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A6cTpakT

B crartbe npuBeAeHbI PE3YALTATL MCCAEAOBAHMIA TMOEAM MTULL HA AUHUSIX SAeKkTporiepeaaym (ASMT) B 2009 r. B Aataii-
ckom Kkpae u Pecriybanke Aatain. C 15 mast no 27 uioast 2009 r. 6bia0 ocmoTpero 18 yyacTtkos nmuueonacHbix (MO)
A3 ob1wen npoTskEHHOCTLIO 42,76 KM, € 9 1o 20 ceHtsbpst 2009 r. 6LIA0 OCMOTPEHO 43 yyacTka obwel NPOTSHKEH-
HocTbio 135,06 km. B pesyastare ocmotpa MO AT B rHe3A0B0M NepyoA oBHapy>KeHbI OCTaHKM 144 nTvu, norvéumx
OT MOPaKEHMS SIAEKTPOTOKOM. [AOTHOCTL coctaBmaa 33,68 octaHkoB Ha 10 kKM AMHMIA. CpeAn HaMA€HHDLIX OCTQHKOB MTULL
ABCOAIOTHO AOMMHMPOBAAM YTUAM3MPOBaHHbIE Tpyrbl — 61,1% (20,58 ocraHkoB/ 10 KM AMHWMIA), & Ll€ABIE TPYITbl COCTABUAM
24,3% (8,19 ocrankos/10 KM AMHUIA). B cpeaHeMm Mo pervoHy AETOM KKAble 5 AHel rmbHeT He meHee 5,84 rituw/ 10 km
1O A3IT, uro cocrasasiet 35,04 nmw/ 10 km 1O ASIM B mecsiu uan 105,12 nmmu/ 10 kv MO AT 3a Tpy MecsiLa rTHE3A0-
BOTO nepuoAa. B rHe3aoBoi neproa BuaAoOBOM coctas normbumx Ha AT v 6eaeH — 310 BpaHoBsbie (n=144) — 70,83% u
nepHarble XMIWHUKM — 29,17%. 3 i, 3aHecéHHbLIX B KpacHyto khury Poccum, Ha ocmoTpeHHbIX yyacTtkax A3l B rHes-
AOBOVA riepuoa nornban 10 ocobeli risitvt BUAOB (6,94% mmvw): MorvAbHMK (Aquila heliaca), crenHoi opéa (A. nipalensis),
KypraHHuk (Buteo rufinus), cancaH (Falco peregrinus) u couanx (Bubo bubo). B pesyastate oceHHero ocmortpa 1O AN
obHapysKkeHbl octaHky 302 niL, MorvOWmMX OT MOPasKEHMs! SAEKTPOTOKOM. TAOTHOCTL coctaBuaa 32,68 octaHkos/10
KM AVHWIA. B OTAMUYME OT rHE3A0BOrO MEPMOAA CPEAV HAMAEHHDLIX OCTAHKOB MTULL AOMMHMPOBAaAM LieAbie TPpyrbl — 59,3%
(13,25 ocraHkoB/10 km AvHMIA), Mpuyém B 89,4% cayyaes (n=179) 31o GbiAv Tpyrbl MTvL, normbwmx Ha AS[ B TeueHme
5 AHEel A0 MOMEHTa UX OBHapy keHusl. Buaoeoi coctas nrvu, normbumx Ha AT oceHbIO, OKA3AACS TaKMM XKE, KaK U B
rHE3A0BOV MEPUOA: MO-TIPEXXHEMY AOMMHUPOBaAK BpaHoBble (N=302) — 70,20% u nepHarbie XuiHukM — 27,81%. U3
N, 3aHeCEHHBIX B KpacHyto KHury Poccum, Ha ocMoTpeHHbIX ydacTkax Al B ceHTsOpe 3aperucrpyposaHa rmbeas 13
0cobel Tpéx BUAOB (4,3% MTL): MOMMALHUK, CTEMHOM OPEA 1 BOALIION MOAOPAUK (A. clanga). Mpu cpeaHeii MAOTHOCTU
MOrMOWMX MTUL HA MOAEABLHLIX TEPPUTOPUSIX (C y4&ToM KoabchrumerTa yrmansawm — 140,16 mmu/10 km O A3I
3a 4 MecsILa), B LIEAOM MO PErVIOHY B THE3AOBOM MEPHOA eKeroaHo rmbHet 40,4 Toic. ocobeit. Okoao 11,4 Thic. U3 no-
rmbatoumix Ha AT MTUL — NepHATLIE XULWHMKM, B YACTHOCTU, MOTUALHMK — B CpeaHem 452 ocobu (25,0% ot oLieHOUHOM
YMCAEHHOCTM BMAQ B PETVIOHE), CTEMHOM OP&A — B cpeaHeM 997 ocobeir (45,0%), carcaH — B cpeaHem 89 ocobeii (8,4%).
OLEeHeHHDbI yep6 oT rMbeAu rHE3ASIMXCS MTHLL Py SKcrnAyaraumy Al 6-10 KB B 30HE OTBETCTBEHHOCTM ABYX (hUAMA-
A0B «MPCK Cnbupu» cocrasasier MuHrmyM 150,1 MAH. py6. B rOA.

KaroueBnie cAoBa: XVILHDbIE MTULIbI, MEPHATbIE XMWHUKKM, AT, oueHka ywep6ba, Aitai

Abstract

There are the results of surveys of bird electrocution on overhead power lines (PL) in the Altai Kray and in the Republic
of Altai in 2009. We surveyed 18 PL with total length of 42.76 km since 15 May to 27 July 2009. Also 43 PL was inves-
tigated since 9 to 20 September 2009. A total length of surveyed PL was 135,06 km — including almost all PL surveyed
in the breeding season as well as 93.68 km of PL non observed earlier. As a result of our surveys during the breeding
season carcasses of 144 birds killed by electrocution were recorded. The density was 33.68 carcasses per 10 km of PL.
Analyzing found remains, fragmented carcasses dominated —61.1% (20.58 carcasses/10 km of PL), and whole carcass-
es were 24.3% (8.19 carcasses/10 km of PL). Averaging in the region no less than 5.84 birds/10 km of PL were died
every other 5 days, or 35.04 birds/10 km of PL every other month or 105.12 birds/10 km of PL during 3 months of
the breeding season. During the breeding season a number of species of birds died by electrocution is poor — crows
(n=144) — 70.83% and raptors — 29.17%. We noted 10 died birds of 5 species listed in the Red Data Book (6.94% of
birds): Imperial Eagle (Aquila heliaca), Steppe Eagle (A. nipalensis), Long-legged Buzzard (Buteo rufinus), Peregrine
Falcon (Falco peregrinus) and Eagle Owl (Bubo bubo). As a result of our autumn surveys of PL carcasses of 302 elec-
trocuted birds were found. The density was 32.68 carcasses/10 km of PL. In contrast to the breeding season whole
carcasses dominated — 59.3% (13.25 carcasses/10 km of PL) and in 89.4% of cases (n=179) it was carcasses of the
birds electrocuted during last 5 days. The species of electrocuted birds in the autumn were the same as well as in
the breeding season: crows (n=302) — 70.20% and raptors — 27.81% dominated. 13 carcasses of three species (4.3%
of birds) listed in the Red Data Book of Russia was registered on surveyed PL in September: Imperial Eagle, Steppe
Eagle and Greater Spotted Eagle (A. clanga). At the average density of electrocuted birds in surveyed territories, in all
the region 40400 individuals are died by electrocution during the breeding season. And about 11400 electrocuted
birds are raptors, in particular Imperial Eagle — averaging 452 individuals (25.0% of estimated species number in the
region), Steppe Eagle — averaging 997 individuals (45.0%), Peregrine Falcon — averaging 89 individuals (8.4%). A
total damage of bird deaths caused by electrocution at using of PL 6-10 kV in the zone of location of PL managed by
IRDNC of Siberia is estimated at a minimum 150.1 million roubles a year.

Keywords: birds of prey, raptors, power lines, electrocutions, estimation of damage, Altai Mountains.
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BBeaenmne

B Poccum npobaema rmbeAr nruu, B OCO-
6EHHOCTM XMWHLIX, HA AMHUSIX SAEKTPOrie-
peasayn (A3l1) crout oyeHbL OCTPO BO MHO-
rMx pernoHax. B mocreaHvie HECKOALKO AeT
PELIEHMIO AAHHOM MPOBAEMDI YAEASIETCST BCE
6oabluee BHMMaHVe B [ToBoAKbe (KapsikuH
Ap., 2008; MaubiHa 1 Ap., 2008; CaaTbIKOB,
HacT. ¢6.). OAHAKO, BO MHOTMX PErvoHax, B
TOM YMCAe M B Hamboaee Boratbix PEeAKMMU
BMAAMM, TaKMX, KaKk Aatae-CasiHCKUIA, AaHHAsI
npobAemMa A0 MOCAEAHErO BPEMEHM OCTaBa-
Aacb HeusyyeHHoi. B 2009 r. Cubupckuit
3KOAOTMYECKUI LIEHTP B pamKax MpoeKTa
MPOOH/IP® «CoxpaHeHne OGMOpPasHOO-
6pasus Poccuiickoin Yactn Aatae-CasiHCKOro
DKOpPErnoHa» B3SIACS 3a U3ydeHME NMPOOAEMDI
mbean nmuu Ha ASI B Pecriybanke Aataii u
B AATaliCKOM Kpae.

B pamkax nMAOTHOro mpoekTa MAaHUPO-
BaAOCh:

1. HaraauTb COTPYAHMYECTBO C CETEBLIMM
KOMIMAaHMSIMM PErviOHa U OMPEAGAUTL MyTU
B3aMIMOAEMCTBUSI C HUMM AAsI PELI€HMs1 MPOo-
6aembl rMbean nTuu Ha AT,

2. TlpoBect MNoOAeBbIE UCCAEAOBAHMs, B
XOA€ KOTOPLIX HA MOAEALHBLIX yyacTKax Mo-
CUmMTaTh PAKTUYECKYIO T’MOEADb MTULL B THE3AO-
BOW MEPUOA U B MEPUOA OCEHHETO MPOAETA.

3. Ha ocHoBe cxembl pacnpeaeAeHust M-
ueonacHbix A1 (IO A3I) cpeaHein mouw-
Hoctn (6—-10 KB) M pe3yAbTaTtoB MCCAEAOBA-
HUA MOAEABLHLIX YYaCTKOB BbLISIBUTL PariOHbI
MAacCoBOW 'MOGeAV XMWHBIX MTULL U CPOrHO-
3MpoBaTh €€ ypOBEHb B C€30HbI Pa3MHOMKEe-
HUsI U MPOAETA AAsI pernoHa B ueaom. Oue-
HUTL BKAAA tnbean nmmu Ha ASI B CHUKeHue
YNCAEHHOCTU THE3ASIIMNXCST PEAKMX BUAOB.

4. Aatb KOHKpeTHble pPEeKOMEHAALMM ce-
TEBLIM KOMMaHMsIM Mo ocHaueHuto [10 A3I1
nTMue3aUnTHLIMK yerpoictsamm (M3Y) anbo
PEKOHCTPYKLMU AMHUIA.

B xoae nmpoekra Bce MOCTaBA€HHbIE LIEeAU
6bIAM AOCTUTHYTDI. Pe3yALTaThl MPOAEAAHHOA
PaboTbLl OTPAsKEHBI HUXKE.

Introduction

The problem of bird deaths caused by
electrocution has not studied in the Altai-
Sayan until recent time. The the Siberian
Environmental Center within the limits
under the project of UNDP/GEF «Biodiver-
sity Conservation in the Russian Part of the
Altai-Sayan Ecoregion» carried out surveys
oriented to the problem of bird electrocu-
tion in the Republic Altai and in the Altai
Kray in 2009.

Methods

Interaction with network companies

During interaction with the network
companies for the bird protective actions
realizing we has made the following:

1. Owners of power lines and the compa-
nies which are responsible for their service in
a region have been determined.

2. The companies haves been informed
on a urgency of the problem, about ways of
its solution, and also on lows of the Russian
Federation, obliging them to provide safety
of technological processes for wildlife.

3. Cooperation under the project has
been offered to the network companies.

Surveys

We surveyed extensive territories of the
Altai Kray and the Republic of Altai in 2009.
The special consideration was given to
steppe depressions of the Republic of Altai
where the density of breeding rare species
is high.

We carried out counts all carcasses of
electrocuteb birds on power lines in study
plots one time in May-July and in Septem-
ber (fig. 1). Besides the counts electrocuted
birds in May—-July we monitored breeding
groups of rare species.

We set 7 study plots covering all complex
of habitats typical of birds of prey in regions
under consideration:

1. The Altai pine forests: 5 PL were sur-
veyed during the summer, and in addition
to them 5 more PL were examined in the
autumn.

2. Forest-steppe of the Northwest Altai
low mountains: 3 PL were examined in the
summer, in addition to them 12 more PL —
in the autumn.

3. Forest-steppe of the Northwest Altai

CaricaH (Falco peregrinus) Ha 6eToHHo¥ orope A3l
10 kB, onacHoii arst ntul. Poto M. KapsikmHa.

Peregrine Falcon (Falco peregrinus) on concrete pole
of power line 10 kV dangerous for birds.
Photo by I. Karyakin.
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KaHrok (Buteo buteo) Ha
6eToHHOI orope AJI1
10 KB, onacHovi Arsi
nTmu.

doto M. KapsikuHa.

Common Buzzard
(Buteo buteo) on
concrete pole of power
line 10 kV dangerous
for birds.

Photo by I. Karyakin.

MeTtoamka

B3anmoaeNicTtBMe € CeTeBLIMM CTPYK-
TYpaAMm

Ha nepeBom stane HarakvBaHMs B3aMMO-
AEVCTBUSI C CETEBbLIMM KOMIMAHMSIMU AAST pea-
AM3aLUMM VMM MTULIE3AIMUTHLIX MEPOTPUATUI
OLIAO HEOOXOAMMO:

1. YCTAHOBUTDL, KAKUE KOMIMAHUUN SIBASTIOTCS
cobcrBeHHMKamm AJI B pervioHe u orBeva-
10T 3a UX OBCAY)KMBAHUE;

2. npouH(OPMMpPOBAaTL CETEBbIE KOMIA-
HMM OO AKTYAALHOCTM MPOBAEMDI, O MyTsIX €&
PeLIeHns], & TAKXKE O 3aKOHOAATEALHOM Hase
P, obsizbiBaowen XO3SCTByOWME CyObEK-
Tol obecrne4ynBarb GE30MaCHOCTL TEXHOAOTU-
YECKOrO MPOoLIeCcCa AAsl JKMBOW MPUPOADLI, U O
Hadane paboTbl MPOEKTA B PETVOHE;

3. MPEAAOKMTL COTPYAHUYECTBO B PAMKAaX
npoekTa.

Aanree, B 3aBMCMMOCTU OT OTBETHOM peak-
UMM CEeTEBLIX KOMMAaHMI Ha MPEANO’KEHMEe
COTPYAHMYECTBA, OLIAO MPOPabOTAHO ABa
CLeHapusl AAALHEMILEro B3aMMOAENCTBMS:

(a) ceTeBble KOMMAHUM 3asIBASIIOT O CBOEM
MOHUMAHMM CEPLESHOCTM MPOOAEMBI U CBO-
€l TOTOBHOCTM 3Ty MpobAemy pewars v

(6) ceTeBble KOMIMAHMM WTHOPUPYIOT WH-
hopmaLmMoHHbIe MCbMa U OTKA3LIBAIOTCST OT
COTPYAHMYECTBA.

