
52 Ïåðíàòûå õèùíèêè è èõ îõðàíà 2012, 24 Ìàòåðèàëû êîíôåðåíöèé

The Impact of Power Lines on Bird Mortality in Central Kazakhstan
ВЛИЯНИЕ РАЗЛИЧНЫХ ТИПОВ ЛИНИЙ ЭЛЕКТРОПЕРЕДАЧИ НА 

ГИБЕЛЬ ПТИЦ В ЦЕНТРАЛЬНОМ КАЗАХСТАНЕ

Voronova V.V. (Karaganda Ecological Museum, Karaganda, Kazakhstan)
Pulikova G.I. (Academician E.A. Buketov Karaganda State University,
Karaganda, Kazakhstan)
Kim K.K. (LLP “Projectservice”, Karaganda, Kazakhstan)
Andreeva E.V. (A. Baitursynov Kostanay State University, Kostanay, Kazakhstan)
Bekker V.R. (Kostanai State Pedagogical Institute, Kostanay, Kazakhstan)
Aitbaev T. (Academician E.A. Buketov Karaganda State University, Karaganda, Kazakhstan)
Воронова В.В. (Карагандинский областной экологический музей, Караганда, 
Казахстан)
Пуликова Г.И. (Государственный университет им. Е.А. Букетова, Караганда, 
Казахстан)
Ким К.К. (ТОО «Проектсервис», Караганда, Казахстан)
Андреева Е.В. (Государственный университет им. А. Байтурсынова, Костанай, 
Казахстан)
Беккер В.Р. (Государственный педагогический институт, Костанай, Казахстан)
Айтбаев Т. (Государственный университет им. Е.А. Букетова, Караганда, Казахстан)

Ââåäåíèå
Öåíòðàëüíûé Êàçàõñòàí – ýòî îáøèðíûå 

òåððèòîðèè óíèêàëüíûõ ñòåïíûõ ýêîñè-
ñòåì, êîòîðûå ïåðåñåêàþò îñíîâíûå ìè-
ãðàöèîííûå ïóòè ïòèö. Çäåñü ðàñïîëîæå-
íî áîëåå 20 êëþ÷åâûõ îðíèòîëîãè÷åñêèõ 
òåððèòîðèé, íà êîòîðûõ â ïåðèîä ìèãðà-
öèé ñîáèðàþòñÿ òûñÿ÷è âîäîïëàâàþùèõ è 
îêîëîâîäíûõ ïòèö. Ñòåïè Öåíòðàëüíîãî 
Êàçàõñòàíà ÿâëÿþòñÿ âàæíåéøèìè ðåôó-
ãèóìàìè äëÿ ñîõðàíåíèÿ ìíîãèõ ðåäêèõ 

Introduction
Central Kazakhstan is a vast area of unique 

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

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

Ðåçþìå
Äàííàÿ ñòàòüÿ ïîñâÿùåíà ðåçóëüòàòàì èññëåäîâàíèé â Öåíòðàëüíîì Êàçàõñòàíå â 2011 ã., öåëü êîòîðûõ – îöåí-
êà âëèÿíèÿ ðàçëè÷íûõ ëèíèé ýëåêòðîïåðåäà÷è (ËÝÏ) íà ãèáåëü ïòèö. Âñåãî áûëî îáñëåäîâàíî 5 òèïîâ ËÝÏ 
îáùåé ïðîòÿæ¸ííîñòüþ 680 êì. Ó÷¸òû âåëèñü äâà ñåçîíà – âåñíà è ëåòî-îñåíü 2011 ã. Âñåãî áûëî íàéäåíî 
1113 îñòàíêîâ ïòèö áîëåå 37 âèäîâ. Áîëüøóþ ÷àñòü èç íèõ ñîñòàâèëè äíåâíûå õèùíûå ïòèöû – 45% è âðàíîâûå 
– 43,5%. Îñíîâíîå êîëè÷åñòâî ïòèö (92,7%), ïîãèáøèõ ïî ïðè÷èíå ïîðàæåíèÿ ýëåêòðè÷åñêèì òîêîì, áûëî 
çàðåãèñòðèðîâàíî íà ËÝÏ ñðåäíåãî íàïðÿæåíèÿ 6–10 êÂ. Ïòèö, ïîãèáøèõ îò ïðÿìîãî ñòîëêíîâåíèÿ ñ ïðîâî-
äàìè, áûëî ó÷òåíî 46 îñîáåé – ýòó ãðóïïó ñîñòàâëÿþò âîäîïëàâàþùèå è îêîëîâîäíûå âèäû, à òàêæå ìåëêèå 
âîðîáüèíûå. Óãðîçó ñòîëêíîâåíèÿ ñ ïðîâîäàìè ïðåäñòàâëÿþò â îñíîâíîì âûñîêîâîëüòíûå ËÝÏ 110 êÂ. 
Êëþ÷åâûå ñëîâà: Öåíòðàëüíûé Êàçàõñòàí, ËÝÏ, ïîðàæåíèå ýëåêòðè÷åñêèì òîêîì, ñòîëêíîâåíèå, ïåðíàòûå 
õèùíèêè, õèùíûå ïòèöû, óãðîæàåìûé âèä.
Ïîñòóïèëà â ðåäàêöèþ: 28.02.2012 ã. Ïðèíÿòà ê ïóáëèêàöèè: 14.03.2012 ã.

