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Editorial
ОТ РЕДАКЦИИ

Äîрîгèå ÷èòаòåлè!

Ïåрåд âамè ïåрâûé ñïåцèальнûé âûïуñê жур-
нала «Ïåрнаòûå õèùнèêè è èõ îõрана / Raptors 
Conservation». Â нём îïублèêîâанû òåçèñû нåñêîль-
êèõ мåрîïрèяòèé, îрганèçîâаннûõ Рîññèéñêîé ñåòью 
èçу÷åнèя è îõранû ïåрнаòûõ õèùнèêîâ â 2018 г.: òåçèñû 
II Мåждунарîднîé êîнфåрåнцèè «Орлû Ïалåарêòè-
êè: èçу÷åнèå è îõрана», а òаêжå òåçèñû дâуõ мåрî-
ïрèяòèé-ñïуòнèêîâ: Мåждунарîднîгî нау÷нî-ïраê-
òè÷åñêîгî ñåмèнара «Мîлåêулярнî-гåнåòè÷åñêèé 
аналèç â èññлåдîâанèяõ õèùнûõ ïòèц: фундамåнòаль-
нûå è ïрèêладнûå аñïåêòû» è Мåжрåгèîнальнîгî ñî-
âåùанèя îрнèòîлîгîâ «Клю÷åâûå îрнèòîлîгè÷åñêèå 
òåррèòîрèè Рîññèè è дîбрîâîльная лåñная ñåрòèфè-
êацèя». 

Â ñïåцâûïуñê âîшлè 96 òåçèñîâ 214 у÷ёнûõ èç 30 
ñòран мèра.

Наш журнал ñòаâèò ñâîåé цåлью îñâåùåнèå наèбî-
лåå аêòуальнûõ âîïрîñîâ â ñфåрå èçу÷åнèя è îõранû 
õèùнûõ ïòèц, îñîбåннî îрлîâ, а òаêжå ñîçданèå îò-
êрûòîé ïлîùадêè для êîнñòруêòèâнîé дèñêуññèè мåж-
ду у÷ёнûмè-òåîрåòèêамè è ñïåцèалèñòамè-ïраêòèêа-
мè, êîòîрая мîжåò îбåñïå÷èòь углублåннîå èçу÷åнèå 
ñîâрåмåннûõ ïрîцåññîâ â ïîïуляцèяõ õèùнûõ ïòèц â 
уñлîâèяõ ïîñòîяннî раñòуùåгî анòрîïîгåннîгî ïрåñ-
ñа. Эòî, â ñâîю î÷åрåдь, мîжåò ñïîñîбñòâîâаòь âнåдрå-
нèю â ïраêòèêу лу÷шèõ мåòîдîâ îõранû õèùнûõ ïòèц.

Ïублèêацèя òåçèñîâ êîнфåрåнцèé â ñïåцâûïуñêаõ 
ïåрèîдè÷åñêîгî нау÷нîгî журнала, â îòлè÷èå îò ñбîр-
нèêîâ òåçèñîâ, дåлаåò îбùåдîñòуïнûм èññлåдîâанèя на 
ñамûõ раннèõ эòаïаõ, èнîгда çадîлгî дî ïрåîбражå-
нèя маòåрèала â ïîлнîцåнную нау÷ную ñòаòью. Надî 
îòмåòèòь, ÷òî çа÷аñòую ÷аñòь наèбîлåå «ïрîрûâнûõ» 
èññлåдîâанèé дîлгèå гîдû нå дîõîдяò дî нау÷нîé ïу-
блèêацèè. И èнфîрмацèя, êîòîрая мîжåò бûòь ïîлåç-
на для ñîõранåнèя âèдîâ, êаòаñòрîфè÷åñêè îòñòаёò îò 
бûñòрî мåняюùåéñя ñèòуацèè â ïрèрîдå. 

Тåçèñû, дîñòуïнûå ÷åрåç ñèñòåмû цèòèрîâанèя, ïî-
çâîляюò у÷ёнûм îрèåнòèрîâаòьñя â наèбîлåå ïрè-
îрèòåòнûõ наïраâлåнèяõ èññлåдîâанèé, аêòуальнûõ â 
òåêуùèé мîмåнò âрåмåнè, ïîçâîляюò èм наладèòь êîн-
òаêòû, ÷òî ïрèâîдèò ê нîâûм ñîâмåñòнûм ïрîåêòам.

Надååмñя, ÷òî ñбîрнèê òåçèñîâ êîнфåрåнцèè 
«Орлû Ïалåарêòèêè: èçу÷åнèå è îõрана» è ñîâåùа-
нèé-ñïуòнèêîâ будåò ïîлåçåн нå òîльêî у÷аñòнèêам 
эòèõ мåрîïрèяòèé, нî è у÷ёнûм, êîòîрûå ïî êаêèм-òî 
ïрè÷èнам ïрîïуñòèлè даннûå ñîбûòèя.

С уважением,
Игорь Карякин, главный редактор

Dear readers,

We are happy to present you the first special issue 
of the journal “Raptors Conservation”. It has abstracts 
of several events organized by the Russian Raptor Re-
search and Conservation Network in September 2018 
in the Altai: the abstracts of the II International Sci-
entific and Practical Conference “Eagles of Palearctic: 
Study and Conservation”, as well as abstracts of two 
accompanying events of this conference: the Interna-
tional Scientific and Applicative Workshop “Molecular 
Genetic Analysis in Raptors Research: Basic and Prac-
tical Aspects” and Interregional Ornithological Meet-
ing Important Bird Areas of Russia and Voluntary Forest 
Certification (FSC-certification)”. 

The special issue includes 96 abstracts of 214 scien-
tists from 30 countries of the World. 

Our journal “Raptors Conservation” aims to highlight 
the most pressing issues in the study and conserva-
tion of birds of prey, especially eagles, and to create 
an open platform for constructive discussion between 
theoretical scientists and practitioners who can provide 
in-depth study of modern processes in populations of 
birds of prey in conditions of ever growing anthropo-
genic pressure on raptors and their habitats. This, in 
turn, can contribute to putting the best methods of 
birds of prey conservation into practice. 

Publication of conference abstracts in special issues of 
the periodical scientific journal, as against non-indexed 
collection of abstracts, makes researches available at 
the earliest stages, sometimes long before the mate-
rial is transformed into a complete scientific article. It 
should be noted that often some of the most “break-
through” researches are not published for many years. 
And information that can be useful for species conser-
vation is dramatically behind the rapidly changing situ-
ation in nature. 

Abstracts that are available through citation systems 
allow scientists orienting themselves in the most prior-
ity lines of research of current concern, allow them es-
tablishing contacts, which leads to new joint projects. 

We hope that the collection of abstracts of the con-
ference “Eagles of Palearctic: Study and Conservation” 
and of accompanying meetings will be useful not only 
to the participants of these events, but also to scien-
tists, postgraduates and students interested in the 
study and conservation of large birds of prey, and who 
missed these events due to some reasons. 

Best regards,
Igor Karyakin, editor-in-chief
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Ïрèрîда, нå ïîñêуïèâшèñь, надåлèла èõ ñèлîé, 
âåлè÷åñòâåннîé êраñîòîé, ñмåлîñòью è çîрêîñòью. 
Орлû! Âî âñå âрåмåна îнè âûçûâалè у ÷åлîâåêа уâа-
жåнèå. Орлû – âîïлîùåнèå лу÷шèõ мужñêèõ ÷åрò. 
«Каê îрлèца над îрлёнêîм» – эòî ужå ñèмâîл ñамîîò-
âåржåннîñòè маòåрè. Имåннî ñ îрламè людè аññîцè-
èрîâалè мå÷òу î ïîлёòå. О нèõ ñлагалè ïåñнè è ñòèõè, 
èмè уêрашалè гåрбû гîрîдîâ è гîñударñòâ. 

Â ñîâрåмåннîм мèрå âñё мåньшå мåñòа îñòаâляåò 
÷åлîâåê дажå ñамûм ïрåêраñнûм ïрåдñòаâèòåлям 
ïåрнаòîгî царñòâа. Орлû îêаçалèñь ñрåдè наèбîлåå 
ïîñòрадаâшèõ. Мîùнûå êлюâû è îñòрûå êîгòè бåñ-
ñèльнû ïрîòèâ ружåé, è нå ïîмîгуò çаùèòèòь ñî-
õранèâшèéñя êлî÷îê ñòарîгî лåñа îò лåñîрубîâ… 
И òîльêî мû ñамè, умåлî ñîçдаâая ñèñòåму нåèñòî-
ùèòåльнîгî ïрèрîдîïîльçîâанèя, ñîõраняя рåдêèå 
фîрмû жèçнè, ñïîñîбнû îñòанîâèòь раçрушåнèå 
õруïêîгî раâнîâåñèя â ïрèрîдå. И ïуñòь нашè дåòè è 
âнуêè любуюòñя êраñîòîé îрлîâ, аòланòîâ эêîлîгè÷å-
ñêîгî раâнîâåñèя, нå òîльêî â муçåяõ!

Мнîгèå îрлû ñîâåршаюò дальнèå мèграцèè, нå 
ñ÷èòаяñь ñ гîñударñòâåннûмè гранèцамè. Àрåалû ïî-
ïуляцèé âûõîдяò çа рамêè îòдåльнûõ ñòран. Ïîэòîму 
уñïåшнî рåшèòь çада÷у îõранû îрлîâ мîжнî òîльêî, 
îбъåдèнèâ уñèлèя ñïåцèалèñòîâ раçнûõ ñòран. Нå-
îбõîдèма êîîрдèнацèя эòèõ ïрîцåññîâ, рåгулярнûé 
îбмåн îïûòîм, ïîэòîму òаê âажнû êîнфåрåнцèè. 

Орлû çанèмаюò âåршèнû òрîфè÷åñêèõ ïèрамèд. 
Иçу÷åнèå èõ эêîлîгèè âåдёòñя «на âåршèнå» ñîâрå-
мåннîé науêè, уñïåшнî èñïîльçуюòñя нîâåéшèå мå-
òîдû гåнåòè÷åñêîгî аналèçа è ñïуòнèêîâîé òåлåмå-
òрèè… Имåннî эòè мåòîдû èçу÷åнèя îрлîâ лåжаò â 
îñнîâå дîêладîâ, êîòîрûå ïрîçâу÷аò на êîнфåрåн-
цèè «Орлû Ïалåарêòèêè: èçу÷åнèå è îõрана», âòîрîé 
раç çа ïîñлåднèå 10 лåò îбъåдèняюùåé âåдуùèõ ñïå-
цèалèñòîâ ïî îрлам Åâраçèè на рîññèéñêîé çåмлå. 

Â эòîò раç êîнфåрåнцèя ïрîâîдèòñя на Àлòаå, êî-
òîрûé ïî ïраâу яâляåòñя îрлèнîé Мåêêîé – çдåñь 
ñ наèâûñшåé â мèрå ïлîòнîñòью гнåçдяòñя бåрêуò 
(Aquila chrysaetos), ñîлнå÷нûé îрёл (A. heliaca), ñòåï-
нîé îрёл (A. nipalensis) è бîльшîé ïîдîрлèê (A. clanga). 
Ядрî ïîïуляцèè ñîлнå÷нîгî îрла ñîñрåдîòî÷åнî â 
Канñêîé ñòåïè – на КОТР мåждунарîднîгî çна÷åнèя, 
êуда âñå у÷аñòнèêè êîнфåрåнцèè îòïраâяòñя на ïî-
лåâую эêñêурñèю.

Наша êîнфåрåнцèя â 2018 гîду îбъåдèнèла уñèлèя 
у÷ёнûõ èç 30 ñòран Åâрîïû, Àçèè, Àфрèêè è Ñåâåр-
нîé Àмåрèêè. Ñòîль шèрîêîå ïрåдñòаâèòåльñòâî – çа-
лîг дальнåéшåгî уñïåõа êîнñîлèдацèè ñèл ñïåцèалè-
ñòîâ ïî èçу÷åнèю è îõранå õèùнûõ ïòèц.

Сергей Бакка, 
председатель программного комитета конференции

Welcome Address to the Conference Participants
ПРИВЕТСТВЕННОЕ СЛОВО УЧАСТНИКАМ КОНФЕРЕНЦИИ

Nature was quite generous in providing them with power, 
sublime beauty, courage, impetuosity and sharpness of 
sight. They are the eagles! At all times they commanded 
respect of people. Eagles epitomize the very finest of men. 
“As female eagle takes care of her eaglet” – this has already 
become a symbol of mother’s devotion. People associated 
the dream of flying exactly with the eagles. The songs and 
poems were composed about them, coat of arms of cities 
and states were decorated with the image of an eagle. 

In the modern world, man leaves less and less space 
for even the most beautiful representatives of the birds. 
Eagles are among the most affected species. Strong 
beaks and sharp claws are powerless against guns, they 
will not help protect the patch of old wood from heavy 
logging equipment... By skillfully creating a system 
of sustainable nature management, preserving rare 
and vulnerable life forms, only we are able to stop the 
destruction of delicate balance in nature. And let our 
children and grandchildren admire the beauty of eagles, 
atlantes of ecological equilibrium, not only in museums! 

Many eagles make long seasonal migrations, paying 
no regard to state borders. Ranges of populations go 
beyond the boundaries of individual countries. Therefore, 
it is possible to successfully solve the problems of eagles 
conservation only by combining the efforts of specialists 
from different countries. Coordination of these processes 
and regular exchange of experience are required, that is 
why conferences are also important. 

Eagles are at the vertex of trophic pyramids. The study 
of their ecology is carried out “on the top” of modern 
science, the most advanced methods of genetic analysis 
and satellite telemetry are successfully employed... 
These up-to-date methods of eagles study form the 
basis of reports that will be presented at the Conference 
“Eagles of Palearctic: study and conservation”, which 
for the second time in the last 10 years brings together 
leading experts in eagles of Eurasia on the Russian land. 

This time the conference is held in Altai, the place, which 
is rightfully considered as the eagle “Mecca” – the Golden 
Eagle (Aquila chrysaetos), the Imperial Eagle (A. heliaca), 
the Steppe Eagle (A. nipalensis) and the Greater Spotted 
Eagle (A. clanga) nest here with the highest density in the 
World. The population nucleus of the Imperial Eagle is 
concentrated in the Kanskaya steppe – on the IBA, where 
all participants of the conference will go on a field excursion. 

In 2018 our conference had brought together the 
scientists from 30 countries of Europe, Asia, Africa and 
North America. Such a broad representation is a key 
to further success for consolidation of specialists in the 
study and conservation of raptors. 

 
Sergey Bakka, 
Chairman of the Program Committee of the Conference
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Proceedings of Conferences
МАТЕРИАЛЫ КОНФЕРЕНЦИЙ
II International Scientific and Practical 
Conference “Eagles of Palearctic: 
Study and Conservation”, 
7–10 September, 2018, Park-Hotel Lake 
Aya, Katun village, Altai Kray, Russia 
II МЕЖДУНАРОДНАЯ НАУЧНО-
ПРАКТИЧЕСКАЯ КОНФЕРЕНЦИЯ 
«ОРЛЫ ПАЛЕАРКТИКИ: ИЗУЧЕНИЕ 
И ОХРАНА», 7–10 СЕНТЯБРЯ 2018 Г., 
ПАРК-ОТЕЛЬ «ОЗЕРО АЯ», ПОС. КАТУНЬ, 
АЛТАЙСКИЙ КРАЙ, РОССИЯ

1 http://rrrcn.ru/ru/conference-2013 2 http://rrrcn.ru/en/conference-2013

Âñå åâраçèéñêèå âèдû îрлîâ бîлåå èлè мåнåå рåдêè, 
ïîэòîму èõ ñîõранåнèå òрåбуåò ñîâмåñòнûõ уñèлèé 
ñòран, гдå ïòèцû раçмнîжаюòñя, мèгрèруюò è çèму-
юò. Ïланèрîâанèå дåéñòâèé ïî îõранå òрåбуåò èç-
у÷åнèя ñòаòуñа ïîïуляцèé è ñуùåñòâуюùèõ угрîç.

Цåëь êîíôåðåíöèè – îбñудèòь òåêуùую ñèòуацèю, 
нåгаòèâнûå фаêòîрû è мåòîдû èçу÷åнèя è ñîõранå-
нèя îрлîâ, а òаêжå ïрåдлîжèòь ñòраòåгèю îõранû 
наèбîлåå уяçâèмûõ âèдîâ.

Эòа êîнфåрåнцèя бûла âïåрâûå ïрîâåдåна â 2013 г., â 
г. Åлабуга (Рåñïублèêа Таòарñòан, Рîññèя)1, êîгда эêñ-
ïåрòû ïî ñòåïнîму îрлу ñîбралèñь ñî âñåгî мèра, 
÷òîбû îбñудèòь бåдñòâåннîå ïîлîжåнèå эòîгî õèù-
нèêа, è эòî ñîбûòèå ïрèâåлî ê ïîâûшåнèю ñòаòуñа 
ñòåïнîгî îрла â Краñнîм лèñòå МÑОÏ дî «наõîдяùå-
гîñя ïîд угрîçîé èñ÷åçнîâåнèя», а òаêжå ê ñîçданèю 
рîññèéñêîé ñòраòåгèè ïî ñîõранåнèю эòîгî âèда.

Â цåнòрå âнèманèя Кîнфåрåнцèè 2018 г. будåò îб-
ñуждåнèå Глîбальнîгî ïлана дåéñòâèé ïî çаùèòå ñîлнå÷-
нîгî îрла (îрла-мîгèльнèêа) – îдèн дåнь êîнфåрåнцèè 
будåò ïîñâяùåн 8-му Рабî÷åму ñîâåùанèю мåждунарîд-
нîé груïïû ïî ñîõранåнèю ñîлнå÷нîгî îрла. Эêñïåрòû 
ïî эòîму âèду ñîбèралèñь â Цåнòральнîé Åâрîïå 7 раç, 
на÷èная ñ 1990 гîда, ÷òîбû îбñудèòь òåêуùую ñèòуацèю 
ñ âèдîм, раçрабîòаòь ïуòè ñîõранåнèя è ïîдгîòîâèòь îò-
÷åòû è нау÷нûå ïублèêацèè. Âïåрâûå òаêая âñòрå÷а ñî-
ñòîèòñя â Рîññèè – â мåñòå ñ ñамîé âûñîêîé ïлîòнîñòью 
гнåçдîâанèя ñîлнå÷нîгî îрла â мèрå.

Âèäû, íà êîòîðûå ðàñпðîñòðàíÿåòñÿ êîíôå-
ðåíöèÿ: бåрêуò (Aquila chrysaetos), ñîлнå÷нûé îрёл 
èлè îрёл-мîгèльнèê (A. heliaca), èñïанñêèé îрёл-мî-
гèльнèê (A. adalberti), ñòåïнîé îрёл (A. nipalensis), 

All Eurasian species of eagles are more or less rare, so 
saving them requires the combined efforts of countries 
where the birds breed, migrate and winter. Planning 
protective actions requires studying the status of the 
bird populations, as well as negative factors affecting 
them. 

The aim of the Conference is to discuss the current 
situation, negative factors, and methods of study and 
protection of eagles, as well as to propose a strategy of 
protecting the most endangered of them.

This Conference was first held in Russia in 2013 (Ela-
buga, Republic of Tatarstan, Russia)2, when Steppe 
Eagle experts from around the world gathered to 
discuss that raptor’s plight and the event resulted in 
IUCN’s listing of the Steppe Eagle as “Endangered” in 
the IUCN Red Book and the development of a Russian 
national conservation strategy.

The focus of the 2018 Conference will be a discus-
sion of a Global Action Plan for protecting Imperial Ea-
gle: one day of the conference will be dedicated to the 
8th International Workshop on the Conservation of the 
Imperial Eagle. Imperial Eagle experts have gathered 
in Central Europe seven times since 1990, in order to 
discuss the latest research, develop conservation strat-
egies, and generate reports and studies. For the first 
time, such a meeting will be held in Russia – in the 
place of the highest density of nesting Imperial Eagles 
in the World.

Species of the Ñonference: Golden Eagle (Aqui-
la chrysaetos), Imperial Eagle (A. heliaca), Spanish 
Imperial Eagle (A. adalberti), Steppe Eagle (A. nipa-
lensis), Tawny Eagle (A. rapax), Bonelli’s Eagle (Hier-
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3 http://rrrcn.ru
4 http://www.mme.hu
5 http://idbras.comcor.ru
6 http://www2.bigpi.biysk.ru/wwwsite/news.php
7 http://www.дарвинский.рф
8 http://new.wwf.ru/about/contacts/altay
9 http://www.katunskiy.ru
10 http://sailugem.ru

11 http://nkama-park.ru
12 http://www.biodiversity.ru
13 http://sibecocentr.ru
14 http://www.tmuny.org
15 http://www.altaiproject.org
16 http://imperialeagle.eu/en
17 http://www.cms.int/raptors/en
18 http://worldaroundyou.org

aaetus fasciatus), Greater and Lesser Spotted Eagles 
(A. clanga, A. pomarina), Booted Eagle (H. pennatus), 
Mountain Hawk-Eagle (Nisaetus nipalensis), White-
Tailed Eagle (Haliaeetus albicilla), Steller’s Sea-Eagle 
(H. pelagicus), Pallas’s Fish-Eagle (H. leucoryphus), 
Short-Toed Eagle (Circaetus gallicus), Osprey (Pandi-
on haliaetus).

The Key topics of the Conference: 
- populations of eagles – current status and trends,
- threats – human persecution, poisoning, electrocu-

tion, and collisions,
- conservation – approaches and techniques, interna-

tional collaboration and cooperation,
- methods and techniques for studying eagles,
- breeding biology, ecology,
- movements – dispersal, habitat use and migra-

tion studies, including by means of ringing and trans-
mitters,

- genetics, evolution, phylogeny, and phylogeogra-
phy of eagles, taxonomy,

- climate change – potential influences and im-
pacts,

- breeding in captivity and sustainable use,
- eagles as ecological indicators.

Organizers:
Russian Raptor Research and Conservation Network 

(RRRCN)3

MME/Birdlife Hungary4

Koltzov Institute of Developmental Biology of Rus-
sian Academy of Sciences5

Shukshin Altai State Humanitarian-Pedagogical Uni-
versity6

Darwin State Nature Reserve7

Altai-Sayan Office of the WWF Russia8

State Nature Biosphere Reserve “Katunskiy”9

National park “Saylugemskiy”10

National park “Nizhnyaya Kama”11

Charitable fund “Biodiversity Conservation Center”12

Sibecocenter LLC13

Sponsors:
Trust for Mutual Understanding14

The Altai Project15

European Union’s LIFE Nature Fund (Pannoneagle 
LIFE Project LIFE15NAT/HU/000902)16

Memorandum of Understanding on the Conservation 
of Migratory Birds of Prey in Africa and Eurasia (Raptor-
sMOU)17

World Around You Foundation of the Siberian Health 
Corporation18

саванный или каменный орёл (A. rapax), ястребиный 
орёл (Aquila fasciata), большой и малый подорлики 
(A. clanga, A. pomarina), орёл-карлик (H. pennatus), 
хохлатый орёл (Nisaetus nipalensis), орлан-белохвост 
(Haliaeetus albicilla), белоплечий орлан (H. pelagicus), 
орлан-долгохвост (H. leucoryphus), змееяд (Circaetus 
gallicus), скопа (Pandion haliaetus).

Ключевые темы конференции: 
- популяции орлов – текущее состояние и тенденции,
- угрозы – преследование человеком, отравление, 

поражение электрическим током и столкновения,
- охрана – подходы и методы, международное со-

трудничество,
- методы изучения орлов,
- гнездовая биология, экология,
- перемещения – использование среды обитания, 

исследования миграций, в том числе с помощью коль-
цевания и трекеров,

- генетика, эволюция, филогения и филогеография 
орлов, систематика,

- изменение климата – потенциальное влияние и 
воздействие,

- разведение в неволе и устойчивое использование,
- орлы, как экологические индикаторы.

Организаторы конференции:
Российская сеть изучения и охраны пернатых хищ-

ников (RRRCN)3

Общество охраны птиц Венгрии (MME/Birdlife Hungary)4

Институт биологии развития им. Н.К. Кольцова РАН5

Алтайский государственный гуманитарно-педагоги-
ческий университет имени В.М. Шукшина6

ФГБУ «Дарвинский государственный природный 
биосферный заповедник»7

Алтае-Саянское отделение WWF8

ФГБУ «Государственный природный биосферный 
заповедник Катунский»9

ФГБУ «Национальный парк Сайлюгемский»10

ФГБУ «Национальный парк Нижняя Кама»11

Благотворительный фонд «Центр охраны дикой 
природы» (ЦОДП) 12

ООО «Сибэкоцентр»13

Организации, поддержавшие конференцию:
Фонд взаимопонимания (TMU)14

Проект «Алтай»15

Проект Фонда природы LIFE ЕС по паннонской по-
пуляции солнечного орла (Pannoneagle LIFE Project 
LIFE15NAT / HU / 000902)16

Меморандум по взаимопониманию по охране ми-
грирующих хищных птиц Африки и Евразии17
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Rufford Foundation19

Russian Foundation for Basic Research20 “Project 
for the organization of the International Scientific 
and Practical Conference “Eagles of the Palearctic: 
study and protection” (project number: 18-44-
221001)

Organization Committee:
Miroslav Babushkin, PhD, Darvin National Biosphere 

Reserve, Cherepovets, Russia
Roman Bachtin, PhD, Shukshin ASGPU, Biysk, 

Russia
Rinur Bekmansurov, Kazan State University, National 

Park “Nizhnyaya Kama”, Elabuga, Russia
Sergey Vazhov, PhD, Shukshin ASGPU, Biysk, 

Russia
Ludmila Zinevich, PhD, Koltsov Institute of Develop-

mental Biology, Moscow, Russia
Igor Karyakin, Sibecocenter LLC, Novosibirsk, 

Russia
Nadezhda Kiseleva, PhD, Nizhegorodskiy State Uni-

versity, Nizhniy Novgorod, Russia
Elvira Nikolenko (secretary), Sibecocenter LLC, No-

vosibirsk, Russia
Elena Shnayder (assistant secretary), PhD, Sibecocen-

ter LLC, Novosibirsk, Russia

Steering Committee:
Sergey Bakka (chairman of the conference), PhD, Na-

tional Nature Reserve “Nurgush”, Nizhniy Novgorod, 
Russia

Keith Bildstein (co-chair of the conference), PhD., 
Hawk Mountains, USA

Eugene Potapov, PhD, Prof., Bryn Athyn College, 
Pennsylvania, USA

Marton Horvath, PhD, MME BirdLife Hungary
Pertti Saurola, PhD, Prof., Dr., Finnish Museum of 

Natural History, University of Helsinki, Finland
Bernd-Ulrich Meyburg, Prof., Dr., NABU, Ger-

many
Ilya Smelyanskiy, Sibecocenter LTD, Novosibirsk, 

Russia
Todd Katzner, PhD, Forest and Rangeland Ecosys-

tem Science Center U.S. Geological Survey, Boise, 
USA

Alexey Kulikov, PhD, Koltsov Institute of Develop-
mental Biology, Moscow, Russia

Vladimir Galushin, PhD, Prof, Moscow Pedagogical 
State University, Moscow, Russia

Nikolay Germogenov, PhD, IBPC SB RAS, Yakutsk, 
Russia

Arkadiy Isaev, PhD, IBPC SB RAS, Yakutsk, Russia
Andrey Kuznetsov, PhD, Darwin National Biosphere 

Reserve, Cherepovets, Russia
Michael McGrady, PhD, International Avian Research, 

Austria

Фонд «Мир вокруг тебя» корпорации «Сибирское 
здоровье»18

Фонд Руффорда (Rufford Foundation)19

Российский фонд фундаментальных исследова-
ний20 «Проект организации Международной науч-
но-практической конференции «Орлы Палеарктики: 
изучение и охрана» (номер проекта: 18-44-221001)

Организационный комитет конференции:
Мирослав Вячеславович Бабушкин, к.б.н., ФГБУ «Дар-

винский государственный природный биосферный за-
поведник», г. Череповец, Вологодская область, Россия

Роман Фёдорович Бахтин, к.б.н., доцент АГГПУ им. 
В.М. Шукшина, г. Бийск, Россия

Ринур Хадиярович Бекмансуров, Казанский федераль-
ный университет, Елабужский институт, ФГБУ НП «Ниж-
няя Кама», г. Елабуга, Республика Татарстан, Россия

Сергей Викторович Важов, к.б.н., доцент, АГГПУ 
им. В.М. Шукшина, г. Бийск, Алтайский край, Россия

Людмила Сергеевна Зиневич, к.б.н., Институт биоло-
гии развития им. Н.К. Кольцова РАН, г. Москва, Россия

Игорь Вячеславович Карякин, OOO «Сибэкоцентр», 
г. Новосибирск, Россия

Надежда Юрьевна Киселёва, к.п.н., доцент Нижего-
родский государственный педагогический университет 
имени Козьмы Минина, г. Нижний Новгород, Россия

Эльвира Габдулмунировна Николенко (секретарь), 
OOO «Сибэкоцентр», г. Новосибирск, Россия

Елена Павловна Шнайдер (помощник секретаря), 
к.б.н., ООО «Сибэкоцентр», г. Новосибирск, Россия

Программный комитет конференции:
Сергей Витальевич Бакка (председатель), к.б.н., 

ФГБУ Государственный заповедник «Нургуш», г. Ниж-
ний Новгород, Россия

Кийс Билдстейн (зам. председателя), доктор фи-
лософии, научно-исследовательский центр «Hawk 
Mountains», США

Евгений Роальдович Потапов, доктор философии, про-
фессор, Брин Афинский Колледж, Пенсильвания, США

Мартон Хорват, доктор философии, MME – Обще-
ство охраны птиц Венгрии, Венгрия

Пертти Саурола, доктор философии, профессор, 
Финский музей естественной истории, Университет 
Хельсинки, Финляндия

Бернд-Ульрих Мейбург, профессор, доктор, NABU 
– Союз охраны природы Германии, Германия

Илья Эдуардович Смелянский, OOO «Сибэко-
центр», г. Новосибирск, Россия

Тодд Катцнер, доктор философии, научный центр 
лесных и пастбищных экосистем Геологической 
службы США, Бойсе, США

Алексей Михайлович Куликов, д.б.н., Институт биоло-
гии развития им. Н.К. Кольцова РАН, г. Москва, Россия

Владимир Михайлович Галушин, д.б.н., профессор, 
МПГУ, г. Москва, Россия

18 http://worldaroundyou.org
19 http://www.rufford.org

20 http://www.rfbr.ru
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Luis Palma, Dr., PhD, CIBIO, Research Centre in Biodi-
versity and Genetic Resources, Portugal

Matyas Prommer, PhD, Herman Otto Institute, Hun-
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Yuriy Ravkin, PhD, prof, ISEA SB RAS, Novosibirsk, 
Russia

Alexey Romanov, PhD, prof., Lomonosov Moscow 
State University, Moscow, Russia

Nikita Solomonov, PhD, corresponding member of 
RAS, prof., Ammosov INS NEFU, Yakutsk, Russia

Ulo Vali, PhD, Estonian University of Life Sciences, 
Institute of Agricultural and Environmental Sciences, 
Department of Zoology, Estonia

Simon Hulka, PhD, Natural Research, Scotland, UK
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âèнñêèé гîñударñòâåннûé ïрèрîднûé бèîñфåрнûé çа-
ïîâåднèê», г. Чåрåïîâåц, Âîлîгîдñêая îблаñòь, Рîññèя

Мишель МакГради, дîêòîр фèлîñîфèè, Мåждуна-
рîднûå èññлåдîâанèя ïòèц, Àâñòрèя

Луис Пальма, дîêòîр фèлîñîфèè, CIBIO – Цåнòр 
èññлåдîâанèя бèîраçнîîбраçèя è гåнåòè÷åñêèõ рå-
ñурñîâ, Ïîрòугалèя

Матьяш Проммер, дîêòîр фèлîñîфèè, Инñòèòуò 
Гåрмана Оòòî, Âåнгрèя

Юрий Соломонович Равкин, д.б.н., ïрîф., ИÑèЭЖ 
ÑО РÀН, г. Нîâîñèбèрñê, Рîññèя

Алексей Анатольевич Романов, д.б.н., ïрîф., МГУ 
èм. М.Â. Лîмîнîñîâа, г. Мîñêâа, Рîññèя

Никита Гаврилович Соломонов, ÷л.-êîрр. РÀН, 
ïрîф. ИÅН ÑÂФУ èм. М.К. Àммîñîâа, Яêуòñê, Рîññèя

Юло Вяли, дîêòîр фèлîñîфèè, Эñòîнñêèé унèâåр-
ñèòåò науê î жèçнè, Инñòèòуò ñåльñêîõîçяéñòâåннûõ 
è эêîлîгè÷åñêèõ науê, Оòдåл çîîлîгèè, Эñòîнèя

Саймон Хулка, дîêòîр фèлîñîфèè, Иññлåдîâанèå 
ïрèрîдû, Шîòландèя, Âåлèêîбрèòанèя

Пара солнечных орлов (Aquila heliaca). Ульяновская область, Россия. Фото С. Адамова.

Pair of Eastern Imperial Eagle (Aquila heliaca). Ulyanovsk region, Russia. Photo by S. Adamov.
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Distribution, Population Status, Ecology and Conservation of 
Eagles 
РАСПРОСТРАНЕНИЕ, СТАТУС, ОСОБЕННОСТИ ЭКОЛОГИИ        
И ОХРАНЫ ОРЛОВ

Stability of Territorial Bounds in Birds of Prey as Indicator of Their Life 
Strategies
СТЕПЕНЬ УСТОЙЧИВОСТИ ТЕРРИТОРИАЛЬНЫХ СВЯЗЕЙ ХИЩНЫХ 
ПТИЦ КАК ПОКАЗАТЕЛЬ ИХ ЖИЗНЕННЫХ СТРАТЕГИЙ
Kuznetsov A.V. (Darwin State Nature Reserve, Cherepovets, Russia)
Galushin V.M. (Moscow Pedagogical State University, Zoology and Ecology Dept., 
Moscow, Russia)
Babushkin M.V. (Darwin State Nature Reserve, Cherepovets, Russia)
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Due to a possibility of wide movements 
in space birds can keep themselves in the 
optimal conditions of the environment. 
Species with a stable food source and oth-
er vital conditions show nesting conserva-
tism, i.e. from year to year could occupy 
the same nesting area. On the other hand, 
spaces that closely associated with unsta-
ble resources could synchronize their num-
bers with the level of food resources by 
pre-nesting intra-range movements. The 
most detailed description of this phenom-
enon is given for some species of raptors 
(Formozov, 1934; Galushin, 1966, 1974, 
1982, 2005; Hamerstrom, 1979; Galushin, 
Kuznetsov, 1991). Such behavior increases 
dependence on resource level and weakens 
territorial bounds. Natural selection in this 
regard works in the opposite direction: in 
the group of predators with stable sources 
it strengths territorial bounds, in the group 
with unstable sources – weakens them. 
These two types of evolution were desig-
nated as conservative and dispersed (Mal-
chevsky, 1977). The noted bimodality can 
be considered as adaptive strategies within 
the r-K selection concept (Macartur, Wilson, 
1967; Galushin, 2005). At the poles of the 
bimodal scale we got eagles, sea-eagles 

Благîдаря âîçмîжнîñòè ê шèрîêèм ïåрå-
мåùåнèям â ïрîñòранñòâå, ïòèцû мîгуò 
ïрèдåржèâаòьñя îïòèмальнûõ уñлîâèé ñу-
ùåñòâîâанèя. Âèдû, èмåюùèå ñòабèльную 
êîрмîâую баçу è другèå жèçнåннî âаж-
нûå уñлîâèя, ïрîяâляюò гнåçдîâûé êîн-
ñåрâаòèçм, ò.å. гîд îò гîда ñïîñîбнû çанè-
маòь îдèн è òîò жå ïîñòîяннûé гнåçдîâûé 
у÷аñòîê. Ñ другîé ñòîрîнû, ïòèцû, òåñнî 
ñâяçаннûå ñ флуêòуèруюùèмè рåñурñамè, 
ñïîñîбнû îбнаружèâаòь êîрмнûå òåр-
рèòîрèè çа ñ÷ёò âнуòрèарåальнûõ ïрåд-
гнåçдîâûõ ïåрåмåùåнèé, òåм ñамûм ñèн-
õрîнèçèруя ñâîю ÷èñлåннîñòь ñ урîâнåм 
ïèùåâûõ рåñурñîâ. Наèбîлåå ïîдрîбнî 
эòî яâлåнèå îïèñанî для ряда âèдîâ õèù-
нûõ ïòèц (Фîрмîçîâ, 1934; Галушèн, 1966, 
1982, 2005; