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OXPAHA NEPHATbIX XUWHUKOB
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Pesiome

B craThbe npuBOASITCS pe3yALTaThl CMIELIMAALHOrO MCCA@AOBAHMS1, HAMPABAEHHOTO Ha OLIEHKY 3¢h(heKTUBHOCTM «XOAOCTLIX»
M3OASITOPOB, YCTAHOBAEHHLIX PAHEe Ha BO3AYLIHLIX AMHMSIX (BA) aaektponepeaaun 6—10 kB B kayecTse nruuesawmr-
HbIX ycrpoiicTs (M3Y) Ha tepputopum Pecriybamky Kaambikus. B kauyecTBe CpaBHUTEALHOTO MATEPUAAA MCTIOAL3OBAHDI
MaTepuanbl y4&TOB MTULL, MOrvOLWMX MPY KOHTAKTE C PAsAMYHBLIMM Tvramu BA 610 KB. YCTaHOBAEHO, YTO B CpeAHEM Ha
OAHOM KMAoMeTpe BA 6-10 kB, 060pyAOBaHHBIX «<XOAOCTLIMUY M3OASTOPaMM, BCTpedaetcs 1,62 normbwmx nrmu (Bcex
BUMAOB). AAsl yHACTKOB @HAAOTUYHLIX SAEKTPOAMHMIA, HE OCHAWEHHDLIX AOTIOAHUTEALHLIMM U30ASITOPAMM, CPEAHSIS YacToTa
BCTpey coctaeasieT 1,77 normbwmx nmu Ha 1 kv BA. Takvm 06pasom, UCTOAL3OBAHUE «XOAOCTLIX» M3OASTOPOB AEMOH-
CTPUpPYET HEe3HAYUTEALHOE CHUPKEHME MTULIEONACHOCTU — B CpeAHeM Ha 8% Mo CPaBHEHMIO C KOHTPOAEM, M HE MOXKET
XapaKTEPU30BATLCS KaK MEPOMPUSITUE, AOCTATOYHOE AAsl obecriedeHmst 6e30MacHOCTM OBLEKTOB YKMBOTHOMO MMPa Mpy
3KCIMAyaTaLmMy BO3AYIIHLIX AVHUI SA€KTPOrNepeAayy.

KharoueBble caoBa: XyUHDIE MTULILI, EPHATbIE XMLIHMKM, MOPKEHME SAEKTPOTOKOM, BA 6-10 kB, Kaamblkusl.
Mocrynnaa B peaakunro: 20.03.2012 r. Mpmusarta Kk ny6ankaummn: 30.03.2012 r.

Abstract

The paper presents the results of special studies aimed at assessing the effectiveness of false insulators, previously
installed on overhead power lines (PL) 6—10 kV as bird protection device (BPD) in Kalmykia. As a comparative data
we used counts of birds killed when contacted with different types of PL 6-10 kV. The average rate of bird mortality is
1.62 ind./km of PL 6-10 kV, retrofitted with false insulators. For areas of similar PL that are not retrofitted with additional
insulators the average rate of bird mortally is 1.77 ind./km of PL. Thus, the use of false insulators shows a slight decrease
in a risk to birds — at the average 8% less in comparison with the control, and can not be characterized as a mitigation
measure to ensure bird safety in the operation of overhead power lines.
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Beeaenmne Introduction
[Mpobaema rMbGean MTUL MPU KOHTAaKTE C The problem of bird electrocution when
BA 6-10 kB Ha Ttepputopum Poccuiickoit  contact with the PL 6-10 kV in the Russian
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deaepaumy MPOAOAKAET OCTABATLCS KpariHe
AKTYaAbHOM, HECMOTPST HA MHOTOUYMCAEHHbIE
nornbITkM €é peleHusi. B HacTosiee Bpems,
HECMOTPsl Ha TMOSIBAEHUE COBPEMEHHDLIX WU
3(ppEKTUBHDLIX CrTIOCOOOB 3AWMTBI MEPHATLIX
(Haas, Nipkow, 2004; MaubiHa 1 ap., 2008;
2010), B 3AeKTPOCETSIX MO-MPEKHEMY WC-
MOAL3YeTCsl BOALIIOE KOAUYECTBO HESPhEK-
TUBHDIX MAM AQOKE OMACHDLIX «MTULIE3ALMTHLIX»
KOHCTPYKLUMWI, BLINMOAHEHHLIX B COOTBETCTBUU
C PEeKOMEHAAUMSIMU, PA3PABOTaHHLIMKU B
1980-x roaax XX croaetusi (Aobpos, 1981;
3awmta..., 1985; Metoanyeckme peKkoMeH-
AAumu..., 1991).

HeadhdhexkrmBHOCTL M aKOAOTMHECKAs Onac-
HOCTb HEKOTOPbIX M3 HUX (WTLIPU U OTTSKKU
13 HEM3OAMPOBAHHLIX TOKOMPOBOASIIMX Ma-
TEPUAAOB) BIOCAEACTBMM ObIAA AOKa3aHa U
PEKOMEHAALIMM MO UX UCMOAL3OBAHUIO OTME-
HeHbl (O AemoHTaKe..., 1989). Apyrue pas-
PaboTKM, B YACTHOCTM, YCTAHOBKA HA KOHLIAX
METAAMYECKMUX TPABEPC >KEAE30OETOHHDIX
ornop BA 6-10 kKB AOMOAHUTEABLHDIX, TaK Ha-
3bIBAEMBIX «XOAOCTbIX» WU3OASITOPOB, HALIAU
WMPOKOE MPUMEHEHME B SHEPreTUKe U Mpo-
AOMKAIOT TUPAKMPOBATLCSI MO HacTosilee
Bpemsi. HeBbicokast adhpeKkTMBHOCTDL, HU3KME
SKCIMAYaTAUMOHHbIE KayecTBa U OBYCAOB-
A€HHasl 3TUM MOCTeNeHHas TpaHcopma-
LUMsl MOTEHLMAALHO 3alUMTHOM KOHCTPYKLMMU
Ha 6ase «XOAOCTLIX» M3OASTOPOB B MTMLIEO-
nacHyio (MocAe Mx paspyleHust 1 obHaKke-
HUSI HEU3OAMPOBAHHOIO OMOPHOrO WITLIPS)
XOPOIIO M3BECTHA KaK SHepretukam, Tak 1
nccaeroBaTeAsim-aKkororam (MaubiHa, 2008;
MaubiHa 1 Ap., 2011; BopoHoBa 1 Ap., HacT.
c6.). OAHAKO, MHOIrME MPOEKTHLIE OPraHu-
3aUMM UM 3KCMAYATaLUMOHHBIE CAYXKObLI MO-
MPEeKHEMY MPOAOAXKAIOT TMPAXKMPOBATL 3TO
HeyAauHOe TEXHUYECKOe pelleHme.

[lo cyti, npymeHeHne B NPOeKTMPOBaHUY,
CTPOUTEALCTBE U PEKOHCTPYKLMM SAEKTPO-
ceTeil ycrapeBWMX He3(MEKTMBHLIX TeX-
HMYECKMX PEeLIeHMI MOABEpPraeT OMnacHOCTU
OBLEKTbI  YKMBOTHOrO MMPA, MPOBOLMPYET
HapylleHne 3aKkoHoAaTeAbcTBa Poccuiickoin
deaepaummn, hopmMMpyeT OCHOBY AAsI MPEA-
CTOSILMX HEM3OEKHDLIX KOH(PAMKTOB C MPUPO-
AOOXPAaHHLIMM OpraHmsauMsimm 1 obpeKkaer
BAQAEADLIA BO3AYIUHBLIX AVHUI SAEKTPOINepeAa-
YM HA AOMIOAHUTEABLHBIE PACXOADI, CBsI3QHHDIE C
MOBTOPHLIM TEXHUYECKMM MepeoCHalleHEM
nTmueonacHbix BA 6-10 kB B Gyayiem.

IMycreabra (Falco tinnunculus), noru6was Ha A3[1 B pe-
3yALTaTe MOPAXKEHUs SAEKTPOTOKOM. Poto A. MaLbIHbI.

Electrocuted Kestrel (Falco tinnunculus) on the electric
ploe. Photo by A. Matsyna.

Federation continues to be topical, despite
numerous attempts to solve it. At present,
despite the emergence of modern and ef-
fective ways to protect birds (Haas, Nip-
kow, 2004; Matsyna et al., 2008, 2010) in
electrical supply network still used a large
number of ineffective or even dangerous
“bird friendly equipment” created in ac-
cordance with recommendations designed
in the 1980s.

Inefficiency and environmental hazards
of some of them (pins and backstay of the
non-insulated conductive material) was sub-
sequently proved and recommendations for
their use abrogated. Other designs particu-
larly the installation on the ends of metal
crossarms of concrete pole PL 6-10 kV ad-
ditional, so-called false insulators which are
widely used in energetics and continue to
be replicated till the present time. Problem
of the low efficiency, low maintenance qual-
ity, and as a result gradual transformation
of the potentially protective structure into
dangerous (after their destruction and un-
covering of un-insulated pins) is well known
by both the energy sector and environmen-
tal researchers (Matsyna, 2008; Matsyna et
al., 2011; Voronova et al., this issue). How-
ever, many design organizations and opera-
tional services have continued to replicate
this failed solution.

Field data for this study were collected in
the course of joint project of the Ornitho-
logical Laboratory of the Nizhny Novgorod
Regional NGO Ecological Center “Dront”
and nongovernmental Environmental Cent-
er “NABU-Caucasus”, funded by the Union
of Nature Conservation and Biodiversity
NABU, Germany, aimed at optimizing the
methodological approaches to the protec-
tion of birds when exploitation PL 6-10 kV
in Russia.




180 [lepHartbie xuHUKM 1 ux oxpaHa 2011, 24

OxpaHa nepHaTbiX X1ULUHWUKOB

Puc. 1. PasioH pabor.

Fig. 1. Surveyed

territories.

[NoAeBbie maTepranbl AAsl AAHHOTO MCCAEAO-
BaHMs1 ObIAM COBPAHbLI B XOAE PEAAM3ALIMM CO-
BMECTHOro rnpoekta OpPHUTOAOTMHYECKON Aa-
6oparopuy  HM>KEropoACKOi perroHaALHOM
OBIWECTBEHHOM OPraHU3aUMy DKOAOTUYECKMIA
ueHTp «ApoHT» 1 HerocyaapcreBeHHoro npu-
poaocoxpaHHoro LleHtpa «HADY-Kaekas»,
¢hmHancpyemoro Corozom oxpaHbl MpUpo-
Abl M 6ropasHoobpasmst NABU, Tepmanus,
HarpaBAEHHOTO Ha ONMTUMM3ALMIO METOANYE-
CKMX MOAXOAOB K 3allyTe MTULL MPU SKCMAya-
Taumm BA 6-10 kB B Poccum.

MeToAMKa

Matepuaa AAsl Hacrosumen mnyOAmKaumm
COBpaH B XOAE€ MOAEBLIX PABOT MO OLEHKE
macwtabos rmbeAn nNTuu Ha Tepputopum Pe-
CryB6AMKM KaaMbIKMsT MPY KOHTAKTE C BO3AYLU-
HLIMM AVHUSIMU SAeKTporiepeaadn 6—10 kB
oceHbto 2011 r. (MaubiHa 1 Ap., Hact. c6.).
Bcero obcaeaoBaHo 247,1 km BA 6-10 kB
Ha >KEA€3006ETOHHBLIX oropax, 06opyAOBaH-
HbIX HEM3OAMPOBAHHLIM MPOBOAOM, YCTAHOB-
AEHHOM Ha WTLIPEBLIX OMOPHLIX U3OASTOPAX
LIC-10, Wd-10, Wd-20 (puc. 1). Ocmotp
AVIHWI M perucrpaumsi norMbumx Ml Bbl-
MOAHSIAUCbL O TPUHSITOM AASI AQHHOTO BMAQ
UCCcAeAOBaHMIM MeTtoamke (MaubiHa, 3amas-
knH, 2010). AAsl KQKAOTO OCMOTPEHHOTO
ydactka BA onucbiBaAn KOHCTpYKLUMIO Orop,
TpaBepC, YKA3bLIBAAU TUI U3OASITOPOB, HAAMU-
YMe MAM OTCYTCTBME 3AWMTHBLIX KOHCTPYKLIMIA,
MICKYCCTBEHHDLIX MPUCAA, METAAAMYECKMX 3a-
IPAKAEHM UAV AOTIOAHUTEABLHDBIX «XOAOCTBIX»
M30ATOPOB. B AaAbHeliwem, npu obpabort-
K€ PE3YALTATOB, PACCUUTLIBAAM CYMMAPHYHO
cpeaHioio rmbeAb ntvu Ha 1 km BA 6-10 kB B
CAEAYIOIIMX TPYINAX SAEKTPOAUHMI:

=

@ Paion paGor i Surveyed territory
A Tpannubl pahosos | Administrative borders ; 3

Methods

The data were obtained during surveys that
were carried out to estimate the scales of bird
mortality from electrocution on PL 6-10 kV
in the Republic of Kalmykia in autumn 2011.
A total of 247.1 km of PL 6-10 kV were sur-
veyed, which were suspended by concrete
poles with upright insulators ShS-10, ShF-
10, ShF-20 (fig. 1). Examination of lines and
records of bird deaths were conducted ac-
cording to the appropriate methods (Matsyna,
Zamazkin, 2010). We noted design of poles,
crossarms, insulators, protection devices or
their absence, perch detectors, metal barriers
or additional false insulators during our sur-
veys. Later, when analyzing the results, we
calculated the average rate of bird mortality
per 1 km of different groups of PL 6-10 kV.

Results and Discussion

A large proportion of surveyed PL 6-10
kV (47%) was equipped with various types
of construction previously approved for pre-
venting the bird deaths (fig. 2). Among them
the highest percentage of electric poles was
with additional false insulators mounted on
the horizontal metal crossarm (fig. 3: 1-06).
PL with such poles make almost one-third
(28%) of a total length of surveyed sites.
Another 7% of the examined PL 6-10 kV
have been equipped with metal bearing
pins, which remain after the self-destruction
and elimination of false insulators, which
occurs under the action of wind loads after
cracking, and rashes of polymeric insulators
threaded inserts (fig. 3: 7). Thus, the overall
percentage of lines with false insulators on
the territory of the Republic of Kalmykia is
quite high (fig. 3: 8) and is 35%.

Sectors of PL 6-10 kV which are equipped
with “anti-birds” barriers of no-insulated
metal constructions (now legally banned)
makes up 9%. Structurally they are inclined
and curved rods and arms, fixed to the cros-
sarms by welding, as well as wire stays (fig.
3: 9-10). Artificial perch made in the form
of vertical T-shaped structures (fig. 3: 11),
enshrined on the horizontal crossarms and
on the pole, referred to in the same catego-
ry of dangerous constructions.

Specially investigated the effect of anti-
vibration hook clamps CAH-10-1 on the
death of birds (fig. 3: 12). Proportion of sites
equipped with such clamps was 3% out of
the total length of PL 6-10 kV.

In total we analyzed the death of 477
birds belonging to 23 species (table 1).
Their distribution in various parts of PL 6-10
kV is shown in fig. 4. The highest and simi-
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KaHrok (Buteo buteo),
rnormbumii Ha oriope BA,
OCHalUEHHOM XOAO-
CTBIMU U30ASITOPAMMU.
®oro A. AeBalKkuHa.

Electrocuted Common
Buzzard (Buteo buteo)
killed on electric pole
with false insulators.
Photo by A. Levashkin.

1. BA 6-10 kB, He 060pPYAOBAHHLIE «XOAO-

CTBIMM» U3OASITOPAMM, UCKYCCTBEHHBLIMU TMPU-
caramMmy U METAAAMYECKMMM 3arpaXkKAEHUSIMM.

2. BA 6-10 kB, 060pyAOBaHHLIE «XOAO-
CTBLIMM» U3OASITOPAMM Pa3AUYHbLIX TUMOB (M,
Ld-10, WC-10, Wd-20), a Taoke Wrbipsimu,
OCTaIMMNCS Ha TpaBepcax MOCAe yTepu
VAU Pa3PYILEHMsT «XOAOCTBLIX» U3OASITOPOB.

3. BA 6-10 kB, 060pyAOBaHHLIE METAAAM-
YeCKMMM 3arpaskA€HUSIMU U UCKYCCTBEHHLIMU
NMPUCaAAMM, A TAKOKE AHTVMBMOPALIMOHHLIMM 3a-
>kumamy 3AK-10-1 aast KpenaeHust NpoBoAa.