B nepBom caydae naaHMpPOBAAOCh:

1. 3aKAIOYUTL AOTOBOPA COTPYAHUYECTBA;

2. 3anpocutb KapTbli-cxembl ASI1 6-10 kB
Ha PErvoH MCCAEAOBAHMSI AAsI TTOATOTOBKM
MOAEBOW YacTU MPOEKTa, a TAKXKe AASl OLIeH-
KM BAMsIHUSL Al Ha BeCh pervoH;

3. MO pe3yAbTaTaM MCCAGAOBAaHMI Mpe-
3€HTOBaTh PE3YALTATbl U AAThb PEKOMEHAALIMU
CETEBLIM KOMITAHUSIM MO OCHAaWEHUIO MTULe-

INposepka ntuueonacHoi A3 B Ycrb-KaHckoi
KkotroBuHe. Poro C. Baxkosa.

Checking a power line in the Ust-Kanskaya steppe.
Photo by S. Vazhov.

foothills: 1 PL was examined in the sum-
mer, in addition to it two another fragments
of that line — in the autumn.

4. Forests of the Northwest Altai low
mountains: 1 PL were examined in the sum-
mer, in addition to it 6 more PL — in the
autumn.

5. Steppe depressions of the Central Altai:
1 PL were examined in the summer, in ad-
dition to it one more PL — in the autumn,
which had been switched-off because of
break of wires in the summer.

6. Steppe depressions of Southeast Altai:
2 PL were examined in the summer and in
the autumn.

7. Forest-steppe of the Southeast Altai
high mountains: 1 PL was examined in the
summer.

We surveyed 18 PL with total length of
42.76 km since 15 May to 27 July 2009
(fig. 1). Also 43 PL was investigated dur-
ing autumn migration of birds since 9 to 20
September 2009. A total length of surveyed
PL was 135.06 km — including almost all PL
surveyed in the breeding season as well as
93.68 km of PL non observed earlier (fig. 1:
18-44). A total length of the surveyed PL in
2009 was 136.46 km.

The surveyed remains of electrocuted
birds were divided into 3 groups:

1. Whole carcasses.

2. Fragmented carcasses — a carcass was
partially eaten by a predator or a raptor, or
the feathers remained on a place of a preda-
tor or raptor eating the carcass.

3. Bones — bones of died birds without
any plumage.

In according with a degree of remains de-
composing we defined age of remains:

1. 1-5 days — carcass without signs of de-
composing, or fresh feathers.

2. 6-12 days — carcass or its fragments
with light sighs of decomposing, or feath-
ers, with a smell of rotting.

3. 13-21 days — carcass or its fragments
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KopuyHor (Milvus
migrans) Ha YCAOBHO
6e30MacHbIX AEPEBSIH-
HbIx orniopax A3l —
rM6eAb XUWHBIX MTUL HA
HUX MPOUCXOAUT KparHe
PEAKO 1 npeymyIe-
CTBEHHO B AOXKAD.

®oto M. KapsikuHa.

Kites (Milvus migrans)
on wooden electric
poles. Such poles make
a hazard very rare
usually in wet weather.
Photo by I. Karyakin.

3awmTHLIMK ycTpoiictBamm 1O A3IT;

4. cnaaHMpoBAaTh AAAbHelIlee COTpyAHUYe-
cBO CMG3KOLIEHTPA C CETEBLIMM KOMIMAHMSIMM.

Bo BTOpOM cayydae naaHMpPOBAAOCh:

1. 3apy4nTbCsl MOAAEPIKKON MPUPOAOOX-
PaHHLIX OPraHoOB, Kak MECTHbLIX, Tak U che-
AE€PAALHLIX, B OOSI3aHHOCTU KOTOPLIX BXOAUT
KOHTPOAbL 32 COBAIOAEHMEM MPUPOAOOXPAH-
HOro 3aKkOHoOAAaTeALCTBa Poccum u npuBAedb
VHCMEKTOPOB MECTHBLIX MPUPOACOXPAHHBIX
OPraHOB AASl COCTABAEHMSI aKTOB 06 oBHapy-
JKEHHbIX B XOAE MCCAEAOBaHMsI hakTax rmbe-
A il Ha AST;

2. nepeAatb COCTABAEHHbIE aKTbl, & TaloKe
MOCTAHOBAEHMSI O HapyLWeHUU MPUPOAOOX-
PAHHOTO 3aKOHOAATEALCTBA MPW SKCMAyaTa-
mm AT (oTCyTCTBME MTULIE3AMTHLIX COOPY-
SKEHWI) B MPUPOAOOXPAHHYIO MPOKYPAaTypy;

3. AOBECTU A€Aa AO CyAA M Ha OCHOBaHWUM
CyA€OHbLIX pPEWEHM MPUBAEYL CETEBLIE KOM-
MaHUM K OTBETCTBEHHOCTU C BbLINAQTON COOT-
BETCTBYIOWMX WTPAGIOB U KOMIMEHCALU, a
TAKKE C OOSI3ATEALCTBOM YCTPAHEHMS HapYy-
WEHU U MPOBEAEHMs MTULE3AMTHLIX Me-
PONPUSITUIA.

AAsl MpOBEAEHMsI YKA3aHHOM PaboThl Tak-
ke BLIAO HEOBXOAMMO cobpaTh cBeaeHus1 06
onbiTe peweHus NpobAemMbl rMbeAn nTvu B
APYIMX pervoHax Poccuu: mHpopmauuio o
cywectBylowmx tmrax M3Y, noAXoAsumx AAs
AeWicTBylowmnx B Poccum nTvueonacHbIX KOH-
CTPYKLMIA, a TaK)Ke MatepyaAbl yCrewHom cy-
AE€OHOV MPAaKTUKKM, B KOTOPOM OpraHM3aumm,
aKcnAyatupytowme A3l B Apyrux pervoHax,
ObIAM MPU3BAHDbI K OTBETCTBEHHOCTM.

IMoaeBbIe MccAeAOBaAHNSA

B pamkax npoexta 2009 r. NOAEBLIMU UC-
CAEAOBaHMSIMM ObIAA  OXBadeHa OOwMpHast
TeppUTOPUsT OT BOPOB AATANCKOTO Kpasi AO

moderate decomposing, or feathers with
remains of tissues dried up, crumpled under
rains and sun.

4. 3-4 weeks — strongly decayed carcass,
or very «shabby» feathers frequently with
signs of destruction by biting louses.

5. 1-3 months — remains of bones with
feathers.

6. 4-12 months — only bones.

Data processing

The following analysis of data was done
with GIS-software, by methods approved in
2008 (Karyakin et al., 2008): spatial charac-
teristics of points of registered bird deaths
were defined, on the basis of distances be-
tween nearest neighbors and distances be-
tween PL and nests the zone of influence
of hazardous PL was calculated for different
breeding species.

Following data of available maps the total
length of PL is estimated in 2880 km.

The damage caused by owners of hazard-
ous PL was calculated following the tech-
nique approved the Ministry of Natural Re-
sources (Extracts..., 2008).

Results

Interaction with network structures

The main utility company provided elec-
tricity to customers in the territory of the
Siberian federal region (Republics of Altai,
Burjatia, Khakassia and Tyva, Altai, Trans-
baikalian, Krasnoyarsk Krays, Kemerovo,
Omsk and Tomsk districts) is the joint-stock
company «Inter-Regional Distributive Net-
work Company of Siberia» (IRDNC of Sibe-
ria»). Power lines in the Altai Kray and the
Republic of Altai was belonged to the de-
partment of «Altaienergo» until June, 2009
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Ha aepeBsiHHbIX oropax
A3l HabAoAaeTCs pea-
Kasi rM6eAb BPAHOBBLIX,
KOTOpbIE MPUCKN-
BAIOTCSI HA KPENEXMN
U3O0ASITOPOB.

doro U. Kapsikuna.

Deaths of crows on
wooden electric
poles are noted rare,
when birds landed on
fasteners of insulators.
Photo by I. Karyakin.

Yyickoii crenu Pecriybamkm Aatai. Ocoboe
BHMMAaHME OLIAO YAEAEHO CTEMHDLIM KOTAOBU-
Ham PecriyGAvKku AATaii, rAe€ BbICOKA MAOT-
HOCTbL FHE3AOBAaHMSI PEAKMX BMAOB, a TaloKe
onopbl A3l Yawe MCNoAL3YIOTCS NTULIAMM B
KayecTBe MpUCaA.

B rHe3AoBOW nepuoa (MarM—uiOAb) Ha Bbl-
AEAEHHDLIX MOAEALHLIX TEPPUTOPUSIX TMPO-
BOAMACS, B OCHOBHOM OAHOKPATHDLIN, YYET
mbean nmmu Ha ASI, a Takke MOHUTOPUHL
THE3AOBbLIX IPYMMMPOBOK PEAKMX BUAOB, UYTO-
Obl OLIEHUTDL BAMSIHME TMOEAU MTULL HA AVHA-
MWKY 3TUX TPYMMMPOBOK. AMlIb HA ydacTke
MO A3 N210 (puc. 1) yuét rubean ntvu B
rHE3A0BOM MEPUOA ObIA MPOBEAEH ABAKADI
C pasHuuen B 54 aHs1. B nepuoa oceHHero
NMPOAETA (CEHTSIOPD) MPOBOAMACS YYET rmbe-
AV MTML Ha T€X >K€ MOAEALHLIX yyacTKax B
AATalickom Kpae 1 Pecnybarke AATaii.

AAst y4éTa THE3ASIUMXCS BUAOB HA MOAEADL-
HbIX MAOLIAAKAX BLISIBASIAMCL THE3AOBLIE TE-
PUTOPUM  XUIUHBIX MTUL, OINpPEAEAsAACh MX
MAOTHOCTb B THE3AOTMPUIOAHBIX MECTOObM-
TaHMSIX Ha MAOLIAAKAX, & 3aTeM MOAyYE€HHbIe
BEAMYMHDbI MAOTHOCTM MEPEeCHUTLIBAAUCHL HA
MAOWAAL AHAAOTUYHLIX MECTOOBMTaHUM 3a
npeaeramm naowaaok (Kapsikvx, 2004).

Bcero Bbla@A€HO 7 MOAEABbHLIX TEPPUTO-
Py, OXBaTLIBAIOWMX haKTUHECKU BECh KOM-
MAEKC TUMUYHBIX AASI PACCMATPYBAEMOTO pe-
rMOHA MECTOOOUTAHUI XMIIHDIX MTULL:

1. AATaiicKMe AEHTOYHbIE GOpPbLI — BAOAD
KacmaamHckoi n bapHayAbCKOV A€HT B npe-
Aeaax BoaumxmHckoro, Eropnesckoro, Ma-
MOHTOBCKOro, POMaHOBCKOro paiioHOB AA-
TaMCKOro Kpasi B ACTHUM MEPUOA OCMOTPEHO
5 yyactkos A3l1, oceHblo, B AOMOAHEHME K
HUM, ocMOTpeHo ewweé 5 yyactkos ASIT.

but later the new department of IRDNC of
Siberia «Altai Mountain Electric Networks»
has been created in the Republic of Altai.

The workshop organized by the Coordina-
tor of the project for representatives of the
network company took place on 24 April.
Following decisions were approved:

1. Develop the program of interaction
with NGO «Siberian Environmental Center»
on the problem of bird electrocution.

2. Define needs in bird protective devices
for PL of IRDNC of Siberia

3. Prepare the project of the program on
the hazardous PL retrofitting.

4. Prepare requirements on filling acts
and investigations of the technological in-
fringements connected with bird deaths by
electrocution.

5. Prepare changes and additions in the
register of ecological aspects.

6. To put schemes of PL 6-10 kV in the
regions under consideration at disposal of
NGO «Siberian Environmental Center».

As a result the Siberian Environmental
Center has concluded a treaty with IRDNC
of Siberia about joint activity on the envi-
ronment protecting in the zone of location
of PL managed by IRDNC of Siberia.

Surveys

As aresult of our surveys during the breed-
ing season carcasses of 144 birds killed by
electrocution were recorded. The density
was 33.68 carcasses per 10 km of PL. Ana-
lyzing found remains, fragmented carcasses
dominated — 61.1% (20.58 carcasses/10 km
of PL), and whole carcasses were 24.3%
(8.19 carcasses/10 km of PL). Averaging in
the region no less than 5.84 birds/10 km of
PL were died every other 5 days, or 35.04
birds/10 km of PL every other month or
105.12 birds/10 km of PL during 3 months
of the breeding season. During the breed-
ing season a number of species of birds died
by electrocution is poor — crows (n=144) —
70.83% and raptors — 29.17%. We noted 10
died birds of 5 species listed in the Red Data
Book (6.94% of birds): Imperial Eagle (Aqui-
la heliaca), Steppe Eagle (Aquila nipalensis),
Long-Legged Buzzard (Buteo rufinus), Per-
egrine Falcon (Falco peregrinus) and Eagle
Owl (Bubo bubo). As a result of our autumn
surveys of PL carcasses of 302 electrocuted
birds were found. The density was 32.68
carcasses/10 km of PL. In contrast to the
breeding season whole carcasses dominated
—59.3% (13.25 carcasses/10 km of PL) and
in 89.4% of cases (n=179) it was carcasses
of the birds electrocuted during last 5 days.
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Fig. 1. Power lines
surveyed in 2009.
Numbers of PL are
similar with numbers in
the Table 1.
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2. Necoctenb  Huskoropuin  Cesepo-
3anaaHoro Aatasi — B Mekaypeube Yapbi-
wa 1 AHysl B npeaeArax [lerponaBaoBcKoro,
Ycrb-KaamaHckoro 1 Yapulickoro paioHoB
AATANCKOrO Kpasi B AETHUI NMepPrOA OCMOTPe-
HO 3 yyacTKka, OCEeHbLIO, B AOTIOAHEHME K HUM,
OCMOTPEHO ellé 12 y4acTKoB.

3. Aecocrenb npeAropui Cesepo-
3anaaHoro AATasl — B A€THUI NMEPUOA OCMO-
TpeH 1 y4acTok, MpUAErarolmii K AOAVHE P.
KaryHb B npeaerax KpacHoropckoro parioHa
AATAMCKOro Kpasl, OCEHLIO YBeAMYeHa Mpo-
TSPKEHHOCTL OCMOTPA 3TOM »K€ AMHMM 3a CYET
2-X OTBOAKOB.

4. NecHasi 30Ha Huskoropuii Cebepo-
3anaaHoro AAtasi — 1o p. YAycyepra B rpeae-
Aax WebaanHekoro paiioHa PecriyGanky AA-
Tal B A€THUIA MEePUOA OCMOTPeH | y4acrok,
OCEHDIO, B AOMOAHEHUE K HEMY, OCMOTPEHO
eweé 6 y4yacrkos.

5. CrenHble KOTAOBMHbI LleHTpaAbHOro AA-
Tast — B Ycrb-KaHckom parioHe Pecriybamkm
AATail B A€THUI MepuoA ocMoTpeH 1 yya-
CTOK, OCEHDBIO, B AOMOAHEHME K HEMY, OCMO-
TPEH eWé OAVH YHaCTOK, KOTOPbLI AETOM ObIA
OTKAIOHYEH M3-3a pa3pblBa MPOBOAOB.

6. CrenHule KoTAOBUMHLI HOro-BocroyHoro
Antass — B Yyiickon crenm Kow-Arayckoro
paiioHa PecriybAnku AATaii B AETHUIA MEPUOA
M OCEHbIO OCMOTPEHO 2 y4yacTKa.

