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A6cTpakT

M3yueHne rmbeAan MTvu BLIMOAHEHO HA TPEX TPAHCEKTAX BAOAbL AMHMI SAEKTPOMEPEAaYM CPEAHEro HarpsiKeHus B
creru LleHtpaabHoro KasaxcraHa aetom 20006 r. C LIeAbIO OLEHUTh KOAUYECTBEHHOE U KaYeCTBEHHOE BO3AENCTBME
AVIHUI SAEKTPOTEPEAAYM HA CMEPTHOCTL MTULL B 310N obaact. O6Hapy>keHo 409 M&pTBbIX Nl 34-x BUAOB. [ep-
HaTble XMIHUKM cocTaBuAm 44% obuero koanmdecrsa normbuwmx nmuu (179 ocobeir 10-TM BUAOB). DOALLIMHCTBO M3
HMX YMEPAO B PE3YALTATE MOPAKEHMST SAEKTPUHYECKMM TOKOM. AOASI MOrMOWMX XUILHMKOB CYLIECTBEHHO U3MEHSIAACD
B TEUEHUE AETA, U YBEAMUEHME MX TMOEAM B ABIYCTE MPEANOAArAET, YTO MOAOADIE MTULIbI BOAEE MOABEPIKEHDLI CMEPTU
OT SAEKTPUYECKOrO TOKA, YeM B3POCAbIE. [TAOTHOCTL MOrMbWMX XUWHLIX NTUL M3meHsiAach ot 0,1 ao 7,6 ocobeii/
KM AVIHUI B MeCsiL. HeratMBHOrO BAMSIHUSI AVIHWI SAEKTPOMEPEAAYM HA XKM3HDL MTULL MOXKHO GbIAO Bbl M3bexars, m3-
MEHVB KOHCTPYKLMIO SAEKTPUYECKMX OMOP (MCMOAL3OBAHUE MOABECHDLIX U3OASITOPOB) MAWM MPUMEHSIS NTULIE3ALUNTHDIE
YCTPOWCTBA (HanpyMep, KOAMaKM).

KaroueBbie cAOBa: XMILHLIE MTULIbI, MEPHATbIE XMWHWKM, MOrMOWMeE MTULIbI, CTOAKHOBEHUE, MOPAKEHNE SAEKTPO-
TOKOM, KaszaxcraH, crerb.

Abstract

Along three transects of medium voltage power lines in the steppe of Central Kazakhstan, surveys for bird casual-
ties were carried out in summer 2006 in order to estimate the quantitative and qualitative impact of power lines
on bird mortality in this area. In total, 409 dead birds of 34 different species were found. Raptors represented
44% of the total (179 individuals, 10 species). Most of them died due to electrocution. The proportion of rap-
tors strongly varied between early and late summer, the increase in August suggests that especially young birds
are prone to electrocution. The density of raptor casualties varied from 0.1 to 7.6 birds per line km and month.
Adverse effects of power lines on bird life could be avoided by changing the pole construction (use of suspended
insulators) or protective measures (e.g. caps).

Keywords: birds of prey, raptors, bird casualties, collision, electrocution, Kazakhstan, steppe.

BBeaenmne

Bo Bcém mupe arekTpudbmkaums — oaHa U3
KAIOYEBLIX COCTaBASIIOLIMX BLICOKOTO YPOBHSI
SKU3HMU. 10 MyTH OT SAEKTPOCTAHLIMIA K KOHEY-
HbIM TOABL30OBaTEASIM DAEKTPUYECTBO TPaHC-
MOPTUPYETCS TAABHLIM OOPA30OM MO BO3AyLI-
HLIM AMHUMSIM 3AeKTpornieperaun (ASI1). Ito
«NeperAeTeHre» AaHAWAMTOB U  OMacHbLIX
coopy>keHuii ASI1 cpeAaHero HanpsKeHusl
CO WTLIPEBLIMM M3OASITOPaMM  TOABEpPraer
NTUL CMepTeAbHOM omnacHoctM (cm. Haas,
1980, Bevanger, 1994, 1998, Lehman et
al., 2007). 211 WMPOKO MCMOAL3yEeMbIE KOH-

Introduction

Throughout the world the availability
of electricity is one of the key features of
a high living standard. On its way from
power plants to users, electricity is mainly
transported via above-ground power lines.
This “wiring” of the landscapes and danger-
ous construction of medium voltage power
lines by using upright insulators (instead of
suspended ones) exposes birds to deathly
risks (e.g. Haas, 1980, Bevanger, 1994,
1998, Lehman et al., 2007). These widely
used constructions of above-ground power
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INmvueonacHbie AJI1
CPEAHEero HarpsKeHus
Ha MCcAeAyeMoii Teppu-
TOPUU. APDBIKTBI.

®oro Y. Aauw.

Medium voltage power
lines dangerous for
birds in surveyed area.
Arykty.

Photos by U. Lasch.

crpykummn ASIT HecyT AB€ TAaBHbIE Yrpo3bl
ntuuam (Janss, 2000; Haas et al., 2003):

1) Puck rmbeam OT 3AEKTPUUECKOro
TOKA — MTMLbI, CAASIIIMECS] Ha OMopbLl U/UAU
MPOBOAQ, MOrnGaloT B PE3YALTATE KOPOTKO-
ro 3aMbIKaHUs (Kopon(oe 3aMbIKAHUE MEXKAY
hazamu MAM 3azemareHnEM).

2) Puck rmb6eam B pesyAbTaTe CTOAKHO-
BEHMSI — MTULILI B MOAETE CTAAKMBAIOTCSI C
npoeoaamu ASI1, MOTOMYy YTO HE acCOLMMU-
PYIOT UX C MPENSTCTBUEM.

OyeHb 60AbLIOE KOAMHECTBO MTHMLU, MOrMb-
LWMX B PE3YALTATE MOPAKEHMST SAEKTPOTOKOM
M CTOAKHOBEHMsI C MPOBOAAMM, OLIAO 3ape-
I'MCTPUPOBAHO B OTKPLITLIX AQHALIApTax, Ta-
KMX, KaK BOAHO-OOAOTHDBIE M CEALCKOXO3SINA-
cTBeHHbIe yroabsi (Haas et al., 2003, Lehman
et al., 2007). B 3TMx mecroobutaHusix, npu
OTCYTCTBUM AE€PEBLEB, MTUL, OCOOEHHO XML~
HbIX, npuBAeKatoT ornopbl ASI. OHM UCMOAL-
3YIOTCsI UMU KaK MPUCAALI BO BPEMsT OXOTLI U
OTALIXQ, & TAIOKE KaK MeCTa YCTPOMCTBA THE3A
(Karyakin et al., 2005; Infante and Peris,
2003; Sanchez-Zapata et al., 2003). B pas-
ANYHDLIX MCCAEAOBAHUSIX 3&CbVlKCle0BaHbl He-
ratMBHbLIE MOCAEACTBUSI TaKMX (PAKTOPOB, KaK
MbeAb MTULL B PE3YALTATE MOPAKEHUST SAEK-
TPOTOKOM M CTOAKHOBEHME C TMPOBOAAMM,
Ha TMOTMYASILIMOHHOM YPOBHE, HANPUMEP AAsI
MCMAaHCKOro MOTMAbLHMKA (Aquila adalberti)
(Ferrer et al., 1991), puamHa (Bubo bubo)
(Segio et al., 2004), a Taioke KypPUHDLIX MTULL

lines pose two major threats to birds (Janss,
2000; Haas et al., 2003):

1) the risk of electrocution, i.e. birds
sitting on power poles and/or conducting
cables are killed when they cause short cir-
cuits (short circuit between phases or short-
to-ground);

2) the risk of collision, i.e. birds in flight
collide with the cables of power lines because
these are difficult to perceive as obstacles.