Abstract
This article presents the results of surveys, which was carried out in Central Kazakhstan in 2011. The goal of the 
surveys was to estimate the impact of different types of power lines (PL) on bird mortality. There were investigated 
5 types of PL with a total length of 680 km. Surveys was conducted during two periods – spring and summer-
autumn of 2011. A total of 1113 remains of birds of more than 37 species were found. Most of them are birds of 
prey – 45% and Crows – 43.5%. The most of electrocuted birds (92.7%) was registered along PL 6–10 kV. A total 
of 46 bird deaths registered were caused by collision; there are waterfowl, and small passerines in this group. 
High-voltage PL 110 kV are the main threat of bird collision.
Keywords: Central Kazakhstan, electric power lines, electrocution, collision, birds of prey, raptors, threatened 
species. 
Received: 28/02/2012. Accepted: 14/03/2012.
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Ñòåïíîé îð¸ë (Aquila nipalensis), ïîãèáøèé îò ïî-
ðàæåíèÿ ýëåêòðîòîêîì è ïîìå÷åííûé êðàñêîé äëÿ 

èäåíòèôèêàöèè ïðè ïîâòîðíîì îñìîòðå.
 Ôîòî Â. Âîðîíîâîé.

Electrocuted Steppe Eagle (Aquila nipalensis) of color 
marked for future identify. Photo by V. Voronova.
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âèäîâ ïòèö â ìàñøòàáàõ Åâðàçèè (Ñêëÿðåí-
êî è äð., 2008).

Èç ãëîáàëüíî óãðîæàåìûõ âèäîâ äíåâ-
íûõ õèùíèêîâ çäåñü ãíåçäÿòñÿ è âñòðå÷à-
þòñÿ â ñåçîí ìèãðàöèé ìîãèëüíèê (Aquila 
heliaca), áàëîáàí (Falco cherrug) è áîëüøîé 
ïîäîðëèê (Aquila clanga). Îíè ÿâëÿþò-
ñÿ ïîòåíöèàëüíûìè æåðòâàìè âîçäóøíûõ 
ËÝÏ, íà êîòîðûõ ãèáíóò îò ïîðàæåíèÿ 
ýëåêòðîòîêîì. 

Îñîáåííîñòüþ Öåíòðàëüíîãî Êàçàõñòà-
íà ÿâëÿåòñÿ îòñóòñòâèå äðåâåñíîé ðàñòè-
òåëüíîñòè, ÷òî óâåëè÷èâàåò èñïîëüçîâàíèå 
ïòèöàìè ËÝÏ äëÿ ãíåçäîâàíèÿ è â êà÷åñòâå 
ïðèñàä âî âðåìÿ îòäûõà è îõîòû è, ñîîòâåò-
ñòâåííî, ðèñê èõ ãèáåëè. Òàêèì îáðàçîì, 
Öåíòðàëüíûé Êàçàõñòàí ÿâëÿåòñÿ êðàéíå 
èíòåðåñíîé òåððèòîðèåé äëÿ èçó÷åíèÿ âî-
ïðîñà âëèÿíèÿ ËÝÏ íà ïòèö. 

Èññëåäîâàíèÿ, îïèñàííûå â äàííîé ñòà-
òüå, íàïðàâëåíû íà îöåíêó âëèÿíèÿ ËÝÏ 
íà âñå âèäû ïòèö, ñ ôîêóñîì íà ðåäêèå è 
ãëîáàëüíî-óãðîæàåìûå âèäû. 

Ìàòåðèàëû è ìåòîäû èññëåäîâàíèé
Èññëåäîâàíèÿ âåëèñü â äâóõ ðåãèîíàõ 

Öåíòðàëüíîãî Êàçàõñòàíà: ñåâåðíàÿ ÷àñòü 
Êàðàãàíäèíñêîé îáëàñòè (26 òûñ. êì2) è 
Òóðãàéñêèé ðåãèîí â Êîñòàíàéñêîé îáëà-
ñòè (20 òûñ. êì2) (ðèñ. 1). 

Îáùàÿ äëèíà èññëåäîâàííûõ ËÝÏ ðàçëè÷-
íîãî òèïà ñîñòàâèëà 680 êì. Êàæäûé ó÷àñòîê 
ËÝÏ, ïðîòÿæ¸ííîñòüþ 10 êì, áûë âûáðàí 
ìåòîäîì ñëó÷àéíîé âûáîðêè. Íà÷àëî è êî-
íåö êàæäîãî ó÷àñòêà, à òàêæå óãëû ïîâîðîòà 
ëèíèé, ïðèâÿçûâàëèñü ê ñèñòåìå êîîðäèíàò 
ñ ïîìîùüþ GPS-íàâèãàòîðà. Èññëåäîâàíèÿ 
âåëèñü â äâà ïåðèîäà íà îáîèõ ó÷àñòêàõ: 

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

The surveys carried out are targeted to esti-
mate the impact of power lines on all species 
of birds with focusing on threatened species. 