7. Aecocrenb BLICOKOTOPUM IOro-
BocroyHoro Aatasi — B AoAvHe p. Askasatop
Komw-Arayckoro paioHa Pecriybanku Axtait
AETOM OCMOTpPEH 1 yyacTok.

Bcero ¢ 15 mas no 27 mioass 2009 r. 6bir0
ocmotpeHo 18 yuactkoB 1O A3I obweit
MPOTSHKEHHOCTLIO 42,76 kM (puc. 1). TMNpax-
TMYECKM BCe OCMoTpeHHble AJI (puc. 1:
1-16) — 3TO AMHUM Ha GETOHHLIX Ornopax,
TpaBepcChl KOTOPbIX OCHALIEHbl IWTLIPEBLIMM

The species of electrocuted birds in the au-
tumn were the same as well as in the breed-
ing season: crows (n=302) — 70.20% and
raptors — 27.81% dominated. 13 carcasses
of three species (4.3% of birds) listed in the
Red Data Book of Russia was registered on
surveyed PL in September: Imperial Eagle,
Steppe Eagle and Greater Spotted Eagle
(Aquila clanga).

Data processing

Following our surveys in the study plots
electrocution posed the greatest risk to
eagles and their population. In the PL
impact zone (n=9) 66.7% of breeding
territories of eagles were empty, that in
6-7 times more than out the PL impact
zone (influence fig. 6). Due to specific
skills of hunting the Steppe Eagle is the
most vulnerable species. For this species
the portion of empty territories in the PL
impact zone reached 100%. Following
data of counts in 2003-2009 10 breeding
territories of the Steppe Eagles were dis-
covered in the Ust-Kanskaya steppe and
only 2 pairs consisted of old birds (20%),
other pairs were completely young birds
(40%), or with one young partner (40%)
that showed frequent deaths of birds of
that breeding groups. Thus 10 Steppe Ea-
gles were recorded killed by electrocution
along 20.57 km of 2 power lines for the
season 2009 only (fig. 7). The portion of
empty nests of the Imperial Eagle in the
PL impact zone in two study plots was
calculated in 50%.

According with data of analysis of distri-
bution of breeding territories of the most
studied large raptors, such as Imperial Ea-
gle, Steppe Eagle, Saker and Peregrine Fal-
cons 10-13% of territories of the Imperial
Eagle, 9—11% of territories of the Steppe Ea-
gles, 4-6% of territories of the Peregrine and
2-4% of territories of the Saker are located
in the PL impact zone. Actually absence of
breeding owing to bird deaths by electrocu-
tion may be expected not less than in 37—
49 breeding territories of Imperial Eagles,
69-85 — Steppe Eagles, 15-22 — Peregrines
and 10-20 — Sakers every year.

At the average density of electrocuted
birds in surveyed territories (consider-
ing the coefficient of utilization — 140.16
birds/10 km of PL for 4 months), in all the
region 40400 individuals are died by elec-
trocution during the breeding season. And
about 11400 electrocuted birds are raptors,
in particular Imperial Eagle — averaging 452
individuals (25.0% of estimated species
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lTyLeonacHble KOH-
crpykumm orop A3l
U TPAHCGPOPMATOPOB.
doto M. KapsiknHa.

Transformers and
pylons of power lines
dangerous for birds.
Photos by I. Karyakin.

usoasiTopamm. Kavkaast Takasi oropa mnpea-
CTaBAsIET BbICOKYIO OMACHOCTL AASI MTUL, T.K.
PaCCTOsIHME MEXKAY 3a3eMAEHHONM Tpasep-
COV U TOKOHECYLIMM MPOBOAOM AOCTATOYHO
Mano, 1 Alobasl NTUUa KPYyrNHEE TaAKM, CUAsl
Ha TpaBepce, Mpu B3AETE A€TKO AOTSIVMBAETCS
KPLIALSIMU AO TMPOBOAQ, MNMPUBOASl K 3aMbIKa-
HUIO. DOALIIMHCTBO TaKMX AMHWIA, MPOTSIHYB-
WMXCST MEXKAY HACEAEHHLIMM TyHKTaMM U
OBbLEKTaMM CEALCKOXO3SIICTBEHHON MHPa-
CTPYKTYPbI, ObLIAV MOCTPOEHbI MHOIO AET Ha-
3aA. B nocaeaHee Bpemsi, B CBSI3M C aKTUBHLIM
Pa3BUTMEM COTOBOV CBsI3U, B PErMOHE MOsIB-
AsieTcsl MHOXKeCTBO HOBLIX [1O ASI1 B Buae
KOPOTKMX OTBOAKOB K BbILLIKaM COTOBOVW CBsI3U
buaaitt 1 MTC. B xoae paboTbl ObIAM OCMO-
TpeHbl YeTbipe Takux AuHum (puc. 1: 6, 7, 9,
10). EAMHCTBEHHasl OCMOTPEHHAasl AVMHUSI B
AOAMHE p. Akaszatop (Pecriybavka AATaii) ot
MWHM TMAPOSAEKTPOCTAHLIMM AO M. Adkasarop
(Deasim) (puc. 1: 17) ocHaweHa npenmyLie-
CTBEHHO A€PEBSIHHLIMM OINOpPAaMM, YCAOBHO
6e3omnacHbIMU AAs TTULL. Tem He MeHee, Bce
YIAOBLIE OIOPDLI 3TOM AMHMU BLINOAHEHDLI U3
SKEAE30OETOHHBIX KOHCTPYKLIMIA U SIBASIOTCS]

NTULIEOTNACHLIMM.

AAst BbISICHEHMsI YPOBHSI MOeAu MTvl B
MEPUOA Hayara OCEHHEro MpoAéTa noceua-
AVCL BbLIAEA€HHLIE MOAEALHbIE TEPPUTOPUM

number in the region), Steppe Eagle — av-
eraging 997 individuals (45.0%), Peregrine
Falcon — averaging 89 individuals (8.4%).
A total damage of bird deaths caused by
electrocution at using of PL 6-10 kV in the
zone of location of PL managed by IRDNC
of Siberia is estimated at a minimum 150.1
million roubles a year.

Conclusions

1. Used types of electric poles are ex-
tremely dangerous for the birds of prey.

2. Common bird species, mainly crows are
killed by electrocution in plenty, and their
carcasses laying under poles or hanging on
crossarms attract raptors and thus increase
a risk to birds to be electrocuted.

3. Steppe depressions of the Republic of
Altai and edges of the Altai pine forests of
the Altai Kray — the most significant areas
where the numerous birds of prey are killed
by electrocution.

4. In foothills and Altai Mountains the
high level of utilization of electrocuted
birds during the breeding season gradually
decreasing at the end of the season was re-
corded. As a result the number of recorded
bird deaths was in 3.1 times less actual.

5. Near 40400 birds and 11400 from
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INmueonacHas AN,
TMOABOAsIIIAS TOK K BbI-
IKe COTOBOW CBs3U bu-
AaiiH 6AM3 C. AHTOHLEB-
Ka B AATaliCKOM Kpae.
Aunns 10 Ha puc. 1.
®oto M. KapsikuHa.

Hazardous power line
providing electricity to
a tower of the Mobile
Network Company
“Beeline” near the
Antonyevka village in
the Altai Kray. PL 10 on
the fig. 1.

Photo by I. Karyakin.

Cepreii Baxkos ¢ Tpyriom mornabHuka (Aquila heliaca), nornbwero
Ha A3l B Ycrb-KaHckoit crenu. Pecriyb6anka AATad.

Sergey Vazhov with a Imperial Eagle (Aquila heliaca) died by
electrocution in the Ust-Kanskaya steppe. Republic of Altai.

B rieproa ¢ 9 no 20 ceHtsiOpst 2009 r. Ha
MOAEALHBIX TEPPUTOPUSIX OCMOTPEHO 43
yuyactka MO A3I1 obwei NpOoTKEHHOCTLIO
135,06 km (puc. 1). OcMOTpeHbl BCE AMHUM,
06CAEAOBABLIMECS] B THE3AOBOW MEPUOA, KPO-
me AvHMM 17 B A0AMHe AxKkasatopa, a Taioke
HOBbIE YYaCTKM MPOTSHKEHHOCTLIO 93,68 Km
(puc. 1: 18-44). K corkareHuto, MOAHOLIEHHO
3axXBaTUTb HA4YaAO MPOAETA XMIUIHLIX MTUL He
YAAAOCh — CTOSIAA XOpOlLasl MOroAa U MHO-
rve BUALI MPOAOAXKAAU A€PXKATLCS HA CBOMX
THE3AOBbLIX Y4aCTKaX He TOALKO B PABHMHHOW
4yacTty AATACKOro Kpasl, HO 1 B ropax AaTasl.
[TosTomy chakTMyecku Bce BbisSIBA€HHbIE haK-
Tbl TMOEAM OTHOCMAMCDL K MECTHBIM MTULIAM.

Ob6wasi MPOTHKEHHOCTL  OBCAEAOBAHHDIX
ydactkos [1O A3l B ceaoH 2009 r. coctaBu-
Aa 136,46 km.

O6Hapy KEHHDbIE OCTAHKM MOrMOWMX NTUL
[PaH)KMPOBAHDLI HA 3 TPyIMbl:

1. LleAblit Tpymn — TPy NTULbI, LEAOCTHOCTD
KOTOPOrO He HapylleHa XMLUIHUKAMM.

2. YTUAM3BUPOBAHHLIA TPyn — TPYyM, 4a-
CTUYHO CLEAEHHbIN YETBEPOHOTUM MAM Mep-
HaTLIM XMILHUMKOM, AUGO Mepbsi, OCTABLINECS]
Ha MecCTe MOEAAHMsl XMUIHUKOM Tpyra, BU-
AOBasl MPUHAAAE)KHOCTL KOTOPLIX MOAAAETCS
OIpPEAEAEHMIO.

3. KocrHble ocCraHKM — KOCIU
norvowmnx ML, MepPLEBON TMO-
K]POB KOTOPbIX PA3AOYKMACS.

[lo crenenHn pasroxeHus
OCTAHKOB OIMPEAEASIACS UX BO3-
pacT:

1. 1-5 aHei — Tpyn 6e3 npu-
3HAKOB PA3AOXKEHUsI AMOO CBe-
>KUe repbsl.

@®or1o 3. HUKOAEHKO.

Photo by E. Nikolenko.

which — birds of prey and owls perishes dur-
ing the breeding season in the zone of PL
location managed by departments of «Al-
taienergo» and the «Altai Mountain Electric
Networks».

6. On the surveyed PL the damage of
individual death of birds constitutes 2.294
million roubles, averaging 16.81 thousand
roubles per 1 km of PL 6-10 kV or 1.12
thousand roubles per an electric pole.

7. A total damage of bird deaths caused
by electrocution at using of PL 6-10 kV
in the zone of location of PL managed by
IRDNC of Siberia is estimated at a minimum
150.1 million roubles a year.

8. Costs of one electric pole retrofitting
are covered by the sum of noted damage
from bird electrocution on that pole during
only one breeding season.

Recommendations

1. Forbid the building of new PL 6-10 kV
with concrete poles and upright insulators
and not isolated wire in all territory of the
Altay Kray and the Republic of Altai.

2. Retrofit all concrete poles with upright
insulators of existing PL 6-10 kV replacing
not insulated energized wires by insulated
wires or bird protective devices (BPD).

At first time retrofitting should be carried
out:

— In the Republic of Altai — in forestless
territories of steppe depressions and river
valleys.

— In the Altai Kray — in foothills, mountain
steppe and forest-steppe, in the zone of the
Altai pine forest borders (zone extending
on 3 km from the forest edge).

3. Carry out surveys after retrofitting of PL
to estimate efficiency of protective actions.

4. Monitor PL equipped with BPD eve-
ry year to carry out necessary repair and
service in due time.
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2. 6-12 AHel — Tpyn UAM €ero hparmeHThl C
AETKVMMM MPU3HAKAMM PASAOKEHMST AVOO NEpbsi
C 3araxom rHMeHusl B OCHOBAHMM O4MHOB.

3. 13-21 aeHb — TPyn MAKM ero oparmeH-
Tbl CO CPEAHVMU MpPU3HAKAMU PABAOIKEHMSI
AMOO riepbsl C BLICOXIIEN TKAHLIO B OCHOBA-
HUM OYMHOB, CKOMKABIUMECS] TMOA BO3AEW-
CTBMEM OCAAKOB Y COAHEYHOTO M3AYYEHMSI.

4. 3—4 HeaeAu — CUMABLHO PA3AOKMBLUMIACS
TPYn AMOO CMABHO «MOTPEMaHHLIE» MEpPbs,
4acTo CO CA@AAMM Pa3pyLIEHMs [TyXOeAaMMU.

5. 1-3 mecsua — KOCTHO-TIePLEBbIE OCTaHKW.

6. 4—12 mecsiLeB — TOALKO KOCTMU.

PuHyp HekMaHCypoB ¢ Tpynom carcaHa, norubuwero Ha AJIT B Yyrickon
crery (BBepXy) v dAbBUpa HuKoAeHKo ¢ Tpyrnom creriHoro opaAa (Aquila
nipalensis), norn6wero Ha A3l B Ycrb-Karckoii creny (BHM3y). Pecry-
6AmKa Aataii. oto M. KapsikuHa.

Rinur Bekmansurov with a Peregrine Falcon died by electrocution
in the Chuya steppe (upper)and Elvira Nikolenko with electrocuted
Steppe Eagle (Aquila nipalensis) in the Ust-Kanskaya steppe (bottom).

Republic of Altai. Photos by

1. Karyakin.

KamepaabHas pa6ota

KamepaabHasi o6paboTka cOBpaHHbIX AAH-
HbIX rposeaeHa B cpeae [VIC no metoamke,
anpobuposanHoi B 2008 r. (KapsikvH 1 Ap.,
2008): paccuymTaHbl MPOCTPAHCTBEHHbIE Xa-
PaKTEPUCTVKM TOYEK TMOEAM MTULL, OnpeAe-
AeHa 30Ha BAMsIHMS [1O ASIT aasl pa3HLIX BU-
AOB Ha MOAEABHBIX MAOILAASIX HA OCHOBAaHMM

AVCTaHLIMI MEKAY FHE3AaMM COCEAHMX Map U
AMCTaHLMI OT rHé3A Ao 1O ASTT.

B MeXpervoHaALHOM CEeTeBOW KOMMaHuu
OblAa 3anpoleHa MHGOPMALUMsl O MPOTsI-
>kéHHoctn ASI1 6-10 kB B AaTtaiickom Kkpae
u Pecnybanke Aatai. K coskareHuio, TouHast
npotsbkéHHocTb [1O ASIT B 3TMX permoHax
ocTarach HeusBecTHo. o nmerowmmcst Kap-
Tam MPOTSHKEHHOCTL BCeX AMHUM 6—10 KB 6biaa
oLeHeHa B 24 TbiC. KM, OAHAaKO 3Ta umdpa
BKAIOYAET B Ce0sl AMHUM C A€PEBSIHHLIMMU
oropamu, SIBAsIOWMECs] GE30MaCHbLIMU  AAsI
60/\bl.l.lVlHCTBa. KPYMHLIX MTUL, a TaK)K€ OCHa-
wéHHble CUT-3. Ha MoAeAbHbIX TeppuTopy-
51X OKOAO 10—11% — 5TO AVHUM Ha BETOHHDBIX
oriopax co WTLIPEBLIMU U30ASITOPaMU U He-
M30AMPOBaHHLIM MPOBOAOM. CA€AOBATEALHO,
MOYKHO MpPEANoAararb, YTo BO BCEM paccma-
TPYBAEMOM pPErvoHe MpoTshKEHHocTL [10
A3l cocraeasieT OkoAO 2,88 TbIC. KM — UMEH-
HO 3Ta BeAMdMHa Opasach 3a OCHOBY Mpwu
oueHke BAvsiHM 1O ASIT Ha nTMu pernoHa
1 pacyére yuepba.

