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Pesiome

AaHHast cratbsi 0606WAaeT Pe3yALTaThl MCCAEAOBAHUM MMOEAM MTULL HA MTULIEONACHLIX AVHMSIX SAeKTponepeaaun (MO
A3N) Ha ceBepe MuHYcHHCKOM KOTAOBMHBI B 2010 1. 1 B cTenHom Aatae B 2009 r. Lleab paboTbl — oleHuTsb yiuepb ot
mbean ntuu Ha ASIT M CpOrHO3MpoOBaTh POCT rMOEAN NTUL MPY PA3BUTUM CETU COTOBOM CBsi3u B Xakacum. Pabortol
Beanch ¢ 30 aerycra no 3 centsabps 2010 r. B Yskypckom paiioHe KpacHosipckoro kpasi, B OpAYKOHUKMAZEBCKOM M
borpaackom paiioHax Xakacum. beino ocmotpeHo 6 yyactkos Al obwel npotspkéHHoCTbio 14,3 KM, 3 U3 HUX — K
BLILKAM COTOBOM CBs13u. B pesyastate ocmotpa MO A3 B MMHYCUMHCKOM KOTAOBMHE OBHAPYsKEHbI OCTaHKu 99 nTuut
13 BMAOB, U3 HMX 21 — MepHaTbLIX XMWHMKOB (21,2%) 6 BMAOB. CpeaHsisi MAOTHOCTL rmbeamn coctasmaa 7,02 oc./km
AvHMIA. Ha yyactke ASI, npoxoasiem Yepes CBaAKY, MAOTHOCTL TMOEAM MTULL MaKCUMaAbHa — 15,63 oc./km. U3 ntuu,
3aHecéHHbIX B KpacHyto kHury Poccum, B MUHYCMHCKOM KOTAOBMHE MOrmMbAM 2 crerHbix opaa (Aquila nipalensis), 2
OpAQ, onpeAeréHHbIX A0 poaa (Aquila sp.), u pmanH (Bubo bubo). Yuep6 oT 3ahUKCMPOBAHHLIX CAy4aeB rmbean
nTvu B MUHYCMHCKOM KOTAOBMHE COCTaBAsieT He meHee 408 Tbic. py6., B cpeaHem 27,0 Toic. py6. Ha 1 KM AMHUIT MAM
1789 py6. Ha oAHy nTULeonacHyto onopy. O6was rubean ntuu Ha MO AT duanara MPCK Cubumpm «XakacaHepro»,
AAVHA KOTOPbLIX oleHeHa B 128+4 km, coctaeasieT 3430+ 107 nTuu 3a rHE3A0BOV NMEPUOA (C YHETOM KOd(hhULIMEHTA
yTMAm3aumm 3, 1, B3SITOrO U3 MCCAEAOBaHMs B AATACKONM YacTu permoHa 2009 r.), 13 KOTOPbIX OKOAO 704+22 — xuLu-
HUKM, ywepo oueHeH B He MeHee 10,8 MAH. py6. [Mpu 3Tom, ewé Ao 4000 ntuu, U3 KOTOPLIX 645 — XUWHMKM, MOTYT
M6HyTL Ha AT BOGAM3M CBAAOK GLITOBLIX OTXOAOB, YEPO HA HUX MOXKET AOXOAUTL A0 35,6 MAH. py6. Mpu paseutum
CEeTU COTOBBLIX BbllEK B Xakacuu B GAvKaviwme roabl yuep6 ot rubeam ntvu Ha MoAxoasiumx K Hum A3 MoxkeT co-
CTaBASITb OKOAO 13 MAH. Py6. €XKEroAHO.

KharoyeBLie croBa: XviHbIE MTULLI, MEpHaTbie XuiHMKK, ASI, BbILKM COTOBOM CBsI3M, OLEHKA ywepba, Xakacusl,
MMUHYCMHCKas1 KOTAOBMHA.

Moctynmaa B peaakunio 07.03.2011 r. Mpmuata k ny6ankaummn 15.03.2011 r.

Abstract

This paper presents the results of surveys of bird electrocution on the overhead power lines (PL) carried out in
the north of the Minusinsk depression in 2010 and in the steppe part of Altai in 2009. The aim of those surveys
was the estimation of the damage from bird electrocution on PL and future prospects of the bird electrocution
increasing under conditions of developing the infrastructure of the mobile phone service in Khakassia. The surveys
were carried out in the Uzhur region of the Krasnoyarsk Kray and Ordzhonikidze and Bograd regions of Khakassia
since August 30 to September 3, 2010. We inspected 6 sectors of PL of a total length of 14.3 km, 3 of them go
to the mobile phone towers. As a result, remains of 99 birds of 13 species were found under electric poles in the
Minusinsk depression, 21 of them were raptors (21.2%) of 6 species. The average density of electrocuted birds
was 7.02 ind./km of surveyed PL. The density was the highest (15.63 ind./km) on the sector of PL going across
a dump. We recorded several raptor species listed in the Red Data Book: 2 Steppe Eagle (Aquila nipalensis), 2
Eagles identified only as Aquila sp., and 1 Eagle Owl (Bubo bubo). The damage caused by bird electrocution in
the Minusinsk depression is estimated no less than 408,000 rubles, averaging 27,000 rubles per 1 km of PL or
1789 rubles per dangerous electric pole. The death rate of bird on PLs managed by the department of IRDNC of
Siberia “Khakassenergo” with a length being 128+4 km, is 3430+107 birds per breeding season (considering the
index of utilization as 3.1, that was calculated during surveys of the Altai part of the region in 2009), and 704+22
birds of them are raptors, the damage has been estimated as no less than 10,800,000 rubles. Besides, up to 4000
birds, with 645 of them being raptors, may be killed by electrocution on PL near damps, and the damage from it
may be up to 35,600,000 rubles. Under the mobile phone service development in Khakassia we can project the
damage from bird electrocution on PL going to phone towers increasing up to 13,000,000 rubles a year in the
nearest future.
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Beeaenne

AaHHast paboTa BLIMOAHEHA B paMKax Te-
Kyweii pa6otsi MBOO «CMbupckuini  3KOAO-
rmyeckmii LueHTp» B Aatae-CastHCKOM peruo-
He Mo Teme rMOeAr PEAKMX BMAOB MTULL HA
AUHUSIX 3AeKTporniepeaayun (ASIT).

B 2009 r. B pamkax npoekra [TPOOH/T2d
6bina obcaeroBaHa AATAMCKasl YacTh PErmo-
Ha (KapsikvH 1 Ap., 2009). Toraa 6bIA0 OCMO-

Introduction

The Altai part of the region was surveyed
under a project of UNDP/GEF in 2009 (Kar-
yakin et al., 2009). We have inspected 44
sectors of PLs with a total length of 136.5
km — 13 sectors in the Republic of Altai and
31 — in the Altai Kray. The damage from
dead birds found was 2,294,000 rubles, the
total damage caused by bird electrocution
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TpeHo 44 y4yactka obwei NPOTSHPKEHHOCTLIO
136,5 km — 13 yyactkoB B Pecrnybanke Aa-
Tam u 31 — B AaTaiickom Kpae. Ywepb ot
mbeAn PakTMHECKM HAMAEHHDLIX MTML CO-
CTaBUA 2 MAH. 294 TLiC. py6., a 06WMii exe-
roaHbIi yuep6 ot Bcex ntuueonacHoix Al
(MO AIM) Aatast oueHeH B 150,1 mMaH. pyo.
«MeToAMKa MCUMCAEHMsT pasmepa BpeAa,
NPUYMHEHHOIO O6LEKTAM SKMBOTHOIO MMpPay
(Bolaepokku..., 2008).

PaboTta Haa MPOEKTOM MMO3BOAMAA MOCTA-
BUTL NpoBAemy mnepea MeXpervoHaAbHOM
PaCMPEAEAUTEALHON CETEBOM  KOMMAaHMEN
Cubupu (MPCK Cnbupm), KOTOpasl 3aA0KM-
Aa B nAaHbl Ha 2010-2012 rr. ocHaweHue
1O A3I1 nTUUe3aWwmnTHLIMM  YCTPOMCTBaMMU
(M3Y) ¢ y4éTom BbIAAHHDLIX CMO3KOLIEHTPOM
pekomeHaaumii. B Hosi6pe 2010 r. nepeble
10 km AN B AATalickoM Kpae ObiAM OcHa-
weHbl M3V (Cobuitus, 2010).