Material and methods
The territories of surveys were located 

in the north part of the Karaganda district 
(26,000 km2) and in the Torgai region of the 
Kostanai district (20,000 km2) (fig. 1). The to-
tal length of observed PL was 680 km. Each 
transect with length of 10 km was selected 
by random sampling. A start, a finish and 
angles of each transect were recorded with 
use of GPS-navigator. The surveys were car-
ried out in the Karaganda district on 7–11, 
21–30, May and on 6–20, September 2011; 
in the Torgai region since 20 June to 4 July 
and since 20 August to 4 September 2011. 
Surveys of PL were carried out during pe-
destrian and vehicle routes by a team con-
sisting of two-three persons. Following data 
was recorded during survey: type of elec-
tric pole design, habitat, species of founded 
birds (or genus if species identification is 
impossible), level of the carcass decompo-
sition, reason of bird deaths (electrocution, 

Ðèñ. 1. Îáñëåäîâàííûå 
ËÝÏ.

Fig. 1. Surveyed power 
lines.
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Êàðàãàíäèíñêàÿ îáëàñòü – 7–11, 21–30 ìàÿ 
è 6–20 ñåíòÿáðÿ 2011 ã., Òóðãàé – 20 èþíÿ 
– 4 èþëÿ è 20 àâãóñòà – 4 ñåíòÿáðÿ 2011 
ã. Ó÷¸òû ïðîâîäèëèñü â õîäå ïåøèõ è àâòî-
ìîáèëüíûõ ìàðøðóòîâ ñ ó÷àñòèåì äâóõ-òð¸õ 
÷åëîâåê. Íà ìàðøðóòàõ ðåãèñòðèðîâàëèñü 
ñëåäóþùèå äàííûå: áèîòîï, ÷åðåç êîòîðûé 
ïðîõîäèò ëèíèÿ; âèä íàéäåííîé ïîãèáøåé 
ïòèöû (èëè ðîä ïðè íåâîçìîæíîñòè îïðåäå-
ëåíèÿ äî âèäà); ïðè÷èíà å¸ ãèáåëè (ïîðàæå-
íèå ýëåêòðè÷åñêèì óäàðîì, ñòîëêíîâåíèå 
èëè äð.); ñòåïåíü óòèëèçàöèè òóøêè ïî: Ñàë-
òûêîâ, 1999; òèï îïîðû; êîíñòðóêöèÿ îïîðû 
(íåñóùàÿ, àíêåðíàÿ è ò.ä.), ïîä êîòîðîé ïòè-
öà áûëà íàéäåíà; ôèêñèðîâàëèñü âñå æèâûå 
ïòèöû, èñïîëüçóþùèå ËÝÏ äëÿ ãíåçäîâàíèÿ 
èëè â êà÷åñòâå ïðèñàä, à òàêæå îáèëèå ñëå-
äîâ ïòè÷üåãî ïîì¸òà íà îïîðàõ. Ñâåæèå òðó-
ïû ïòèö ïîìå÷àëèñü àýðîçîëüíîé êðàñêîé 
äëÿ èñêëþ÷åíèÿ ïîâòîðíîé ðåãèñòðàöèè ïðè 
ëåòíå-îñåííèõ ó÷¸òàõ. 

Ñëåäû îò ïîðàæåíèÿ ýëåêòðè÷åñêèì 
òîêîì, êàê ïðàâèëî, íå âñåãäà çàìåòíû è 
òðóäíî ðàñïîçíàþòñÿ, æåðòâû ÷àñòî âûãëÿ-
äÿò âíåøíå íåïîâðåæä¸ííûìè (Õààñ è äð., 
2003). Â òàêèõ ñëó÷àÿõ ïðè÷èíà ñìåðòè 
óñòàíàâëèâàëàñü ïî òàêèì ïðèçíàêàì, êàê 
ìåñòî ðàñïîëîæåíèÿ ïòèöû (ïîä îïîðîé 
èëè ïîä ïðîâîäàìè), å¸ ðàçìåðû è áèîëî-
ãè÷åñêèå îñîáåííîñòè. 

Ðåçóëüòàòû è èõ îáñóæäåíèå
Çà ïîëíûé ïåðèîä èññëåäîâàíèé ñðå-

äè æåðòâ ïîðàæåíèÿ ýëåêòðè÷åñêèì òî-
êîì è ñòîëêíîâåíèÿ ñ ïðîâîäàìè áûëî 
îïðåäåëåííî è çàðåãèñòðèðîâàíî 37 âè-
äîâ ïòèö (òàáë. 1). Êàê âèäíî èç òàáëè-
öû, æåðòâàìè ñòîëêíîâåíèÿ ñòàíîâÿòñÿ  
âîäîïëàâàþùèå è îêîëîâîäíûå ïòèöû ñ 
òÿæ¸ëîé ìàññîé òåëà è íèçêîé ñïîñîáíî-
ñòüþ ê ìàíåâðèðîâàíèþ, ìåëêèå âîðî-
áüèíûå, âèäèìî íà íî÷íûõ ìèãðàöèÿõ. 
Ïî êîëè÷åñòâó ñëó÷àåâ ñòîëêíîâåíèÿ ñ 
ïðîâîäàìè ñðåäè âñåõ çàðåãèñòðèðî-
âàííûõ ïòèö íà ïåðâîì ìåñòå íàõîäèòñÿ 
ñòðåïåò (Tetrax tetrax), ìåæäóíàðîäíûé 
ïðèðîäîîõðàííûé ñòàòóñ êîòîðîãî – 

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

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

Results and Discussion
A total of 37 bird species died through 

electrocution and collision were observed 
over the period of surveys. 