Ywep6, NpUUMHSIEMDIA BAaAeAbuammu 1O
A3I1, paccumtaH no «MeToANKE MCHNCAEHWSI
pasmepa BpeAd, MPUUYMHEHHOTO obbLeKTam
JKMBOTHOTO MMPA, 3aHec&HHbIM B KpacHyto
KHUTy Pd, a Takoke MHLIM OBbLEKTaM >KMBOT-
HOTO MMpa, HE OTHOCIWMMCST K ObbekTam
OXOTbI M PLIGOAOBCTBA M CPEAE MX OBUTAHMsI
(Buiaepokku. .., 2008).

PesyAnTaTnl pa6oTni

BsamMmoaericTBre ¢ ceTeBbIMM CTPYKTY-
pamu

Ha Ttepputopun Cubupckoro deaepans-
HOrO OKpyra AENCTBYeT KpymnHenwasi pac-
rnpeaeamteAbHasl cetesasi komnaHusi OAO
«MexxpervoHaabHast pacrpeaeAuTeAbHast
ceteBasi komranms Cubupm» («MPCK Crnbu-
pW»), OCYLECTBAsIIOWAs TPAHCMOPT SAEKTPO-
SHEPIUM Mo PACMPEACAUTEALHBLIM CETSIM Ha
TeppUTOPUSIX pecrybamk Aatain, Dypsitus,
Xaxacust u TolBa, AATaickoro, 3abaniKkaAbCKo-
ro n KpacHosipckoro kpaés, Kemeposckoi,
Omckoit n Tomckoi obaacreit. Takum obpa-
30Mm, NSl Bcero Aatae-CasiHCKOro permoHa
BXOAUT B 30HY €€ BAUSIHMS. AATANCKUIA Kpan
n Pecniybamka Aataii A0 mioHst 2009 r. Ha-
XOAMAUCL B 30HE OTBETCTBEHHOCTU (puAMa-
AQ «AATalaHepro», a noske B Pecnybanke
ObIA CO3AaH HOBDLIN chranar «MPCK Crubupu»
«[OpHO-AATaICKME SAEKTPUYECKUE CETUY.

Ha nepeom stane peaamsaumm npoekrta
PYKOBOACTBY (huaMara AATalisHEpro, a Tak-
JKE€ B TOAOBHYIO OPraHu3aumio KOMMaHUU
ObIAO HArpPAaBAEHO MH(POPMALIMOHHOE MUCh-
MO O Hayaae rnpoekKTa C MPEANOXKEHMEM CO-
TpyAHMuyectBa. K nmcbmy ObIAM MPUAOIKEHDI
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Ta6a. 1. YpoBeHb rubeAan NTuL Ha OCMOTPEHHDIX ydactkax 10O Al B 2009 r. Hymepauus A cooTBeTCTBYyeT HyMepaumm Ha puc. 1.

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

Homep AAvHa (M) [He3aoBOI neproa [leproa Hayara OCeHHero rnpoaAeta Bcero 3a 2009 r.
ID Length (m) Breeding season At the beginning of autumn migration Total in 2009
Mornbume MaoTHOCTD Mornbume MrotHoCTL  TMormbume [AoTHOCTL

nmmubl  (oc./1 km ASIT) MATULIDI (oc./1 km A3IT) nmmubl  (oc./1 km ADI)

Electrocut- Density Electrocuted Density  Electrocut- Density

ed birds  (ind./1 km PL) birds (ind./1 km PL) ed birds  (ind./1 km PL)

1 1087 0 0 5 4.60 5 4.60
2 1092 15 13.74 o 8.25 24 21.99
3 1327 1 0.75 (0} 0 1 0.75
4 4201 19 4.52 11 2.62 30 7.14
5 2661 21 7.89 4 1.50 25 9.40
6 293 3 10.24 0 0 3 10.24
7 674 7 10.38 5 7.42 12 17.80
8 849 0 0 (0} 0 0 0
9 166 3 18.02 (0} 0 3 18.02
10 1925 15 7.79 10 5.20 25 12.99
11 6879 25 3.63 14 2.03 39 5.67
12 2454 0 0 (0} 0 0 0
13 9527 8 0.84 18 1.89 26 2.73
14 214 11 51.46 1 4.67 12 56.06
15 504 1 1.98 1 1.98 2 3.95
16 7492 13 1.74 4 0.53 17 2.26
17 1409 2 1.42 - - 2 1.42
18 11046 - - 27 2.44 27 2.44
19 7915 - - 6 0.76 6 0.76
20 698 - - 1 1.43 1 1.43
21 3430 - - 18 5.25 18 5.25
22 729 - - 5 6.85 5 6.85
23 2002 - - 1 0.50 1 0.50
24 20006 - - 33 1.65 33 1.65
25 6685 - - 22 3.29 22 3.29
26 1215 - - 2 1.65 2 1.65
27 518 - - 3 5.80 3 5.80
28 2012 - - 7 3.48 7 3.48
29 2458 - - 15 6.10 15 6.10
30 2510 - - 7 2.79 7 2.79
31 2125 - - 7 3.29 7 3.29
32 6707 - - 16 2.39 16 2.39
33 2628 - - (0} 0 0 0
34 2336 - - 0 0 0 0
35 11879 - - 45 3.79 45 3.79
36 3058 - - 3 0.98 3 0.98
37 254 - - (0} 0 0 0
38 172 - - (0} 0 0 0
39 172 - - 0 0 0 0
40 230 - - 0 0 0 0
41 531 - - 0 0 0 0
42 163 - - (0} 0 0 0
43 670 - - 1 1.49 1 1.49
44 1525 - - 1 0.66 1 0.66

Bcero / Total 136464 144 3.37 302 2.24

5

3.27
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YTHNHZMPOBAHHLIA TPYN
Fragmented carcase —
(n=88) 61.1%

YTUNUIHMPOBaHHBIA TRYN
Fragmented carcase
(n=123) 40.7%

Puc. 2. Xapaxtep
YTUAM3aLMM ¢haKkTm-
YECKM HABAIOAAEMBIX
rorn6uwmx nTuL AETom
(BBEPXY) M1 OCEHDIO
(BHU3Y).

Fig. 2. Character of
bird remains surveyed
during summer (upper)
and autumn (bottom).

Puc. 3. Bospacr ocraH-
KOB (haKTU4eCKM Ha-
BAIOAAEMBIX MOrMOLWIMX
nTML A€TOM (BBEPXY) 1
OCEHbIO (BHU3Y).

Fig. 3. Age of bird
remains surveyed
during summer (upper)
and autumn (bottom).

4-12 mecsues /! month

(n=21) 15%

1-3 Mmecaua / month
(n=58) 40%

1-3 Mecaya/ month
(n=68) 22.5%

3-4 Hefienn | weeks
(n=94) 31.1%

4-12 mecAues / month
(n=1) 0.3%

KocThble ocTaHkn
f Bones
/ (n=21) 14.6%

Lenwi tpyn
“~Whole carcase
(n=35) 24.3%

KocTHbIE OCTAHKK
Bones
(n=0) 0.0%

Uenbii Tpyn
Whole carcase
(n=179) 59.3%

AOMOAHUTEAbLHbLIE MaTepuaAbl — CBEAEHUSI O
NpoBAEME 1 OMbITE €€ peLEHMs B APYTUX pPe-
r’MoHax Poccum, TeXHUYeCKue xapakTepucTu-
KM COBPEMEHHDLIX MTULIE3ALMUTHLIX YCTPOVCTB
(M3Y KI1-1b6; TOCT 16337-77; 16338-85),
a TaKke 0630p 3aKoHOAATEALHOM Gasbl Pd,
PEryAUPYIOLLEN AAHHYIO AESITEALHOCTD.

B oTBET MocAreAOBaAa AOCTATOMHO GbiCTpast
peakumst «MPCK Cnubumpu» — B AULIE TAABHOTO
CrieLmMaAmcTa otaera 6e30MacHOCTU MpPous-
BOACTBa AenaprameHTa MpPOU3BOACTBEHHOTO
KOHTPOASI M OXpaHbl TPYAA KOMIMAaHMsI Bbipa-
3MAQ FTOTOBHOCTDL K COTPYAHMYECTBY. PabGoyast
BcTpeya KoopamHatopa npoekta Cubsko-
LEeHTpa C MPEACTaBUTEASIMU CETEBOM KOM-
naHuM cocTtosiaach 24 anpeas. Ha Heit 6bian
MPUHSITbl CAGAYIOIINE PEeLIeHMs:

1. PaspaboTatb Mporpammy B3avMOAEN-
crust ¢ MBOO «Cub3KoLEeHTP» MO NMpobdAe-

1-5 gHen | days

(n=25) 17%
5-20 gHeit | days

(n=0) 0%

3-4 Hegenu | weeks
(n=40) 28%

1-5 nHen / days
(n=64) 21.2%

5-20 pHen / days
(n=75) 24.8%

me rmbean nrmu Ha AN,

2. OnpeaeAnts MOTPeGHOCTL B MTMLUE3A-
WMTHBIX YCTPOMCTBAX AAst cpranaros OAO
«MPCK Cubupu».

3. lNoAroToBuTL MPOEKT MNPOrpaMmbl MO
ocHaueHmio M3Y obbektoB OAO «MPCK Cu-
Oupu».

4. TloarotoBuTh TPEBOBaHMSI MO 3aroOAHE-
HUIO aKTOB U PACCAEAOBAHMIO TEXHOAOTMYE-
CKMX HapPYLEHWM, CBS3AHHDIX C TMOEADIO MTHLL.

5. INOAroToBUTL M3MEHEHUsI U AOMOAHEe-
HUsI B peecTp aKkoAormyeckmx acrekros (CO
«IKOAOTMYECKME acreKTbl. Peectp»).

6. lMpeaocraButs B MBOO  «Cubsko-
ueHTp» cxembl A3l 6-10 kB Ha 3anpouweH-
HbIE€ PAMOHDI.

B pe3syastate mexxkay «MPCK Cubupm» u Cu-
G3KOLEHTPOM OLIAO AOCTUTHYTO COTAQIIEHME
O COBMECTHOM AESITEALHOCTM C LIEABIO OXpa-
Hbl OKPY>KaloWen MPUPOAHON CPEeALbl B 30HE
npoxoykaeHmst Al MPCK, 3awmtbl ntvu ot
MoBpeXAeHM U mbean Ha AN, npeaoxpa-
HeHust ASIT OT aBapUiHBLIX CUTYaLMiA, CBSI3aH-
HbIX C MOMaAaHMEM MTULL HA TOKOHECYLUIME KOH-
crpykumn. Otaen 6e30MacHOCTV MPOU3BOACTBA
KOMIAHUM MOATOTOBUA MPOEKT MPOrPammbl Mo
ocHawenmio AT M3Y u Ha 2010 r. GbiAn 3a-
AOKEHDLI CPEACTBA Ha €€ peaamnsaumio.

K corkareHmio, HeCMOTPs1 Ha MPUHSITbIE Pe-
LIEHWs, KOMIMAaHUSI HE CMOTAA AO OKOHYaHMsI
rpoeKTa MPEAOCTaBUTL TMOOMOPHLIE CXEMBbI
A3l Ha parioHbl UICCAEAOBAHMSI, YTO CAEAAAO
HEBO3MOYKHLIM OLIEHUTb HEratMBHOE BAMSI-
Hue 1O ASIT Ha NTUL BCEro permoHa, nosTo-
My OLIEHKA MOAYYMAACh BOAbLIE SKCTIEPTHAS,
a pPEeKOMEeHAAUMM MO pPe3yAbTaTy MpoeKTa
MPULIAOCL OCHOBLIBATL TOABKO HAa AAHHDIX,
COBPAHHLIX B XOAE SKCMEAULIMM.

IoaeBble MCCAeAOBaHMA

B pesyastrate ocmotpa 1O Al B rHe3a0-
BOVi NEPUOA OBHAPY KEHDI OCTaHKM 144 nTuL,
normbwmnx OT TMOPAKEHUsI SAEKTPOTOKOM.
[MAoTHOCTL cocTtaBuAaa 33,68 octaHkoB/ 10 km
AVIHMIA. B 3aBMCHMMOCTM OT TMMa GUOTOMNOB U
MPUYPOYEHHOCTU AMHUM K TOMY MAM MHOMY
OBLEKTY AHTPOMOre€HHON MHPPACTPYKTYPbI
MAOTHOCTL MOrMOWMX MTML BapbMpPOBaAd B
wMpokux npeaerax or 0 Ao 51,46 ocraHkoB
Ha 1 KM AMHMI (TaBA. 1). MakCMMaAbLHLIE MO-
Ka3areAu MAOTHOCTM MOrmMOWmMX NTMU HABAIO-
AAIOTCSl B OCHOBHOM HAa KOPOTKMX OTBOAKAX,
NPOXOASIUMX Yepe3 HaMboAee MNpuBAEKA-
TEAbHBIE KOPMOBbIE OMOTOMDLI (YPE3 BOADI,
Kpai KOAOHMM CycamKoB Spermophilus sp.,
yOPAaHHDLIA CEHOKOC U T.M.). B 0OAHOPOAHLIX
6uoTorax npy AOCTaTO4HO GOABLION MPOTSI-
SKEHHOCTM MTULIEONACHDLIX YYAaCTKOB IMOEAL
Nt HabAoAaeTcs BoAee PABHOMEPHO MO
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KopuiyHbl siBAsIIOTCS

OCHOBHBIMM YTUAU3ATO-
pamu TpyroB rubHywWmx
Ha ASI ntvu B AATaii-
CKOM Kpae (BBepXy)

u pecrybanke AATai
(BHU3Y).

@doto M. KapsikuHa.

Kites are the main
consumers of birds died
from electrocution in
the Altai Kray (upper)
and in the Republic of
Altai (bottom).

Photos by I. Karyakin.

AVHUM C MAOTHOCTLIO, B OCHOBHOM, oT 0,75
A0 7,89 OCTaHKOB Ha 1 KM AMHWMIA.

Cpean obHapy>KEHHDLIX OCTAHKOB MTUL a6-
COAIOTHO AOMMHUPOBAAM  YTUAU3MPOBAHHLIE
Tpynul — 61,1% (20,58 ocraHkoB/10 kM AU-
Hui) (puc. 2), npmyém B 30% cayyaes 3TO
BLIAM AOCTATOYHO CBEXKME MEPDS MTHLI, MOrn6-
wmx Ha AJI B TeueHue napbl AHE AO MOMEH-
Ta Mx obHapy»keHusl. LieAie Tpyribl COCTaBuAM
24,3% (8,19 ocraHkoB/10 KM AMHWIA).

