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Pesiome

AaHHas cTaTbsl NOCBsIIEHA Pe3yALbTaTaM MCCAeAOBaHMit B LleHTpaabHom Kasaxcrane B 2011 r., LeAb KOTOPLIX — OLIEH-
Ka BAMSIHUSI PA3AMMHBIX AVHUM 3AekTponiepeaaqn (ASM) Ha rubeab nrvu. Bcero 6biro ob6caeaoBaHo 5 tinos AN
obuweit NMPOTHKEHHOCTbIO 680 KM. YU&TLI BEAUCH ABA CE30HA — BECHA M AeTo-oceHb 2011 r. Beero 6bIA0 HaAeHO
1113 ocraHkoB ntvL 6oaee 37 BMAOB. BOAbLLLYIO YACTb M3 HUX COCTABUAM AHEBHbIE XMILUHbIE MTULILI — 45% U BPaHOBbLIE
— 43,5%. OcHOBHOE KOAMYECTBO MLl (92,7%), NOrMbWwmMx Mo MpUYMHE MOPAKEHMs SAEKTPUYECKUM TOKOM, BLIAO
3apeructpupoBaHo Ha AJIT cpeaHero Hanpsikenust 6—10 kB. Mtuu, norMbumx oT NPSIMOro CTOAKHOBEHMSI C MPOBO-
Aamu, 6LIAO y4TEHO 46 0CObel — 3Ty rpyrny COCTABASIIOT BOAOMAABAIOWME Y OKOAOBOAHLIE BUALI, & TAKOXKE MEAKME
BOPOOLUHBIE. YIPO3Y CTOAKHOBEHMS! C MPOBOAAMM MPEACTABASIIOT B OCHOBHOM BLICOKOBOALTHBIE AT 110 KB.
KaroueBrie croBa: LleHtparbHbii KasaxcraH, ASI, nopakeHne SAeKTPUYECKMM TOKOM, CTOAKHOBEHME, NMepHarbie
XMUIHWUKM, XULLHLIE NTULLI, YTPOXKAeMbI BUA.

Mocrynnaa B peaakumio: 28.02.2012 r. Mpunata k ny6ankaunn: 14.03.2012 1.

Abstract

This article presents the results of surveys, which was carried out in Central Kazakhstan in 2011. The goal of the
surveys was to estimate the impact of different types of power lines (PL) on bird mortality. There were investigated
5 types of PL with a total length of 680 km. Surveys was conducted during two periods — spring and summer-
autumn of 201 1. A total of 1113 remains of birds of more than 37 species were found. Most of them are birds of
prey — 45% and Crows — 43.5%. The most of electrocuted birds (92.7%) was registered along PL 6-10 kV. A total
of 46 bird deaths registered were caused by collision; there are waterfowl, and small passerines in this group.
High-voltage PL 110 kV are the main threat of bird collision.

Keywords: Central Kazakhstan, electric power lines, electrocution, collision, birds of prey, raptors, threatened
species.
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BeeAenme

LlenTtpaabHbiii Kasaxcran — 310 obwmpHbie
TEPPUTOPUN  YHUKAALHDLIX CTEMHLIX 3KOCU-
CTeéM, KOTOpPbLIE MePEeCceKaloT OCHOBHLIE MU-
rPaLMOHHDIE MYTV MTULL. 3A€Ch PACMOAOXKEe-
HO 6oAee 20 KAIOUEBBLIX OPHUTOAOTMHECKMX
TEPPUTOPUI, HA KOTOPLIX B MEPUOA MUrpa-
LUMiA COBMPAIOTCS THICSIYM BOAOMAABAIOWIMX U
OKOAOBOAHLIX MTuU. Crenm LleHTpaAbHoro
KazaxcraHa sIBASIIOTCSl BasKHeMWMmmu pedoy-
TMyMaMn AAs1 COXPAHEHUsST MHOTMX PEAKMX

Introduction

Central Kazakhstan is a vast area of unique
steppe ecosystems. There are several main
bird flyways crosses this area. There are
more than 20 IBA'’s in this area, and thou-
sands of waterfowl are located here during
their migrations.

Some threatened species of the birds of
prey such as the Imperial Eagle (Aquila heli-
aca), Saker Falcon (Falco cherrug), Greater
Spotted Eagle (Aquila clanga) inhabit the
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Puc. 1. O6cresoBaHHbie
AJI.

Fig. 1. Surveyed power
lines.

BMAOB NTML B MacwTabax EBpasum (CrkasipeH-
KO U Ap., 2008).

M3 rA0BaAbHO YrpOXKAEMDIX BUAOB AHEB-
HbIX XMIIHMKOB 3A€Ch FHE3ASITCSl M BCTpeYa-
IOTCSl B CE30H MUrpaumii MOTMALHUK (Aquila
heliaca), 6arobaH (Falco cherrug) n 6oAbwOiA
noaopank (Aquila clanga). OnHu siBASIOT-
Csl MOTEHUMAABLHLIMU KEPTBAMM BO3AYLIHLIX
AJl, Ha KOTOPLIX TMOHYT OT MOPAXKEHMSsI
SAEKTPOTOKOM.