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

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

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

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

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

According to data obtained the most of 
birds were killed through collision with wires 
on the high-voltage power lines 110 kV (fig. 
2–1). All waterfowl that were found under 
electric poles were registered along the pow-
er lines going near small lakes or swamps. 
There were 46 bird collisions that were 4.1% 

Ñòåïíàÿ ïóñòåëüãà (Falco naumanni), ïîãèáøàÿ â ðå-
çóëüòàòå ïîðàæåíèÿ ýëåêòðîòîêîì. Ôîòî Ê. Êèìà.

Electrocuted Lesser Kestrel (Falco naumanni).
Photo by K. Kim.
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Òàáë. 1. Êîëè÷åñòâî âèäîâ ïòèö, îáíàðóæåííûõ ïîä ËÝÏ, ñ óêàçàíèåì ïðè÷èíû ñìåðòè.

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

¹ Âèä / Species

Êîëè÷åñòâî ïòèö, ïîãèáøèõ îò
Number of birds died of

ïîðàæåíèÿ 
ýëåêòðè÷åñêèì 

òîêîì
 electrocution

ñòîëêíîâåíèÿ 
ñ ïðîâîäàìè

 collision

íåèçâåñòíîé 
ïðè÷èíû

 reason
 is unknown

1 Öàïëÿ ñåðàÿ (Ardea cinerea) 2

2 Ëåáåäü, âèä íå îïð. (Cygnus sp.) 1

3 Óòêà ñåðàÿ (Anas strepera) 1

4 ×èðîê-ñâèñòóíîê (Anas crecca) 1

5 Øèðîêîíîñêà (Anas clypeata) 1

6 Ìîãèëüíèê (Aquila heliaca) 4

7 Ñòåïíîé îð¸ë (Aquila nipalensis) 36

8 Áåðêóò (Aquila chrysaetos) 1

9 Îð¸ë, âèä íå îïð. (Aquila sp.) 273

10 Çìååÿä (Circaetus gallicus) 2

11 ×¸ðíûé êîðøóí (Milvus migrans) 4

12 Ëóíü ïîëåâîé (Circus cyaneus) 1

13 Êóðãàííèê (Buteo rufinus) 33

14 Êàíþê (Buteo buteo) 21 2

15 Êàíþê, âèä íå îïð. (Buteo sp.) 18

16 Òåòåðåâÿòíèê (Accipiter gentilis) 1

17 Îáûêíîâåííàÿ ïóñòåëüãà (Falco tinnunculus) 52

18 Ñòåïíàÿ ïóñòåëüãà (Falco naumanni) 3

19 Ñîêîë, âèä íå îïð. (Falco sp.) 48

20 Ìàëûé ïîãîíûø (Porzana parva) 1

21 Ïåðåïåë (Coturnix coturnix) 1

22 Ñòðåïåò (Tetrax tetrax) 5

23 Ñðåäíèé êðîíøíåï (Numenius phaeopus) 1

24 Îç¸ðíàÿ ÷àéêà (Larus ridibundus) 1

25 Ñèçàÿ ÷àéêà (Larus canus) 1

26 Ñèçûé ãîëóáü (Columba livia) 4 1

27 Áîëüøàÿ ãîðëèöà (Streptopelia orientalis) 2

28 Ôèëèí (Bubo bubo) 1 1

29 Óäîä (Upupa epops) 2

30 Ïîëåâîé æàâîðîíîê (Alauda arvensis) 1

31 Áåëîêðûëûé æàâîðîíîê (Melanocorypha leucoptera) 2

32 Æàâîðîíîê, âèä íå îïð. (Alaudidae sp.) 3

33 Âàðàêóøêà (Luscinia svecica) 1

34 Êàìåíêà (Oenanthe oenanthe) 1

35 Ñëàâêà-çàâèðóøêà (Sylvia curruca) 1

36 Ñîðîêà (Pica pica) 27

37 Ãàëêà (Corvus monedula) 36

38 Ãðà÷ (Corvus frugilegus) 303 3

39 Ñåðàÿ âîðîíà (Corvus cornix) 56 1 2

40 Ñêâîðåö (Sturnus vulgaris) 1

41 Âðàíîâûå (Corvus sp.) 56

42 Ìåëêèå âîðîáüèíûå / Small passerines 11 1

43 Âèä íå îïðåäåë¸í / Species is not identified 66 3 12

Âñåãî / Total 1043 46 24
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áëèçîê ê óÿçâèìîìó ïîëîæåíèþ (BirdLife 
International, 2008). Â ñïèñêå îñíîâíûõ 
óãðîç, âëèÿþùèõ íà ñíèæåíèå ÷èñëåí-
íîñòè ïîïóëÿöèé ñòðåïåòà, íå ïîñëåäíåå 
ìåñòî çàíèìàåò ãèáåëü ïî ïðè÷èíå ñòîë-
êíîâåíèÿ ñ ïðîâîäàìè ËÝÏ. 