OTA€ALHO  BLIMOAHEHA OLI€HKA BAMSIHUMSI
PA3AMYHOM KOHCTPYKLIMM OroAoBKa ornop BA
6-10 KB Ha rM6eAL XMIHBIX M APYTVX BUAOB
nTvu. B pamkax AQHHOro aHaAM3a U3 obwero
MEPEYHs] BMAOB MTULL, OOHAPY’)KEHHDLIX MO-
mbummm npu ocmotpe BA 6-10 kB, 6bian
MCKAIOYEHDI MTULILI, MOrMbwmMe B pesyAstare
CTOAKHOBEHMsI C TPOBOAAMM U KOHCTPYK-
usimm BA (B T.4. mpeactaBUTEAM OTPSIAOB
ryceobpasHuie Anserifirmes — 3 Buaa, >Ky-
paeAreobpasHbie Gruiformes — 2 BUAQ, pPyKaH-
KoobpasHbie Charadriiformes — 1 BuA, BOpo-
6bMHOObpasHLle Passeriformes — 3 BUAQ) — B
obwwei CAOKHOCTM 66 MTULL.

PesyAnTaTibl M MX 06CyKAEHME
3HauMTeAbHAs1 AOAST OBCA€AOBAaHHLIX BA

6-10 kB (47%) okazarach o6opyroBaHa

TEMU UAU UHBLIMM BUAAMM KOHCTPYKLMMA, pe-

lar rates of bird mortality were noted on the
sites that were equipped with metal barriers
and hook clamps CAH-10-1 (respectively
3.57 and 3.43 bird deaths/km of PL 6-10
kV). These types of constructions are the
same in their danger to birds of prey.

Among the PL 6-10 kV equipped with
false insulators, those lines were the most
dangerous, which have ShS-10 and ShF-10
insulators. These types of structures have
been equally dangerous for birds of prey (1.0
bird deaths/km of PL) and for other bird spe-
cies as well (0.98 bird deaths/km of PL).

High bird mortality was also noted for the
overhead line sections, equipped with ad-
ditional insulators ShF-20 (1.25 ind./km of
PL) and non-insulated pins that remained
after losing insulators (1.49 ind./km of PL).

The lowest rate of mortality in this group
of PL 6-10 kV is marked for sites equipped
with false insulators on the basis of suspend-
ed insulators PF and PS with a “wide skirt”.
However, their extent in the total mass of
these lines is small.

The total rate of bird mortality in PL 6-10
kV equipped with false insulators of all types
was 1.62 bird deaths/km of PL; which is only
about 8% less than for the PL that are not
equipped with false insulators — 1.77 bird
deaths/km of PL (fig. 5). The average rate of
bird mortality in the PL 6-10 kV equipped
with metal barriers and hook clamps CAH-
10-1 was 3.54 bird deaths/km of PL, and
was two times higher than in PL 6-10 kV that
are not equipped with additional elements.

Conclusions

As a result of the studies carried out, we
reveled that the highest rates of bird mor-
tality, and therefore most danger to birds
in the Republic of Kalmykia, were record-
ed for the sectors of PL 6-10 kV that are
equipped with various kinds of metal barri-
ers, as well as equipped with anti-vibration
hook clamps CAH-10-1. The death of birds
in such areas of PL 6-10 kV at the average 2
times higher than the death of birds in areas
of PL without any additional equipment and
is 3.54 bird deaths/km of PL.

We found that the design of poles with
additional false insulators, do not have a
significant impact on reducing a hazard
to birds, and can not be classified as bird
friendly equipment. In the average for all
sites, equipped with false insulators only
8% reduction of bird deaths for all species
was recorded which clearly is not enough
to ensure the safety of PL 6-10 kV for the
wildlife (birds).
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T“D" 1 Tun 2
3% 6%
Tun 3
19%
Tun 7
53%
Tun 4
7%
Tun 6 9%
3%

KOMEHAOBAHHLIX PaHEEe AAsl CHWDKEHUS TU-
6ean nmuu (puc. 2). B ux unmcae Hambonee
BLICOKA AOASI SAEKTPOAMHMMA, OCHALEHHDLIX
AOTIOAHUTEALHBLIMM ~ «XOAOCTLIMM»  UBOASITO-
pPamm, YCTaHOBA€HHLIMM HA FOPU3OHTAABLHLIX
MeTaAMMUYeCKMX Tpaeepcax (puc. 3: 1-06).
Takve AMHUKM COCTaBASIIOT NMoYTU TpeTb (28%)

Puc. 2. CooTHoeHNe pPasHbIX TMITOB KOHCTPYKLIMI
cpean o6creaoBaHHbIX BA 6-10 kB. Liugppamm o60-
3HaYeHbl CAeAyIoLIne KOHCTPYKLUMy ornop: i 1 — Ha
BA ycraHoBAeHbI «xoAocTbie» nsoastopnl T1C, TP, tin
2 — Ha BA ycraHOBAE€HDI «XOAOCTbIe» M3oAsiTopbI LLID-
20, mn 3 — Ha BA yCTaHOBAEHDI «XOAOCTbIE» M3OASITOPDI
LIC-10, Ld-10, M 4 — Ha BA octaanch wrbipy ot
YTePSIHHBIX «XOAOCTbIX» U3OASITOPOB, TMI 5 — Ha BA or-
CYTCTBYIOT «XOAOCTbI€» U3OASITOPDI M 3arPaKAEHMs, T
6 — BA 060pyAOBaHbI AHTUBUOPALIMOHHBLIMU KPIOKOBDI-
mu 3axkumamm 3AK-10-1, un 7 — Ha BA ycraHOBA€HbI
MeTaAMMYECKMe MPOTUBONTUYLY 3arPaXKAEHMSI.

Fig. 2. Correlation between different types of poles
of PL 6-10 kV. Labels: type 1 — poles with false
insulators PS, PF, type 2 — poles with false insulators
ShF, type 3 — poles with false insulators ShS-10, ShF-
10, type 4 — poles with the pins remained from lost
false insulators, type 5 — poles without false insulators
and barriers, type 6 — poles are equipped with anti-
vibration hook clamps CAH-10-1, type 7 — poles are
equipped with metal anti-birds barriers.

obweil  MPOTHKEHHOCT  OBCAEAOBAHHDIX
ydactkoB. Ewé 7% OCMOTPEHHLIX y4acTKOB
BA 6-10 kB ObiAM OCHAWEHDLI METAAAMYE-
CKMMM OMOPHLIMU WTLIPSMU, OCTAOWMMUCS
MOCAE CAMOPA3PYLIEHUST U AVKBUMAALIMM «XO-
AOCTBIX» U3OASITOPOB, KOTOpPAasi MPOVCXOAUT
MOA AEMCTBMEM BETPOBLIX HAarpy3oK MOCAe

Puc. 3. KoHCTpyKTMBHbIE OCOBEHHOCTM 06CAEA0BaHHbIX BA 6—10 KB (nosicHeHus B TeKcTe).

Fig. 3. Different types of surveyed PL 6-10 kV (explanations are seen in the text).
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PACTPECKMBAHMST U BLICHINIAHUST TOAMMEPHbIX
Pe3bOOBLIX BCTABOK M3OASITOPOB (puc. 3: 7).
Takum o6pazom, obwasi AOASI AMHUIA, Ha KO-
TOPbLIX paHee ObIAM BLINMOAHEHBI PABOTLI MO
YCTAHOBKE «XOAOCTLIX M3OASITOPOB», HA TEpP-
putopum Pecrybamikn KaAMbIkMs AOCTATOYHO
BbicoKka (puc. 3: 8) n cocraBasietr 35%.
Yyactikn BA 6-10 kB, Ha KOTOpPLIX OMOpPbI
OCHaleHbl  «[POTUBOMTUYLYMMY  3arpPavkAe-
HUSIMM U3 HEU3OAUMPOBAHHLIX METAAAMYECKMX
KOHCTPYKUMI (3aKOHOAATEALHO 3arpelleHbl B
Hacrosiee Bpemsl) coctaBuan 9%. KoHcrpyk-
TMBHO OHM MPEACTABASIIOT COOOV HAKAOHHbIE U
V3OTHYTbIE CTEPYKHU U MPYTbsl, 3aKPENAEHHbIE
Ha TpaBepcax Mpu MOMOLLM CBAPKM, & TaKKe
MPOBOAOYHbIE OTTSDKKM (puc. 3: 9-10). Uc-
KYCCTBEHHbIE MPUCAALI, BLITOAHEHHLIE B BUAE
BEPTMKAABLHLIX ~ T-OBpasHLIX  KOHCTPYKLMM
(puc. 3: 11), 3aKpenA&HHbIX HA TOPU3OHTAAD-

HbIX TPaBepPCax U TeA€ Oropbl, OTHECEHLI K
3TOM K€ KAaTeropuu OMnacHbLIX 3arpPaskACHUN.

OTAEALHO MCCAEAOBAHO BAMSIHME HA TMOEADL
NTAL AHTMBUOPALIMOHHDIX KPIOKOBLIX 3a0KM-
moB 3AK-10-1 (puc. 3: 12). AoAst y4acTKOB,
0BOPYAOBAHHDLIX TAKMMM 3XKMMAMM, COCTa-
BUAA 3% OT oblwei MPOTSKEHHOCTU OCMO-
TpeHHbIX BA 6-10 kB.

B obLwel CAOYKHOCTM B XOAE UCCAEAOBAHMSI
MpPOoaHaAM3MPOBaHa rmbeAb 477 nTuL, OTHO-
cumxcst K 23 Buaam (Taba. 1). Vix pacripeae-
A€HME MO Pa3AuYHbLIM ydactkam BA 6-10 kB
OTpakeHo Ha puc. 4. Hanboaee BbicOkMMM U
OGAV3KMMM APYT K APYTY OKA3aAMCh MoKasare-
AV TMOEAM MTULL AAST YHACTKOB BA, o6opyao-
BAHHLIX METAAMYECKMMM «3arPAAUTEASIMU» U
KpoKoBbIMK 3axkumammn 3AK-10-1 (cootsert-
CTBEHHO, 3,57 u 3,43 normbumx ntuu/km BA
6-10 KkB). B HamboALIIEN CTENEHM AAHHLIE

TabA. 1. PacripeaereHne norvbWwmx MTvL HA PA3AMHHBIX YHacTkax BA 6—10 kB. O603Ha4YeHe KOHCTPYKLMY OMop COOTBETCTBYET TAKOBOMY Ha pyc. 1.

Table 1. Distribution of electrocuted birds on different sites of PL 6—10 kV. Numbers of types of electric poles are similar to ones that in the fig. 1.

KoHcTpykumm o6creaoBannbix BA 6-10 kB

Design of examined PL 6-10 kV

Tun Tun Tun Tun Tun Tun Tun Bcero
N° Bwua / Speceis Type 1 Type 2 Type 3 Type 4 Type 5 Type 6 Type 7 Total
1 YeépHoiit kopuyH (Milvus migrans) 4 2 2 13 21
2 3umnsk (Buteo lagopus) 1 2 3
3 O6LIKHOBEHHDINM KaHIoK (Buteo buteo) 1 10 2 1 8 22
4 KypranHuk (Buteo rufinus) 8 7 3 3 1 35 57
XMLHUK CPEAHMX Pa3MepoB 12 2 5 24
Hawk, Kite or Buzzard
5 CrenHol opéa (Aquilla nipalensis) 2 8 10 7 54 18 82 181
6 MoruabHuk (Aquila heliaca) 1 1 2
7  Dbepkyt (Aquila chrysaetos) 1 1
Opéa, BAmke He onpeaeréH (Aquila sp.) 1 1 2
8  OpaaH-6eroxsoct (Haliaeetus albicilla) 5 1 6
9  YépHiii rpud (Aegipius monachus) 1 1 2
KpynHoiii nasaabmmk / Vulture 1 1 2
10 DBarobaH (Falco cherrug) 1 1 2
11 Aep6Huk (Falco columbaris) 1 1
12  O6bikHOBeHHas1 nycreAbra (Falco tinninculus) 2 6 3 2 1 16 30
13  ®duaun (Bubo bubo) 1 1 2
14 Aomosuit coiv (Athene noctua) 1 1
15 Cusosopotka (Coracias garrulus) 1 3 4
16 YepHoaobuii copokonyT (Lanius minor) 1 1
17 Cepuiti copokonyt (Lanius excubitor) 2 2
18 Ckeopeu (Sturnus vulgaris) 2 2
19 Copoka (Pica pica) 11 18 29
20 Taaka (Corvus monedula) 2 5 7
21 TIpau (Corvus frugilegus) 27 3 37 67
22 Cepas BopoHa (Corvus cornix) 2 2 4
23 Psbunnuk (Turdus pilaris) 1 1
Apo3a, 6amke He ornpeaeréH (Turdus sp.) 1 1
Bcero / Total 5 17 91 24 82 23 235 477
Mpotsxénnocts BA, KM / Length of PL, km 8.6 13.6 46.0 16.1 23.0 6.7 133.1 2417.1
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Puc. 4. CpeaHee KOAMHECTBO NOrubmx ntuL, 06HAPY>KEHHLIX MNPy OCMOTPE pas-
AmyHbIX TMROB BA 6—-10 KB (norubumx ntuu/km BA). O603Ha4eHne KOHCTPYKLMIA
OIop COOTBETCTBYET TAKOBOMY Ha puc. 1.

Fig. 4. Average number of dead birds found during examination of different types
of PL 6-10 kV: ind./km of PL. Numbers of types of electric poles are similar to
ones that in the fig. 1.

BMABI KOHCTPYKLUMIA OMaCHLI AAsl MEePHATbIX
XUIIHUKOB.

Cpean yuactkoB BA 6-10 kB, o6opyao-
BAHHDLIX «XOAOCTBLIMM» M3OATOPAMM, HamMbO-
A€€ BLICOKMMM MMOKA3ATEASIMU TMOEAM MTUL
XapaKTepusyloTcsl T€ U3 HUX, Ha KOTOPbLIX
ycTaHoBAeHbLI u3oasitopbl LC-10 u LWdd-10.
AaHHbIe BMALI KOHCTPYKLUMIA OKa3aAUCh OAU-
HaKOBO OMAacHbI Kak AAst XMHBIX (1,0 norv6-
wux ntvu / Kkm BA), Tak n aAAsl Apyrmx rpyrmn
ntmu (0,98 normbwmx ntmu / Km BA).

Boicokasi rmbGeAnb MTULL OTMEYEHA TAKKE AASI
y4acTkoB BA, 060pyAOBaHHLIX AOTTOAHUTEAL-
HbIMM M3oAsitopamu Ld-20 (1,25 ntmu / km
BA) 1 HEM30AMPOBaHHLIMM OMOPHLIMU WIThI-
PsSIMM OT yTePsIHHLIX U3oAsiTopos (1,49 ntuu
/ Km BA).

HaumeHbwasi rubear B 310N rpynne BA
6-10 KB oTMeyeHa AAsl y4acTKoB, 06OPYAO-

.ulll”

Tun 1 Tun 2 Tun 3 Tund  Tunb Tun 6 Tun 7
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Puc. 5. CpeaHee KOAMYECTBO MOrMGIIMX MTUL, OOHAPY)KEHHBIX MPY OCMOTPE Pas-
AmyHbIX TMIOB BA 6—10 KB (norubumx ntut/km BA). O603Ha4eHne KOHCTPYKLMIA
Orop COOTBETCTBYET TAKOBOMY Ha puc. 1.

Fig. 5. Average number of dead birds found during examination of different types
of PL 6-10 kV: ind./km of PL. Numbers of types of electric poles are similar to
ones that in the fig. 1.

BAHHDLIX «XOAOCTLIMM» U3OASITOPaMM Ha Base
noasecHbix usoastopos INd u INC ¢ wmpo-
KoM 106KoM. OAHAKO, MX MPOTSKEHHOCTL B
oblweit Macce TakMX AMHUMA HEBEAMKA.
CymmapHas rubeAb Nl Ha ydactkax BA
6—10 KB, 060PYyAOBAHHDIX «XXOAOCTLIMM» U30-
ASITOpaMM BCeX TUMOB, cocTaBvaa 1,62 mno-
mbumx ntmu/km BA, yto Bcero Ha 8% Huke
AHAAOTUYHOTO TMOKA3aTeAsl AASI SAEKTPOAU-
HUI, He OBOPYAOBAHHDLIX XOAOCTLIMM M30-
astopamm — 1,77 normbwmx nmuu/km BA
(puc. 5). CpeaHsisi TMGeAb AAsl ydacTkoB BA
6-10 KB, 060pyAOBAHHDBIX METAAAMYECKMMMU
3arpaKACHMSIMM U KPIOKOBBIMU  3a0KMMaMM1
3AK-10-1, coctaBuaa 3,54 normbwmx ntmu /
kM BA 11 okasanach B ABa pasa Bbille, YeM Ha
ydyactkax BA 6-10 kB, He 06OpPyAOBaHHbLIX
AOTMOAHUTEALHLIMM SAEMEHTaMM.