OcobeHHocTbio LleHTpaabHoro Kasaxcra-
Ha SIBASIETCSl OTCYTCTBME APEBECHOM pPactu-
TEALHOCTU, YTO YBEAUUMBAET MCIOAL3OBAaHME
ntiuamu A3l AAsl THE3AOBaHMS U B Ka4eCTBe
MPYCAA BO BPEMSI OTAbIXA M OXOTbI U, COOTBET-
CTBEHHO, PUCK MX rmbean. Takum obpasom,
LleHTpaabHbIM KasaxcraH siBAsieTcsl KpariHe
VIHTEPECHOW TEPPUTOPUEN AASI U3YUYEHUSI BO-
npoca BavsiHust ASI Ha nTmu.

MNccaeroBaHus, onmcaHHble B AQHHOWM CTa-
Tbe, HarpaBA€HLlI Ha OLEHKY BAMsiHMsT A3l
Ha BCE BMADLI MTUL, C (pOKYCOM Ha peakue u
rAOBAALHO-YTPOYKAEMbIE BUADI.

Martepmuannl 1 METOALI MCCAEAOBAHMM

MNccreaoBaHusi BEAUCL B ABYX PErvoHax
LleHTpaabHOro KasaxcraHa: ceBepHasi 4acTb
KaparaHaMHckoin obaactm (26 Toic. KM?) 1
Typraiickuin pervioH B KocraHaiickoi obaa-
cm (20 tbic. kKm?) (puc. 1).

O6wast AAVVHA MCCAEAOBaHHDIX ASIT pasany-
Horo Tuna coctaBmaa 680 km. Kakabli yHacTtok
AN, npotspkénHoctbio 10 kKM, 6biA BLIOpaH
METOAOM CAyYaiHO# Boibopku. Havaro u ko-
HeLl KKAOTO y4acTKa, a TakyKe YrAbl TOBOPOTa
AVIHWI, NMPUBSI3LIBAAUCH K CUCTEME KOOPAMHAT
c nomoubto GPS-Hasuratopa. MiccaeaoBanmsi
BEAUCb B ABA MEPMOAA HA OBOMX y4acTKax:
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CrenHoii opéa (Aquila nipalensis), morn6wmsi ot no-
PaKEHUS SIAEKTPOTOKOM U [MOMEYEHHDINA KPACKOM AAS
MAEHTUDUKALIMM 1TPU TIOBTOPHOM OCMOTPE.

@®oro B. BopoHOBO/A.

Electrocuted Steppe Eagle (Aquila nipalensis) of color
marked for future identify. Photo by V. Voronova.

study area. All these threatened species are
potential victims of electrocution. One more
specific character is lack of tree vegetation
and in this case birds use electric poles for
nesting, roosting, hunting etc. that increas-
es the risk of bird mortality. Thus, Central
Kazakhstan is interesting to research the
bird mortality on the overhead power lines.
The surveys carried out are targeted to esti-
mate the impact of power lines on all species
of birds with focusing on threatened species.

Material and methods

The territories of surveys were located
in the north part of the Karaganda district
(26,000 km?) and in the Torgai region of the
Kostanai district (20,000 km?) (fig. 1). The to-
tal length of observed PL was 680 km. Each
transect with length of 10 km was selected
by random sampling. A start, a finish and
angles of each transect were recorded with
use of GPS-navigator. The surveys were car-
ried out in the Karaganda district on 7-11,
21-30, May and on 6-20, September 2011;
in the Torgai region since 20 June to 4 July
and since 20 August to 4 September 201 1.
Surveys of PL were carried out during pe-
destrian and vehicle routes by a team con-
sisting of two-three persons. Following data
was recorded during survey: type of elec-
tric pole design, habitat, species of founded
birds (or genus if species identification is
impossible), level of the carcass decompo-
sition, reason of bird deaths (electrocution,



54 [NepHarbie XUIHUKM 1 nx oxpaHa 2012, 24

Marepuarbl KOH¢bepeHLMit

Contact:

Vera Voronova

NGO “Karaganda
Ecological Museum”
Buhar Zhyrau ave., 47,
Karaganda,

Kazakhstan, 110000
mob.: +7 701 266 32 53
vera.voronova.v@
gmail.com

Genrietta Pulikova
Academician

E.A. Buketov Karaganda
State University
Universitetskaya str., 28
Karaganda,

Kazakhstan, 110000,
mob.: +7 702 768 40 00
princessa_lola@inbox.ru

Konstantin Kim

LLP “Projectservice”
Alihanova str., 5, of. 415
Karaganda,

Kazakhstan, 100000,
mob.: +7 701 673 21 37
mdwkim@gmail.com

Elena Andreeva

A. Baitursynov Kostanay
State University
Baitursynova str., 47
Kostanay,

Kazakhstan, 110000
mob.: +7 701 151 77 17
birdwatcher7@mail.ru

Valentina Beker
Kostanai State Peda-
gogical Institute

Tarana str., 118,
Kostanay,

Kazakhstan, 110000
mob.: +7 701 11544 26
valyaduos@mail.ru

Timur Aitbaev
Academician

E.A. Buketov Karaganda
State University
Universitetskaya str., 28
Karaganda,

Kazakhstan, 110000
mob.: +7 701 289 29 57
tsuki_no_ookami@
mail.ru

KaparaHnavHckast obaacts — 7-11, 21-30 mas
n 6-20 centsi6pst 2011 r., Typrain — 20 vioHsi
— 4 vioast u 20 asrycra — 4 centsiopst 2011
r. Y4€Tbl NPOBOAMAMCL B XOA€ MElVX U aBTo-
MOOGMABLHBIX MAPLIPYTOB C YHACTUEM ABYX-TPEX
yeroBeK. Ha mapupyrax pervcrpypoBaanch
CA€AyIOIIME AAHHbBIE: BUOTOM, Yepes KOTOPbIi
MPOXOAUT AVHMSI; BMA HAMAEHHOWM normowe
MTULLI (MAM POA NPV HEBO3MO>KHOCTU OrpeAe-
AEHMsI AO BMAQ); MPUUMHa eé rmbeam (ropaxe-
HWE SAEKTPUYECKVMM YAQPOM, CTOAKHOBEHME
VIAVI AP.); CTEMeHb yTuAM3aLmm Tywiky no: Can-
TLIKOB, 1999; TMM OMOPbLI; KOHCTPYKLVSI OTMOPbLI
(Hecywasi, aHKepHast U T.A.), TOA KOTOPOW M-
La 6bIAQ HAMAEHA; PUKCMPOBAAUCH BCE KMBDIE
MTULLI, UCMOAL3ytome ASIT AAsT THEe3A0BaHMs
VAV B KaQuecTBe MpMcas, a Taioke obunave cre-
AOB MTUYLEro NMOMETa Ha oropax. Ceexkve Tpy-
Mol ATUL TOMEYaAMCh a3PO30ALHOM KPAacKom
AAST ICKAIOYEHMSI TTOBTOPHOM permcrpaumm npy
A€THE-OCEHHMX y4éTax.

Caeabnl  OT MOPAKEHUST ISAEKTPUYECKUM
TOKOM, KaK MPAaBMAO, HE BCETAA 3aMETHDLI U
TPYAHO PAcCrio3HAaIOTCs1, >KEPTBLI YACTO BLITASI-
ASIT BHEIIHE HEMOBPEeKAEHHbIMM (Xaac v Ap.,
2003). B Takmx cayyasix MpuyMHa CMepPTU
YCTaHABAMBAAACL MO TakKMM MpPU3HaKaMm, Kak
MECTO PACMOAOXKEHUsT MTULIbI (MOA OMOpPOW
VAV MOA MPOBOAAMM), €€ pPasMepnl 1 GMOAO-
rmyeckme oCOGEHHOCTH.

PesyAnTaTnl u Mx o6cykaeHne

3a MOAHLI MEPUOA UCCACAOBAHUI Cpe-
AV JKEPTB MOPAXKEHUST SAECKTPUYECKUM TO-
KOM M CTOAKHOBEHMsI C MPOBOAAMM ObLIAO
OMpPEAEAEHHO U 3aperncTtpupoBaHo 37 BuU-
AoB ntuu (Taba. 1). Kak BuAHO u3 T1abam-
Lbl, >KEPTBAMMU CTOAKHOBEHWUsT CTAHOBSITCS
BOAOIAABAIOIIME UM OKOAOBOAHbLIE MTULbBI C
TSDKEAOM MACCOM TeAa M HU3KOM CrIoCOBHO-
CTbIO K MAHEBPUPOBAHUIO, MEAKME BOPO-
ObUHDbIE, BUAMMO HA HOYHDBIX MUIPALMSIX.
[lo KoAMYecTBYy CAy4vaeB CTOAKHOBEHWUSI C
MPOBOAAMM CPEAM BCEX 3aperncTpupo-
BAHHLIX NMTUL HA MEPBOM MECTE HAXOAUTCs
crpenet (Tetrax tetrax), MeXAYyHapPOAHbIN
MPUPOACOXPAHHDLIM  CTaTyC KOTOPOro —

CrenHas nycreabra (Falco naumanni), norubwas B pe-
3yAbTate rMopakeHus1 snrekTporokom. doro K. Kuma.

Electrocuted Lesser Kestrel (Falco naumanni).
Photo by K. Kim.

collision etc.), all alive birds which used PL
for roosting or nesting, prints of bird’s drop-
ping. Dead bird were colored with aerosol
paint to avoid the records repeating.

Sings of electrocution are not always vis-
ible and usually difficult recognized (Haas et
al., 2003). In such cases the reason of death
was established by localization of the bird
founded (under the pole or wires), its sizes
and biological characteristics.

Results and Discussion

A total of 37 bird species died through
electrocution and collision were observed
over the period of surveys.

