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[Mpobaema rubeam NTvL Mpyv KOHTaKTe C BO3-
AYIIHBLIMY AMHUSIMU SAE€KTPOTMEePEeAayy MOLL-
HocTbio 6-10 KB (BA 6-10 KB) ceroaHst wmm-
poko m3pectHa (CaatbikoB, 1999; Haas,
Nipkow, 2004). HecOMHEHHO, HAMBOADBLLYIO
OMaCHOCTb AAST XVLIHDIX MTULL 5TU AVIHUM DA€K-
TPOMEPEAAYM MPEACTABASIIOT B IOXKHDIX, He3-
A€CHDLIX parioHax, FA€ UX OrMOPbLI YaCTO SIBASI-
IOTCS1 €AVHCTBEHHLIMM MECTaMM AAST OTAbIXA U
MOAKAPayAMBaHUsl A0OLIUM (3BOHOB, KpuBo-
HocoB, 1981; INepepsa, baoxuH, 1981). Oa-
HaKoO, KaK NMoKa3aAu Hallm UCCA€AOBAHWUsI, BbI-
MOAHEHHDLIE B AECHOM M A€COCTENMHOM 30Hax
ueHtpa EBponerickon yactm Poccun, 1 3aech
3KCMAyaTUpyeMble B HacTosiiuee Bpemst BA 6—
10 KB NpeACTaBAsIOT CePLE3HYIO YTPO3Y AASI
MHOI'MX BUAOB AHEBHLIX XMIIHLIX MTUL U COB.

PayioH MCCAEAOBAHMM

Hwkeropoackasi 06AaCTb PACoAOKEHA
mexxay 54°35' 1 58°10' ceBepHOM WIMPOTLI U
mexay 41°40' v 47°35' BOCTOUHOM AOATOTBI.
Ee obwast naowaas coctaasier 76624 km? u
XapakTepr3yeTcst GOALIMM pasHooOpasmem
NMPUPOAHLIX YCAOBUI. CTeneHb AeCOMOKpPbI-
THst TeppuTopun obaactm coctasasiet 40,7%

The problem of bird electrocutions on the
power lines with voltage 6-10 kV is broad
known today (Saltikov, 1999; Haas, Nipkow,
2004).

Certainly, the power lines with voltage 6—
10 kV are the most dangerous for raptors in
the southern woodless regions where the
electric poles are used by birds for rest and
to look about for prey very often (Zvonov,
Krivonosov, 1981). However, our research-
es in the forest and the forest-steppe zones
of the European part of Russia have shown
that here the power lines with voltage 6—
10 kV are very dangerous for many species
of raptors.

Area

Geographical coordinates of the Nizhniy
Novgorod District are N 54°35'-58°10', E
41°40-47°35'. The total territory is 76624
km? and there are much different nature con-
ditions. The degree of covering by woods is
40,7% (2004) and gradually decreases from
North to South from 80.2% to 1.1%.

Density of power lines is irregular in dif-
ferent regions of district and fluctuates from
0.1 to 0.59 km power lines per km?.

In the most regions the ferro-concrete
poles with an iron cross-arm dominate.

Methods

The estimation of raptors electrocution has
been done within program of studying the
general influence of power lines on birds in
the Nizhniy Novgorod District. During sum-
mer-autumn periods in 2001-2004 we have
inspected 4100 electric poles. The total

3umHsik (Buteo lagopus), nornbwmii Ha A3l1. doto A. MaubiHb

Rough-legged buzzard (Buteo lagopus) killed by electrocutions.
Photo by A. Matsina



34 INepHarbie xuwHUKM 1 nx oxpaHa 2005, 2

OxpaHa nepHartbiX XUILHUKOB

Puc. 1. Kaprta parioHa pa-
60T; HyMepaumsi PaiioHOB
COOTBETCTBYET TaKOBOM B
TeKcre

Fig. 1. Map of surveyed
regions. Numbers of the
regions are the same in
text

(2004), nocreneHHO yMeHbLAsICh MO Harpas-
AeHmio ¢ ceeepa Ha tor ot 80,2 % (BapHa-
BUHCKMIA parioH) Ao 1,1% (KpacHOOKTOpL-
CKWI PaloH).

DHepreTuyeckasl cMcrema XopoLo PasBu-
Ta U CTPYKTypUpoBaHa. [MAOTHOCTL pacmnpo-
CTpPaHEHMs SAEKTPUYECKMX CeTel MO PasAnY-
HLIM paioHam OOAACTM HEPABHOMEPHA U
koaebaetcst ot 0,1 a0 0,59 km BA/km? (B
cpeaHem 0,32).

CooTHolEeHMe Pa3ANYHLIX TUIOB Orop B
pasHbIx parioHax Hwkeropoackoi obaactu
KOAEOAETCSI B IWMPOKMX MpeAeAax. B 6oAb-
LIMHCTBE PANOHOB MPEOBAAAAIOT Xkeae306e-
TOHHbIE KOHCTPYKLMM C METAAAMYECKOM Tpa-
Bepcoi. [1pn 3TOM AOASI A€PEBSIHHLIX Orop
B HEKOTOPLIX PAiOHAX AOCTATOYHO BLICOKA U
Aocturaet 45 % (KctoBckuii paiioH), HO B
LIEAOM MO OBAACTM 3HAUYMTEALHO HVDKE.

Martepmnan n METOAMKA

OueHKa MacTaboB rMOeAn XMIHDBIX MTULI
BLIMOAHEHA B PAMKax pPaboThbl MO U3yYEeHUIO
obwero BAusiHust ADI1 Ha opHUTOdAYHY
Hwkeropoackoit obaactu. C 3T0# LeAbio B
AeTHe-oceHHuI nepuoa 2001-2004 rr. 6biA
BLIMOAHEH PsIA MAPLIPYTHLIX YYETOB, MPOTsl-
>KeHHocTblo 277,5 km BA 6-10xkB (6oaee
4100 ornop).

