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Àáñòðàêò
Èçó÷åíèå ãèáåëè ïòèö âûïîëíåíî íà òð¸õ òðàíñåêòàõ âäîëü ëèíèé ýëåêòðîïåðåäà÷è ñðåäíåãî íàïðÿæåíèÿ â 
ñòåïè Öåíòðàëüíîãî Êàçàõñòàíà ëåòîì 2006 ã. ñ öåëüþ îöåíèòü êîëè÷åñòâåííîå è êà÷åñòâåííîå âîçäåéñòâèå 
ëèíèé ýëåêòðîïåðåäà÷è íà ñìåðòíîñòü ïòèö â ýòîé îáëàñòè. Îáíàðóæåíî 409 ì¸ðòâûõ ïòèö 34-õ âèäîâ. Ïåð-
íàòûå õèùíèêè ñîñòàâèëè 44% îáùåãî êîëè÷åñòâà ïîãèáøèõ ïòèö (179 îñîáåé 10-òè âèäîâ). Áîëüøèíñòâî èç 
íèõ óìåðëî â ðåçóëüòàòå ïîðàæåíèÿ ýëåêòðè÷åñêèì òîêîì. Äîëÿ ïîãèáøèõ õèùíèêîâ ñóùåñòâåííî èçìåíÿëàñü 
â òå÷åíèå ëåòà, è óâåëè÷åíèå èõ ãèáåëè â àâãóñòå ïðåäïîëàãàåò, ÷òî ìîëîäûå ïòèöû áîëåå ïîäâåðæåíû ñìåðòè 
îò ýëåêòðè÷åñêîãî òîêà, ÷åì âçðîñëûå. Ïëîòíîñòü ïîãèáøèõ õèùíûõ ïòèö èçìåíÿëàñü îò 0,1 äî 7,6 îñîáåé/
êì ëèíèé â ìåñÿö. Íåãàòèâíîãî âëèÿíèÿ ëèíèé ýëåêòðîïåðåäà÷è íà æèçíü ïòèö ìîæíî áûëî áû èçáåæàòü, èç-
ìåíèâ êîíñòðóêöèþ ýëåêòðè÷åñêèõ îïîð (èñïîëüçîâàíèå ïîäâåñíûõ èçîëÿòîðîâ) èëè ïðèìåíÿÿ ïòèöåçàùèòíûå 
óñòðîéñòâà (íàïðèìåð, êîëïàêè).
Êëþ÷åâûå ñëîâà: õèùíûå ïòèöû, ïåðíàòûå õèùíèêè, ïîãèáøèå ïòèöû, ñòîëêíîâåíèå, ïîðàæåíèå ýëåêòðî-
òîêîì, Êàçàõñòàí, ñòåïü.

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

Ââåäåíèå
Âî âñ¸ì ìèðå ýëåêòðèôèêàöèÿ – îäíà èç 

êëþ÷åâûõ ñîñòàâëÿþùèõ âûñîêîãî óðîâíÿ 
æèçíè. Ïî ïóòè îò ýëåêòðîñòàíöèé ê êîíå÷-
íûì ïîëüçîâàòåëÿì ýëåêòðè÷åñòâî òðàíñ-
ïîðòèðóåòñÿ ãëàâíûì îáðàçîì ïî âîçäóø-
íûì ëèíèÿì ýëåêòðîïåðåäà÷è (ËÝÏ). Ýòî 
«ïåðåïëåòåíèå» ëàíäøàôòîâ è îïàñíûõ 
ñîîðóæåíèé ËÝÏ ñðåäíåãî íàïðÿæåíèÿ 
ñî øòûðåâûìè èçîëÿòîðàìè ïîäâåðãàåò 
ïòèö ñìåðòåëüíîé îïàñíîñòè (ñì. Haas, 
1980, Bevanger, 1994, 1998, Lehman et 
al., 2007). Ýòè øèðîêî èñïîëüçóåìûå êîí-

Introduction
Throughout the world the availability 

of electricity is one of the key features of 
a high living standard. On its way from 
power plants to users, electricity is mainly 
transported via above-ground power lines. 
This “wiring” of the landscapes and danger-
ous construction of medium voltage power 
lines by using upright insulators (instead of 
suspended ones) exposes birds to deathly 
risks (e.g. Haas, 1980, Bevanger, 1994, 
1998, Lehman et al., 2007). These widely 
used constructions of above-ground power 
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ñòðóêöèè ËÝÏ íåñóò äâå ãëàâíûå óãðîçû 
ïòèöàì (Janss, 2000; Haas et al., 2003):

1) Ðèñê ãèáåëè îò ýëåêòðè÷åñêîãî 
òîêà – ïòèöû, ñàäÿùèåñÿ íà îïîðû è/èëè 
ïðîâîäà, ïîãèáàþò â ðåçóëüòàòå êîðîòêî-
ãî çàìûêàíèÿ (êîðîòêîå çàìûêàíèå ìåæäó 
ôàçàìè èëè çàçåìëåíèåì).

2) Ðèñê ãèáåëè â ðåçóëüòàòå ñòîëêíî-
âåíèÿ – ïòèöû â ïîë¸òå ñòàëêèâàþòñÿ ñ 
ïðîâîäàìè ËÝÏ, ïîòîìó ÷òî íå àññîöèè-
ðóþò èõ ñ ïðåïÿòñòâèåì. 

Î÷åíü áîëüøîå êîëè÷åñòâî ïòèö, ïîãèá-
øèõ â ðåçóëüòàòå ïîðàæåíèÿ ýëåêòðîòîêîì 
è ñòîëêíîâåíèÿ ñ ïðîâîäàìè, áûëî çàðå-
ãèñòðèðîâàíî â îòêðûòûõ ëàíäøàôòàõ, òà-
êèõ, êàê âîäíî-áîëîòíûå è ñåëüñêîõîçÿé-
ñòâåííûå óãîäüÿ (Haas et al., 2003, Lehman 
et al., 2007). Â ýòèõ ìåñòîîáèòàíèÿõ, ïðè 
îòñóòñòâèè äåðåâüåâ, ïòèö, îñîáåííî õèù-
íûõ, ïðèâëåêàþò îïîðû ËÝÏ. Îíè èñïîëü-
çóþòñÿ èìè êàê ïðèñàäû âî âðåìÿ îõîòû è 
îòäûõà, à òàêæå êàê ìåñòà óñòðîéñòâà ãí¸çä 
(Karyakin et al., 2005; Infante and Peris, 
2003; Sanchez-Zapata et al., 2003). Â ðàç-
ëè÷íûõ èññëåäîâàíèÿõ çàôèêñèðîâàíû íå-
ãàòèâíûå ïîñëåäñòâèÿ òàêèõ ôàêòîðîâ, êàê 
ãèáåëü ïòèö â ðåçóëüòàòå ïîðàæåíèÿ ýëåê-
òðîòîêîì è ñòîëêíîâåíèå ñ ïðîâîäàìè, 
íà ïîïóëÿöèîííîì óðîâíå, íàïðèìåð äëÿ 
èñïàíñêîãî ìîãèëüíèêà (Aquila adalberti) 
(Ferrer et al., 1991), ôèëèíà (Bubo bubo) 
(Segio et al., 2004), à òàêæå êóðèíûõ ïòèö 

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

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

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

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

Study Area
The above described particularities of 

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

Ïòèöåîïàñíûå ËÝÏ 
ñðåäíåãî íàïðÿæåíèÿ 
íà èññëåäóåìîé òåððè-
òîðèè. Àðûêòû. 
Ôîòî Ó. Ëàø.

Medium voltage power 
lines dangerous for 
birds in surveyed area. 
Arykty. 
Photos by U. Lasch.
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(Bevanger, 1995). Åñòü ñâåäåíèÿ, ÷òî óâåëè-
÷åíèå ñìåðòíîñòè è, êàê ñëåäñòâèå, ñîêðà-
ùåíèå ïîïóëÿöèé ñòåïíûõ îðëîâ (Aquila 
nipalensis), âîçìîæíî, âûçâàíû ãèáåëüþ 
ïòèö â ðåçóëüòàòå ïîðàæåíèÿ ýëåêòðîòî-
êîì â Êàçàõñòàíå (Moseikin, 2003). Â íà-
øåì èññëåäîâàíèè ìû ñîñðåäîòî÷èëèñü 
íà ñòåïíûõ ìåñòîîáèòàíèÿõ Êàçàõñòàíà. 
Îñîáîå âíèìàíèå îáðàùàëîñü íà êà÷å-
ñòâåííóþ è êîëè÷åñòâåííóþ îöåíêó ïîòåí-
öèàëüíîãî ðèñêà äëÿ ïòèö, êîòîðîìó îíè 
ïîäâåðãàþòñÿ íà ËÝÏ íà ýòîé ñëàáî èçó-
÷åííîé òåððèòîðèè (Lehman et al., 2007). 
Ìû èñïîëüçîâàëè ó÷¸ò íà òðàíñåêòàõ äëÿ 
ïîëó÷åíèÿ ïåðâè÷íûõ äàííûõ, íà îñíîâå 
êîòîðûõ ðàçðàáàòûâàëàñü ñòðàòåãèÿ ïî ìè-
íèìèçàöèè ðèñêîâ äëÿ ïòèö íà ËÝÏ.

Ðàéîí èññëåäîâàíèé
Âûøåóïîìÿíóòûå ñòåïíûå ìåñòîîáèòà-

íèÿ âñòðå÷àþòñÿ ïîâñþäó â Ñðåäíåé Àçèè. 
Ìû âûáðàëè â êà÷åñòâå òåððèòîðèè äëÿ 
èññëåäîâàíèé Êóðãàëüäæèíñêèé ãîñóäàð-
ñòâåííûé çàïîâåäíèê è åãî îêðåñòíîñòè, 
êîòîðûå ÿâëÿþòñÿ ÷àñòüþ ñèñòåìû îç¸ð 
Òåíãèç-Êóðãàëüäæèíî (50°25' N 069°15' E). 
Ýòà ñèñòåìà îç¸ð ÿâëÿåòñÿ îäíèì èç ñàìûõ 
âàæíûõ ìåñò îñòàíîâêè â ïóòè äëÿ âîäíî-
áîëîòíûõ ïòèö íà öåíòðàëüíî-àçèàòñêîì 
ìèãðàöèîííîì ìàðøðóòå (Schielzeth et 
al., 2008). Ìíîæåñòâî âèäîâ óãðîæàåìûõ 
õèùíûõ ïòèö, òàêèõ êàê áîëüøîé ïîäîðëèê 
(Aquila clanga), ìîãèëüíèê (Aquila heliaca), 
ñòåïíàÿ ïóñòåëüãà (Falco naumanni) è áàëî-
áàí (Falco cherrug) ìîãóò áûòü âñòðå÷åíû íà 
ïðèëåãàþùèõ ñòåïíûõ òåððèòîðèÿõ, îñî-
áåííî â ïåðèîä ìèãðàöèè (Gavrilov, 1999, 
Gavrilov and Gavrilov, 2005). Ìîçàèêà 
ìíîãî÷èñëåííûõ ñîë¸íûõ è ïðåñíûõ îç¸ð, 
ðàñïîëîæåííûõ â ñóõî-ñòåïíîì ëàíäøàô-
òå, äåëàåò ýòîò ðåãèîí ïðèâëåêàòåëüíûì 

Ðèñ. 1. Ìîäåëüíûå 
ó÷àñòêè â ðàéîíå èñ-
ñëåäîâàíèé: 
1 – Êàðàæàð, 2 – Àðûê-
òû, 3 – Êîðãàëüæûí.

Fig. 1. Study plots in 
surveyed area: 
1 – Karazhar, 2 – Arykty, 
3 – Korgalzhyn.

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

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

Material and methods
Field work was carried out in May and 

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

Results
During all surveys combined, from May 

to August 2006, 409 casualties of 34 dif-
ferent species were recorded in total (elec-
trocution and collision). Raptors accounted 
for 44% (table 1). Among these, especially 
falcons were affected, with 96 out of 179 in-
dividuals (54%). In August, only four Com-
mon Kestrels (Falco tinnunculus) out of 70 
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äëÿ ðåàëèçàöèè ïðèðîäîîõðàííûõ ïðîåê-
òîâ, îñîáåííî â ìåæäóíàðîäíîì ìàñøòà-
áå. Äàííàÿ òåððèòîðèÿ îõðàíÿåòñÿ ñ 1968 ã., 
áûëà îáúÿâëåíà âîäíî-áîëîòíûìè óãîäüÿ-
ìè ìåæäóíàðîäíîãî çíà÷åíèÿ â 1976 ã., 
êàê ÷àñòü ãëîáàëüíîé ñåòè «Îç¸ðà æèçíè» 
(GNF, 2008, Wetlands International, 2008), 
à ñîâñåì íåäàâíî âêëþ÷åíà â ñïèñîê îáú-
åêòîâ Âñåìèðíîãî ïðèðîäíîãî íàñëåäèÿ 
ÞÍÅÑÊÎ (Saryarka – UNESCO 2008).

Äëÿ íàøåãî èññëåäîâàíèÿ âäîëü ËÝÏ 
ñðåäíåãî íàïðÿæåíèÿ (10–35 êÂ) ñ òðà-
âåðñàìè, íåñóùèìè øòûðåâûå èçîëÿòîðû, 
áûëè çàëîæåíû òðè ðàçíûõ òðàíñåêòû, 
êàæäàÿ ïðîòÿæ¸ííîñòüþ îêîëî 14–15 êì. 
Îíè èäóò ïàðàëëåëüíî ãðóíòîâûì äîðîãàì 
ê íàñåë¸ííûì ïóíêòàì Àðûêòû, Êàðàæàð è 
Êîðãàëüæèí (ðèñ. 1):

(1) Êàðàæàð – ãðàíèöà îõðàíÿåìîé òåð-
ðèòîðèè (14 êì): ËÝÏ ñðåäíåãî íà-
ïðÿæåíèÿ ñîåäèíÿþò Óðêåíäåó è 
Êàðàæàð, ïîñëåäíèå 15 êì êîòîðûõ 
ïðîõîäÿò ïðÿìî ÷åðåç çàïîâåäíèê. 
Ïîòåíöèàëüíûé äåìîíñòðàöèîííûé 
ó÷àñòîê.

(2) Àðûêòû – Åêïèíäè (15 êì): ËÝÏ 
ñðåäíåãî íàïðÿæåíèÿ, òÿíóùèåñÿ 
ïàðàëëåëüíî äîðîãè, ìåæäó Àðûêòû 
è Åêïèíäè. Ýòîò ó÷àñòîê áûë âûáðàí 
ïî ðåêîìåíäàöèè îäíîãî ìåñòíîãî 
æèòåëÿ, îí áûë îöåíåí èì êàê îñî-
áî îïàñíûé â ðåçóëüòàòå íàáëþäåíèÿ 
çäåñü áîëüøîãî êîëè÷åñòâà ïîãèáøèõ 
ïòèö.

(3) Êîðãàëüæûí – Áèðòàáàí (14 êì): ËÝÏ 
ñðåäíåãî è âûñîêîãî íàïðÿæåíèÿ, 
óõîäÿùèå îò Êîðãàëæûíà íà þã. Ýòîò 
ó÷àñòîê áûë âûáðàí ïî ïðàêòè÷åñêèì 
ñîîáðàæåíèÿì, òàê êàê îí ðàñïîëî-
æåí â íåïîñðåäñòâåííîé áëèçîñòè è 
åãî ìîæíî áûëî îáúåçæàòü íà âåëî-
ñèïåäå.

Íà âñåõ òð¸õ ó÷àñòêàõ êîíñòðóêöèè îïîð, 
à òàêæå âûñîòà è ãóñòîòà ðàñòèòåëüíîñòè 
îäèíàêîâû, ÷òî äà¸ò òàêæå îäèíàêîâóþ âå-
ðîÿòíîñòü ïðîïóñêà òðóïîâ ïòèö. Â îòëè÷èå 
îò áîëåå óðáàíèçèðîâàííûõ îêðåñòíîñòåé 
ñåëà Êîðãàëæûí, îêðåñòíîñòè Êàðàæàðà 
ïðåäñòàâëåíû íåíàðóøåííûìè ñòåïíûìè 
ó÷àñòêàìè ñ ìàññîé ñîë¸íûõ îç¸ð, òîãäà 
êàê âîêðóã Àðûêòû äîìèíèðóþò ãëàâíûì 
îáðàçîì ñåëüñêîõîçÿéñòâåííûå óãîäüÿ.

Ìàòåðèàë è ìåòîäû
Ïîëåâàÿ ðàáîòà îñóùåñòâëÿëàñü â ìàå è 

èþíå 2006 ã. – ó÷àñòêè ïîñåùàëèñü äî ïÿòè 
ðàç, äîïîëíèòåëüíî îíè îñìàòðèâàëèñü åù¸ 
ðàç â êîíöå àâãóñòà 2006 ã. Â õîäå êàæäî-
ãî ïîñåùåíèÿ âûáðàííûõ òðàíñåêò ËÝÏ 

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

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

Two important changes were perceived 
during the summer period: (1) a distinct 
increase of casualties during the summer 
months and (2) the proportion of killed rap-
tors increased distinctly, especially due to 
high numbers of perished Common and 
Lesser Kestrels (table 1). These overall 
trends are documented for each investigat-
ed transect (fig. 2 and 3). Table 2 presents 
the correspondent densities of bird casual-
ties per line km and month. In the Tengiz 
area, 0.1 (Korgalzhyn, May 2006) to 7.6 
(Arykty, August 2006) raptors (0.9 to 8.6 
birds in total) died per line km and month.
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òùàòåëüíî îñìàòðèâàëèñü íà ïåøèõ ìàðø-
ðóòàõ, ÷òîáû ìèíèìèçèðîâàòü âåðîÿòíîñòü 
ïðîïóñêà òðóïîâ ìåëêèõ ïòèö ïî ñðàâíå-
íèþ ñ êðóïíûìè. Êàæäûé òðóï, íàéäåííûé 
â ïðåäåëàõ ó÷¸òíîé ïîëîñû øèðèíîé 10 
ìåòðîâ â îáå ñòîðîíû îò ËÝÏ, îòìå÷àëñÿ 
àýðîçîëüíîé êðàñêîé äëÿ òîãî, ÷òîáû ñëó-
÷àéíî äâàæäû íå ó÷åñòü îäíèõ è òåõ æå ïî-
ãèáøèõ ïòèö â òå÷åíèå ñëåäóþùèõ ïîñåùå-
íèé. Åñëè ýòî áûëî âîçìîæíî, ó ïîãèáøèõ 
ïòèö îïðåäåëÿëè âîçðàñò è ïîë (Svensson 
et al., 1999). Âñå ïòèöû, êëàññèôèöèðîâàí-
íûå êàê ïîãèáøèå â ðåçóëüòàòå ïîðàæåíèÿ 
ýëåêòðè÷åñêèì òîêîì, áûëè íàéäåíû ïðÿ-
ìî ïîä îïîðàìè èëè î÷åíü áëèçêî ê íèì. 
Âèçóàëüíî îáíàðóæèâàåìûå ïîâðåæäåíèÿ 
ïòèö òùàòåëüíî èññëåäîâàëèñü íà ïðåäìåò 
ïîðàæåíèé, äîêàçûâàþùèõ ñìåðòü îò ýëåê-
òðè÷åñêîãî òîêà.