The list of bird species including the rea-
sons of deaths and numbers of carcasses is
presented in the table 1. The table shows
that all victims of collision are waterfowl,
which has heavy body mass and limited
maneuverability, and small birds killed
during night migrations. The Little Bus-
tard (Tetrax tetrax) takes the first place as
a victim of collision with wires. This species
is included in the IUCN Red List as Near
Threatened (BirdLife International, 2008).
Collision with PL is one of serious threats to
the species population.

Accipitridae, Falconidae and Corvidae
families are most vulnerable to electrocu-
tion. The birds of prey make up 45% of a
total number, Crows — 43.5%.

The most of eagle species were not iden-
tified, because of bad conditions of remains.
However among raptors the Steppe Eagle
(Aquila nipalensis) predominated. Also the
Imperial Eagle, a threatened species, was
recorded.

A total of 5 types of electric poles design
were revealed (fig. 2)

A total of 260 km of medium-voltage
(6-10 kV) PL suspended by concrete poles
with metal crossarms and upright insulators
are observed (fig. 2-4). The chart (fig. 3)
shows the correlation between numbers of
dead birds and electric pole design.

According to data obtained the most of
birds were killed through collision with wires
on the high-voltage power lines 110 kV (fig.
2-1). All waterfowl that were found under
electric poles were registered along the pow-
er lines going near small lakes or swamps.
There were 46 bird collisions that were 4.1%
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TabA. 1. KoanyectBo BMAOB NTHL, O6HAPY KEHHBIX MOA ADI1, C yKa3aHUEM MPUYMHLI CMEPTH.

Table 1. Numbers of bird species detected under electric poles and reasons of their deaths.

KoAnyecrso nTmu, norm6mmx or
Number of birds died of

NOpPAKEHMs HEU3BECTHOM
3AEKTPNYECKMM  CTOAKHOBEHMsI NPUYMHDBI
TOKOM C MPOBOAAMM reason
N2 Bwua / Species electrocution collision is unknown
1 Llanasi cepas (Ardea cinerea) 2
2 Aebeab, BuA He onp. (Cygnus sp.) 1
3 VYrka cepas (Anas strepera) 1
4 Yupok-cBUCTYHOK (Anas crecca) 1
5  llupoxoHocka (Anas clypeata) 1
6 MoruabHuk (Aquila heliaca) 4
7  CrenHoli opéa (Aquila nipalensis) 36
8  Dbepkyt (Aquila chrysaetos) 1
9  Opéa, Bua He onp. (Aquila sp.) 273
10 3meesa (Circaetus gallicus) 2
11 YépHoiin kopuyH (Milvus migrans) 4
12 AyHb noaeeoi (Circus cyaneus) 1
13 KypranHuk (Buteo rufinus) 33
14 KaHiok (Buteo buteo) 21 2
15 KaHrok, BuaA He onp. (Buteo sp.) 18
16 TetepessaTHuk (Accipiter gentilis) 1
17 O6bikHOBeHHas nycreAbra (Falco tinnunculus) 52
18 CrenHas nycreavra (Falco naumanni) 3
19 Cokoa, BuA He onp. (Falco sp.) 48
20 Manbiti noroHiw (Porzana parva) 1
21 Tlepenea (Coturnix coturnix) 1
22 Crpener (Tetrax tetrax) 5
23 Cpeanuit kpoHuHen (Numenius phaeopus) 1
24 OsépHas yaiika (Larus ridibundus) 1
25 Cuzas yaiika (Larus canus) 1
26  Cu3biii roay6ns (Columba livia) 4 1
27 Dboablas ropanua (Streptopelia orientalis) 2
28 duauH (Bubo bubo) 1 1
29 Yaoa (Upupa epops) 2
30 TloaeBoit »>kxaBopoHOK (Alauda arvensis) 1
31 DeAoKpbIALI >kaBOPOHOK (Melanocorypha leucoptera) 2
32 JKaBOpOHOK, BMA He orip. (Alaudidae sp.) 3
33 Bapakyuka (Luscinia svecica) 1
34 KameHka (Oenanthe oenanthe) 1
35 Chaska-3aBupyuiKka (Sylvia curruca) 1
36 Copoka (Pica pica) 27
37 Taaka (Corvus monedula) 36
38 [Ipau (Corvus frugilegus) 303 3
39 Cepas BopoHa (Corvus cornix) 56 1 2
40 Ckeopel (Sturnus vulgaris) 1
41 BpaHosble (Corvus sp.) 56
42 Meakue BopobuuHbie / Small passerines 11
43 Bwua He onpeaeaéH / Species is not identified 66 3 12
Bcero / Total 1043 46 24
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CrenHoii opéa, no-
rMOWMiT OT MOPaKEHUs!
SAEKTPOTOKOM.

Poro K. Kuma.

Electrocuted Steppe
Eagle. Photo by K. Kim.

Puc. 2. Iatb Turnos
OBCAEAOBAHHBIX AUHUI
SAEKTpOrepPeAa N

(H — Hecymas oropa,
A — aHKepHas oropa).

