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Pesiome

B cooblLieHmm npoaHaAn3mnpoBaHbl paHee onyBAMKOBaHHbIE B AUTepaType chakTbl rOeAU KPYMHBIX XMLLHbBIX MTULL B AEK-
TpoceTeBoi cpeae TatapcraHa ¢ 2012 . 1 AONOAHUTEAbHbIE, BbiBA€HHBIE C 2019 T., B TOM YMCAE Ha TEPPUTOPUM COCEAHE-
ro permoHa — YAMypTcKoi PecnybAnkiu. AHaAM3 AaHHbIX MOKa3sbiBaeT, 4To Ha nTuueonacHbX ADIM 6-10 kB nornban mono-
Abl€ OPAbI-MOTMALHUKM (Aquila heliaca) A0 3-x AeT >kn3HK (N=11). AOAS CAETKOB, MOrMOLLMX BOAM3M MHE3AOBbIX y4acTKoB
nocAe BblA€Ta M3 MHE3A, cocTaBmAa (81,8%, n=9); oaHa nTMUA NornbAa Ha BTOPOM FOA XKM3HM M OAHA — 3-X AETHEro
Bo3pacTa. [MbeAb CAETKOB BbISIBAEHA Ha § THE3AOBBIX TEPPUTOPUSIX (HA OAHOM M3 HUX ABaXKABI), HTO COCTaBAsieT 3,9% oT
BCEX M3BECTHbIX B TaTapCTaHe FHe3A0BbIX TEPPUTOPHIA OPAA-MOMUAbHIMKA K OKOHYaHUIo 2021 1. (n=205) u okoro 7,2%
oT 111 rHe3A0BbIX TEPPUTOPHIA B 16 AAMUHUCTPATMBHBIX palioHax I0ro-BocToka TatapcTaHa, rae Beaétcst Hedpreao0biva.
M3 6 CAETKOB, A KOTOPbIX ObIA YCTaHOBAEH BPEMEHHOM MHTepBaA rMbeAn, BO BTOPOI MOAOBMHE aBrycTa nornbam 2
OpAa, M TaKKe Mo 2 opAa NOrnbAM B NepBoii M BTOPOI MOAOBMHAX CeHTAOPS. AUCTaHLMM OT TOYHO YCTAaHOBAEHHbIX THE3A
AO MecTa rnbeAn CAETKoB coctauan oT 0,26 A0 11,7 kM, B cpeaHem 2,56 km (n=7). B 57,1 % rubeab npoun3oLLAa Ha pac-
cTosiHnm MeHee T km (0T 260 a0 600 M), B 28,6 % — Ha AUCTaHLIMM OT 2 A0 3 kM. HabAloAEHHS 3a MOBEAEHHEM OPAOB-MO-
FMABHMKOB B MECTaX MHe3A0BaHMS MoKa3blBaeT HeKylo M30MpaTeAbHOCTb, a UMEeHHO n3beraHue Hanboaee onacHbix ADIT.
MpoaoAxkaeTcs ananTaumns OPAOB-MOIMAbHUKOB K DAEKTPOCETEBOW Cpeae — OOHapy»KeHbl 3 HOBbIX FHE3A0BbIX ydacTka
Ha onopax BbICOKOBOALTHbIX ADIT. BbisiBA€HbI 2 CAydas rubeAn MOAOAbIX opAaHoB-GeaoxBocToB (Haliaeetus albicilla)
Ha nTuueonacHsix ADI 610 kB B rayOuHe AeCHbIX MaCCMBOB Ha Y3KMX A€CHbIX Mpocekax B TaTapcraHe u YamypTum, a
TaKke crenHoro opaa (Aquila nipalensis) B Y amypTun. FNpoAOAKaeTCS HE3aKOHHas IKCTMAyaTaLMs 1 AdKe CTPOMTEALCTBO
HOBbIX NTuueonacHbix AJIM 6-10 kB. HecMoTps Ha MpoBoAMMBIE MepbI MO 3aLLMTe MTULL OT rMOeAn B IAEKTPOCETEBOM
Cpeae, TeMIbl M Ka4eCTBO 3TUX MePONPUATHIA TaKoBbl, 4TO B DAV KalLLem Oyayuiem ADIT OyayT, Kak 1 ceitdac, HeraTms-
HO BAMSITb Ha OPAAHOB M OPAOB B HATMBHOI 0OAACTH.

KaroueBbie caoBa: xuilHble NTULILI, opAaH-GeaoxsocT, Haliaeetus albicilla, opéa-moruabhuk, Aquila heliaca, nopaxe-
HUe DAEKTPOTOKOM, nTuueonacHsie ADI 610 kB, TatapcTan, Yamyptus.

IMocrynuaa B peaakunto: 20.12.2021 r. MpuHara k nydankaunm: 28.12.2021 r.

Abstract

The report analyzes the deaths of large birds of prey on power grid facilities of Tatarstan previously published in the
literature since 2012 and additional ones, identified since 2019, including in the neighboring region — Udmurtian Re-
public. Analysis of the data shows that immature Imperial Eagles (Aquila heliaca) up to 3 years old (n1=11) died on the
6-10 kV power lines dangerous for birds. The percentage of fledglings that died near breeding territories after leaving
their nests was 81.8% (n=9); one bird died in its second year of life and one bird died in its third year. The death of
fledglings was identified in 8 breeding areas (in one of them twice), which is 3.9% of all known breeding areas of the
Imperial Eagle in Tatarstan by the end of 2021 (n=205) and about 7.2% of 111 breeding areas in 16 administrative
districts of southeastern Tatarstan where oil production is taking place. Two out of six fledglings, for which a time inter-
val of death was established, died in the second half of August, and 2 eagles also died in the first and second halves of
September. Distances from precisely known nests to locations where the fledglings died ranged from 0.26 to 11.7 km,
2.56 km on average (n=7). In 57.1% of cases deaths occurred at distances less than 1 km (from 260 to 600 m), and in
28.6% of cases at distances from 2 to 3 km. Observations of the behavior of Imperial Eagles in breeding grounds show
a certain selectivity, namely avoidance of the most dangerous power lines. Adaptation of Imperial Eagles to the electric
grid environment continues — 3 new breeding territories on the electric poles of high-voltage power lines were found.
Two cases of death of immature White-Tailed Eagles (Haliaeetus albicilla) were identified on 6-10 kV power lines dan-
gerous for birds deep in the forestland on narrow forest cleared strips in Tatarstan and Udmurtia, as well as the Steppe
Eagle (Aquila nipalensis) in Udmurtia. lllegal exploitation and even construction of new 6-10 kV power lines dangerous
for birds continues. Despite the measures taken to protect birds from death in the electric grid environment, the rate
and quality of these measures are such that in the near future power lines will have a negative impact on eagles in the
native area as they do now.

Keywords: birds of prey, White-Tailed Eagle, Haliaeetus albicilla, Imperial Eagle, Aquila heliaca, electrocution, transmission
lines 6-10 kV dangerous for birds, Tatarstan, Udmurtia.
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Beeaenue

[Mpobaema rnbeAm XMLHbLIX NTULL Ha BO3-
AYLWIHBIX AMHMAX  2AeKkTponepeaadn  (ADIT)
“meeT obLuemupoBble MacliTabbl (Lehman
et al., 2007; Prinsen et al., 2011; Loss et al.,
2014), n Poccus He SIBASETCS MCKAIOYEHMEM
(Mectos, 2005; KapsiknH, 2012; CaATbIKOB,
2014). B Pecnybanke TaTapcraH npobaema
rmbean ntuu Ha ADI B pesyAbTaTe nopaxe-
HUSI DAEKTPOTOKOM OblAa MAEHTUCPMLIMPOBA-
Ha B 1981 r. (CaatbikoB, 1998; 1999; 2000),
M TOABKO C KOHLA nepBoro aecarmaetunsa XXI
BEKa peLlleHMio 3TOM NpobAeMbl CTaro yae-
ASITbC  0ocoboe  BHMManue (bekmancypos
u ap., 2012b; bekmancypos, 2012; 2013).
OAHaKO B3aMMOAEMCTBME XMLLHbIX NTUL M
O0OLEKTOB IAEKTPOCETEBOr0 KOMIMAEKCA He
BCErAa HECET yrpo3y XXM3Hu nTuuam. Muorune
BMAbI, B TOM YMCAE OPAbI, OCBanBaloT ADIT B
KayecTBe Mpucas, yAyHllas LAHChI Ha OXOTY
B OTKPbITOM MECTHOCTH, & TaKXKe MCMOAL3YIOT
MX Kak rHe3aoBble cyOcTpaThbl, boaee Geso-
nacHble 1 AOArOBeYHble, Yem aepesbs (Kaps-
KnH, 2008). He obowéA npouecc ocBOeHMs
opaamu AT 1 TatapcTaH — OPEA-MOTMAbHMK
(Aquila heliaca) ctan rHe3anTbcst Ha onopax
BbICOKOBOABTHbIX AD[ Ha toro-soctoke Ta-
TapCTaHa B CaMOM MAOTHOW MHE3A0BOW rpyn-
nupoBKe 3Toro Buaa B Tatapun (bekmaHcy-
pos, 2015).

M3yueHme rmbean n noBeaeHus NTUL Ha
SAEKTPOCETEBbLIX YCTAHOBKAX, a TakXKe CTUMY-
AMpoBaHue moaepHusaumnmn AT cpearero Ha-
npskeHns 6-10 kB, KoTopble Mo CBOMM KOH-
CTPYKTMBHbIM OCOOEHHOCTAM SBASIOTCS MTK-
LIeONacHbIMM, OCYLLECTBASAOCH B XOA€ psiAd
MPOEKTOB, OCHOBHOM 3aaaqeii KOTOPbIX OblA
MOHUTOPUHI FHE3A0BbIX FPYNMUPOBOK KPyr-
HbIX XMLLHbLIX NTUL B PecnyOanke TatapcraH.
OTU NPOEKTbl BEAMCb HenpepbisHo ¢ 2011
roaa. lNocae 2011 r. He yAaAOCb OpraHuso-
BaTb peryAsapHoe obcaeaoBarmne ADIT € ueAbio
BbIICHEHMS MaCLUTaboB rMOeAM Ha HUX OpAa-
HoB-OeaoxBoCTOB (Haliaeetus albicilla) n opaos
B HATMBHOM 00AACTH, TeM He mMeHee, coDpaH-
Hble MOMNYyTHO (PaKTbl MPEACTABASIOT MHTEpeC.
OnpeaenéHHas MHcpopmaLmst o rmbean opaos
MOAy4YeHa B pe3yAbTaTe MeYeHMs MTEeHLOB
LIBETHbIMM KOAbLIaMM U GPS/GSM-Tpekepamu.
3HaUUTEABHYIO MHCPOPMALIMIO NPUBHECAO B3a-
MMOAGUCTBME C TPaXKAAHCKMM HacCeAeHMeM,
3aMHTEPECOBaHHbIM B OXpaHe NMPUPOAbI.

B aaHHOM COOBLLEHMM NPOaHAAM3MPOBaHI
paHee ornyOAMKOBaHHbIe B AMTEpaType PaKTbl
rMOEAM KPYMHbIX XMLLHBIX MTUL B 9AEKTPOCe-
TeBon cpeae TarapcraHa ¢ 2012 r. u AoMnoa-
HUTEAbHbIE — BbiiBA€HHbIe € 2019 roaa, B ToM
YMCAE Ha TEPPUTOPMM COCEAHErO permoHa —
B YAMypTCKoi Pecnybamke.

Introduction

The problem of deaths of birds of prey on
overhead power lines is a worldwide problem
(Lehman et al., 2007; Prinsen et al., 2011;
Loss et al., 2014), and Russia is no excep-
tion (Pestov, 2005; Karyakin, 2012; Saltykov,
2014). In the Republic of Tatarstan the prob-
lem of birds electrocution on power lines was
identified in 1981 (Saltykov, 1998; 1999;
2000), and only since the end of the first dec-
ade of the XXI century special attention has
been paid to this problem (Bekmansurov et
al., 2012b; Bekmansurov, 2012; 2013). How-
ever, the interaction between birds of prey
and power grid facilities is not always life-
threatening for birds. Many species, including
eagles, develop power lines as perching sites,
improving their chances of hunting in the
open ground, as well as using them as nesting
substrates that are safer and more long-stand-
ing than trees (Karyakin, 2008). Tatarstan was
also involved in the development of power
lines by eagles — the Imperial Eagle (Aquila
heliaca) began to nest on the electric poles of
high-voltage power lines in the southeast of
Tatarstan in the densest breeding group of this
species in Tatarstan (Bekmansurov, 2015).

The study of bird mortality and behavior on
electric grid facilities and stimulation of 6-10
kV medium-voltage power lines moderniza-
tion has been carried out since 2011 during
several projects implementation, the main
task of which was monitoring of breeding
groups of large birds of prey in the Republic of
Tatarstan. Certain information on eagle deaths
was obtained as a result of tagging nestlings
with colored rings and GPS/GSM trackers.
Significant information was brought by inter-
action with civilians interested in nature con-
servation.

This report gives both previously published
deaths of large birds of prey in Tatarstan pow-
er grid facilities since 2012 and those identi-
fied since 2019, including in the neighboring
region, the Udmurtian Republic.

Observations of the behavior of eagles in
breeding grounds also show a certain selectiv-
ity, namely avoidance of the most dangerous
power lines. In addition, new facts of eagles
nesting on electric poles of high-voltage pow-
er lines were revealed.

Materials and methods

In order to find dead eagles, the electric
poles of 6-10 kV medium-voltage power lines
and the area under them were examined
mostly only along the route of the expedition
vehicle, or selective inspections of individual
sections of power lines were made.
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HabAloaeHns 3a noBeAeHMEM OPAOB B Me-
CTax rHe3A0BaHMs TakXKe MoKa3sblBaloT HeKYIo
n306MpaTeAbHOCTb, @ UMEHHO M3beraHune Hau-
6onee onacHbix ADI. AONOAHUTEABHO BbisIB-
A€Hbl HOBble (PaKTbl FTHE3A0BAHMSI OPAOB Ha
ornopax BbICOKOBOAbTHbIX AD[.

Matepuanbi n metoabl

[MTrueonacHbIMM  BO3AYLLHBIMU - AUHUAMM
anekTponepeaayn (ADl1) npusHaHbl AMHWK
cpeaHero Hanpsikenus 6-10 kB, kotopbie
B KOHCTPYKLMM OFOAOBKa OMOp MMEIOT 3a-
3EMAEHHbIE  HEWU3O0AMPOBAHHbLIE  METaAAK-
yeckue TpaBepchl, 00OpyAOBaHHble Mpe-
MMYLLECTBEHHO LUTLIPEBLIMM  M30ASTOPaMM
M HEU30AMPOBAHHBIMM MPOBOAAMM, a TaKxKe
YKOMMNAEKTOBaHHbIE APYrMM 000pyAOBaHMEM
€ BAM3KO PACMOAOXKEHHbBIMM KOHTaKTaMK Ha-
NPSKEHNSA M 3a3EMAEHHBIMM YCTPOUCTBaMM,
KOTOPbIE IKCMAYaTUPYIOTCH 03 AMDAEKTPMU-
YECKMX MTULEe3aLLUMTHbIX YCTPOUCTB (CaATbl-
KoB, 2014).

C ueAbio BbIIBACHMS NOMMOLLMX OPAOB OMO-
pbl ADI cpeanero Hanpskenmns 6-10 kB u
MPOCTPAHCTBO MOA HUMM OCMATPUBAAMChL B
OCHOBHOM TOABKO MOMYTHO, MO XOAY CAEAO-
BaHMS BKCMEAMLIMOHHOIO aBTOMOOMAS, AMOO
MPOBOAMAMCE BLIDOPOUHBIE OCMOTPbI OTACAD-
HbIx OTpe3koB ADI. DT AeCTBMA NPOBOAK-
AUCb BO BpeMms Mnoucka rHésa Ha paHee HeoO-
CAEAOBAHHBIX TEPPUTOPUAX B HaYaAe Ce30Ha
Pa3MHOXKEHMS M MO ero OKOHYaHMIO, a Takxe
BO Bpemsi MOHMTOPMHIA FHe3A0BaHKS 1 noce-
LLUEHMS THE3A C LIeAbIO KOAbLIEBAHWS MTEHLIOB.

Meuenne NTeHLOB KPYMHbLIX XMULLHbIX NTUL
LBETHbIMM KOAbLAMM ObIAO HauaTo B TaTtap-
craHe B 2072 r. 1 NPOAOAXKEHO B MOCAEAYIO-
tme roabl. KoAbLueBaH1e NpoBOAMAOCH B Me-
PMOA BO3pacTa NTEHLOB MPEUMYLLECTBEHHO
oT 30 A0 60 AHel. AAs OPAAHOB-OEAOXBOCTOB
3TOT MEPUOA MPUXOAMACH B OCHOBHOM Ha
KOHeL Masi M NepByio MOAOBMHY MIOHA. AAg
OPAOB-MOTMABHUKOB — € 610 Mi0AS MO Hava-
AO aBrycra. Aas 6OAbLLIOFO MOAOPAMKA — Ha
BTOPYIO MOAOBMHY MIOAS. [TTeHUbI METUAKCD
HEMOCPEACTBEHHO Ha rHé3Aax.

[MTeHubl OpAaHOB-OEAOXBOCTOB METUAMCD
LBETHbIMM KOAbLLaMM CPEAHEBOAXKCKOW LIBe-
TOBOW CX€MbI, MTE€HLbI OPAOB-MOTMALHUKOB U
BOABLLMX MOAOPAMKOB — KOAbLAMM, MPEeAHa-
3Ha4YeHHbIMK AN BOArO-YpaAbckoro permnoxa
Mo NPOrpaMme KOAbLEBAHWUS XMLLHbLIX NTWLU
Poccuiickon cetn nsydeHmns m oxpaHbl nep-
HaTbIX XMLIHMKOB (KapskuH 1 ap., 2018a). Ha
KoAbLax umeeTca aapec caiita Cetn (WWW.
RRRCN.RU) u B pasaere «KoabLieBaHue)™
pasmellieHa cppeiimom BA «KoabLieBaHmey.
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The tagging of nestlings of large birds of prey
with colored rings has started in Tatarstan in
2012 and continued in subsequent years. Nest-
lings of eagles were tagged with colored rings
of RRRCN (Karyakin et al., 2018a). Informa-
tion was posted in the “Ringing” database’.
Two nestlings of the Imperial Eagle were also
tagged with ARGOS/GPS transmitters in 2016
and 1 nestling with Aquila-33 GPS/GSM track-
er in 2019, 11 nestlings of the White-Tailed
Eagle and 1 nestling of the Creater Spotted
Eagle were tagged with Aquila-33 GPS/GSM
trackers in 2018-2020 (Karyakin et al., 2018b;
Karyakin et al., 2019; author’s data).

In order to communicate with the popula-
tion on obtaining information on the dead
birds, events on eagle study in Tatarstan were
regularly covered in social networks and the
media for several years.

Examination of places of bird deaths was
carried out with fixing coordinates, finding
out owners of power lines, type of equip-
ment and poles on which birds had died, etc.,
were made on the facts of finding dead birds
or their remains during field surveys, as well
as during checks of citizens’ reports (Matsyna,
Zamazkin, 2010). Particular attention was
paid to the areas of electrocution on bird dead
bodies, the presence of rings and trackers.

Already known methods were used to esti-
mate the day of the bird death (Loktev, Fedo-
syutkin, 1992; Shnayder et al., 2020).

Results and discussion

I. Deaths and behavior of Imperial Eagles
(Aquila heliaca) on power lines in the native
area

1. Review of published data

1.1. In 2012, random examinations of
power lines in the southeastern regions of Ta-
tarstan resulted in findings of remains of im-
mature Imperial Eagles under 10 kV power
lines owned by Tatneft PJSC: in the vicinity of
Almetyevsk on May 8, and in the Aznakaevsky
District on October 26 (Bekmansurov, Karyak-
in, 2013). In both cases dead birds could have
been from the nearest breeding territories.

Ringing of eagle nestlings with colored rings
further showed that the death of fledglings in
most cases occurred on power lines within
breeding areas.

1.2. An immature Imperial Eagle died 2.7 km
away from the nest — the dead bird was
found on September 3, 2014, in the Novo-
sheshminsky District on a 10 kV electric
pole owned by Troitskneft CJSC (Karyakin
et al., 2015).
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Ha Tepputopmn TatapcraHa 2 nreHua op-
Aa-MOTMAbHKKA ObiAM  nomederbl  ARGOS/
GPS TpancmutTepamn B 2016 r. B pamkax
Poccuitcko-Benrepckoro npoekra noa py-
KoBoacTBoM M.B. KapskmHa n M. Xopsarta
(Kapsikun u ap., 2018b) n 1 nteneu — GPS/
GSM-tpekepom Ecotone B 2019 r. TlreHub
MoMeyeHbl Ha pa3HbIX HE3Aax B HedpTera-
30A00bIBAIOLIMX  palioHax pecrnybAnku: B
baBAnHCKOM, ByryAbMMHCKOM M MeH3eAnH-
CKOM, HEMOCPEACTBEHHO MepeA BbIAETOM MX
M3 THE3A.

B Boaxcko-Kamckom rocyaapcTBeHHOM
NPUPOAHOM  BMOCCPEpHOM  3aroBeAHMKeE
ObIAO MPOBEAEHO MeYeHue MTEHLOB Op-
AaHoB-6eroxBocToB  GPS/GSM-Tpekepamu
Aquila-33: B 2018 r. GbiAM MOMeueHbl 5
nreHuos (KapsikuH n ap., 2019), B 2019 u
2021 rr. —no 2 nteHua. B 2021 r. 1 nteHeu
OpAaHa-0eAOXBOCTa Takxke OblA MomedeH
B BepxoBbAX KyiObILLEBCKOrO BOAOXpaHM-
AMWa Ha TeppuTopum [oCyAapCTBEHHOrO
NPUPOAHOrO 3aKa3HMKa KOMMAEKCHOrO Mpo-
dpuas «HucTtble Ayray (MPOEKT Mo U3yHeHUIo
MUIpaUnii M TEPPUTOPUAABHBIX CBSA3EN Op-
AaHa-0eA0XBOCTa MoaaepyKaH OAaroTBopu-
TeAbHbIM (POHAOM «KpacuBble AeTH B Kpacu-
BOM MUPER).

B 2019 r. GPS/GSM-Tpekepamu Aquila-33
OblAM MOMeYeHbl 2 NTeHua OpAaHOB-OeAo-
XBOCTOB B HaLMOHaAbHOM napke «HuxHas
Kama» B Eraby>kckom paiioHe u 1 nTeHeu
GOABLLOrO MOAOPAMKA Ha COMPEeAeAbHOM C
HaUMOHAAbHbBIM MAPKOM TeppUTOpUK B Hix-
HEKaMCKOM palioHe B pamKkax npoekTos Poc-
CMINCKOM CETU U3YyYeHUS 1 OXPaHbl NepHaTbIX
XMLLHMKOB Ha CPEACTBa rpaHTa OAaroTBopu-
TeAbHOro dpoHaa «TaTHedpTb» 1 Ha CMOHCOp-
ckue cpeactBa KopamaHa bapTrouuyka.

AAS CBA3M C HaCEAEHMEM MO MOAYYEHMIO
nHpopMaLmMn No nornbLuMM NTULam  pe-
FYASPHO B TE€YEHME psiAa AT B COLMAAbHBIX
cetax 1 CMM ocsewwaancb cobbITUS MO M3-
y4€HMIO OPAOB B TaTapcTaHe.

Mo dpakTam HaXOAOK TPYMOB MTULL MAM MX
OCTaHKOB BO BPEMS MOAEBbIX MCCAGAOBAHMIA,
a TaKKe Npu NpoBepKe COOOLLUEHWUI rpax-
AaH MPOBOAMACH OCMOTP MECT rmbeAn nTuu
C (PUKCMPOBAHMEM KOOPAMHAT, BbISCHEHM-
em Baaseabues ADI1, Tuna obopyaoBaHMs
M OMop, Ha KOTOPbIX MOMMOAM NTULLI U T.M.
(Mausina, 3amaskuH, 2010). Ocobo obpalua-
AOCb BHUMaHME Ha y4aCTK1 MOPAXKEHUS DAEK-
TPOTOKOM Ha Tpynax NTuL, HaAM4YKMEe KOAeL U
TpeKkepos.

OueHka AaBHOCTM rMbeAn NTUL NPOBOAM-
AaCb MO y>K€ M3BECTHbIM MeToAMKam (AOK-
Tes, MeaocioTkmH, 1992; LLnaraep n ap.,
2020).

1.3. The mummified body of the Imperial
Eagle, also with colored rings on its legs, was
found on the head of the anchor pole of the
10 kV power line that feeds the oil pumping
unit (Bavlyneft NGDU) and removed from the
pole by power engineers on November 25,
2014. The bird died 260 m away from the
nest, where it was born the same year (Ka-
ryakin et al., 2015).

1.4. In the second half of August 2015, the
dead body of an immature Imperial Eagle was
found on the outskirts of Almetyevsk under
the pole of a 10 kV power line dangerous to
birds owned by Tatneft PJSC. According to the
rings on its legs, it was established that it was
also a fledgling of the current year, which died
at a distance of about 11.7 km from its nest
(Bekmasurov et al., 2016).

1.5. One out of two nestlings, tagged by
ARGOS/GPS transmitters at different nests in
the Bavlinsky and Bugulminsky Districts in
July 2016, returned to Tatarstan after the first
wintering and died from electrocution on the
power line. The bird died in July 2017 and
was found by a transmitter signal on April 15,
2018, in the Bugulminsky District under the
angle pole of a 6 kV power line owned by
Grid Company OJSC (Karyakin et al., 2018a).

2. Review of new data on the deaths of
Imperial Eagles

In 2020-2021, 5 new deaths of Imperial Eag-
les on 6-10 kV power lines were identified
within southeastern Tatarstan.

2.1. In the vicinity of the village of Chu-
paevo, Almetyevsky District, near the Almet-
neft oil shop, on August 19, 2020, a 3-year-
old dead eagle with the colored rings AA-
0388-8D and C-588 was found. It was estab-
lished that the dead bird had been ringed in
the nest in Sarmanovsky District of Tatarstan
on July 19, 2017. The corpse was found near
a transformer and an anchor pole with the en-
ergy isolating device, their contacts were not
protected by special bird protection devices
(fig. 1).

2.2. At the end of September 2020, locals
of the village of Novaya Kashyrovka found the
dead body of the Imperial Eagle fledgling with
colored rings AB-0419-1E and B-419 under an
intermediate pole of a 6 kV power line, also
owned by oil workers (Dzhalilneft, feeder 31-
07). The finding was reported to the district
representative of the State Committee of the
Republic of Tatarstan for Biological Resources,
who took the corpse and brought it to the state
veterinary laboratory for analysis for infectious
diseases, forgetting or intentionally not report-
ing that the bird died from electrocution. The
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Pe3yAbTaTbl M 00CyKA€HUS

I. TnbeAb M nNoseaeHne OpPAOB-MOTUAbHU-
koB (Aquila heliaca) na AJIN B HaTUBHO 006-
AaCTH

B Hauane HalMX MCCAEAOBAHMIA yxKe ObiAK
M3BECTHbI 2 CAyHast rOeAn MOAOABIX OPAOB-MO-
MMABHMKOB NEPBOro roaa »m3Hu Ha AJIM 6-10
KB B HuxHekamckom 1 AeHMHOrOPCKOM pait-
oHax TarapcraHa (bekmarcypos u ap., 2010).
DTO y>Ke MOKa3biBaAO, YTO B I0F0-BOCTOYHbIX
parioHax pecnybAnkm (Beicokoe aecocTenHoe
3aBOAXKbE) CMEPTHOCTb OPAOB B IAEKTPO-
CeTeBO cpeae HanbOAbLLIAS 3a CYET BLICOKOM
MAOTHOCTM TFHE3AALUMXCS Map 3TOro BuAa M
HanMOOAbLLIEN MAOTHOCTM MTMLeonacHbix Al
6-10 «B. Bbicokasg MAOTHOCTb MTMLIEONACHbIX
Al 3aeck cBsi3aHa € A00bIYel HedpTh.

1. O630p ONYOAMKOBAHHbIX AAHHBIX

1.1. B 2012 r. BbIGOPOUHbIE 0OOCACAOBAHMS
ADIT B 10ro-BOCTOYHbIX paioHax Tatapcra-
Ha MPUBEAM K HaXOAKaM OCTAHKOB MOAOAbIX
OPAOB-MOIMMABHUKOB. Tak, 8 mMas B okpecT-
HOCTSX I'. AAbMETbEBCKa B MOAE MOA NPome-
»KyTouHou onopoi ADIM 10 kB, npuHassexa-
weii MAO «TatHedpTb», A.B. CaATbIKOBbIM
OblAM OOHapY>KeHbI OCTaHKM MOAOAOIO Op-
AA-MOTMAbHMKA (CAETKA), MOrMOLLIEro 0CeHbIo
2011 roaa. Hamu 26 okTa6psi 0OHapy>KeHb
nepbeBble OCTaHKM MOAOAOIO OPAa-MOTMAb-
HMKa (CAETKA) B A3HAKaeBCKOM palioHe B
OKpecTHOCTsIX A. Kypai-EAra, rae ntuueo-
nacras ADI'1 NpoxoAnAa No BO3AEAbIBAEMOMY
MOAIO, MOA MPOMEXYTO4HOU onopoit Ne 27
ASM 10 kB MAO «TaTHedpTb» (puaep 69—
10) (bekmancypos, Kapskut, 2013). Cyaa no
oCTaHKam, nTuua nornbaa 6osee mecsua Ha-
3aA. B oboumx cayuasx norndLume NTuLbl MOr-
AN ObITb C DAMIKAMLLIMX FHE3A0BbIX YYACTKOB.

KoAblLieBaHWE NTEHLOB OPAOB LIBETHbIMM
KOAbLIAMM B AQAbHEMLLIEM MOKA3aA0, YTO M-
GeAb MOAOABIX MTUL-CAETKOB B OOAbLLMHCTBE
cAydaes npowucxoamaa Ha ADIT B npeaesax
FHE3A0BbIX TEPPUTOPUIA.