Hecmorpsi Ha 1o, yto MPCK Crbupm siasi-
€TCs1 KPYMHEMIIEeNn CeTEBOW KOMIMaHMeEN B pe-
TMOHEe, CYLIEeCTBYIOT TaK)Ke M Apyrue XOo3sii-
crBylowme cybLekTl — MoAb3oBatean ADI
6-10kB. Hanboaee 6LiCTpO pasBrBalowmmm-
Cs1 U3 HUX SIBASIIOTCST KOMITAHMM COTOBOV CBSI3U
— MTC, buaaiin u MeracgoH, KoTopble B No-
CA€AHME TOAbl AKTMBHO YBEAMYMBAIOT YMCAO
COTOBbLIX BblleK Mo Bcemy Aatae-CastHckomy
PErMOHY, MbITasICh BKAIOYUTL B 30HY MOKPbI-
TUSI U CamMble HEAOCTYIHbIE YroAku. M3 yero
CAEAYET, YTO B CAABO OCBOEHHDLIX PErvo-
Hax, TA€ AO CMX MOP COXPAHSETCsl KpainHe
Hu3Kasi nAaotHocTb ASI, a cywecrByloume
AVIHUM OCHALl€Hbl A€PEeBSIHHLIMM Oropamm,
HEe MPEACTaBASIIOLIMMM OMACHOCTU AASI MTULL,
MOSIBUTCSI MHOYKECTBO HOBLIX AMHWMI Ha >Ke-
A€300ETOHHDIX OMOPAaXx, OMACHLIX AASI MTHLL.
boaee Toro, ecam cywecrsytowme A3S[ npo-
TSIHYTbI, KaK MPAaBUAO, MEXAY HAaCEAEHHLIMMU
MYHKTaMWU VAU, B KPaiHEM CAy4ae, BEAYT K
MOAEBLIM CTaHaM, T.€., MO TEPPUTOPUSIM, Ha-
PYLWEHHLIM XO3SIMCTBEHHOW AESITEALHOCTDLIO,
rA€ MAOTHOCTL THE3ASIUMXCSI MTUL MaAa, TO
HoBble AS[1 NpOTSIHYTCS OT CyIEeCTBYIOWMX
A3l Yepes HETPOHYTbIE BUOTONLI HA BO3BbI-
lEeHHbIE YYaCTKM K BbIIKAM COTOBOW CBSI3W,
PACTIOAOYKEHME KOTOPbLIX OMPEASASIETCSI UC-
KAIOYMTEALHO BEAMYMHOWM 3O0HDLI MOKPLITUSI
cBsizan. Takum OOpPas’oM, MOXKHO OXKMAATD
GOALILYIO BEAMUYMHY TMOEAM NTUL Ha TaKMX
[1O A3IT 1 nporHo3npoBatb 3HAYUTEALHbIN
ywep6 HATVMBHLIM TMOMYASLMSIM  MEPHATBIX
XMIHMKOB MPY YBEAUYEHUM UX YMCAA.

AaHHasl CcTathbsl aHAAMBMPYET PEe3YALTaThl
nccaeaoBanusi MO A3l Ha cesepe MuHy-
CMHCKOM KOTAOBUHLI B 2010 1., a TalOKe AaH-
Hble no A3l K COTOBLIM BbllIKam MO AATai-
CKOM 4acTu pervoHa, rnoAyyeHHole B 2009 r.

Kak npaBuAo, K BbIlIKaM COTOBOW CBs3U B AATae-
CasiHCKOM pervioHe noABeAeHbl nruueonacHbie A3l
®oto 3. HuKoAeHKo.

As a rule, the power lines going to towers of the
mobile phone service in the Altai-Sayan region pose a
high risk to birds. Photo by E. Nikolenko.

at using of PL 6-10 kV in the zone of loca-
tion of PL managed by IRDNC of Siberia is
estimated at a minimum 150.1 million ru-
bles a year.

This paper analyzes the results of surveys
on PLs in the north of the Minusinsk depres-
sion in 2010, and data concerning PL, go-
ing to mobile phone towers in the Altai part
of the region, obtained in 2009. The aim of
our surveys was the estimation of the dam-
age from bird electrocution on PL and future
prospects of the bird electrocution increas-
ing under conditions of developing the in-
frastructure of the mobile phone service in
Khakassia.

Methods

We surveyed 4 PLs going to mobile phone
towers in the Altai Kray in 2009, (fig. 1.
N°eN¢6, 7, 9, 10). All of PLs were observed
in May-July and in September. For compar-
ing data two sectors of “usual” PLs, going
between settlements have been included in
the analysis (fig. 1. N®N°1, 11).

In 2010, we surveyed PLs in the Uzhur re-
gion of the Krasnoyarsk Kray and Ordzhoni-
kidze and Bograd regions of Khakassia since
August 30 to September 3. A total length of
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Puc. 1. Yaacrkn Al

B AATalICKOM Kpae,
BKAIOYEHHDbIE B Ha-
crosIIlee NUCCAEAOBaHUE.
Hymepauus y4actkos
B3s1Ta M3 cratbu 2009 r.
(Kapsikuu n Ap., 2009) n
COOTBETCTBYET HYMepa-
umm B TabA. 3.

Fig. 1. Power lines
under consideration
surveyed in the Altai
Kray in 2009. Numbers
of PL have taken from
the article of 2009
(Karyakin et al., 2009)
and are similar to the
numbers in the table 3.

LleAb paboTbl — oueHnTb ywepd oT rmbeam
nmuu Ha ASI 1 CporHo3MpoBarh POCT rmde-
AV MITULL MPU PA3BUTUUM CETU COTOBOW CBSI3N
B Xaxkacum.

MeToAmnka

B 2009 r. 6bir0 ocmoTpeHo 4 AJI, Be-
AYIIMX K BbILIKAM COTOBOM CBsI3M B MamoH-
TOBCKOM paioHe (puc. 1, N°6, BbiwKka y
noc. KoctuH Aor — 3aech u aanee ans A9
B AATAICKOM Kpae MCMOAb30BaHa Ta >Ke Hy-
mepauwmsi, Yto u B ctatbe 2009 r. — KapsikvH
n Ap., 2009), VYcrb-KaamaHckom parioHe
(N°7, Bblwka y noc. HoeotpoeHka), Yapbiw-
ckom parioHe (N°9, Bbiwka y noc. Mapaam-
xa u HosowwunyHoeo) u [lerponaBroBckom
paioHe (N°10, BbiwKa y NMoc. AHTOHLEBKA)
AnTaiickoro Kkpas (puc. 1). Bce AvHMM GbiAn
ocmoTpeHbl B Mae—-mtoae (A N°10 — aBark-
Abl 34 AETO) U B CEHTIOpe. AAsl CpaBHEHMs!
B aHaAM3 BKAIOYEHDI ABa yyacTtka ASI1, npo-
XOAMSIIIMX MEXKAY HACEAEHHDLIMM MyHKTaMMU —
N°1 m N°11.

B 2010 r. paboTtbl Beamch ¢ 30 aBrycra rno
3 ceHTsI6psi B Y>KypckoMm paiioHe KpacHosip-
CKOTO Kpasl, a Takoke B OpAKOHUMKMAZEBCKOM
m borpaackom paioHax Pecrybamkm Xakacusl.
buiro ocmoTpeHo 6 yyactkos [10 ASIT obweit
MPOTSHKEHHOCTbIO 14,3 KM, 3 U3 HMX — K Bbl-
IIKaM COTOBOV CBsI3U (puc. 2). Haao otmeTtutn,
yro yyactkm A N°1 u N°2 K Bbiwkam co-
TOBOW CBsI3M MPOXOAST B HEMOCPEACTBEHHOM
6AM30CTM APYT OT APYTa: OHU MOAHMMAIOTCS! OT
A. KpacHoe 03epo K AByM COTOBbLIM BbILIKaM,
CTOSIIIMM Ha OAHOM XOAME Ha PAacCTOSIHUM
130 M Apyr OT Apyra (BbILKY, MO-BUAVMOMY,
MPUHAAAEXKAT PAa3HLIM Oreparopam CBsI3W).
MUHMMaALHOE  PacCTOsSIHUE MEXKAY STUMMU
A3l cocrasasier okoro 20-30 m. Takum 06-
Pa3oMm, MpU OMPEAEAEHNM MAOTHOCTU TMOEAM
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6 surveyed sectors was 14.3 km, with 3 of
them going to mobile phone towers (fig. 2).

The surveyed sectors of PLs in the Mi-
nusinsk depression have been divided into
3 mvna: (1) types: going to mobile phone
towers — “mobile”, (2) PLs between settle-
ments — “usual”, (3) going near a dump at
the vicinities of a settlement — “dump”.

For processing the data obtained the in-
dex of carcass utilization, being calculated
as 3.1 for the Altai-Kray in 2009 (Karyakin et
al., 2009), has been taken into account.

We have obtained data from the IRDNC
of Siberia about numbers of electric poles
hazardous to birds for three regions of Kha-
kassia. Considering the available data on
the tree regions, a total number of settle-
ments in the Republic and a number of rural
population as well, we have calculated the
numbers of electric poles hazardous to birds
as 2106 and 1987 poles accordingly (aver-
aging 2046.5+60 poles) (table 1). Taking
into account the average number of electric
poles per 1 km of PL as 16 poles, we have
calculated a total length of PLs, managed by
“Khakassenergo” as about 128+4 km.

For predicting the possible damage
caused by PLs going to mobile phone tow-
ers, we have supposed that a tower at least
should serve every settlement with popula-
tion being more than 2,000 people. Thus, in
the nearest future we can project at least 26
of mobile phone towers constructing in the
Republic (table 2).

The damage caused by hazardous PL has
been calculated according to the technique
approved by the Ministry of Natural Re-
sources (Extracts..., 2008)

Results and discussion

Rates of bird deaths

A total of 99 carcasses of birds of 13 spe-
cies, with 21 (21.2%) of them being raptors
of 6 species, were found along the 14.3 km
of PLs, surveyed in the Minusinsk depres-
sion in autumn 2010. The average density
of lost birds was 7.02 ind./km of PLs. Also
90 carcasses of birds of 15 species, with 17
(18.9%) of them being raptors of 7 species,
were found along power lines considered
in the article and surveyed in the Altai Kray
in summer and autumn 2009, the average
density was 8.16 ind./km (table 3).