Ðåçóëüòàòû
Çà ïåðèîä èññëåäîâàíèé â õîäå îñìî-

òðà ËÝÏ ñ ìàÿ ïî àâãóñò 2006 ã. áûëè îá-
íàðóæåíû òðóïû 409-òè ïòèö 34-õ âèäîâ 
(ïîãèáøèå â ðåçóëüòàòå ïîðàæåíèÿ ýëåê-
òðîòîêîì è ñòîëêíîâåíèÿ ñ ïðîâîäàìè). 
Ïåðíàòûå õèùíèêè ñîñòàâèëè 44% (òàáë. 
1). Ñðåäè íèõ äîìèíèðîâàëè ñîêîëû – 96 
èç 179 ïîãèáøèõ ïòèö (54%). Â àâãóñòå 
òîëüêî ÷åòûðå îáûêíîâåííûõ ïóñòåëüãè 
(Falco tinnunculus) èç 70-òè ïîãèáøèõ ïòèö 
áûëè âçðîñëûìè ñàìöàìè, à îñòàëüíûå – 
âçðîñëûå ñàìêè è ìîëîäûå ïòèöû. Òàêæå 
÷àñòî ðåãèñòðèðîâàëèñü ïîãèáøèå êàíþêè 
(Buteo sp.) – 32% îò îáùåãî êîëè÷åñòâà ïî-
ãèáøèõ ïòèö. Íåñìîòðÿ íà òî, ÷òî ñòåïíûå 
è ëóãîâûå ëóíè (Circus macrourus, Ñ. pyg-
argus) îáû÷íî íå ïðèñàæèâàþòñÿ íà îïî-
ðû ËÝÏ, ïîä îïîðàìè áûëè îáíàðóæåíû 
19 îñòàíêîâ ýòèõ âèäîâ; ïî êðàéíåé ìåðå 
15 èç íèõ – ïòèöû ïåðâîãî ãîäà. Êðîìå 

Ìîëîäîé ñòåïíîé ëóíü (Circus macrourus) – æåðòâà ïîðàæåíèÿ 
òîêîì íà ïðîâîäàõ ìåæäó Àðûêòû è Åêïèíäè. 06.09.2006. 
Ôîòî Ó. Ëàø.

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

Discussion
In our study, we confirmed that electro-

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

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

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

Since there is no difference in pole con-
struction (and thus also in the potential dan-
ger) our data suggest that the total number 
of casualties depends upon the surround-
ing habitat quality. The denser a local bird 
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population the higher the risk of electro-
cution of single individuals. Since the area 
around Karazhar and also Arykty is almost 
undisturbed, higher breeding densities of 
raptors e.g. Pallid Harrier and Short-Eared 
Owl (Asio flammeus) in those habitats are 
likely. Three dead Short-Eared Owls were 
found along the Arykty transect. Addition-
ally, a colony of Rooks (Corvus frugilegus) 
about 300 breeding pairs and a falcon col-
ony composed of Common Kestrel (6 pairs) 
and Red-Footed Falcon (Falco vespertinus) 
(about 10 pairs) were found 7 km north 
from Arykty. Thus, besides juvenile dis-
persal, another reason for high numbers of 
casualties in Arykty could be accounted for 
by the nearby falcon colony and a grada-
tion year of voles in 2006 (J. Kamp, pers. 
comm.) leading to high breeding success of 
all raptor species.

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

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

Conclusion
The investigated power lines (which be-

long to the most common construction 

Òàáë. 1. ×èñëî ïîãèáøèõ ïòèö, íàéäåííûõ íà òð¸õ òðàíñåêòàõ âäîëü ËÝÏ â 
òå÷åíèå âñåãî ïåðèîäà èññëåäîâàíèÿ, ñ ìàÿ ïî àâãóñò 2006 ã.; îñíîâíóþ ìàññó 
ïîãèáøèõ ïòèö, îòíåñ¸ííûõ ê êàòåãîðèè «äðóãèå», ñîñòàâëÿþò, ãëàâíûì îáðàçîì, 
âðàíîâûå (Corvus cornix è C. frugilegus).

Table 1. Number of casualties found in total along the three investigated transects 
during the study period from May to August 2006; mainly crows (Corvus cornix and 
C. frugilegus) account for the casualties summarized as “others”.

Âèä / Species

Êîëè÷åñòâî ïòèö, ïîãèáøèõ îò ïîðàæåíèÿ 
ýëåêòðîòîêîì / Number of electrocuted birds
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Ïåðåïåëÿòíèê 
Accipiter nisus 1 1

Ìîãèëüíèê 
Aquila heliaca 1 1

Îðëû sp. 
Aquila sp. 3 3

Êàíþê 
Buteo buteo vul-
pinus 2 2

Çèìíÿê 
Buteo lagopus 1 1

Êóðãàííèê 
Buteo rufinus 7 26 1 1 35

Êóðãàííèê è 
êàíþê 
Buteo rufinus, 
B. buteo 1 8 2 1 1 13

Êàíþê sp. 
Buteo sp. 4 1 2 7

Ëóíü ñòåïíîé 
Circus macrourus 7 7

Ëóíè ñòåïíîé è 
ëóãîâîé 
Circus macrourus, 
C. pygargus 12 12

Áàëîáàí 
Falco cherrug 2 2

Ïóñòåëüãà 
îáûêíîâåííàÿ 
Falco tinnunculus 5 12 5 4 3 29

Ïóñòåëüãè 
îáûêíîâåííàÿ è 
ñòåïíàÿ 
Falco tinnunculus, 
F. naumanni 10 40 9 2 61

Êîá÷èê 
Falco vespertinus 4 4

Êîðøóí 
Milvus migrans 1 1

Âñå ïåðíàòûå 
õèùíèêè
All raptors 32 114 9 15 3 6 179

Äðóãèå / Others 122 15 34 24 23 12 230

Âñåãî / Total 154 129 43 39 26 18 409
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òîãî, áûëè îáíàðóæåíû òðóïû îäíîãî íå-
ïîëîâîçðåëîãî ìîãèëüíèêà (óÿçâèìûé âèä, 
ñîãëàñíî ñïèñêó ÌÑÎÏ 2007 ã.) è òð¸õ 
îðëîâ, âåðîÿòíî ñòåïíûõ. Â äîïîëíåíèå 
ê ýòîìó áûëè îáíàðóæåíû òðóïû äâóõ áà-
ëîáàíîâ (óãðîæàåìûé âèä, ñîãëàñíî IUCN, 
2007), îäèí èç êîòîðûõ – ìîëîäàÿ ïòèöà 
ïåðâîãî ãîäà. 

Ïðèìå÷àòåëüíî, ÷òî ðåãèîíû ñèëüíî 
îòëè÷àëèñü ïî îáùåìó ÷èñëó íàéäåííûõ 
òðóïîâ: â ìàå–èþíå 2006 ã. âîêðóã Àðûê-
òû áûëî íàéäåíî 154 òðóïà, òîãäà êàê â 
Êàðàæàðå è â Êîðãàëæûíå 43 è 26, ñîîò-
âåòñòâåííî (ðèñ. 2). Èññëåäîâàíèÿ â àâãóñòå 
2006 ã. ïîäòâåðäèëè ýòó òåíäåíöèþ. 

Õèùíèêè, âîðîíû è ÷àéêè ñîñòàâëÿþò 
93% îò âñåõ ïîãèáøèõ ïòèö. Îíè, ïîìèìî 
ìåëêèõ âîðîáüèíûõ ïòèö, îäíè èç ñàìûõ 
îáû÷íûõ âèäîâ ñòåïè â ýòîì ðåãèîíå, ïî-
ýòîìó âåðîÿòíîñòü íàéòè èõ òðóïû âûøå, 
÷åì òðóïû äðóãèõ âèäîâ. Îíè ïðåäïî÷èòà-
þò îòäûõàòü íà îïîðàõ ËÝÏ, è òåì ñàìûì 
áîëåå óÿçâèìû äëÿ ïîðàæåíèÿ ýëåêòðè÷å-
ñêèì òîêîì. Ïî÷òè âñå ïîãèáøèå õèùíûå 
ïòèöû áûëè íàéäåíû íåïîñðåäñòâåííî ïîä 
îïîðàìè. Ãèáåëü â ðåçóëüòàòå ñòîëêíîâåíèÿ 
ñ ïðîâîäàìè áûëà çàðåãèñòðèðîâàíà òîëü-
êî äëÿ îäíîãî õèùíèêà – èì îêàçàëñÿ êóð-
ãàííèê (Buteo rufinus). Îñîáåííî ñêëîííû 
ê ñòîëêíîâåíèþ ñ ïðîâîäàìè ËÝÏ íî÷íûå 
ìèãðàíòû, òàêèå êàê âîäîïëàâàþùèå ïòè-
öû, êóëèêè è ïåâ÷èå ïòèöû. Òàê, íàéäåííûå 
ïîãîíûøè (Porzana pusilla) ÿâíî ïîãèáëè îò 
ñòîëêíîâåíèÿ ñ ïðîâîäàìè. Îäíàêî îáùåå 
êîëè÷åñòâî ïòèö, ïîãèáøèõ ïî ýòîé ïðè÷è-
íå, â íàøåé âûáîðêå íåçíà÷èòåëüíî, òàê êàê 
áîëåå 90% âñåõ ïòèö ïîãèáëè â ðåçóëüòàòå 
ïîðàæåíèÿ ýëåêòðîòîêîì (ðèñ. 1). Â ìàå è 
èþíå 2006 ã., â îáùåé ñëîæíîñòè, áûëè çà-

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

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

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

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

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

Ðèñ. 2. Îáùåå êîëè÷åñòâî ïîãèáøèõ íà ËÝÏ ïòèö è äîëÿ ïòèö, ïîãèáøèõ â ðå-
çóëüòàòå ñòîëêíîâåíèÿ ñ ïðîâîäàìè ËÝÏ, ïî òð¸ì òðàíñåêòàì. 

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

Âçðîñëûé ãðà÷ (Corvus frugilegus), ïîãèáøèé íà ËÝÏ. 
Àðûêòû. 14.09.2006. Ôîòî Ó. Ëàø.

Electrocuted adult of the Rook (Corvus frugilegus). 
Arykty. 14/05/2006. Photo by U. Lasch.
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ðåãèñòðèðîâàíû 223 æåðòâû (â òîì ÷èñëå 
44 õèùíèêà). Â òå÷åíèå òîëüêî îäíîãî íà-
áëþäåíèÿ â àâãóñòå áûëè çàðåãèñòðèðîâàíû 
186 æåðòâ (â òîì ÷èñëå 135 õèùíèêîâ).

Ñ òå÷åíèåì ëåòà, ñ ìàÿ ïî àâãóñò, îòìå-
÷àåòñÿ äâà âàæíûõ èçìåíåíèÿ: (1) çàìåòíîå 
óâåëè÷åíèå îáùåãî ÷èñëà æåðòâ è (2) îò÷¸ò-
ëèâîå óâåëè÷åíèå äîëè óáèòûõ õèùíèêîâ, 
îñîáåííî çà ñ÷¸ò âûñîêîé ÷èñëåííîñòè 
òðóïîâ îáûêíîâåííûõ è ñòåïíûõ ïóñòåëüã 
(òàáë. 1). Ýòè òåíäåíöèè çàðåãèñòðèðîâàíû 
äëÿ êàæäîãî èññëåäîâàííîãî ó÷àñòêà ËÝÏ 
(ðèñ. 2 è 3). Òàáëèöà 2 ïîêàçûâàåò ñîîò-
âåòñòâóþùóþ ïëîòíîñòü ïîãèáøèõ ïòèö íà 
1 êì ËÝÏ â ìåñÿö. Â ðàéîíå îç. Òåíãèç êî-
ëè÷åñòâî ïîãèáøèõ õèùíûõ ïòèö âàðüèðó-
åò îò 0,1 îñ./êì â ìåñÿö (Êîðãàëüæûí, ìàé 
2006 ã.) äî 7,6 îñ./êì â ìåñÿö (Àðûêòû, àâ-
ãóñò 2006 ã.), à îáùåå êîëè÷åñòâî ïîãèáøèõ 
ïòèö – îò 0,9 äî 8,6 îñ./êì â ìåñÿö.

Îáñóæäåíèå
Â ðåçóëüòàòå íàøèõ èññëåäîâàíèé ïîä-

òâåðæäåíî, ÷òî ñìåðòü îò ýëåêòðè÷åñêî-
ãî òîêà ïðåäñòàâëÿåò ñåðü¸çíûé ðèñê äëÿ 
ïòèö, â îñîáåííîñòè õèùíûõ. Â àâãóñòå 
áûëî îáíàðóæåíî ïî÷òè âäâîå áîëüøå ïî-
ãèáøèõ ïòèö, ÷åì â ïðåäûäóùèõ ìåñÿöàõ 

and all existing power poles have to be 
rendered safe until 2012 (Federal Nature 
Conservation Act 2002: BNatSchG §53).
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Fig. 3. Proportion of dead raptors found along the three transects.

Òàáë. 2. Ñðåäíÿÿ ïëîòíîñòü ïîãèáøèõ ïòèö (îñ./êì â ìåñÿö).

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

Ïîãèáøèå ïòèöû (îñ. /êì ËÝÏ â ìåñÿö) / Dead Birds (ind. per line km and per month)

Àðûêòû / Arykty Êàðàæàð / Karazhar Êîðãàëüæûí / Korgalzhyn

Ìàé–Èþíü
May–June

Àâãóñò
August

Ìàé–Èþíü
May–June

Àâãóñò
August

Ìàé–Èþíü
May–June

Àâãóñò
August

Õèùíûå ïòèöû / Raptors 1.1 7.6 0.3 1.0 0.1 0.4

Âñåãî / Total 5.1 8.6 1.4 2.6 0.9 1.2
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(òàáë. 1). Òàêîå óâåëè÷åíèå óðîâíÿ ãèáåëè 
âûçâàíî, ãëàâíûì îáðàçîì, çà ñ÷¸ò ãèá-
íóùèõ õèùíèêîâ è ìîæåò áûòü ñâÿçàíî ñ 
âûëåòîì ìîëîäûõ èç ãí¸çä è íà÷àëîì ìè-
ãðàöèè. Êàê ïîêàçûâàþò èññëåäîâàíèÿ, ìî-
ëîäûå ïòèöû áîëåå ïîäâåðæåíû ãèáåëè îò 
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al., 2001). Ïëîòíîñòü ïîãèáøèõ ïòèö, óñðåä-
í¸ííàÿ ïî âñåì ó÷àñòêàì è âñåìó ïåðèîäó 
èññëåäîâàíèÿ, ñîñòàâëÿåò 3 îñ./êì â ìåñÿö 
(õèùíûå ïòèöû ñîñòàâëÿþò 1,3 îñ./êì â ìå-
ñÿö). Ýòî î÷åíü âûñîêèé óðîâåíü ãèáåëè 
ïòèö îò ýëåêòðè÷åñêîãî òîêà â òå÷åíèå ëåò-
íèõ ìåñÿöåâ. Â äðóãèõ ðàáîòàõ îïóáëèêî-
âàíû áîëåå íèçêèå ïëîòíîñòè ãèáåëè ïòèö 
íà ËÝÏ. Ä. Ðóáîëèíè ñ ñîàâòîðàìè (2005) 
ïðèâîäèò ïëîòíîñòü ïîãèáøèõ îò ïîðàæå-
íèÿ ýëåêòðîòîêîì ïòèö 0,25 îñ./êì â ìåñÿö 
(3 îñ./êì â ãîä) äëÿ ðàçëè÷íûõ ìåñòîîáè-
òàíèé â Èòàëèè. È. Êàðÿêèí ñ ñîàâòîðàìè 
(2005) ñîîáùàåò î ïëîòíîñòè ïîãèáøèõ 
õèùíûõ ïòèö 0,56 îñ./êì äëÿ ðàçîâîãî íà-
áëþäåíèÿ, âûïîëíåííîãî â ìàå 2003 ã. â 
Çàïàäíîì Êàçàõñòàíå. 