Ñðåäè ïòèö, ïîãèáøèõ îò ïîðàæåíèÿ 
ýëåêòðè÷åñêèì òîêîì, äîìèíèðóþò ïòèöû 
ñåìåéñòâ ÿñòðåáèíûå Accipitridae, ñîêîëè-
íûå Falconidae è âðàíîâûå Corvidae. Ïåð-
íàòûå õèùíèêè ñîñòàâëÿþò 45% îò îáùåãî 
÷èñëà ïîãèáøèõ ïòèö, âðàíîâûå – 43,5%.

Èç-çà ïëîõîé ñîõðàííîñòè îñòàíêîâ ìíî-
ãèå âèäû îðëîâ íå áûëè îïðåäåëåííû. Òåì 
íå ìåíåå, âèäíî, ÷òî ñðåäè îðëîâ äîìèíè-
ðóåò ñòåïíîé îð¸ë (Aquila nipalensis). Èç 
ãëîáàëüíî óãðîæàåìûõ – îäèí âèä äíåâíûõ 
õèùíèêîâ – ìîãèëüíèê. 

of the total number of birds found. 
The medium voltage PL 6–10 kV are the 

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

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

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

Conclusion
Surveys of bird mortality on different types 

of PL show that not all the PL caused a haz-

Ñòåïíîé îð¸ë, ïî-
ãèáøèé îò ïîðàæåíèÿ 
ýëåêòðîòîêîì. 
Ôîòî Ê. Êèìà.

Electrocuted Steppe 
Eagle. Photo by K. Kim.

Ðèñ. 2. Ïÿòü òèïîâ 
îáñëåäîâàííûõ ëèíèé 
ýëåêòðîïåðåäà÷è 
(Í – íåñóùàÿ îïîðà, 
À – àíêåðíàÿ îïîðà).

Fig. 2. Five types of 
observed electric poles 
(A – anchor H – other 
poles).
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Â õîäå èññëåäîâàíèé áûëî âûäåëåíî 5 
òèïîâ ëèíèé ýëåêòðîïåðåäà÷è (ðèñ. 2). 
Ïòèöåîïàñíûõ ËÝÏ ñðåäíåãî íàïðÿæå-
íèÿ 6–10 êÂ íà æåëåçîáåòîííûõ îïîðàõ 
ñ ìåòàëëè÷åñêîé êîíñòðóêöèåé òðàâåðñà è 
øòûðåâûìè èçîëÿòîðàìè áûëî îáñëåäîâà-
íî 260 êì (ðèñ. 2–4). 

Âûøå ïðåäñòàâëåí ãðàôèê, äåìîíñòðè-
ðóþùèé ñîîòíîøåíèå ïîãèáøèõ ïòèö è 
ïðè÷èí èõ ãèáåëè îòíîñèòåëüíî òèïîâ ËÝÏ 
(ðèñ. 3). Êàê âèäíî èç ãðàôèêà, ïî ïðè÷èíå 
ñòîëêíîâåíèÿ áîëüøå âñåãî ïîãèáëî ïòèö 
íà âûñîêîâîëüòíûõ ËÝÏ 100 êÂ (ðèñ. 2–1). 
Âñå çàðåãèñòðèðîâàííûå âîäîïëàâàþùèå 
è îêîëîâîäíûå ïòèöû ïîãèáëè îò ñòîëêíî-
âåíèÿ íà ËÝÏ, ðàñïîëàãàþùèõñÿ â íåïî-
ñðåäñòâåííîé áëèçîñòè îò îçåðà èëè íå-
áîëüøîãî áîëîòà. Îáùåå êîëè÷åñòâî ïòèö, 
ïîãèáøèõ îò ñòîëêíîâåíèÿ, ñîñòàâëÿåò 46 
îñîáåé è ýòî 4,1% îò îáùåãî êîëè÷åñòâà 
íàéäåííûõ ïîãèáøèõ ïòèö. 

Ïî êîëè÷åñòâó ïòèö, ïîãèáøèõ îò ïî-
ðàæåíèÿ ýëåêòðè÷åñêèì òîêîì, ëèäèðóåò 
ËÝÏ ñðåäíåãî íàïðÿæåíèÿ 6–10 êÂ (ðèñ. 
2–4). Îáùåå êîëè÷åñòâî ïîãèáøèõ ïòèö, 
çàðåãèñòðèðîâàííûõ íà äàííûõ ËÝÏ, ñî-
ñòàâèëî 1032 îñîáè è ýòî 92,7% îò îáùåãî 
÷èñëà íàéäåííûõ. Íàìè òàêæå áûëè îá-
ñëåäîâàíû ëèíèè ýëåêòðîïåðåäà÷ ñðåäíå-
ãî íàïðÿæåíèÿ 6–10 êÂ íà äåðåâÿííûõ 
îïîðàõ ñ îòñóòñòâèåì òðàâåðñ (ðèñ. 2–5). 
Äàííûå ëèíèè ÿâëÿþòñÿ íàèáîëåå áåçî-
ïàñíûìè, èñêëþ÷åíèå ñîñòàâëÿþò óãëîâûå 

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

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

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

The results of our surveys presented in 
the article have proved the existence of the 
problem of bird electrocution and collision in 
Kazakhstan and the need to address it. There 
are developed and approved mitigation 
practices over the world and which could be 
adapted to Kazakhstan. Basing on the expe-
rience of Russian colleagues it is hoped to 
run the process of bird protection against 
electrocution and collision in Kazakhstan.
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Ðèñ. 3. Ñîîòíîøåíèå 
ïîãèáøèõ ïòèö è ïðè-
÷èí ãèáåëè îòíîñèòåëü-
íî òèïîâ ËÝÏ.