The average density of lost birds on “mo-
bile” PLs was 8.36 ind./km in the Minusinsk
depression, and 14.72 ind./km in the Altai
Kray, while the average values of density
for sectors of PLs going between settle-
ments (excluding the sector going near a
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Fig. 2. Power lines
surveyed in Minusinsk
depression in 2010.
Numbers of PL are
similar to the numbers
in the table 3.

2000 90"30 a1700 51 a0
MTUL MPaBUAbHEE BBLIAO Obl CYMTATL X OAHUM
YYaCTKOM, OAHAKO Mbl HE CTaAU 3TOTO AEAATD,
T.K. MOAYYMACST Obl ydactok ASI ¢ yABOEH-
HLIM YMCAOM CTOAGOB. OAHAKO, HAAO TMOHU-
Marb, YTO B UTOTE MAOTHOCTL TMOEAM MTUL HA
3TnX Al 3aHMKeHa.

[MaoTHOCTL ADI B Xakacum KpaiHe HU3Ka,
a ntuueornacHule Al — sIBA€HME AOCTaTou-
HO peakoe. U T.k. domanarsi MPCK Cubupm
HE CMOTAM MPEAOCTaBUTL MO 3arpocy KapTbl
C yKa3aHMeMm y4acTKOB AMHMI 6-10 KB Ha
JKEAE300ETOHHBLIX OMOPAX, TO B XOAE TMOAE-
BOTO BbI€3AA MPUXOAUAOCL MX Pa3bICKMBATD.
Mapuwpyt ObIA MPOAOXKEH MO CTEMHLIM U
A€COCTErNHLIM yyacTkaMm IMUHYCUMHCKOM KOT-
AOBUHDI MEXXAY HACEAEHHDLIMM MyHKTaMu, UC-
XOASl U3 OFPAHNYEHHOTO BPEMEHU, OTBEAEH-
HOrO Ha UCCAE€AOBaHUe (puc. 2).

AMHMM OCMATPUBAAUCL AMOO M3 OKHA Ma-
WVHDBI, ABWOKYLENCs: BAOAL ADI Ha HU3KOWA
cKOpoCTH, AMOO Ha newmx mapupytax. C
nomoupio GPS-HaBuratopa hKkcMpoBaAUCh
TOYKM HayaAa M KOHLIA OCMOTPEHHDLIX y4acT-
KOB, YTAOBbLI€ OMOPLI U BCE MeCTa HaXOAOK
normbumx nmiu. HaiaeHHble ocTaHkM ¢hoTo-
rpachupoBasmchb, OrpeAeAsirach UX BUMAOBAsI
MPVHAAAEXKHOCTD, & TaK)Ke OLIEHUBAACSI CPOK
AABHOCTM rMbeAn ntuubl. B HEKOTOPLIX CAy-
Yasix, KOTAQ OT MOrMbIeNi NTUUbI OCTABAAUCDH
AL KOCTU (B CAy4Yae OPAOB) MAM Mepbs (B
CAyyae BpPAHOBLIX) OFPEAEAEeHME TPOU3-
BOAMAOCL AO poaa. Aanee paccuuTbiBarach
MAOTHOCTb MOEAM MTML HA OOCAEAOBAHHLIX
yyactkax AJl, a Takoke CPEeAHsIsl MAOTHOCTD
rmbeAn Ha 06CAEAOBAHHOM TEPPUTOPUM. 3a-
TEM AAHHbLIE MO PA3HLIM YyYaCTKaM CPaBHMBA-
AVICb MeXKAY COBOM KaK BHYTPU OAHOTO pe-
TMOHA, TaK U MEXKAY PEerMoHamu.

OcmoTtpeHHble yyactku A3l B MUHYCUH-
CKOW KOTAOBMHE ObIAM PA3A€AEHbI Ha 3 TvMa:
(1) K COTOBBLIM BbILIKAM — «COTOBLIE», (2) AT

the dump) were 4.32 and 5.65 ind./km ac-
cordingly.

Considering the data on summer and au-
tumn surveys those values for “mobile” and
“usual” PLs of the Altai Kray were accord-
ingly 7.85 and 3.14 ind./km in summer, as
well as 6.87 and 2.51 in autumn (table 4).

Thus, the density of birds electrocuted on
“mobile” PLs is 2.6 times as many as the
density of birds killed on “usual” PLs in the
Altai Kray, and 1.94 times — in the Minusinsk
depression.

On the sector of PL, going across the
dump, the density of electrocuted birds was
the highest — 15.63 ind./km. It is 3.62 times
as many as this value for PLs going between
settlements, 1.87 times — for “mobile” PLs
(table 4).

Species of Birds Electrocuted

The share of raptors in a total number
of electrocuted birds has close values in
both regions under consideration: 21.2%
in the Minusinsk depression and 18.9% in
the steppes of Altai. However the data ob-
tained for the Altai Kray show the share of
died raptors increasing in autumn: it was
20.4% during summer surveys and 17.1%
—in autumn, while the total number of elec-
trocuted birds in autumn was 16.3% down
from the summer value (fig. 5). Then, the
death rates during the spring-summer peri-
od seem to be higher in Khakassia too, and
the death rate of birds during the breeding
season is at least 2 times as many as those
values obtained during autumn surveys.

Among electrocuted raptors the Common
Kestrel (Falco tinnunculus) and Black-Eared
Kite (Milvus migrans lineatus) predominate
(38.1% and 19.1% accordingly) in the Mi-
nusinsk depression. Also we recorded sever-
al species, listed in the Red Data Book of RF:
2 Steppe Eagles (Aquila nipalensis), 2 eagles
identified only as Aquila sp. and 1 Eagle Owl
(Bubo bubo); all of them were found along
the PL N°6: eagles — at the sector near the
dump (6-1), Eagle Owl — at the sector 6-2.

Estimation and prediction of the Dam-
age in the Republic of Khakassia

The damage caused by the registered
deaths of birds in the Minusinsk depression
has been estimated as no less than 408,000
rubles. (27,032 rub./km or 1789 rub. per 1
pole) (table 5).

The average value of damage caused by
“mobile” PLs was 16,715.4 rub./km, “usu-
al”» PLs — 13,597.7 rub./km, and PL along
the dump — 138,125 rub./km (table 6).
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ABe coTOBbIE BbILKA B
130 m Apyr ot Apyra ¢
MOABEAEHHLIMM K HUM
ABYMs1 MITULIEONACHLIMU
NI

@®orto 3. HuKoAeHKo.

Two mobile phone
towers at the distance
of 130 m from each
other and two power
lines hazardous to birds,
going to them.

Photo by E. Nikolenko.

ME>)KAY HaCeAEHHLIMM MyHKTamu — «hOHO-
Bble», (3) BOAM3M CBAAKM OLITOBLIX OTXOAOB HA
Kparo MNOCEAKA — «CBaAKa». Tpy OCMOTPEHHbIEe
A3l K COTOBLIM BbIIKAM MPOBEPSIAUCHL MOA-
HOCTBLIO, OT MeCTa €€ OTBETBAEHMS AO BLILIKU
(puc. 2. A2IT N°N¢1, 2, 5). AuHuM mexxay
MOCEAKAMM OCMATPUBAAMCL HA Yy4acTKax,
YAAAEHHDLIX OT MOCEAKOB U A€CUCTON Teppu-
TOpUKU. AL AMHUST N26, MEXKAY MOCEAKaMM
bopoanHO 1 ToAuest, GbIAA OCMOTPEHA MOA-
HOCTBIO — >KEAE300ETOHHDIE CTOAGHI CTOSIAM
TOALKO Ha 3TOM y4acTKe. Haao OTMETUTDL, YTO
KpPEernAeHue MPOBOAOB Ha OMOPaXx 3TOW AVHUM
He ObIAO CTAHAAPTHLIM: U30ASTOPDLI PACMOAA-
raAuCh Ha orope, 4YTo OBLIYHO XAPAKTEPHO
AAST A€PEBSIHHLIX CTO/\6OB, HO C MEHLIIMM
PACCTOSIHUEM MEXKAY KPEMAEHMSIMM U3OASI-
TOPOB (pyC. 3). AAst OBPABOTKM AQHHBIX STOT
YYaCTOK ObIA MOAEAEH HA 2 TUMA: OOLIYHDIN,
MesKAy rnocéakamm (N26—1) 1 ydacTtok BOAK-
31 cBaAKU (N26-2), amamHon 1600 m — oT me-
CTa OTBETBAE€HMSI OT BLICOKOBOALTHOM ASIT Ha
Kpato Aep. bopoAVHO A0 MepBOro NoBOpoOTa,
TaM, TA€ AVHMS BLIXOAMAQ Ha TPAcCy, COEAM-
HSIIOLLYIO MOCEAKM.