Crieumpmyeckoit  OCOBEHHOCTLIO  TEPPU-
TOPUU SIBASIETCSI KpaliHE HU3KOE KOAMYECTBO
KOCTHBIX OCTAHKOB rmormbumx nmu. OxHu
ObIAM OBHAPYIKEHDBI AVILIL HA ABYX AMHMSIX 3
npeaeramm rop (14,6%). Tpu AocratoyHO
HU3KOM MAOTHOCTM KOCTHLIX SAEMEHTOB MO-
MOWMX NTUL HA OCMOTPEHHDIX AMHMSIX B Lie-
AOM (4,91 ocraHkoB/10 KM AMHMIA), HA AUHUU
N95 (puc. 1) BAOAL 6OPOBOM A€HTbI B MaMOH-
TOBCKOM P-He MX MAOTHOCTL coctaBuaa 7,14
octaHKkoB/1 KM AvHUIA. Huskuii yposeHb 06-
Hapy>KeHMsI KOCTHLIX OCTAaHKOB MTULL MOA OIMO-
pamu 1O AJIT B ropax AATasi MOXKHO OOL-
SICHATL AMLIL MX VMHTEHCUMBHOM YTUAMUBALIMEN.
Yo ke Kacaetcst aprehakta HABGAIOAEHM Ha
AviHUM N°5, TO 3AeCh BO3MOYKHA MOBLILIEHHAST
MGeAL MTUL B MEPYIOA MUTPALIMIA.

O6palaeT BHMMAHME TO, YTO CPEAU OCTaH-
KOB, OBHApPY>KEHHLIX B THE3AOBOM MEPUOA,
MPAaKTUYECKM OTCYTCTBYET BO3PACTHAs Ipyrl-
na cAabo M CpeAHe pasAaralowmxcst Tywek. B

XOA€ PaboThl YAABAAOCH OBHAPY KMBATDL TPY-
bl NTWL, MOTMOWMX B TEYEHME OAHOTO MAM
HECKOALKMX AHeN (n=144; 17,4%) ambo c
Mpy3HaKaMy CUALHOTO PA3AOXKEHMS], YTO CO-
OTBETCTBYET Kak MMHMMYM 3—4 HeAeAsiIM CO
AHs1 tnbean (27,8%) (puc. 3). NoAHOCTbIO Bbl-
raAa 3 HaABAIOAEHMIA rpyrirna TPyroB CO CPO-
KOM AABHOCTU OT 5 A0 20 AHeWn, nMpuyém 3a
BECDh MEPVOA HABAIOAEHUM C Masl MO MIOAD.

BaskHbIM oKasaterem Aasl pacuéra pearbHoM
rméean it Ha AT SIBASIETCS CKOPOCTb YTUAU-
3aumm Tpynos. MOyKHO MpeanoAararb, YTO 3TOT
MOKA3aTeAD SIBASIETCS] YHUKAALHBIM AASI KOKAOWA
A3l 1 3aBUCUT OT TakMX (PAKTOPOB, Kak TUI
6uoTora, NMAOTHOCTb MEPHATLIX M YETBEPOHO-
TVMX XULHMKOB, YNCAEHHOCTb APYTMX OOLEKTOB
AOODLIUM, MECSILL HADAIOAEHMIA, MHTEHCMBHOCTDL
BbINaca ckota 1 T.A. OLeHKa Bcex 3TMxX pakTo-
POB, & TAKOKE 3KCMEPUMEHTAALHLIN PACYET CKO-
POCTV YTUAM3ALIMM HA OCHOBAHMM CTaUMOHAp-
HBIX HABAIOAEHW, BLIXOASIT 3a PAMKM AAHHOTO
nccreaoBatmst. OAHaKO, HABAIOAAEMAsST KapTU-
Ha AQ€T BO3MOYKHOCTDL MPEANOAAararhb, YTO B A€T-
HUI NMEePUOA CKOPOCTb YTUAM3ALMM TPYIIOB BO
BCEM PErvoHe MCCACAOBAHMI OYE€HDL BLICOKA,
1, TAKMM OOPA30M, PACCYUTAHHLIE BEAMYMHDI
TMOEAM MTHLL SIBASIIOTCS AVILIL CAMOV MUHMMAAB-
HOW OLIEHKOW.

OCHOBHBIM  YTMAM3ATOPOM TPYMOB  MTULI,
normbumx Ha N[, kKak B AATAlICKOM Kpae,
TaK 1 B PecriybAnke AATai, sIBAIETCSI KOPLIYH
(Milvus migrans). Kak npasuao rHesasuve-
Cs1 KOPUWYHDLI YHOCST TYIUKM M3-TIOA OMOp, He
OCTaBASISI CAEAOB TMOEAU MTULILI — TAKME CAY-
Yay HEBO3MOXKHO 3apMKCUPOBATb, Y OHU Bbl-
naaatoT u3 ydéra normbuwmx nrmu. OAHako,
KOTAQ KOPWYHbI (KaK MPaBUAO, STO HEPA3MHO-
SKarolmecst MTULb), MOEAAIOT TPYTbl HA MecTe
MGeAU, MOA OMOPOIA OCTAIOTCS MEPDsl, MO KO-
TOPLIM MOXXHO MAEHTU(PULIMPOBATL OOLEKT.
B nouckax nuim KOpLyHbl CaMy PEryAsSpHO
NPUCaKMBAKOTCs Ha oropbl Al 1 rMBHYT Ha
HUX, YBEAMUMBASI TEM CaMbIM MEYAALHYIO CTa-
TUCTUKY. VIHTEPECHO TO, YTO MMEHHO Ha y4acT-
Kax C MorMbwymMm KopuyHamy B Te4EHUE He-
CKOALKMX HEAEAL HABAIOAAETCS MUHUMAAbHAsI
yTMAM3aumsi Tywek. B yactHocTH, Ha ydactke
1O A3I1 N°10 Bo Bpemsi ocMoTpa 29 masi
ObIAV OBHAPYIKEHBI AVLL YTUAUBMPOBAHHDIE
OCTaHKM MoruAbHUKa (Aquila heliaca). Tpu
OCMOTPE 3TOM K€ AvHMM 21 uioast Bbian 06-
Hapy>KeHbl AOCTATOYHO CTapble OCTAHKM ABYX
KOPUYHOB M OCTaHKM 12-TM BpaHOBLIX pas-
HOW CTeneHu yTMAM3aUMM U BO3pacta, B TOM
yncae 8 cBeXKMx TpyrnoB. OnpeaeréHHo, Bpa-
HOBbIE TMOAM HA AVHMM U B Mae, T.K. B NTOAOCE
wmpuHoi 500 M obHapy KeHO 6 MyCTyroWMX
nocrpoek BopoHbl (Corvus cornix)  COpoku
(Pica pica), HO VX Tpynbl YHOCMAUCHL KOPLLY-
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TabA. 2. BuaoBoit coCTaB, KOAMHECTBO M MAOTHOCTb MOrMBWMX NTULI HA OCMOTPEHHDBIX y4actkax 10 A3[1 B 2009 r.

Table 2. List of species, number and density of electrocuted birds on the surveyed power lines in 2009.

Bua / Species

[He3aoBOW nepuoa  [leproa Hayara OCEHHEro npoaeta

Bcero 3a 2009 r.

Breeding season At the beginning of autumn Total in 2009

migration
5 2 5 2 5 2
8 g .35 E 8 g e B 8 g .35 E
$8 S5 8222 ¢85 €5 d222 ¢8 €5 doz2
55 2% Sgk¥ 55 35  S3k¥ 55 B% g3kt
2Z e £BElaos <z qa cEeas 2Z & £laos
BopoH (Corvus corax) 4 2.78 0.94 8 2.65 0.59 12 2.69 0.88
BopoHa cepas (Corvus cornix) 12 8.33 2.81 40 13.25 2.96 52 11.66 3.81
BopoHa uépHas (Corvus corone) 17 11.81 3.98 14 4.64 1.04 31 6.95 2.27
Taaka (Corvus monedula, C. dauricus) 6 4.17 1.40 62 20.53 4.59 68 15.25 4.98
Ipay (Corvus frugilegus) 38 26.39 8.89 58 19.21 4.29 96 21.52 7.03
Copoka (Pica pica) 14 9.72 3.27 22 7.28 1.63 36 8.07 2.64
BpaHnosbie (Corvidae ssp.) 11 7.64 2.57 8 2.65 0.59 19 4.26 1.39
Ckeopeu (Sturnus vulgaris) 4 1.32 0.30 4 0.90 0.29
Tpsicory3ka 6eaast (Motacilla alba) 1 0.33 0.07 1 0.22 0.07
Toay6b cusbiii (Columba livia) 1 0.33 0.07 1 0.22 0.07
MoruabHuK (Aquila heliaca) 3 2.08 0.70 2 0.66 0.15 5 1.12 0.37
Moaopavnk Goabwoit (Aquila clanga) 2 0.66 0.15 2 0.45 0.15
Opén crenHoit (Aquila nipalensis) 2 1.39 0.47 9 2.98 0.67 11 2.47 0.81
Opéna (Aquila sp.) 1.39 0.47 2 045 0.15
KaHtok (Buteo buteo) 3 2.08 0.70 8 2.65 0.59 11 2.47 0.81
KopuyH (Milvus migrans) 18 12.50 4.21 25 8.28 1.85 43 9.64 3.15
gﬁg:ﬁ; ’I?l‘:;‘i‘:;’)“m”ﬁ i 069 0.23 i 022 0.07
ig’t"’tj:;':;n‘l’g’"‘”"“””"‘” 1 069 0.23 1 022 0.07
TerepesstHuk (Accipiter gentilis) 2 1.39 0.47 14 4.64 1.04 16 3.59 1.17
[NepeneasiTHuK (Accipiter nisus) 1 0.69 0.23 1 0.33 0.07 2 0.45 0.15
SlctpebuHbie (Accipitridae sp.) 3 2.08 0.70 0.00 0.67 0.22
[Nycreawra (Falco tinnunculus) 4 2.78 0.94 22 7.28 1.63 26 5.83 1.91
CancaH (Falco peregrinus) 1 0.69 0.23 1 0.22 0.07
CoBa yuwacras (Asio otus) 1 0.33 0.07 1 0.22 0.07
®duanH (Bubo bubo) 1 0.69 0.23 1 0.22 0.07
Bcero / Total 144 100 33.68 302 100 22.36 446 100 32.68

HaMM K THE3AY, MOSTOMY U He OLIAM HAMAEHDI
noa ornopamu. Caeayer obpatuTh BHUMaHME
Ha TO, YTO TakMe PEAKME BUAbI, KAK MOTUADL-
HUIK U cTernHom opéa (Aquila nipalensis) 4a-
CTO MOEAAIOT TPYIbI NTuL, nornbumx Ha MO
AT, NMpy 3TOM TaK)Ke CTAHOBATCSI OBLEKTa-
MM MOPaXKEHUST SAEKTPOTOKOM, KaK U KOpLIy-
Hol. B Ycrb-KaHHckoi crenm Ha yyactke 1O
ASIT N°%13 noa onopoit, pacrioAaraslieiics B
100 M OT MpUCcaALl MOTMABLHMKA, OBHApPYsKe-
Hbl CBEXKME OCTaHKM TeTepeBsiTHUKa (Accipiter
gentilis), cbeAeHHOro OpPAOM, a MOA MPUCAAON
OBHapYsKEHDLI OCTAHKM PA3HOM CBEKECTU elé
ABYX TETEPEBSITHMKOB M OAHOIO MepereAsT-
HUKa (Accipiter nisus), Mo BCeM Mpu3HaKam

nornbumx Ha ASIT U yHECEHHDLIX U3-TIOA Heé
opAoM. Ha ydactke, KOHTPOAMpYEeMOM MO-
TMALHMKOM, LIeAble TPYyrbl OTCYTCTBOBaAM, a
YTYAU3BMPOBAHHLIX OCTAHKOB 6biA0 B 1,5 pasa
MeHblLIe, YeM Ha MPUAETalolmMX yyacTkax 3Tomn
ke AvHMM. T1apTHEP MOrMAbHMKA MOrMb Ha
3101 >Ke AN, a rHe3A0, ycrpoeHHoe B 390 m
o1 A3, B nepuoa ocmoTpa MycToBaAo.
AHaAM3 KOAMYECTBA OCTAHKOB B COOTBET-
CTBMM CO CPOKOM WX AABHOCTU TO3BOASIET
rOBOPUTL O TOM, YTO B TeYeHue 1—-2-X HeAeAb
MocAe rMOEeAM TYWKM MHTEHCUBHO YTUAU-
3UPYIOTCS XMILHMKamMu, 1 noa A3l ocraior-
Cs AMILIL pPasAaralolmecs: OCTaHKM, KoTopble
BOBPEMSI HE ObIAM YTUMAM3MPOBaHLI (pUc. 3).
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Puc. 4. INroTtHOCTL hak-
TUYECKM HABAIOAAEMDBIX
rnormbwmx ML, PaHKu-
POBAHHBIX 110 BO3PACTY
OCTaHKOB.

Fig. 4. Density of
surveyed remains of
birds ranged on age of
remains.

TpaHcgpopmartop ¢
¢pasoii, 3ambiKaroles
Ha kopryc, B Yyrickoit
crerm (Pecriy6anka
Antait). [omumo il
3Aech TMGHET 1 Aomall-
HUI CKOT.

®oto M. KapsikuHa.

Transformer extremely
hazardous not only for
birds but for animals in
the Chuyskaya steppe
(Republic of Altai).
Photos by I. Karyakin.

5-20 AHeR 3-4 Hegenu 1-3 mecaya 4-12 MecALeB
5-20 days 34 weeks 1-3 month 4-12 month

Bospact octankos / Age of carcases

Takum o6pasom, BLINO PACCUUTAHO COOTHO-
LIEHUE MEXKAY KOAUMYECTBOM CBEKMX TPYIOB
M TPYMNOB, YTUAU3UPYEMDLIX WM OCTAIOLIMXCS]
rHUTL MoA onopor ASI. Takmx ocraBLmMXcst
FHUTL OCTAHKOB, CPOKOM AABHOCTU OT TPEX
HEAeAb A0 TPEX MecsiLeB, BbIAO yuTEHO 98,
YTO COOTBETCTBYET B CPEAHEM CEMU Tpyram
3a KaKable 5 AHel, Toraa Kak co CpPOKOM
AaBHOCTM OT 1 A0 5 AHelt 6biro yuTeHO 25
cAydaeB rimbean. Takum o6pasom, B CpeaHeM
KaXKAbIe 5 AHe 13 25 normbumx nrmu 7 nmu
HE YTUAMBMPYIOTCS XMILHUMKAMM, & OCTaloTCsl
THUTb MOA OMOPOW, U MO UCTEYEHUUN HEKOTO-
poro BpemeHm (GOAbLIE HEAEAM) YAAETCS Ha-
6A10AaTL AMIIL 28% OCTaHKOB, a Apyrme 72%
MOrMoWMX MTML BLIMAAAIOT U3 Y4ETA.

Kak 6bIAO CKa3aHO BLIWE, BCETO B XOAE
AeTHero uccaeaoBanusl Ha 42,8 kv 1O A3l
yyTeHO 25 cBeXux TPYyroB U YTUAU3UPO-
BaHHLIX OCTaTKOB CPOKOM AABHOCTM OT 1 A0
5 AHel. B AuHeliHOM MoaeAn, Koraa Ha npo-
TSDKEHUM TPEX MECSILIEB THE3AOBOTO MEPMOoAA
(Mai—1IOAb) BEPOSITHOCTL TMOEAM MTULL OCTa-
&TCS1 MOCTOSIHHOM, a BbIOPAHHLIE MOAEALHLIE
MAOLLAAM PABHOMEPHO OTPayKaloT CUTYaLIMIO B
MCCAEAYEMOM PETVIOHE, B CPEAHEM MO pPervo-
Hy KaoKAble 5 AHel rmbHer 5,84 nmui/10 km
1O A3I1, yro cocraeasier 35,04 nmuu/10 km
1O A3l B mecsu nam 105,12 nmuu/ 10 km MO

A3l 3a TPy mecsiLia THE3A0BOTO NepPUoAa. IT0
B 3,1 pasa 60AblLe (hakTMYECKM HABAIOAAEMO-
ro rnokasateasi. [IoHsITHO, YTO 3aBUCMMOCTL He
MOXKET ObITb AVMHEMHOM 1 YPOBEHDb rMbeAn cy-
WIECTBEHHO M3MEHSIETCS B PasHLIX OuoTomnax,
OAHAKO AASI MOAGABLHBLIX TEPPUTOPUIA AQHHDIE
MOKA3aTeAM MOXKHO CYMTaTb OBLEKTUBHLIMM,
a CpeAHME MO PErvoHy MoKasaTeAu BPSIA AU
OyayT oTAmyaTLest 6oaee yem Ha 30%.