Fig. 2. Five types of
observed electric poles
(A — anchor H — other
poles).

BGAM3OK K ysI3BUMOMY MOAOXKeHMIO (BirdLife
International, 2008). B cnucke OCHOBHbLIX
Yrpo3, BAMSIIOWMX HA CHWXKEHWE YUCAEH-
HOCTM MONYASILMIA CTPEneTa, He NMOCAEAHee
MECTO 3aHMMAET r’MOEAb MO MPUYMHE CTOA-
KHOBEHMs1 ¢ mpoBoaamu AJIT.

Cpean nmid, MOrvOWMX OT MOPasKEHMs!
SAEKTPUYECKMM TOKOM, AOMUHUPYIOT MTULILI
cemeincTB sictpebuHble Accipitridae, COKoAM-
Hble Falconidae v BpaHoBble Corvidae. INep-
HaTble XMWHMKM CocTaBAsiioT 45% ot obwero
Yymcaa norvbwmMX NTuu, BpaHosbie — 43,5%.

M3-3a NAOXOM COXPaHHOCTM OCTAHKOB MHO-
e BUMADLI OPAOB He BbLIAM OrpeAeAeHHbl. Tem
HE MeHee, BUAHO, YTO CPEAU OPAOB AOMUHM-
pyeT crenHoi opéa (Aquila nipalensis). U3
FAOBAALHO YrPOYKAEMDIX — OAMH BUA AHEBHLIX
XUIHMKOB — MOTUALHUK.

10 kV (H)

110 kV (H)

of the total number of birds found.

The medium voltage PL 6-10 kV are the
most dangerous to birds (fig 2—4). A total
number of 1032 dead birds were recorded
at this type of PL and it is 92.7% of the total
number of dead birds found. Medium-volt-
age PL on wood poles without crossarms
were also investigated (fig. 2-5). These PL
appear as most safety, only anchor poles
of it are hazardous to birds. Ground short
circuit could happen when raining or bird’s
dropping (Haas et al., 2003). And in this
case type of pole design doesn’t matter.

Ranking of raptor mortality on the dates of
deaths is shown at the fig. 4. Data on other
bird species are presented at the table 2.

The most part of birds of prey in the Kara-
ganda district seemed to die from electrocu-
tion in 2009-2010. Considering the condi-
tions of remains (safety of skulls) the main
part of birds seemed to be killed during au-
tumn of 2010. Data analysis shows that bird
mortality during spring period is considerably
larger than in autumn. In the Torgai region,
the birds of prey mostly were killed in July—
August of 2011, when young birds were fly-
ing away from nests and more threatened by
electrocution. (Janss, Ferrer, 2001).

Conclusion
Surveys of bird mortality on different types
of PL show that not all the PL caused a haz-
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[ MpuynHa HenzeecTHa /| Reason is unknown
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Fig. 3. Correlation
between numbers of
dead birds and electric
pole design.

B xoae mccaeroBaHMii GLIAO BhIAEAEHO 5
TUMOB AMHMUIA 3AeKTporneperaum (puc. 2).
[NMtmueonacHoix A3l cpeaHero Hanpsbke-
HUst 6-10 KB Ha >KeAe306ETOHHDLIX Oropax
C METAAMYECKOWM KOHCTPYKLUMEN TpaBepca u
WTLIPEBLIMM U3OASITOPamMyM OLIAO OBCAEAOBA-
HO 260 Kkm (puc. 2-4).

Builwe npeactaBAeH rpadovk, A€MOHCTPU-
pylowmii COOTHOWEHME MOrMbWMX MNTUL U
MPUYMH X TMOGEAN OTHOCUTEALHO TUTOB AT
(puc. 3). Kak BMAHO 13 rpacumka, rno npuynHe
CTOAKHOBEHMsI BOAbLIE BCETO MOrMOAO MTULI
Ha BbICOKOBOALTHLIX ADIT 100 kB (puc. 2-1).
Bce 3aperncrpupoBaHHbLIE BOAOMAABAIOLIME
M1 OKOAOBOAHBIE TMTULILI TTOrMOAM OT CTOAKHO-
BeHust Ha ASI, pacrioAaralowmxcsi B HEro-
CPEACTBEHHOM OAM30CTM OT O3€epa MAM He-
6oAbworo 6oaota. Obee KOAMYECTBO MTULL,
MOrMOWMX OT CTOAKHOBEHMsI, COCTaBAsIET 46
ocobein n 310 4,1% oT obwero KoOAMYEeCTBa
HaMAE€HHDBIX l'lOl'Vl6l.l.lVlX nTua.