AAsi pacyéta macwtaboB rmbeAu MTvuU Ha
A3l B Xakacmy cCyMUTaAM, YTO TMAOTHOCTL
mbeAn MTUL Ha OAHOTMMHLIX ASI no Bcel
TEPPUTOPUM PeCTyOAMKIN BAM3KA K TOW, KO-
TOopasi 3aPpMKCUMpPOBAHA HA OCMOTPEHHDIX
B IMMHYCMHCKOM KOTAOBMHE ydacTKax. Aasi
SKCTPANOASILIMM  COOPAHHLIX AAHHLIX  ObLIA
MPUHST KO3(OPULMEHT YTUAM3ALIMM TPYIIOB,
rnoAy4eHHbIV B 2009 r. AAst AATaCKOTO Kpast
— 3,1 (KapsikuH u Ap. 2009).

Puc. 3. HecraHAapTHOE pPacroAO)KEHME U3OAITOPOB Ha
ornopax A3[1T N°6 B MMHYCUHCKOV KOTAOBMHE.
oro 3. HukoaeHKo.

Fig. 3. Insulators unusually attached to electric poles
on the PL 6 in the Minusinsk depression.
Photo by E. Nikolenko.

Considering the index of utilization as 3.1,
calculated for the Altai Kray in 2009 (Karyakin
et al., 2009), the real death rate during the
breeding season on surveyed PL is at least
6.2 times as many as the data obtained. It
means that 51.8 birds on average are killed
by electrocution on every kilometer of “mo-
bile” PLs during the breeding season (3.2
birds per dangerous electric pole), including
13 raptors (0.81 bird per dangerous electric
pole). The damage is about 103,600 rub./
km. No less than 26.8 birds (1.68 per dan-
gerous electric pole) killed by electrocution
on every kilometers of usual PLs, which are
managed by departments of URDNC of Si-
beria, 5.5 of those birds are raptors (0.34
per dangerous electric pole). The damage is
about 84,300 rub./km.

Considering the death rate on the “usual”
PLs and basing on the calculated length of
PLs managed by “Khakassenergo” (128+4
km) the death rate during the entire breed-
ing season has been estimated as 3430+107
birds, with 704+22 birds of them being rap-
tors, the damage has been estimated as no
less than 10,800,000 rubles.

Conclusions

The mobile phone service is rapidly de-
veloping in the region. Considering the fact,
that at least a tower will be constructed in
every settlement with population being
more than 2,000 people (26 settlements in
Khakassia) in the nearest future, the dam-
age, caused by bird electrocutions on PLs
going to towers, will be about 13,000,000
rubles per breeding season — at least during
next several years until the bird numbers
will have been decreased as a result of that
negative impact.
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Taba. 1. Xapakrepucrvka paioHoB PecrtybAmkm Xakacysi v YUCAO NTULIEONACHLIX OMOpP B TPEX M3 HUX Mo AaHHbIM MPCK Cubupm.

Table. 1. Data on populations in regions of the Republic of Khakassia and numbers of hazardous electric poles in three of them according to

data of IRDNC of Siberia.
MO onopsi Aannsie otyéra POCCTAT
durnara OAO «YMCAEHHOCTb NMOCTOSIHHOTO HaceAaeums Pd...», 2010.
MPCK Cubmpm — Data of Rosstat report “Resident population of RF ...”, 2010.
«XaKacsHepro»
Dangerous YncreHHoctn  YMcAo ceAbcKuMx
Panion electric poles Mrowaan Yncrennocrn CEeALCKOro NOCEAEeHMN
Administrative managed by pavioHa, Km? HaceAeHms Haceaenmss Number of settle-
Region “Khakasenergo” Region area, km? Population Rural population ments
beiickuii / Beya 109 4536 21796 21796 o
Ackusckuii / Askiz 583 7536 43286 32438 11
bGorpaackuii / Bograd 114 6660 15325 15325 11
Cymma rno Tpém
paitoHam / Total for 3
regions 806 18732 80407 69559 31
Antarickuin / Altai - 1736 23509 23509 9
OPAYKOHMKMA3EBCKUMT
Ordzhonikidze - 6610 14540 9973 8
Tawrbinckmn
Tashtyp - 20290 15871 15871 9
Yerb-ABakaHCKui
Ust-Abakan - 8880 41331 25509 12
LLnpuHckuia / Shira - 6880 27824 27068 12
Cymma / Total 63128 203482 171489 81

YMCAO NTULIEONACHBIX OMOP, HAXOASILUMXCS]
B BeAeHMM puamara MPCK Cubupm «Xaka-
COHEPro», OOCAYKMBAIOWMX AVHUM MEXKAY
nocéAkamy, ObLIAO OLIEHEHO CAEAYIOWMM
obpazom. CAEAQHO MPEATIOAOXKEHUE, YTO
ryctota cetm A3l1 U KOAMYECTBO NTULIEO-
MACHDLIX JKEAE300ETOHHBIX OMOP MPSIMO MPO-
MOPUMOHAALHDI YMCAY CEALCKMX HaCeAEHHDIX
MYyHKTOB Vl/VlAVl YNCAE€HHOCTUN CEALCKOro Ha-
ceaernst. Ot MPCK Cubupm ObiAv MOAYHYEHDI
AQHHbIE O KOAVYECTBE MTULIEOMNACHLIX OTOP B
TPEX panoHax Xakacuu, B T.4. borpaackom,
B KOTOPOM OLIAO OCMOTPEHO ABa Y4acTka

TabA. 2. Yncro ceabckmx aammHuCTpaumii B Pecrtybamke Xakacusl, PaH>KMPOBAHHBIX

MO YUCAY SKUTEAEN.

Table. 2. Number of rural administrations in the Republic of Khakassia, ranked by

population.

YncAO KuUTEAEN

Yncro ceAbCKMX aAMMHMCTPALMI

Population Rural administrations
500 u meHee / 500 and less 3
501-1000 13
1001-1500 20
1501-2000 17
2001-3000 16
3001-4000 4
4001-5000 1
5001-7000 3
6oaee 7000 / more than 7000 2
Bcero / Total 79

A3l (N°N?®5, 6). INpocToit akcTpanoAsiumen
VIMEIOIIMXCSl AAHHDLIX MO TPEM paiioHam Ha
oblee YMCAO CEALCKMX HACEAEHHDIX MYHKTOB
pecrybAMKM, a TAKXKE HA YMCAEHHOCTb CEAb-
CKoro HaceAeHust (YMcAeHHOCTDL MOCTOSIHHO-
ro Haceaenust Pd..., 2010) GbIAM MOAYUEHDI
oueHku B 2106 1 1987 nTuueonacHbixX onop,
cooTBeTCTBeHHO (B cpeaHem 2046,5+60
onop) (Taba. 1). YuurbiBas, 4yto Ha 1 km AT
MPUXOAUTCSI B CpeaHeM 16 orop, noAyyaem,
yto B Xakacuu npotsbkéHHOCTL [1O ASI, Ha-
XOASIIIMXCSl B BEA€HMM «XaKaC3Hepro», co-
CTaBAsIET OKOAO 128+4 kM.

Ao cyx rnop Ham He yAarOCh MOAYYMTL UH-
hopmaLmio O TOM, CKOABKO YXKE€ YCTaHOBAE-
HO BbLIIIEK COTOBOM CBsI3M B XaKacuu U CKOAL-
KO TMAQHMPYETCSI K YCTAHOBKE B OAvDKamiem
Oyayuem. YtoObl CAGAATh MPOTHO3 BO3MOXK-
HOro yep6a, KOTOPLIA MOXKET ObITh HAHECEH
1O A3I1, NPOAO>KEHHLIMM K BbiLLKAM COTOBOWA
CBsI3U, OBLINO CAEAAHO MPEATOAONKEHUE, YTO
KeKADLI HACEAEHHDLIM MYyHKT YMCAEHHOCTLIO
GoAee 2 TbIC. JKUTEAEN AOAXKHA OOCAYIKMBATD,
KaK MMHMMYM, OAHA Bbilika. Beero B Xakacum
26 CeALCKMX HACEeAEHHDLIX MyHKTa C YMCAEH-
HocTbio Goabie 2000 yenosek (Taba. 2) (Bee-
poccuiickast nepenucs ..., 2002). Caeaoa-
TEALHO, B OAVDKAVLIME TOALI MOYKHO OXKMAATD
YCTAHOBKY, KaK MUHUMYM, 20 BbILIEK COTOBOW
cBs13n B pecrnybamke. Takke OLIAO CAEAAHO
MPEATNOAOXKEHME, YTO YPOBEHL MOeAM Ha
«cotoBbix» Al B Atobom paiioHe Xakacum
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OyAeT aHarormyeH HabAloAaEMOMY Ha 3-X
OCMOTPEHHbBIX «COTOBbLIX» ASI.

Yuwep6 ot rubean ntuu Ha Al paccumtan
MO METOAMKE MCYMCAEHMsI pasmepa BpPeAd,
NPUYMHEHHOIO OOBLEKTAM >KMBOTHOIO MUPA,
3aHecéHHbIM B KpacHyto kHury Pd, a taioke
MHBLIM 0BBLEKTaM >KMBOTHOTO MUPA, HE OTHO-
CAWMMCsT K 06bEKTaM OXOTbI M PLIGOAOBCTBA
n cpeae mx obutanms (Boiaepskku. .., 2008).