OCHOBHbIE MICCAEAOBAHMSI BbLIMOAHEHDLI B
boropoackom (1), KcroBckom (2) u Apsamac-
CcKoM (3) parioHax (puc. 1). 3aech npousse-
A€H AETAALHDLIE OCMOTP 3HAYMTEALHOM YaCTU
AVIHUI 3AeKTporniepeaaun. Tak, B Ap3amac-
CKOM parioHe ocMoTpeHo 47,1 km n3 664,1
(7,1%), B KctoBckom paiioHe 63,8 KM U3
217,1 (29,4%). B bOropoACKOM paiioHe 06-
Wasl MPOTSHKEHHOCTL MAPLIPYTOB COCTaBUAA
30,1 kM. 3Aech BbIAA BLINMOAHEHA CEPUSI MO-
BTOPHDLIX OCMOTPOB AMHMIA HA MOAEALHOM
y4acTKe, MO3BOAMBLLASI OMPEAEAUTL CKOPOCTD

AN (6-10kB) ¢ skere306eToHHbIMM oropamu B Hike-
ropoackosi obaactn. oto A. MaLbiHb

The power lines in Nizhniy Novgorod District (6-10 kV)
with the ferro-concrete poles. Photo by A. Matsina

length of our routes along power lines with
voltage 6-10 kV (table 1) was 277.5 km.

For studying the influence of ecological
location of power lines on frequency of bird
electrocutions we according of locality di-
vide the of power lines on five basic eco-
logical types:

Type 1 — open territories without trees
(fields, meadows, pastures and marshes);

Type 2 — forest edges and forest-lines; the
power lines are not more 200 m from forest;

Type 3 —nature and cultivated forests, and
the woodland parks;

Type 4 — towns and villages with their vi-
cinities*;

Type 5 — the attractive objects for birds —
rubbish heaps, farms, granaries and others
(including 350-500 m around)*.

The species and numbers
of death birds

The electrocutions has been noted for 9
species of raptors (table 1). It is 23% from

140 Kilometers

*

objects (for example, when the towns or villages are located too close).

sometimes the impact zone of the objects was increased till 1000 m, it depended from locations and mutual influences of
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€CTECTBEHHOM YTMAM3ALMM TYIEK MOrnommx
NTMU (B pPEe3yALTaTe PA3AOXKEHUST U pacrac-
KMBAHWUS1 HA3€MHLIMU l'lO3BOHO'~lelMVl), a Tak-
YK€ BLIMOAHUTL PACYET MOMPABOYHOrO KO-
dovumeHTa yTMAM3aLmm, KOMIMEeHCMpyoLero
HEAOYYEeT MpPU Pa3oBoM rnoceweHnn BA.

AOMOAHUTEALHLIV MaTEPUAA, XapaKTePU3y-
oM TMOEAb XUIHUKOB B PASAMYHLIX MPU-
POAHBIX 30HaX pervoHa cobpaH B COKOALC-
KoM (4), BockpeceHckom (5), CemeHOBCKOM
(6), INMaBroBckom (7), AaAbHEKOHCTAHTMHOB-
ckom (8), boabiemypatknHckom (9), INoumH-
koBcKoM (10) u BopotoiHckom (11) patoHax
Huskeropoackoii obaactm (puc. 1).

YyeTHble PabOTLI €XKETOAHO OXBATLIBAAM
MEPUOA C ABrycra ro OKTOPb BKAIOUMTEAD-
HO, a B 2004 roAy NMpOAOAYKAAUCH C G UIIOAST IO
7 Hos1Opst. OCMOTP AMHUIA SAEKTPOTEPEAAYN
BBLIMOAHSIACS Ha MeWrX MmaplpyTax C rnpeasa-
PUTEALHLIM BLIGOPOM YHACTKOB HA OCHOBE
aHaAM3a NnoornopHbuIx cxem BA 6-10 kB, npe-
AoctaBAeHHbIX OAO «HuykHOB3HEpro».

TakMm 06pa3soM, KaKABI MAPPYT BKAIO-
Yaa y4yactok onpeaeaeHHon BA 6-10 kB npo-
M3BOABLHOM AAMHDI (B 3aBUCMMOCTM OT Xapak-
TepUCTMK BoiGpaHHoi BA). Aast ocmoTpa
AVIHUM, XapaKTePU3YIOWMXCS 3HAYUTEALHOM
MPOTSKEHHOCTLIO (BoAee 5 KM), 3aKAAADIBA-
AN HECKOABLKO MAapLPYTOB, AQHHLIE KOTOPLIX
BIMOCAEACTBUM OOLEAVHSIAW.

B 2004 r. Ha TepputopuM Ap3amacckoro
1 KCTOBCKOro panoHOB, MapasAeAbHO C OC-
MOTPOM AVMHWUW, BLINMOAHEHA TaKkcaumst Bcex BA
6-10 KB ¢ keAe306eTOHHBLIMU OMopamMm
(881,7 kM) C LI€ALIO BLISICHEHMST CTALIMAALHOM
MPUYPOYEHHOCTM AMHUIA U OLEHKM OBMX
MacwtaboB rMGeAm MTUL C y4ETOM HEPABHO-
MEPHOCTU MX TEPPUTOPUAALHOTO pacrpeAe-
A€HMsL.

Mpy o6HAPY’sKEHMU TYWEK MAM OCTAHKOB
l'lOl'Vl6l.l.lVlX nT1ul, B YYETHLIX BEAOMOCTSIX Pe-
TMCTPUPOBAACS TUI onopbl BA v nsoasitopos,

INmiueonacHast oropa ¢ OTMaliKoi U U30ASITOPamM.
doto A. MaubIHbI

The electric poles dangered for birds.
Photo by A. Matsina

the total number of birds of prey (27) and
owls (12), which were surveyed in the Nizh-
niy Novrorod District (Bakka, Kiseleva,
2001). The most of them are common
breeding species and they inhabit over the
all district, except the Rough-Legged Buz-
zard (Buteo lagopus), which is surveyed
during migrations only in autumn.