Mo KoAmyecTBy ML, MOrMOWMX OT [O-
PAOKEHUS SAEKTPUYECKMM TOKOM, AUAUPYET
A3l cpeaHero HanpspkeHust 6-10 kB (puc.
2-4). Obuee KOAMYECTBO MOrMOIWMX MTULL,
3apPEerucTpMpOBaHHLIX Ha AaHHLIX ASI, co-
craBuro 1032 ocobu u 310 92,7% ot obwero
YyMCAQ HaMAeHHbIX. Hamu Takke 6biav 06-
CAEAOBAHBI AMHUM SAEKTPOTEPEAAY CPEAHE-
ro HaripsbkeHusi 6—10 kKB Ha AepeBsIHHbLIX
oropax ¢ OTCyTCTBMEM Tpasepc (puc. 2-5).
AaHHDBIE AMHUM SIBASIIOTCS Hamboaee 6eso-
MACHBIMM, UCKAIOYEHNE COCTABASIIOT YTAOBBIE

ard to birds. A hazard depends on the elec-
tric pole design. Medium-voltage PL 6-10
kV with concrete poles with metal crossa-
rms and upright insulators are the most dan-
gerous. These types of PL cause a hazard to
the birds of prey and other birds of medium
size like crows and pigeons. These PL are
wide spread and predominate over other
medium-voltage PL, which have a safe de-
sign. Main victims of these PL are the birds
of prey and most of them are included in
national and international red lists.

Electrocution combining with other nega-
tive factors such as habitat destruction can
be a reason of population declining (Lopez-
Lopez et al., 2011). Electrocution seems to
cause severe losses to populations of some
bird species as the Spanish Imperial Eagle
(Aquila adalberti) in Europe (Lopez-Lopez
et al., 2011), Bald Eagle (Haliaeetus leuco-
cephalus) in USA (Harness, Wilson 2001)
and Cape Vulture (Gyps coprotheres) in
South Africa (Ledger, Hobbs 1999). Electro-
cution is one of the main reasons of decline
in numbers of the Steppe Eagle (Aquila ni-
palensis) population (Karyakin, 2011).

High-voltage polyphase PL are a threat
to waterfowl if they go along water bod-
ies. Risk of collision exists for all types of
poles. It should be noted that a number of
bird collisions as less than a number of bird
electrocutions.

The results of our surveys presented in
the article have proved the existence of the
problem of bird electrocution and collision in
Kazakhstan and the need to address it. There
are developed and approved mitigation
practices over the world and which could be
adapted to Kazakhstan. Basing on the expe-
rience of Russian colleagues it is hoped to
run the process of bird protection against
electrocution and collision in Kazakhstan.
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TabA. 2. PaH>KMPOBAaHWE HAMAEHHDIX MTULL [0 CPOKaM rMGeAn.

Table 2. Ranking of bird mortality according to the dates of deaths.

Koanyecrso norm6mmx ntvu / Number of dead birds

KaparanamHckas o6AacTn

Karaganda district Typran / Torgai region

Konen Koneu
2009 r. 2009 r.
— BeCHa MioHL — — BecHa Becha  Mioab —
2011 r. aBrycr 2011 r. — MIOHDL ABryct
End Becna 2011 r. End 2011 r. 2011 r.
2009 - 2011r. June - 2009 -  Spring— July -
spring Spring  August spring June August
Bua / Species 2011 2011 2011 2011 2011 2011
Llanasi cepasi (Ardea cinerea) 2
Aebean, BuaA He onp. (Cygnus sp.) 1
Y1Ka cepas (Anas strepera) 1
Yupok-cBUCTYHOK (Anas crecca) 1
LLInpokoHocka (Anas clypeata) 1
MoruabHuK (Aquila heliaca) 2 2
CrenHoi opéa (Aquila nipalensis) 17 6 10 3
bepkyT (Aquila chrysaetos) 1
Opén, Bua He onp. (Aquila sp) 142 3 63 25 40
3meesa (Circaetus gallicus) 1 1
YépHoiit kopuyH (Milvus migrans) 1 2 1
AyHb noaesoit (Circus cyaneus) 1
KypraHHuk (Buteo rufinus) 4 16 2 11
KaHtok (Buteo buteo) 2 5 5 11
KaHrok, BuaA He onp. (Buteo sp.) 5 2 2 4 2 3
TerepessatHuk (Accipiter gentiles) 1
O6bikHOBEHHAas1 nycTeAbra (Falco tinnunculus) 3 23 12 14
CrenHas nycreAbra (Falco naumanni) 1 2
CoKOA, BUA He orp. (Falco sp.) 9 4 2 13 21
Manbiii noroHbiw (Porzana parva) 1
[Nepenea (Coturnix coturnix) 1
Crpener (Tetrax tetrax) 5
Cpeanuit kpoHuHen (Numenius phaeopus) 1
O3épHas yarika (Larus ridibundus) 1
Cusas yarika (Larus canus) 1
Cu3biii roay6n (Columba livia) 3 1 1
boablas ropavua (Streptopelia orientalis) 2
DduamH (Bubo bubo) 1 1
Yaoa (Upupa epops) 1 1
[ToaeBoi >kaBopoHOK (Alauda arvensis) 1
beAoKpbIAbIT YkaBOpOHOK (Melanocorypha leucoptera) 2
JKaeopoHok, Bua He onp. (Alaudidae sp.) 1 2
Bapakyuwka (Luscinia svecica) 1
Kamenka (Oenanthe oenanthe) 1
CaaBka-3aBupyiuka (Sylvia curruca) 1
Copoka (Pica pica) 3 7 5 8 4
[anka (Corvus monedula) 7 22 5 2
Ipay (Corvus frugilegus) 16 30 30 96 131
Cepas BopoHa (Corvus cornix) 8 22 15 4 10
Cksopeu (Sturnus vulgaris) 1
BpaHosbie (Corvus sp.) 54 5
Menkue BopobbuHbie / Small passerines 10 2
Bua He onpeaeaéH / Species is not identified 46 14 8 10 2
WUroro / Total 264 121 146 111 194 277
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Fig. 4. Rate of raptor deaths with ranking on the dates of their deaths.