BuaoBoin coctas nmuu, nornbumx Ha ASI
B FHE3AOBOW MEPUOA, OKA3aACs AOCTATOYHO
6€eAHLIM — 3TO BpaHoBble (n=144) — 70,83%
M rnepHartble xuwHuKkM — 29,17%. Cpean
nepHaTbLIX XMUIHUKOB (N=42) npeobrasarn
XUIWHDIE NTULDLI CEM. SICTPEBMHLIX CPEAHEro
pasmepHoro kaacca (66,67%): KopLyH, Ka-
HIOK (Buteo buteo), tetepeBsiTHuK. Caeayer
3aMETUTD, YTO KOPLYH, ABCOAIOTHO AOMMUHM-
pPYIOWMiA Cpean XUILHUKOB (n=42; 42,86%),
BXOAUT U B COCTaB AOMMHAHTOB CPEAM BCeX
mbHyumx Ha ASM nmyu (n=144) — 12,5%,
Hapsiay € Y€pHoi 1 cepoit BopoHamu (Corvus
corone & C. cornix) — 20,14% wn rpayém
(Corvus frugilegus) — 26,39% (taba. 2).

N3 ntuu, 3aHecéHHbIX B KpacHyilo KHury
Poccun, Ha ocmoTpeHHbIX y4dactkax A3l B
rHE3A0BOWM rnepuroa nornbam 10 ocobein nsitm
BMAOB (6,94% nTvU): MOTMALHMK (puc. 1,
A3I1 10, 14 u, BeposiTHO, 5), crenHoi opéa
(puc. 1, ADI1 14), kypraHHuK (Buteo rufinus)
(puc. 1, A3I1 16), cancaH (Falco peregrinus)
(puc. 1, A3I1 16) u dpuanH (Bubo bubo)
(puc. 1, A3I1 7). Tpwu 310M, TpM 0COOM BOLI-
AU B IPYMY CO CPOKOM AAQBHOCTU AO 5 AHeN
(cTenHoM OpéA, KypraHHMK 1 carncaH). Takum
06pazom, NMPUHMMAsi BO BHUMAHMUE YCAOBHO
PaBHYIO BEPOSITHOCTL rnbeAn ntuu Ha AT, B
CPEAHEM Ha MOAEALHBIX ydacTKax 3a 3 Mecsi-
LIa THE3AOBOTO MEPUOoAA TMOHET He MeHee 54

MTUL «<KPACHOKHMXKHBIX» BUAOB.

B pesyasrate oceHHero ocmotpa MO AT
obHapy>keHbl octaHky 302 nTuu, normbwmx
OT TMOPAKEHUS] SAEKTPOTOKOM. [TAOTHOCTBL
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coctaBuAa 32,68 ocraHkoB/10 km AMHMIA. B
OTAMYME OT FHE3AOBOrO MEPMOAA, HA Y4acT-
kax MO A3I1, npoxoasiwmx yepes Hanboree
I'lleB/\eKaTe/\bele KOpMOBble 6VlOTOﬂbl, He
Ha6AlOAa/\OCb AOKAAbHO BbLICOKMX TIMOKa3a-
TeAell MAOTHOCTM mormbumx nmu. Tem He
MeHee, B 30HE BLICOKOM YMCAEHHOCTU AAVH-
HOXBOCTBIX CYCAMKOB YPOBEHDL MMOEAM Xuiu-
HbLIX NTUU 6bl/\ CylwleCTBEHHO BbIill€, YEM Ha
APYIMX TeppuTopusix. B ueaom no pervony
MAOTHOCTb MOTMOWMX MTML BapbMpPOBaAd B
o4eHb HeGOAbIIOM AManasoHe — ot O Ao 8,25
OCTaHKOB/ 1 KM AMHMIA (TabA. 1). B oaHOpOA-

Puc. 5. PacnipeaereHme >KMALIX U MyCTYIOWMX rHE3A
KPYMHDBIX MEPHATbIX XUWHUKOB BAOAL 10O A3l B AATaii-
ckux 6opax Ha amHusix 3-5 (BBepxy) u B Ycrb-KaHckoii
KOTAOBMHE Ha AMHUSIX 13—14 (BHU3Y) MO AQHHBIM UC-
CAEAOBAaHMI B THE3A0BOM MEPUOA.

Fig. 5. Distribution of living and empty nests of large
raptors along hazardous PL in the Altai pine forests
(N® 3-5) (upper) and in the Ust-Kanskaya steppe
(N213-14) (bottom) following our surveys during the
breeding season.

HbIX 6uMoTOMax Mpy AOCTATOMHO OOALLIOW
MPOTSDKEHHOCTM  MTULIEOMNACHLIX  Y4aCTKOB
mMbeAb NTUL HABAIAAAACH C MAOTHOCTLIO OT
1,43 ro 4,67 ocraHkoB/1 kM AuHuMIA. [AOT-
HOCTb MOrMOWMX MTUL B XOAE OCEHHETO
OCMOTpa OKa3aAaCb HECKOALKO HWXKE, 4eM
B AETHMI1 MEPUOA. ITO MOXKHO OBLSICHUTL B
MEPBYIO OYEPEAL TEM, YTO MPOAET elé He Ha-
YaACsl U HA OCMOTPEHHLIX yyactkax 1O A3l
MPOAOAXKAAACH TMOEAL MeCTHLIX nTuu. Cpas-
HeHue 16-tn y4yactkoB 1O A3I1, kotopbie
MOCEILAAMCh U A€TOM, M OCEHbLIO, MOKa3biBa-
€T, YTo rMbeAb NTUL, 3aPErMCTPUPOBAHHAS B
ceHTsIOpe, okazarach B 1,7 pas meHblue 3a-
PErMcTpUpPOBAHHON B A€THUI nepuoa (19,82
octaHkoB/ 10 kKM AvHM 1 34,32 octaHkoB/10
KM AVHUM, COOTBETCTBEHHO).

Cpean cOBpaHHbIX OCTAHKOB MTHL, B OTAU-
YyMe OT FHE3AOBOTO MEPUOAA, AOMUHUPOBAAM
ueAvle Tpynbl — 59,3% (13,25 ocraHkos/10
KM AMHMI) (puc. 2), npyyém B 89,4% cayyaes
(n=179) 310 6LIAM TPYMLI ML, NOrMBOIWMX Ha
A3l B TeyeHne 5 AHEV AO MOMEHTA MX OOHa-
py>keHusi. CaeayeT 3aMeTUTDh, YTO, HECMOTPSI
Ha oflee CHWKEHME TMAOTHOCTM OCTaHKOB
nornbWwmMx MTUL, MAOTHOCTL CBEKMX TPYIOB
haxTryeckm coxpaHmaach Ha A€THEM YPOBHE,
a C YYETOM TPYIOB 2-X-HEAEALHOW AABHOCTU,
KOTOpble BOOOWE HE (OUKCMPOBAAUCH B AET-
HUI MEePUOA, OKasarach Aake Bbilie (puc. 4).

YBeAuYeHMe KOAMYEeCTBa LEeALIX TPYroB
Ha Pa3HbIX CTAAMSIX PA3AOXKEHMs! B OCEHHUM
MEePUOA, MO CPABHEHMIO C A€THMM, OfpeAe-
A€HHO YKa3blBA€T HAa YMEHbLLIEHME YPOBH;SI
YTUAM3ALMA. DTO MOYKHO OBBLSICHUTD HECKOAL-
KUMM (PAKTOPAMM: YCAOXKHSIIOIMMMCST K KOH-
Ly A€Ta YCAOBMSIMM AOOLIYM TPYMOB M3 MOA
A3l un3-3a BLICOKOW TpPaBbl, YACTUYHOM OT-
KO4Y€BKOM M3 MECT FHE3A0BaHUST TEPPUTOPU-
AABLHLIX «YTMAM3ATOPOB», HAMPUMeEpP, KOopLuy-
HOB, KOHTpOAMpoOBaBLMX yyactku 1O AT,
a TaK)Ke MOCTEMNEHHOM M'MOEABIO UX CaMUX OT
rnopakeHusi Tokom. K tomy >ke, noBTOpPHO
ocMoTpeHo 24% AMHUIA, Ha KOTOPbLIX paHee
OBHAPY’KEHHLIE OCTAHKM MTULL HE YUYUTLIBA-
AUCb — U €CAU B A€THEM Y4é€Te hurypmpyrot
OCTaHKM CPOKOM OT 3-X MeCSILEB AO FOAd, TO
OCEHDIO Ha 3TUX AMHUSIX YYET OrpPaHNYMBaACs
3-Ms1 MecsiLlamm.
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OxpaHa nepHaTbIX XULIHUKOB

THé3Aa MorvAbHUKA (A) B
HENOCPEACTBEHHOM GAU-
30CTM OT MTULIEONACHBLIX
A3IT (B) B AEHTOYHbIX
60pax AAtasickoro

Kpas (BBepxy) u YcTb-
KaHckoii crenn Pecry6-
AUKU AATaii (BHU3Y).
®oro Y. KapsikuHa.

Nests of the Imperial
Eagle (A) located too
close to hazardous PL
(B) in the Altai pine
forests, Altai Kray
(upper) and in the
Ust-Kanskaya steppe
in the Republic of Altai
(bottom).

Photos by I. Karyakin.

[Tokazaream NAOTHOCTM U KO3ahhrLIMEeHTa
YTMAM3ALIMKM TOBOPSIT O TOM, YTO MPOAET elwé
HE Hayaacsl M BCsl (PUKCMpyeMmasi B CEHTsI-
6pe rmbeAb OTHOCUTCSI K TEPPUTOPUAALHLIM
nmuam. O6 3TOM >Ke TOBOPMT HMU3KAsl AOASI
l'lOl'Vl6].l.lVlX MOAOALIX MTULL CPEAU XUILIHUKOB.
B yactHOCTU, AAST KOPIIYHA AOAST CAETKOB CO-
craBuaa 13,33% (n=25), npu 31OM BCE TPY-
Mbl KOPLYHOB MMEIOT AABHOCTL rnbean ot 4
AO 12 HEAEAb K MOMEHTY MX OBHapY>KEHMsI.

BuaoBol cocrae rormbuwmx Ha Al nTuu
OCEHBIO U AETOM OLIA MPVYMEPHO OAMHAKOB
— MO-TIPEXXHEMY AOMMHMPOBAAM BpPAHOBbIE
(n=302) — 70,20% w1 nepHaTble XUIHUKA —
27,81%. Cpeav normbwmx MTvL MOSIBUAMCD
ckeopubl (Sturnus vulgaris), KpyrHbie cram
KOTOPLIX B 3TOT MEPUOA KOYYIOT MO Teppu-
TOPUM MPEArOpUi AATasi U PAaBHMHHOM 4acTu
AATaACKOTO Kpasi, 4aCTo CUASIT HA MPOBOAAX U
MMOHYT, MPEMMYLIECTBEHHO BO BPEMSI AOKASI.
Cpear MepHaTbIX XUIWHUKOB (N=84) npeo6-
AQAAMM  XMILHLIE MTULLI CeM. SICTpeBuHbIX
cpeaAHero pasmepHoro kaacca (55,95%): kop-
WYH, KaHIoK (Buteo buteo), TeTepeBsITHUK. 3a-
METHO YBEAMUMACS YPOBEHDb IMOEAM My CTEALIU
(Falco tinnunculus) — ¢ 9,52% (n=42) Aetom
A0 26,19% (n=84) B ceHTsIOpe (TabA. 2).

M3 ntuu, 3aHec€HHbIX B KpacHyo KHury
Pocaun, Ha ocmotpeHHbIX ydactkax A3l
B CeHTsI6pe 3aperncrpupoBaHa rmbean 13
ocobeit Tpéx BUMAOB (4,3% NTHLL): MOTMALHUK
(puc. 1: A3I1 13, 18), crenHom opéa (puc. 1:

A3I 13, 18) u 6oAbloit MOAOPAMK (Aquila
clanga) (puc. 1: A3I 35). INpu stom, Anub
OAVIH CTEMHOW OPEA BOWEA B IPymnry CO CPo-
KOM AQBHOCTU AO 5 AHEW, OCTaAbHbIE NTULIbI [O-
rMOAV B THE3AOBOV MEPHOA — B MIOAE—ABIYCTE.

KamepaabHas pa6ota

OAHa M3 OCHOBHBIX 3aAay KamMepaAbHOW
PaBoTbl — BbISICHUTL, HACKOALKO CAOXKMBILASI-
cs1 crpykrypa 1O A3l Bamsier Ha cxemy pac-
MPEASAEHMST THE3AOBLIX YYACTKOB XMLUIHBIX
MTUL U YPOBEHbL 3aHSTOCTV TEPPUTOPUIA MO
npuumnHe rmbean nmu Ha 3tmx Al — pewe-
Ha c nomoubio [MC-aHaaM3a, KOTOPLIM NO-
3BOAMA BLISIBUTL OMPEASAEHHDIE 3aKOHOMEP-
HoctM BO BAMsiIHUM [1O A3l Ha 3aHsTOCTDL
YYacTKOB KPYIMHBIX MEpPHATLIX XMIHMKOB,
HabAloAEHMsT 3a KOTOPLIMM BeayTcst ¢ 2003 T.

Ha MoaeAbHOW Tepputopun B AATAACKMX
6opax (puc. 1: A3l 3-5) 13 TPEX rHEIAOBDIX
YYaCTKOB MOTVALHUKOB, YAAAEHHBLIX APYr OT
ApyraHa 9,17 v 11,36 km, ABa MOMNAAAIOT B 30HY
BAMsiHMS1 1O ASTT (pyc. 5) — AMcraHumst OT rHes-
Aa Ao MO A3I1 cocraeasier 0,24 1 0,51 km, co-
OTBETCTBEHHO. Ha rHe3anoBom yyacTke B 30He
BAMsIHUMST 1O ASIT N5, yaaréHHOM OT yrao-
Boi1 oropbl Ha 0,51 KM, pasMHO)KeHUe OTCyT-
CTBOBAAO MO MPUYMHE TMOEAM OAHOTO U3 Map-
THEPOB. Ha AMHMM 3aperncrpypoBaHa rubeb
ABYX OPAOB B PaHHEBECEHHMI NMepPuoA (KOCT-
Hbl€ OCTaHKM). 3A€Ch XK€ MPEeKPaTUA CBOE Cy-
LIECTBOBAHME THE3AOBOM Y4acTok 6arobaHoB
(Falco cherrug), rHe3A0 KOTOPOro pacrioAara-
Aock B 2,5 km or 1O A3I, oaHako ero ru-
6eAb B Tekywmii ce3oH Ha 10 ASIT HaxoAKoii
OCTAHKOB He TMOATBEpPyKAE€HA. B ceHtsibpe Ha
AQHHOV TEPPUTOPUM 3aperncTpypoBaHa -
6eAb rapbl GOALLIMX MOAOPAMKOB, NMOrUGWMX
C pa3HMLEeNn B MECsILL B MIOA€—aBrycCTe.