The most of them is birds of prey (86.5%).
The Common Buzzard (Buteo buteo)
(47.3%) and the Common Kestrel (Falco tin-
nunculus) (29.7%) dominate. They are three
quarters from the total number of perished
birds (fig. 2). These species are regularly ob-
served during the researches. The rest spe-
cies are observed more rarely.

The Goshawks (Accipiter gentilis) were
observed among perished birds more rare
from middle of July till end of October, so
we can guess these were mostly the mov-
ing individuals.

The Eurasian Sparrowhawks (Accipiter ni-
sus) was found only once.

N Bua Species

2001 2002 2003 2004 Bcero Total

1 KaHiok Buzzard 1 9 10 15 35
2 3umHsak Rough-Legged Buzzard 1 1
3 TertepesitHuk Goshawk 1 2 2 5
4 TlepeneastTHuK Sparrowhawk 1 1
5 [Tlycreabra Kestrel 5 5 12 22
6 VYwacras coBa Long-Eared Owl 2 1 3
7 DboaotHas cosa Short-Eared Owl 3 3
TabA. 1. Pe3yAbTatvl yHETOB XMIIHBIX MTHL, 8  Cepas Hescbits Tawny Owl 1 1
rorubumx npu KoHTakte ¢ BA 6-10 kB B Hu- 9 AamHHoxBocTas Hesicbith Ural Owl 3 3
>KEropoAckovi obaactu, 2001-2004 rr. BCELO Total 1 1o 17 37 74
Table 1. Results of census for killed raptors O6uwas NPOTSPKEHHOCTL MAPWPYTOB, KM. 35,7 56,7 44,1 141 277,5

by electrocutions on the PL 6-10 kV in the

Nizhniy Novgorod District, 2001-2004 The general length of routes
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PesyAbtatbl c6opa ntmL,
rnormbumx Ha BA 6-10kB
B Himkeropoackoit obaa-
cn. oto A. MaLbiHbl

Collection of birds killed
on the PL 6-10 kV.
Photo by A. Matsina

PaCnoAOXKEHME MTULILI, XapaKTep MOBpPeXKAe-
HUM, ctaamst ytuamsaumm (Caatbikos, 1999).
[1py HEBO3MOYKHOCTM OMPEAEAEHMs1 BUAA HA
MecTe, COOMPAAUCH PPArMEHTbI ONIEPEHMST U
CKEAETA AAsI AABOPATOPHOTO OMPEAEAEHMSI.
BriocAeAcTBMM BbIAA COCTABAEHA OMPEAEAU-
TEAbHAs1 KOAAEKLMSI C UCTIOAL3OBAHUEM 3Ta-
AOHOB (9AEMEHTDI CKEAETA, HaMBOAEE Xapak-
TE€PHDLIE SAEMEHTLI OMEPEHMsT).

AAsl M3ydeHUsl BAUSIHMSI HA 4acToTy rnopa-
JKE€HMSI MTULL SAEKTPUYECKMM TOKOM BA mx
GUOTOMNYECKOTO PACITOAOXKEHUST OCYIECTB-
AsIAACL amcbpepeHumaumst BA v cBsizaHHbIX
C HYIMM OPHUTOLIEHO30B MO MX MPUYPOYEH-
HOCTU K MSITU OCHOBHBLIM AQHALIAOTHO-3KO-
AOTUYECKMM TUMaM MECTHOCTU:

Tun 1 — OTKpLITbIE NMPOCTPAHCTBA, AMILEH-
Hbl€ APEBECHOM PAaCTUTEALHOCTH;

Tun 2 — onywKku, A€CONOAOCLI, MPU 3TOM
paccrosiHne ot BA A0 rpaHuLbl A@COHacaK-
AeHul He npesbiwaer 200 m;

Tun 3 — AecHble MaccuBbI, MPOCEKM, UCKYC-
CTBEHHbIE AECOHACAXKAEHMS U AECOMAPKOBLIE
30HbI;

Tun 4 — HaceAeHHbIe MYHKTLI U X OKPEeCT-
Hoctn B npeaeArax 350-500 mertposoii
30HbLI™;

Tvn 5 — 06bLEKTLI, XapPAKTEPUSYIOWMECS
HaAMYMEM MACCOBBIX CKOTIAEHUI NMTUL (CBaA-
ku ThO, >KMBOTHOBOAYECKME (PEPMBI U KOM-
MAEKCDI, NTMUedabprKmM, 3BEPOXO3SIACTBA,
KOpMoLIEXa, 3€PHOTOKA, XO3LEHTPbI, U Mp.)
M TIPUAETAIOLIME K HUM TEPPUTOPUM B Tpe-
Aerax 350-500 meTpoBoli 30HLI*.

*

B OTA€ADLHLIX CAyYasiX 30HAa BAUSIHUS TOTO MAU UHOTO TUIa

MeCToO6UTaHui NTUL yBeAnunsarach Ao 1000 m ¢ y4eTom ocobeHHoCTeNl
VX B3aMMOPACMOAOXKEHUS U B3AUMHOIO BAMSIHMS (HAPUMeEpP, Mpu
HE3HAYNTEALHOM YAAAEHUM FPAHULI COCEAHMX HACEAEHHDIX MMYHKTOB).

TabA. 2. PesyAbtarbl ydeTa MTUL, MOPAXKEHHDIX SAEKTPU-
deckum Tokom BA 6-10 kB N°1008 noacraHums PIT Ao-
MoBKa, Ap3amacckuii paiioH. 29.10.2004 r.

Table 2. Results of census for killed raptors by electro-
cutions on the PL 6-10 kV in the substation Lomovka,
Arzamas region 29.10.2004

BUA N¢ craams Tun
Species onopnl  yTMAMsaumm, 6uotona,
Poles  0-4 6arna 1-5

Stage of  Type of

destruction  biotope

KaHniok Buzzard 38 2 2
Kantok Buzzard 39 3 2
KaHniok Buzzard 40 4 2
KaHiok Buzzard 42 3 2
KaHniok Buzzard 42 4 2
KaHniok Buzzard 54 4 2
KaHniok Buzzard 54 4 2
Kantok Buzzard 59 3 2
KaHtok Buzzard 59 4 2

We found only one Rough-Legged Buz-
zard (29.10.2004), but we guess the birds
of this species perish and more, but after
season of our records, as basic autumn mi-
gration of them goes from second part of
October till beginning of November.