3akAloyeHnme

B pe3yAbTare BLINOAHEHHOTO MICCAEAOBAHMST
YCTAHOBAEHO, YTO HaMOOALWMMM MOKa3are-
AsIMM TMOEAM MTUL M, COOTBETCTBEHHO, Hau-
GOAbLLLIEN MTULEONACHOCTLIO HA TEPPUTOPUU
PecriybAnkM  KaAMbIKMsT  XapaKkTepusyroTcst
yyactknm BA 6-10 kB, ocHawéHHbIE pasAny-
HOTO POAA METAAAMYECKMMM 3arpakAeHusl-
MU, a TaKKe OOOPYAOBAHHLIE aHTMBMOPALIM-
OHHBLIMM KPIOKOBbIMM 3axkumamm 3AK-10-1.
beab NTML Ha TakMx ydactkax BA 6-10 kB
B CPEAHEM B 2 pasa MpeBsblaeT rubéeAb nTmu
Ha Y4acTKax, AUWEHHLIX KAKOTO AMOO AOIMOA-
HUTEALHOTO OCHalleHMs1 U cocTaBasieT 3,54
normbumx ntmu / kv BA.

YCTaHOBAEHO, YTO KOHCTPYKLMM, BLIMOA-
HEHHble Ha 6a3e AOMOAHMTEALHBIX «XOAO-
CTbIX» M3OASITOPOB, YCTAHOBAEHHLIE paHee
Ha ornopax BA 6-10 kB, He okasbiBaloT cy-
LeCTBEHHOTO BAMSIHUSI Ha CHWKEHMsT MTU-
ueoracHoctM BA 6-10 kB u He moryT 6biTb
OTHEeCEHbI K KaTeropmm NTULe3almnTHLIX KOH-
CTPyKUMA. B cpeaHem AAsi Bcex y4acTKoB,
0BOPYAOBAHHDBIX «<XOAOCTLIMM» U3OASTOPAMM,
oTtmeyeHOo 8% CHMKeHME rMbeAn MTML BCex
BMAOB (B CpaBHeHMM C ydacTkamu BA, He
060PYAOBAHHLIMU AOTIOAHUTEALHBLIMM U30AS-
TOpamm), 4To BE3YCAOBHO HEAOCTATOYHO AAsI
obecniedyenms 6esonacHoct BA 6-10 KB aast
OBLEKTOB YXMBOTHOrO MMpa (NTuL).

C y4yé€tom mMoAy4YeHHOM UMHopmaumm,
PEKOMEHAYETCsl  KOHTPOAMPYIOWMM — Opra-
HM3aUMsIM, OTBETCTBEHHLIM 3a COOAIOAEHME
AeWCTByIolero Ha teppuropum Poccuiickon
deaepaunv NMPUPOAOOXPAHHOTO 3aKOHOAA-
TEALCTBA, OOPATUTL BHMMAHME HA BCE (PAKThI
aKcrayataumu BA 6-10 kB, ocHawméHHbIX A0-
MOAHUTEABLHDLIMU «XOAOCTLIMUW» U3OASITOPAMM,
C Y4ETOM TOrO, YTO AAHHLIE MEPOMPUSITUS HE
obecrneymBaloT HEOOXOAMMDIN YPOBEHDL 3a-
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wnTLl OGLEKTOB XKMBOTHOTO MMpa (MTUL) OT
HE3aKOHHOIO YHUYTOXKEHUS MPU SKCMAyara-
LIMM BO3AYLIHBLIX AMHUIA A€KTporepesayun. A
Taioke MoTpeboBaTh OT OpraHM3aumii, 3KC-
nayatvpyrowmx BA 6-10 kB, o6opyaosa-
Hbl€ KOHCTPYKLIMSIMM Ha 6a3e AOMOAHUTEAL-
HbIX «XOAOCTLIX» U3OASITOPOB, BbLINMOAHUTDL
rnepeocHaleHne AaHHbIX y4acTkoB BA ¢ uc-
MOAL30OBAHMEM COBPEMEHHBLIX TEXHUYECKMX
CpeACTB, OBECMEeUMBAIOIMX HAASKHYIO 3a-
wUTY OBLEKTOB >KMBOTHOTO MUPA.

OpraHusaumsiMv, NPVHMMABLIMM  paHee
ydactve B paspaboTke peKOMEHAALMM Mo
3awmTte ntmu Ha BA 6-10 kB ¢ ucnoab3osa-
HUEM AOMOAHUTEABLHLIX «XOAOCTLIX» U3OASITO-
poB — hasBHUMnpoexTt, CeabaHepronpoexT,
BHWMWM oxpaHbl MpUpPOoALI 1 3arIOBEAHOTO A€AQ
M Ap. (MAM MX COBPEMEHHLIM MpPAaBoONpeem-
HMKaM), PEKOMEHAYETCS1 OBPATUTL BHYMAHME
Ha HM3KMI yPOBEHDL 3(hHEeKTUBHOCTU AAHHDLIX
PaspaboTok M MHULIMMPOBATbL BbIMYCK COOT-
BETCTBYIOWIMX HOPMATUBHLIX AOKYMEHTOB,
OTMEHSIIOUMX WCMOAL3OBAHME pPaHee Bbl-
MyLWEeHHLIX PEKOMEHAALMI Ha Tepputopumn
Poccuiickon deaepaumm.

B KayectBe cOBpEeMEHHLIX MEPOMNpPUsITU,
obecrneumBaoWMX HAASXKHYIO 3aWWUTY MTULL
npu akcnayaraumm BA 6-10 kB, pexkomeH-
AYETCSl UCTOAL30BaHNE CAMOHECYLIEro U3o-
AuposaHHoro nposoaa (CUI), noAMmepHbIX
3awmnTHLIX ycrpoincts ([13Y), nsoampyrowmx
YYaCTOK TOKOHECYILEro MpoBOAA B paiioHe
oroaoeka orop BA 6-10 kB, a takke usoau-
POBAHHOTO KABEAs! C MPOKAAAKON B IPYHTE.
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Pesiome

MccaeAoBaHMsl BLIMOAHEHDLI Ha TeppuTopum Pecrybamim Kaamoikust oceHbio 2011 r. B xoae ocmotpa 254,5 km BO3-
AYWHBLIX AVHUM 3AeKTporiepesayin BA 6-10 kB 6biav oBHapysKeHbl OCTaHKM 543 N, npvHasiekawmx K 31 Buay.
U3 Hux 477 nTvu norvbAn B PE3yALTATE MOPAXKEHUsI SAEKTPUYECKUM TOkOM BA 6-10 kB. Ha 6ase aux marepmaros
caeAaHa oueHka obuero o6béma rmbean ntmu Ha BA 6-10 kB B KaAMBIKMM B TEYEHNE OAHOTO KAAEHAAPHOTO FOAQ.
OXKMAAETCS, YTO €XKETOAHO OT YAAPA SAEKTPUYECKMM TOKOM 3Aech norvbaer 6oaee 17 000 ntuu 6oaee 30 Buaos. U3
HMX GOAbBLIYIO YACThb COCTABASIIOT MEPHATLIE XMWHUKM — 74,8%, CPEAM KOTOPbIX AOMUHUPYIOT CTEMHOM Op&éA (Aquila
nipalensis) — 33,3%, kypraHuuk (Buteo rufinus) — 10,5%, o6bIkHOBeHHas1 mycreAbra (Falco tinnunculus) — 5,5%,
OOLIKHOBEHHDIN KaHioK (Buteo buteo) — 4,1%, 4épHuiii kopuyH (Milvus migrans) — 3,9%. ObLee YMCAO EKETOAHO
nornbaiowmx B PErMoHe CTEMHLIX OPAOB oLeHMBaeTcst B 3420 ocobeit, kypraHHuka — 1720 ocobeit. PaccuntaH 06-
WKV pasMep BPeAa B COOTBETCTBUM C AEVICTBYIOLIMM 3aKOHOAATEALCTBOM PMd. EXKEroAHO €ro Cymma MO>KET COCTaBASITDL
OKOAO 290 MAH. pybBaeii. Tepputopust PecriybAanku KaaMbIKUs UrPAET UCKAIOUUTEALHO BAXKHYIO POAb AASI PA3MHO-
JKEHMsI, MUrPALIMIA M 3MMOBOK XMILHLIX MTULL. B CBsI3M € 3TMM, HEOGXO0AMMA CPOYHAsT PEAAM3ALIMST CMIELIMAALHOM MPO-
rPamMmbl, HarpPABAEHHOM Ha 3aMTY MePHATbIX XUIHUKOB OT MOPayKeHUs1 SAeKTpuieckum Tokom BA 6-10 kB.
KAroueBLIe cAOBa: XMILHLIE MTULILI, MEPHATbIE XMUILHUKM, MOPasKeHUE SAeKTPOTOKOM, A, Kaambikusl.

Moctynuaa B peaakumio: 27.03.2012 r. Mpunsara Kk nybankaumm: 05.04.2012 1.

Abstract

Studies performed on the territory of the Republic of Kalmykia in the autumn of 2011. During the inspection of
254.5 km of overhead power lines (PL) 6-10 kV were found 543 dead birds of 31 species. Of these, 477 birds
were electrocuted on PL 6-10 kV. On the basis of these data we estimated the total bird mortality at PL 6-10
kV in Kalmykia during a year. More than 17,000 birds of more than 30 species are expected being killed from
electrocution every year. Most of them are raptors — 74.8%. There is mostly the Steppe Eagle (Aquila nipalensis)
— 33.3%, Long-Legged Buzzard (Buteo rufinus) — 10.5%, Kestrel (Falco tinnunculus) — 5.5%, Common Buzzard
(Buteo buteo) — 4.1% and Black Kite (Milvus migrans) — 3.9%. The total number of Steppe Eagles killed in the
region every year is estimated at 3420 individuals, Long-Legged Buzzards — 1720 individuals. The total amount
of damage in accordance with current legislation was calculated. Annually it may be about 290 million rubles.
The territory of the Kalmykia Republic is very important area for breeding, migratory and wintering birds of prey.
In this regard a special program aimed at protection of birds of prey from electrocution on PL 6-10 kV should be
immediately implemented.

Keywords: raptors, birds of prey, electrocution, power lines, Kalmykia.
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Introduction

The objective of this study was to obtain
data on the death of birds when contacting
with overhead power lines (PL) 6-10 kV in
different habitats of the Republic of Kalmy-

BeeaeHne

3aaaya AAHHOTO MCCAEAOBAHMSI 3aKAKOYA-
AaCb B COOpEe AAHHLIX, XapaKTepPu3yWHMX
mbeAb NTUL Mpu KoHTakte ¢ BA 6-10 kB
B PAa3AUYHLIX TMPUPOAHO-TEPPUOPUAALHBIX
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KoMrAekcax Pecrybamkm Kaambikvsi 1 oLeH-
K& Ha MX OCHOBE OAOBOTO OOBLEMA SAEKTPO-
MOPAKEHUSI AASl OTAEALHBLIX BMAOB WM TPy
NTVL B PETVOHE.

IMpobaema rmbean NT1LL NP KOHTaKTe € BA
6-10 kB B 1KHBIX pernoHax Poccum crout
0COBeHHO OCTpO. OTKPLITbIE MPOCTPAHCTBA,
AVIIEHHDIE APEBECHOM pPaCTUTEALHOCTU, B
KOTOPLIX KaKAasi oropa 3AeKTpoceTel ByK-
BaALHO «[PUTSITMBAET» MTUL, TPAAULIMOHHO
XapaKTepU3YyIOTCsl BLICOKMMM MOKA3ATEASIMU
MOeAN XMWHLIX MTUL, CPEAVM KOTOPLIX Bbi-
COKa AOASI PEAKMX U OXPAHSIEMbIX BUAOB.
Pecriybanka Kaambikust — sIpKU Mpumep Ta-
KOTO PErMoHa, B KOTOPOM OOLIMPHBIE, MAAO-
HAaCEeAEHHDIE TEeppUTOPUM ODOAaAQIOT  pas-
BETBAEHHOM CeTbio MTuueornacHbix BA 6-10
KB. MHorme wuccreaoBaHusl yKasbiBalOT Ha
KpaiHe HEBAArormoAy4YHYO CUMTYauMio, KOTO-
pasl CAOXKMAAChH 3A€Ch B TEYEHME MOCAEAHMX
AECSITUAETUI, C MOMEHTAa MAaCCOBOroO Haua-
Ad UCMOAL30BaHMST KeAe300eTOHHLIX (>K/6)
ornop npu crpouteasctee ceteii BA 6-10 kB
(3BoHOB, KpuBoHocoB, 1981, 1983; Ilepe-
pBa, baoxuH, 1981; IpaxkaaHkuH, [Nepepsa,
1982; lNepepsa, pakaaHkuH, 1983; dAUHT
n Ap., 1983; beank, 2004; Mea>KMAOB U Ap.,
2005, 2011; MausiHa u ap., 2011). Hanbo-
Aee TPEBOXKHDLI CBEAEHMSI O MHOTOYMCAEHHDIX
CAyYasiX MACCOBOM TMOEAM CTEMHOro OpAa
(Aquila nipalensis) v kypraHHuka (Buteo
rufinus) — PEeAKMX W OXPAaHsIEMbIX BUAOB
(KpacHasi kHura Pd, 2000). DOAbLWMHCTBO
MCCAEAOBATEAEN OTMEYAloT  CyIleCTBEeHHOe
BAMSIHME 3TOTO AHTPOIMOreHHOTo hakTopa Ha
CHV)KEHME YUCAEHHOCTM MHOTUX BUAOB XMLU-
HbIX NTUL. B mocaeaHue roabl peryAsipHo no-
SIBASIOTCS] PABOTLI, HAMPABAEHHbIE HA U3yYe-
HV€ 3TOro BOMpPOCA B OTAEAbHLIX PEeroHax
(MaubiHa, 2005, 2006; KapsikuH, HoBukosa,
2006; KapsikmH 1 Ap., 2008, 2009). OaHako
CMELMAALHLIX MCCAEAOBAHWI B 3TOM 0BAaCTH,
MO3BOASIIOWMX  BLINOAHMTL OLIEHKY obuie-
ro eKeroaAHoro obnLéma rmbeAm nruu BCero
KOMIMAEKCA BMAOB, MOTEHLIMAALHO YSI3BMMbIX
npu KoHTakre ¢ BA 6-10 kB, Ha Tepputopun
PecriybAnky Kaambikusi paHee He MpeArnpu-
HUMAAOCD.

PaioH MCCAEAOBAHMMN,
CpoKM M 06BLém pabor

MccaeaoBaHMs BLIMOAHEHDLI HAa TEPPUTO-
pun Pecriybamkmn Kaambikusi ¢ 24 okTsa6psi
no 11 Hos16pst 2011 r. B 1ot nepuoa 6bir0
MPOBEA€HO 62 MapLIPYTHLIX YYE€Ta BAOAL
BA 6-10 kB, pacrnoAo)XeHHbLIX Ha Tep-
putopun 12 (13 13) aAMMHUCTPATMBHLIX
paiioHoB pecnybamku (puc. 1). Obuwas
NPOTSHKEHHOCTL OOCAEAOBAHHBIX YYACTKOB

kia and basing on these data assess annual
rate of bird mortality from electrocution for
the particular species and groups of birds in
the region.

Region of Surveys, Dates and Material

The surveys were carried out on the ter-
ritory of the Republic of Kalmykia from 24
October to 11 November 2011. During
this period, we conducted 62 accounts on
transects that were set up along PL 6-10
kV, located in 12 (out of 13) administrative
regions of the Republic (fig. 1). The total
length of the surveyed sites of PL was 254.5
km, which is approximately 1.8% out of the
total length of PL 6-10 kV on the territory of
Kalmykia (about 13,500 km), or 2.3% out of
the length of the most dangerous PL 6-10
kV, which are mounted on concrete poles
(about 11,000 km).