PesyAbTaTnl M X o6cyxAenne

YpoBeHb rubeamn

Bcero Ha 14,3 KM AMHWIA, NPOBEPEHHLIX B
MWUHYCMHCKOM KOTAOBMHE oceHbto 2010 T.
6bIA0  3adpuKkeHpoBaHO 99 cayyaeB rnbe-
A ntva 13 BuAOB, U3 Hux 21 — nepHa-
TbIX XMUIIHUKOB (21,2%) 6 BuaOB. Cpea-
Hs1s MAOTHOCTb MOrUOWMX MTUL COCTABMAA
7,02 oc./km AvHMIA. Ha AMHMsIX B AATaICKOM
Kpae, BKAIOYEHHDLIX B 3TO MCCAEAOBAHME, 3a
A€eTo 1 oceHb 2009 1. BLIAO 3aPMKCUPOBAHO
90 cayyaes rmbeam nmvu 15 Buaos, 17 13 ko-
TOPLIX — XMIWHUKM (18,9%) 7 BMAOB, CpeaHsis
MAOTHOCTL cocTaBmaa 8,16 oc./km (Taba. 3).

CpeaHsisl MAOTHOCTL MOrMOWMX MNTHL Ha
«cotoBbIX» ASI1 B MMHYCUMHCKOM KOTAOBUHE
coctaBuaa 8,36 oc./KM, a B AATaCKOM Kpae
— 14,72 oc./km, Toraa Kak CpeAHMe MAOTHO-
CTU Ha y4yactkax ASI mexkay HaceA€HHbLIMU

MYHKTaMM (MCKAIOHAsT YHACTOK CBAAKM OBITOBLIX
OTX0AOB) coctaBAsioT 4,32 u 5,65 oc./km, co-
otBeTCcTBeHHO. OAHAaKO, HAAO VMIMETL B BUAY,
4YTO B AATAICKOM Kpae AMHUM OCMaTpuBa-
AVICh ABKAbI — AETOM U B CEHTSIOpE (MOBTO-
Pbl HAXOAOK HE Y4YMUTLIBAAUCD). [1pu Tom, yto
AABHOCTb HAaMA€HHLIX TPYIOB AASl BCEX OCMO-
TPEHHBIX AMHUM COCTaBAsSAA He Goaee 3-X
MeCsILIEB (3a MCKAIOYEHMEM HAaXOAOK KOCTEM
KPYMHbIX OPAOB BOAM3M cBaakM B borpaa-
CKOM paiioHe Xakacum). Takum obpasom, B
AANTAICKOM Kpae Y4éT rmbeAn NnTvMu oxBa-
TUA, (PaKTUYECKM, MOArOAQ, BECh FHE3A0BOW
CEe30H, U CPaBHEHME CPEAHUX BEAMYUH IO
ABYM OCMOTPaM C OAHOKPATHLIM OCMOTPOM
B MWHYCMHCKOM KOTAOBMHE HE BIOAHE KOP-
PEKTHO.

Pacyér AeTHero n oceHHero y4éra rno of-
A€ALHOCTM AQIOT AASI «COTOBLIX» U «DOHOBbLIX»
ASIT AATaCKOro Kpast MAOTHOCTM MOrnomx
nT1l, cooTBeTctBeHHo, 7,85 u 3,14 oc./km
B AeTHMI nepuoa u 6,87 u 2,51 — oceHblo
(Taba. 4). be3 yuéra KoschuLMeHTa yTU-
AM3aLMU, PACCYUTAHHOTO AASI KOHKPETHOM
TEPPUTOPUM U KOHKPETHOTO CE30Ha, pac-
cmaTpuBaemble LMPPbl BECbMa OTHOCUTEAL-
Hbl. Takke HEBO3MOJKHO yYeCTb M PasHuLy
MeXKAy OBMAMEM BCEX BMAOB, OOUTAIOWIMX
B MPEArOpPHbLIX CTersiX AATaACKOro Kpasi u

Ta6a. 3. Yucro 1 MAOTHOCTL MOrMOLWMX MTULL HA OCMOTPEHHDLIX ydactkax ASIN. Hymepatwms AT cOOTBETCTByeT HyMepaLmm Ha puc. 1-2.

Table 3. Death rates of birds through electrocution and their density of lost birds on surveyed PLs. Numbers of PLs are similar to the numbers

in the fig. 1-2.

Yucaro norm6mmx nrmil, oc.

Yacrota rubeam, oc./Kkm

Electrocuted birds, ind. Density of electrocuted birds, ind./km

Buabi KK Pd

AamHa
OCMOTpa, M

MepHartbie listed in the

Buasi KK Pd
Species
Mepuartuie listed in the

Species

N2 A3  Tvn AN Length of Bce BMALI XMIIHMKM Red Data Bce BMABI XMIIHMKM Red Data
No. of PL Type of PL PL, m All species Raptors  Book of RF All species Raptors  Book of RF
CrenHoii Artan / Steppe of Altai
6 CoroBas / Mobile 293 3 0 0 10.24 0.00 0.00
7 CortoBast / Mobile 674 11 2 1 16.32 2.97 1.48
9 CoroBas / Mobile 166 3 0 (¢} 18.07 0.00 0.00
10 CoroBas / Mobile 1925 28 4 1 14.55 2.08 0.52
1 ®doHoBas / Usual 1087 5 1 0 4.60 0.92 0.00
11 doHoBast / Usual 6879 40 10 0 5.81 1.45 0.00
Bcero / Total: 11024 20 17 2 8.16 1.54 0.18
MuHycnHCcKas kotaoemHa / Minusinsk Depression
1 CoroBasi / Mobile 1581 5 2 0 3.16 1.27 0.00
2 CoroBas / Mobile 1817 10 5 0 5.50 2.75 0.00
3 doHosas / Usual 2415 23 2 0 9.52 0.83 0.00
4 doHoBast / Usual 1450 3 2 0 2.07 1.38 0.00
5 CoroBas / Mobile 1388 25 3 0 18.01 2.16 0.00
6-1 doHoBast / Usual 4004 8 3 1 2.00 0.75 0.25
6-2 Csaaka / Dump 1600 25 4 4 15.63 2.50 2.50
Bcero / Total: 14255 99 21 5 7.02 1.47 0.35
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Taba. 4. [mbeas ntuu, paH>KMpoBaHHas o tunam Al u Mo ce3oHam.

Table 4. Rates of bird deaths through electrocution, ranking by types of power lines and seasons.

CymMma 3a rHe3A0BOM
nepmoA
Total in the breeding

Aeto / Summer OceHb / Autumn season

Mpoune Mpoune Mpoune

MepHarvie BMADI MepHartuie Buapl  [lepnatnie BMADI
AAMHA XMIIHUKH Other XMIIHUKM Other XMIIHUKH Other Bce BMABI
Ocmotpennbie A3, m Raptors species Raptors species Raptors species  All species
A Length oc. oc./km oc. oc./KM ocC. OC./KM OC. OC./KM OC. OC./KM 0C. OC./KM OC. OC./KM

Observed PL of PL, m ind. ind/km ind. ind/km ind. ind/km ind. ind/km ind. ind/km ind. ind/km ind. ind/km

CrenHoi Aatan / Steppe of Altai

CotoBasi
Mobile 3058 5 1.64 19 6.21 1 0.33 20
[Mpoune
Others 7966 5 0.63 20 2.51 6 0.75 14

Bcero / Total: 11024 10 091 39 3.54 7 0.64 34

6.54 6 1.96 39 1276 45 14.72

1.76 11 1.38 34 427 45 5.65
3.08 17 1.54 73 6.62 90 8.16

MuHycMHCKas KoTaoBuHa / Minusinsk Depression

CotoBasi
Mobile 4786 - - - - 10 209 30
Csaaka / Dump 1600 - - - - 4 25 21
[Mpoune
Others 7869 - - - - 7 0.89 27
Bcero / Total: 14255 - - - - 21 1.47 78

6.27 - - - - 40 8.36
13.13 - - - - 25 15.63
3.43 - - - - 34 4.32
5.47 - - - - 99 6.94

B MMHYCMHCKON KOTAOBMHE, OT KOTOPOro
TAKXKE HAMPSIMYIO 3aBUCUT YPOBEHbL rMbeAn
ntvu. Tem He MeHee, HaAMLO CTaGMALHOE
npeBbleHMe NAOTHOCTM r’mbeamn Ha ADIT, Be-
AYUIMX K COTOBBIM BbILIKAM, MO CPABHEHUIO C
A3I1 mexkay HaceAEHHbLIMM MyHKTamu. Tak, B
CPEAHEM MO ABYM YYETaM, MAOTHOCTL TMOeAU
NTUL Ha «cOTOBLIX» ADI1 B AATalicKoM Kpae
MPEBLIWAET MAOTHOCTbL TMOEAM Ha «POHOBLIX»
A2l B 2,6 pasza (B 2,48 pasa aetom u 2,74
pasa oceHblo), a B MMHYCMHCKOM KOTAOBUHE
— B 1,94 paza. PazHuua B cMepTHOCTM MTULL
B Pa3HbIX PErMOHaX MOXKET ObiTb O6bLsICHE-
Ha Tem, 4To B AATaickoM Kpae ADI mexxay
MOCEAKaMM TSIHYTCS B OCHOBHOM 10 MOASIM U
MPOYUM arpoAaHAIAddTaM, TA€ YNCAEHHOCTD
MTUL HU3KA, a B Xakacuy AaHAWAMT, MO KO-
TOPLIM MPOXOAST ASI1, — 3TO, KaK MPaBUAO,
nactouwa BOAM3M COMOK, KOTOpbIE B 0OCAe-
AOBAHHDIX PatoHaX OOAECEHDI.