1.2. MeCTHbII XWUTeAb CTaA CBUAETEAEM
rMOeAr MOAOAOTO OPAA-MOMMAbHMKA, MpH-
CeBLUEro Ha OrOAOBOK MPOMEXKYTOYHOM OMo-
pbl ADIT 10 kB, npuHaarexxawein 3AO «Tpo-
nukHedpTb», B HoBoLLELIMMHCKOM paiioHe 3
ceHTa0ps 2014 r. T1T1Mua noAyunaa oxoru B
pesyAbTaTe BO3AEMCTBUS SAEKTpOTOKa. [lo
KOAbLIAM Ha Aanax MTWUbl YCTAaHOBAEHO, YTO
oHa nornbAa Ha paccTosHUM 2,7 KM OT IrHes-
Aa, B KOTOPOM POAMAACH B 3TOM ke roay (Ka-
PAKMH 1 Ap., 2015).

1.3. MyMUPMLIMPOBAHHBIA Tpyn opAa-mo-
MMAbHMKA, TAKXKE MMEBLLErO LBETHbIE KOAbLIA
Ha Aanax, OblA OOHapy>KeH Ha OrOAOBKE aH-
KepHoi onopbl ADIT 10 kB, nutaiowen He-

dead eagle was a fledgling that had recently
left a nest located 2 km away from the place
of death. The bird was ringed in this nest on
July 8, 2020, and was the second female in a
brood of three nestlings. Thus, the bird died
within its breeding area in the second month
after leaving the nest (fig. 2).

2.3. On the same day, September 29, 2020,
a report of a local resident about a dead bird
on an oil workers’” power line in the Azna-
kaevsky District of the Republic of Tatarstan
to the north of the Buraly village was checked.
The body of an immature Imperial Eagle, also
a fledgling, having recently left the nest, was
found on the head of one of the anchor poles.
The position of the corpse showed that the
bird had short-circuited the contact wire and
metal cross-arm with its body, which caused
the death as a result of short circuit. Accord-
ing to the report, the bird had been hanging
on the pole for more than a day (fig. 3). The
fledgling died at a distance of about 600 m
from the nest in which it was born.

2.4. During the survey of a new Imperial
Eagle breeding territory in the Sarmanovsky
District of the Republic of Tatarstan, a 610 kV
power line dangerous for birds, which brings
electricity to the oil pumping units, was ex-
amined near the breeding territory on Sep-
tember 19, 2020. A significant part of it is
also made on pin-type insulation, part of the
line is made on suspended insulators. The re-
mains of the Imperial Eagle fledgling, which
died in the second half of August, were found
almost 300 m away from the nest under the
angle pole. The angle pole was made of met-
al pipes and had pin-type insulation without
bird protection devices (fig. 4).

2.5. The report about finding the body of
an eagle under an oil workers’ power line in
the vicinity of the village of Novaya Kashiriv-
ka, Almetyevsky District, was received again
on September 7, 2021. And once again the
dead bird was a fledgling from the same nest
from which the immature bird died in 2020.
The newly dead eagle also had colored rings
on its legs (AA-0481-8E and H-481). It was
tagged in this nest on July 10, 2021, and was
morphometrically measured to be a male. The
distance from the nest to the death site was
about 400 m (fig. 5).

This nest had been under video monitor-
ing with online broadcast via the Internet
since March 2021. Therefore, the death of
the immature bird caused a massive public
outcry, which led to a detailed accident in-
vestigation and imposition of fines and an
order to equip the power lines with bird-
protection devices.
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dprexavanky (HFAY «baBAbIHEPTbY) M CHST C
ornopbl 3HepreTrkamu «baBabIHedpTbY 25 HO-
q0ps 2014 r. INTrua nornbaa Ha paccTosHUM
260 M OT rHe3aa, rae POAMAACh B 3TOM Ke
roay (Kapskun u ap., 2015). Cyas no Bcemy,
Tpyn BMCeA Ha onope yxe 6oaee 1 mecsua,
TaK KaK yTpaTHA BCE BHYTPEHHME MATKME TKa-
HM 1 BCE 3TO BPEMS HE BbI3bIBAA OTKAIOYEHME
AVIHUW.

1.4. Bo BTOpO#K norosuHe asrycra 2015 r.
(TouHasa AaTa HEM3BECTHA) HA4YaAbHUK PANOH-
HOrO OTA€Aa MO AAbMETbEBCKOMY MYHMLIM-
MaAbHOMY pPanoHy YMpPaBAEHUS MO OXpaHe M
MCNOAL30BaHMIO OOBLEKTOB XXMBOTHOIMO MMpa
Pecnybankn Tatapctan A.I. MypTasmH obHa-
PY>XMA TPYN MOAOAOFO OPAQ-MOTMAbHMKA Ha
OKpamHe I. AAbMeTbeBCKa. Tpyn AexxaA noa
onopow ntuueonacHoi AJIN 10 kB, npuHaa-
aexatert MAO «TaTHedpTby. Aarbl NTULbI
obropean. Tpyn nTuubl OblA B CTaauMu pas-
AOXKEHMS BHYTPEHHMX MArKMX TKaHei, obro-
peBLIME KOXHbIE MOKPOBbI Aar MOKa3blBaAM,
YTO NTMUA NOrMOAA OT NOPaXKEHUS IAEKTPO-
TOoKkOM. 10 KOAbLAM Ha Aanax yCTaHOBAEHO,
YTO 3TO TakxkKe ObIA CAETOK TEKYLLEro roaa,
MOrMbLLMI Ha paccTosHUKM OKOAO 11,7 KM OT
coero ruesaa (bekmancypos u ap., 2016).

1.5. OnpeaeAéHHbIN NokasaTeAb No rmdean
opAoB Ha ADI'T B HaTMBHOM 0OAACTM AQAO Me-
yeHne ntenuos GPS tpancmuTTepamu. Tak,
M3 ABYX MTeHUOB, nomeyeHHbix ARGOS/GPS
TPaHCMUTTEpPaMM Ha pasHbIx rHEé3aax B bas-
AMHCKOM 1 BYryAbMMHCKOM paloHax B MiOAe
2016 r., OAMH MOCA€ MEepPBOV 3UMOBKM Bep-
HYACS Ha TeppuTopmio TatapcTaHa u normb
Ha ADI1 B pe3yAbTaTe NopaXkeHWs SIAeKTPOTO-
KOM. CurHaa OT nepeaaTymka nporaa B MioAe
2017 r. Ho HeoXMAAHHO «OXKMBLLIMIKY nepe-
AaTUMK BecHOM 2018 r. nokasaa MECTOMOAO-
»Kenune Tpyna ntuubl. OH ObiA 0OHapy»xeH 15
anpeas 2018 r. B byryabmmHcKkOoM paitoHe
noa yraosou onopor ADIT 6 kB, npuHaane-
xatert OAO «CeteBasi Komnanusy (dpuaep
20-09 MNC Mukyanno, byryabmmuuckmnin PIC).
OT Tpyna OCTaAMCb CKeAeT M Nepbs, a Takke
LBETHbIE KOAbLIA M TpaHcMUTTep (KapsakuH
Ap., 2018a).

2. OG30p HOBbIX AaHHLIX NO rubean op-
AOB-MOTMAbLHUKOB

B 2020-21 rr. B TaTapcraHe ObiAV BbisiBAE-
Hbl 5 HOBbIX CAy4aes rmbeAn OpPAOB-MOMMAb-
HukoB Ha ASIM 6-10 kB. Bce chakTbl rnbeam
Taike B npeaerax BoctouHoro 3akambs (Bbi-
cokoe AecocTernHoe 3aBoAXbe). B OOAbLIMH-
CTBE CAy4aeB MHdpopmaumnsi o rmbean ntuu
OblAa MOAYYEHA B pe3yAbTaTe B3aMMOACHCTBUS
C rPaXKAAHCKMM HaCeAEHMEM, 3aMHTEePeCOBaH-
HbIM B COXpaHeHun BropasHoobpasms.

Analysis of the presented data shows that
immature birds under 3 years of life died
on 6-10 kV power lines dangerous to birds
(n=11). Ten out of eleven dead birds died on
oil workers’ power lines, 1 died on the power
lines of the Grid Company.

The percentage of fledglings that died near
breeding territories after leaving the nests was
81.8% (n=9); one bird died in the second
year of life and one bird died in the third year
of life. The death of fledglings was identified in
8 breeding areas (one of them twice), which
is 3.9% of all known breeding areas of the
Imperial Eagle by the end of 2021 (n=205)
and about 7.2% of 111 breeding territories in
16 administrative regions of the southeast of
Tatarstan, where oil production is carried out.
Among them 4 deaths of fledglings were iden-
tified in Almetyevsky District in 3 breeding ar-
eas, making 20% of 15 known in the district.
In Aznakaevsky District, where 11 breeding
areas are known, 2 deaths occurred near 2 of
them; 1 case each in Sarmanovsky and Novo-
sheshminsky Districts, where 10 and 4 breed-
ing areas are known respectively.

Two eagles out of 6 fledglings, for which a
time interval of death was set, died in the sec-
ond half of August, and 2 eagles also died in
the first and second halves of September.

Distances from the precisely known nests to
places of fledging death ranged from 0.26 to
11.7 km, 2.56 km on average (n=7). In 57.1%
birds died at distances less than 1 km (from 260
to 600 m), while 28.6% died at distances from 2
to 3 km. Six eagles died on intermediate poles,
while five eagles died on angle and anchor poles.

Taking into account that practically all finds
were accidental, the real mortality rate of Im-
perial Eagles on power lines may be much
higher. The deaths of fledglings from the same
nest in 2020 and 2021 in the vicinity of the
village of Novaya Kashirovka in Almetyevsky
District shows that the death of birds in the
breeding areas may be regular. Moreover,
there are power lines dangerous to birds near
each nest of eagles.

Atthe same time, regular returns of rings and
reports of observations of alive eagles ringed
in Tatarstan on migration routes and wintering
grounds show that a large part of immatures
leaving nests manage to survive in the dense
network of dangerous to birds environment in
the native area.

One bird out of three fledglings of Impe-
rial Eagles, tagged with trackers in 2019 in the
Menzelinskiy District, is currently alive. How-
ever, all birds survived at the beginning of
the first days of post-nesting movements and
along the route of the first migration. Electro-
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2.1. OT MECTHOro >XXMTeAst MOCTYMUAO CO-
obLleHne 0 HaXxOAKe Tpyna 3-X AeTHero opaa
B OKPECTHOCTSX C. YynaeBo AAbMETLEBCKOIO
paiioHa BOAM3M C HepTAHbIM Liexom LIHAT 2
HTAY «AabmeTbHeddTb» 19.08.2020 . Y opaa
Ha Aanax MMEAMCb LBETHbIE KOAbLIA BOAFO-
YPaAbCKOM LIBETOBOW CXeMmbl. 1o mx HOMe-
pam (AA-0388-8D n C-588) ycraHoBAEHO,
yto normbias nTmMua OblAa OKOAbLIOBaHa
OyAyum nTeHUOM B rHe3ae B CapMaHOBCKOM
parioHe TartapcTaHa (AaTa KOAbLEBaHWA
19.07.2017 r.). C MOMeHTa rmdbeAm NTuLbl,
CyASi O BCEMY, MPOLUAO HECKOABKO AHEW, M
Tpyn yxe OblA B MyMUPULIMPOBAHHOM CO-
CTOSIHMM. AHaAM3 MPUCAAHHBIX (poTOrpa-
it Mokasan, UTO Ha KOXHbIX MOKPOBAX Aar
MMEAMCb OOYrAEHHbIE Y4aCTKK, KaK 3TO Npo-
MCXOAMT MPU NOPAXKEHUM IAEKTPOTOKOM Ha
AJT1. Tpyn HaiiaeH BO6AM3M TpaHchopmaTo-
pa 1 aHKePHOWM ONOpPbl C Pa3beANHUTEAbHbIM
YCTPOWUCTBOM, MX KOHTaKTbl HE 3aLLMLLEHbI
CNeUMaAbHbIMM MTULE3ALLUMTHBIMK  YCTPOK-
CTBamMM. bamkaiiimne onopbl NPoOMexyTou-
HOrO TMMNa BbINMOAHEHbI HA MOABECHON M30AS-
LMK, KOTOpble HaMMeHee ONacHbl AAS NTHLL.
Cyasi no Bcemy, Opéa nornb OT IAEKTPOTOKA,
MPUCEB Ha aHKEPHYIO OMopy C pa3beAHM-
TEAbHbIM YCTPOWCTBOM, M B MOCAEAYIOLLEM
TPyn ObIA HECKOABKO CMELLEH B CTOPOHY OT
mMecta rmbean (puc. 1). Mbl NOAyUMAM cO-
obuleHne CnycTs HeCKOAbKO AHel. K Tomy
BPEMEHM CAGAOB Tpyrna Ha mecTe rnbean
y>Xe He OblAo.

2.2. B koHue ceHTa6ps 2020 r. MecTHbIMK
uteaamu c. Hosasa Kawumposka AAbMeTbeBs-
CKOro p-Ha OOHapy>keH Tpyn CAETKa OpAa-
MOTMABHMKA C LUBETHBIMM KOAbLIAMM Ha Aanax
(AB-0419-1E n B-419) noa npomexxyToUHOM
onopoi Al 6 kB, Take npuHasexallen
HedpTsiHMKam (HTAY «AxkaanabHedpTb», dou-
aep 31-07). O Haxoake ObIAO COOOLLEHO paii-
OHHOMY MpPeACTaBUTeAld [0CyAapCTBEHHOMO
Komuteta Pecnybamnkm Tatapcran no 6uo-
AOFMYECKMM pecypcam, KOTOPbIN 13bSA TPy
M AOCTaBMA €r0 B FOCYAApPCTBEHHYIO BETepu-
HapHYI0 AaDOPATOPUIO AAS MPOBEACHMS aHa-
AM3a Ha NPEAMET BbISIBAEHNS MHCDEKLIMOHHbIX
3aboneBaHuit. B pesyabTaTe MHPEKLMOHHBIX
NaTOAOTMIA Y MTULIbI HE BBLISBAEHO, HO BeTe-
prHapammn He OblAa yka3aHa npu4nHa cmep-
TM NTULbI, XOTS HaBEPHSKA OblAM Hapy>KHbIe
OXKOM U BHYTPEHHME NMOBPEXKACHMS, BbI3BAH-
Hble BO3AEMCTBMEM IAEKTPOTOKA.

CooblLueHne o dpakTe rmbean 3TOro opaa
6bIA0 noAydeHo 29.09.2020 r. OcMmoTp Mme-
cta rmbean nokasaa, 4to ADI, noaBoasLLAs
aneKTpocHabxkeHne K HedpTekavaAkam, rnpo-
XOAMT MO NacTOumily Ha CeBepHOM OKpau-
He cera Hosas Kawmposka. Onopbl AJl]

cution on a power line dangerous for birds in
the native area occurred only in one case, af-
ter the return from the first wintering of one of
the two eagles tagged in 2016.