OMnopbl AAHHLIX AMHWUMA, KOHCTPYKLIMU KOTO-
PLIX MMEIOT PUCK 3aMbIKAHMST HA 3EMAIO MPU
Mocaake MTULLI HA TpaBepc. 3aMbikaHMe Ha
3EMAI0 MOYKET MPOU30MTM BO BPEMST AOXKAS,
CTPYsl (hekaamnii TakKe MOYKET BbI3BaTh TaKOe
3ambikaHue (Xaac u ap., 2003). B Takmx cay-
yasix KoHCTpyKumst A3l He umeeT 3HaveHust
M rbeAb MTULLI MOXKET MPOU3OMTM Ha AlO-
6bix TMnax A3r1.

PaHykupoBaHue rmbean nTul No Cpokam
mbean (puc. 4., TabA. 2) MOKa3aro cae-
Aylollylo KaptuHy: B KaparaHamHckoi 06-
AacTi GOAbLIAs YACTL MOrMBIIMX MEepPHATLIX
XMILHMKOB MO CpoKam rmbean
oTHocsITcst K 2009-2010 rr.
YuntbiBasi COCTOSIHUE OCTAHKOB
(coXpaHHOCTL YeperoB) MOXK-
HO CYAUTD, YTO OCHOBHOE KOAU-
4YeCcTBO MTUL MOTMOAO OCEHbLIO
2010 r. AHaams rubean nTuL
3a 2011 r. nokasbiBaer, 4to B
BECEHHUI MePUOA TMBeAL MTULL
3HAUMTEALHO GOAbLLIE, MO CpPaB-
HEHMIO C AETHUM TEPUOAOM; B
paiioHe Typrasi HabAoAaeTcst 06-
parTHast cUTyaumsi — MaccoBast -
6eAb MepHATLIX XMILHUKOB MPU-
IIAQCL HA MEPUOA MIOAL-aBIYCT
2011 r. — B nepuoA BLIAETa U3
rH&3A MOAOALIX OCOBeli, KOTO-
puie 6oAee MOABEPIKEHDLI -
6€eAn OT DAEKTPUYECKOro TOKa
(Janss, Ferrer 2001).

3akarouenmne

VccreroBaHme rMOEAM MTULL HA PABAMYHBIX
ST nokasano, YTo He BCE AMHMM OMAacHbLI AAsI
MTULL M UX OMACHOCTb 3aKAIOYAETCS B 0COOEH-
HoCTsix KOHCTpykummn. Cpean ASIT cpeanero
HarpsPKEeHMsl CaMbIMM  OMACHBLIMM - SIBASIIOTCSI
AVIHUM CpeAHero HarpsbkeHust 6-10 kB, B
KOHCTPYKLIMM KOTOPLIX MUCMOABL3YIOT KEA€3HO-
GETOHHDIE OMOPbI, & B KAYECTBE 3a3€MASIIOLLMX
SAEMEHTOB — XKEAe3Hble TPaBePChl CO WTbIpe-
BLIMU M30AsITOPamMun. AaHHbLIE AHMM NMPEACTaB-
ASIIOT B OCHOBHOM OTACHOCTL AASI MEPHATLIX
XMIUIHMKOB, & TAKXKE AASI APYTMX MTULL CPEAHE-
ro pasmepa, Takux, Kak BpaHoOBble. DTV AVHUM
WMPOKO PaCrpOCTPaHeHbl M MPEBAAUPYIOT
Haa apyrumm A3l cpeaHero HanpsbKeHwmsl,
KOTOpblE UMEIOT 6€30MacHyl0 KOHCTPYKLUMIO
Tpaeepc. OCHOBHLIMM XKEPTBAMM AAHHDLIX AU-
HUI SIBASIIOTCS] AHEBHbIE XMIUHDbIE MTULbI, MOY-
TU BCE U3 HMX HAXOASITCS B MEKAYHAPOAHOM
KpacHom cnimcke MCOIT (IUCN, 2011) uan
KpacHoii kHure KasaxcraHa (2010).