Particular high numbers of bird casualties
related to electrocution and collision have
been recorded in open landscapes such as
wetlands or grassland (Haas et al., 2003, Le-
hman et al., 2007). In the absence of trees
in these habitats, birds of prey are especially
attracted by power poles. These are used
as lookout points, perching, roosting, and
nesting sites (Karyakin et al., 2005, Infan-
te and Peris, 2003, Sanchez-Zapata et al.,
2003). Various studies point out the nega-
tive consequences of electrocution respec-
tively collision on a population level, e.g.
for the Spanish Imperial Eagle (Aquila adal-
berti) (Ferrer et al., 1991), Eagle Owl (Bubo
bubo) (Segio et al., 2004) and tetraonids
(Bevanger, 1995). There is evidence that
increased mortality and population declines
in Steppe Eagle (Aquila nipalensis) might
have been caused by electrocution in Ka-
zakhstan (Moseikin, 2003). In our study, we
focused on steppe habitats in Kazakhstan.
We concentrated on the qualitative and
quantitative assessment of the potential risk
for birds which are exposed to power lines
in this poorly studied area (Lehman et al.,
2007). We used a transect count approach
to gather baseline data for the development
of strategies to minimize the risks for birds
from power lines.

Study Area

The above described particularities of
steppe habitats can be met throughout Cen-
tral Asia. We chose the Korgalzhyn State
Nature Reserve (Zapovednik) and its sur-
roundings which are part of the Tengiz-Ko-
rgalzhyn Lake System (50°25’N 069°15’E)
as a study plot (nearest town: Korgalzhyn).
The Tengiz area represents one of the most
important stop-over sites for waterbirds on
the Central Asian Flyway (Schielzeth et al.,
2008). A number of threatened raptor spe-
cies such as Greater Spotted Eagle (Aquila
clanga), Eastern Imperial Eagle (Aquila heli-
aca), Lesser Kestrel (Falco naumanni) and
Saker Falcon (Falco cherrug) can be found
in adjacent steppe areas, especially during
migration (Gavrilov, 1999, Gavrilov and
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Puc. 1. MoaeAbHbie

YYacTKy B paioHe uc-

CA€AOBaHMI:

1 — Kapaxap, 2 — ApbiK-

b, 3 — KOpraAbxoiH.

Fig. 1. Study plots in
surveyed area:

1 — Karazhar, 2 — Arykty,

3 — Korgalzhyn.

51°00°

50°00°

(Bevanger, 1995). EcTb cBeAeHMs1, UTO yBeAU-
YeHWe CMEPTHOCTU U, KaK CAEACTBUE, COKPa-
leHVEe MONYAsIUMIA CTEeMNHbLIX OopAoB (Aquila
nipalensis), BO3MOXXHO, BbI3BaHLI TMOEALIO
MTUL B Pe3yAbTaTe MOPAa’KEHUs] SAEKTPOTO-
koM B Kasaxcrane (Moseikin, 2003). B Ha-
IIEM WCCAEAOBAHMM Mbl COCPEAOTOUMAMCH
Ha CTenHbiX MecroobutaHusx Kasaxcraua.
Ocoboe BHMMAaHME OOpaWAAOCh HA Kaye-
CTBEHHYIO U KOAMYECTBEHHYIO OLIEHKY MOTEH-
LIMAALHOTO pUCKa AASl MTULL, KOTOPOMY OHMU
noasepraiotcsi Ha AJl Ha 3Toi caabo u3y-
yeHHol Tepputopun (Lehman et al., 2007).
Mbl MCMOAb30BaAM YYET HA TPAHCEKTaxX AAsl
MOAYY€HMs1 MEPBUYHbIX AAHHLIX, HA OCHOBE
KOTOPLIX paspadarbiBarach CTpaTerusi Mo Mu-
HMMM3aLMM PUCKOB AAsT TULL Ha AT,

PaiioH nccaeaoBanmim

BuiweyrnomsiHyTbIe CTEMHbIE MecToobUTa-
HMs1 BCTpeYyatoTcsl noecioay B CpeaHen Asum.
Mol BbiOpaAu B Ka4ecTBe TEPPUTOPUM AAsI
nccaearoBaHmin - KypraabA>KMHCKUIA  rocyaap-
CTBEHHDLI/ 3arOBEAHUK U €ro OKPEeCTHOCTM,
KOTOPbLIE SIBASIIOTCSI YaCTbIO CUCTEMbI O3€p
Tenrus-KypraabpxmuHo (50°25' N 069°15' E).
JTa cucTtema 03€p SIBASIETCS] OAHMM U3 CaMbIX
B&KHbIX MECT OCTAHOBKM B IMYTU AASI BOAHO-
GOAOTHBIX MTULL HA LIEHTPAALHO-A3MATCKOM
murpauMoHHom mapupyte (Schielzeth et
al., 2008). MHO>XeCTBO BMAOB YIPO’KA€MbIX
XMILHBIX MTUL, TAKMX KaK GOABLION MOAOPAUK
(Aquila clanga), mormabhuk (Aquila heliaca),
crernHas nycreabra (Falco naumanni) n 6ano-
6a (Falco cherrug) MoryT GbITb BCTPEYEHbBI HA
MPUAETraloMX CTEMHLIX TEPPUTOPUSIX, OCO-
6eHHo B neproa murpaumn (Gavrilov, 1999,
Gavrilov and Gavrilov, 2005). Mo3auka
MHOTOYMCAEHHDLIX COAEHLIX U MPECHLIX 03€P,
PACTIOAOYKEHHLIX B CYyXO-CTEMHOM AaHALIAg-
T€, AEAAET 3TOT PErMOH TMPUBAEKATEAbHLIM

70-20
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Gavrilov, 2005). Its mosaic of numerous
salt and fresh water lakes embedded in dry
steppe landscape makes it a region of high
public and conservation interest, particu-
larly on an international scale. The area is
protected since 1968, was declared a Ram-
sar Site in 1976, is part of the global “living
lakes” network (GNF, 2008, Wetlands Inter-
national, 2008), and was recently declared
UNESCO World Heritage Site (Saryarka —
UNESCO 2008).

Three different transects along medium
voltage power lines (10-35 kV) with upright
insulators, each around 14-15 km long,
were chosen for our study. They run paral-
lel to unpaved earth roads and are hereafter
referred to as the nearest settlements, i.e.
Arykty, Karazhar, and Korgalzhyn (fig. 1).
The construction of the poles is the same
at all three sites and the vegetation height
and density is similar along the transects, so
that the detectability of birds does not dif-
fer from site to site. In contrast to the more
urban environment around Korgalzhyn,
the area around Karazhar is characterised
by pristine steppe habitats and many (salt)
lakes whereas around Arykty fields and
mainly fallow land are predominant.