Spatial distribution of death birds

The analysis of spatial distribution of killed
birds shows that birds were found in the 1,2
and 4 type of site (fig. 4) and distribution of
them was according to specific habitats. The
most of victims were found near the edges
of forests (buzzards, goshawks) and forest-
lines (owls).
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Puc. 2. Ce30HHASI AMHAMMKA TMOEAM XMILHDIX MTUL B AET-
He-OCEeHHWIT nepuoa, n=74

Fig. 2. The season dynamics of killed raptors by elec-
trocutions in summer-autumn period, n=74
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[TycTeavra
Ywacras coBa
Kestrel
Long-Eared Owl
[NepeneAsTHuK
Sparrowhawk bGoAoTHasi coBa
Short-Eared Owl
TerepeBsaTHUK Cepast HesICLITD
Goshawk ‘ AN Tawny Owl
(——
32"’1‘-“’"( AAVHHOXBOCTASsI
Rough-Legged HesicbiTh Ural Owl
Buzzard
KaHiok
Buzzard

Puc. 3. COOTHOWEHME YNCAA MOTUGILIMX XMILIHBIX MTUL PASAMYHLIX BUAOB MPU KOHTAKTE C
BA 6-10 kB B Hmwkeropoackoii obractu (2001-2004 rr.) n=74, %

Fig. 3. Numbers of killed raptors by electrocutions on the PL 6-10 kV in the Nizhniy
Novgorod District (2001-2004), n=74, %

Xapaxkrep nopakxeHusi NTML
3AEKTPMYECKMM TOKOM

N3 74 o6HAPY>KEHHBIX MOrMOWMX XMULHDBIX
ntmu Toabko 1 (1,35%) — nycreavra (Falco
tinnunculus) — oGHapy>keHa MOA aHKEPHOM
AepeBsiHHOM ornopoii. OcraabHbie 98,65% —
TMOA >KEA€30OETOHHBIMM OMOPAMM CO WThIPE-
BbIMM M30AsiToOpamm Tuna Ld—20T, Wd—-10r,
LIC-10Tr.

T1beAb MTULL BO BCEX CAYHYASIX AOKAAU30BA-
Ha B OOAACTM OrOAOBKA C M3OAsITOpPamu (3a-
MbIKaHVE MEXKAY TOKOHECYLIMM MPOBOAOM U1
3a3eMAEHHOM Tpaeepcoii). Bo Bcex cayyasix,
KOTAQ OCTaHKM MTULIbI HAXOAMAUCDH Ha 3HAYM-
TEALHOM PACCTOSIHMM OT OAVDKAMIIENA OMOpPbLI
(5-15 m), yaaBaAOCh YCTAHOBUTD, YTO 3TO Me-
peMelleHNe CBSI3aHO C pacTackMBaHUEM Ty-
eK HA3€ MHLIMU >KUBOTHLIMU — MO OCTaTKam
ornepeHus B MecTe NnepBoHaYaAbHOIO Pacro-
AOKE€HMs1 yraBwein NTuubl. [MbeAb nTuu B
pe3yALTaTe CTOAKHOBEHMsI C npoBosamy BA
He OTMeYeHa.

B psiae cayyaeB (y COB valle, YeM Yy AHEB-
HbIX XVll.l.lHVlKOB) OTMEYE€HDLI CA€ADLI O>KOroB Ha
Aanax. MIHoraa, B pe3yAbTate KOHBYALCMBHO-
ro OKaTtuisl MAALLIEB B MOMEHT SAEKTPUYECKO-
IO 3aMbIKaHMs1, MPOVCXOAUT «3aBMCAHUE» MTU-
Libl HA MPOBOAE 1 MOCTENeHHOe CMelleHne ee
B CTOPOHY COCEAHEN OMnopbl (cepast HesICLITL
(Strix aluco), ywacras coBa (Asio otus)).

BuAOBOM COCTAB M YMCAEHHOCTD
normémmx nTMu

TnbeAb B pe3yAsTaTe KOHTAKTA C AVHUSIMM
SAEKTpOrepeAayn OTMeYeHa AAsl O BMAOB

OsKory Ha Aarax AMAMHHOXBOCTOM HesIChbITH (Strix
uralensis), nornbwesi Ha A3I1. Poto A. MaubiHbI

Burns on the paws of Ural Owl (Strix uralensis).
Photo by A. Matsina

The estimation of expected number
of birds perishing on PL 6-10 kV

The expected number of raptors death on
the PL 6-10 kV in the Nizhniy Novgorod
District was made by method of the direct
extrapolation of established average fre-
quency of surveyed birds to the total length
of PL 6-10 kV. The extrapolation was made
according to coefficient (increasing) of re-
covery. We take it as 2.5.

Most vulnerable are Buzzard and Kestrel.
The numbers of deaths from electrocutions
among these species are compared with
their numbers in the pre-breeding season
for this territory.

Even if our data far from absolute and the
part of perished birds is migrants and breed
out of our region we can conclude that it is
extremely high dangerous for birds to use
the ferro-concrete poles for power lines with
voltage 6-10 kV in our district.

Annual deaths of young Buzzards and
Kestrels can progress to 50%. Certainly in
the modern conditions there is the great lim-
iting factor for these populations to achieve
the ecological optimum.
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Puc. 4. AMHAMMKA Y4acTOTbl BCTPEYAEMOCTM XMUIIHBIX MTUL, MOrMGWMX
npwm KoHTakTe ¢ BA 6-10 kB, 2002-2004 rr., ntuu/km BA

Fig. 4. Numbers of killed raptors by electrocutions on the power lines
6-10 kV, in 2002-2004, birds/km of PL

Slctpeb TetepeBsTHMK (Ac-
cipiter gentilis), norn6-
wnii Ha A3[1. doto A.