The most part of PL 6-10 kV, operated
in the Republic of Kalmykia, belong to the
branch of JSC “IRDC of the South” — “Ka-
Imenergo”. These PL form the basis of elec-
tric distribution grid in the region and in
general are characterized by relatively low
density — an average of 0.16 km of PL 6-10
kV/km? of an area. The spatial density of PL
6-10 kV mounted on concrete poles ranges
from 0.18 km of PL 6-10 kV/km? in the ar-
eas with active grazing of cattle and sheep,
due to the high density of small farms, to
0.08 km of PL 6-10 kV/km? in the deserted
areas (table 1). The overall technical condi-
tion of PL 6-10 kV is mainly good and sat-
isfactory. Most of them was constructed in
1970-1980-s and is actively maintained.
The share of the dismantled PL is small. A
distinctive feature of PL 6-10 kV in Kalmykia
is a large-scale use in the design of concrete
poles different barrage elements made of
metal bars, rods, and the additional false in-
sulators as perch detectors. Unfortunately,
these measures, which were realized by
power engineering specialists in the large
scale in Kalmykia, had no significant effect
on mitigating the PL 6-10 kV. We described
in details the effect of different types of bar-
rages encountered on electric poles of PL
6-10 kV in Kalmykia in another publication.
(Matsyna et al., this issue).

Apart the PL, which are owned to the
“Kalmenergo” company, PL 6-10 kV be-
longing to the oil and gas companies (PL
going along pipelines), as well as PL of the
mobile phone system, electric utility com-
panies and other owners cross the territory
of Kalmykia The total length of those PL in
the Republic is about 1,500 km.
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Puc. 1. AaHAIAGPTHO-9KOAOTMHECKOE PAViOHMPOBaHMe TeppuTopumn PecriyGAnku
Kaambikust u mecta nccreaosanmii: 1 — CeBepHbIi y4acTok, 2 — EpreHMHCKmit y4da-
cToK, 3 — CaprMHCKMI y4acTok, 4 — KOCTMHCKMIA yHacToK, 5 — YITMHCKMIA yHacToK,
6 — LleHTpaAbHbLIN y4acToK, 7 — SIWKyALCKMIA yHacToK, 8 — YepHO3eMeAbCKMit y4a-
CTOK, 9 — AYMHEPOBCKMIA y4acTok, 10 — Apre3uaHckmii y4actok, 11 — INpukacnvii-
CKuit y4actok, 12 — [NpumMaHbIYCKMiA y4acToK, 13 — [0pOAOBMKOBCKMI yHacTOK.

Fig. 1. Nature regions of the Republic of Kalmykia and the surveyed areas:

1 — Northern area, 2 — Ergenincky area, 3 — Sarpinsky area, 4 — Yustinsky area,

5 — Uttinsky area, 6 — Central area, 7 — Yashkulsky area, 8 — Chernozemelsky area,
9 — Achinerovsky area, 10 — Artesian area, 11 — Caspian area, 12 — Manych area,
13 — Gorodovikovsky area.

BO3AYUIHDLIX AVMHUIA SAEKTpOMNepeAayn co-
ctaBuAa 254,5 km. I10 cocraBasieT npu-
mepHo 1,8% ot obwen NpoTsHKEHHOCTM BA
6-10 kB Ha Tepputopumn Kaambiknn (OKOAO
13,5 toic. kM) MAM 2,3% OT MPOTSHKEHHO-
CTM HamboAee oMnacHbLIX AAsl Tl BA 6-10
KB Ha >keae306€eToHHbIX ornopax (okoao 11
TbIC. KM). [1pu BLIBOpE y4acTKOB AASl OCMO-
Tpa McKA4Yaauch BA 6-10 kB, ob6opyao-
BaHHbIE TOALKO A€PEBSIHHLIMM OMOpPaMM.
[TpeAroyteHne OTAABAAOCL y4vacTKaM, CO-
CTOSIIMM U3 XKEAE30OETOHHLIX Oorop. AaH-
Hasl KOHCTPYKUMsl ornop npeobAasaer Ha

Methods

Examination of PL 6-10 kV was carried
out once during pedestrian routes and by
vehicle in accordance with the recommen-
dations developed for such investigations
(Matsyna, Zamazkin, 2010). We photo-
graphed every remains of birds found and
identified species. To clarify the species
identification of dead birds, as the well as
to assess their sizes, remains and bones of
72 birds were collected. Species identifica-
tion of dead birds was defined more ex-
actly with the use of the collections of the
Zoological Museum of the Moscow State
University, the authors’ collections (the
collection of the ornithological laboratory
of the Ecocenter “Dront”) and publications
(Mitropolsky, 2010).

We assessed conditions of bird remains
by a 6-point scale (Matsyna et al., 2011a).
Later, it allowed us to select birds that have
been killed during last year (2011).

Results and Discussion

In the course of our surveys we found the
remains of 543 birds belonging to 31 spe-
cies. Among them 477 birds were killed by
electrocution on Pl 6-10 kV (table 2). The
birds died from collisions with wires and
poles of PL 6-10 kV (n=76, 8 species), in
this article are not counted.

Among electrocuted birds Falconiformes
predominated (fig. 2). Mostly there were
the Steppe Eagle (Aquila nipalensis) —33.3%
out of the total number of dead birds, Long-
Legged Buzzard (Buteo rufinus) — 10.5%,
Kestrel (Falco tinnunculus) — 5.5%, Com-
mon Buzzard (Buteo buteo) — 4,1%, Black
Kite (Milvus migrans) — 3.9%.

In our surveys owls (Strigiformes) died
from electrocution were presented by the
Eagle Owl (Bubo bubo) and Little Owl
(Athene noctua).

Out of the total number of found birds
died from electrocution (n=477) 350 birds
were killed during the last year (2011). Re-
mained 127 birds were identified as died in
2010 or earlier.

[Mpu BbIGOPE YHACTKOB AASI OCMOTPA UCKAIOYAAMUCh
BA 6-10 kB, 060pyAOBaHHbIE TOALKO A€PEBSIHHBIMMU
ornopamy (A), MPEANOYTEHNE OTAABAAOCDH YHAaCTKaM,
COCTOSILIMM U3 JKEAE306€ETOHHDBIX orop (B).

®oro A. MaubiHbI.

Selecting the sites of PL 6-10 kV for examination we
excluded sites of PL mounted only on wooden (A),
preferring sites with concrete poles (B).

Photos by A. Matsyna.
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BoAbMHCTBO BA B KAAMBIKMM PACIOAOIKEHDI B OTKPLITONM MECTHOCTU: CUABHO COMUTAsT 3¢heMePOBO-GEAOTOABIHHAS PACTUTEALHOCTb HA BYpbIX
MOAYMYCTLIHHBLIX CPEAHECYTAMHUCTBLIX MOYBAX B KOMIAEKCE CO CPEAHUMU Y MEAKMMM COAOHLIAMM — 1, 3AaKOBO-GEAOMOABIHHASI PACTUTEALHOCTD HA
6YPbIX MOAYMYCTHIHHBIX CPEAHECYTAMHUCTBIX MOYBAX — 2, OAHOAETHUKOBO-COASIHKOBAST PACTUTEALHOCTb HA MEAKMX M KOPKOBbLIX COAOHLIAX — 3,
CcpeAHecOUTas1 GEAOTTOABIHHO-3AAKOBAsS PACTUTEALHOCTb HA GYPBIX MOAYMYCTLIHHBIX CPEAHECYTAMHUCTBIX MTOYBAX B KOMIIAEKCE CO CPEAHUMM
COAOHLIAMM — 4, 3AAKOBO-6EAOIMOABIHAS PACTUTEALHOCTL Ha GYPbIX MOAYMYCTHIHHBIX CPEAHECYTAMHUCTBIX [TOYBAX B KOMITAEKCE CO CPEAHUMM CO-
AOHLIaMM — 5, 3AaKoBast (KOBbIAbHAs) PACTUTEALHOCTb HA CYMeCYaHbIX Mo4YBax — 6, 3AaKoBasl (KOBbIAbHAS) PACTUTEALHOCTb HA CyrecqaHbIX MoYBax,
MPOVAEHHAST MOXKAPOM — 7, COAOHHAK C TAMAPUCKOM M APYTMMM COASIHKaMU — 8, y4acToK 6apxaHHbIX MecKoB — 9. Poto A. MaLbIHbI.

In Kalmykia PL generally go across open landscapes: very degraded vegetation of ephemeral plants and common wormwood on brown
semidesert medium loamy soils in combination with medium and small saline soiles — 1, gramineous-wormwood vegetation on brown
semidesert medium loamy soils — 2, annual-halophytic vegetation on shallow and cortical saline soils — 3, medium degraded wormwood

— gramineous vegetation on the brown semidesert medium loamy soils in complex with medium saline soils — 4, gramineous-wormwood
vegetation on brown semidesert medium loamy soils in complex with medium saline soils — 5, gramineous (feather grass) vegetation on
sandy soils — 6, burnt gramineous (feather grass) vegetation on sandy soils — 7, salt march with tamarisk and other halophytes — 8, an area of
sand dunes — 9. Photos by A. Matsyna.

Tepputopun KaaMbIKMM (COCTABASIIOT OKOAO
80% ot obuwei npoTsKEHHOCTM BA 6-10
KB). B AaAbHeliwem, npu obpaboTke y4&T-
HDBIX AAHHDBIX O KOAMYECTBE MOrMoWmnX NTmL,
MX DKCTPArOASILIMS BLINMOAHSIAACL TOALKO Ha
obuyto nNpoTsHkEHHOCTL BA 6-10 kB, 060-
PYAOBaHHLIX JK/6 ornopamu. [poTsKEH-
HOCTb 3AEKTPOCEeTEeN, YKOMMAEKTOBAHHLIX
A€PEBSIHHLIMM OMOPAaMM, COCTABASIET OKOAO
20% B nx obwem oOLEME, M B LLEAOM OHU
XapaKkTepPU3yIoTCsl 3HAUUTEALHO MeHbLuel
OMACHOCTLIO SAEKTPONMOPa’KEHMS MTULL.
[ToaaBAsiiOllEE YMCAO BO3AYLIHLIX AMHUMA
AEKTponepeAayn Ha Tepputopum Kaamoikmm
PACMOAO)KEHDI B OTKPLITOM MECTHOCTM, MPEeA-
CTaBAsiOIEN COOOM B PA3AMYHOM CTEMEHU
TPAHCPOPMMPOBAHHbIE MACTOMILA HA LIEAVH-
HbIX CTEMHLIX MAM TMOAYIMYCTLIHHBIX 3€MASIX.
Bmecre c Tem, aoas y4dactkos BA, mpuae-
raloumx K HaCeAEHHLIM MyHKTaM U MoceAe-
HUSIM, TaK’Ke AOCTaTOYHO Bbicoka. Ha 3anaae
PECYOAVKM AOAsI CEAUTEOHDLIX TEPPUTOPUI

Basing on the spatial distribution of
dead birds, as well as information about
the length of PL 6-10 kV within each na-
ture region, we carried out the expert es-
timation of the total number of bird deaths
during a year (table 3). According to this
estimation at least 17,000 birds are died
from electrocution 6-10 kV on PL on the
territory of the Republic of Kalmykia every
year. For some species of birds of prey
(Imperial Eagle Aquila heliaca, White-
Tailed Eagle Haliaeetus albicilla, Black
Vulture Aegypius monachus, Saker Falcon
Falco cherrug), which numbers in our cen-
suses, were little, in the future the estima-
tion can be made more correctly.

Spatial distribution of bird deaths of par-
ticular species shows the unevenness of
their distribution on the territory of the Re-
public. So the general number of dead rap-
tors (fig. 3) was recorded in 2, 3, 4, 5 and 6
nature regions.
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M CEALXO3YTOAMI 3HAYUTEALHO BbLIWIE, YEM B
Cp€AHEM MO PernoHy. B HaMmeHbluen crene-
HU XO3SIICTBEHHO OCBOEHA IOro-BOCTOYHAs
4acTb pecrybAVKH.

boabwas yactb BA 6-10 kB, akcnayatmpy-
eMbix Ha Tepputopum Pecrybamku Kaambl-
Kusi, npuHaarexkatr pmanary OAO «MPCK
IOra» — «KaamaHepro». OHu chopmupytoT
OCHOBY PAaCMPEAEAUTEALHDLIX —DAEKTPUYe-
CKMX CeTeli pervoHa 1 B LEAOM XapaKTepu-
3YIOTCS OTHOCUTEALHO HU3KOWM MAOTHOCTLIO
— B cpeaHem 0,16 km BA 6-10 kB/km? tep-
putopun. [NpocTpaHcTBeHHast NTAOTHOCTL BA
6-10 KB Ha >keAe300€TOHHDLIX Ornopax Ko-
Aebaercs B amanasoHe ot 0,18 km BA 6-10
KB/KM? TeppUTOpMM B paiioHax akTMBHOTO
Bbiraca KPYMHOTO POratoro CKota M OBeLl,
6Aaroaapst BLICOKOM MAOTHOCTM HEBGOABLIMX
JKMBOTHOBOAYECKMX CTOSIHOK, A0 0,08 km
BA 6-10 kB/Kkm? TEppUTOPUM B MYCTBLIHHLIX
paiioHax (Taba. 1). Obuee TEXHMYECKOE CO-
cTosiHMe aaeKTpoceteli 6—10 KB B OCHOBHOM
Xopolluee 1 yAOBAETBOPUTEAbHOE. DoAbLast
YacThb SAEKTpOCeTel MOCTPOeHa B MEPUOA
1970-1980-X roA0OB M aKTMBHO 3KCIAyaTH-
pyetcsi. AOAsSI AEMOHTMPOBAHHBIX YYaCTKOB
AVIHUI HEBEAMKaA.

OtAnumuTeAbHON 4YepTtoi ceteli BA 6-10
KB B KaAMbikumM siBAsIETCsl macwTtabHoe uc-
MOAL30BAHME B KOHCTPYKUMM OTOAOBKOB
JKEAE300ETOHHBIX OMOP  PASAMYHLIX — 3a-

LoAbwMHCTBO nTrueonacHoix BA B Kaambikuy MAET K
JKMBOTHOBOAYECKMM CTOSIHKAM Y HACEAEHHDLIM MyHKTam.
®oro A. MaubiHbI.

Many PL in Kalmykia go to the farms and settlements.
Photos by A. Matsyna.

Basing on spatial distribution and dates
of the death of Steppe Eagles we can
clearly identify their main habitats and
regions of their autumn migration in Ka-
Imykia. In this case, the localization of the
dead birds, taking into account the dates
of their deaths reflects the seasonal dy-
namics of abundance and species distri-
bution in the region.

Several sites of PL 6-10 kV, which are
characterized a high level of mortality of
Steppe Eagles within a migratory way were
discovered (vicinities of the Tavn-Gashun
and Haryn-Khuduk villages) — they are some
benchmarks of the migratory way.

In total, all of Steppe Eagles, which died
in 2011, (table 4) are distributed within se-
lected nature regions in almost the same
ratio as the birds, which died in 2010 and
earlier (table 4). It demonstrates the similar-
ity and stability of the annual spatial distri-
bution of dead birds.

The spatial distribution of dead Long-Leg-
ged Buzzards is rather different (table 5).

Considering the significant influence of
PL 6-10 kV on populations of some spe-
cies of raptors, we can assume that there
are two main directions of the factor impact
on them:

1 — forming a specific demographic
structure of populations with a permanent
deficit in the younger age group (birds 1
year old).

2 — changing the spatial structure of the
breeding range of populations splitting up it
into sections with a high probability of death
of young and adult birds from electrocution
and the areas in which the influence of this
factor is absent or minimal.

The results of counts made in this study,
as well as other data (Medjidov et al.,
2011) indicate a regular loss of Steppe
Eagles from electrocution on PL 6-10
kV in the spring—summer period before
fledging of young. Modeling this situa-
tion for the breeding territories, which
are crossed by such “electrical trap”, we
can assume that every year one or both
birds of the breeding pair may be killed.
In most cases it leads to the breeding ter-
ritory being vacant. Many of these ter-
ritories are located in attractive forage



Raptor Conservation

Raptors Conservation 2011, 24 191

Taba. 1. Kpatkast xapakrepuctvka ctpyktypbl ceteit BA 6—10 kB ¢puamnara OAO «MPCK Ora» — «<KaamsHepro».

Table 1. Short characteristics of the grid of PL 6-10 kV owned by the branch of “IRDC of South” — “Kalmenergo”.