Ha moaeabHo Tepputopum B YcTh-KaHckom
KOTAOBUHE (puc. 1: ADIT 13—14) BuisiBAeHO 12
THE3AOBBIX YYACTKOB MOTMALHUKOB, 3 — CTer-
HbIX OpAOB U 1 — BepkyTa (Aquila chrysaetos)
(puc. 5). AucraHLMs MeXKAY THE3AAMU MOTUAL-
HUKOB Bapbupyet ot 1,23 Ao 3,17 km, cocras-
Asisl B cpeaHem (n=11) 2,3+0,77 km, mexay
rHé3pamm CTernHoiXx opAaoB — or 1,35 ao
3,87 km, B cpeaHem (n=2) 2,61+1,78 km. bo-
Aee MOAOBUHDI BPEMEHM MEPUOAA PA3MHOXKE-
HMST THE3ASIIMECST OPALI MPOBOASIT Ha TePpPU-
TOPUM, KaK MMHUMYM, MOAOBMHLI AMCTAHLIMM
AO COCEAHETO y4acTKka Apyrovi napbl. [lostomy
MOYKHO MPEAMNOAararhb, Yto B 30HY BAMsIHUS [1O
A3l nonaaaroT BCce y4acTku OPAOB, AeXKalue
Ha paccrosiium Ao 1,15-1,30 km ot Heé. Ha
AAQHHOW MOAEALHOW TEPPUTOPUM PACCTOsIHME
OT THE3A MOTMALHUKOB AO [1O ASIT Bapbupy-
et ot 0,39 a0 5,85 Kkm, cocraBasisi B cpeaHem
(n=12) 2,09+1,59 kM, OT THE3A CTEMHLIX OpP-
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opnos g temmitories of the Eagles

THEAOBLIE YHACTHH 33
npeaenami 30Hbl BAHAKKA

nonan

Breeding territories out of Empty breeding territories

the impact zone of PL out of the impact zone of

Puc. 6. 3aHATOCTb THE3A
opAoB (6epkyt Aquila
chrysaetos, MormAbHMK
A. heliaca u crenHoit
opéa A. nipalensis) B
30He BAnsiHMs1 10 NI

u 3a eé npeaeramu.

Fig. 6. Occupancy

of eagle’s nests
(Golden Eagle Aquila
chrysaetos, Imperial

Eagle A. heliaca and

Steppe Eagle A.
nipalensis) in a zone of
PL impact and out of it.

Puc. 7. PacripeaereHne
THE3A0BbIX YYaCTKOB
CTEMHOro opAa B YcTb-
KaHckori ctenu u octaH-
KOB MTHL, MOrM6WMX Ha
A2l B 2009 .

Fig. 7. Distribution

breeding territories of
the Steppe Eagle in the
Ust-Kanskaya steppe
and remains of birds
electrocuted in 2009.

MycTyroume r
YHACTKH 32 Npeaenamt
30HLI BNWAKKA MO N3N

+
A y B 10He
BArAHAA MO N3N
Breeding territories in the
Impact zone of PL

MyCTYHWMWE THE3A0BbIE
YYACTKN B 30HE BRHAHKA
nonsn
Empty breeding territories
in the impact zone of PL
PL

AroB — of 0,86 a0 1,7 kM, B cpeaHem (n=3)
1,24+0,43 km, ot rHe3aa 6epkyTa — 0,48 Km.
B 30Hy BAMsiHMs 1O A3l OAHO3HAYHO TmoO-
MaAQIOT THE3AOBOW ydacTok 6epkyTa, 4 rHes-
AOBDIX y4YacCTKa MOTMABLHMKOB U 2 FHE3AOBbIX
yyacTka crernHuix opAoB. OTMeuYeHOo, YTo Ha
yyactke 6epKyTa rHe3A0 MycryeT, MTULbl OT-
CYTCTBYIOT, HAa 2-X y4acTKaxX CTErHbIX OPAOB
rHé3aa nycryror, NPU4YémM Ha OAHOM U3 y4acT-
KOB 3a(pMKCMPOBAHA MMOEAb ABYX MTULL, OAHA
13 KOTOPbLIX MOrnéAa B AeHL ocmoTpa AN, Ha
2-X U3 4-X y4aCTKOB MOTMALHMKOB FHE3AA My-
CTYIOT (MPUYEM, Ha OAHOM M3 HUX OTMEeYeHa
mbeAb 06enx MTMU), a HA TPETLEM Y4acTKe
OAVH M3 MapTHEPOB — MTMLA BO3pacrta 3—4-x
A€T, sIBHO 3ameHMBWAs Mormbwero paHee
napTHépa. B ceHTs16pe Ha 3TOM ke ydacrke
A3l 3apeructpypoBaHa rmbeAb eweé OAHOTO
MOTMABHMKA M CTETMHOIO OPAQ, MPUYEM rMOeAb
MTULL MPOM30LIAA HarpPOTUB THE3A, KOTOpble
AETOM ObIAM SKMADIE.

AAst cancaHa, Meiolero GoAbLINE OXOTHU-
YbW y4acTku, 30Ha BAMsIHUSA [1O A3I mosker
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ObITb 0ueHb 6oALLWON. Tak, B Yerb-KaamaHckom
n [letponaBroBCkOM paioHax AATaiCKoOro
Kpasl camKa M cameLl CariCaHOB B TMEPVOA Bbl-
KaPMAVBAHMsI CAETKOB (B HAYAAE MIOAST) HAOAIO-
Aaamch Ha O A3I B 3,5 u 4,9 km OT THE3A,
COOTBETCTBEHHO. A B YyiicKkoii crenu nornb-
Aa caMKa M3 rnapbl, THE3A0BOM Yy4aCTOK KOTO-
POV HAXOAMACS B yueabe Kypaiickoro xpe6-
Ta B 13 KM OT TOUKM ’MOEAU MTULIDI.

AAsl MOAEALHLIX MAOLIAAEA MOYKHO TFOBO-
PUTL O pPeryAspHoii rmbean opaoB Ha MO
ASI, NPOXOASIIMX Yepe3 UX THE3AOBbIE Tep-
putopun. Ecan 3a npeaeramy 30HLI BAMSIHMSI
[10O ASI1 nycTyeT No TeM UAU MHBIM MPUYMHaM
ab 10% rHE3A OPAOB, TO B 30HE BAMSIHMSI
[10 A3I1 (n=9) nycryet 66,7% (puc. 6). Han-
GoAee YSI3BUMBIM, B CMAY CBOMX OCOBEHHO-
creli KOPMOAOOBDIYM, SIBASIETCSI CTEMHOM OPEA.
AAst 3TOro BMAQ AOAsI MYCTYIOWMX YHACTKOB B
30He BAusiHMs [1O ASIT aocturaer 100%. Io
yuyétam 2003-2009 rr. B Ycrb-Kanckoi crenu
BbIsIBAEHO 10 rHE3AOBLIX YYACTKOB CTEMHLIX
OPAOB U TOABKO 2 Mapbl COCTOSIAM U3 CTapbIX
nmmu (20%), ocTraabHbie napnl 6LAM AM6BO
MOAHOCTLIO M3 MOAOALIX nTuul (40%), Ambo ¢
OAHMM MOAOALIM mNapTHéEpom (40%), yto ro-
BOPUT O YaCTOM r'MOEAM MTUL 3TOM THE3AOBOW
rpynnupoBku. [1py 3TOM, TOALKO B CE30H
2009 r. Ha 2-x Betkax 1O ASI1 npotsik€HHO-
crbio 20,57 km obHapy»keHbl Tpyrel 10 cren-
HDBIX OPAOB (PUC. 7). AASI MOTMABLHMKA AOASI Y-
CTYIOWIMX YYaCTKOB B 30He BAMsIHUS [1O ASI1
MO ABYM MOAEALHbLIM MAOILAAKAM OMpPeAeAeHA
B 50%. Tak MAM MHaye, CylEeCTBEHHYIO POAb
urpaet amctaHumsi ot [1O ASIT Ao rHesaa, u
YeM OHA MeHblLEe, TEM Bblllie BEPOSITHOCTL Obl-
crport rmbean nmuu. [py 5TOM, Ha AMHMSIX,
KOTOpble TSHYTCSl BIMAOTHYIO K OIyLIKE Aeca
Ha auctaHumm A0 30 M OT KpanHMX A€PEBLEB,
MGeAb MOTMALHMKOB HE HABAIOAAETCSI 1O TOVA
MPUYMHE, YTO OPAbl HE MPUCAKMBAIOTCS HA
ornopul 31Mx AS[1, npeanounTas CMAETb Ha Ae-
PEBLSIX HAA HUMW. B LLeAOM MOYKHO rOBOPUTDL
O PEryAsIpHOM TMOEAM MTWLL HA TFHE3AOBLIX
ydactkax B 30He BAvsiHMs [1O A3, Ocraswm-
€Cs1 B )KMBbIX MTULLI MPUBOASIT MOAOABIX Map-
THEPOB K THE3AY, B pe3yALTate HabAoAAeTCs
3MM30AMYECKOE PA3MHOXKEHNE, KOTOPOe, KaK
NPAaBUAO, 3aKAHYMBAETCSI TMOEALIO OAHOTO U3
napTHEPoB. Ecan aake o6e NTULIbI Ha yyacTke
B 30He BAMsiHuMs1 [10O Al rubHyT B TeKkyLmi
CE30H, THEe3A0Basl MOCTPOMKA HA CAAYIOLINIA
CE€30H MPUBAEKAET MOAOALIX MTUL, KOTOpbLIE
hopmMMpyIOT Napy Ha AAHHOM Y4acTKe U TaK-
>ke TMBHYT Ha onopax O ASIM 6An3 rHes-
Aa. [MosTomy B TeyeHue psiaa A€T y4acTOK C
rHe3aom B 30He BAusiHMsI [1O A3IT mosker
AKKYMYAMPOBAaTh ’MbeAb CBOBOAHLIX 0cobeir,
B HECKOABLKO Pa3 yBeAMuMBasi rMOeAb NTULL B
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OXP&H& NnepHAaTbIX XUIHWUKOB

PasButne nHcppacrpyx-
TypLI COTOBOJ CBSI3U
HecéT B cebe onacHoCTh
AAS ITULL: HEKOTOPbLIE
KOMIaHWUM, B YaCTHOCTM
DbuaaiiH, urHopmpyst
rPUPOAOOXPAHHOE
3aKOHOAATeALCTBO, He
ocHauator 13y HoBble
A3I1, noaaioume sAek-
TPUYECTBO K BLILIKAM.
Poro U. KapskuHa.

The developing
network of mobile
communication is
turning out a threat

to birds because
some companies, in
particular “Beeline”
ignore Russian laws
and not retrofit new PL
providing electricity to
towers with BPD.
Photo by I. Karyakin.

LIEAOM O KOHKPETHOM TEPPUTOPUM.

AHaAM3 CXEeM PaCrpPeAEAEHMs! THe3AOBLIX
YYACTKOB HaMBOA€e M3YYEHHDBIX KPYMHLIX
XNIWHUKOB, TaKnX KaK MOTIMAbLHUK, CTEernHowm
opéa, 6arobaH U carcaH, MO3BOASIET FOBO-
putb 0 ToM, 4to 10-13% Yy4acTKOB MOTMAL-
HUKOB, 9-11% y4yacTKOB CTEMHLIX OPAOB,
4-6% y4yactkoB cancaHoB U 2—4% y4yacTkoB
6ar06aHOB AEKMT B 30He BAMsiHMs 1O AN,
B CBSI3U C YEM TMPAKTUYECKM €)KETOAHO MOXK-
HO OXXMAAThL OTCYTCTBUSI PA3MHOXEHMS MO
npuumnHe rnbeam ntuu Ha Al He meHee yem
Ha 37—49 rHesaoBbIX yHacTKaxX MOMMALHUKOB,
69-85 — crenHbix OpAOB, 15-22 — cancaHoB
1 10-20 — 6ar06aHOB (AAst TPEX MEPBLIX BU-
AOB TMOEAb MTULL MOATBEPIKAEHA (haKTUYe-
CKMMM HAXOAKAMM).

Ha ocHoBaHWM OLIeHEHHOW Hamu MpPOTsI-
>k€HHoctu 1O Al B AATaiickom Kpae u Pe-
criybanke Aataii (2880 kM) M rokasateasix
rmbean ntuu Ha 4,74% stix MO AT, noay-
YeHHbIX B ce30H 2009 r., yaaroCh paccymTarh
MbeAb MTULL B 30HE OTBETCTBEHHOCTU hu-
AnanoB «AatarisHepro» un «fopHo-AaTalickue
SAEKTPUYECKME CETU» B FHE3AOBOW MEPUOA.
[pu cpeaHeli MAOTHOCTM MOrMOWMX MTULL HA
MOAEALHLIX TEPPUTOPUSIX (C y4€TOM KOah-
comumenta ytmamsaumm — 140,16 ntuu/10 km
[1O A3l 3a 4 mecsiua) B LEAOM MO pPerno-
HY B FHE3AOBOVi MEPUOA E€XKErOAHO TMOHET
40,4 Toic. ocobeit. Okoao 11,4 Tbic. U3 rno-
rmbaroumx Ha AS[ NTUU — nepHartbie Xu-
HUKU, B YHaCTHOCTU, MOTUALHUK — B CDEAHEM
452 ocobu (25,0% OT OLIEHOYHOM YMCAEH-
HOCTM BUAA B PErvOHE), CTENHON OPEA — B
cpeaHem 997 ocobeii (45,0%), caricaH — B
cpeaHem 89 ocobei (8,4%).

AAsl CTENMHOTO OpAa yyKe CyllecTBylowast
anctema 1O A3l siBAsieTCs1 KPUTUYECKOMN,
BO3MOYXHO O 3TOM MPUUMHE BUA OTCYTCTBY-
€T BO MHOIMX THE3AOIMPUIOA-
HBIX MECTOOOMTAHMSIX MAaAOM
MAOLIAAM C PAa3BUTON  CETLIO
MO A3 u Ha 6oAblien YacTu
rHE3A0BOV OOAACTM BMAA B pe-
rMOHE AOMMHMPYIOT Mapbl C
MOAOALIMM MapPTHEPamu. Yee-
AndeHne npoTtsbkéHHocn 10
3T B pervoHe B ABa pasa Oy-
AET SIBASITLCSl YIPOXKAIOLEN AAST
MOTUABbHUKA, & B 4-5 pa3 — u
AAST CaricaHa.

Ncxoast n3  «Metoamkm mc-
YACAEHMsI  pasmMepa  BpPEeAQ,
MPUYMHEHHOTO OBLEKTAM KU-
BOTHOTO MMPA, 3aHECEHHLIM B
KpacHyto kaury Pd» (Bblaepok-
KM..., 2008) yiep6 >KMBOTHOMY
MMPY TOABKO MO HABAIOAAEMOM

CrenHoii opéa, normbumii Ha 1O ASI1 B Ycrb-KaHckon
crer (pecrybamka Aatas). doto Y. KapsikuHa.