Ha yuyactke A3I, npoxoasiuem yepes
CBAAKY, MAOTHOCTb TMOEAM MTULL MAKCUMAAL-
Ha — 15,63 oc./km. OHa npesblaer rubeAnb
Ha A3I1 mMe)kay HaceA€HHLIMM TMyHKTaMu B
3,62 pasa, a rmbeAb Ha «cotoBbix» AJI — B
1,87 pasa (taba. 4). Mycop Bceraa npusae-
KaeT NTUL, KaK XUWHbLIX, TaK U APYyTue BUALIL.
A KOHLEHTpaumsi NTmu cama no cebe u ux

Tpyn nycreavru (Falco tinnunculus) ¢ orropesuest
Aarioii. Poro 3. HukoaeHko.

A carcass of the Common Kestrel (Falco tinnunculus)
with a burnt foot. Photo by E. Nikolenko.

rmbeAb Ha AJI, B CBOIO ouepeAb, MPUBAEKA-
€T MepHAaTbIX XMIIHMKOB.

3ta AvHMs (N26) mexkay aepesHsimm bopo-
AVHO U ToAdest Bbira OCMOTPEHA 3 CeHTSIOPSI.
Bo Bpemsi npoeepku 3107 Al Mbl HabAIOAA-
AU 3HAQYUTEALHOE CKOTAEHME MTULL HAA CBaA-

KOW Mycopa — OHO COCTOSIAO U3 KOPLIYHOB
(Milvus migrans lineatus), BopoHos (Corvus
corax) u 4épHbix BopoH (Corvus corone),
a TaK)ke BKAIOYAAO 8 MOAOALIX (1-3 roaa)
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Fig. 4. Rates of bird deaths by electrocution in the Minusinsk depression, ranking
by dates of dearth.
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Fig. 5. Rates of bird deaths (A) in the Minusinsk depression and (B) in the Steppe
Altai, ranking by types of PLs and seasons.

crenHbix opAaoB (Aquila nipalensis). Opabl
KPY>KMAM HAA CBAaAKOM, MPUCAKUBAAUCL Ha
cToAbbl ASIT 1 oKpecTHble XOAMbBI. CKomnAe-
Hue 6bIAO0 OTMEYEHO B 13 4acoB AHsI, KOTAA
Mbl Mpoexaan AepeBHIo bopoanHO M Haua-
AU OCMOTP AVMHUM B CTOPOHY Aep. Toauesl.
Ha obparHom iy, yepes 4-5 yacos, GbiA
ocmoTpeH ydactok ASl, npoxoasiumin yepes
CBaAKY, — OPAbI MO-TIPEXKHEMY AEPIKAAUCH
noBGAU30CTY, MO-BUAMMOMY, 3TO OLIAO MX
06bIYHOE MeCTO KOPMEXKM. OAHaKko, cBe-
>KMX TPYIOB OPAOB HAMAEHO He BbIAO — BbiAa
3apMKCMPOBAHA r’MOEAb 4-X OPAOB MO KOCT-
HbIM M MEePLEBLIM OCTAHKAM, BO3PACT KOTO-
PbIX COCTaBASIA OT 2-X AO 4-x mecsiueB. Asa
13 HUX OLIAV OTNPEAEAEHDI KAK CTEMHLIE OPADI
— MO MepPLSIM, ABa APYTMX OCTAAUCL OMNpPeAe-
AEHHBLIMU AULIL AO POAA.

31a A3l oTAMHYanach OT APYTMX OCMOTPEH-
HBIX YYaCTKOB €Ilé U TeM, YTO 3HAUYUTEALHYIO
AOAIO HA HEM COCTaBASIAM MTULIbI, NOrudlme B
TeyeHne cyTok (puc. 4). BoamoxkHo, npuym-
HOW 3TOro CTaAO Pe3KOe MOXOAOAAHUE C AO-
>KAEM HaKaHyHe, YTO MOTAO MOBAMSITL KaK Ha
YBEAMYEHME BEPOSITHOCTU MMOEAM MTUL, TaK
M Ha CKOPOCTb MX YTUAM3ALIMM XMUILHUKAMM.
BTOPOi AVHMEN, TAE MPEOBAAAAAD YMCAO TPY-
MOB, MOrMOWMX B TEYEHNE MOCAEAHMX CYTOK,
6bira AvHMs N23, npoxoasiwast Mo CEHOKOCY
M CTEPHE BAOAb TPAcchi BGAM3 C. YCTUHKMHO.
OHa 6bira ocmoTpeHa 1 ceHTsIOpsI, Koraa cTo-
siAa TEéMAasl COAHeYHasl noroaa. Bce ceexkue
TPYMbl NMPUHAAEKAAM YEPHbLIM BOPOHaM, U
AKe ObIAA HAIAEHA OAHA JKMBASI MTULIA — CAE-
TOK C MapaAn3oOBaHHLIMM Aaramu, YAAPEHHDIN
TOKOM, MO-BMAMMOMY, He BOAee Yaca Hasaa.
MHorue ceexxue Tpyrbl ObIAM Y)KE YTUAU3M-
POBaHLI XMIIHMKAMM — HA MECTe UX rmbeAn
HAXOAMAM AVIIL OBMALHLIE BBILIMMAHHLIE TE-
Pbst U MyX, YTO YKa3bIBAAO Ha TO, YTO, CKOpee
BCEro, MX AOODLIA MEPHATLIN XUWHUK. OAHAKO
AOCTOBEPHO 3TO He BLIAO MOATBEPIKAEHO. U3-
BECTHO, YTO Ha NTMuUax, normbumx Ha AJIT,
CreLmMaAu3MPYIOTCS M KOPLLYHbI, U TETEPEBSIT-
HuKM (Accipiter gentilis),  OPALI-MOTMALHUKM
(Aquila heliaca), no mecToobUTaHUSIM KOTO-
PbIX MPOXOAMAQ YKa3aHHast ASI.

BmAoOBOJ cocTaB norm6wmx nTmu

BunaoBoIi coctaB normbmwmx NTULL HA OCMO-
TPEHHDLIX AMHUSIX B MMHYCMHCKOM KOTAO-
BMHE OTAMYAETCsl OT CTEMHLIX MPEeAropui
Aatasi ToAbko oTcytctBuem raakm (Corvus
monedula) n ywacTtoii coBbl (Asio otus) u
Haamumem TetepeBsiTHMKa. OAHAKO OTAMYME
MAOTHOCTEM MO BMAAM 3HAQUYUTEALHO.

AOASI MEepPHATLIX XMIHMKOB CPEAM MOrné-
WYX OTUL BAM3KA MEXKAY ABYMSsI PacCMarTpu-
BaeMbIMM peroHamu u coctasasieT 21,2% B
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IMorn6wmi Ha A3l
¢pyamH (Bubo bubo)
U OKOTM HA €ro Aarie.
doto 3. HuKkoAeHKo.

Eagle Owl (Bubo bubo)
killed by electrocution
and burns on its foot.
Photos by E. Nikolenko.

MwuHycUHCKOM KOTAOBMHE U 18,9% B Cren-
HoM Aatae. OAHaKO, AaHHbLIE MO AATaliCKO-
My KPalo MOKA3bIBAIOT, YTO AOAsI MOrMOWwmMX
XMIHMKOB OCEHDLIO CHUYKAETCSI: TaK, B AETHEM
y4é€te oHa coctasasieT 20,4%, B oceHHeM —
17,1%, npu 3ToM rMbeAb NTUL OCEHLIO B
LIeAOM OKa3arach Huke Ha 16,3% (puc. 5).
[TosTOMy MO’KHO OXKMAQTb, YTO BECEHHe-
A€THsIs1 TMBeADb Bbllwe M B Xakacuu, a obuwas
rMOeAb 3a THE3AOBOM CE30H Kak MUHVMMYM B
2 pasa 60AblIE 3aPUKCUMPOBAHHOM BO BPeEMsi
OCEHHMX YYETOB.

Cpean nepHarbiX XMILHMKOB, OCTaHKM KOTO-
PbIX ObIAM HAMAEHDI B AATAICKOM Kpae, Mpesa-
AVPYET KOPLIYH, €ro AOAs1 cocTaBasieT 58,8%,
CPEAN EAVHNYHBIX HAXOAOK — OPEA-MOTUABLHMK,
pmanH (Bubo bubo), ywactas cosa u rnmycreabra
(Falco tinnunculus) (A0As1 Kkaoro Buaa 5,9%).
B MUWHYCMHCKOV KOTAOBMHE MEPBOE MECTO 3a-
HUMaet nycreabra — 38,1%, KOpIIyH Ha BTO-
pom mecte — 19,1%, Takyto >Ke AOAI0 COCTaB-
ASIHOT OPAbI, KOTOPBIE, OAHAKO, BbIAV HAMAEHDI
Ha oaHoM ydactke A1 N°6 — Ha mycopHo
cBaake. Cpean BMAOB, BHECEHHLIX B KpacHyio
KHUry Pd, otmeyeH Taioke hMAMH — ero Tpyn
ObIA HAVIAEH HEMOAAAEKY OT MPYAA HA AMHWM
N©26, npoTtsHyBleics mexay AepesHsmy bo-
poavHO U Toayes.