MpoTsmxEHHOCTD

lpon3sBoAcTBeHHOE O6LEAHEHME
(AAMMHMCTPATHBHBIE PAVOHDI)
Industrial branch (regions)

BA 6-10 kB, km
Length of PL,

km

Aoas BA 6-10 kB
Ha /6 onopax, %
Portion of PL on Bce BA 6-10 kB B T.4. Ha x/6 onopax
concrete poles, %

IMpocTpaHcTBEHHAs MAOTHOCTL BA
6-10 kB, kM BA / km? TeppuTopnn
Spatial density of PL 6-10 kV, km PL
per km? area

All PL PL on concrete pole

1O FopOAOBUKOBCKME SAEKTPUYECKUNE
cetn (TopOAOBMKOBCKUIA, SILIAATUHCKWIA)
Gorodovikovskie electrical grids

Kacnuiickue aaektpuyeckme cetn
(AaraHckuit, YepHo3zeMeALCKuMiA)
Caspian electrical grids

KaambiLkne arekTpuyeckme

cetv (LleAvHHDIN, SILKYALCKUIA,
[MputotHeHckui, ku-bypyAbckuii)
Kalmykian electrical grids

CapriMHCKMe aAeKTpUYeckme cetm
(CapnmHckuit, KetyeHepoBcKkui,
ManroaepbetoBckmii, OKTIOPLCKUT,
FOcTMHCKMIA)

Sarpinskie electrical grids

Bcero / Total

997

1916

4 539

4 497
11 949

49 0.28 0.14

81 0.10 0.08

76 0.17 0.13

86 0.18 0.15
78 0.16 0.13

IPKAQIOLMX SAEMEHTOB M3 METAAANYECKUX
MpyTLEB, CTEP)KHENM, a TaloKe KOHCTPYKLUMMA
N3 AOMOAHUTEALHDLIX, TaAK HA3bIBAEMDIX, «XO-
AOCTDBIX» N3OASITOPOB, NMpPe€AHa3Ha4€HHbLIX
AAST CO3AAHMSI l'lpel'lilTCTBVlf/'l K Mocaake ntmu
Ha TpaBepcCy B paroHe oroAoska oropol. K
OrPOMHOMY CO>KAA€HMIO, 3T MEPOTIPUSITUS],
MOCA€AOBATEALHO U B 3HAYUTEAbLHDLIX O6‘béMaX
pPeaam3oBaHHLIe 3HepreTukamm B Kaambikmm,
He OKa3aAM CyLIECTBEHHOTO BAMSIHMSI Ha TMO-
BbIIEHME SAeKTpobesonacHoctm BA 6-10
KB. AeTtanbHasi XxapakTepucTuKa BAMSIHMSL
PA3AMYHLIX BMAOB 3arpa’kA€HUI, BCTpeyalo-
mmxcst Ha ornopax BA 6-10 kB B Kaambikum,
AdHA B OTAEALHOM myOamKaumm (MaubiHa 1
Ap., Hacr. c6.).

Kpome saextpuueckmx certeii uanasa
«KaamaHepro» Ha Ttepputopun Kaambikum
pacrnioroxkeHbl BA 6-10 kB, npuHaaeskamme
MPEANPUSITUSIM  He(PTErasoBoro KOMIAEKCa
(BAOABTPAccOBbIE BA marmcrpasbHbIX raso-
MPOBOAOB U TOMAMBOIMPOAYKTOMPOBOAOB, BA
SAEKTPOCHAGKEHMST MH(PPACTPYKTYPDI, CBsl-
3aHHOM C AOObIYEN YTAEBOAOPOAOB), & TAKXKE
BA aAeKTpOCHAGKEHMsI CUCTEM COTOBOWM CBsI-
31, 3HeprocobuITa U ApPyrmx cpep. Mix obwas
MPOTSHKEHHOCTb HA TEPPUTOPUM PECTTYOAUKM
COCTaBAsIET OKOAO 1,5 TbiC. KM.

MeToAuka
OCMOTP BO3AYIIHLIX AMHMIA 3AEKTporie-
peaaun 6—10 KB BLIMOAHSIACS OAHOKPATHO,

habitats, and in the next season, obvi-
ously, will be occupied by another pair,
and probably from the middle age group
(younger breeding birds). Thus, the birds
of this age category also become to be
threaten by electrocution and may be
also killed. Thus, the natural demograph-
ic structure of the population is broken.
It allows us to suggest the demographic
“ageing” of the population occupying ar-
eas with a high density of PL. As a result,
the grid of PL 6-10 kV affecting the mo-
saic of the optimal / pessimal conditions
significantly alters the structure of natural
populations of breeding birds of prey.

Conclusions

Almost everywhere, the existing grid of
dangerous PL 6-10 kV is an important factor
having of a significant human impact on the
quality of the habitats of birds of prey and
the reproductive potential of their popula-
tions.

Undoubtedly the studies aimed at clar-
ifying the preliminary estimates of the
bird mortality caused by electrocution
in the region should continue, but it is
perfectly clear that this phenomenon is
quite unprecedented here. It is difficult
to say that is the more surprising — the
number of birds killed every year in the
territory of the Republic of Kalmykia,
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Ha Mewmx U aBTOMOOUALHLIX MmapupyTtax,

B COOTBETCTBMM C PEKOMEHAALMSIMMU, MPU-
HSITBIMM AASI AQHHOTO BMAA MICCAEAOBAHUA
(MaubiHa, 3amaskuH, 2010). Ckopoctb
ABVDKEHMSI aBTOTPAHCMOPTa MpU OCMOTpEe
BA, kak npaeuao, He mnpeBbimara 15-20
KM/4ac, YTO MO3BOASIAO OOHAPYKUTL BOAL-
WMHCTBO OCTAHKOB MOrMOWMX MTUL, BKAIO-
Yyasi OTHOCUTEALHO MeAKME PpParMeHTDI
cKeAeTa M onepeHusl. MecTornoAoKeHue
orop B HayaAe M KOHLE yyacTka OCMOTpa,
a TaKKe B TOUYKAX U3MEHEHMs HarpPaBAEHMsI
AVIHUM, peructpuposaam rnpu nomoum GPS-
HaBuraropa. BrniocaeactBum, npu obpabor-
KE& KOOPAMHATHLIX AAHHDLIX, BCE OCMOTPEH-
Hble ydactkm BA 6-10 kB npeacraBaeHbl B
Buae GIS crosi. HaliaeHHble ocTaHKM MTULL
chotorpacbmposasmcn,, onpeaeasaach Mx
BMAOBAs MPUHAAAEKHOCTb. AAsl YTOUHEHMSI
BMAOBOM TPUHAAAEKHOCTM OBHAapY’KeH-
HBIX MOrMOWMX MTUL, & TAKKE AASI OLLEHKM
MX PAa3MEepPHLIX XapPAaKTEPUCTUK, BLIMOAHE-
Hbl COOPbI KOCTHLIX MATEPUAAOB B OOLWEN
CAOXKHOCTM OT 72 ntuu. B xoae kamepanb-
HOM OOPabOTKM TMOAEBOE OlpPEAEAEHUE
BMAOB MOrMOwmx ntvu OLIAO YTOYHEHO C
VCMOAL30OBAHMEM KOAAEKLIMI 30oAoruye-
ckoro mysess MIY, cobcTBeHHbIX cHOpoB
ABTOPOB  (KOAAEKLMSI OPHUTOAOTMYECKOW

B.D. baamaeB ocyiuecTBAsieT netwmii ocmotp BA 6-10
kB (BBepxy) n M.A. Kopoabkos u B.b. baamaes ocma-
TpuBaroT BA 6—-10 KB Ha aBToMapupyTte (BHU3Y).
®oro A. MaubiHbI.

V. Badmaev carried out examination of PL 6—-10 kV
by foot (upper) and M. Korolkov and V. Badmaev
conducted surveys of PL 6-10 kV by vehicle (bottom).
Photos by A. Matsyna.

which belong to rare and “protected”
species listed in different Red Data Books
of (averaging one individual per every
two kilometers of PL 6-10 kV a year!) or
the annual amount of damage, which is
estimated at nearly 300 million rubles (at
current prices is equivalent to 100 mil-
lion kilowatt-hours annually).

Considering the long period (more than
30 years) of mass and local elimination of
birds of prey in the region, the scales of it
are very noticeable, as are estimated at hun-
dreds of thousands of dead birds. And the
consequences for the avifauna of Kalmykia,
the entire North Caspian Sea region and
other regions are awful.

In particular, the negative role of dan-
gerous PL 6-10 kV in the rapid degrada-
tion of the Steppe Eagle population, not-
ed by all researchers in recent decades,
is clearly underestimated. It is impossible
to answer for a while — what part of the
Steppe Eagles, dying every year from elec-
trocution in Kalmykia, belongs to the local
breeding group. We can assume that this
part is small (within 15-20% of the total
estimated number of loss), if we take into
account the fact that the modern number
of the species in the Republic is estimated
at 300-350 breeding pairs (Medzhidov et
al., 2011).

As an important habitat, migratory cor-
ridors and wintering grounds for several
species of raptors, the territory of the Re-
public of Kalmykia is urgently needs the
serious implementation of measures on
the nature protection carried out in two
main directions — conducting the special
studies aimed at gathering information
about the location of PL 6-10 kV, posing
a threat to birds, and active retrofitting
of the operated PL 6-10 kV with modern
materials and technology. The authors
of this study sincerely hope that the re-
sults presented provide a basis for the
necessary administrative and manage-
ment decisions in the management and
protection of wildlife in the Republic of
Kalmykia.
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Puc. 2. BuaoBoii coctas
ATULL, MOPAKEHHDbIX
SAEKTPUYECKMM TOKOM
Ha BA 6-10 kB.

Fig. 2. List of bird
species killed by
electrocution on PL
6-10 kV.

Aabopatopum DL «APOHT»), AUTEPATYPHDBIX
MUCTOYHUKOB (Mutponoabckuii, 2010).

CoCTOsIHME OCTaHKOB MTWLL OLIEHMBAAM MO
6-6aAbHOM wKare (MaubiHa u Ap., 2011a). B
AaAbHeTLEeM 3TO MO3BOAMAO BLIAAUTDL TPYII-
ny NTvd, NorMbumnx B TEYEHME MOCAEAHETO
KaAeHAapHoro roaa (2011).

AAsl BLINIOAHEHMsI MOCTABAEHHOM 3aAauu
VMICCAEAOBAHMST — DKCTPAINOASILMM YYETHDLIX
AAHHLIX, MOAYYEHHLIX B pe3yAbTate OCMO-
Tpa OTAEAbHLbIX y4yactkoB BA 6-10 kB (B
NpeAeAax SKCMEPUMEHTAALHOW BLIGOPKHM),
Ha obuwylo npoTsHkéHHocTh BA 6-10 kB B
pervoHe, ObIAM MOCAEAOBATEALHO BBLIMOA-
HEeHbl HECKOALKO ycAaoBuii. [lpexxae Bce-
ro, MNPOU3BEAEHO pPAa3A€A€HUE TeppPUTO-
pun Pecriybamkn KaambikMsi HA OTAEAbHLIE
AQHAIIA(PTHO-3KOAOTMYECKME YyYaCTKM (puc.
1). B kayecTtse MH(OPMALMOHHON OCHOBbI
AASI OTOTO UCIMOAL3OBAAUChL CHUMKM Tep-
puTopUM pecnybAMKM, BLINMOAHEHHDLIE CO
cnyTtHuka LANDSAT. BoiaeAeHue yyacTkoB,
XapaKkTePU3YyIoLWMXCsl ONMPEAEAEHHON OAHO-
POAHOCTLIO MOYBEHHO-PACTUTEALHOTO TMO-
KPOBAa, BLINMOAHEHO B nporpamme ArcView
GIS 3.2a c y4€ToM paHee MPUHSTLIX AAS
pervoHa usnKo-reorpaonyeckmx m op-
HUTOAOTMYECKMX BaPUAHTOB PaiioOHMPOBA-
Hus (Peasikos, 1969; Llanko u Ap., 2009).
AASl KQXKAOTO BBLIAEAEHHOTO AaHAWAPTHO-
SKOAOTMYECKOrOo  y4yacTka  OfMpeAeAeHa
obwasi NPOTSLKEHHOCTb  NTULIEOMNACHLIX
BA 6-10 kB. Pesyavtatl ocmotpoe BA
6-10 KB, TeppuUTOPUAALHO OTHECEHHLIX
K KaKAOMY BBLIAEA€HHOMY AaHAWA(THO-
SKOAOTMYECKOMY Y4acTKy, ObIAM MpoaHa-
AU3UPOBAHDLI OTAEALHO.

[pu >sKcTpanoAsumm y4€THLIX AAHHDLIX
HEe WCMOAb30BAAUCH MOBbLILAKOWME KO-
3(ppULIMEHTb, KOMIMEHCUpPYIoWMe ecre-

Cokonoo0OpasHble
Falconiformes

Bopo0bnHooOpasHble
Passeriformes

PakweobpasHble
Coraciiformes

0.8%

CoBooOpa3sHble
Strigiformes

0.4%

CTBEHHYIO MOTEPIO YacTy MOrmbwmx nTmu
(yTvAM3aumsi HaseMHLIMM U MepPHaTbiMU
xuwHuKkamm). [llpeanoasaraercs, 4to He-
AOYYET KPYIHLIX NTUL, MPENMYLIECTBEHHO
XUIWHLIX, He3HaunTeAeH. OAHAKO B rpymnne
MEAKMX U CPEAHMX MTUL BO3MOXKEH 3Ha-
YUTEALHBIN Heaoy4éT (B 1,5-2,5 u Hoaee
pPas) B CBsI3M C OLICTPON yTUAM3ALMEN Ty-
weK HeEGOALWMX MTULL.

Pe3syAbTaTnl M Mx ob6cykAeHme

B xoae BbINOAHEHMsI paboT 6biAv 0BHapY-
JK€Hbl OCTaHKM 543 NTuu, NMpPUHAAAEKALNX
K 31 Buay. M3 Hux 477 ntvu nornbam B pe-
3yAbTaTe MOPAKEHMST SIAEKTPUYECKMM TOKOM
BA 6-10 kB (taba. 2). MNpuumHa rmubean
YCTaHOBAEHA MO XapaKTepPHOMY PaCMOAO-
SKEHMIO MOrMOWMX MTULL B PAAMYCE HECKOAL-
KMX MeTpoB OT ornopbl BA, kak npasuao,
HErNOCPEACTBEHHO MOA Helo (cM. poTo Ha
crtp. 195). Hekotopble NTULLI HAXOAUMAUCH
Ha KOHCTPYKLMSIX OFOAOBKOB orop (Tpa-
BEpcax, U3oAsiTopax M nposoaax). [Muubl,
mMbeAb KOTOPLIX HACTYMMAA B pe3yAbTate
CTOAKHOBEHMSI C MPOBOAAMM U KOHCTPYK-
umsimm onop BA 6-10 kB (n=76, 8 BuaAOB), B
AAQHHOV paboTe He y4uTLIBAIOTCS.

Cpea ntvu, MorMbwmMx OT SAEKTPOTOKA,
npeobAaratorT npeacrasutean otpsiaa Coko-
AooBpasHbix Falconiformes (puc. 2). Cpean
HMX HaMBOAEE MHOTOUYMCAEHHDI CTETMHOM OPEA
(Aquila nipalensis) — 33,3% ot obwero 4Yncaa
normbwmx nTvu, KypraHHuk (Buteo rufinus)
— 10,5%, obbikHOBEHHasi nycreAbra (Falco
tinnunculus) — 5,5%, OOLIKHOBEHHDLI Ka-
HIoK (Buteo buteo) — 4,1%, Y€pHbiii KOPILYH
(Milvus migrans) — 3,9%. Aoast 4&pHoro Kop-
wyHa B obuwem obbéMe rmbeAn, BO3MOXKHO,
HECKOABLKO Bbllle, TaK KaK MPUHAAAEKHOCTb
OCTaHKOB HEKOTOPLIX XMIUHLIX MTULL AAHHOW

74.8%
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Ta6a. 2. Vtory y4éToB Ny, Nornbwmx B pe3yAbTaTe MOPAXKEHMUS SAEKTPUYECKUM TOKOM BA 6—10 kB, oblee koamdecTBo norubwmx nru /
ATULBI, MOrU6LIME B TEYEHUE MOCAEAHETO KAAEHAAPHOTO roaa (2011).

Table 2. Results of censuses of bird deaths from electrocution, total number of dead birds / birds died during the last year (2011).

N¢ Bwua / Species AanAamadgTHO-3KOAOrMYecKkMe yyacTkm / Nature regions Bcero
1 2 3 a 5 6 8 9 10 13 ol

1 YépHbiii KOpuyH 4/4 4/4 3/3 10/9 21/20
(Milvus migrans)

2 3umHsik (Buteo lagopus) 2/2 1/1 3/3
O6LIKHOBEHHDIN KAHIOK 777 1/1 1/1 6/6 1/1 1/1 3/3 2/2 22/22
(Buteo buteo)

4  KypraHHuk (Buteo rufinus) 9/9 25/17 8/4 9/9 1/1 3/3 2/2 57/54
XULHMK CPEAHMX Pa3MepoB 12/8 2/0 3/0 7/0 24/8
Hawk, Kite of Buzzard

5 CrenHoii opéa 9/8 65/34 72/41 30/20 3/0 2/0 181/103
(Aquilla nipalensis)

6  MoruabHuk (Aquila heliaca) 1/1 1/1 2/2
bepxkyTt (Aquila chrysaetos) 1/0 1/0
Opéna (Aquila sp.) 1/0 5/5 6/5

8  OpaaH-6eroxsocT 1/1 1/0 2/1
(Haliaeetus albicilla)

9  YépHuiit rpudp 2/2 2/2
(Aegypius monachus)

KpynHbIii naaaAbImK 1/0 1/0 2/0
Vulture

10 banobaH (Falco cherrug) 2/2 2/2

11 AepbHuk (Falco columbaris) 1/1 1/1

12 OBbLIKHOBEHHAs! MyCTeAbra 13/13 1/1 3/3 2/2 3/3 5/5 2/2 1/1 30/30
(Falco tinninculus)

13 ®uamH (Bubo bubo) 1/0 1/1 2/1

14 AOMOBDIN CbIY 1/1 1/1
(Athene noctua)

15 CusoBopoHka 4/3 4/3
(Coracias garrulus)

16 YepHOAOOLIN COpOKOMYT 1/1 1/1
(Lanius minor)

17 Cepuiti copokonyT (Lanius 2/2 2/2
excubitor)

18 Ckeopeul (Sturnus vulgaris) 1/1 1/1 2/2

19 Copoka (Pica pica) 8/6 4/3 11/6 2/2 3/1 1/1 29/19

20 Taaka (Corvus monedula) 2/2 2/2 1/1 2/1 7/6

21 TIpau (Corvus frugilegus) 27/23 2/1 5/3 19/17 5/3 9/9 67/56

22 Cepast BOpoOHa 1/1 1/1 1/1 1/1 4/4
(Corvus cornix)

23 PsibunHuK (Turdus pilaris) 1/1 1/1
Apo3a sp. (Turdus sp.) 1/1 1/1
Bcero nornbmyx nmu 87/78 104/61 110/71 64/60 15/12 43/36 18/10 26/12 10/10 477/350
Total electrocuted birds
[MpoTsykéHHOCTL MapupytoB 4.6 35.1 51.9 41.0 46.3 5.8 32.1 18.7 16.4 2.6 254.5
(BA 6-10 kB), km
Length of routes (PL 6-10
kV), km
MNornbumx ntmu / km BA 0 2.5/2.2 20/1.2 2.7/1.7 1.5/1.4 2.6/2.1 1.3/1.1 1.2/07 1.6/07 3.8/3.8 1.9/1.4
6-10 kB

Electrocuted birds per km PL
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pasmepHo rpynnol (4,4%) MaeHTUOVLMPO-

BaTb HE YAAAOCh, OAHAKO MX AOKaAM3aLMsl B
HaMOOAbLIEN CTEMEHM COOTBETCTBYET MECTaM
OCHOBHOW I'MOEAM MEHHO 3TOTO BUAA.

W3 npeactaButeaeit otpsiaa CoBoo6pasHLIX
Strigiformes ycraHOBA€HA TMOEAL AAsl ABYX
BMAOB — (puamHa (Bubo bubo) n aomosoro
cbiva (Athene noctua).

Orpsia  PakweobpasHuix Coraciiformes
npeActaBAeH cuzoBopoHkon (Coracias gar-
rulus).

Cpean npeacraBuTeAeii otpsiaa Bopobbu-
HoOBpasHbix Passeriformes — BTOporo no
YUCAEHHOCTU CpeAm normbwmx nruu (23,9%),
Hamboaee 4Yacto normbatoT MpM KOHTAKTE
c BA 6-10 kB rpau (Corvus frugilegus) —
12,3% wm copoxka (Pica pica) — 5,3%.

Mo COCTOSIHMIO OCTAHKOB MTMLL OMPEAEAEHO
MPVIMEPHOE BPEMsI X TMOEAU, MPU STOM KaK-
Abl€ U3 HMX OTHECEHDI K OAHOM U3 ABYX TPy,
VIMEIOLIMX BAKHOE 3HAYEHUE AASI AAAbHEVILE
OLIEHKM OBLIEro roA0BOro 06LEMA r’MbeAmn Bu-
A0B. Takym 06pasom, 13 OBLIETO YMCAA HAIAEH-
HBIX norvbumx nmmmu (n=477) 6blIAv BbIAGAEHDI
350 nTvu, NorMbwmx B TEYEHME MOCAEAHETO
KareHAapHOro roaa (2011 r.). OcraBumecs
127 nmu KBaAMPMUMPOBAHDLI KAk Moruduwme
B 2010 r. nAu paHee.

IMtyueonacHas BA 6—10 kB Ha nycryrouem rHe3A0BoM
y4dacrtke crernHoro opAa (Aquila nipalensis), Kerye-
HEPOBCKMI parioH (BBEPXY) M OCTAHKM ABYX CTEIMHLIX
OpAOB U KypraHHuKa (Buteo rufinus) noa ornoposi BA
6-10 KB, FOCTMHCKMIT payioH (BHU3Y).

®oto A. MaubIHLI.

PL 6-10 kV dangerous for birds on the abandoned
breeding territory of the Steppe Eagle (Aquila
nipalensis), Ketchenerovsky region (upper) and
remains of two Steppe Eagles and a Long-Legged
Buzzard (Buteo rufinus) underneath the electric pole
PL 6-10 kV, Yustinsky region (bottom).

Photos by A. Matsyna.

Ha ocHoBe TepputopuasLHOro pacnpeae-
A€HMsI MOrMOWMX MTUL, & TAKXKE CBEAEHMA
o npotsbkéHHoctn BA 6-10 kB B npeae-
AaX Ka)KAOTO BLIAEA€HHOro AaHAlATHO-
3KOAOTMYECKOro y4acTKa, BLIMOAHEHA 3KC-
neprHasi oueHka obuwero obbéma rubean
ML B TEYEHME OAHOro KaA€HAApPHOro
roaa (taba. 3). CoraacHo 3TOl OLEHKM,
€XEroAHO Ha Tepputopun PecnybGAnkm
KaAMbIKMSI B pe3yAbTate MOpPaXkeHUs SAeK-
Tpuyeckum Tokom BA 6-10 kB normbaer
He meHee 17 Tuic. ntul. Ipu 3TOM pasmep
BP€Ad, HAHECEHHOrO OOLEKTaM >KMBOTHO-
ro Mupa B CBSI3M C MX HE3aKOHHLIM YHU-
YTO)KEHMEM, MOXKET COCTaBASITL HE MeHee
290 MAH. pyOAel exxeroaHo (MeToauka...,
2008). AaHHasi oUeHKa, MO Hawemy MHe-
HUIO, SIBASIETCSI MUHMMAALHOWM, a AAsl He-
KOTOPLIX BMAOB M Ipymnn (Hanpumep, Bpa-
HOBbLI€) BEPOSITHO CyLIECTBEHHO 3aHMXXeHa.
B OTHOWeHMM HEKOTOPLIX BUAOB XMIUHLIX
ntmu (MOorMAbHUK Aquila heliaca, opaaH-
G6eroxsocT Haliaeetus albicilla, 4épHbiii
rpud Aegypius monachus, 6aroban Falco
cherrug), nmpeAcTaBA€HHLIX B y4éTax He-
GOADBLIMM YMCAOM 3K3EMITASIPOB, B OyAyliem
BO3MOYKHA KOPPEKTUPOBKA OLIEHKM B BOAL-
LWYIO WAM MEHDLILYIO CTOPOHY. PsIA BMAOB
NTUL, HECOMHEHHO MornbarWmx Ha Tep-
PUTOPUMN AAHHOTO PermoHa Mpu KOHTaKTe C
BA 6-10 kB, npeskae Bcero — XMHLIX NTULL,
He OOHAPYYKEHHLIX BO BPEMsI YYETHDLIX pPa-
60T, Tak)K€ OTCYTCTBYIOT B AAHHOW OLIEHKE,
OAHAKO AOAXKHDLI ObITh BKAIOYEHDI B HEE MPU
MOAYYEHUN COOTBETCTBYIOIUMX AAHHDIX.

CoOTHOLIEHNEe AOAEl OTA@ALHLIX BWMAOB
MNTML B pPe3yAbTaTax 3SKCMEePTHOM OLEHKU
3aMETHO OTAMYAETCSl OT AOAM KaXKAOTo U3
HUX B YYETHLIX Marepuasax, 4YTO SIBASIET-
Csl CAGACTBMEM HEpPaBHOMEPHOro pacripe-
AEAEHMsT Kak obwein MpoTsHKEHHOCTM BA
6-10 kB B npeaeAaax KaKAOTO BLIAGAEHHOTO
AQHALIACDTHO-3KOAOTMYECKOTO  y4acTKa, Tak
M MPOTSKEHHOCTU YYETHLIX MapLpPYyTOB B
KKAOM 13 HMX. OAHAKO AQHHDLIV BUA SKCTPa-
MOASILIMU SIBASIETCS1 BOAEE TOUHDLIM, YEM MPsI-
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Ta6A. 3. IKCEPTHAST OLIEHKA EKEFOAHOTO O6bEMA r’MGEAM MTULL B PE3YALTATE MOPAKEHUS SAEKTPUYECKMM TOKoM BA 6—10 KB Ha tepputopum
Pecriy6Anky KaAMbIKMsI U PACHET pasMepa BPEAQ, MPUHMHSIEMOTO OOLEKTAM JKMBOTHOTO MUPA.

Table 3. Expert estimation of annual number of bird deaths on PL 6—10 kV and estimation of damage to wildlife.

HopmaTtms
CTOMMOCTM,
ToAoBoOW 06LEM ThIC. py6. Pasmep Bpeaa,
rmb6eam nTmu Cost stand- TbIC. PYy6.
Number of bird  Aoas, % ards THS. Damage, THS.  Aoas, %
N° Bua / Species deaths per year Portion, % RUB RUB Portion, %
1 YépHbiii kopuyH (Milvus migrans) 675 3.9 5 3375 1.16
2 3umHsik (Buteo lagopus) 110 0.6 5 550 0.19
3 O6LIKHOBEHHLIN KaHIoK (Buteo buteo) 1200 6.9 5 6 000 2.06
4 KypraHHuk (Buteo rufinus) 1720 9.9 10 17 200 5.91
XUILHUK CPEAHMX Pa3sMepPOB
Hawk, Kite of Buzzard 360 2.1 5 1 800 0.62
5  CrenHoli opéa (Aquilla nipalensis) 3420 19.7 50 171 000 58.79
6  MoruabHuk (Aquila heliaca) (270)* 1.6 100 27 000 9.28
7  Dbepkyt (Aquila chrysaetos) 10 0.1 100 1 000 0.34
Opén (Aquila sp.) 30 0.2 50 1 500 0.52
8  OpaaH-6eroxsocrt (Haliaeetus albicilla) (230)* 1.3 100 23 000 7.91
9  YeépHuli rpud (Aegypius monachus) (60)* 0.3 100 6 000 2.06
10 banobaH (Falco cherrug) (90)* 0.5 150 13 500 4.64
11  Aep6bHuk (Falco columbarius) 20 0.1 5 100 0.03
12 OG6bikHOBEHHas nycTeAbra (Falco tinninculus) 2050 11.8 5 10 250 3.52
13 ®dwuamn (Bubo bubo) 20 0.1 25 500 0.17
14 Aomosuiii cbiv (Athene noctua) 50 0.3 5 250 0.09
15 CwusoBopoHka (Coracias garrulus) 120 0.7 1 120 0.04
16 YepHoaobbit copokonyT (Lanius minor) 55 0.3 1 55 0.02
17 Cepuii copokonyr (Lanius excubitor) 920 0.5 10 900 0.31
18 Cksopeu (Sturnus vulgaris) (50)** 0.3 1 50 0.02
19 Copoka (Pica pica) (1 750)** 10.1 1 1 750 0.60
20 Taaka (Corvus monedula) (250)** 1.4 1 250 0.09
21 TIpay (Corvus frugilegus) (4 150)** 239 1 4150 1.43
22 Cepas BopoHa (Corvus cornix) (460)** 2.7 1 460 0.16
23  Psi6unHuk (Turdus pilaris) 50 0.3 1 50 0.02
Apo3sa sp. (Turdus sp.) 50 0.3 1 50 0.02
Bcero morm6mmx nrmu
Total electrocuted birds 17 340 290 860

* — OLEeHKa MOXKET ObITh 3aBbilleHa (HEOOXOAMM COOP AOMOAHUTEALHLIX CBEAEHMIA);
* —a number may be overestimated (additional information has to be obtained).

** — OLIEHKA, BEPOSITHEE BCETO, CYIIECTBEHHO 3aHMKEHA (HEOOXOAUM COOP AOTIOAHUTEALHLIX CBEAEHUI);
** —a number seems to be underestimated significantly (additional information has to be obtained).

Mast TPAHCASILIMST YHETHLIX AAHHDIX HA OOLyIO
npoTsLKEHHOCTL BA B pervoHe.
TepputopmasbHOe pacripeAeAeHue -
6GEAM OTAEAbHBIX BMAOB TMTULL HATASIAHO
AEMOHCTPUPYET  HEPABHOMEPHOCTb  UX
[pPacrpocCTpaHeHus Mo TEPPUTOPUMN pPecTy-
6AMKM. Tak, OCHOBHAs1 AOKaAM3aLmsl rmbean
XUWHLIX OTML (pPUC. 3) COCpeAoToYEeHa Ha
Tepputopumn 2, 3, 4, 5 n 6 AaHAwadTHO-
3KAOTMYEeCKMX ydacTkos. [leorpadomuecku
AaHHasi TeppuTopusl oxearbiBaeT EpreHuH-
CKYIO BO3BLIEHHOCTL B MPEAeAax pecry-
6AMKM 1 TIpUKACTUIACKYIO HUSMEHHOCTDL Ha

tepputopun KetyeHeposckoro, CapnuH-
ckoro, KOctnHckoro, fwkyAbckoro, YepHo-
3€MEALCKOrO PamoHOB.

TMbeAL MTUL OCTaALHLIX TPy, fornba-
owmx Ha BA 6-10 kB (pakweobpasHbie u
BOPOOLMHDLIE), MPEUMYIIECTBEHHO COCpe-
AOTO4YeHa BO 2, 6, 12 n 13 AaHAwagTHO-
3KAOTMYECKMX y4dacTKax — B rpeaeaax Ep-
F€HUHCKOV BO3BLILEHHOCTU U TEPPUTOPUN,
MPUMbIKAIOWMNX K 03E€PHOMN cucteme MaHbly-
['yanao (puc. 4).

Mo cpokam rMbeAan M MpPOCTPAHCTBEH-
HOMY PACMPEAEAEHMIO MOrMBIWMX CTEMHLIX
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Puc. 3. PacripeaereHme XMIWHLIX MTULL, norubarowmx npu KoOHTakte ¢ BA 6-10 KB B TedeHme roaa, rno pesyAsratam SKCepPTHOM oLeHKu. Hyme-
PaLvsl AQHALIAGPTHO-3KOAOTMHECKMX PaliOHOB COOTBETCTBYET TaKOBOM Ha puc. 1.

Fig. 3. Distribution of birds of prey killed by electrocution during a year according to the result of expert’s estimation. Numbers of nature
regions are similar to the numbers in fig. 1.
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HOV oLeHKM. HymepaLmsi AQHAIIAGOTHO-3KOAOTMHECKMX PalilOHOB COOTBETCTBYET TAKOBOJM Ha puc. 1.

Fig. 4. Distribution of rollers and crows, died from electrocution during a year according to the result of expert’s estimation. Numbers of
nature regions are similar to the numbers in fig. 1.