Íàøè ñîáñòâåííûå íàáëþäåíèÿ ïîêàçû-
âàþò, ÷òî òåëà óáèòûõ ïòèö îñòàþòñÿ â òå÷å-
íèå íåêîòîðîãî âðåìåíè ïîä îïîðîé èëè 
îêîëî íå¸. Äàæå ïîñëå äâóõ – òð¸õ íåäåëü 
áîëüøèíñòâî îñòàíêîâ âñ¸ åù¸ âñòðå÷àëèñü 
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÷åçíîâåíèå» òðóïîâ è çàêëþ÷èë, ÷òî ÷åðåç 
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îòëè÷àþòñÿ, ïðåæäå âñåãî, ìåëêèì ðàç-
ìåðîì è íå îñòàþòñÿ äîëãî ëåæàòü ïîä 
îïîðàìè (Ferrer et al., 1990), âåðîÿòíî ïî-
òîìó, ÷òî óòèëèçèðóþòñÿ ìëåêîïèòàþùèìè 
è ïòèöàìè-ïàäàëüùèêàìè, à òàêæå ïîòîìó, 
÷òî èõ ðàçëîæåíèå ïðîèñõîäèò íàìíîãî 
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ïòèö, ñòîëêíóâøèõñÿ ñ ïðîâîäàìè, îáíà-
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îïàñíîñòè äëÿ ïòèö), íàøè äàííûå ïîêà-
çûâàþò, ÷òî ðàçìåð ãèáåëè ïòèö çàâèñèò 
îò õàðàêòåðèñòèê ìåñòîîáèòàíèé, ÷åðåç 
êîòîðûå ËÝÏ ïðîõîäÿò. Â áîëåå ïëîòíûõ 
ãíåçäîâûõ ãðóïïèðîâêàõ ïòèö ñóùåñòâóåò 
áîëåå âûñîêèé ðèñê ãèáåëè îò ýëåêòðè÷å-
ñêîãî òîêà îòäåëüíûõ îñîáåé. Òàê êàê òåð-
ðèòîðèè âîêðóã Êàðàæàðà è Àðûêòû ïî÷òè 
íå íàðóøåíû, çäåñü âåðîÿòíà áîëåå âûñî-
êàÿ ãíåçäîâàÿ ïëîòíîñòü õèùíèêîâ, òàêèõ 
êàê ñòåïíîé ëóíü è áîëîòíàÿ ñîâà (Asio 
flammeus). Òðè ì¸ðòâûõ áîëîòíûõ ñîâû 
áûëè íàéäåíû íà òðàíñåêòå áëèç ï. Àðûêòû. 
Â 7-ìè êì ñåâåðíåå ï. Àðûêòû áûëè íàé-
äåíû êîëîíèè ãðà÷åé (Corvus frugilegus), 
÷èñëåííîñòüþ îêîëî 300 ðàçìíîæàþùèõ-
ñÿ ïàð, è äâå êîëîíèè ñîêîëîâ – îáûêíî-
âåííûõ ïóñòåëüã (6 ïàð) è êîá÷èêîâ (Falco 
vespertinus) (ïðèáëèçèòåëüíî 10 ïàð). Òà-
êèì îáðàçîì, ïîìèìî ðàçë¸òà ìîëîäûõ, 
âûñîêóþ ÷èñëåííîñòü ïîãèáøèõ ïòèö íà 
ËÝÏ áëèç ï. Àðûêòû ìîæíî îáúÿñíèòü ñî-
ñåäñòâîì êîëîíèé ñîêîëîâ, à òàêæå òåì, 
÷òî 2006 ã. áûë óðîæàéíûì íà ïîë¸âîê (É. 
Êýìï, ëè÷íîå ñîîáùåíèå), ÷òî ïðèâåëî ê 
âûñîêîìó óñïåõó ðàçìíîæåíèÿ âñåõ âèäîâ 
õèùíûõ ïòèö.

Íà ïîïóëÿöèîííîì óðîâíå áûëî ïîêà-
çàíî, ÷òî ñìåðòü îò ýëåêòðè÷åñêîãî òîêà 
ìîæåò ñèëüíî çàòðîíóòü òàêèå óãðîæàå-
ìûå âèäû, êàê áàëîáàí. Ã. Òàêåð è Ï. Ãîðè-
àï (2005) ïðåäïîëàãàþò, ÷òî ïîòåðè èç-çà 
ñìåðòíîñòè îò ïîðàæåíèÿ ýëåêòðè÷åñêèì 
òîêîì íà ËÝÏ èìåëè ñóùåñòâåííîå âîç-
äåéñòâèå íà ïîïóëÿöèè ýòîãî âèäà. 

Òàê êàê íàä¸æíûå äàííûå îòíîñèòåëüíî 
÷èñëåííîñòè è ðàñïðåäåëåíèÿ õèùíûõ ïòèö 
íà èññëåäóåìîé òåððèòîðèè îòñóòñòâóþò, 
åäâà ëè âîçìîæíî îïðåäåëèòü âëèÿíèå 
ñòîëü âûñîêîãî óðîâíÿ ãèáåëè îò ýëåêòðè-
÷åñêîãî òîêà íà ìåñòíûå ïîïóëÿöèè. Îäíà-
êî èçâåñòíî, ÷òî ñìåðòü îò ýëåêòðè÷åñêîãî 
òîêà èìååò îòðèöàòåëüíîå âîçäåéñòâèå íà 
ïîñåëåíèÿ òàêèõ, ïîêà åù¸ íå óãðîæàå-
ìûõ, âèäîâ, êàê ñòåïíîé îð¸ë, êóðãàííèê 
è îáûêíîâåííàÿ ïóñòåëüãà (Tucker and 
Goriup, 2005). Áîëüøèå õèùíèêè ÿâëÿþò-
ñÿ k-ñòðàòåãàìè (Meyburg et al., 2004), è 
ïîýòîìó óâåëè÷åíèå ñìåðòíîñòè îêàçûâà-
åò ñèëüíîå âëèÿíèå íà ñîñòàâ è ðàçìåð èõ 
ïîïóëÿöèé (Rubolini et al., 2005). Äëÿ ðåä-
êèõ âèäîâ ãèáåëü äàæå åäèíè÷íûõ îñîáåé 
ìîæåò èìåòü ñóùåñòâåííûå ïîñëåäñòâèÿ 
äëÿ ïîïóëÿöèè â öåëîì. Ê. Áåâàíãåð (1994) 
îïèñàë âîçìîæíûå êóìóëÿòèâíûå ýôôåê-
òû ðàçëè÷íûõ îòðèöàòåëüíûõ âîçäåéñòâèé 
íà ïîïóëÿöèè ïòèö. Ðàññìàòðèâàÿ âûñîêóþ 
ñìåðòíîñòü ïòèö íà ËÝÏ, î êîòîðîé èä¸ò 
ðå÷ü â åãî ñîîáùåíèè (êîòîðîå âêëþ÷àåò 
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Arykty. 11/06/2006. Photo by J. Kamp.
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òîëüêî ìàëóþ ÷àñòü îò îáùåãî êîëè÷åñòâà 
ïòèö, ïîãèáøèõ îò ýëåêòðè÷åñêîãî òîêà âî 
âñ¸ì ìèðå), îí ïðèâëåêàåò âíèìàíèå îáùå-
ñòâåííîñòè ê íåîáõîäèìîñòè ðàçâèâàòü äåÿ-
òåëüíîñòü, ñìÿã÷àþùóþ íåáëàãîïðèÿòíûå 
âîçäåéñòâèÿ íà ïòèö, äàæå åñëè íå èññëå-
äîâàí ìàñøòàá âëèÿíèÿ ýòèõ âîçäåéñòâèé íà 
ìåñòíûå ïîïóëÿöèè (Bevanger, 1998). 