Fig. 3. Correlation 
between numbers of 
dead birds and electric 
pole design.
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Òàáë. 2. Ðàíæèðîâàíèå íàéäåííûõ ïòèö ïî ñðîêàì ãèáåëè. 

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

Âèä / Species

Êîëè÷åñòâî ïîãèáøèõ ïòèö / Number of dead birds

Êàðàãàíäèíñêàÿ îáëàñòü
 Karaganda district Òóðãàé / Torgai region

Êîíåö 
2009 ã. 
– âåñíà 
2011 ã.

 End 
2009 – 
spring 
2011

Âåñíà 
2011 ã.
 Spring 

2011

Èþíü – 
àâãóñò 

2011 ã.
 June – 
August 

2011

Êîíåö 
2009 ã. 
– âåñíà 
2011 ã.

 End 
2009 – 
spring 
2011

Âåñíà 
– èþíü 
2011 ã. 
Spring–

June 
2011

Èþëü – 
àâãóñò 

2011 ã.
  July – 
August 

2011

Öàïëÿ ñåðàÿ (Ardea cinerea) 2

Ëåáåäü, âèä íå îïð. (Cygnus sp.) 1

Óòêà ñåðàÿ (Anas strepera) 1

×èðîê-ñâèñòóíîê (Anas crecca) 1

Øèðîêîíîñêà (Anas clypeata) 1

Ìîãèëüíèê (Aquila heliaca) 2 2

Ñòåïíîé îð¸ë (Aquila nipalensis) 17 6 10 3

Áåðêóò (Aquila chrysaetos) 1

Îð¸ë, âèä íå îïð. (Aquila sp) 142 3 63 25 40

Çìååÿä (Circaetus gallicus) 1 1

×¸ðíûé êîðøóí (Milvus migrans) 1 2 1

Ëóíü ïîëåâîé (Circus cyaneus) 1

Êóðãàííèê (Buteo rufinus) 4 16 2 11

Êàíþê (Buteo buteo) 2 5 5 11

Êàíþê, âèä íå îïð. (Buteo sp.) 5 2 2 4 2 3

Òåòåðåâÿòíèê (Accipiter gentiles) 1

Îáûêíîâåííàÿ ïóñòåëüãà (Falco tinnunculus) 3 23 12 14

Ñòåïíàÿ ïóñòåëüãà (Falco naumanni) 1 2

Ñîêîë, âèä íå îïð. (Falco sp.) 9 4 2 13 21

Ìàëûé ïîãîíûø (Porzana parva) 1

Ïåðåïåë (Coturnix coturnix) 1

Ñòðåïåò (Tetrax tetrax) 5

Ñðåäíèé êðîíøíåï (Numenius phaeopus) 1

Îç¸ðíàÿ ÷àéêà (Larus ridibundus) 1

Ñèçàÿ ÷àéêà (Larus canus) 1

Ñèçûé ãîëóáü (Columba livia) 3 1 1

Áîëüøàÿ ãîðëèöà (Streptopelia orientalis) 2

Ôèëèí (Bubo bubo) 1 1

Óäîä (Upupa epops) 1 1

Ïîëåâîé æàâîðîíîê (Alauda arvensis) 1

Áåëîêðûëûé æàâîðîíîê (Melanocorypha leucoptera) 2

Æàâîðîíîê, âèä íå îïð. (Alaudidae sp.) 1 2

Âàðàêóøêà (Luscinia svecica) 1

Êàìåíêà (Oenanthe oenanthe) 1

Ñëàâêà-çàâèðóøêà (Sylvia curruca) 1

Ñîðîêà (Pica pica) 3 7 5 8 4

Ãàëêà (Corvus monedula) 7 22 5 2

Ãðà÷ (Ñorvus frugilegus) 16 30 30 96 131

Ñåðàÿ âîðîíà (Corvus cornix) 8 22 15 4 10

Ñêâîðåö (Sturnus vulgaris) 1

Âðàíîâûå (Corvus sp.) 54 5

Ìåëêèå âîðîáüèíûå / Small passerines 10 2

Âèä íå îïðåäåë¸í / Species is not identified 46 14 8 10 2

Èòîãî / Total 264 121 146 111 194 277
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îïîðû äàííûõ ëèíèé, êîíñòðóêöèè êîòî-
ðûõ èìåþò ðèñê çàìûêàíèÿ íà çåìëþ ïðè 
ïîñàäêå ïòèöû íà òðàâåðñ. Çàìûêàíèå íà 
çåìëþ ìîæåò ïðîèçîéòè âî âðåìÿ äîæäÿ, 
ñòðóÿ ôåêàëèé òàêæå ìîæåò âûçâàòü òàêîå 
çàìûêàíèå (Õààñ è äð., 2003). Â òàêèõ ñëó-
÷àÿõ êîíñòðóêöèÿ ËÝÏ íå èìååò çíà÷åíèÿ 
è ãèáåëü ïòèöû ìîæåò ïðîèçîéòè íà ëþ-
áûõ òèïàõ ËÝÏ. 