MaubiHb

Goshawk

gentilis) killed by elec-
trocutions. Photo by A.
Matsina
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Puc. 5. brotonn4eckoe pacrpeseAeHne nruL, NMopaskeHHbIX SAEKTPU-
4eckum TokoM BA 6-10 kB, B HEKOTOpbIX paiioHax Hykeropoackov
obaactu B 2004 roay, %

Fig. 5. Spatial distribution of killed birds by electrocutions on the PL

6-10 kV in the several regions of Nizhniy Novgorod District in 2004, %

XMIIHBIX NTULL (TaBA. 1), CyMMapHO COCTaB-
Astionx 23% oT OBIEro YMCAA BUAOB AHEB-
HbIX (27) v HO4YHDLIX (12) XMILHMKOB, OTME-
YeHHBIX AAsl Huskeropoackoit obaactu
(bakka, Knceaesa 2001). boAbluasi yacrb U3
HUX, 3a UCKAIOYEeHMeM 3uMMHsKa (Buteo
lagopus), BcTpeyalolerocsi TOALKO BO Bpe-
Msl CE30HHDBIX MUIPALIM, OTHOCSITCST K OObIU-
HBIM THE3ASIIMMCST BYUAAM U PACMPOCTPAaHe-
HbI [0 BCEM TEPPUTOPUM OOAACTU.

B ocHoBHOM (86,5 %) 3TO AHEBHbIE XUILHU-
KM, CPEAU KOTOPLIX AOMMHUPYIOT KaHIOK
(Buteo buteo) (47,3%) v nycreabra (29,7%),
COCTaBASIIOLIME TPU YETBEPTHM B 06IEM 0bbe-
me rnbean (puc. 3). DT BUABI €XKETOAHO
BCTPEYAloTCs Ha yueTax. AAst HuX 6biaa oTMe-
YyeHa XapakTepHasi OCOBEHHOCTDb, YTO, KaK
MPAaBUAO, HA HEKOTOPLIX MapUpyTax yaile
HaXoAMAM cpasy 2-3 (A0 9) morMéwmx nru-
ubl, 1 peako 1 Ha mapupyT (Taba. 2). C oa-
HOVi CTOPOHDI 3TO SIBASIETCSI CAEACTBMEM OCO-

6OV MPUBAEKATEALHOCTM OTAEALHLIX GMOTO-
OB AASI AAHHDBIX BMAOB, HO TalOKe CBSI3aHO C
pacrnoAo>keHrem B 30He BA rHe3A0BbIX yya-
CTKOB, Ha KOTOPLIX MOAOAbLIE HEOTLITHLIE MTU-
Lbl MOrMOaroT HEMOCPEACTBEHHO MOCAE Bbl-
AeTa. B moAb3y 3TOro roBopuTt M TO, 4TO,
VICXOASI U3 COCTOSIHWST OCTQHKOB MTHLL, OCHOB-
HO€ BPeMst TMOEAM OTHOCUTCST K MIOAIO U Mep-
BOV TMOAOBMHE aBrycTa — MEPUOAY BbIAETA
MOAOABIX M HA4aAy MOCAErHE3AOBLIX KOYEBOK
(puc. 2).

Slcrpeb TetepeBsiTHUK (Accipiter gentilis)
BCTPEYAETCSl CPEeAM MOTMOWMX MTULL 3HAYUM-
TEeALHO peXke. Tem He MeHee, OH BXOAWT B
TPOVKY HanOGOAEE YSI3BMMLIX BUAOB (puC. 3).
HecmoTtpsi Ha TO, 4YTO BCE MATL HAMAEHHDLIX
HamMu TETEPEBSITHUKOB 6blAVl MOAOALIMU, UX
rMGeAL MPOM3OLLAA B MEPVOA C CEPEAVHDI AETA
AO KOHLA 01<T516p;1. MO>KHO MPEANOAOXKMTD,
YTO B OCHOBHOM 3TO OBIAM KOUYIOWME MTHLILL.

Slcrpeb nepeneasitHuk (Accipiter nisus)
OBHapy»keH Ha BA Avwb oaAHaKALL. Bo3mosk-
HO, YTO MNMpu YBEAUYEHUU MNPOTSDKEHHOCTU
YYETOB Ha y4acTtkax BA, pacrnoAo>KeHHbLIX B
3 Ture GMOTOMNOB (AECHBIX MACCMBAX, AECO-
MapKOBbLIX 30HAX U Mp.), 6bIAO Bbl 3aperncr-
PUPOBAHO BOABLIE CAYHAEB MOPAYKEHMSI MTHLL
3TOro BMAQ NMpu KoHTakTe ¢ ASIT.

Hecmotpst Ha TO, YTO HAMKM HaMAEH TOALKO
OAVH nornbumii 3umHsik (29.10.04 — coecem
CBeXKasl Tyl.l.ll(a), MO>XHO TMPEAMOAOKUTDL, YTO
MOEAb 3TOTO BMAA MPOVCXOAUT 3HAUYMTEALHO
yawe. B nepnoa ero Hamboree akTUBHOM
OCEHHEN MUTPaLMm, KOTOPLIN B UCCAEAYEMOM
pervioHe OBLIMHO HABAIOAAETCSI BO BTOPOA
MOAOBMHE OKTSIOPsT — HAa4YaAe HOsIOPsi, BO3-
MO>KHA I’MOEAb YacTy MPOAETHDLIX MTML HA BA
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Puc. 6. CootHouweHue Ha-
CTOTDI I} w6e/\n MpU KOHTaK-
Te ¢ BA 6-10 kB cpean
PASANYHDLIX BUAOB XMILUHDLIX
nmiu B boropoackom pai-
oHe Hukeropoackoii 06-
Aactu, n=13, %

Fig. 6. Numbers of killed
raptors by electrocutions
on the PL 6-10 kV in the
Bogorodsk region of the
Nizhniy Novgorod Dis-
trict, n=13, %

Puc. 7. CootHoweHue 4a-
CTOTDI T w6e/\n MpU KOHTaK-
Te ¢ BA 6-10 kB cpean
PASANYHDLIX BUAOB XUILUHDLIX
nmu B KctoBckom paiio-
He Hiwkeropoackovi obaa-
cm, n=4, %

Fig. 7. Numbers of killed
raptors by electrocutions
on the PL 6-10 kV in the
Kstovo region of the
Nizhniy Novgorod Dis-
trict, n=4, %

Puc. 8. CootHouweHue Ha-
CTOTDI I 146e/\n MpU KOHTaK-
Te ¢ BA 6-10 kB cpean
PASANYHDLIX BUAOB XUILUHDLIX
1L B Ap3amMmacCcKom pait-
oHe Hwkeropoackoii 06-
Aacm, n=20, %

Fig. 8. Numbers of killed
raptors by electrocutions
on the PL 6-10 kV in the
Arzamas region of the
Nizhniy Novgorod Dis-
trict, n=20, %

boAoTHas coBa

IMycreabra Short-eared owl
Kestrel 15%
46% AAVMHHOXBOCTAas
HEeSICbITb
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TeTepeBsITHMK 23%
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50% 25%
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25%

3UMHSIK
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Kanrok TeTepeBsITHMK
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50% 5%
IMycreAvra
Kestrel
25%

boAoTHas coBa
Short-Eared Owl
AAHHOXBOCTasl HESICLITD 5%
Ural Owl

10%

Puc. 9. OTHOCUTEAbHAS BCTPEYAEMOCTD MOMMBILINX XULHBIX ML HA MAPLIPYTAX B PASAMY-
HbIX palioHax Hwkeropoackoii obaactu, % or obuiero koandectsa mapupytos 2004 r.

Fig. 9. Proportion of numbers of killed raptors by electrocutions in the different re-
gions of the Nizhniy Novgorod District from the total numbers of routes in 2004, %
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6—-10 KB, 0AHAaKO OHM MPOCTO MOTAM HE MO-
MacTb B y4eTbl, 3AKOHUYMBLIMECS] PaHbILE.

Cpeau coB rmbeab Ha BA 6-10 kB otmeue-
Ha AAsl YETLIPEX BMAOB. Ywacrasi coBa, 6o-
AOTHas1 coBa (Asio flammeus) 1 AAMVHHOXBO-
crasl HesICLITL (Strix uralensis) npeAcTaBA€HbI
OAMHAKOBLIM YMCAOM BCTpeY. Pexxke Apyrmx
CTpaaaeT cepast HesICLITD.

M3meHeHMe 4actoTbl BCTPEeYaeMoCTu Mo-
MOWMX MTULL B PA3HLIE TOAbI MOKA3AHO AASI
AOMWHMPYIOWMX BUAOB (pUC. 4). YuutbiBast nx
BLICOKYIO KOHCEPBATUBHOCTD B BLIGOPE rHE3-
AOBBIX CTaLMI U CTAGMALHYIO CTPYKTYpY BA
6—-10 KB, MO>KHO MPEANOAOXKUTD, YTO MOAY-
YEHHblEe Pe3yAbTaTbl B LIEAOM XapaKTepusy-
10T AMHAMMKY YMCAEHHOCTM BUAOB B MOCAE-
rHE3A0BOW MEPUOA STUX CE30HOB.

buoTonnyecKkoe pacnpesereHne
normémmx nTMu

IMpu aHaAM3e GUOTOMMUYECKOTO PACTPEAe-
A€HMs1 l'lOl'Vl6].l.lVlX NTUL CACAYET OTMETUTD, YTO
OHM OLIAM HaMAEHDBI TOALKO B 1,2 1 4 Ture
61oTOrOB (pHC. 4), U MX BUAOBOE PaCrpeAe-
A€HV€ COOTBETCTBYET XapaKT€PHLIM MEeCTO-
obutaHusim. [Tpeobaaaatolee YMCAO XKEPTB
OBHapy»eHO Ha BA, mpoxoasumx BOAM3M
onyuwek (3aech MPeoBAAAAET KAHIOK, TETEPE-
BSITHMK) U A€COMOAOC (COBbI). Ha OTKpLITLIX
y4acTtkax oBbluHa MyCTeAbra.

OAHAaKO, PACCMOTPEB BHMOTOMNMUYECKOE PAC-
npeAeAeHMe MorMbwmx NTULL HA MpPUMEpPe
TPEeX Pa3sAMYHLIX PAOHOB, MO>KHO YBUAETD,
YTO OHO HEOAHOPOAHO (puC. 5) u onpeaeas-
eTcsl psiaom paktopoB. OCHOBHbLIE U3 HUX —
cTaumaisbHast IPUYypPOYEHHOCTL BA 1 KOHLIEeH-
TPAaLMsl KOHTAKTMPYOWMX C HUMK nTmu. Oba
rnapameTpa MMEeIOT OTHOIIEHNE K CTerneHu
AHTPOIOreHHOM OCBOEHHOCTU TEPPUTOPUM,
HO C MPOTUBOMOAOXKHLIMM 3Hakamu. C poc-
TOM TMAOTHOCTM HACEAE€HMsl U arpornpOMbIL-
A€HHO HarpysKku pacreT M MAOTHOCTL BA 6—
10 KB, Mpu 3TOM YNCAEHHOCTb XMIIHLIX MTULL
CHUYKAETCST (BECTTOKOMCTBO, AETPAAALIMST THE3-
AOTPUIOAHDLIX CTaLMN).

3TO MO>KHO MPOCAEAUTL MO YMCAY BUAOB U
ocobe nornbumx XMWHLIX MTmu (pyc. 6-8),
ob6HapyskeHHbIX B 2004 r. npy ocmotpe BA
Ha TEPPUTOPUM TPEX PANOHOB, PACTIOAOXKEH-
HLIX B NpaBodepeskse p. Boarn. OHu otAn-
YaroTCs1 CTEMEHDLIO AECOMOKPLITUST: MUHUMAADL-
Hasi B Ap3amacckom paiioHe (17,8%),
MakcvmaiabHas B boropoackom u Kcroeckom
(30,4% v 33,6% cootBeTcTBEHHO). [1py 3TOM
KcToBckuii paitoH xapakrepusyercsi Hanbo-
Aee BbICOKOM NAOTHOCTLIO BA 6—10 KB Ha Tep-
putopumn obaactm (0,58 km BA/kM?), a Tak-
)K€ pPasBUTOM CeTblO AaBTOAOPOTr U



40

INepHarbie xuwHUKM 1 nx oxpaHa 2005, 2

OxpaHa nepHaTbiX XUILHUKOB

3HAYNTEALHOW MPOMDILIAEHHOM Harpy3kom. B
uTore Mbl HABAIOAAEM 3A€CH HU3KYIO TMEEADb
XMILHDIX, HECMOTPST HA HAMOOADLLYIO MPOTSI-
SKEHHOCTb MapLIPYTOB.

B Apyrux paiioHax BUAOBOW COCTaB Mormé-

BbLILIE MX YUCAEHHOCTL. [1py 3TOM COOTHOLIE-
HMEe AOAEW AByX AOMVHUPYIOLIMX BUAOB — Ka-
HIOKA U MyCTeALIM, AMaMETPAALHO MPOTUBO-
MOAOXHBI (PUC. 6 1 8). [pn YCAOBMM BLICOKOM
OMOTONMMYECKOV OBWHOCTM 3TUX PANIOHOB Ta-

WMX MTUL pasHOOOpasHee, U 3HAYMTEALHO  KOe pasAMuMe SIBASIETCS] CAEACTBMEM CMelle-
HUST MPEOOAAAAIOIIEN AOAM YHETHBIX MapLi-
PYTOB B MECTOOOMTAHMSIX KAYKAOTO BMAA.
HeoaHoOpoAHa M OTHOCUTEALHAasl BCTpeya-
emocTb (HoBukos, 1949) BMAOB XMLIHDLIX MTULL
Ha MapupyTtax B PasAMYHLIX pailoHax (puc.
9). B boropoackom n Ap3amMmacCKOM paro-
XuuHbie Raptors HaX COOTHOLIEHME 3TUX MOKAa3aTeAeM AAsl
w 6% MyCTEeALIM OTPavKaeT U (pakTUHYECKyIO YacTo-
Yarikosbie Gulls Ty BCTPEYAEMOCTHM MOrMOWMX IMTHLL STOrO BUAA
0% (0,2 n 0,11 ntnu/km BA cooTBeTCTBEHHO). A
Bparosbie Crows Conti OWES r°"y6”“;';0[)'ge°"5 BOT KaHIOK Ha MapwpyTax B boropoackom
83% 1% pafioHe BCTpeyvaeTcs B 3 pasa vaile, Yem B
Ap3amacckom, rae paxkrmyeckasl 4yacrora
Puc. 10. CooTHOWEHNE PASAMHHDIX TPYMM ATUL, MOPAKEHHDIX SAEKTPUHECKMM TOKOM BCTPEYAEMOCTY MOTUGIINX MTULL SHAYMTEAD-
BA 6-10 KB B Husxeropoackoii obaactu, 2001-2004 . Ho Bbiwe (0,1 u 0,21 nmuu/xm BA cootset-
Fig. 10. Numbers of different group of killed birds by electrocutions on the PL 6-10 ~ CTBEHHO).
kV in the Nizhniy Novgorod District in 2001-2004. YMeHbLIeH e OTHOCUTEALHOM BCTPeYaeMo-
CTU BMAOB Ha MapupyTtax fnpu yBeAn4eHun
obumMx 06LEMOB rMOEAU — PE3YALTAT TMOEAn

MeaKyie BOpOOLUHbIE
Passerines
10%

Yaiikosbie Gulls

0% Toay6utbie Pigeons MOAOABIX MTULL U3 MECTHDLIX BLIBOAKOB.
1%
Cosi Owls AoAs xmmHLIX B 06mem o6nLeme
1% rm6ean nvu Ha ASI
Cpean obwero ymcaa norbumx nTuUL
BpaHoBbie Crows (n=1023), oBHapY>KEHHLIX MPU 0BCAEAOBA-

10% Hum BA 6-10 kB B Hukeropoackoii obaac-
TH, XMILHDLIE MTULLI 3AHUMAIOT TPETLE MECTO
(puc. 10), 3ameTHO ycTyrnast BPaHOBbLIM U APY-
TMM BOPOOLMHDIM.

OLUEHB S5KOHOMMYECKMIA yiuepO, Bbi3biBA-
€Mblli He3aKOHHbIM YHUYUTOXKEHMEM NMTULL IMTPU

MeAKyie BOpOOLUHbIE
XuwHbie Raptors Passerines

77% 1%

Puc. 11. PacripeaeneHyie SKOHOMUHECKOTO yiep6a, Bbi3BaHHOro rbeasio v paswr-  KCMAyaraumm AT, ¢ 1CrnoAb3oBaHvem cy-
HBIX TPy npy 3Kcnayaraumm BA 6-10 kB B Hukeropoackoii obaactn, 2001-2004 rr. WEeCTBYIOWMX HOPMATUBHLIX AOKYMEHTOB

Fig. 11. Distribution of the economic damage from deaths of the different groups of ~ (1994), Mbl MOAYYMM COBEPLIEHHO UHYIO Kap-
birds on the PL 6-10 kV in the Nizhniy Novgorod District, 2001-2004

Taba. 3. OueHka MacTaboB CPEAHEN EKEFOAHOM TMOeAM XMIIHLIX NTUL [Py KOHTaKkTe ¢ BA 6-10 kB B Hukeropoackosi obaactm
Table 3. The estimation of annual deaths of raptors on the PL 6-10 kV in the Nizhniy Novgorod District