Material and methods

Field work was carried out in May and
June 2006 (up to 5 surveys at each site) and
additionally once again at the end of Au-
gust 2006. During each survey, the whole
length of the transect was examined by
walking along the power line. Thus the bias
of unequal detectability, depending on the
size of the bird, was minimized. Every cas-
ualty found within a corridor of 10 metres
width to both sides of the power line was
marked with colour spray so that accidental
double-counting during following visits was
precluded. If possible, birds were aged and
sexed according to their plumage features
(Svensson et al., 1999). All birds classified
as electrocution victims were found under-
neath or very close to the poles. Visual de-
tectable injuries of the birds were carefully
examined in order to identify electrocution.

Results

During all surveys combined, from May
to August 2006, 409 casualties of 34 dif-
ferent species were recorded in total (elec-
trocution and collision). Raptors accounted
for 44% (table 1). Among these, especially
falcons were affected, with 96 out of 179 in-
dividuals (54%). In August, only four Com-
mon Kestrels (Falco tinnunculus) out of 70
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AASI PEAAM3ALIMM MPUPOAOOXPAHHLIX MPOEK-
TOB, OCOOEHHO B MEKAYHAPOAHOM MacliTa-
6e. AaHHasi TeppUTopusi oxpaxsietcsi ¢ 1968 .,
6biAa OOLSIBAEHA BOAHO-OOAOTHBLIMU YTOADSI-
MU MEXKAYHAPOAHOTO 3HadyeHust B 1976 r.,
Kak 4Yactb rAob6aabHoM cetn «O3épa >KU3HM»
(GNF, 2008, Wetlands International, 2008),
a COBCEM HEAABHO BKAIOYEHA B CMMCOK OOL-
eKTOB BcemMMpHOro npupoAHOrO HacAeAwsl
IOHECKO (Saryarka — UNESCO 2008).

AAst Hawero wuccaeaoBaHusi BAOAL Al
cpeaHero HarnpspkeHusi (10-35 kB) ¢ 1pa-
BEepCaMM, HECYLIMMM WTLIPEBLIE U3OASITOPDLI,
OLIAM 3aAOXKEHDI TPU PA3HLIX TPAHCEKTDI,
KOKAQsl MPOTSPKEHHOCTLIO OKOAO 14—-15 Kkm.
OHM MAYT NapAaAAEALHO IPYHTOBLIM AOPOTam
K HaCeAEHHLIM MyHKTam ApbIKTLI, Kapakap n
KopraawbxuH (puc. 1):

(1) Kapaskap — rpaHuLia oxpaHsiemor Tep-
putopumn (14 km): A3l cpeaHero Ha-
MPSDKEHUS] COEAUHSIIOT YPKEHAeY U
Kapaskap, nocaeaHve 15 km Kotopbix
MPOXOASIT MPSIMO Yepe3 3aroBEAHMK.
[MoTeHUMaALHDLII  A@MOHCTPALIMOHHDIN
Y4acToKk.

(2) Apbiktol — ExkmmHam (15 km): ASI1
CPEAHEro  HarpspKeHus,  TSHyLWMeCs
MapPAAEALHO AOPOTU, MEXKAY ApPLIKTDI
n ExnmHAM. 10T yyactok ObiA BhIOpaH
MO PEKOMEHAALIMM OAHOTO MECTHOrO
JKUTEAsl, OH OLIA OLIEHEH MM KaK OCO-
60 oracHbLIM B pe3yALTaTeE HABGAIOAEHMS]
3A€Ch BOABLIIOTO KOAMYECTBA MOrMOWMX
MTULL.

(3) KopraawkuiH — buptaban (14 km): A3l
CPEAHEro M BbLICOKOTO HarmpsKeHwsl,
yxoasiipe ot KopraakbiHa Ha tor. 1ot
Y4aCTOK ObIA BLIOPAH Mo MPakTM4eCckMm
COOBPaKEHMSIM, TaK KAK OH PACMOAO-
JKEH B HEMOCPEACTBEHHOW BAM3OCTM U
€ro MOXXHO OLIAO OBLE3KATL HA BEAO-
cuneae.

Ha Bcex Tpéx yyactkax KOHCTPYKLMM Ornop,

a TaKKe BLICOTA M TYCTOTa PacTUTEALHOCTU
OAVMHAKOBDI, YTO AQET TaK’)Ke OAMHAKOBYIO Be-
[POSITHOCTL MPOITyCKa TPYMoB NTuul. B otanume
oT 6oAee ypOaHU3UPOBAHHDLIX OKPECTHOCTEM
cera KopraaxbiH, okpectHoctn Kapakapa
MPEACTaBA€Hbl HEHAPYIIEHHBbIMU  CTEMHLIMU
ydJacTkamm C MacCol COAE€HLIX O3€p, Toraa
KaK BOKPYr APDLIKTbLI AOMMHMPYIOT TAQBHLIM
06Pa3oM CEALCKOXO3SICTBEHHBIE YTOADSI.

Martepmnan u METOAbI

[MoaeBasi paboTa OCyweCTBASIAACL B Ma€e U
mioHe 2006 r. — y4acTKu MOoCeIlaAmch AO MsITU
[pas, AONOAHUTEALHO OHM OCMATPUBAAMCD elLé
pa3 B KoHUe aerycra 2006 r. B xoae kakao-
ro rnoceeHusi BbIGpaHHbIX TpaHcekT AI

individuals were adult males (the rest adult
females and immature birds). Dead buzzards
(Buteo sp.) were recorded quite frequently
as well (32% of all birds found dead). Al-
though Pallid and Montague’s Harriers (Cir-
cus macrourus and pygargus) usually do not
perch on poles, 19 remains of these harriers
were found; at least 15 of them were first
calendar-year birds. Furthermore, one im-
mature Eastern Imperial Eagle was found
(species listed as Vulnerable — IUCN 2007)
as well as three other eagles — probably
Steppe Eagles. Additionally, two Saker Fal-
cons, one of them a first calendar-year bird,
were discovered. This species is considered
worldwide as endangered (IUCN, 2007).

There is a large regional variation in to-
tal numbers of casualties with 154 dead
birds found near Arykty in May/June 2006
compared to 43 in Karazhar and 26 in Kor-
galzhyn, respectively (fig. 2). The results for
August 2006 confirm this trend. Raptors,
crows, and gulls together account for 93%
of all casualties. They are, besides small Pas-
serines, among the most abundant steppe
species in this area, so the probability to
find those is higher than in other species.
But also, they tend towards resting on poles
and are therefore more vulnerable in regard
to electrocution. Almost all raptor casualties
were found directly underneath the poles.
Only one collided raptor, a first calendar-
year Long-Legged Buzzard (Buteo rufinus),
was recorded. Mainly nocturnal migrants
such as waterfowl, waders, and song birds
are especially prone to collide with power
lines. For example two Baillon’s Crakes
(Porzana pusilla) were found dead. But their
number plays only a minor role during our
investigation since over 90% of all casual-
ties were killed by electrocution (fig. 1). In
May and June, a total of 223 casualties (44
raptors) were recorded. During only one
census at each site in August, 186 casual-
ties (135 raptors) were recorded.