Ðàíæèðîâàíèå ãèáåëè ïòèö ïî ñðîêàì 
ãèáåëè (ðèñ. 4., òàáë. 2) ïîêàçàëî ñëå-
äóþùóþ êàðòèíó: â Êàðàãàíäèíñêîé îá-
ëàñòè áîëüøàÿ ÷àñòü ïîãèáøèõ ïåðíàòûõ 
õèùíèêîâ ïî ñðîêàì ãèáåëè 
îòíîñÿòñÿ ê 2009–2010 ãã. 
Ó÷èòûâàÿ ñîñòîÿíèå îñòàíêîâ 
(ñîõðàííîñòü ÷åðåïîâ) ìîæ-
íî ñóäèòü, ÷òî îñíîâíîå êîëè-
÷åñòâî ïòèö ïîãèáëî îñåíüþ 
2010 ã. Àíàëèç ãèáåëè ïòèö 
çà 2011 ã. ïîêàçûâàåò, ÷òî â 
âåñåííèé ïåðèîä ãèáåëü ïòèö 
çíà÷èòåëüíî áîëüøå, ïî ñðàâ-
íåíèþ ñ ëåòíèì ïåðèîäîì; â 
ðàéîíå Òóðãàÿ íàáëþäàåòñÿ îá-
ðàòíàÿ ñèòóàöèÿ – ìàññîâàÿ ãè-
áåëü ïåðíàòûõ õèùíèêîâ ïðè-
øëàñü íà ïåðèîä èþëü-àâãóñò 
2011 ã. – â ïåðèîä âûëåòà èç 
ãí¸çä ìîëîäûõ îñîáåé, êîòî-
ðûå áîëåå ïîäâåðæåíû ãè-
áåëè îò ýëåêòðè÷åñêîãî òîêà 
(Janss, Ferrer 2001).

Ðèñ. 4. Äîëÿ ïîãèáøèõ õèùíûõ ïòèö ñ ðàíæèðîâàíèåì ïî ñðîêàì ãèáåëè. 

Fig. 4. Rate of raptor deaths with ranking on the dates of their deaths.

Òåòåðåâÿòíèê (Accipiter gentilis), ïîãèáøèé â ðåçóëüòàòå ïîðàæåíèÿ 
ýëåêòðîòîêîì. Ôîòî Ã. Ïóëèêîâîé.

Electrocuted Goshawk (Accipiter gentilis). Photo by G. Pulikova.

Çàêëþ÷åíèå
Èññëåäîâàíèå ãèáåëè ïòèö íà ðàçëè÷íûõ 

ËÝÏ ïîêàçàëî, ÷òî íå âñå ëèíèè îïàñíû äëÿ 
ïòèö è èõ îïàñíîñòü çàêëþ÷àåòñÿ â îñîáåí-
íîñòÿõ êîíñòðóêöèè. Ñðåäè ËÝÏ ñðåäíåãî 
íàïðÿæåíèÿ ñàìûìè îïàñíûìè ÿâëÿþòñÿ 
ëèíèè ñðåäíåãî íàïðÿæåíèÿ 6–10 êÂ, â 
êîíñòðóêöèè êîòîðûõ èñïîëüçóþò æåëåçíî-
áåòîííûå îïîðû, à â êà÷åñòâå çàçåìëÿþùèõ 
ýëåìåíòîâ – æåëåçíûå òðàâåðñû ñî øòûðå-
âûìè èçîëÿòîðàìè. Äàííûå ëèíèè ïðåäñòàâ-
ëÿþò â îñíîâíîì îïàñíîñòü äëÿ ïåðíàòûõ 
õèùíèêîâ, à òàêæå äëÿ äðóãèõ ïòèö ñðåäíå-
ãî ðàçìåðà, òàêèõ, êàê âðàíîâûå. Ýòè ëèíèè 
øèðîêî ðàñïðîñòðàíåíû è ïðåâàëèðóþò 
íàä äðóãèìè ËÝÏ ñðåäíåãî íàïðÿæåíèÿ, 
êîòîðûå èìåþò áåçîïàñíóþ êîíñòðóêöèþ 
òðàâåðñ. Îñíîâíûìè æåðòâàìè äàííûõ ëè-
íèé ÿâëÿþòñÿ äíåâíûå õèùíûå ïòèöû, ïî÷-
òè âñå èç íèõ íàõîäÿòñÿ â ìåæäóíàðîäíîì 
Êðàñíîì ñïèñêå ÌÑÎÏ (IUCN, 2011) èëè 
Êðàñíîé êíèãå Êàçàõñòàíà (2010). 