Çàêëþ÷åíèå
Èññëåäîâàííûå ËÝÏ (êîòîðûå èìåþò 

ñàìûå ðàñïðîñòðàí¸ííûå êîíñòðóêöèè) 
íåñóò óãðîçó ïòèöàì. Íî íàäî òàêæå îòìå-
òèòü, ÷òî ËÝÏ íå îáÿçàòåëüíî îïàñíû äëÿ 
ïòèö. Ïðîñòî êîìáèíàöèÿ ïëîõî ñïðî-
åêòèðîâàííûõ èçîëÿòîðîâ è òîêîïðî-
âîäÿùèõ òðàâåðñ, õàðàêòåðíàÿ äëÿ ËÝÏ 
ñðåäíåãî íàïðÿæåíèÿ, ñ îäíîé ñòîðîíû, 
è ïðèâëåêàòåëüíîñòü îïîð äëÿ ìíîãèõ 
ïòèö, îñîáåííî õèùíûõ, ñ äðóãîé ñòîðî-
íû, îáúÿñíÿþò âûñîêèé ðèñê ãèáåëè ïòèö 
â ðàéîíå èññëåäîâàíèÿ. Ñëåäîâàòåëüíî, 
ìû ñ÷èòàåì, ÷òî â êðàò÷àéøèå ñðîêè íå-
îáõîäèìî ïðîâåñòè ïòèöåçàùèòíûå ìåðî-
ïðèÿòèÿ íà ïîäîáíûõ ËÝÏ ñ èñïîëüçîâà-
íèåì, íàïðèìåð, èçîëèðóþùèõ êîëïàêîâ, 
îñîáåííî íà òåõ òåððèòîðèÿõ, íà êîòî-
ðûõ íàáëþäàåòñÿ âûñîêàÿ ïëîòíîñòü ãíåç-
äÿùèõñÿ è ìèãðèðóþùèõ ïòèö. Â êà÷åñòâå 
äîëãîñðî÷íûõ ìåðîïðèÿòèé  íåîáõîäèìî 
ðåêîíñòðóèðîâàòü è ñäåëàòü áåçîïàñíûìè 
äëÿ ïòèö âñå ËÝÏ ñðåäíåãî íàïðÿæåíèÿ. 
Ýòî ìîæåò áûòü äîñòèãíóòî ðàçëè÷íûìè 
ñðåäñòâàìè, êîòîðûå ïðåäëîæåíû â ðÿäå 
ïóáëèêàöèé (Haas and Schurenberg, 2008; 
Matsina, 2008):

- ìîäèôèêàöèÿ ËÝÏ ïðè ðåêîíñòðóêöèè, 
íàïðèìåð, ïðè ïîìîùè ïîäâåñíûõ èçîëÿ-
òîðîâ,

- çàêðûòèå èçîëÿòîðîâ è ïðèëåãàþùåé 
÷àñòè òîêîíåñóùåãî ïðîâîäà êîëïàêàìè èç 
ïîëèâèíèëõëîðèäà,

- ñîêðàùåíèå èíôðàñòðóêòóðû ËÝÏ ïó-
ò¸ì ââåäåíèÿ àëüòåðíàòèâíûõ ìåñòíûõ èñ-
òî÷íèêîâ ýíåðãèè (íàïðèìåð, ñîëíå÷íàÿ 
ýíåðãèÿ â íåïîñðåäñòâåííîé áëèçîñòè îò 
ïîòðåáèòåëåé).

Èíæåíåðû ýëåêòðè÷åñêèõ êîìïàíèé 
äîëæíû çíàòü îá îïàñíîñòè ËÝÏ äëÿ ïòèö. 
Ñîîòâåòñòâåííî, áåçîïàñíîñòü ïòèö íåîá-
õîäèìî ó÷èòûâàòü ïðè ñîîðóæåíèè íîâûõ 
ËÝÏ, è èçëèøíå îïàñíûå êîíñòðóêöèè, òî 
åñòü øòûðåâûå èçîëÿòîðû íà ìåòàëëè÷å-
ñêèõ òðàâåðñàõ, äîëæíû áûòü çàïðåùåíû. 
È. Êàðÿêèí (2008) ðåêîìåíäóåò, â ÷àñòíî-
ñòè, ÷òîáû â Êàçàõñòàíå ìåðû ïî çàùèòå 
ïòèö áûëè ïðèíÿòû íà ãîñóäàðñòâåííîì 
óðîâíå, íàïðèìåð, êàê â Ãåðìàíèè, ãäå 
ñòðîèòåëüñòâî íîâûõ «ËÝÏ-óáèéö» çàïðå-

ùåíî, è âñå ñóùåñòâóþùèå ËÝÏ äîëæíû 
áûòü ðåêîíñòðóèðîâàíû äî 2012 ã., ñî-
ãëàñíî Ôåäåðàëüíîìó çàêîíó ïî îõðàíå 
ïðèðîäû (2002).

Áëàãîäàðíîñòè
Ìû áëàãîäàðèì DAAD è NABU Ãåðìà-

íèè çà ôèíàíñîâóþ ïîääåðæêó íàøèõ èñ-
ñëåäîâàíèé. Ïîëåâàÿ ðàáîòà áûëà áû íå 
âîçìîæíà áåç âñåñòîðîííåé ïîääåðæêè 
ó÷àñòíèêîâ ïðîåêòà ïî êðå÷¸òêå, îñîáåí-
íî Ì. Êîøêèíà è Ð. Øåëäîíà. Ìû ïðè-
çíàòåëüíû É. Êàìïó è Ò. Ñà÷åðó çà öåííûå 
êîììåíòàðèè ê íàøåé ðóêîïèñè, Ò. Çåéíó, 
ëþáåçíî ïðîâåðèâøåìó àíãëèéñêèé òåêñò. 
Îòäåëüíàÿ áëàãîäàðíîñòü Ì. Õèìïåëþ çà 
ïîâûøåíèå êà÷åñòâà íàøåé ðàáîòû è äîë-
ãîâðåìåííóþ ïîääåðæêó.

Ñîâðåìåííûå ïòèöåçàùèòíûå óñòðîéñòâà íà ËÝÏ 
6–10 êÂ. Ôîòî Ã. Ãðèøóòêèíà.

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