Two important changes were perceived
during the summer period: (1) a distinct
increase of casualties during the summer
months and (2) the proportion of killed rap-
tors increased distinctly, especially due to
high numbers of perished Common and
Lesser Kestrels (table 1). These overall
trends are documented for each investigat-
ed transect (fig. 2 and 3). Table 2 presents
the correspondent densities of bird casual-
ties per line km and month. In the Tengiz
area, 0.1 (Korgalzhyn, May 20006) to 7.6
(Arykty, August 20006) raptors (0.9 to 8.6
birds in total) died per line kn and month.
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TLWATEALHO OCMATPVBAAUCh Ha MeWmnX Maplil-
pyTax, 4To6bl MMHMMM3MPOBATL BEPOSITHOCTD
MporycKa TPYNOB MEAKMX MTULL MO CpaBHe-
HUIO C KPYMHbIMU. KaXkabil TPy, HAMA€HHbIA
B MpeAeAaxX YY€THOM MOAOCH wupuHoi 10
MeTpoB B 06e cropoHbl o AJI1, oTMeyancs
A3PO30ABLHOM KPACKOWM AASI TOTO, YTOOLI CAY-
YaiHO AB)KADI HE yYeCTb OAHUX U TeX >Ke MOo-
rMOLWMX MTUL B TEYEHME CAEAYIOLIMX MOCeLe-
HUM. EcAn 310 BLIAO BO3MOXKHO, Y MOrnoumx
MTUL ONPEAEASIAM BO3PAcT 1 MOA (Svensson
etal., 1999). Bce nTmubl, KAAQCCUULIMPOBAH-
HblE Kak roryoume B pesyAbTate MopaxkeHmst
SAEKTPUYECKMM TOKOM, ObIAM HaMAEHDLI Mpsi-
MO TMOA OMOpPaMu MAM O4YeHL BAM3KO K HUM.
BusyaabHO OGHAPY’KMBAEMDIE MOBPEXKAEHMSI
MTUL TWATEALHO MCCAEAOBAAMCL Ha MPEAMET
MOPaKEHUM, AOKA3bIBAIOIMX CMEPTL OT SAEK-
TPUYECKOro TOKaA.

Pe3yAbTaTbl

3a MepuoA UCCAEAOBAHUI B XOAE OCMO-
Tpa A3l ¢ mas no asryct 2006 r. 6biAn 06-
Hapy>keHbl Tpynbl 409-Tm nmu 34-X BUAOB
(normbwme B pesyAbTaTe MOPAXKEHUsI SAEK-
TPOTOKOM U CTOAKHOBEHMSI C MPOBOAAMM).
MepHatble XUWHMKKM cocTaBuan 44% (Taba.
1). Cpeay HMX AOMUHUPOBAAM COKOAbI — 96
m3 179 normbumx nmmu (54%). B asrycre
TOALKO YETbIPE OOLIKHOBEHHDIX MYyCTEABLIU
(Falco tinnunculus) 3 70-M normbumx NTmUL
ObIAM B3POCALIMM CaMLIAMM, & OCTAaAbHLIE —
B3POCALIE CAMKM M MOAOAbIE MTULLI. Taioke
4acTo PErmcTPUMPOBAAUCDH MOrMBWME KAHIOKM
(Buteo sp.) — 32% ot ob1ero KOAMMeCTsa no-
mbumx ntuu. HecmoTtpsi Ha To, YTO CTernHbie
n ayrosbie AyHu (Circus macrourus, C. pyg-
argus) oObLIYHO HE MPUCAKMBAIOTCSI HA OrO-
pui ADI, noa onopamu 6bIAM OBHAPYIKEHDI
19 ocraHKOB 3TMX BMAOB; MO KparHeln mepe
15 u3 Hux — nTMubl nepeoro roaa. Kpome

Moaonoii crenHoit AyHb (Circus macrourus) — XKepTBa NMOPaKEHUs
TOKOM Ha MpoBoAax MexAy ApbIKTbl v ExmHan. 06.09.2006.
®oro Y. Aauw.

Electrocuted juvenile of the Pallid Harrier (Circus macrourus). Arykty.
06/09/2006. Photo by U. Lasch.

Discussion

In our study, we confirmed that electro-
cution represents a serious risk to birds,
in particular to raptors. In August, almost
twice as many bird victims were detected
than in the preceding months (table 1).
This increase is mainly caused by raising
numbers of electrocuted raptors and can
probably be attributed to the dispersal of
juveniles as well as to migration move-
ments. Immature birds seem to be espe-
cially prone to electrocution. Not only sin-
gle individuals but large numbers of young
birds died by electrocution which is in ac-
cordance with the results of other studies
(e.g. Janss and Ferrer, 2001, Rubolini et al.,
2001). Casualty densities averaged over all
sites and the whole study period account
for 1.3 raptors (3 birds in total) per km and
month. This indicates an outstanding elec-
trocution rate during the summer months.
In other studies, much lower electrocution
rates were stated. Rubolini et al. (2005) de-
termined a median rate of 0.25 birds per
km and month (3 birds per km and year)
for different habitat types in Italy. Karyakin
et al. (2005) reported densities of 0.56
raptors per km for one census carried out
in May 2003 in Western Kazakhstan.

Our own observations show that the car-
casses of killed birds remain for some time
beneath or near the pole. Even after two to
three weeks most of the carcasses were still
there. Ferrer et al. (1990) also dealt with the
problem of “disappearing” casualties and
concluded that after one month only 40% of
the original number are left. Since our cen-
sus was carried out at least once a month
probably an even higher proportion of the
overall casualties was documented along
the three transects.

We found that besides waterfowl also
waders, passerines, etc. collide with power
lines. These species are primarily small and
therefore do not remain beneath the pole
for a long time (Ferrer et al., 1990); prob-
ably because they are prone to dislocation
by mammals and carrion-eating birds and
their decay rate is much faster. This could
be confirmed by this study since most small
birds encountered only died recently prior
to detection. Thus, a potential underesti-
mation of small-sized casualties should be
taken into consideration.

Since there is no difference in pole con-
struction (and thus also in the potential dan-
ger) our data suggest that the total number
of casualties depends upon the surround-
ing habitat quality. The denser a local bird
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Taba. 1. Yvcro norvbumx nTvL, HAMAEHHDLIX Ha TPEX TPaHCEKTax BAOAL AT B
TEYEHNE BCETO MEPUOAA MCCAAOBaHMA, C Mas 1o aBryct 2000 r.; OCHOBHYIO Maccy
MOrMWMX NTUL, OTHECEHHBIX K KATETOPUM «APYIME», COCTABASIIOT, TAABHLIM 06PA3oM,
BpaHosbie (Corvus cornix u C. frugilegus).

Table 1. Number of casualties found in total along the three investigated transects

during the study period from May to August 2006; mainly crows (Corvus cornix and

C. frugilegus) account for the casualties summarized as “others”.

Bua / Species

KoAm4ecTBo NTyu, NOrmémmx ot nopaxkeHms
3aekTpoToKom / Number of electrocuted birds

APpBIKTBI
Arykty

Kapaxxap
Karazhar

Kopraabxoin
Korgalzhyn

Maii-oHb
Bcero / Total

May—June
Mait-MioHb

ABrycr
August
May—June
ABrycr
August
Marii-MioHb
May—-June
ABrycr
August

[NepeneAsTHuK
Accipiter nisus

MOTIUABLHUK
Aquila heliaca
OpAbl sp.

Aquila sp.
KaHrok

Buteo buteo vul-
pinus

3MMHSIK

Buteo lagopus

KypraHHuk
Buteo rufinus

KypraHHuk n
KaHIOK

Buteo rufinus,
B. buteo

KaHrok sp.

Buteo sp.

AyHbL cTenHomn
Circus macrourus

AyYHM cTernHom n
AYroBom

Circus macrourus,
C. pygargus
baroGaH

Falco cherrug

[ycreabra
OBLIKHOBEHHAs!
Falco tinnunculus

[Tycreabru
OOLIKHOBEHHAas U
cTenHas

Falco tinnunculus,
F. naumanni

Ko6umk

Falco vespertinus
KopuyH

Milvus migrans
Bce nepHartbie
XVNIIHUKA

All raptors
Apyrue / Others
Bcero / Total

—_
—_

12 12

10 40 9 2 61

32 114 9 15 3 6 179
122 15 34 24 23 12 230
154 129 43 39 26 18 409

population the higher the risk of electro-
cution of single individuals. Since the area
around Karazhar and also Arykty is almost
undisturbed, higher breeding densities of
raptors e.g. Pallid Harrier and Short-Eared
Owl (Asio flammeus) in those habitats are
likely. Three dead Short-Eared Owls were
found along the Arykty transect. Addition-
ally, a colony of Rooks (Corvus frugilegus)
about 300 breeding pairs and a falcon col-
ony composed of Common Kestrel (6 pairs)
and Red-Footed Falcon (Falco vespertinus)
(about 10 pairs) were found 7 km north
from Arykty. Thus, besides juvenile dis-
persal, another reason for high numbers of
casualties in Arykty could be accounted for
by the nearby falcon colony and a grada-
tion year of voles in 2006 (J. Kamp, pers.
comm.) leading to high breeding success of
all raptor species.

On the population level, it has been re-
vealed that electrocution can severely af-
fect highly threatened bird species like the
Saker Falcon. Tucker and Goriup (2005)
suggest that losses due to electrocution
have a significant impact on populations of
this species.

Since reliable data on local raptor popu-
lations are not available, it is hardly possi-
ble to determine the impact of these high
electrocution rates on a local level. It is
however known that electrocution has a
negative impact on the global populations
of not yet globally endangered species,
e.g. Steppe Eagle, Long-Legged Buzzard,
and Common Kestrel (Tucker and Goriup,
2005). Large Raptors follow the k-strategy
(Meyburg et al., 2004) and therefore in-
creased mortality has a large impact on
the composition and size of populations
(Rubolini et al., 2005). For rare species,
the death of only some birds may al-
ready have significant consequences for
the whole population. Bevanger (1994)
points out towards the possible cumula-
tive effects of various negative impacts
on bird populations. Considering the re-
ported high power line mortality (which
comprises only a small fraction of the to-
tal numbers of birds killed by electrocu-
tion worldwide), he calls for raised public
awareness and activities to mitigate ad-
verse effects on bird life despite not al-
ways available data about effects on local
populations (Bevanger, 1998).

Conclusion
The investigated power lines (which be-
long to the most common construction
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Puc. 2. Obuwee KornyectBo nornbumx Ha ASIT ATUL M AOASI TUL, NOrMBILINX B pe-
3yAbTaTe CTOAKHOBEHMS C riposoAamm N[, no Tpém TpaHCeKTam.

Fig. 2. Total number of casualties and proportion of collision along the three
transects.

TOro, ObIAM OBHAPY KEHDbI TPYMbI OAHOTO He-
MOAOBO3PEAOTO MOTMALHMKA (YSI3BMMbIV BUA,
coraacHo crimcky MCOIT 2007 r.) n Tpéx
OPAOB, BEPOSITHO CTenHbIX. B AomoaHeHue
K 5TOMy ObIAM OBHapY’KEHDbI TPYbl AByX 6a-
A0BaHOB (yrposkaembiii BuA, coraacHo IUCN,
2007), OAVH U3 KOTOPbLIX — MOAOAAs MTMLA
MepPBOro roaa.

[MpymeyaTeAbHO, YTO pPErvoHbl  CUALHO
OTAMYAAMCDL O OOLIeMYy YMCAY HAMAEHHDIX
TpynoB: B mae—utoHe 2006 r. BOKpYr ApbIK-
Tol OLINO HaviaeHO 154 Tpyna, TOrAa Kak B
Kapakape u B KoprankosiHe 43 u 26, coort-
BETCTBEHHO (puc. 2). VMiccaeaoBaHus B aBrycre
2006 r. MOATBEPAUAM 3TY TEHAEHLIMIO.

XVIIHMKM, BOPOHDLI U YalKu COCTAaBASIIOT
93% ot Bcex nornbumx nrmu. OHU, MOMUMMO
MEAKMX BOPOOLUHLIX MTWL, OAHM M3 CaMbIX
OBbLIYHLIX BMAOB CTEMU B 3TOM PErMOHE, Mo-
3TOMY BEPOSITHOCTL HalTUM UX TPYMbl Bbille,
yem TpyIbl APYrux BuaoB. OHU MpeAnoymnTa-
10T oTAbIXaTh Ha onopax A3[1, un Tem cambim
6oAee YsI3BUMbI AASI TTOPAKEHUSI SAEKTPUYE-
k1M TokoM. [Toutn Bce norubwme XuwHble
NTULDI BLIAM HAAEHbI HEMOCPEACTBEHHO MOA
ornopamu. [MGeAb B pe3yALTaTe CTOAKHOBEHMSI
C npoBoAamy BbIAA 3aPErMCTPUPOBAHA TOAL-
KO AASl OAHOTO XMIUHMKA — UM OKA3aACsl Kyp-
raHHuK (Buteo rufinus). OcCO6EHHO CKAOHHDI
K CTOAKHOBEHMIO C nposoAamu A3l Ho4YHbIe
MUIPAaHTLI, TaKMe KaK BOAOTAABAIOWIME MTU-
Libl, KYAMIKM M NeBYMe NTULLI. Tak, HaA€HHbIe
noroHuiy (Porzana pusilla) siBHO nornéam ot
CTOAKHOBEHMs1 ¢ npoBoaammn. OaHako obuiee
KOAMYECTBO MTULL, MOTMOWMX MO 3TOV NMpPUYn-
He, B Hawel BLIOOPKE HE3HAYMTEABLHO, TaK KaK
6oree 90% Bcex NTULL MOTMOAU B pe3yAbTaTe
MOPaKEHMsI SAEKTPOTOKOM (puc. 1). B mae n
mioHe 2006 r., B 0OLEN CAOXKHOCTU, BLIAM 3a-

type) pose a thread to birds. But it has to
be pointed out that power lines are not
necessarily dangerous to birds. It is the
combination of badly engineered insula-
tor and conductor constructions (which
can be found especially on medium volt-
age power lines) on the one hand and of
the attractiveness of power poles for many
birds, especially raptors, on the other
hand that explains the high risk posed to
birds in our study area. On the short term,
priority should be taken to apply safety
measures (e.g. isolating caps) in sensi-
ble areas with high densities of breeding
and migrating birds. On the long run, the
overall aim should be to render all medi-
um power lines safe in a feasible way. This
can be achieved by different means which
are outlined, e.g. by Haas and Schuren-
berg (2008) and Matsyna (2008):

- the modification of power lines (when
they are reconstructed), e.g. by the use of
suspended insulators,

- the cover of insulators with PVC caps,
i.e. isolated tubing close to poles,

- the reduction of power lines, e.g. by
the introduction of alternative, local energy
sources (e.g. solar energy in immediate
proximity to the consumers).

Engineers of power supply companies
should be aware of this danger to avian
fauna. Accordingly, bird safety has to be
considered when new poles are erected
and unnecessarily dangerous construc-
tions, viz. upright insulators, should be
banned. Karyakin (2008) suggests that
in Kazakhstan measures should be im-
plemented at the state level, e.g. as in
Germany where the construction of new
“Kkiller poles” became generally prohibited

B3pocabii rpad (Corvus frugilegus), mornbumsi Ha ASI1.
ApbikTbl. 14.09.2006. dorto Y. Aaui.

Electrocuted adult of the Rook (Corvus frugilegus).
Arykty. 14/05/2006. Photo by U. Lasch.
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Puc. 3. Aorst MEPTBLIX XMWHDIX MTUL, HAMAEHHDLIX Ha TPEX TpaHCeKTax BAOAL AJIT.

Fig. 3. Proportion of dead raptors found along the three transects.

perncTpypoBaHnl 223 >kepTBbl (B TOM YMCAe
44 xyuHuKa). B TeyeHne TOALKO OAHOrO Ha-
OAIOAEHMSI B ABIYCTE OLIAM 3aPErvCTPUMPOBAHDI
186 >xepTB (B TOM Uncae 135 XMIHMKOB).

C TeyeHMEM AeTa, C Mas MO aBIYCT, OTMe-
YaeTcsl ABa BAXKHLIX M3MeHeHwust: (1) 3ameTHoe
YBEAUYEHME OBILIETO YMCAA SKEPTB U (2) OTUET-
AVIBOE YBEAUYEHME AOAV YOUTHIX XMIUHMKOB,
OCOBEHHO 3a CYET BLICOKOM YMCAEHHOCTU
TPYyrnoB O6blKHOBeHHle U CTEMHLIX MYCTEALI
(tabA. 1). DM TEHAEHLIMM 3aPErVCTPUPOBAHDI
AASI KOKAOTO MCCAEAOBAHHOTO ydactka AS[1
(pyic. 2 n 3). TabaMuA 2 MOKa3bLIBAET COOT-
BETCTBYIOLLYIO MAOTHOCTL MOTMOWMX MTUL HA
1 km A3l B mecsil. B parioHe o3. TeHrus ko-
AVIYECTBO MOrMOWMX XMUWHBIX MTHL BAPbLUPY-
er or 0,1 oc./km B Mecsiu (KopraabKbiH, mar
2006 r.) A0 7,6 oc./km B Mecsill (APbIKTbI, aB-
rycr 2006 r.), a obuiee KOAMYECTBO MOrMOWmMX
ntuu — ot 0,9 Ao 8,6 oc./KM B MeCSILL.

O6cyxaenne

B pesyAbTate Hawmx MCCAEAOBAHMIA MOA-
TBEP)KAEHO, YTO CMEPTL OT SAEKTPUYECKO-
ro TOKa MPEACTABASIET CEPLE3HLIA PUCK AASI
nTilL, B OCOBEHHOCTM XMIIHbIX. B aBrycre
6bIA0 OOHAPY’KEHO MOYTH BABOE BOAbLIE MMO-
l'Vl6l.l.lI/lX NTUL, YEM B MPEALIAYLIMX Medslax

Ta6a. 2. CpeaHsisi MAOTHOCTb MOrMBWMX NMTvL (OC./KM B MECSLI).

Table 2. Dead birds found averaged per line km and month.

and all existing power poles have to be
rendered safe until 2012 (Federal Nature
Conservation Act 2002: BNatSchG §53).
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(Taba. 1). Takoe yBeAmyeHMe YPOBHs rmbean
BbI3BAHO, TAABHBLIM OOpAa3oM, 3a CYET rmb-
HYIIMX XULWHMKOB M MOXXET ObLITb CBSI3aHO C
BLIAETOM MOAOADLIX M3 THE3A U HAUYAAOM MMU-
rpauuu. Kak nokasuiBaloT MICCA€AOBAHMSI, MO-
Aoable MTUUbE BoAee MoABEPIKEHBI TMGeAM OT
IAEKTPUYECKOTO TOKA — 3T AAHHbIE XOPOLIO
COTAQCYIOTCS M C Pe3yALTaTaMM APYTUX UCCAE-
aoBareaeii (Janss and Ferrer, 2001, Rubolini et
al., 2001). TAOTHOCTbL MOrMBWMX MTULL, YCPEA-
HEHHasl MO BCEM y4acTKam M BCEMY MEPUOAY
MCCAEAOBAHMSsI, COCTaBASIET 3 OC./KM B MeCsL
(XMILHDbIE NTULILI COCTABASIIOT 1,3 OC./KM B Me-
csiu). OTO OYeHb BLICOKUM YPOBEHbL rMbeAn
MTUL OT SAEKTPUYECKOTO TOKA B TEYEHUE AET-
HUX MecsiueB. B apyrmx pabotax ory6AMKo-
BaHbl 6oAee HM3KME MAOTHOCTM rMGeAm MU
Ha ASI1. A. Py6oanHu c coasropamu (2005)
NPVBOAUT MAOTHOCTL MOrMOWMX OT Mopaske-
Hus1 aaekTpoTokom ntuu 0,25 oc./km B mecsiu
(3 0C./KM B TOA) AASI PA3AMHHDLIX MECTOOOU-
TaHui B Utaamm. V. KapsikuH ¢ coaBTopamm
(2005) coobwaer O MAOTHOCTM MNOrnbIWMX
XUWHLIX NTUL 0,56 ocC./KM AAsl pa3oBoro Ha-
OAIOAEHMS1, BLIOAHEHHOTO B Mae 2003 r. B
3anaaHom KasaxcraHe.