OPAOB MOXXHO YETKO BLIAEAUTL MX OCHOB-
Hble MecTa OOMTaHUSI U PANMOHBLI OCEHHEN
murpaunmn B Kaambikmm. B AaHHOM cay4ae
AOKaAM3auUMsl MorMbwmx MnTuu, C y4éTom
CPOKOB UX TMOEAU, OTPAKAET CE3OHHYIO
AVHAMUKY UYMCAEHHOCTM U pacrnpocTpaHe-
HUE BMAA B PErMOHE.

Tak, aHaAU3UPYsl TEPPUTOPUAALHOE pac-
NpeAeAeHme MTULL, Normbumx B BECEHHEe-
AeTHUi rieproa 2011 r. (Taba. 4), MOXHO
OTMETUTL, YTO HamBOAbWasi rmbeAL op-
AOB BO BpEMsl THE3AOBOTO Ce30Ha Mpo-
ucxoamaa Ha tepputopum CapruvHCKO-
ro v, B MeHbluei crernenu, KOcTMHCKoro
AQHALIA(PTHO-3KOAOTMYECKUX Yy4acTKoB. B
XOA€E MOCAErHE3A0BLIX KOYEBOK M OCEHHEM
murpaunm 2011 r. (TabA. 4) NPOUCXOAUT
MPOCTPAHCTBEHHOE rnepepacnpeaeae-
HME YUCAEHHOCTU — HamboAbllee KOAU-

YeCTBO MTUL MOHET YK€ Ha TEPPUTOPUN
IOctuHCKOro M YTTMHCKOro AaHAWATHO-
SKOAOTMYECKMX YYACTKOB. YTTMHCKUIA yya-
CTOK SIBASIETCSI 30HOW aKTUBHOM MUTpaumm
CTEMHLIX OPAOB B KOHLE AE€TA U CEHTSIOPE,
B TO BPEMsl KaK MX I'MOEAb 3A€Ch B FHE3-
AOBOJ MEPUOA cocTaBuaa Bcero 6,3% or
obuwei rubeAmn B 3TOT NEPUOA.

Hanpotus, Ha Tepputopum CapnmHcKoro
AQHALIAPTHO-9KOAOTMYECKOTO  yyacTka —
Ba)KHOTO FHE3AOBOTrO pechyrmyma CTernHoro
opAa B KaAMbIKMM, MTULLI MPaKTUYECKU He
nornbaloT B MEPUMOA OCEHHEN MUrpaLuy,
KaK M B MpeAeAax PACMOAOXKEHHOro K 3a-
naay EprHuHckoro ydyactka. OueBMAHO,
CTEMHLIE OPAbI, OBUTAIOWME 3AECH MPAKTU-
YeCcKM Ha CeBEepPHOV rpaHuLe YCTONYMBOrO
MoKa rHE3AOBOTO apeaAa, MoCA€ OKOHYaHMsI
PA3MHOYKEHMsI OTKOYEBLIBAIOT I0)KHEe, Mpu
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Ta6Aa. 4. PacripeaeseHme crerHbix opaos (Aquila nipalensis), mormbumx Ha Tepputo-
pum Pecriybamku KaAmMbikusi B pasHoe BpeMms..

Table 4. Distribution of Steppe Eagles (Aquila nipalensis), killed by electrocution in

Kalmykia at different times.

Bpems Bpems Bpems
Bpems mbean —  mbeam  rmbeam
mbeAn — BeCHa-A€To  — OCEHb - BeChb
2010 roa m 2011 roaa, % 2011 2011
paHee, % Period of roaa, % roA, %
Period of death — Period Period
Aanamacprro- death - spring and of death of death
3Kkonrormyeckmin 2010 and summer - autumn —all
Y4YaCTOK earlier, % 2011,% 2011,% 2011,%
N2 Nature region n=78 n=63 n=40 n=103
2  EpreHuHckui
Ergeninsky 1.5 12.3 6.1 9.8
3  CapnuHckuin
Sarpinsky 31.8 44.5 4.1 28.3
4 KOCTUHCKMIA
Yustinsky 40.2 37.0 52.5 43.2
5  VYrmmHckui
Uttinsky 11.5 6.2 37.2 18.7
9  AuMHepOBCKMI
Achinerovsky 8.5 - - -
10 AprtesmaHckuin
Artesian 6.5 - - -

3TOM AAHHbLIE TEPPUTOPUM HE MCTLITLIBAIOT
MPUTOKA BOCTOYHLIX MWIPAHTOB (MTUL U3
CeBepHoro TNMpukacnus, KasaxcraHa, KO-
HO Cubupu). MOKHO OKMAATb, YTO HA
Tepputopun  CaprvHCKOro  AaHAWATHO-
SKOAOTMHECKOTO Y4acTKa CPEeAM mormbumx
CTEMHLIX OPAOB MAKCMMAALHO BLICOKA AOASI
MTUL, MPUHAAAEKALIMX K MECTHOWM THE3A0-
BOW IPyMrupOBKe.

OCeHHUIN  MUTPALMOHHLIA  KOPUAOP
CTeMHLIX OPAOB Ha Tepputopun Kaambl-
KU, TAKMM OBPA30OM, COOTBETCTBYET Me-
PUAMOHAALHOMY MNpoduato KOcTMHCKOro
AQHAWAMTHO-3KOAOTMYECKOro  yyacTKa.
Aaree OHM mepeceKaloT BeChb YTTUHCKUM

y4acToK, BOCTOK YepHO3eMeALCKOro U
Aaaee, OYEBUAHO, TMPEeVMyIEeCTBEHHO
CAEAYIOT KOPUMAOPOM, OTpPAaHUMYEHHBLIM K

3anaay AMHuen SukyAb — AUMHepLl, a K
BOCTOKY — MO AMHUM YAaH-XOA — Apte-
3naH. Heckoabko yyactkos BA 6-10 kB,
XapaKTEPU3YIOWMXCSI MACCOBOW IMBeAbio
CTEMHbLIX OPAOB B 3TOM PYCA€ MPOAETaA,
YAAAOChL OBHAPYXMThL (OKPECTHOCTU MO-
céakoB TaBH-TawyH, HapblH-XyAyK) — OHU
CAY’)KaT CBOEro poAa €ero penepHbLIMU
TOUYKAMMU.

CyMMapHO BCE CTEMHbIE OPAbI, MOrnbume B
2011 r. (TabA. 4), pPacnpeAEASIIOTCS MO BbIAE-
A€HHBLIM AQHALIAPTHO-3KOAOTUYECKMM Y4acT-
Kam MOYTU B TAKOM >K€ COOTHOLIEHUM, KaK U
nmiubl, nornbume B 2010 1. u paHee (Taba.

4), YTO HarAsIAHO AEMOHCTPUPYET CXOXKECTb U
CTaBUALHOCTL €)KEFOAHOIO TEPPUTOPUAALHO-
ro pacripeAeAeHmst Norbwmx nTud.

HeckoAbko MHOE  npocTpaHCcTBeHHOe
pacripeAeAeHue y normbumx KypraHHMKOB
(taBbAa. 5). B GOABLIUIMHCTBO CE30HOB MTU-
bl COCPEAOTOYEeHbl Ha Tepputopum Cap-
NUHCKOro, EpreHMHcKkoro AaHawadgTHO-
9KOAOTMYECKMX YYACTKOB U B LIEHTPAALHOM
yactn [MpukacnMinckon HU3MEHHOCTM Ha
TeppuTopun pecrnybamku. Mbeab NTMu Ha
Tepputopun  KOcTuHCKoro AaHAwadgTHO-
3KoAOr4yeckoro y4yactka B 2011 r. okasa-
AaCh HEGOADBLION.

B ycAOBUSIX HU3KOM YNCAEHHOCTU OCHOB-
HOTO KOPMOBOTO OOBLEKTA (CYCAMK), OTME-
Yaemol B pPEervoHe Ha MPOTSDKEHUU MO-
CAEAHMX AECSITUAETUM, BLICOKME MOKa3aTeAn
rmbeAn nTMu rpu KoHTtakte ¢ BA 6-10 kB
MOTYT MMETbL BPEMEHHDIA MOAOYKUTEAbLHDIN
3KOAOTMYECKUN 3P eKT. AAsi TaKMX BUAOB
KaK CTEMHOM OPEA, MOTUALHMUK, KyPraHHUK
M AP. YCUMA€HHAasl SAMMMHALMST B3POCABIX
nTu (OCOBEHHO B MPEArHE3AOBOM MNepu-
OA) HECOMHEHHO TMPUBOAUT K CHU)KEHUIO
MUILEBON KOHKYPEHLMM HA AAHHOM Tpohu-
YECKOM YPOBHE M MOBLIWAET YCNewWwHOCTDb
PA3MHOXXEHMSI YLIEAEBIIMNX MTULL 3TUX >Ke
BMAOB. YUUTbIBAsI 3HAUMTEALHDLIA NMPECCUHT,
KOTOpbLI oKasbiBaloT BA 6-10 kB Ha no-
MYASILMM HEKOTOPbLIX BMAOB XMIUHBLIX MTMUL,
MOYKHO TMPEAMNOAOXKUTbL, YTO 3TOT dpak-
TOP CYIL€CTBEHHO BAMSIET HA HMX MO ABYM
OCHOBHbLIM HarpaBA€HMsIM:

1 — chopmupyst onpereréHHyIO Aemorpa-
huueckyto CTpyKTypy MOMYAsIUMIA C MOCTO-
SIHHbIM A€CHULIMTOM B MAAALLEN BO3PACTHOM
rpyrnrne (NTuubl 1-rO KaA€HAAPHOTO TOAQ),
HaMboAee TMOABEPIKEHHOM SAEKTPOMoOpa-
SKEHUIO BCAEACTBME HEOTBLITHOCTU, BbICOKOW
3AEKTPOMNPOBOAMMOCTM  PaCTyLIero orepe-
HVs1 U Mp.

2 — V3MeHsIsl NMPOCTPAHCTBEHHYIO CTPYK-
TYPY FHE3A0BOrO apeaia MomnyAsiumi, cpar-
MEHTUPYsl €ro Ha y4acTKM C BLICOKOWM BepO-
SITHOCTBIO TMOEAM MOAOADIX U B3POCALIX MTHLI
npu KoHtakte ¢ BA 6-10 kB (npexae Bcero,
B FHE3A0BOM MEPVOA) U YYACTKM, HA KOTOPLIX
BAMSIHME 3TOTO (hakropa OTCYTCTBYET WAU
MUHUMMM3UPOBAHO. Takum 0OpasoM, Haau-
YMe VAU OTCYTCTBME B IMPEAEAAX FHE3AOBbLIX
yyacTkos nrmueonacHor BA 6-10 kB aertep-
MUHUPYET MX MPUHAAEKHOCTL K OAHOM M3
ABYX PAa3AMYHBLIX KaTreropui (ontMmasbHOM
M MEeCCMMAALHOM), AAsI KOTOPLIX MOKasaTte-
AV YCMEWHOCTM PAa3MHOXEHMs1 BYAyT cylue-
CTBEHHO Pa3AMYaTbLCs.

PesyAbTatbl y4€TOB, BLINOAHEHHLIE B Pam-
Kax AQHHOTO MCCAEAOBAHMsI, a TaKXKe Apy-
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rme marepuvanbl (Meaxmaos u ap., 2011)
YKa3LIBAIOT HA PETYAsIpHYIO MbBeAb crer-
HbIX OPAOB Mpu KoHTakte ¢ BA 6-10 kB B
BECEHHE-AETHMA MNEPUOA, AO MOALEMA Ha
KPLIAO MOAOALIX MTUU. Moaeampysl 3Ty cu-
TyaLMIO AASI THE3AOBLIX YYaCTKOB, KOTOPLIM
HE TMOBE3AO M OHM «OOOPYAOBAHLI» TAKOM
MOCTOSIHHOM  SAEKTPOAOBYIUKOW,  MOYKHO
MPEANOAOKUTb, YTO Ha HUX E€)KETOAHO MOTYT
normbarb OAHa MAM O6e MTULbI U3 Pa3MHO-
JKAIOWWECS MaPbl, YTO B GOABIIMHCTBE CAyYa-
€B MPVBOAUT K (haTaAbLHOMY MpeKpalleHUIo
rHe3aoBaHusi. OcBOOOKAAIOWMECS]  TAKMM
0Opasom TrHE3AOBblE y4YacTKM (MHOTME U3
KOTOPLIX PACMOAOXKEHDI B MPUBAEKATEALHBIX
KOPMOBbIX CTaLMsIX) B OYEPEAHOM CE30He,
OYEBUAHO, BYAYT 3aHSITLI CAEAYIOLIEN MAPOW,
1, CKOpee BCEero, U3 CPeAHEeN BO3PAaCTHOM
rpynbl (Pa3MHOKAIOWMECS MTULILI MAAQALIMX
BO3pacTtoB). Takum oOpasom, MNTULILI 3TOM
BO3PACTHOM KaTeropum Takyke MorasaroT B
«FPYIINy PUCKa» U, KaK NMpPaBMAO, nornbaor,
Hapyluasl eCTeCTBEHHYIO AeMOorpaguyeckyio
CTPYKTYPY MOMYASILMM, TaK KaK BbIHY>KAEHDI
3aHMMATL PEryAsPHO  OCBOOOXKAAIOWMECS]
«Hexopouue KBapTMpbl». Bc& 310 no3poasi-
€T MPEANOAOXKUTL AEMOTPaOUYEeCcKOe «CTa-
pPeHue» MOMYASILMIA, 3aHUMAIOWMX YYaCTKU
apeana BMAA C BLICOKOWM 3AEKTPOCETEBOW
Harpy3koil. B wuTtore, npocrpaHcTBeHHas!
ceTb BA 6-10 kB, HakAaabiBasiCh HA Mo3any-
HOCTb OMNMTUMMAALHBIX-TIECCUMAALHLIX OMOTO-
MUYECKNX YCAOBUI, CYIIECTBEHHO U3MEHsIET
MPUPOAHYIO THE3AOBYIO CTPYKTYPY MOMYAsl-
LM XUILHBLIX MTULL.

3aknloyenmne

[TpakTMyeckM MOBCEMECTHO CyILEeCTBYIO-
wasi ceTb ntuueonacHoix BA 6-10 kB siBas-
€TCSl BKHDLIM AHTPOINOreHHLIM (PAKTOPOM,
OKa3blBAIOIIMM CYLIECTBEHHOE BAMSIHME Ha
KauyeCTBO MECTOOOMTAHUM XMIUHBIX MTUL U
PENMPOAYKTUBHbIM MOTEHLIMAA UX MOMYASILIMIA.

KommeHTUpyst pesyAbTarbl BLITOAHEHHOM
oueHkM obuwero o6bEMA rMOEAM XMIUHLIX
ntmu npu koHtakte ¢ BA 6-10 kB Ha Tep-
putopun Pecnybamkmu KaamMbikusi, TPyAHO
YAEPXKATbCSl OT TSPKEAOTO B3AOXA, MOAHOTO
rAybokoro pasodapoBanusi U ropedn. bes
COMHEHMs1 paboTbi, HAMPABAEHHDIE HA YTOY-
HEHME TNPEABAPUTEALHOW OLEHKM O6bEMA
SAEKTPOrnbeAn NTuU B pPervoHe, Heobxo-
AVIMO TPOAOAXKATb, OAHAKO Y>K€ COBEepIIeH-
HO SICHO, YTO AQHHOE SIBA€HME HOCUT 3AeCh
GecripeleAeHTHbIE  xapaktep.  CAOXKHO
CKa3aTh, YTO OOALIIE YAMBASIET — KOAMYE-
CTBO €)KETOAHO MOrMbalWmnX Ha TEPPUTO-
pun Pecriybamkm KaaMbikMsi MTULL PEAKMX
M «OXPaHsIEMbIX» BUAOB, BHECEHHLIX BO BCE
BO3MOXKHble KpacHble kHuru (B cpeaHem no
OAHOV 0COBM Ha KAXKALIE ABA KUAOMETPa BA
6-10 kB B roalll), MAn exxeroaHoin pasmep
Bpe€Aa, oueHuBaeMblii noutn B 300 mmuaamno-
HOB PyOA€i (Mo AEMCTBYIOWMM LIEHAM SKBU-
BaAreHTHO 100 MMAAMOHAM KMAOBATT-4acOB
€)KETOAHO).