Obpawaer Ha cebsi BHMMAHWE BLICOKAsl
AOAsl B MUHYCMHCKOM KOTAOBMHE OOLIKHO-
BeHHo nycreAbrn (0,56 oc./km) u ckBopua
(Sturnus vulgaris) (0,42 oc./Kkm), Toraa Kak
B AATaickom kpae — Bcero no 0,09 oc./
KM, COOTBETCTBEHHO. [Ipy 3TOM, mnycCTeAb-
™ norMbAM B OCHOBHOM Ha coToBbix AJIT,
a cksopubl — Ha A3l N°6 ¢ HectaHAAPTHLIM
PACTIOAOYKEHMEM U3OASITOPOB.

KoHeYHO, BUAOBOI COCTaB MOrMowmx nruL
rOBOPUT B MEPBYIO OYEPEAL O PasHOOOpa-
3um obutatowmx BoKpyr ASI1 BuaoB. Tak, Ha
«poHOoBbIX» ADIT B AATAICKOM Kpae, KOTO-
pble MPOXOASIT MO TMOAIO BAOAL TPACChl, U3
XULHMKOB MOrMGaAM TOALKO KOPIYHDbI U Ka-
Hioku (Buteo buteo). PazHoo6pasue BMAOB
Ha «coToBbLIX» ADI1 Tam ropasao 6orade, 4to
VAAIOCTPUPYET TOT hakt, yto A1 K coTto-
BLIM BbLIIIKAM Yalle TMPOXOASIT MO HETPOHY-
TbIM GuoTornam. B MuHYCMHCKOM KOTAOBMHE,
OAHAKO, M Ha «hoHoBLIX» Al pasHoobpa-
3M€ BMAOB BEAMKO, AKE ewé OoAblie, Yem
Ha OCMOTPEHHLIX B 3TOM PErvioHe «COTOBLIX»
AJI1. MeHbwyM pasHOOBpasneM OTAMYAETCS
A3I1, naywas yepes CBaAKy: Ha Hel, Kpome
BPAHOBbLIX, ObLIAM HAMAEHDLI AMWDL CKBOPLIbI
M CTEMHbLIE OPAbI, YTO HE YAMBUTEALHO, T.K.
CBAAKA MPUBAEKAET TOALKO M3OPAHHLIE BUADI.

OueHka m nporHo3 ymepb6a B Pecny-
6Anke Xakacus

CoraacHO METOAMKE UCUMCAEHMS pasMmepa
BpeAQ, MPUYMHEHHOrO O6LEKTAM XKMBOTHOTO
mupa, 3aHecéHHbIM B KpacHyio kHury Pd, a
TaK)Ke MHBLIM OBLEKTAM >KMBOTHOTO MUPA, HE
OTHOCSIIMMCSI K OOBLEKTaM OXOTbl U PLIBGO-
AOBCTBA M CpeAe nx obutanus (Boiaepskku. ..,
2008) ywepb oT 3apMKCUPOBAHHLIX CAyYa-
eB rmbeAn ntmu B MUHYCMHCKOM KOTAOBUHE
cocTaBuA He meHee 408 Toic. py6. (27 032
py6./Kkm) (TabA. 5). Cumras, uto Ha 1 kv ASIT
B CpeAHeM Mpuxoamtcs 16 orop, To cymma
yuwep6a Ha 1 oropy cocrasuaa 1789 py6. O6-
umii yuep6, HaHocumbii Al B AATaiickom
Kpae, 6bIA oLeHEH B nccaeaoBaHmy 2009 r. B
150,1 MAH. py6. (Kapsikun u ap. 2009).

Ouenum obumin yep6 ot Al B Pecry6am-
Ke Xakacusi, a TakKe CrporHo3upyem yuepo
OT pacIIMpPEHMst CETU COTOBLIX BbILEK.

OrtaerbHbI nepecyér no Tvnam ASI1 B
MMHYCMHCKON KOTAOBMHE MNPVBEAEH B Ta-
6amue 6. Cpeanuii ywepb OT «COTOBbLIX»
A3l cocraema 16715,4 py6./km, OT «pOHO-
BbIx» — 13597,7 py6./kKM, & BOAM3M CBAAKM
— 138125 py6./km.

C y4éTOM MOBbLILEHHO TMOEAN MTULL B Te-
YeHMe AeTa, a Talkoke KoahpuLMeEHTa YTU-
Aamsaummn 3,1, noayyeHHoro B 2009 r. aas
Antaiickoro kpast (KapsikuH u ap. 2009),
peaAbHasi CMEPTHOCTb MTML 34 TFHE3AOBOW
Ce30H Ha ocMOTpeHHbIX ASI1 npesblwaer
hakTMyecKkn 3aperncTpUpOBAHHYIO B XOAE
[Pa30BOro0 OCEHHEro OCMOTPa CMEPTHOCTD
KaK MMHUMMYM B 6,2 pasa. T.e., Ha 1 km «co-
TOBLIX» AD[ B CpeAHEM 3a THE3A0BOW C€30H
mbHet 51,8 nmmu (3,2 nmvubl Ha 1 nTMUeo-
MacHyo Ornopy), B TOM YncAe okoAo 13 nep-
Harbix xuHUKOB (0,81 Ha 1 nTMLeonacHylo
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Tab6a. 5. Buaosoii
COCTaB U MAOTHOCTD
i, nornéumx Ha
A3l B MyHYcHMHCKO
KotAoBuHe u B Cren-
HOM AATae, a taioke
yep6, pacCYUTAHHDIA
COrAacHO METOAMKE
UCYUCAEHUS pa3mepa
BpeAa, NMPUYUHEHHOTO
06bEKTaM JKMBOTHOTO
MUPA, 3aHECEHHLIM B
KpacHyto kHury PP, a
TaK)Ke UHbLIM O6bEeKTaM
JKMBOTHOIO MMpPaA, He OT-
HOCAWMMCS K OBbEKTaM
OXOTbl U PLIGBOAOBCTBA U
cpeae mnx obutanus (Bbi-
A€PKKH. .., 2008).

Table 5. List of species,
number and density of
electrocuted birds on
the surveyed power
lines in the Minusinsk
depression and in the
steppes of Altai, and
damage, calculated
according to the
technique of calculating
the damage caused to
wildlife species listed

in the Red Data Book of
RF, non-game species,
and their habitats
(Extracts..., 2008).

onopy). Exxeroanniin ymep6 ot rubéean nuu
Ha «cotoBbix» ASI coctaBasier okoro 103,6
Toic. py6./km. Ha 1 km «cpoHOBbIX» ADI, K
KOTOPLIM OTHeceHbl Bce NI, skcnayatmpy-
emble manaramm MPCK Cubupm, rubHeT He
meHee 26,8 ntuu (1,68 Ha 1 nTuLeonacHyio
onopy), 5,5 n3 koropbix — xuwHuKkM (0,34
Ha | nTMueonacHylo onopy). E)xeroaHbin
yuep6 ot rubean ntmu Ha «POHOBLIX» AT
COCTaBAsIET OKOAO 84,3 ThiC. pyb./KM.
Mcxoast U3 CMEpPTHOCTM MTULL HA «(POHO-
BbIx» AS[ 1 Ha OCHOBaHMM OLIEeHEHHOW Hamu
npotspk€HHoctn 1O A3l «XakacaHepro»
(128+4 km), obwast rmbeAb NTUL Ha HMX OLle-
HeHa B 3430+107 ocoberi 3a rHE3A0BOVA Ie-
PVIOA, 13 KOTOPLIX OKOAO 704+22 XVIIHUKM,
a ywep6b oueHéH He meHee 10,8 MAH. pyb.
B 3Ty OLIEHKY HE BOWAM MTMLDI, TMOHYWME Ha
A3I, npoxoasilumx Yepes CBAAKM, KOTOpble
TOXK€ C OOABLWON BEPOSITHOCTLIO HAXOAST-
cs1 B BeA€HUM «XakacaHepro». KoppekTtHo
OLIEHUTL BKAAA AMHMM, MPOXOASIIMX BOAU3U
CBAaAOK, MO MMEIOLMMCSI AAHHBIM AOCTaTOYHO
CAOYKHO, T.K. CUTyaLMsl MOYKET CUALHO OTAM-
YaTbCsl B KAYKAOM KOHKPETHOM cAy4ae. Tem
HE MeHee, eCAM TMPEANOAOXKMUTb, YTO CBAAKA,
NMoAOGHAs1 PACCMOTPEHHOM B MCCAEAOBAHWM,
VIMEETCs1 y KKAOTO MOCEAEHMSs], C YUCAEHHO-
CTLIO JKuTeAen 6oaee 2000 yea. (26 B Xaka-

cun), To Ha BAvKanwmx ASI MosKeT rMOHYTh
20 4000 nTunu, u3 KoTopbix 645 — xMwHKKK, a
yuwep6d MOXKET COCTaBASTL 35,6 MAH. py6b. 3a
rHe3A0BOM nepuoA. Takum o6pasom, HeCMo-
TPs1 Ha Hepassutyio cetb [10 A3l B Xaka-
cnun, obumi yep6 ot AMHUM «XaKkacoHepro»
oueHuBaeTcsl B 46 MAH. 3a THE3A0BOW Mepu-
OA, UYTO BCEro B 3 pasa MeHblle OLEeHEHHOTO
B 2009 r. AAs1 Bcero AATamcKkoro Kpasi.