At the same time, during all the years of our
studies we did not reveal facts of death of adult
birds on 6-10 kV power lines. Every year we
met up to two dozen adult birds on electric
poles in the breeding areas. In all cases some
selectivity in the choice of a perching site was
observed. Normally, we met adult birds on
poles of high-voltage power lines, starting from
35 kV and higher, in the construction of which
the contact wire is significantly distant from
the place that the bird chooses for perching.
6-10 kV power lines with wooden poles with-
out insulator hooks grounding in Tatarstan re-
mained in small numbers. We registered only
one meeting of an adult eagle on a wooden
pole in Alkeevsky District. However, adult
birds in Tatarstan distinguish and often use as
perching sites 6-10 kV power lines with sus-
pended structures that appeared in the begin-
ning of the XXI century, mainly from oil com-
panies. Eagles mostly use the upper bar of the
metal crossbeam of intermediate poles (fig. 6).

We made an observation of an adult Impe-
rial Eagle on July 20, 2020, that was hunting
for voles near its breeding territory in the Sar-
manovsky District of Tatarstan. The land was
being tilled, and the eagle was watching the
tractor movement, sitting on a metal traverse
with suspended insulators of the reinforced
concrete pole head of the 6 kV power line
belonging to oil workers. There were 4 other
power lines of the same voltage close to each
other, but all of them had pin-type insulators in
the head structure. The eagle chose the safest
one out of 5 power lines that are parallel (fig. 7).

On the one hand, the traverse structure with
suspended insulators looks convenient for
perching and that is why it is probably used by
eagles. On the other hand, there may be a pur-
poseful avoidance of pin-insulated power lines
dangerous for birds. Nevertheless, this example
clearly shows the selective behavior of eagles in
choosing safer perching site. This adaptive be-
havior in the electric grid environment is either
formed by the selection of habitual and con-
venient perch qualities or “formed by two main
factors: (1) the frequent deaths of birds not
avoiding power lines dangerous for birds, and
(2) the formation of a stereotypic avoidance
of such lines by birds, supported by selection”
(Shnayder et al., 2020). We twice observed
adult eagles picking up dead rooks under the
poles of 6-10 kV power lines. Moreover, eagles
often witness the death of other congeners, in-
cluding their nestlings.
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Puc. 1. [TruueonacHsbii
yuactok AJI 6-10 kB

C HEeM30AMPOBaHHbIMM
KOHTaKTamu pasbeam-
HUTEABLHOIO yCTPOMUCTBA
1 TpaHcghopmatopa,
cpuaep 20-05 613

c. HYynaeso B AAbme-
TbEBCKOM paioHe U1
TPyn OPAa-MOTMMAbHMKA
(Aquila heliaca) ¢ koAb-
uamm AA-0388-8D n
C-588 Ha Aanax (BHU3Y).
®oto A. MrHatosa.
D70T JKe OpéA B rHe3Ae
B A€Hb KOAbLIeBAHMS
19.07.2017 r. (BBEpPXY).
®oto P. bekmaHcyposa.

Fig. 1. A section of the
6-10 kV power line
dangerous for birds with
uninsulated contacts

of the energy isolating
device and transformer,
feeder 20-05 near the
village of Chupaevo in
Almetyevsky District and
a corpse of the Imperial
Eagle (Aquila heliaca)
with rings AA-0388-8D
and C-588 on its legs
(bottom). Photo by

A. Ignatov. The same
eagle in the nest on the
day of ringing on July 19,
2017 (upper). Photos by
R. Bekmansurov.

»Kene300eTOHHbIE C KPerAeHMEeM HeU30AM-
POBAHHbIX MPOBOAOB Ha LUTHIPEBbLIX WM30AS-
TOopax C MEeTaAAMYECKOW HeM30AMPOBaHHOM
3a3eMAEHHON TpaBepcon. Takas KOHCTPYyK-
LUMs SBASIETCS OMacHOW AAg NTuu. KoHTak-
Tbl Ha Pa3beAMHMTEAbHbIX YCTPOWMCTBAX W
TpaHcdhopmaTopax AaHHOro dpmaepa TaKxe
He M30AMPOBaHbl M OMacHbl AAg NTuu. Pac-
noaroxkenme Al Ha nactbuiie, koTOpoe
BXOAMT B OXOTHMYMI Y4aCTOK FHe3AsiLLEeNCs
nobAM30CTM Napbl OPAOB-MOTMABHMKOB, CO3-
AAET OMacHyIO CPeAy AASi OOUTaHUS PEAKOrO
«KPACHOKHMXHOro» BMAa. [lornbunii opéa-
MOTUABHMK SIBASIACSI CAETKOM, HEAQBHO MOKM-
HYBLLIMM FHE3A0, KOTOPOE PACTIOAOXKEHO B 2 KM
oT mecTa rubean. INTuua GbiAa OKOAbLIOBA-
Ha B 3TOM rHe3ae OyAyum NTEHUOM 8 MIOAS
2020 r. 1 9BAIAACh CAMKOW — BTOPOW NTeHeL
B BbIBOAKE M3 TPEX NTEHLOB. Taknm 06pa3om,
nTvua nornbaa B npeaeAax CBOEN rHe3A0BOM
TEPPUTOPUM Ha BTOPOM MECSLL MOCAE BbIAETa
M3 rHe3Aa, YTO OObIYHO MPOMCXOAMT B Mep-
BYIO MOAOBMHY aBrycra (puc. 2).

2.3. B a70T ke aeHb 29 ceHTsbpsa 2020 r.
ObIAO NMPOBEPEHO COODLLIEHME MECTHOIO XKM-
TeAs o Tpyne nTuubl Ha ADI HedpTAHMKOB B

The increase in the number of pairs nesting
on the poles of high-voltage power lines can
also be attributed to adaptation to the electric
grid environment and the formation of selec-
tive behavior.

During 2011-2015, 5 breeding territories
with nests on electric poles were found in the
southeast of Tatarstan (Bekmansurov, 2015).
In subsequent years, 3 more breeding terri-
tories were identified in Aznakaevsky (2) and
Sarmanovsky (1) Districts. Thus, the adapta-
tion of Imperial Eagles to the electric grid en-
vironment continues (fig. 8).

1. Death of White-Tailed Eagles (Haliaee-
tus albicilla) on power lines in the native area

During monitoring of the White-Tailed Eag-
le breeding, we recorded electrocution of an
immature White-Tailed Eagle on the interme-
diate pole along the highway in the field in the
Spassky District of Tatarstan on July 17, 2012.
The bird died on the day of its find (Bekmas-
urov et al., 2012a).

According to the results of eagles ringing with
colored rings and tagging with GPS/GSM-track-
ers (Karyakin et al., 2019; the author’s data),
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Puc. 2. [TTuueonacHas
ADI 6 kB HecpTsIHMKOB
Ha okpaumHe c. Hos.
Katumposka Arbme-
ThEeBCKOro p-Ha B MecTe
rnbeAn cAétka opaa-
MOTMAbHMKA B CEHTSOpe
2020 r. (BHM3y cAeBa).
Tpyn opAa B AeHb ero
obHapysenuns noa Al
n koAbua (AB-0419-1E un
B-419), cHsTbIE C HETO
(BHM3y cripasa). D10 ObIA
OAMH M3 TPEX MTEeHLOB,
MOMEYEHHBIX B rHe3Ae
08.07.2020 r. (BBepxy).
®oro P. bekmarcyposa.

Fig. 2. Power line 6 kV
dangerous for birds on
the outskirts of the village
of Novaya Kashirovka

in Almetyevsky District

at the site of the death

of an Imperial Eagle
fledgling in September
2020 (bottom at the left).
The eagle’s corpse on the
day it was found under

a power line and rings
(AB-0419-1E and B-419)
removed from the eagle’s
corpse (bottom at the
right). This was one of
three nestlings tagged in
the nest on July 8, 2020
(upper). Photos by

R. Bekmansurov.

A3sHakaeBckom paroHe PT Kk ceepy oT ceaa
bypaabl. OcmOTpeHbl 2 napasreAbHO  pac-
NOAOXKEHHbIe nTuueonacHsie ADIT cpeaHero
HaMpsbKEHUs B MOAE BAOAb AOPOTM HedpTS-
HMKOB ceBepHee ceAa bypaabl. Onopbl ADI
Keae300eTOHHbIe C KPernAeHUEeM HEU30AUPO-
BaHHbIX MPOBOAOB Ha LUTLIPEBbLIX M30AATOPAX
C METaAAMYECKOW HEM30AMPOBAHHOW 3a3em-
AEHHOM TpaBepcou. Ha oroaoske 0AHOM M3
aHKepHbIX ONnop 0OHapy>KeH TPyn MOAOAOFO
OpPAA-MOTMAbHMKA, TakKXe CAETKa, HeAaBHO
MOKMHYBLLEro rHe3ao. [loaoxeHne Tpyna
MOKa3biBAAO, YTO MTULIA MEPEMKHYAA CBOMM
TEAOM KOHTaKTHbIX MPOBOA U METAAAUHECKYIO
TPaBepCy, YTO U ABUAOCH MPUHMHON CMepPTH
B pe3syAbTaTe KOPOTKOro 3amblkaHus. Cyas
Mo BCEMY, 3TO He MOBAMSAO Ha OTKAIOYEHME
AHuK 1 nposepky ADIT sHepreTukamn He-
cprsiHoM opranusaumn. MTrua, coraacHo co-
OOLIEeHMIO, BMCEAA HA OMOpE YXKe He OAMH
AeHb (puc. 3). bankaiiee oT mecTta rubean
M3BECTHOE HaM TIHE3A0 OpPAa-MOIMAbHMKA
pacrnoAararOCh Ha pPacCTOSAHUKM OKOAO 4 KM,
HO OHO B 2020 r. He 3aHMMaAOCb OpPAaMM.

their deaths on power lines in the native
area were not registered. But eagles inhabit
Tatarstan year-round, and their winter no-
madic migrations are far from water, including
in oil and gas producing areas where there are
always power lines dangerous for birds. The
small quantity of mortality data is most likely
due to the lack of continuous monitoring of
power lines dangerous for birds, including
near breeding territories in the first months
after the nestlings leave the nest. Thus, on Aug-
ust 16, 2019, during the examination of the
known breeding territory of the White-Tailed
Eagle in the Rybnoslobodsky District of Ta-
tarstan at a distance of about 50 m from the
nesting tree under the intermediate pole of
the 6 kV power line, the remains of a White-
Tailed Eagle fledgling were found. This power
line on reinforced concrete poles with non-
insulated wires mounted on pin-type insula-
tors runs along a cleared strip through a large
forest area along the bank slope of the Kama
River. The width of the cleared strip is about
10 m (fig. 9). The trees in this strip are much
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Puc. 3. Ae napanens-
Hble nTuueonacHsie AJI
6-10 KB HechTHMKOB B
OKPECTHOCTAX C. bypanbi
A3HaKaeBCKOro pamoHa
(caeBa) n Tpyn mMono-
AOrO OpAa-MOMMAbHMKA
(cAéTka) Ha OroAOBKe aH-
KepHOM oropsi (cnpasa).
®oto P. bekmaHcyposa.

Fig. 3. Two parallel

oil workers’ 6-10 kV
power lines dangerous
for birds in the vicinity
of the village of Buraly,
Aznakaevsky District (at
the left) and the corpse
of an immature Imperial
Eagle (fledgling) on the
head of the anchor pole
(at the right). Photos by
R. Bekmansurov.

[M03TOMY B AaAbHEMLLEM ObIAM MPEANPUHATDI
AOMOAHUTEAbHBIE MOUCKM FHEe3Aa, M OHO ObIAO
obOHapy»KeHO coBcem OAM3KO OT mecTa rmbe-
AW, Ha CeAbCKOM KAaabuLLe. Takum obpasom,
CAETOK NOrmMb Ha pacCcTosiHMM OKOAO 600 M OT
rHe3Aa, B KOTOPOM POAMACS.

2.4. TOAbKO YTO BbISIBAGHHbIA THE3A0BOW
Y4acCTOK OPAa-MOMMAbHMKA C FHE3AOM B MO-
A3ALLUMTHOM AECOMOAOCE, YCTPOEHHOM Ha
Oepése, ObiA ocmoTpeH B CapMaHOBCKOM
paioHe PT 19 centabps 2020 r. [He3a0 He-
AABHO ObIAO MOKMHYTO NTULLAMM U UMEAO BCE
MPU3HAKM MPOLLEALLErO Pa3sMHOXEHUs, B
TOM YMCAE MHOXECTBO MULLEBbIX OCTaTKOB
MOA FHE3AOM Ha 3emAe. BOAM3M rHe3aoBoO-
ro ydacTka Takye MPOXOAWT MTULeonacHas
Al 6-10 kB, koTOpasi NOABOAMT JAEKTPM-
4ecTBO K HedpTekadarkam (cpuaep 81-04).
3HaunTeAbHas e€ YacTb TakXKe BbIMOAHEeHa
Ha LUTBIPEBOM M30ALIMM, YACTb AMHWUM Bbl-
MOAHEHA Ha MOABECHbIX M30ATOpax. Ha pac-
cTosiHmnm nouTn 300 M OT rHe3Aa NMoA yrAoBOM
Onopoi OOHapy»KeHbl OCTaHKM CAETKA OpAa-
MOTMABHMKA B BUAE MOAHOIO Habopa nepbes
M KOCTHbIX OocTaHkoB. CAETOK nornd, Bepo-
STHO, BO BTOPOW MOAOBMHE aBryCra. YrAoBas
onopa M3roToBA€Ha M3 MeTaAAMYecKux Tpyo
M MMeeT LUTbIPEBYIO 130AaUMIO Oe3 nTuuesa-
LLUMTHBIX YCTPOWCTB (puc. 4).

2.5. CooOuleHne 0 HaxoAke Tpyna opAa
noa onopoii ADI He(pTIHUKOB B OKPECTHO-
crax c¢. Hosas Kawmposka AAbMETbEBCKOro

higher than the reinforced concrete poles, the
standard height of which is 10 m. The death of
the bird affected the installation of plastic bird
protection devices on electric poles nearest to
the nest.

The case described above showed that im-
mature eagles also die in the first days and
months after leaving their nests. Their death
is possible not only on power lines located
in open landscapes, but also in the depths of
the forestland on narrow forest cleared strips.
This was recorded the next year in the Ud-
murtia National Park “Nechkinsky”, where on
July 12, 2020, in a Intra-forest clear-cut strip
2 dead immature eagles were found immedi-
ately under the nearest intermediate concrete
poles of a 6-10 kV power line with pin-type
insulation (fig. 10).

