHHDIX MPUPO-
AOOXPAaHHbIX OPraHoB AATaliCKOro Kpasi B
OTBET Ha obpaieHus OBWeCTBEHHOCTU MPU-
XOASIT OTNUCKM. B pervioHe aaeksatHo pabo-
TaeT Avub [OpHO-AATaickas MeXXpamoHHas
NPUPOACOXPaHHAs MPOKypatypa, 6aaroaapsi
AKTMBHOW MO3MLIMKN KOTOPOW YAAAOCL PELINTL
NpobAeMy ocHaleHMs1 Hanboaee «yOOMHLIX»
[1O A3I1 B Ycrb-KaHckoi kotaoBuHe. Pery-
ASIPHO Mbl CTAAKMBAEMCsl C MO3MLMEN BAa-
AeabueB ASl, YNHOBHUKOB M Aa)Ke MPOKY-
POPOB, 4YTO «BUMHA» BAaseAbLieB A AonkHa

ObITb AOKA3aHA AOCTOBEPHON CMEPTLIO MTHL
(>keaareAbHO, BUAOB M3 KpacHowm KHuru Pd)
OT NOpPavkeHMs SAeKTPoTokoM. Kak npaeuao,
VMM YIyCKaeTcsl TO, YTO 3Kcnayaraumst A3l
6e3 T3V sBAsIETCSl MPOTMBO3aKOHHON cama
no cebe, T.K. HapywaeT TpeGoBaHus MO rnpe-
AOTBpALEHUNIO TMOEA OBLEKTOB XKMBOTHOTO
MUpa Mpy OCYIIECTBAEHUM MPOU3BOACTBEH-

HbLIX MPOLECCOB, a TaKk>)Ke IMpu 3SKCrAyaraumm
TPAHCMOPTHLIX MAarucrpasen, TpybonpoBo-
AOB, AMHWUI CBSI3U U 3AeKTporiepesadn (Y-
Bep>kaeHbl [TocraHoBAeHMem [NpasuTteAnLcTBa
P®d or 13.08.1996 N2 997).

Or1aeAbHasi MpobAemMa CTOUT C COTOBLIMM
KomMnaHusimu. B Hacrosiwee Bpemsi npouecc
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Ha A3I1 k cotoBbiM
BbILIKAM HABAIOAAETCS
BLICOKMIT YPOBEHD rnbe-

AU OPAOB, TaK Kak OHU
MPOXOASIT YEPE3 MAKCH-
MAAbLHO TPUTOAHDLIE AAST
06UTaHUs OPAOB MECTA.
doro M. KapsikuHa.

High rate of mortality
of eagles caused by
electrocution has been
recorded on power
lines going to the
cellular towers, because
they cross the habitats
that are most suitable
for the eagles nesting.
Photos by I. Karyakin.

PasBUTMSI MHCPPACTPYKTYPLI COTOBOW CBSI3U
Ha AATae HaxXOAUTCS HA HA4YaALHOM 3Tarie —
CBsI3bI0 MOKPLITO MeHee 10% Tepputopun
pecrnybanku Aatait 1 meHee 30% Tteppuro-
pum Aatanckoro kpasi. Kpome Toro, kKo MHO-
VM BbILIKAM MAYT A€PEBsIHHbIE, Ge30macHbie
AAst tin ASM. OAHaKO, MCCAEAOBAaHMSI MOKa-
3bIBAIOT, YTO B PAOHAaX, MAOTHO HACEAEHHDLIX
PEAKMMM BMAAMM XMUHLIX MTULL (HANpUmep,
OopAaMM), KaKALIA KMAOMETP MTULIEONacHOM
Al B nepBbii K€ TOA €€ >3KCnAyarauum
MPUBOAUT K MCYE3HOBEHMIO OAMDKAMIIErO
THE3A0OBOIO Y4YacCTKa, & B MOCAEAYIOLIME TOADI
TaKME AVIHUM aKKyMYAUPYIOT Ha cebe rubeab
HOBLIX MTUL, TMLITAIOWMXCSl THE3AMTLCST Ha
0CBOGOAMBLIEMCSI yYacTKe. TakMm oBpasom,
AKE €CAM MTULEONACHLIX AMHUA MaAO, OHU
MPVBOASIT K 3HAYUTEALHOMY COKpALIEHMIO
MonyAsiuMn B LeAOM. [103ToMy OT COTOBbLIX
KOMIMaHUA HEOOXOAMMO AOBMBATLCS MPMH-
LIMMUAABLHLIX PELIeHUI YCTaHABAMBATL TOAb-
Ko 6e3onacHole aAst ntvu Al v nposectn
OcHaleHue yke cyuectsytowmx A3l ntmue-
3aWmTHLIMK ycTpoiictBamu. Komnanus OAO
«MobuabHble Terecucremb» (MTC) yke B
2009 r. npuHsiAa pelueHre Bce HoBble AJI B
Pecrnybavike AnTaii AeAath 6€30MacHbLIMU AASI
MTUL, & B HAaCTosIllee BPEeMsl peaAnsyeT Mpo-
rpammy Mo OCHAIIEHMIO BCEX MTULIEOMNACHbIX
ADIT T3Y B Aatae-CastHCKOM pervoHe B
uearom. Komnanmm MeradhoH n Boimneakom
(buaaiiH) UrHOPUPYIOT MPUPOAOOXPAHHOE
3aKOHOAATEALCTBO M OBpaleHysl OOWECTBEH-
HOCTM IO MOBOAY NMPOBAEMDI TMOEAM MTHL Ha
mx A3l u ocHaweHus [13Y A3l 31Mx Komna-
HUM, BUAMMO, MPUAETCSI AOOUBATLCS B CyA€6-
HOM MOPSIAKE.

Hecmotpsi Ha Maccy caoXHOCTel, ecTb
Haaekaa, 4yto K 2020 r. yAacTcsi MOAHOCTLIO
pewnts npobaemy rmbean nrmu Ha ASM B
AATae, AASI YEro HEOOXOAMMA TMOCTOSIHHAs
MoAAEpPsKKa OBWECTBEHHOTO KOHTPOoAs 1O

ASI1 1 meponpusITUii, BEAYLIMXCS MO UX pe-
KOHCTPYKUMM U ocHaweHuto [13Y, a Ttaioke
MOAAEPIKKA YCUAMIA MO MOHY>KAEHMIO MOAL-
30BateAein u BAaaeabLes Al aerats nx Hes-
OMAacHLIMM AAST MTTULL.

bAaroaapHoOCTH

B 3aKAKO4EHMM XOTEAOCD OLI MOBAAroAAPUTL
BCEX Y4YaCTHMKOB aKkcneamumin 2009, 2011 u
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