Hawmn cobcrBeHHbIE HABAIOAEHMSI MOKA3bI-
BAIOT, YTO TEAA YOUTBIX MTULL OCTAIOTCSI B TEYE-
HUE HEKOTOPOro BPEMEHU MOA OMOPOI UAU
OKOAO Heé. Aake MocAe ABYX — TPEX HeAeAb
GOALLIMHCTBO OCTAHKOB BCE €lUé BCTPEYAAUCDH
MOA Oropamm Ha NMpPeXXHux mecrax. M. dep-
pep c coasropamu (1990) HabAloAaA «UC-
Ye3HOBEHME» TPYMOB U 3aKAIOUMA, UTO Yepes
MECSILL MOCAE TMOEAU MOA OMOPaMM OCTAETCsI
AeKaTb TOAbKO 40% ntuu. Tak Kaxk Haw y4ér
BLIMOAHSIACSI MO KpariHEelW Mepe OAVH pas3 B
MECsILL, BEPOSITHO, YTO Ha TPEX OOCAEAOBaH-
HbIX Hamm y4dactkax Al nmeaa mecro ewé
6oAaee BLICOKast TMOeADL MTULL.

Mol 3ahMKCMPOBaAU, YTO MOMMMO BOAO-
MAABAIOIIMX MTUL, OT CTOAKHOBEHMs C MpO-
BOAAMM TaKKE TUOHYT KYAUMKM, MEAKME
BOPOOLUHLIE M APYrME€ MTULLL. DTV BUADI
OTAMYAIOTCSI, TMPEXAE BCEro, MEAKMM pas-
MEPOM UM HE OCTalOTCsl AOATO A€XKaTb IMOA
onopamu (Ferrer et al., 1990), BeposiTHO Mo-
TOMY, YTO YTUAUBMPYIOTCSI MAEKOTIUTAIOWMMMI
M MTYLAMM-TIAAAALLIMKAMM, & TAK)KE MOTOMY,
YTO UX PABAOKEHME MPOUCXOAUT HAMHOTO
6bicTpee. DTO MOATBEPIKAAETCSI M HALIMM UC-
CAEAOBAHMEM, TaK KaK OOABLIIMHCTBO MEAKMX
MTULL, CTOAKHYBLIMXCSI C MPOBOAAMM, OOHA-
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OMAaCHOCTV AASI MTULL), HAWM AAHHLIE MOKa-
3bIBAIOT, YTO pasMep rMOeAn MTUL 3aBUCUT
OT XapPaKTEPUCTMK MECTOOBMTaHUM, Yepes
kotopbie ADIT npoxoast. B 6oaee MAOTHLIX
THE3AOBLIX IPYMMMPOBKAX MTUL CylleCTByeT
6oaee BLICOKUIM PUCK TMOEAM OT SAEKTpUYE-
CKOrO TOKa OTAEALHbIX 0cobeit. Tak Kak Tep-
putopumn Bokpyr Kapaxapa v ApbIKTbl TOYTH
HE HapyIEeHbI, 3AeCh BEPOsITHA BOAEEe BLICO-
Kasl THE3AOBAasl MAOTHOCTL XMIUHWMKOB, TaKUX
KaK CTEMHOM AyHb M OOAOTHasi coBa (Asio
flammeus). Tpu MEpPTBbLIX OGOAOTHBLIX COBbI
6bIAV HAIAEHDI HA TPaHCEKTe BAM3 M. APLIKTLI.
B 7-mu kKM ceBepHee M. ApLIKTbl ObIAM Hai-
AeHbl KoAoHuM rpadert (Corvus frugilegus),
YUCAEHHOCTbIO OKOAO 300 pasMHoOsKaloWmMX-
Cs1 Map, U ABE KOAOHMM COKOAOB — OBLIKHO-
BEHHLIX MycTeAbr (6 nap) u kob4nkos (Falco
vespertinus) (npubansuteabHo 10 nap). Ta-
KMM OOpasoMm, MOMMMO PAa3AETa MOAOADLIX,
BLICOKYIO YMCAEHHOCTb MOrMOWMX MTUL Ha
AJI1 6AM3 M. APBLIKTbI MOYKHO OBBLSICHUTL CO-
CEACTBOM KOAOHMI COKOAOB, & TalkKe TeM,
uto 2006 r. BLIA yPOXKAHLIM Ha MOAEBOK (V.
Kamn, AMuHOe coobleHue), YTO MPUBEAO K
BLICOKOMY YCIeXy Pa3sMHOYKEHUsT BCEX BUAOB
XMIUHBIX MTULL.

Ha nonyAsiuMoOHHOM ypOBHE OLIAO MOKa-
3aHO, YTO CMEpPTL OT DAEKTPUYECKOTO TOKa
MOYKET CMABLHO 3aTPOHYTb TaKkMe yrpoykae-
Mble BUAbI, Kak 6arobaH. I. Takep u I1. Topu-
an (2005) npeanoaararot, 4Yto rnoTepu us-3a
CMEPTHOCTM OT MOPAKEHMSI SAEKTPUYECKUM
TokOoM Ha A3l umean cylwecrBeHHoe BO3-
AEVCTBME Ha MOMYASILIMM 3TOTO BUAA.

Tak Kak HaaéXHble AAHHblE OTHOCUTEALHO
YMCAEHHOCTU U PACTIPEAEAEHMS XMUILHDIX MTULL
Ha VICCAEAYEMOW TEPPUTOPUM OTCYTCTBYIOT,
€ABa AM BO3MOYXHO OIPEASAUTL BAMSIHME
CTOAbL BLICOKOTO YPOBHSsI TMOEAU OT SAEKTPU-
YeCKOro Toka Ha MecTHble nonyAsiunm. OAHa-
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AAst TonyAsiumm B ueaom. K. besanrep (1994)
OMNUCaA BO3MOYKHbLIE KYMYASITUBHbIE 3chheK-
Tbl PA3AUMYHBLIX OTPULIATEALHLIX BO3AEACTBUM
Ha MonyAsiuMu ntmu. PaccmarpuiBast BLICOKYIO
cmepTHOCTL NTUL Ha ASI1, 0 KOTOpon MAET
peyL B €ro coobuweHnn (KOTOPOE BKAKOYAET

Moseikin V.N. The operation and construction
of fatal power lines continues in Russia and Kaza-
khstan. — Abstract. World Conference on Birds of
Prey, Budapest, May 2003. 2003.

Rubolini D., Bassi E., Bogliani G., Galeotti P.,
Garavaglia R. Eagle Owl Bubo bubo and power
line interactions in the Italian Alps. — Bird Con-
serv. Int. 2001. 11: 319-324.

Rubolini D., Gustin M., Bogliani G., Garavaglia R.
Birds and powerlines in Italy: an assessment. —
Bird Conserv. Int. 2005. 15: 131-145.

Sanchez-Zapata J.A., Carrete M., Gavrilov A.,
Sklyarenko S., Ceballos O., Donazar J.A., Hiral-
do F. Land use changes and raptor conservation
in steppe habitats of Eastern Kazakhstan. — Biol.
Conserv. 2003. 111: 71-77.

Schielzeth H., Eichhorn G., Heinicke T., Kamp J.,
Koshkin M.A., Koshkin A.V., Lachmann L. Water-
bird migration on the Central Asian flyway: Pop-
ulation size estimates from a key staging area in
Central Kazakhstan. — Bird Conserv. Int. 2008.
18. P. 71-86.

Secretariat of the Convention on Wetlands
The List of Wetlands of International Importance
21 February 2008. 2008. 39. http://ramsar.org/
key_sitelist.htm

Sergio F., Marchesi L., Pedrini P., Ferrer M.,
Penteriani V. Electrocution alters the distribution
and density of a top predator, the Eagle Owl Bubo
bubo. —J. Appl. Ecol. 2004. 41. P. 836-845.

Svensson L., Grant P.J., Mullarney K., Zetter-
strom D. Der neue Kosmos Vogelfthrer. Kosmos.
1999. 400 p.

Tucker G., Goriup P. Assessment of the merits
of an instrument under the Convention on Mi-
gratory Species covering migratory raptors: Re-
view of the Status of Migratory Raptors in Africa
and Eurasia. Defra. 2005. 76 p.

UNESCO. World Heritage List. 2008. http://
whc.unesco.org/en/list/1102. Downloaded on
04.11.2008.

Wetlands International. Ramsar Sites Information
Service. 2008. http://www.wetlands.org/rsis.

Kob6umk (Falco vespertinus), cameLl B BO3pacte AByx
A€T, C MOVIMAHHOM MDILILIO — XKEPTBA OT YAAPAa TOKOM Ha
A3I1. Apbiktbl. 11.06.2006. Poro U. Kamna.

Electrocuted male of the Red-Footed Falcon (Falco
vespertinus) 2 years old with the caught mouse.
Arykty. 11/06/2006. Photo by J. Kamp.
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TOALKO MAAYIO 4acTb OT OBLIEro KOAMYECTBa
NTWL, NOrMOWMX OT SAEKTPUYECKOTO TOKA BO
BCEM MUPE), OH MPUBAEKAET BHMMaHMe oble-
CTBEHHOCTU K HEOBXOAMMOCTY Pa3BMUBATDL AESI-
TEALHOCTb, CMSITYAIOILYI0 HEBAAroMpusITHbIE
BO3AEMCTBMSI HA MTVL, ADKE €CAM HE UCCAe-
AOBAaH MacIITab BAMSIHUSI 3TMX BO3AEICTBUM HA
mecTHbIe nonyasiumu (Bevanger, 1998).

3axkAloueHnme

NccrerosanHbie Al (koTopble  MmeroT
camble PacrpOCTPaHEHHbIE KOHCTPYKLUMM)
HecyT yrpo3sy ntmuam. Ho Haao Takke otme-
THTB, 4To NI He 0BSI3aTEALHO OMACHDBI AASI
nvu. [1pocto KOMOMHALMSI MAOXO CHPO-
€KTVMPOBAHHLIX M3O0ASITOPOB U TOKOIPO-
BOASIIMX TPAaBEPC, XapakrtepHas Aaast A3l
CPEAHEero HarmpsiKeHusl, C OAHOW CTOPOHbI,
U TMPUBAEKATEALHOCTL OMOP AASl MHOTMX
NTUL, OCOBEHHO XMIHLIX, C APYrOil CTOPO-
Hbl, OBDLSICHSIIOT BLICOKMI PUCK rMOEAU ML
B paiioHe uccaeaoBaHus. CAeAOBaTeALHO,
Mbl CYMTAEM, YTO B Kpardarume CpPoKu He-
OOXOAMMO MPOBECTM MTULIE3AWMNTHLIE MEPO-
npusiTist Ha MoAOGHLIX ASIT € MCNoAL30Ba-
HUEM, Harpumep, U30AUPYIOWMX KOATMAKOB,
OCOBEHHO Ha TEX TEPPUTOPUSIX, HA KOTO-
PbIX HAOAIOAAETCSI BLICOKAsI MAOTHOCTb THE3-
ASILIMXCS Y MUTPUPYIOWMX NTuul. B kayectse
AOATOCPOYHDIX MEPOTIPUSITUI HEOBXOAMMO
PEKOHCTPYMPOBATh U CAEAATh Ge30MacHLIMM
As ntuu Bce ASI cpeaHero HanpspkeHwmsl.
DTO MOXET ObITh AOCTUIHYTO PA3AMYHLIMU
CPEACTBaMM, KOTOPLIE MPEAAOYKEHDLI B PsIA€
nybaukaumin (Haas and Schurenberg, 2008;
Matsina, 2008):

- moandcpvkaumsi Al Npy peKOHCTPYKUMK,
HaripyMmep, rnpu oMol MOABECHLIX U30As-
TOPOB,

- 3aKpbITUE M3OASITOPOB U MPUAErarowei
4acTu TOKOHECYLIEro MPOBOAA KOAMAaKamMy 13
MOAVIBUHUAXAOPMAA,

- cokpaileHue nHppactpykrypbl AT ny-
TEM BBEAEHUsI AALTEPHATUBHLIX MECTHLIX UC-
TOYHMKOB 3SHEPIruM (Harnprmep, COAHEYHasl
SHeprusi B HEMOCPEACTBEHHON GAM30CTM OT
norpebureaein).

MH>KeHepbl  SAEKTPUYECKMX  KOMMaHui
AOMAXKHBI 3HaTh 06 onacHocty ASIT AAst TULL.
CooTBETCTBEHHO, 6€30MacHOCTbL NTULL HEOO-
XOAMMO Y4YUTLIBATDL MPU COOPY>KEHUU HOBLIX
ASI1, 1 u3AMLIHE onacHbIe KOHCTPYKUMK, TO
€CTb WTLIPEBLIE M3OASITOPbLI HA METarnYe-
CKMX TPaBEPCAX, AOAKHDLI ObITh 3arpeweHbl.
. Kapsiknn (2008) pekomeHAyeT, B YaCTHO-
crn, 4ytobbl B KasaxcraHe mepsbl o 3awmre
nTmu 6bl/\l/l MPUHSTLI HA TOCYAQPCTBEHHOM
YPOBHe, Haripymep, Kak B [epmaHuu, rae
CTPOUTEALCTBO HOBLIX «ADl-yOuiiu» 3arpe-

weHo, u Bce cyuecrtBytoume Al AOAKHDLI
ObITb PEKOHCTPYMpPOBaHbl A0 2012 r., co-
rAacHo MeaeparbHOMY 3aKOHY MO OXpaHe
npupoasl (2002).

bAaaroaapHocTM

Mo 6aaroaapum DAAD u NABU Tepma-
HMM 3a (PMHAHCOBYIO MOAAEPIKKY HALIMX UC-
crearoBaHui. MoaeBast pabora 6Guiaa Obl He
BO3MOXKHA 6€3 BCECTOPOHHEN MOAAEPIKKM
YUYACTHUKOB MPOEKTA MO KPeyETke, 0coOeH-
HO M. KowkuHa u P. llearoHa. Mbl npu-
3HateAbHbl M. Kamny u T. Cauepy 3a LeHHble
KOMMEHTapum K Hawel pykonucu, T. 3eliHy,
AOGE3HO MPOBEPMBLIEMY AHTAMIACKUI TEKCT.
OraeAbHast 6aaroaapHocTs M. Xumneao 3a
MOBbLILEHNE KAYECTBA Hawel paboTbi M AOA-

rOBPEMEHHYIO MOAAEPIKKY.

CoBpemeHHble nTiuesawmTHble ycrpoiictsa Ha Al
6-10 kB. dorto I. IpuurytkuHa.

Modern bird protective devices on a power line
6-10 kV. Photos by G. Grishutkin.