Despite the small sample of data on the
death of White-Tailed Eagles, we can still
conclude that immature birds of this species
die first, as well as in Imperial Eagles. Never-
theless, the death rate of White-Tailed Eagles
from electrocution on 6-10 kV power lines is
lower than that of Imperial Eagles. This is also
confirmed by the results of GPS/GSM telem-
etry studies of 12 eagle nestlings tagged with
trackers. Their deaths on power lines have not
yet been recorded. This could be explained
by the fact that in all cases of tagging and ring-
ing breeding territories were far away from
power lines dangerous to birds. We did not
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Puc. 4. [He3a0BOK y4a-
CTOK OPAOB-MOIMAbHM-
KOB B OKPECTHOCTSIX

c. Panrasap Capma-
HOBCKOro paioHa B
AECOIMOoAOCe C rHe3A0M
Ha bepése (BBepxy) n
nruueonacHas AJI
HecpTsIHMKOB (chraep
81-04) BOAM3M rHe3Aa C
MTULIEONacHOM YrAOBOM
METaAAMHYECKOM Oropoi
(B LeHTpe), noA KOTOpPo#t
HaMAeHbl OCTAHKM CAETKa
opAa, u ero nepbesbie
OCTaHKM M0A 3TO# 010-
ot (BHU3Y).

®oro P. bekmaHcyposa.

Fig. 4. Breeding territory
of the Imperial Eagle near
the village of Rangazar,
Sarmanovsky District

in the forest belt with

a nest on a birch tree
(upper) and oil workers’
power line dangerous
for birds (feeder 81-04)
with angle metal pole (at
the center), under which
the remains of an eagle
fledgling were found;
the feather remains of
an eagle under this pole
(bottom). Photos by

R. Bekmansurov.

X

paioHa BHOBb noctynuao 07.09.2021 r. 1 B
o4YepeAHON pa3 norndLuen NTuuen cTan caé-
TOK C TOrO >K€ CaMOr0O FHe3Aa, C KOTOPOro Mno-
rmbaa Moroaas ntuua B 2020 r. [NornbLumii
OPEA TaKXKe MMEA LIBeTHbIe KOAbLIA Ha Aamax
(AA-0481-8E n H-481), oH ObIA NomeveH B
aTom rHesae 10 nioas 2027 r. u no mopdpo-
METPUYECKMM TMPOMEPaM SBAAACH CaMLIOM.
PaccTosiHme oT rHesaa Ao mecta rmbean co-
CTaBMAO OKOAO 400 M (puc. 5).

B aaHHOM rHesae ¢ maprta 20271 r. BeAoch
BMAEOHAOAIOAEHME C TPaHCASILMEN B OHAAMH-
peXxume NocpeacTsom MurtepHeta. M notomy
rMbeAb MOAOAOW MTHLbI BbI3BAAA LLIMPOKMIA
OOLLECTBEHHbIN PE30HAHC, MPUBEALLIMIA K MOA-
POGHOMY PacCAEAOBAHMIO MPOUCLLECTBUS.

Ha ocHoBaHMM MoAyueHHONM MHbopMaLimm
Ha mecTto npouctuectsus 07.09.2021 r. Obian
HanpasaeHbl crieunasnctel OO0 «TaTHedpThb-
DHeprocObITY, KOTOPble OOHapPY>KMAM Tpyn
opAa B 30He npoxoxaeHns BA — 6 kB couaepa
84-17 Mexay NPOMEXYTOUYHLIMM OMNOpPamm
Ne 5 1 Ne 6 otnaiiku k KT — 6/0,4 kB Hedp-
TaHbIX ckBaxknH 5109, 23196. Ha mMomeHT
OOHapy>KeHWs TPy y)Ke HayaA pasAaratbCs.
C ueAbI0 COXPaHEHUSA €ro LeAOCTHOCTU U Bbl-

observe any electrocution on power lines in
further post-nesting movements either.

Apparently, the network of power lines
dangerous for birds in Tatarstan and neigh-
boring regions can affect the death of other
red book eagles, not nesting in Tatarstan,
rare visitations of which are possible as well.
Thus, on June 5, 2021, a dead Steppe Eagle
(Aquila nipalensis) was found under the in-
termediate pole of 10 kV power lines danger-
ous for birds in the adjacent territory of the
Udmurtian Republic, Karakulinsky District
(M.N. Zagumenov, personal communica-
tion). The owner of the power lines was not
identified by the watcher, but it could be the
lines of Rossneft (fig. 11).

The visitation of the Steppe Eagle farther
north of its breeding range is an interesting
and rare occurrence, but, unfortunately, it
ended tragically for the bird. The Steppe Eagle
in the steppe regions is recorded as the most
susceptible to electrocution on 6-10 kV pow-
er lines among other eagle species (Karyakin,
Novikova, 2006; Medzhidov et al., 2011;
Karyakin, 2012; Matsyna et al., 2012; Levin,
Kurkin, 2013; Pestov et al., 2015).
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Puc. 5. [reHeu opaa-
MOIrMAbHMKA, MOMEeYeH-
HbIH KoAbLlamu AA-0481-
8E n H-481, B rHe3ae B
A€Hb KoabLeBaHus 10
mions 2021 r. (BBepxy),

M ero Tpyrn noA npo-
MEXKYTOYHOM OMOpPOH
ntuueonacHon ADI 6 kB
(chuaep 84-17), oxxorn

M MOBPEXKAeHNS OT
2AEKTPOTOKA Ha MaAbLiax
OpAa nokasaHbl CTPeA-
Kamu (B LeHTpe); BUA

Ha Al 6 kB (chmaep
84-17) B MecTe rmbeamn
opaa (BHU3Y).

®oro P. bekmaHcyposa.

Fig. 5. Nestling of the
Imperial Eagle, ringed by
AA-0481-8E and H-481
rings, in the nest on the
day of ringing on July

10, 2021 (upper), and its
corpse under the inter-
mediate pole of the 6 kV
power line dangerous
for birds (feeder 84-17),
burns and injuries from
electrocution on the
fingers of the eagle are
presented by arrows (at
the center); a view of the
6 kV power line (feeder
84-17) at the place of the
eagle’s death (bottom).
Photos by

R. Bekmansurov.

ACHEHUS NPUYNH TMOEAn OH ObIA BPEMEHHO
M3bAT U3 NMPUPOAHON CPEAbl M AOCTaBAEH Ha
6a3y AXKaAMALCKOrO yyacTka AAbMETbeBCKO-
ro 33 OOO «TatHedpTb-DHeprocHbI™ (co-
CTaBAeH AKT M3bATUA OObeKTa >XXMBOTHOMO
MMpa M3 MPUPOAHON cpeabl). CneumaAncTsb
AJKAAMABCKOTO yHacTka AAbMeTbeBCKOro LI
OO0O «TaTHepTb-OHeprocobIT) YCTaHOBMAK
OTCYTCTBME OTKAIOYEHMSI AQHHOTO dpuaepa
AJl1, KOTOPOE MOrAO ObITb BbI3BAHO KOPOT-
KMM 3aMblKaHWEM B pe3yAbTaTe BO3ACHCTBUS
MTULbI, U NOTOMY BbIPa3nAM COMHEHMWE O Npu-
YMHe rMOeAn NTULLLI B pe3yAbTaTe BO3ACHCTBUS
anekTpoToka. OCMOTp Tpyna nTuubl ObiA Npo-
BeaéH 09.09.2021 r. B NOCEAKE FOPOACKOrO
TMna AkaAmAb Ha 6aze AKaAMABLCKOrO y4acT-

Problems of 6-10 kV power line
modernization

In 2011, when planning extensive work to
modernize existing power lines and prevent
the construction of new power lines danger-
ous for birds in Tatarstan, we hoped that for 10
years we would be able to achieve solid per-
formance in protecting birds from electrocu-
tion, at least in the breeding grounds of eagles.
However, the rates of power line moderniza-
tion turned out to be extremely low. Thus,
Grid Company JSC, the main owner of power
lines dangerous for birds in Tatarstan, will not
be able to ensure the safety of birds in the
next 20 years at the current rate. Often plas-
tic covers and caps are put on the few poles
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ka AabmeTbesckoro 3L OO0 «TaTHedpTb-
OHeprocObI™. Tpyn XpaHUACS B 3aKpbITOM
METaAAMHECKOM  KOHTeMHepe.  LlerocTHocTb
CKeAeTa  YAOBAETBOPUTEAbHAH, KOHEYHOCTM
M FOAOBA He OTAeAeHbl. [lepbeBoii MOKpoB B
OCHOBHOM B LIEAOCTHOCTU, KPOME OTACAbHbIX
Y4aCTKOB B MECTax BEPOSTHOIO MOBPEXKACHMS
HaPY>KHbIX TKAHEM, KOTOPbIE Ha MOMEHT OCMO-
Tpa yxe OblAM MOABEPXKEHbI 3HAYMTEAbHOMY
FHUEHMIO, BHYTPEHHME TKaHW M OpraHbl CUAb-
HO M3bEACHbBI AUYMHKAMM HACEKOMbIX, B Macce
Pa3MHOXMBLUMXCS B Teae Tpyna. KoxkHble no-
KPOBbI Aan Tpyna MTuLbl 6e3 NPU3HaKoB pas-
AOXKEHMS. Ha HUX XOPOLIO BMAHbLI OXKOrOBblE
MOBPEXAEHMS B BMAE PaH OBaAbHO-OKPYFAOM
chopmbl C 00YrAeHHbIMK Kpasmu. Ha npasoii
Aane — C HKHEN CTOPOHbI Ha CPEAHEM MaAbLIe,
pasmepom uyTb Goree 1 cm B avameTpe. Ha
AEBOW Aane — Ha BHYTPEHHEM MaAbLie, Takxke
Gonee 1 cm B anameTpe. Ha cpeaHem nasbLe
AEBOW Aarlbl OTCYTCTBYET POrOBOM KOFOTb, AUC-
TaAbHasi dpanaHra OroaeHa A0 KOCTHOM TKaHM.
Taknm 00pa3om, HaAMUME CACAOB BO3AECUCTBMS
SAEKTPOTOKA, BbI3BaBLIEro MOeAb MTULbI,
ObIAO YCTAHOBAEHO (COCTaBAEH AKT OCMOTpA).
[Mocae ocmoTpa TPyn NTMLbI OblA BO3BPALLEH
Ha MECTO OOHaPY>KEHUS C LIeAbIO COOAIOAEHMS
MPaBOBbIX HOPM, KaCalOLLMXCSA BUAOB >KMBOT-
HbIX (B TOM YMCAE MX TPYMOB M YacCTen TeAa),
BKAIOYEHHbBIX B KpacHyio KHury Poccuickon
Deaepaunn, K KaKOBbIM OTHOCUTCH OPEA-MO-
rmAbHKK. O BO3BpaTe NTuubl OblA COCTaBAEH
aKT. B nocaeayioiem Tpyn ObIA OTHECEH B CTO-
pory ot ADI, 4ToObl He NpUBAEKaTbL NasaAb-
LUMKOB M HEe BbI3BaTb HOBOM IMOEAM Apyrmx
NTML Ha 3ToM »ke ADI.

Mecto rmbean nTuubl OGLIAO ONpeAeAeHO
MO COXPaHMBLUEMYCH KPOBAHOMY MSATHY M
OCTaBLUMMCS OTAGALHBLIM MEepbamM Ha Tpase, a
TaKXKe yKazaHO COTPYAHMKOM AXaAMAbCKOFO
yuactka Aabmetbesckoro 93 OOO «Tar-
HedpTb-DHeprocObIT), KOTOPbINA Bble3XKaA Ha
noucku Tpyna. Mecto obHapyxxeHus Tpyna
HaXOAMAOCb B 5 M OT >K€Ae300€TOHHOW OMopbI
NPOMEXXYTO4HOro Tina. Ha oroaoske ono-
pbl TpaBepca BbIMOAHEHA M3 METaAAMYECKO-
ro YroAka C KpIOKamu LITLIPEBOrO TUMa AAS
KpenaeHuns n3oaatopos. [poBoaa He nmeioT
nzonaumn.  CneumanbHble NTULE3ALNTHbIE
YCTPOMCTBA M @aHTUMPUCAAHbIE YCTPOMCTBA Ha
OFOAOBKE OMOpbl B MECTax KpenAeHus npo-
BOAOB Y M30ASATOPOB OTCYTCTBYIOT. KOHCTPYK-
LUMS KPENAEHMS NMPOBOAOB ABASIETCS OMACHOM
ars nTuu. Ha 6Am>Kaiwmnx onopax AaHHOM
ADIT, Kak M Ha BCEM e€ MpoTsHKeHMM, Ha
BLIXOAHBIX KOHTaKTax OAM3KOPACMOAOXKEH-
HOro TpaHccpopmaTopa M KOHTaKTax pasb-
€AMHUTEALHOIO YCTPOMCTBA NTULUE3aLLMTHbIe
YCTPOMCTBA Tak)Ke OTCYTCTBYIOT.

of the whole feeder, consisting of dozens of
poles. This cannot provide complete protec-
tion of birds. During inspections of installation
of bird protection devices (BPD), violations in
installation, improper selection of BPDs for
a particular piece of equipment, poor work-
manship (fig. 12) were revealed. Poor-quality
works lead to the rapid destruction of BPDs
and reduction of their service life.

There are cases of construction of new
power lines dangerous for birds, which is an
indication that the design organizations still
“release” anti-ecological projects that do not
take into account the biodiversity conserva-
tion (fig. 13).

The use of self-supporting insulated wires
(SIW-3) in Tatarstan raises questions of bird
protection, namely the presence of numerous
points of potential output, in particular in plac-
es of location of non-insulated current-carry-
ing elements of lightning protection, piercing
clamps, contacts on transformer bushings,
contacts of line disconnectors, etc. (fig. 14).
Lightning protection elements installed on
the SIW-3 without the additional use of spe-
cial BPDs can also lead to birds electrocution
(Saltykov, 2020; Pestov et al., 2020).

CAETOK OpAa-MOrMAbHUKA, MOMEYEHHBINA KOAbLIAMM
AA-0481-8E n H-481, nornbiumii Ha npoMeKyTo4HOM
ornope ntuueonacHoi ASI 6 kB (cpuaep 84-17).
®oro P. bekmarcyposa.

Fledgling of the Imperial Eagle, ringed by AA-0481-8E
and H-481 rings, elecrocuted on the intermediate pole of
the 6 kV power line dangerous for birds (feeder 84-17).
Photo by R. Bekmansurov.
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[To AQHHOMY CAy4alO CAEACTBEHHBIE A€d-
CTBMSA ObIAM MPOAOAXKEHBI MPUPOAOOXPAHHOM
NPOKypaTypor, BAaaeAbLy ADIT Obian npeab-
SIBA€HbI LUTPagpHble CaHKLUMM M MpeAniuca-
Hus obopyaosath ADIT NTULE3AWNUTHBIMM
YCTPOUCTBaMM.

AHAAM3 MPEACTABAEHHbIX AAHHbBIX MOKa3bl-
BaeT, 4YTO Ha ntuueonacHbix ADI 6-10 kB
NMOrMOAM MOAOAbIE NTULILI A0 3-X AET XKM3HM
(n=11). U3 11 normbumx ntuu 10 norndbam
Ha ADI HedpTsHmkos, T — Ha ADI «CeTeBoli
KOMMaHMm.