Kak 6blA0 CKasaHO BO BBEAEHMM K 3TOM
cTarbe, Mbl He pacroAaraem COBpPeMEHHLIMU
AQHHDLIMM O YMCAE COTOBbLIX BbIIIEK B XaKacuu.
OAHaKko, COTOBasi CBs3b OLICTPO Pa3BMUBAET-
Cs1, M TIPEATIOAArasl, YTO B OAVDKAMLME FOADI Y
KAKAOTO MOCEAKA, B KOTOPOM MPOKMBAET 60-
Aee 2000 >xuteAeint, MosIBUTCS, Kak MUHVMMYM,
OAHA COTOBAasl BLIWKA, ywep6 OT rubéeAn nTmu
Ha MOAXOASIMX K HUM ADIT 6yA€T COCTaBAATD
OKOAO 13 MAH. py6. 3a rHE3AOBOV MEPMOA
— MO KpavHeln mepe, B TeYEHME HECKOALKMX
A€T, MOKa 3arac nruu, obuTarowmx B OKPeCT-
HOCTSIX, He OYAET YHUUTOXKEH B pPE3yAbTare
3TOrO HETaTVBHOIO BAMSIHMSI.

BbIBOADI

1. Yacrota rmbean nmvu Ha AT, Beaywmx
K COTOBbIM BbILIKAM, MPEBLILAET TAKOBYIO Ha
NSl me>xxay HaCEeAEHHBLIMM TMyHKTaMU B AA-
Taickom Kkpae B 2,6 pasa, B MuHYCHMHCKOM

MuHYCHMHCKaa KOTAOBMHA
Minusinsk Depression

CrenHon AAtan
Steppes of Altai

Yacrora Yacrota
Ymep6 3a mbean, mbean,
1 oc., py6. oc./km  Yep6, oc./km  Yuepb,
Tax for Inbean, oc. Density of py6. Inbean, oc. Density y of pyb6.

Bua the dam- Electrocuted lost birds, Damage, Electrocuted lost birds, Damage,
Species age, rubles birds ind./km rubles birds ind./km rubles.
laaka (Corvus monedula) 1 000 0 0 0 10 0.91 10 000
BopoH (Corvus corax) 1 000 6 0.42 6 000 2 0.18 2 000
BopoHa yépHas (Corvus corone) 1 000 39 2.74 39 000 15 1.36 15000
Ipau (Corvus frugilegus) 1 000 13 0.91 13 000 28 2.54 28000
['pay nam 4é€pHasi BOpoHa
(Corvus sp.) 1 000 4 0.28 4 000 1 0.09 1 000
Copoka (Pica pica) 1 000 10 0.70 10 000 16 1.45 16000
Ckeopeu (Sturnus vulgaris) 1 000 6 0.42 6 000 1 0.09 1 000
OpéEéA-MOrMALHUK
(Aquila heliaca) 100 000 0 0 0 1 0.09 100 000
Opéa crenHom
(Aquila nipalensis) 50 000 2 0.14 100 000 0 o 0
Opanl (Aquila sp.) >50 000 2 0.14 >100 000 0 (0] 0
KaHtok (Buteo buteo) 5 000 2 0.14 10 000 3 0.27 15000
KopuyH (Milvus migrans) 5 000 4 0.28 20 000 10 0.91 50000
SlcTpe6-TeTepeBsITHUK
(Accipiter gentilis) 5 000 2 0.14 10 000 0 0 0
ycreavra (Falco tinnunculus) 5 000 8 0.56 40 000 1 0.09 5 000
DuanH (Bubo bubo) 50 000 1 0.07 50 000 1 0.09 50000
CoBa yuwacras (Asio otus) 5 000 0 0 0 1 0.09 5 000
Cymma / Total 99 6.94 >408 000 90 8.16 298 000
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Taba. 6. Yiiep6, paccHUTaHHDIV IO METOAMKE UCHUCAEHMS pasmepa Bpeaa, ro tirnam Al B MUHYCUHCKOM KOTAOBMHE.

Table 6. The damage caused by hazardous PLs according to the technique approved the Ministry of Natural Resources, ranking by type of
PLs in the Minusinsk depression.

A1 «coToBBLIE»

A3l Ha cBanke A3 «cpoHOBLIE

Yep6 3a (Ha 4786 m) (Ha 1600 m) (Ha 7869 m)
1 oc., py6. “Mobile” PL (4786 m) “Dump” PL (1600 m) «Usual» PL (7869 m)
Tax for the Inbean, oc. Ymep6, py6. Inbean, oc. Ymep6, py6. I[nbeas, oc. Ymep6, py6.
damage, Electrocuted Damage, Electrocuted Damage, Electrocuted Damage,
rubles birds rubles birds rubles birds rubles
BpaHoBbie
(Corvidae sp.) 1 000 30 30 000 17 17 000 25 25 000
CkBopeL
(Sturnus vulgaris) 1 000 0 0 4 4 000 2 2 000
Opén (Aquila sp.) >50 000 (0] 0 4 >200 000 0 0
KaHiok (Buteo buteo) 5 000 1 5 000 0 0 1 5 000
KopuuyH
(Milvus migrans) 5 000 1 5 000 0 0 3 15 000
TeTepeBsITHUK
(Accipiter gentilis) 5 000 1 5 000 0 0 1 5 000
[Mycreabra
(Falco tinnunculus) 5 000 7 35 000 0 0 1 5 000
duamH (Bubo bubo) 50 000 0 0 0 0 1 50 000
Cymma / Total 40 80 000 25 >221 000 34 107 000.00

KOTAOBMHE — B 1,94 pasa, 4To CBSI3aHO C TEM,
yto A3I K COTOBLIM BbIlIKAM Yaule MpPOXO-
ASIT MO HEHAPYILEHHLIM MECTOOBUTAHUSIM Ha
BO3BLILIEHHOCTSIX. DTO OTPAYKAETCS U Ha Pas-
HOOBPAa3nM BUAOB, M'MOHYILIMX HA HUX.

2. Ha yyactke AJI1, npoxoasiiem yepes
CBaAKYy OBLITOBbLIX OTXOAOB B borpaackom
paioHe Xakacuu, 3ahMKCUpPOBAHA MAKCU-
MaAbHast MAOTHOCTDL NMornbumx ntuu — 15,63
oc./kM. OHa npeBbimaer rmbeab Ha Al
Me>KAY HaCeAEHHLIMM NMyHKTamu B 3,62 pasa,
1 rmbeAb Ha «cotoBbix» ASIM - B 1,87 pasa.

3. AOAsl MepHAaTbIX XMUHUKOB CPEAU MO-
mbumx nmiu coctaBasier 21,2% B Muny-
CUHCKOM KOTAOBMHE U 18,9% — B cTenHom
Aatae. CpaBHEHME AAHHLIX AETHETO U OCEH-
Hero y4yérta B CTENMHOM AATae MoKasao, YTo
oceHblo obwast rmbeab NTmu Hwke Ha 16,2%,
AOAsI MOrUBIIMX MEPHATBLIX XUIIHUKOB TaK)Ke
HWKe Ha 16,3%.

4. Yuepb oT 3apMKCUPOBAHHLIX CAYYaeB
rmbean Nt B MUHYCUHCKOM KOTAOBMHE CO-
craeasieT He meHee 408 Toic. py6., B CpeAHEM
27,032 tbic. pyb. HA 1 KM AMHMWIA UAM 1789
PyO. Ha OAHY MTMLIEOMNACHYIO OMOPY.

5. Obwas rmbeab ntmu Ha MO AIIT du-
Anara MPCK Cubmpu «XakacsHepro», AAMHa
KOTOPbLIX OLeHeHa B 128+4 KM, cOCTaBAsieT
3430+107 nTUL 3a FHE3AOBOW MEPUOA, U3
KOTOPbIX OKOAO 704+22 XWIHUKK, yuepd
oueHéH He meHee Yem B 10,8 MaH. py6. [Mpu
aTOM, ewé Ao 4000 ntuu, U3 KOTOpPLIX 645
— XMWHUKM, MOTYT TMOHYTL HAa ASIT BOAM3M
CBAAOK OLITOBBLIX OTXOAOB, yuwepd Ha HMX
MOJKET AOXOAUTB AO 35,6 MAH. pyo.

6. py pasBUTUM CETM COTOBLIX BLILIEK B
Xaxkacum B GAVDKAMIME TOALI (KAK MUHMMYM,
26), yuwep6 oT rubeAu NTMU Ha MOAXOASIIMX
K HAM ADIT MOKET COCTaBASITL OKOAO 13 MAH.
py6. eXKeroaHo.

baaroaapHocTM

Xouercsi nobaaroaaputh Bukropa TMpo-
XOPOBA, KOTOPLI GE3BO3ME3AHO OBECMEUNA
TPAHCIIOPTOM M BCEM HEOOXOAMMDIM XO3sIM-
CTBEHHBLIM OOOPYAOBAHMEM OCEHHIOIO SKCIIE-
Avumio 2010 r. no MMHYCMHCKOM KOTAOBUHE.
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