beAb Ha ADI1 B COYETaHMM C APYTVMU
chaktopamu, Hanpumep, TakMMM, Kak pas-
pyleHre MECT OBMTaHMs, MOTYT CTaTh Mpu-
YMHAMM CHWYKEHMST YUCAEHHOCTM MOMYASILMA
(Lopez-Lopez et al., 2011). lNopaxkeHne
SAEKTPUYECKMM TOKOM  SIBASIETCSl  MPUYU-
HOWM CHWKEHMST YNCAEHHOCTU TaKUX PEAKMX
XUIWHLIX TMTUL, KakK NCMAHCKUIA MOTUALHUK
(Aquila adalberti) B EBpone (Lopez-Lopez et
al., 2011), 6erororosbit opAaH (Haliaeetus
leucocephalus) B Amepuke (Harness, Wilson
2001), kanckuin cun (Gyps coprotheres) B
IOxkHot Adppuke (Ledger, Hobbs 1999).
[NopaykeHne sAeKTPUIYECKMM TOKOM SIBASIETCS
OAHOWM 13 OCHOBHbIX MPUYUH CHWMDKEHUST YNC-
A€HHOCTU MOTYASILIMIA CTEeMHOro opAa (Aquila
nipalensis) (Kapsikun, 2011).

TetepessTHuK (Accipiter gentilis), moruéwmii B pesyastate nopaxeHus
arekTpotokom. doro I. [TyAnKoBoO#A.

Electrocuted Goshawk (Accipiter gentilis). Photo by G. Pulikova.
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YépHbiii KopLyH
(Milvus migrans), ro-
rbwmii B pesyAbtare
MOPKEHMS SAEKTPO-
TOKOM.

@®orto I. [TyAMKOBO/A.

Electrocuted Black Kite
(Milvus migrans).
Photo by G. Pulikova.

BLICOKOBOALTHLIE

MHorodgpasHole A2l
MPEACTABASIIOT YrPO3Y AASl BOAHLIX M OKO-
AOBOAHDLIX MTULI B OCHOBHOM B TeX CAyYasiX,
KOTAA OHM TMPOXOASIT MOBAU3OCTM OT BOAHLIX
00LEKTOB. PUCK rMOEAM MTULL OT CTOAKHO-
BEHMs1 MpUCYyTCTBYeT Ha Bcex A1, oaHako
CTOMT 3aMETUTL, YTO AOASI MTULL, MOTMOWMX OT
CTOAKHOBEHMSI, 3HAYUTEALHO MEHbLIIE AOAU
NTVL, NOrMOWMX OT MOPAKEHMS SAEKTPUYE-
CKMM TOKOM.

NccaeaoBaHmsi, onmcaHHble B AQHHOW CTa-
Tbe, SIBASIIOTCSI OYEPEAHLIM AOKA3aTeALCTBOM
CyLIECTBOBAHMSI AAHHOM NMpobaembl B Kasax-
CTaHE M TMOATBEP)KAAIOT HEOOXOAMMOCTL €&
peleHusi. Ha ceroaHsiHuim AeHbL B MUpe Cy-
LIECTBYIOT Y)Ke paspaboTaHHbIE U arnpobupo-
BaHHLIE PEKOMEHAALIMM MO CHUYKEHUIO PUCKA
MOEAN MTUL HA AVIHUSIX SAEKTPOMEpPEAAYqM,
KOTOPbLIE C YCMEXOM MOTYT ObITh AAAMTMPO-
BaHbl B ycAoBUMsIX KasaxcraHa. Onvpasich Ha
YCMEWHDIA  OMBIT OAMMKANWMNX POCCUMCKUX
KkoArer (bekmaHcypos, 2011), ectb Haaexkaa
3aryCTuTh NMPOLIeCC OXPaHLI MTULL OT Macco-
BOV I'MOEAM MO MPUYMHE MOPAXKEHMST SAEK-
TPUYECKMM TOKOM Ha AMHMSIX DAEKTporepe-
Aaym u B KasaxcraHe.

bAaaroaapHocTM

[TpOoeKT Mo MCCAeAOBaAHMIO BAMSIHUSI AVIHUM
SAEKTporiepeAaum Ha ntuu B crernsix LleH-
TpaabHOro KasaxcraHa cosaaH npu dovHaH-
COBOW noaaepykke nporpammol Conservation
Leadership Programme?¢. AaHHasi nporpam-
Ma CO3AaHa B MaPTHEPCTBE YETLIPEX MEYKAYHA-
POAHLIX opraHusauuit BirdLife International,
Conservation International, Fauna & Flora
International n Wildlife Conservation Society
M HaleAeHa Ha BOCMUTaHUE AMAEPOB B MPU-
POAOOXpPAaHHOM cchepe.

Ha AoKaAbHOM ypoBHE MNpOeKT paboTaH
NPV TEXHUYECKOW U KOHCYALTATMBHOWM MOA-
Aeprkke KazaxcraHckor Accounaumm Coxpa-
HeHust buopasHoobpasms?’ u KaparaHamH-
CKOro 06AacTHOro JKoaormyeckoro Mysesn?s,
OrtaeabHasi 6aaroaapHocth Toay Karuxepy,
Crasiperko C.A. n KouwknHy M.A. 3a nomolun
B MAQHUPOBAHNN AU3ANHA NCCAEAOBAHUN.
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