AOASl CAETKOB, MOrMbLLIMX BOAM3U FHE3AO-
BbIX Y4aCTKOB MOCAE BblA€Ta M3 FHE3A, COCTa-
BuAa (81,8%, n=9); oAHa nT1ua nornbdAa Ha
BTOPOM FOA XM3HM M OAHA — 3-X A€THEro BO3-
pacta. [MbeAb CAETKOB BblsiBAEHA Ha 8 rHes-
AOBbIX TEPPUTOPUAX (HA OAHOM M3 HUX ABaYK-
Abl), 4TO CcOCTaBASE€T 3,9% OT BCEX M3BECTHbIX
B TaTtapCTaHe rHe3A0BbIX TEPPUTOPUIA OpAa-
MOIMAbHMKA K OKOHYaHMio 2021 r. (n=205) n
OKOAO 7,2% OT 1171 rHe3a0oBbIX TEPPUTOPHIA B
16 AAMMHUCTPATMBHbLIX paliOHax KOro-BoCTo-
ka TaTtapcraHa, rae BeaéTcsi HedpTeaobbIva.
M3 Hux 4 cayydas rMbeAn CAETKOB BbISBAEHDI
B AAbMETHEBCKOM paiioHe Ha 3-X FHEe3A0BbIX
TeppuTopMsix, coctasasiolnx 20% ot 15 us-
BECTHbIX B paiioHe. B A3HakaeBCKOM paiioHe,
rae M3BecTHO 171 rHe3A0BbIX TeppUTOpHIA — 2
cAydasq rmbean BOAM3N 2-x U3 HMX; no T cAy-
yaio B CapmMaHOBCKOM M HOBOLIELIMUHCKOM
paioHax, B KOTOPbIX M3BECTHO COOTBETCTBEH-
HO 10 1 4 rHE3A0BbIX TEPPUTOPUNA.

M3 6 CAETKOB, AAS KOTOPbIX ObIA YCTAHOB-
A€H BPeMeHHOW nHTepBaA rmbeAn, BO BTOPOW
MOAOBMHE aBrycTa NornbAn 2 opAa, 1 Takxe
no 2 opAa nornbAm B Nepsoi 1M BTOPOW Mo-
AOBMHax CeHTA0pS.

AucTaHuMm  OT  TOYHO  YCTAHOBAEHHbIX
FHE3A A0 MecTa rmbeAmn CAETKOB COCTaBM-
A o1 0,26 a0 11,7 KM, B cpeaHem 2,56 KM
(n=7). B 57,1 % rubeab NpOM30LLAA Ha pac-
cToaHMM MeHee T kM (oT 260 Ao 600 M), B
28,6% — Ha aMcTaHumm oT 2 Ao 3 kM. Ha
MPOMEXKYTOUHbIX Onopax NornbAo 6 OpAOB,
Ha YrAOBbIX M aHKEPHbIX — 5.

[MpuHMMas BO BHMMaHME, 4TO MpakThye-
CKM BCE HAXOAKM ObIAM CAyHaiiHbIMKM, peaAb-
Hag rmMbeAb OpPAOB-MOIMAbHWMKOB Ha AJll
MOXXET ObITb 3HA4YMTEAbHO Bbile. DakT rn-
6eAn CAETKOB M3 OAHOrO rHe3aa B 2020 u
2027 rr. B okpecTHoCTax ¢. Hos. Kawmnpos-
K1 B AAbMETbEBCKOM paloOHe MoKasbiBaer,
YTO rMOEAb NTULL HA FHE3A0BbIX TEPPUTOPUAX
MOXKET ObITb peryAspHoit. K Tomy xe BOAM3M
Ka>KAOrO rHe3Aa OPAOB MMEIOTCS NTuueonac-
Hble ADIT.

B Toxe Bpems peryasgpHble BO3BpPaThbl KO-
AeL U COODLLEHNS O HADAIOABHMAX XKMBbIX

During the last decade, we observed how
Tatneft PJSC was gradually transferring 6-10
kV power lines from pin-type insulation to
suspended one, which is certainly less danger-
ous for birds, especially medium and small-
sized ones. However, these power lines have
always had sections dangerous for birds in the
form of traverses with pin-type and stretching
insulators on anchor poles, including poles
with energy isolating devices; no insulation
elements were used on transformer terminals.
Moreover, often due to the lowered height of
the wire above the ground, oil workers used
a shortened insulator string on intermediate
poles, consisting of only one insulator of the
tray type, which can be dangerous for large
birds, such as eagles (fig. 15). Therefore, a
6-10 kV power line with suspended insulators
can become completely safe only when bird
protection devices are protected with dielec-
tric material with complex wire connections
on angle and anchor poles, including energy
isolating devices and transformers, as well as
when dielectric covers are installed near insu-
lators on intermediate poles.

Despite the transfer of some power lines to
less dangerous for birds with suspended insu-
lators, oil companies in Tatarstan still have a
huge number of 6-10 kV power lines danger-
ous for birds with pin-type insulators and bare
wires. All cases of eagle deaths were recorded
exactly on them (Bekmansurov, 2013).

Conclusion

lllegal operation and even construction of
new 6-10 kV power lines dangerous for birds
continues on the territory of Tatarstan. Despite
the measures taken in the republic to protect
birds from death in the electric grid environ-
ment, the rates and quality of these measures
are such that in the near future power lines
will affect the mortality of eagles in the native
area. For such a species as the Imperial Eagle,
power lines dangerous for birds will have a
major elimination effect.

The high death rate of eagles detected in the
southeastern districts of Tatarstan, where the main
oil field is concentrated and, accordingly, the in-
creased electric grid environment dangerous for
birds, indicates the need to direct increased ef-
forts to bird protection measures in these oil and
gas producing areas. The main indicator of deaths
revealed for fledglings within the breeding areas
also points out the necessity of taking extensive
bird protection measures at all types of equip-
ment dangerous for birds within not less than
3 km from the centers of breeding territories in
the initial stages of works with the subsequent in-
crease in the modernization zones.
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Puc. 6. Opér-mornabH1K
Ha ADI 10 kB ¢ noa-
BECHOM KOHCTPYKUMEH
KpenAeHus MpoBoAa.
®oro P. bekmarcyposa.

Fig. 6. Imperial Eagle on
a 10 kV power line with
a suspended wire fasten-
ing structure. Photo by
R. Bekmansurov.

Puc. 7. B3pocabii
OPEA-MOIMABHUK Ha
HaumeHee onacHom
MPOMEXKYTOYHOM orope
ADI HechTsHMKOB €
MOABECHBIMM M30ASITO-
pamu B OKpY>KeHum eLé
4-x nTuueonacHeix ASIT
CO LUTBIPEBLIMM M30-
ASITOPaMH.

®oto P. bekmaHcyposa.

Fig. 7. An adult Imperial
Eagle on the least dan-
gerous intermediate pole
of the oil workers’ power
line with suspended
insulators, surrounded
by 4 more power lines
dangerous for birds with
pin-type insulators.
Photos by

R. Bekmansurov.

OPAOB, OKOAbLIOBAaHHbIX B TaTapcTaHe, Ha MU-
FPALMOHHbIX MapLIPyTax M MeCTax 3MMOBOK,
MOKa3bIBAIOT, YTO 3HAYMTEAbHOM 4acTM MO-
AOABIX MTHUL, MOKMAAIOLLMX THE3AQ, yAAETCs
YUEAETb B ryCTOW CETH NTMULEONACHOU CPeAbl
B HATMBHOI 0OAACTH.

M3 TpéX NMOMEYEHHbIX TPeKepamu MTEeHLOB
OPAOB-MOTMABHMKOB B HACTOSILLIEE BPEMS YKUBA
ToAbkO 1 NTUUA, NomeyeHHast B 2019 r. B MeH-
3€AMHCKOM paiioHe. Ho Bcem nTuLiam yAanoch
BbKMTb B Ha4YaAe MepPBbIX AHEN MOCAErHE3A0-
BbIX MepemeLleHnid 1 Mo MapLipyTy MepBoM
murpaumm. ['mbeab OT SAeKTPOTOKa Ha NTULIEO-
nacHoi ADI'T B HaTMBHOM 0DAACTM NMPOM30LLAA
TOABKO B OAHOM CAy4ae, MoOCA€ BO3BpaLLeHMs!
13 NEePBOU 3MMOBKM OAHOIO M3 ABYX OPAOB, MO-
MeYeHHbIX B 2016 T.

KOHCTPYKUMS OrOAOBKOB >KeA€300€TOHHbIX
onop ADIT 6-10 kB ¢ 3a3eMAEHHOM MeTaAnye-
CKOM TPaBepCOM CO LUTLIPEBbIMK M30ASTOPAMM
M C HEM3OAMPOBAHHbBIM MPOBOAOM MpaKThye-
CKM HE OCTaBASIET LLIAHCOB BbDKMUTb TaKUM KPYI-
HbIM MTULIAM KaK OPAbl B CAy4ae BblOOpa Mx B

KauecTse npucaabl. Ho, B ToXXe Bpems, 3a Bce
FOAbI HALLIMX MCCAEAOBAHMIA He BbISIBAEHO dpak-
TOB rMbeAn B3pocAbix nTmu Ha Al 610 kB.

B npouecce MOHMTOpUMHIa rHE3A0BaHMS,
B XOA€ KOTOPOro MOCELIaAMCh FHE3Aa OPAOB
NPEUMYLLECTBEHHO MPU BO3pacTe MNTEHLOB
oT 30 A0 60 AHel M cTapLue, Mbl He BbisIBU-
AW TPEPbLIBAHMS PA3MHOXEHUS MO NpUYnHe
rMbeAn TeppUTOPMAABHbBIX B3POCALIX MTHLL
Ha ADI1. Bo3MOXHO, Kakas-To AOAS rMbeAm
B3POCABIX MTULL MMEET MEeCTO B Havare ce-
30Ha Pa3sMHOXEHMs, TaK KakK €XeroAHo Ha
4acTu rHE3A OTMEYEHO NpepbiBaH1e pasmMHO-
JKEHMS Ha CTaAnM KAaaku. Ho noaTsepkaaio-
LLMX AAHHbIX, CBA3aHHbIX C rMOEAbIO Teppwm-
TopuaAbHbIX NTiu Ha ADI1, A0 cux nop He
BbISIBAEHO.

BmecTe € Tem, eXKeroaHo Mbl BCTPEYaAr A0
ABYX AECATKOB B3POCAbIX NTHLL Ha oropax AJI'
Ha rHEe3A0BbIX TeppuTOpMaX. Bo Bcex cayyasx
HabAlOAAAACh HeKas M30MPaTEAbHOCTb B BbIOO-
pe npucasbl. OObIYHO B3POCAbIE MTHLIbI ObIAK
BCTPeYeHbl Ha Ornopax BbICOKOBOALTHbLIX AJIT,
HaunHas oT 35 kB v Bbille, B KOHCTPYKLMM
KOTOPbIX KOHTaKTHbIM MPOBOA 3HAYUTEALHO
yAaA€H OT MeCTa, KOTopoe BbiOMpaeT nruua
and npucaabl. ADIT 6-10 kB ¢ aepeBsHHbLIMK
onopamu 6e3 3a3eMACHNS KPIOKOB KPENnAEeHMs
M30ASTOPOB B TaTapcTaHe OCTaAUCb B HEOOAb-
LLIOM KOAMYECTBE, M HaMM OTMEYEeHa AMLLb
€AMHCTBEHHas BCTpeYa B3POCAOrO OpAa Ha
AEPEBSHHON onope B AAbKEEBCKOM paioHe.
Ho nosasuslumecs B Havane XXI Beka B TaTap-
CTaHe rAaBHbIM 00pPa3oM Y HEPTSIHUKOB AM-
HMM 610 KB C NOABECHBIMM KOHCTPYKLIMAMM
B3POCALIE MTULbI PA3AMYAIOT M HEPEAKO MC-
MOAb3YIOT B KauecTse npucaa. ['1pn 3Tom opAbi
B OCHOBHOM MCIMOABL3YIOT BEPXHIOID MepekAa-
AMHY METAAAMHECKOM TPaBepPChl MPOMEXYTO-
HbIX Orop (puc. 6).
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Puc. 8. HoBbii rHeso-
BOM y4acTOK OpAa-Mo-
IMAbHMKA C FTHEe3A0M Ha
ornope AJI Bbicokoro
Hanpsxkenns B Capma-
HOBCKOM paiioHe PT.

®oro P. bekmaHcyposa.

Fig. 8. A new breeding
territory of the Imperial
Eagle with a nest on the
pole of a high-voltage
power line in the Sar-
manovsky District of the
Republic of Tatarstan.
Photos by

R. Bekmansurov.

Hamm nposeaeHo HabAOAEHME B3POCAOrO
opAa-mMornabHmuka 20.07.2020 r., KOTOPbIM
OXOTUACS BOAM3M CBOEIO HE3A0BOrO y4acTka
Ha NoA€BoK B CapmaHOBCKOM paioHe TaTap-
CTaHa. B noAe npon3BoAMAach BCNaLuka 1 Opéa
CAGAMA 32 TMEpeABMKEHMEM TpaKTopa, CMAs
Ha MEeTaAAMYEeCKOW TpaBepce C MOABECHbIMM

M30AATOPaMM  OFOAOBKA  >KeAe300eTOHHOM
onopsl Al 6 KB, npuHasesalleid HedpTs-
HuKam. [lapasreabHo aaHHOM ADIT 6AM3KO
APYT OT Apyra HaxoamAmnch ewé 4 ADIT Takoro
XKe HanpskeHWsl, HO BCE OHM B KOHCTPYKLMK
OrOAOBKA MMEAM LUTbIPEBbIE M30ASTOPbLI. M3
5 ADI1, pacnoAOKeHHbIX NapasreAbHO, OPEA
BbIOpaA Hanboaee HesonacHyio (puc. 7).

C OAHOW CTOPOHbI, KOHCTPYKLMS TpaBep-
Cbl C MOABECHLIMM M30AATOPAMM  BbIFASAMT
YAOOHOW AASI MPUCAALI M, BEPOSTHO, NMOTOMY
ncnoab3yetca opaamn. C Apyrow CTOpPOHbI —
MOXKET ObITb LieAeHanpaBAeHHOe n3beraHme
onacHblx ADIT €O LUTLIPEBON M30ASLIMEN.
Tem He mMeHee, 3TOT NpUMeEpP ABHO MOKa3bi-
BaeT M3bMpaTeAbHOe MOBEAeHWE OPAOB B
BbIOOpe 6oaee HesonacHoOM npucaabl. Takoe
aAaNTMBHOE MOBEAEHME K DAEKTPOCETEBOW
cpeae AnH0 popmmupyeTcsi Ha OCHOBe BbIGO-
pa NPUBbLIYHbBIX M YAODHBIX Ka4eCTB NMPUCaAbl,
AMBO  «CPOPMUPOBAHO ABYMSI OCHOBHbIMM
dpakTopamu: (1) yactoii rubeablo NTUL, He
OCTeperaiwmMxca NTUUEONACHLIX AMHWUKA, K
(2) dpopmKpoBaHMEM Y NTULL CTEPEOTUMHOIO
nsberaHns TakmMx AMHWIA, NOAAEPKMBAEMOE
otbopom» (LLHariaep n ap., 2020). ABaxabi
Mbl HaDAIOAAAM B3POCABIX OPAOB, NOAOMpalo-
wimnx noa onopamun AJI 6-10 kB, nornbuimx
rpayeii. Kpome TOro, OpAbl HEPEAKO CTaHO-
BATCA CBMAETEAAMM MMOEAN APYrMX COPOAM-
Yer, B TOM YMCAE CBOMX MTEHLOB.

PocT uncaa nap, rHe3AdLmMxcs Ha ornopax
BbICOKOBOALTHbIX AD['T MOXKHO TaK>Ke OTHEeCTH
K aAanTalmMn K IAeKTPOCceTeBoii cpeae 1 cpop-
MMUPOBAHMIO M3OMPATEALHOIO MOBEAEHMS.

B Teuenne 2011-2015 rr. Ha tOro-soc-
Toke TaTapcraHa ObIAO BbISIBAEHO 5 rHE3A0-
BbIX Y4aCTKOB C rHé3aammn Ha onopax AJll
(bexmarcypos, 2015). B nocaeayiolume roab
BbISIBAEHO eLLé 3 rHe3A0BbIX y4HacTka B A3Ha-
KaeBckoMm (2) n CapmaHoBckom (1) parioHax.
Taknum 0oOpa3oM, aaanTaumsi OPAOB-MOMMAb-
HMKOB K DAEKTPOCETEBOW CPeAe MPOAOAKALT-
cs (puc. 8).

I1. Tn6eab opaaHoB-6eroxsBocToB (Haliaee-
tus albicilla) na ADIT B HaTMBHOM 00AACTH

[MonyTHO B XOA€ MOHMTOPMHIa FHe3AOBa-
HMS opAaHa-6eaoxsocTa 17.07.2012 r. Hamm
oTMedeHa rmbeab OT dAekTpoToka Ha ADJI
10 kKB MOAOAOTO OpAaHa Ha MPOMEXKYTOUHOM
Ornope BAOAb aBTOAOPOIHM B noAe B Cnacckom
paioHe TaTtapcTaHa, npuuém ntuua norndaa
OyKBaALHO B AeHb e€ oOHapyxeHus (bekman-
CypoB v Ap., 2012a).

[Mo pe3yAbTaTam KOAbLIEBAHMS NTEHLIOB Op-
AQHOB LIBETHbIMW KOAbLIaMM U Meuernst GPS/
GSM-tpekepamm (Kapsakut u ap., 2019; AaH-
Hble aBTopa), ux rmbeab Ha ADI B HaTMBHOM
0bAacTu He oTMedeHa. Ho opAaHbl o6uTaloT B
npeaeAax TaTapcraHa KpyrAOrOAMYHO, a 3UM-
HME KOYEBKM NMPOXOAAT AAAEKO OT BOAOEMOB,
B TOM uYMCAe B HedpTerazoaobbIBaIOLLIMX paid-
OHaX, HEPEAKO BOAM3M CEAbLCKMX HACEAEHHbIX
MYHKTOB M MOAUIOHOB TBEPAbLIX ObITOBbIX OT-
XOAOB, A€ BCErAa MMEIOTCS MTULEONacHble
AT, HesHaunTeAbHOe KOAMHYECTBO AaHHbIX
0 rnbean, ckopee BCEro, CBA3aHO C OTCYT-
CTBMEM MOCTOSHHOIO MOHMTOPUHIA NTULEO-
nacHbix ADIT, B TOM uMcAe BOAM3M FHE3A0BbIX
y4acTKOB B MepBble MeCsLbl MOCAe BblAETa
nreHuos. Tak, 16.08.2019 r. Bo Bpemsa oc-
MOTpa M3BECTHOrO FHE3A0BOrO y4acTKa op-
AaHa-6eAoxBocTa B PbIGHOCAOBOACKOM paii-
one TaTapcTaHa Ha pacCTOsAHMKM OKOAO 50 M
OT FHE3A0BOrO A€peBa MOA NMPOMEXKYTOUYHOM
onopoi ADI 6 kKB obHapy>keHbl OCTaHKK C
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MOAHBIM HaBOPOM MEPHLEB MOAOAOTO OpAaHa-
6enoxsocTa. Mo HepacnaBWIMMCS NeHbKam
OMPEAEAEHO, YTO OCTaHKM MpUHAAAEXKa-
AW CAETKY, HEAABHO MOKMHYBLUEMY FHE3AO.
AaHHag ADI1 Ha xeae300eTOHHbIX ornopax
C KpEenAeHMeM HEeM30AMPOBAHHbLIX MPOBO-
AOB Ha LUTHIPEBbIX M30AATOPAX MPOXOAUT
Mo npoceke Yepes3 KPYrHbii AGCHOM MaccuB
BAOAb OeperoBoro ckaoHa p. Kambl. LLu-
puHa npocekn okoro 10 M (puc. 9). Beico-
Ta AEPEBbEB Ha 3TOW MPOCEKe 3HAYUTEALHO
BblLLE )KeAe300€TOHHbIX OMop, CTaHAapTHas
BbicOoTa KOTOpbIX — 10 M. K npumepy, BbicoTa
FHE3A0BOM COCHbl — OKOAO 35 M C pacroAo-
JKeHMeM rHesaa Ha ero BepuumHe. [ouemy
CAETOK BbIOpaA AAS MPUCAALI HU3KOPACMOAO-
JKEHHYIO XKeAe300€TOHHYIO OMnopy Ha y3KOW
npoceke Mpu HaAMYMM  BbICOKOCTBOALHO-
ro A€ca, OCTaAOCb HEBbIACHEHHbIM. [nbeAb
NTULIbI MOBAMAAA HA YCTAaHOBKY MAACTUKOBbIX
NTULE3ALUMTHBIX YCTPOMCTB Ha OAMKaiLmne
K rHesay onopbl ADI.

BblleonucanHbIld  cAydait nokasaa, 4TO
MOAOABIE OpAaHbl TaKxke norndaioT B nep-
Bble AHM M MECALIbI MOCAE BbIAETA M3 FHE3A.

Puc. 9. OcraHkm MOAOAOrO OpAaHa-6eAoxBocTa
(Haliaeetus albicilla) noa npomexytourosi ornopoii ntu-
ueonacHoi ADI Ha AecHoi npoceke 16.08.2019 . B
Pbi6HOCAOG0ACKOM paiioHe. DoTo H. bekmaHCypoBoii.

Fig. 9. Remains of an immature White-Tailed Eeagle
(Haliaeetus albicilla) under an intermediate pole of a
power line dangerous for birds on a forest cleared strip
on August 16, 2019, in Rybnoslobodsky District.
Photos by N. Bekmansurova.

M 1x rubeAb BO3MOXKHa He ToAbKO Ha ADJIT,
PaCrOAOXKEHHbIX B OTKPbITbIX AaHALLAdpTaX,
HO M B FAyOMHE A€CHOrO MacCMBa, Ha Y3KMX
AECHbIX MpoceKax. AHAAOIMYHBIM CAyYan
MPOM3OLIEA Y>KE€ Ha CACAYIOLLMIA FOA B Ha-
LMOHAALHOM napke «HeuknHCknity B YAmyp-
Tn. 3aeck B KOCTOBAaTOBCKOM A€CHUYECTBE
12 mioas 2020 r. Ha y3KOM AECHOW npoceke
OblAM OOHapPY>KEeHbI Cpasy 2 Tpyna MOAOAbIX
OPAAHOB, TaKxXe CAETKOB, HEAABHO MOKMHYB-
wnx ruesso. CAETKM, Cyast MO BCEMY, ABAS-
AMCb cMbCamMm M MOrMOAM MPaKTUYECKM OA-
HOBPEMEHHO Ha OAMXKaWLLMX NPOMEXYTOY-
HbIX ornopax nTuueonacHon AJIM 6-10 kB ¢
KeAe300€TOHHbIMWU OMOPaMM U LUTLIPEBOW
nsoaaumen. Teaa NTULL MMEAM BCe MpU3Ha-
KM MOPaXKEHUS SAEKTPOTOKOM, B TOM UMCAE
000pBaHHYIO AaMy y OAHOM NTuubl. Takke
OCTaAOCb HEBbISCHEHHbIM, YTO MPUBAEKAO
MOAOALIX NTML Ha 3Ty ADI, Tak Kak oHa
MPOXOAMUT NMOCPEAN BLICOKOCTBOALHOIO Aeca
(puc. 10). B xoae CAeACTBEHHBIX MepOonpus-
TUIA, MPOBEAEHHbIX HAUMOHAAbHLIM MapKOM,
C 3KCnepTHbIM 3akalodyennem Colo3a oxpa-
Hbl NTUL Poccuun, BaaaeablieB ADIT obg3aam
MPOBECTM NTUUE3ALUMUTHLIE MEpPONpPUATMIS
(cm. coobLueHue Ha cTp. 214-236).

HecMmoTps Ha MaAyio BbIOOPKY AaHHbIX MO
rmbeAn OpAaHOB-OEAOXBOCTOB, BCE XK€ MOXK-
HO CAeAaTb BbIBOA, YTO B MEPBYIO OYEPeAb,
TaKKe KaK y OPAOB-MOIMAbHUKOB, TMOHYT
MOAOAbIE MTHLIbI.

Tem He MeHee, CMEPTHOCTb OpAaHOB-Oe-
AOXBOCTOB OT 3AeKTpoTOKa Ha ADI 6-10 kB
HUXKE, YEM Y OPAOB-MOMMABHMKOB. DTO TakxKe
MOATBEPKAAIOT ~ Pe3yAbTaTbl MCCACAOBAHMI
no GPS/GSM-teremeTpumn 12 nomeueHHbIX
Tpekepamu NTEHLOB OpAaHOB. Mx rnbeab Ha
ADIT A0 cnx nop He oTMeydeHa. Bo3amorxxHo,
3TO CBSA3aHO C TEM, YTO FHE3AOBbIE Y4aCTKM
BO BCEX CAyYasix mMeyeHus ObIAM 3HAYUTEeAD-
HO yAaAeHbl OT nTuueonacHbix ADI. Ho v B
AAAbHENLLINX MOCAErHE3A0BbIX NepemeLleHm-
ax rnbean Ha ADIT He BbiBAEHO.

Bbi3blBaeT 00€CMOKOEHHOCTb B OTHOLLIEHMM
opAaHa-6eAOXBOCTa NTULeoNacHas Cpeaa, Co3-
aaBaemas ADIT 6-10 kB Ha pexxMMHbIX 0Obek-
Tax HedpTeaoObIYM Ha MCKYCCTBEHHbIX Aambax
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Puc. 10. Ocmotp
TPYNOB ABYX MOAOAbIX
0pAaHOB-6€AOXBOCTOB
MOA MTHLEONAacHOM
ADI Ha aecHoii rpo-
ceke KocToBaToBCKOro
AECHUYECTBA COTPYAHM-
Kamu HaLMOHaAbHOro
napka «HeukuHckmit B
mionre 2020 r. DoTo u3
apPXMBOB HaLMOHaALHOIO
napka «HeukuHckmity.

Fig. 10. Examination

of the corpses of two
immature White-Tailed
Eagles under a power
line dangerous for birds
in the clear-cut strip

of the Kostovatovsky
Forestry by the staff of
the Nechkinsky National
Park in July 2020. Photos
from the archives of the
Nechkinsky National
Park.

Puc. 11. lNTuueonacHas
ADI1 10 kB ¢ npo-
MEXYTOYHOM OMOPON,
M0A KOTOpPO# 06Hapy-
>KeH TPy CTenHOro
opra 05.06.2021 r. B
KapakyanHckom parioHe
Yamyptckoi Pecryban-
Ku BOAM3M A. HeraHaa.
®oro M. 3aryméHosa.

Fig. 11. A 10 kV power
line dangerous for birds
with an intermediate
pole under which the
corpse of the Steppe Eag-
le was found on June 5,
2021, in the Karakulinsky
District of the Udmurtian
Republic near the village
of Cheganda.

Photo by M. Zagumenov.

HWKHEKaMCKOrO BOAOXpaHMAMLLA, BO3AE KOTO-
PbIX PEMYASIPHO BCTPEUAOTCS OXOTSLLMECS MTU-
Libl M OTKYAQ MOCTYMaAM CBeACHMS 00 MX rmbeAn.

Mo Bceit BUAMMOCTM, CeTb MTULIEOMACHbIX
ADI TatapcTaHa M COMPEAEAbHbIX peruo-
HOB MOXKET MOBAMSITL Ha TMOEAb M APYrMX
KPACHOKHM)KHbBIX OPAOB, HE FHE3ASLUMXCS B
TatapcraHe, peakue 3aAéTbl KOTOPBIX BO3-
MOXHbI. Tak, 05.06.2021 r. Ha conpeaeAb-
HoM TeppuTopmmn B KapakyAMHCKOM paitoHe
YamypTckon Pecnybankmn BOAM3M a. HeraHaa

MOA MPOMEXYTOYHOWU OMOPOKM NMTULLEOMACHOM
ADI1 10 kB ObiA 0OHapy>keH Tpyn CTenHOro
opAaa (Aquila nipalensis) (M. H. 3aryméHos,
AMYH. coobul.). Baaaeabubl ADIT Habaloaa-
TEAEM He YCTaHOBAEHbl, HO 3TO MOTrYT ObITb
AMHUKM KOMMaHuu PocHedpTb. [NapasseabHo
MO MOAIO MPOXOAMUT eLLé OAHA MTULLIeonacHas
AJIT (puc. 11).

3aAéT CTENHOro OpAa 3HAYUTEABHO CeBep-
Hee MHe3A0BOro apeasa cam no cebe MHTe-
PECHbIM 1 peAkuit (pakT, HO, K COXAAEHMIO,
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OH 3aKOHUYMACH Tparn4eckn ars ntuubl. Cren-
HOM OPEA B CTEMHbIX PerMoHax OTMEeYeH Kak
Hanboaee NOABEpPXKEHHbIN rnbean Ha Al
6-10 kB cpean apyrmux Buaos opaos (Kaps-
KnH, Hosukosa, 2006; Meaxmaos u ap.,
2011; KapsaxuH, 2012; MaubiHa u ap., 2012;
AeBuH, Kypkun, 2013; INectos v ap., 2015).

IMpobaembl moaepuusauun A3l 6-10 kB

B 2011 r., nAaHmnpys MacluTabHyto paboty
N0 MOAEPHM3ALMM CYLLECTBYIOLUMX M HEAO-
MyLLEHUs CTPOMTEAbCTBA HOBbIX MTULEONac-
Hbix ADIT B TaTapcraHe, Mbl HaA@SAUCH, YTO
3a 10 A€T yAaCTCH AOCTUIHYTb XOPOLUMX MO-
KasaTeAeil Mo 3alumte NTUL OT MOpaXKeHMs
3AEKTPOTOKOM, MO KparHen mepe, B MecTax
FHE3A0BaHMS OPAOB M OpAaHOB. KpynHbie
nepHaTble XMLUHUKM, SBAGS9Ch CBOeoDOpas-
HbIMM 3KOAOFMUYECKMMM BUAAMM-30HTUKAMM,
TaKXKe AOAKHbI ObIAM  CbIFPaTh  OCHOBHYIO
POAb B 3alUMTE HE TOAbKO MX CaMMX, HO M
LEAOrO psAa APYrMX MTULL, HAXOASLLMXCS B
MOCTOSIHHOW 30HE PUCKa DAEKTPOCETOBOM
cpeabl. Ho Temnbl MmoaepHusaummn ADIT oka-
3aAMCb KpaiHe Hu3knumm. K npumepy, ocHOB-

Puc. 13. Hosas ntuueonacHas ADIT 10 kB, noctpoerHas B6An3u paiiueHTpa Capma-
HOBO BAOAb nomroHa TbO, mecta cocpeaotouenms nrmiu. Doto P. bekmarHcyposa.

Fig. 13. A new 10 kV power line dangerous for birds built near the district center of
Sarmanovo along a solid waste landfill, a place where birds are concentrated. Photo by
R. Bekmansurov.

Puc. 12. lMpumep HekadecTseHHOro moHTaxa [13Y,
MPUBEALLIMI K MX 4aCTM4HOM rnoTepe (Eaabysxckme
OC). 3akpenaeHue nAacTMKOBOro KOXKyxa aAloMUHMe-
BO# [POBOAOKOM SBASIETCS PYOEMLLIMM HapyLLIeHUEM
TexXHU4ecknx TpeboBaH1i MOHTaXa, KOTOPbI MOXET
npusectn K rmbean nruu. oto P. bekmaHcyposa.

Fig. 12. Example of poor-quality installation of BPDs,
which led to their partial loss (Elabuga Power Crids). The
plastic cover fixed with aluminum wire is a gross viola-
tion of technical installation requirements, which can
lead to the death of birds. Photos by R. Bekmansurov.

HOM BAaaeAel onacHbIX aaa ntmuu ADIl B Ta-
TapcraHe OAO «CeTeBas KOMNaHWsy CyLue-
CTBYIOLLIMMM Ha CErOAHALLHMIA ACHb TeMNnamm
He cMoXKeT obecneynTb 6e30MacHOCTb NTHLL
1 3a 20 nocAeayioLLIMX AeT. ExxeroaHbie ot-
4éTbl CeTeBor KOMMaHMM MO NPOBEAEHHbLIM
NTULE3ANTHLIM MEPONPUATUAM BbIFAAAAT
KaK TPEHMPOBKM MEpPCOHaAa MO MOHTaXy
MAQCTMKOBBIX MTULE3ALMTHbLIX YCTPOWCTB.
Tak, Hepeako 13 Bcero cpuaepa, cocTosite-
ro M3 AECATKOB OMOp, NMAACTUKOBbIE KOXY-
XM M KOAMAKK CTaBATCS Ha €AMHMLIbI OMop,
YTO He MOXKeT 0DecneynTb MOAHYIO 3aLlUM-
Ty ntuu. Npu nposepkax ycraHosku [M3Y
BbISIBA€HbI HapyLLIEHUS B MOHTaXke, Hempa-
BUABHbLIN noabop [13Y AA KOHKpPeTHOro
dA€MEeHTa 060PYAOBaHMS, HEKAYeCTBEHHOE
MCnoAHeHue paboT, Aaxke CAydaun Kpenexa
M3Y ToKONPOBOASILLEN AAIOMUHMUEBOW NPO-
BOAOKOM (puc. 12). HexkayecTBeHHble pa-
60Tbl NPUBOAAT K ObICTPOMY pa3pyLUEHUIO
M3Y 1 CHUXKEHMIO CPOKOB MX CAY>KObI.
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Puc. 14. nemeHTbl rpo3o3aumntsl 6e3 cneumnanbHbix [13Y Ha BA 10 kB ¢ uzoanposarHbim npososom (CHI-3): seep-
Xy crea — Duaep 6 nc/t Apyx6a AO TataBToAOp B MeH3eAMHCKOM paiioHe; BHU3Y caeBa — BA B PbiGHOCAO60ACKOM
paiioHe B AeCHOM Maccuse 3anaaHee rnoc. bepcyt (cobCcTBeHHUK He ycTaHOBAeH). [TuueonacHble HeM30AMpoBaHHbIE
ydactkmn ADI 10 KB Ha aHKepHbIX 0ropax ¢ pa3beAMHUTEeAbHbIMU yCTPOMUCTBamu: BBepxy cripasa — ADIT HIAY «[1pu-
KamHecpTby»,; BHU3y crea — ADIT Enabyxckmux IC. Doto P. bekmaHcyposa.

Fig. 14. Elements of lightning protection without special BPDs on 10 kV overhead lines with insulated wire (SIW-3):
upper at the left — Feeder 6, transformer substation Druzhba of Tatavtodor JSC in Menzelinsky District; bottom at the

left — overhead line in Rybnoslobodsky District in a forestland of the village of Bersut (the owner is not identified).
Non-insulated sections of 10 kV power lines on anchor poles with energy isolating devices that are dangerous for
birds: upper at the right — power line of Prikamneft NGDU; bottom at the right — power line of Elabuga Power Grids.

Photos by R. Bekmansurov.

OTMeueHbl CAydan CTPOWUTEAbCTBA HOBbIX
nTuueonacHbix ADI, 4TO sBAsSIeTCS nokasa-
TeAem TOro, YTO MPOEKTHble OpraHM3aLmnm A0
CMX MOP «BbIMYCKAIOT» aHTUIKOAOIMYHbIE MPO-
€KTbl, He y4YMTbIBalOLLME MHTEPEChbl COXpaHe-
HMs GropasHoobpasmna (puc. 13), a «CeTeas
KOMMaHMs» He B MOAHOM Mepe OTCAeXKMBAEeT
MPUHSATbIE CTaHAAPTbI MO ATHLe3aLumTe.

BbisbiBaeT Bonpocbl Ge3onacHOCTM NTUL
npumeHenne B TaTapcTaHe CaMOHEeCYLLUMX
M30AMPOBaHHbIX MPoBoaoB (CHI1-3), a umeH-
HO HaAM4YME MHOMOUYMCAEHHbIX TOYEK BbIXOAQ
noTeHLMaAa, B YaCTHOCTM B MECTax pacroAo-
YKEHMS HEM3OAMPOBAHHBIX TOKOBEAYLLIMX IAE-
MEHTOB IpO303alUMTbl (YyCTPOMCTB 3aLLMTh
OT AYIrM M AP.), MPOKaAbIBAIOLUMX 3aXKMMaX,
KOHTaKTax Ha BBOAAax B TpaHchopMmaTtopsl,
KOHTaKTax PEKAOY3epOB M AMHEMNHbIX pa3b-
eamHutenen (puc. 14). YcraHaBAMBaemble
Ha CUI1-3 aaemeHTbl rpo3o3atumnTbl 6e3 Ao-
MOAHWUTEABHOrO MPUMEHEHMUS CreLmnaAbHbIX
M3Y Takke MOryT MPUBOAUTL K rMOeAM NTuu
oT aaekTpoToka (CaaTbikos, 2020; NecTos 1
Ap., 2020).

B TeueHnme nocaeaHero AECATUAETUS Mbl
HabAoaaamn, Kak MAO «TaTHedpTb» nocTe-
nenHo nepepoant ADIT 6-10 kB ¢ KoH-
CTPYKUMIA TpaBepC CO LUTbIPEBON U30AALM-
el Ha MOABECHYI0, KoTopas, 0e3yCAOBHO,
MeHee OMacHa AAS MTUU, OCOOEHHO cpea-
HEero M MeAkoro pasmepa. Ho y aanHbIX
ADIT Bceraa ocTaBaAMCb NTULEONAaCHbIE
y4acTKM B BMAE TpaBepC CO LUTbIPEBbIMM
M HaTSKHBIMM M30ASTOPAMM Ha aHKEPHbIX
onopax, B TOM YMCAE Ha OMopax C pasbeau-
HUTEAbHLIMW YCTPOMCTBAMM; HE MPUMEHS-
AUCb DAEMEHTbI M30AALMM Ha KOHTAKTHbIX
BbIBOAAX TpaHcpopmatopos. K Tomy e
HEPEAKO M3-3a 3aHMXKEHMS BbICOTbl MPO-
BOAQ HAaA 3eMAEM HePTSHMKU MPUMEHS-
AU YKOPOYEHHYIO TUPASHAY M30ASTOPOB
Ha MPOMEXYTOUYHbIX OMopax, COCTOSLLYIO
BCEr0 M3 OAHOIO M30A4TOpPa TapeAbyaTo-
ro TMNa, 4TO MOXeT ObiTb OMAaCHbIM AAS
KPYMHbBIX NTUL, TaKMX Kak opAbl (puc. 15).
[MoaToMy noaHocTbio Ge3onacHon ADJTl
6-10 KB c noaBecHON KOHCTPyKUMEN M30-
ASTOPOB MOXET CTaTb TOAbKO MpK 3aluuTe
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Puc. 15. ADI1 10 kB
MAO «TaTtHepTb» C
MOABECHBIMM M30-
AaTopamu (BBepXy);
NTULEONaCHbIN y4aCTOK
ADI B BHAe TpaBepchl
CO LUTHIPEBLIMM 1 Ha-
TSXKHBIMM M30ASITOPamu
Ha aHKepHO# ornope

M Pa3beAMHUTEAbHbIM
YCTPOMUCTBOM (BHU3Y
cAeBa); OPEA-MOTMAbHUK
Ha BepxHel nepekAam-
He MOABECHOM KOHCTPYK-
Lyn C yKOPOHEHHOM
MPASIHAOM Ha OrOAOBKe
MPOMEXYTOYHOM OMopbI
(BHU3Y cripaBa).

®oro P. bekmarcyposa.

Fig. 15. Power line 10 kV
of Tatneft PISC with
suspended insulators (up-
per); bird section dan-
gerous for birds of the
power line in the form of
pin-type and stretching
insulation on the anchor
pole and energy isolat-
ing device (bottom at

the left); Imperial Eagle
on the top bar of the
suspended structure with
a shortened string on the
head of the intermedi-
ate pole (bottom at the
right). Photos by

R. Bekmansurov.

AUDAEKTPUHECKMM  MaTeEPUAAOM  NTULiE3a-
LLUNTHBIX YCTPOHCTB CAOXHbIX COEAUMHEHWM

MPOBOAOB Ha YFAOBbIX M aHKEPHbIX Ornopax,
BKAIOYASl PAa3beAMHUTEAbHbIE YCTPOICTBA U
TpaHcopmaTopsl, a TakXKe Npu yCTaHOBKe
AMDAEKTPUYECKUX KOXYXOB BOAM3U M3OAS-
TOPOB Ha MPOMEXYTOUHbIX OMOpax.

Hecmotps Ha nepesoa yactn ADI Ha me-
Hee OMacHbIe AASl MTULL C MOABECHBIMM U30AS-
TOpamu, y HepTSHMKOB B TaTapcTaHe ocTa-
éTCs OrpoMHOe KOAMYECTBO MTULIEOMACHbIX
ADIT 6-10 kB co wTbipeBbiMK M30AITOPaMK
M FOAbIM MPOBOAOM. MIMEHHO Ha HMX BbIsIB-
A€Hbl BCE CAydau runbean opaos. B uerom
npobaembl nTmuesalmTsl Ha ADlT ocTaamch
NpaKkTUYeCKM TakKMMK XKe, Kak 1 Obian 10 AeT
Ha3aa (bekmancypos, 2013).

3akalouenue

Ha tepputopum TaTtapcraHa npoaoAxa-
€TCS He3aKOHHasi 3KCMAyaTauusi U Aaxe
CTPOMTEABCTBO HOBbIX NTHLEonacHbiX ADI1
6-10 kB. HecmoTps Ha npoBoanMmble B pec-
nybAMKe mepbl MO 3alumTe NTMU OT rube-
AU B DAEKTPOCETEBOM CpeAe, TeMIbl 1 Ka-
4eCcTBO 3TUX MEPOMPUATUI TaKOBbI, YTO B
6avKkaniuem Hyayuiem AT OyAyT BAMATB
Ha CMEpPTHOCTb OPAAHOB M OpPAOB B Ha-
TMBHOM 0DOAaCTM. A AASl TaKOro BMAa Kak
OPEA-MOMMABHMK NTuueonacHsie ADI Oy-
AYT OKa3blBaTb OCHOBHOE SAMMMUHMpPYIOLLEee
BO3AENCTBUE.

Bbicokasi CcMepTHOCTb OpAOB, BbISIBAEH-
Hasl B lOr0-BOCTOYHbIX paitioHax TaTapcra-
Ha, FA€ COCPEAOTOUEH OCHOBHOM HedPTAHOI

MPOMBICEA W, COOTBETCTBEHHO, MOBbILLIEH-
Hasi MTMLeonacHas dAeKTpoceTeBas Cpeaa,
yKasblBaeT Ha HeoOXOAMMOCTb HanpaBWTb
MOBbILLEHHbIE YCUAWS HA MPOBEAEHME NT-
Le3allUMTHBIX MEeponpuaTUiA B 3TUX He-
pTerazoaobbiBatoLLmMx parioHax. OcHoBHasl
CMEpPTHOCTb, BbISIBAEHHASl AASl  MOAOABIX
MTUL-CAETKOB B MpeAeAax FHe3A0BbIX TEppH-
TOPUI, TaKxKe yKa3blBaeT Ha HEOOXOAUMOCTb
KOMMAEKCHbIX MTULE3aLLUUTHbIX Meponpu-
STUIA Ha BCeX TUMax MTMLEONacHoro obo-
PYAOBaHMS B MpeaeAax He meHee 3 KM OT
LIeHTPOB MHE3AOBbIX Y4AaCTKOB Ha Ha4YaAbHbIX
3Tanax NpoBeAeHns paboT C MOCAEAYIOLLMM
yBEAMYEHMEM 30H MoaepHuaumu. [Tuue-
3alUMTHbIE MEPOMPUSATUS He MOryT ObITb
OrpaHMYeHbl TOABKO AMLLIb 30HaMK BOAM3K
FHE3AO0BbIX YHaCTKOB, OHM AOAYKHbI OXBATUTb
BCE MECTOOOMTaHWUSI OPAOB, TA€ MOTYT Mo-
rMOHYTb MTULBI B MOCAETHE3A0BOE BPEMS U
nocAe BO3BpaTa € 3MMOBOK.

Kak okasarock, He TOAbKO mnoaeBble ADI1
OMacHbl  AAF OpAaHa-OeaoxsocTa. [loaTo-
MYy HeoOXOAMMO MepecMOTpeTb CTpaTermio
nepBoOOYEPeAHbIX  MTULE3ALLUUTHBIX  Mepo-
NpUSTUIA, 1 NPU HaanumMn onacHbeix ADIT Ha
AECHbIX yyacTKax (mpocekax) BOAM3M MecCT
FHEe3A0BaHMSI BKAIOYMTb MX B MAAHbI MepBo-
ouepeAHbIx padorT.

MMbeab nTuL Ha ADIT, Aaxe Takux Kpyn-
HbIX, KaK OpPAbl, He BCeraa MPUBOAMT K OT-
KAIOYEHMIO AMHMM MPU KOPOTKOM 3amblKa-
HUK. DTOT PaKT HEOOXOAUMO YHHUTBIBATH MPU
B3aMMOAEMCTBUK C coOCTBeHHMKam ADIT npu
BbISICHEHMM MPUUMH TMOEAU NTULL.
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