Steppe Eagle died from electrocution in the Ust-
Kanskaya steppe (Republic of Altai).
Photo by I. Karyakin.

rMéeAr ML HA OCMOTPEHHDLIX yyactkax 1O
Al cocraBasieT 2 MAH. 294 Tbic. pyb. mAm
16,81 Tbic. py6./km ASI1 6-10 kB. Ha nep-
HaTbIX XMIIHMKOB, cocCTaBAsiiomx 28,25% ot
OOLEro KOAMYECTBA TMOHYIIMX MTUL, MPUXO-
amtcst 86% cymmbl yepba. C y4étom Koah-
dmumenTa ymmamsaumm (3,1) yuep6 cocraBasi-
€T MuHMMyM 7 MAH. 111 Toic. py6. (52,11 Toic.
py6./km Al 6-10 KB), 1 310 AMmL 4,74% ot
obuwero yuepba Ha TePPUTOPUM AATACKOTO
Kpast u Pecriybankm Aatait. Yautbisast obiiyro
npoTsKEHHOCTL O A3l B 30HEe OTBETCTBEH-
HOCTM AByX (huamnaros «MPCK Cubupm»,
yuiepo, CBSI3AHHLIM C TMOEALIO HE3ASIILMXCS
NTML, cocTaBasieT okoao 150,1 mMAH. pyO. B
roA. C y4éToM MpPOAETHLIX MTULL OH MOYKET AO-
cruratb 200-300 MAH. py6. B TOA.

Aake mpu HabAtoAaemol OeAa MU C
yiep6om B 16,81 Tbic. pyb./km Al 6-10 kB
mam 1,12 Toic. py6. Ha onopy (Npu CpeAHeM
Kkoamyectse 15 onop/km B IO A1), peaan-
3aUms NTULE3AMTHLIX MEPOTPUSITUIA SKOHO-
MuYecKku ornpasaaHa. [pu ocHalweHnn AMHUI
M3y KI1-1b OO0 «U3otexHocepsuc» (H.
HoBropoa) pacxoa Ha OAHy oOrnopy Bapbu-
pyet ot 900 a0 1200 py6. B 3aBUCMMOCTM
oT 06bLéMa MocraBku. T.e., Pa3oBLI PACXOA
Ha MTMLe3alUTHbLIE MEPOTIPUSITUSI PABEH Ha-
OAIOAAEMOMY TOAOBOMY yuwepOy oT rubean
nTMU B pe3yAbTare aKkcrnayaraumm [NO ASIT u
B 3—4 pasza MeHblie (hakTnieckoro yuepba.

BLIBOADI
1. Onopul MO AJI1 SBASIIOTCS  «9AEKTPO-
KarikaHamu» AASl XMIHLIX MTUL, MOCAEAOBA-
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ImuueonacHas A3l (A),
CTPOSILASICS [TOA OAHUM
u3 rHé3a KopiuyHa (B) B
€eAMHCTBeHHoW B Poccun
KOAOHMUM KOPILYHOB,
THE3ASIMXCST HA BLICOKO-
BOALTHOV ADIT 6AM3

n. Kow-Ara4 B Pecriy-
6AMKe AATait.

®oro U. Kapsikuna.

Hazardous PL (A),
constructing near a nest
of the Black Kite (B)in
the unique breeding
colony of Kites on Pl
with high voltage near
Kosh-Agach in the
Republic of Altai.

Photo by I. Karyakin.

TEALHO YHUUTOXKAIOWMMM THE3ASIIUMXCST NTULL
B PEryoHe.

2. MaccoBble BMAbI NTUL, [peumylle-
CTBEHHO BpaHoBbie, TMOHYT Ha 1O AJIT or
MOPaKEHMSI SAEKTPOTOKOM B BGOALIIOM KO-
AMYECTBE, M MX TPYIbl, A€XKallMe MOA Oro-
pamm AM6O BUCSWME HA TPABEPCAX, CAYIKAT
CBOEOOPA3HO «MPVMMAHKOM» AASI MIEPHATDLIX
XUIHMKOB, TakXKE YBEAMYMBAs rMOEAL Mo-
CA€AHMIX.

3. CrenHble KOTAOBMHLI PecriyGamkmu AA-
Tain U OMyWKM AEHTOYHLIX BOPOB AATaNCKO-
ro Kpast — HaMboAee 3HAYMMbIE PAMOHDI, TAE€
HaBAIOAQETCST MACCOBast TMOEAD XMUIHDIX MTULL
Ha 1O A3I.

4. B npearopbsix 1 ropax AAtasl B THE3AO-
BOV MEPUOA HABAIOAAETCS BLICOKMIA YPOBEHD
YTUAM3ALIMM TPYTOB NTULL, Normbumx Ha AJI,
KOTOPbIA MOCTENEHHO MAaAaeT K KOHLYY Ce30-
Ha Pa3sMHOyKeHwusl. B CBsi3u C BLICOKMM ypPOB-
HEM YTUAM3ALMM TPYMNOB NTUL HaBAlOAaEMast
mbeab B 3,1 pa3 MeHbLIe (DaKTUYECKOIA.

5. B rHe3A0BOW NEPUOA B 30HE OTBETCTBEH-
HOCTM hmamanos «AataiisaHepro» u «[opHO-
ANTAICKME DAEKTPUYECKME CETM» TUMOHET
okono 40,4 toic. ntuu, okoAro 11,4 Toic. u3
KOTOPbBIX — XMUIHbIE MTULLI Y COBDI.

6. Ha ocmotpeHHbix ydactkax [1O A3l 3a-
pUKcMpoBaH ywep6 oT rMbeAn MTvL B 2 MAH.
294 Tric. pyb., YTO COOTBETCTBYET B CPEAHEM
16,81 Tbic. pyb. Ha 1 km AT 6-10 KB mAn
1,12 Toic. py6. Ha oropy.

7. O6umin yuepd oT rmbeAmr rHe3AsWMXCs]
nTvl npy akcnayaraumm Al 6-10 kB Ha Tep-
puTtopum AATackoro Kpast u Pecrybamim Aa-
Tai OLIEHEH Kak MUHMMYM B 150,1 MAH. pyb.

8. Croumoctb ocHaweHust [13Y  oaHoin
onopul [1O A3l paBHa cymme HaBAOAaEMO-
ro yuepba ot rubeAr MTuLL Ha 3ToM Oornope B
TeYEeHUe AUILLL OAHOTO FHE3A0BOTO Ce30Ha.

PexomeHAaumm
B ueasix obecrniedeHmsi oxpaHbl o6bLeEK-
TOB >KMBOTHOIrO MMpa Mpu 3KCIAyatauuu

A3I1 6-10 kKB ¥ cHW>KeHMs1 uX Herarus-
HOTO BAMSIHUSI Ha (payHUCTUYECKME KOM-
MAEKChl AATACKOro Kpast u PecrnybAnku
AATali HEOOXOAMMO, B TMEPBYIO OYEPEAD,
UCKAIOYMUTL BO3MOJKHOCTL KOHTAaKTa MTUL
C OTKPLITLIMA (HEU3OAMPOBAHHLIMM) Ya-
CTSIMM 3AEKTPOODOOPYAOBaHMUsI. AAsl 3TOrO
PEKOMEHAYETCSI:

1. 3anpetutb CTPOUTEALCTBO HOBLIX Al
6-10 KB Ha GeTOHHbIX Oropax Co WTbipe-
BLIMM  U3OASITOPAMM U HEU3OAMPOBAHHLIM
MPOBOAOM Ha BCEW TEPPUTOPUMN AATaliCKOro
Kpast u Pecrybamku Aatan. O6s3ath MOAbL-
30BaTeAen npu BosseAeHun HoBbix A3 nc-
MOAbL30BaTb AMOO M3OAMPOBAHHDLIA MPOBOA
CUI1-3 (TOCT P 52373-2005), avbo, mnpu
VICMOAL30BaHNM  HEU3OAMPOBAHHOIO  MpPO-
BOAQ, pacrioAaratb MPOBOA Ha MOABECHLIX
M30ASITOPaX MAM UCTIOAL30BATL A€PEBSIHHLIE
Oropbl C PACMIOAOXKEHMEM U3OASITOPOB He-
MOCPEACTBEHHO Ha Oriope.

2. [1pou3Bect 3ameHy HEWU3OAUPOBAaH-
HOro TOKOHecyLllero npoeoaa Ha Bcex AS[1
6—10 KB Ha GETOHHbBIX OMOPAax CO WTLIPEBLI-
MU U30ASITOPAMM Ha U3OAMPOBAHHLIA MPO-
Boa CUI-3 AMbO, B KaYeCTBE TEXHUYECKO-
ro peLleHus, aAbTEPHATMBHOIO YCTaHOBKE
CUI-3, obopyaosathb Al crieLumarbHLIMU
nTyuesawmtHeiMm - yctponcteamu — (I13Y),
obecrneymBalOWMMmM 3aWUTy MTUL HA A€N-
crytounx A3 6-10 kB B cootBeTcTBUM
¢ «TpeboBaHMSIMM MO MMPEAOTBPALLEHUIO
mbean OBLEKTOB >XMBOTHOrO Mupa npwu
OCYILECTBAEHMM MPOU3BOACTBEHHbLIX TMPO-
LIECCOB, a TaKXKe MpPU 3KCMAyataumm TpaHc-
MOPTHLIX MarucTpaAeii, TPyOoNpPOBOAOB,
AVIHUI CBSI3U U SAEKTpOnepeAaun» (YTBEPIK-
A€Hbl nmoctaHoBaeHuem [Ipaeuteancrea PP
ot 13 aerycra 1996 r. N 997).

B nepByio o4yepeab OCyWECTBUTL 3aMeHy
rnpoBoAa UAM ocHaweHune A3l IN3VY:

— B Pecnybanke AATaii — Ha 6e3AeCHbIX
Tepputopusix B Kow-Arayckom panoHe
B Yyihckon crenu, B Ycrb-KokcnHcKkom
paiioHe B YiMOHcKkoli crenu, B Abaii-
ckoit crenu, B YcTb-KaHckom palioHe B
Ycrb-KaHckoit ctenu, B AOAMHe p. AHYWH,
B LlebaArMHCKOM palioHe B AOAMHAX PeK
[NTecyanas n Cema, B OHryaanckom pano-
HE B AOAMHE P. YPCYA U €€ KPYMHbIX NpU-
TOKOB, B AOAMHE p. KatyHb, B YemaabCckom
parioHe B AOAUHE p. KatyHb;

— B AATaliCKOM Kpae — B [OAOCE MpPEeA-
ropuii, TOPHOM CTeMM U AECOCTeNM Ha
Tepputopun  Aatalickoro, CMoAeHcKoro,
[lerponaeaosckoro, ConoHelueHcKkoro,
Ycrb-KaamaHckoro, Yapoiwckoro, KpacHo-
wekoBckoro, KypbMHcKkoro, 3memHoropcko-
ro, TpeTbsIkoBCKOro 1 AOKTEBCKOrO PaioHOB,
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B NPUOMNYWEYHON 30HE AEHTOYHLIX GOpPOB
(B moaoce AO 3 KM OT OINyLIKM) HA TePpPU-
Topun Yraosckoro, Pybuosckoro, Eropbes-
ckoro, HoeuumxuHckoro, LunyHoBckoro,
Anerickoro, TonumxmHckoro, KaamaHckoro,
MaBroBckoro, PebGpuxuHckoro, MamoH-
TOoBCKOro, PomaHoBckoro, BoAumxuHckoro,
Muxaiirosckoro, Karouesckoro, Llearaboan-
XWUHCKOTO, 3aBbLSIAOBCKOTO, TIOMEHLIEBCKOTO,

IMycreabru (Falco tinnunculus) noaesepratorcs yrpo3se nopaxkenus Tokom Ha A3l
Kouw-Ara4 — beastup B Pecriybanke AATai, HEMPAaBUALHO OCHAWEHHOM (PUHCKUMMU
KOXyXamu. A — BEPXHUI U3OASITOP HE 3aKPbIT KOXKyXOM. B — 113-3a HecooTBeTcTBuA
KOHCTPYKLIMM KOXKYXa KOHCTPYKLIMU M30ASITOPOB MMEETCS 30HA BO3MOYKHOIO KOHTAaK-
Ta MTULIbI, CUASLLIEN HA TPABEPCE, C TOKOHECYWMM rpoBoAoM. Poto Y. KapskmHa.

Kestrels (Falco tinnunculus) are threatened by electrocution on PL Kosh-Agach

— Beltir in the Republic of Altai, wrong retrofitted with Finnish hoods. A — upper
insulators not covered by a hood. B — due to inadequate design of hood there is a
zone of possible contact of birds sitting on the crossarm with energizing wire.
Photos by I. Karyakin.

KameHckoro, baeeckoro, KpyTtnxumHckoro m
[MaHKPYIWMXMHCKOrO PaioHOB.

3. lNocae BLIMOAHEHMST MEPOMNPUSITUIN MO
obecnieveHmtio 6esonacHoctn Al 6-10 kB
MPOBECTU OLIEHKY 3PPEKTUBHOCTM 3alUUT-
HbIX MEPOTPUSITUN.

4. E>XEroAHO TMPOBOAUTL OOCAEAOBaHME
coctosiHust [13Y 1 cBOeBpEeMEHHO BLIMOAHSITL
HEOBOXOAMMbBIE MEPOTPUSITUS MO UX PEMOHTY
M 06CAYIKMBAHUIO.

3akAloyeHnme

Hecmotpst Ha To, 4to GoAbwmHcTBO 1O
NI B permoHe He ocHaweHo [13Y, noa-
BU)KKM B COBAIOAEHMM MPUPOAOOXPAHHOTO
3aKOHOAATEALCTBA BAAAEAbLLIAMM, MOAL3OBA-
Teas M1 U ctpouteasmmn Al Bcé ke ecTb.
Ha oTtBoakax K Bbilkam cotosol cBsizn MTC
ncnoabsyetrcst CUM-3. A3l kK HoBomy rmoc.
Geastp B Pecriybamke AATaii ocHaweHa
3aNTHLIMU  KOYKyXamy hUHCKOTO TMPOu3-
BOACTBA. [locreAaHee siBA€HVE MMeeT CMBICA
onucar, 6oaee noapobHo. Paayer TO, uTO
CTPOMTEAM 03aBOTMAMCDH 3AUMTON M3OASITO-
POB U MPOBOAQ, OAHAKO 3alIMTHLIE KOXKYXU
HE COOTBETCTBYIOT CTAHAAPTY M3OASITOPOB,
Ha KOTOPLIX OHU 3aKPENnA€HbLI, X MOHTK
OCYILECTBAEH C HapyLIEHUSIMU TEXHOAOTUY, B
pe3yAbTaTe Yero CylecTByeT 30Ha KOHTaKTa
NTULLI, CUASILLEN HA TPABEPCE, C MPOBOAOM,
KOXKYXU YCTAHOBA€HDLI TOALKO Ha U3OASITOPDLI
TOPU3OHTAALHOIO TPaBepca, K TOMy K€ 3TU
KOXKYXM HE paccyuTaHbl Ha pasmax Kpbl-
AbEB KPYMHOM MTULLI, U AaXKe MPU UX Mpa-
BUALHOM YCTAHOBKE OMOPbLI OYAYT SIBASITLCSI
OMNacHLIMU AAsI OPAOB. Buammo crpoutean,
BLIOMPAst KOXKYXU (PUHCKOrO MPOU3BOACTBA,
He 3HaAM UX crieumdmKaumio, a TakKe He
BAAA€AM MHpopMmaumeri no puiHKy M3V poc-
CUIACKOTO MPOU3BOACTBA, CMIELIMAALHO aAar-
TUPOBAHHDLIX AASI CTAHAAPTHBIX POCCUNCKUX
U30AITOPOB. [1pMXOAUTCSA AMLIL HAAESATLCS
Ha TO, YTO MOAOGHLIE KAa3ycChl BCE MEHbLIE
M MeHble OyAyT BCTPeYarbcsl B MPaKTUKeE
ocHaweHwus A3l INM3Y.
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