YUnTbiBasi COAMAHLIVE BPEMEHHOM Aar CTOAD
MAacCOBOTO U AOKAALHOTO, B ITPEAEAAX OAHOTO
PErvoHa, YHUYTOXKEHMST XMIUHLIX MTUL, MPOo-
AonKarowerocst 6oaee 30 AeT, ero MaciTadbl
BECbMA OLYTMMbI, TaK KaK UCHUCASIIOTCST YoKe

Ta6a. 5. PacnipeaereHue KypraHHukoBs (Buteo rufinus), norubumx Ha tepputopum Pecriybanku Kaambikusi B pasHoe BpeMsl.

Table 5. Distribution of Long-Legged Buzzards (Buteo rufinus), killed by electrocution in Kalmykia at different times.

Bpemsa rubean

Bpems rubeam —

Bpems rmubean

Bpems rubeamn —

—2010roaAmn BecHa-aero 2011 - paHHss OCeHb no3AHss oceHb Bpems rm6eam —

AanamacTHO- paHee, % roaa, % 2011 roaa, % 2011 roaa, % Becn 2011 roa, %
akorormyeckmi  Period of death Period of death Period of death Period of death — Period of death
Y4acToK — 2010 and ear- - spring and sum- — early autumn late autumn 2011, —all 2011, %

N2 Nature region lier, % n=13 mer 2011, % n=17 2011, % n=23 % n=4 n=44

2  EpreHuvHcKkui - 18.1 27.8 - 21.6
Ergeninsky

3  CapnuHckuin 55.0 28.5 28.2 19.1 27.6
Sarpinsky

4 HOctuHCKu 34.8 5.2 7.9 24.2 8.2
Yustinsky

5  YrmmHckui 10.2 24.1 18.6 - 19.2
Uttinsky

9  AuMHepoOBCKuMii - 11.3 17.4 - 13.5
Achinerovsky

10 AprtesuaHckuit - - - 56.6 4.8
Artesian

12 TpumaHbluCcKmii - 129 - 0.0 5.1

Manych
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OCTaHKM CTEMHOro opAa, norubuero Ha BA 6—10 KB 1 CbeA€HHOTO HaA3EMHLIMY XUILIHUKamu, KOCTUHCKMIT pasioH
(BBEPXY CAEBA), OCTAHKM KypraHHuKa, roruéwero Ha BA 6—10 kB, LIeAMHHDbIV paiioH, okpecTHocTv M. Yaropra
(BBepXy cripasa), octaHku 6arobaroB (Falco cherrug), morm6uwmx Ha BA 6—10 kB, KOCTUHCKMIT payioH (BHM3Y).

®oro A. MaubIHbI.

Remains of the Steppe Eagle,died from electrocution and eaten by predators, Yustinsky region (upper left),
remains of the Long-Legged Buzzard, killed by electrocution, Tselinny region, vicinities of the Chagorta village
(upper right), remains of Saker Falcons (Falco cherrug), died from electrocution, Yustinsky region (bottom).

Photos by A. Matsyna.

COTHSIMM TBICSIY MOrMOWMX NTUU. A MOCAEA-
CTBUSI AASL OpHUTObayHbl Kaambikuu, Bcero
CesepHoro [Mpukacnusi u Apyrmx permoHoB
TPYAHO MEpPEOLEHUTD.

B yactHOCTM, HeratMBHasi POAb MTULIEO-
nacHuix BA 6-10 kB B cTpeMUTeAbLHOM Ae-
rpaAalmm YMCAEHHOCTU CTEMHOTO OpAa,
OTMEYaeMOM B T[MOCAEAHUE AECATUAETUS
BCEMU MCCAEAOBATEASIMU, SIBHO HEAOOLle-
HeHa. [loka HEBO3MO)KHO OTBETUTDL — KaKasl
YacTb CTEMHLIX OPAOB, E€XXETOAHO TMOHY-
wux Ha BA 6-10 kB B KaAambikuu, oTHO-
CUTCSl K MECTHOM THE3A0BOW FPyMNMnMpOBKe.
MO>KHO MPEANOAOXKUTDL, YTO HeGOAbWAS (B
npeaerax 15-20% oT obwero npeanoaa-
raemoro obnéma rmbeamn), ecam MpUHSTL
BO BHMMAaHME TO, YTO COBPEMEHHasl Ymuc-
AEHHOCTDb BUAQ B pecnybAnKe OLLEHUBAETCSI
B 300-350 rHe3asiumxcs nap (Meakuaos
n Ap., 2011). OaHaKO, aHaAU3UPYST CPOKU
r’MOEeAM CTEMHLIX OPAOB, OBHAPYIKEHHDLIX
B PaMKax AAHHOTO MCCAEAOBAHMSI, MOXXHO
O>KMAQTDh, YTO AOASl MECTHBIX MTUL (B3pOC-
ALIX M MOAOALIX) B OBWEM rOAOBOM OOLE-
Me rmbeAmn cocTaBasier He meHee 35-40%.
B TakomM cAydae UYMCAEHHOCTb CTEMHbLIX
OpAOB, ObuTalowmMx HA TeppuTopum Kaa-
MBIKMM, AOAXKHA HAXOAMUTLCSI HA YPOBHE
650-800 nap.

SIBASISICL BAXKHBIM MECTOOOMTAHUEM, MUTPA-
LIMOHHBIM KOPUAOPOM M OBAACTLIO 3MMOBOK
AASI PSIAA BUAOB MEpPHATbIX XMILHMKOB, Tep-
putopust Pecriybamkmu KaamMbikMsi HY>KAQETCsI
B CPO4YHONM peaAMsalmm CepLE3HOro KOM-
MA€KCa MPUPOAOCOXPAHHLIX MEPONPUSITUNA,
BLIMOAHSIEMBLIX MO ABYM OCHOBHLIM Haripas-
A€HUSIM — MPOBEAEHUE CMEeLMAALHLIX UCCAe-
AOBAHMI1, HANpPAaBAEHHLIX Ha cOop MHOP-
Maumm O PacroAo)KeHuu ydactkos BA 6-10
KB, npeAcraBAsiiOMX MOBLIWEHHYIO oOrac-
HOCTb AASl MTUL, U aAKTUBHAasl TeXHUYEeCKas!
MOAEPHM3aLMsl SKCMAyaTUPyeMbIX ceTer BA
6-10 kB ¢ MCNOAL3OBaHMEM COBPEMEHHLIX
MaTepuaroB M TEXHOAOTUI. ABTOPbLI MpPOBe-
AE€HHOTO MCCAEAOBAHMSI UCKPEHHE HAAEIOTCS
Ha TO, YTO MPEACTaBA€HHbLIE PEe3yALTaThl Mo-
CAY)KAT OCHOBOWM AASI HEOOXOAMMDIX AAMM-
HUCTPATUBHLIX U YMPABACHYECKMX PeLleHUi
B cpepe MPOM3BOACTBA UM 3aMTLl OBLEKTOB
>KMBOTHOTO MMpa Ha Tepputopumn Pecryban-
Kkn Kaambikus.

bAaaroaapHocTy

[ToAeBbie Matepuabl AASI AAHHOTO MCCAE-
AOBaHMsl ObIAM COBPAHLI B XOAE peaAn3aLmm
COBMECTHOIO TMpoeKkTa Mo ONTMMMU3ALUU
YCAOBUIA 3aWMTLl ATUL MPU SKCMAyaTaumm
BO3AYIUHLIX AMHWIA DAEKTpPOrNepeAayu Ha
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Tepputopumn Poccuiickon deaepaumm, BbI-
noAHsiemoro OpHUTOAOrMYecKoin Aabopa-
Topuen HuKeropoackor perMoHaALHOM
OOWECTBEHHOM  OpraHM3aumMm  DKOLEHTP
«ApOHT» M HerocyaapCTBEHHbLIM MPUPOAO-
oxpaHHbM ueHTpom «HADY-KaBkas», chu-
HaHcupyembiM Col030M OXpPaHbl MPUPOALI U
6uopasHoobpasusi NABU, lepmatusi. AsTo-
pbl KpanHe npusHaTteAbHbl [1.C. TomkoBuyy,
A.A. AMCOBCKOMY 3a AIOBE3HO MPEAOCTaB-
AEHHYIO BO3MOXXHOCTL PaboTbl € KOAAEKLIM-
el 3oonaormyeckoro mysest MIY, a Takoke
BLIPAXKAIOT OTAEALHYIO 6AaroaapHocTth M.B.
KapsikvHy (LIeHTp rnoAeBbiX MCCAEAOBAHUM,
r. H. Hosropoa) n A.A. MaubiHe (OpHuto-
Aorudeckast Aaboparopusi HPOO DkoueHtp
«ApOHT») 3a nomoub B oB6paboTke KapTo-
rpachuyeckmx MartepuasoB U BbLINMOAHEHUU
MPOCTPAHCTBEHHOIO aHaAM3a pPEe3yALTaToB
nccaearoBanms B cpeae GIS.

Auteparypa

beank B.I1. AvHamuka lNpukacnminckoi no-
MyASILMU CTEMHOIO OPAA U OLE€HKAa AUMUTUPYIO-
wmx cpakropos. — Ctpener. 2004. T. 2. Buin. 2.
C. 116-133.

IpavkaankmH A.B., Tepepsa B.M. INMpuyunHbl rn-
6€eAM CTEMHDLIX OPAOB HA OMOPAX BLICOKOBOABLTHBIX
AVHUI U MyTU UX yCTpaHeHusl. — Hay4Hble OCHOBbI
OXpaHbl U PALMOHAALHOTO MCIMOAL3. >KMBOTHOTO
mupa. M., 1982. C. 3-9.

3BoHoB b.M., KpuBoHocos I A. TuGeAb XMUIHDLIX
ntmu Ha onopax A3[1 B Kaambikun. — brnonos-
pexaeHus:: Te3ucbl AOKAQAOB 2-i BcecoiosHoi
KOH(EPEHLMU MO BMOoMNOBpeXAEHUIM. [OpLKUT,
1981. C. 206-207.

3BoHoB b.M., KpuBoHocoB I A. Tu6eAb XUIHDLIX
ntmu Ha onopax A3[1 B Kaambikum 1 mepnr eé
npeAoTBpalleHusl. — 3almTa MaTepPUaroB U Tex-
HWY. ycTporicts ot ntmu. M., 1983. C. 88-92.

Kapsikun W.B., AeBauikuH A.T1., TAbibuHa M.A.,
IMurepoBa E.H. OueHka ypoBHsl rmbeAm nmu Ha
AVHMSIX 3AeKTporniepeaaqn 6—10 kB B Kuneabckom
paiioHe Camapckoit obaactm TMC-meTtoaamm. —
[NepHartble XMWHMKM U X oxpaHa. 2008. N°14.
C. 50-58.

Kapsikun U.B., HukoaeHko 3.I., Baxos C.B.,
GekmaHcypoB P.X. TvbeAb mepHAaTbiX XMILIHUKOB
Ha AS[1 Ha AATae: pe3syAbTaTbl MCCAEAOBAHMSI
2009 roaa, Poccusi. — NepHarbie XUIHMKKA U UX
oxpaHa. 2009. N°16. C. 45-64.

KapsikuH M.B., HoBukoBa A.M. CrenHol opéa
1 uHppactpykrypa A3l B 3anaaHom KasaxcraHe.
— lNepHatbie xuMWHMKM 1 ux oxpaHa. 2006. N°6.
C. 48-57.

KpacHas kHura Poccuitckon deaepaumm: XKn-
BOTHbIe. M., 2000. C. 862.

MaubiHa A.M. OueHKa M MPOrHo3MpoBaHue
MacwTabosB rméean xuwHLiX nrvu Ha Al B Hu-
JKETOPOACKOM OBAACTM (A€CHAsi M AecoCTernHast
30Ha EBponeiickoin yactm Poccum). — lNepHartvie
XMIWHMKM U ux oxpaHa. 2005. N°2. C. 33-41.

MaupiHa A./. PermoHaAbHas oL€HKa maclira-
60B rmbean nrvu npu KoHTakte ¢ ASI (Ha npu-
mepe Hwkeropoackoit obaactv). — OpHUTOAO-
rmyeckne mccreaosaHusi B CesepHoit Eppasuu:
Te3ucwl XII Me>KayHapPOAHOM OPHUTOAOTUHYECKOM
KoHpepeHumn CesepHoli EBpasmmn. CTaBpornoAb:
M3a-Bo CIY. 2006. C. 340-342.

MaubiHa A.W., MaubviHa E.A., TlectroB M.B.,
UeaHeHko A.M., KopoabkoB M.A. HoBble aAaHHbIe
O r’MGeAV NTUL HA AHUSIX SAeKTporiepeaaqn 6—10
KB B Kaambikuu, Poccus. — [NepHarbie XMWHUKY U
nx oxpaHa. 2011. N°21. C. 100-105.

Mauvina A.U., INepeso3os A.l., MaubiHa A.A.
[peaBaputeAbHasi oOLEHKA MTULEONacHOCTU
BO3AYLIHBIX AMHUI 3AeKkTponeperayn 6-10 ku-
AOBOALT Ha Tepputopumn KpacHoaapckoro kpast
n PecrnybAnKu AAbiresi. — AKTYaAbHbIE BOMPOCDI
3KOAOTMM M OXPaHbl MPUPOALI SKOCUCTEM HOK-
HbIX permoHoB Poccum m conpeaeAbHLIX Tep-
putopuii: marepuaanl XXIV Mexxpecn. Hayy.-
MpaKkT. KOH(. C MeXAyHap. ydactmem / OTB.
pea. M.B. Haraaesckuit. KpacHoaap: Ky6aH.
roc. yH-1, 2011. C. 75-85.

Meaxkmaos P.A., Mysaes B.M., Yéywaes b.C.,
baamaes B.3., SpaHeHoB M. TexHuyeckuit OT-
YET O PEe3yAbTaTax BLINMOAHEHMsI PABOT MO OLEHKE
YMCAEHHOCTU Y OCHOBHDIX SKOAOTMYECKUX PaKTo-
POB, BAMSIIOIIMX HAa COCTOSIHME MOTYASILMIA CTer-
HOTrO OpAQ B NTMAOTHOM CTEMHOM pernoHe Poccum
(PecrybamKa KaAMBIKMsI) MO MHCTUTYLIMOHAALHOMY
koHTpakty NeUNDP/117/20/10. Sancra. 2011.
C. 60.

Meaxxmaos P.A., INectroB M.B., CaatbikoB A.B.
XuHbie ntuubsl 1 ASIM — utorn npoekra B Kaambl-
k. — lNepHatble XMWHUKKM U nx oxpaHa. 2005.
Ne2. C. 25-30.

MeToAMKa UCYUCAEHMsI pasmepa BpeAa, Mpu-
YMHEHHOTO OBBLEKTAM >KMBOTHOTO MMPA, 3aHECEH-
HoiM B KpacHyto kHury Poccuiickon deaepaunm,
a TaKKe MHLIM OBLEKTaM >KMBOTHOrO MMPA, He
OTHOCSIIIMMCST K OOBLEKTaM OXOTBI M PLIGOAOBCTBA
M cpeae ux oburtaHus. YreepkaeHa [pukasom
MIIP Poccun ot 28.04.2008 N°107.

Mutpornoabckmii M.I. VIcrnoAb3oBaHne naeve-
BLIX KOCTENM AAsl oripeaeAeHust poaa Aquila, no-
mbuwmx Ha ASI B LleHTparbHbix Kbi3biARymMax. —
Pycckuin opHutorornyeckuii >xypHaa. 2010. Tom
19, Skcnpecc-Boinyck 556. C. 452-458.

MMepepsa B.M., broxuH A.FO. OueHka rubeam
PEAKMX BMAOB XMUWHLIX MTULL HA AMHUSIX SA€KTPO-
rnepeaayn. — bUOA. acreKTbl OXpaHbl PEAKMUX >KU-
BoTHbIX. C. 1981. C. 36-39.

INepepBa B.U., IpaxaaHkuH A.B. Sonornye-
CKME U MOBEAEHYECKME aAarnTaLmMm CTEMHOTO OpAa
K SAEKTPOAVMHUSIM. — DKOAOTMSI XMILHLIX NTML. M.
1983. C. 42-45.

Peaskos A.H. Tpupoaa Kaambiukorn ACCP.
Dancra: Kaam. kH. n3a-so, 1969. C. 134.

damut B.E., [paxaankmH A.B., KoctmH A.Db.
[MpeaoTBpalieHme rMOeAr XMILHBIX MTULL HA AUHK-
SIX SAEKTPOMepeAaum. — DKOAOTUST XMLHDBIX MTULL.
M. 1983. C. 21-25.

Llanko H.B., XoxaoB A.H., Yabiox M.T1. OpHu-
TochpayHa Kaambikum. Crasponoas. 2009. 140 c.