N2 Bua Species YacroTa BCTpeyaeMoctv O)Knaaemasl €XKeroaHasi rmbeab MMpumepHast YMCAeHHOCTL BuAa B Hibke-
norvéuwmx nmu, NTu/km BA MTUL C y4ETOM KO3(P(ULIMEHTA TOPOACKOM OBAACTM (B THE3ASIUMXCSI Mapax)

Frequency of registrations of  ytuamnsaumm (B ocobsx) / Estimated Approximate number of species in the

dead birds, birds/km annual numbers of dead birds (ind.) N.Novgorod region (breeding pairs)

1 KaHniok Buzzard 0,129 7360 3800-4100
2 3umnsk Rough-Legged Buzzard 0,004 230 -
3 TertepeBsTHuk Goshawk 0,016 920 -
4 TepeneasTHUK Sparrowhawk 0,004 230 -
5 Tlycreavra Kestrel 0,065 3680 1200-1600
6 VYwacras coa Long-Eared Owl 0,012 690 -
7 DboaotHas cosa Short-Eared Owl 0,004 230 -
8 Cepas Hesicoitb Tawny Owl 0,004 230 -
9 AaumHHOXBOCTast HesicbiTh Ural Owl 0,008 460 -

BCEIO / Total 0,243 13800 -
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IMryubl, nornbuwme Ha ASl: cA€Ba — AAMIHHOXBOCTAsI HESICITD, CpaBa — rycreabra (Falco
tinnunculus). ®oto A. MaubIHbI

Berds killed by electrocutions: left — Ural Owl, right — Kestrel (Falco tinnunculus).
Photos by A. Matsina

TMHY (puc. 11). Aaxke yunTbiBas HECOMHEH-
HYIO YCAOBHOCTD B OMPEAEA€HUM «LIEHHOCTM»
TOTO MAM VMHOTO BMAQ, MOXXHO OTMETUTb Be-
COMYIO AOAIO XMILHLIX B (DOPMUPOBAHUM STO-
TO roKasareasl.

OueHKa O)KMAAeMBIX MaciTabos
rm6eAm XMIHLIX MTUL NPY KOHTAKTE
c BA 6-10 kB

OueHKa BO3MOXKHLIX MAacTaboB rmbean
XMIHLIX NTULL NPU KOHTakTe ¢ BA 6-10 kB B
HV>KeropoACKoi OBAACTM BLINMOAHEHA TMyTEM
MPSIMOM 3KCTPAMOASILMUN YCTAHOBAEHHOWM
CPEAHEN YacTOThl BCTPEYAEMOCTM MOrnomx
ntu (TabA. 3) Ha o6y NPOTSYKEHHOCT
ASI1 AaHHOM MowmHOCcTU (22 740 km). DKCT-
ParoAsiLIMsl BLIMOAHEHA C YYETOM MOMNpPaBoy-
HOro (MoBbIAloLero) KO3 huumneHTa yTmam-
3aumn. AAst YCAOBUI OOCAEAOBAHHLIX PAiOHOB
3TOT KO3(O(PULIMEHT NMPUHST paBHLIM 2,5.

Haunboaee ysI3BUMbIMM OKA3aAUCh KAHIOK U
MYCTEALIA, AASI KOTOPLIX MacWTadbl rubean
Npu KOHTaKkTe ¢ BA BrnoAHe conocraBumbl €
YMCAEHHOCTLIO 3TUX BMAOB HaKaHyHe rHes-
AOBaHMs1. AAHHDBIE O YUCAEHHOCTY THE3ASILUMX-
Gl rap AA KaHIOKa U MYy CTEALI'M yKasaHbl Mo
3KCMePTHOM oLeHKe Hukeropoackoro otae-
AeHust Coto3a oxpaHbl ntuu Poccum (yctHoe
coobuenue bakkm C.B.).

Aaxe npuHUMast BO BHUMaHUE TO, YTO
VICMOAL3YE€MbI€ AASI CPABHEHUST PEe3YALTaTL
HECOMHEHHO HECKOABLKO OTAMHAIOTCSI OT ab-
COAIOTHLIX AQHHLIX, KOTOPLIMU MbLI HE pac-
rnoAaraem, a Tak>ke y4yuTbiBasi, YTO 4acTtb Mo-

rMOWmnX NTUL MPEACTABAEHA MUTPUPYIOLIN-
MM OCOOSIMM, THE3ASIUMMMCS 34 MPEAEAA-
MM M3y4aeMOro pPermoHa, MOXXHO KOHCTa-
TUPOBATL KpaiHe BLICOKYIO OMAaCHOCThL
aKkcnayarmpyemoix BA 6-10 kB ¢ >xeaeso-
OETOHHLIMM OTMOpPaMM B MEPBYIO OYEPEAD
MIMEHHO AASl 3TVIX BUAOB.

Mcxoast M3 MOAYYEHHDLIX 3HAYE€HUN, exxe-
TOAHAs1 TMOEAL MOAOALIX KAHIOKOB U My CTEALT
B H/>KEropoAckom obAaCTM MOXKET AOCTUTATD
50% n 6oree. HECOMHEHHO, B COBpPEMEH-
HbLIX YCAOBUSIX 3TO CEPLE3HLIN YrHeTaloWmin
pakTop, Graroaapsi KOTOPOMY MOMYASILIMM
3TMX BUAOB HE AOCTUTaeT CBOEro 3KOAOTMYeC-
KOrO OMTUMyMa.

OuyeBMAHO, TaKasl >Ke CUTyaLMsl CyLIeCTBY-
€T U B APYIMX YacTsIX THE3A0BOTO apeaaa Ka-
HIOKA M MyCTEABLIM B MPEAEAAX AECHOM U Ae-
cocrenHo 304 EBponerickon yactn Poccum,
XapaKTePU3YIOWMXCSl AHAAOTUHYHOM KOHLIEH-
Tpauuit BA 6-10 kB.
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