Ãèáåëü íà ËÝÏ â ñî÷åòàíèè ñ äðóãèìè 
ôàêòîðàìè, íàïðèìåð, òàêèìè, êàê ðàç-
ðóøåíèå ìåñò îáèòàíèÿ, ìîãóò ñòàòü ïðè-
÷èíàìè ñíèæåíèÿ ÷èñëåííîñòè ïîïóëÿöèè 
(Lopez-Lopez et al., 2011). Ïîðàæåíèå 
ýëåêòðè÷åñêèì òîêîì ÿâëÿåòñÿ ïðè÷è-
íîé ñíèæåíèÿ ÷èñëåííîñòè òàêèõ ðåäêèõ 
õèùíûõ ïòèö, êàê èñïàíñêèé ìîãèëüíèê 
(Aquila adalberti) â Åâðîïå (Lopez-Lopez et 
al., 2011), áåëîãîëîâûé îðëàí (Haliaeetus 
leucocephalus) â Àìåðèêå (Harness, Wilson 
2001), êàïñêèé ñèï (Gyps coprotheres) â 
Þæíîé Àôðèêå (Ledger, Hobbs 1999). 
Ïîðàæåíèå ýëåêòðè÷åñêèì òîêîì ÿâëÿåòñÿ 
îäíîé èç îñíîâíûõ ïðè÷èí ñíèæåíèÿ ÷èñ-
ëåííîñòè ïîïóëÿöèé ñòåïíîãî îðëà (Aquila 
nipalensis) (Êàðÿêèí, 2011). 
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Âûñîêîâîëüòíûå ìíîãîôàçíûå ËÝÏ 
ïðåäñòàâëÿþò óãðîçó äëÿ âîäíûõ è îêî-
ëîâîäíûõ ïòèö â îñíîâíîì â òåõ ñëó÷àÿõ, 
êîãäà îíè ïðîõîäÿò ïîáëèçîñòè îò âîäíûõ 
îáúåêòîâ. Ðèñê ãèáåëè ïòèö îò ñòîëêíî-
âåíèÿ ïðèñóòñòâóåò íà âñåõ ËÝÏ, îäíàêî 
ñòîèò çàìåòèòü, ÷òî äîëÿ ïòèö, ïîãèáøèõ îò 
ñòîëêíîâåíèÿ, çíà÷èòåëüíî ìåíüøå äîëè 
ïòèö, ïîãèáøèõ îò ïîðàæåíèÿ ýëåêòðè÷å-
ñêèì òîêîì. 

Èññëåäîâàíèÿ, îïèñàííûå â äàííîé ñòà-
òüå, ÿâëÿþòñÿ î÷åðåäíûì äîêàçàòåëüñòâîì 
ñóùåñòâîâàíèÿ äàííîé ïðîáëåìû â Êàçàõ-
ñòàíå è ïîäòâåðæäàþò íåîáõîäèìîñòü å¸ 
ðåøåíèÿ. Íà ñåãîäíÿøíèé äåíü â ìèðå ñó-
ùåñòâóþò óæå ðàçðàáîòàííûå è àïðîáèðî-
âàííûå ðåêîìåíäàöèè ïî ñíèæåíèþ ðèñêà 
ãèáåëè ïòèö íà ëèíèÿõ ýëåêòðîïåðåäà÷è, 
êîòîðûå ñ óñïåõîì ìîãóò áûòü àäàïòèðî-
âàíû â óñëîâèÿõ Êàçàõñòàíà. Îïèðàÿñü íà 
óñïåøíûé îïûò áëèæàéøèõ ðîññèéñêèõ 
êîëëåã (Áåêìàíñóðîâ, 2011), åñòü íàäåæäà 
çàïóñòèòü ïðîöåññ îõðàíû ïòèö îò ìàññî-
âîé ãèáåëè ïî ïðè÷èíå ïîðàæåíèÿ ýëåê-
òðè÷åñêèì òîêîì íà ëèíèÿõ ýëåêòðîïåðå-
äà÷è è â Êàçàõñòàíå.  

Áëàãîäàðíîñòè
Ïðîåêò ïî èññëåäîâàíèþ âëèÿíèÿ ëèíèé 

ýëåêòðîïåðåäà÷è íà ïòèö â ñòåïÿõ Öåí-
òðàëüíîãî Êàçàõñòàíà ñîçäàí ïðè ôèíàí-
ñîâîé ïîääåðæêå ïðîãðàììû Ñonservation 
Leadership Programmå26. Äàííàÿ ïðîãðàì-
ìà ñîçäàíà â ïàðòí¸ðñòâå ÷åòûð¸õ ìåæäóíà-
ðîäíûõ îðãàíèçàöèé BirdLife International, 
Conservation International, Fauna & Flora 
International è Wildlife Conservation Society 
è íàöåëåíà íà âîñïèòàíèå ëèäåðîâ â ïðè-
ðîäîîõðàííîé ñôåðå. 

Íà ëîêàëüíîì óðîâíå ïðîåêò ðàáîòàí 
ïðè òåõíè÷åñêîé è êîíñóëüòàòèâíîé ïîä-
äåðæêå Êàçàõñòàíñêîé Àññîöèàöèè Ñîõðà-
íåíèÿ Áèîðàçíîîáðàçèÿ27 è Êàðàãàíäèí-
ñêîãî îáëàñòíîãî Ýêîëîãè÷åñêîãî Ìóçåÿ28. 
Îòäåëüíàÿ áëàãîäàðíîñòü Òîäó Êàòöíåðó, 
Ñêëÿðåíêî Ñ.Ë. è Êîøêèíó Ì.À. çà ïîìîùü 
â ïëàíèðîâàíèè äèçàéíà èññëåäîâàíèé. 
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×¸ðíûé êîðøóí 
(Milvus migrans), ïî-
ãèáøèé â ðåçóëüòàòå 
ïîðàæåíèÿ ýëåêòðî-
òîêîì. 
Ôîòî Ã. Ïóëèêîâîé.

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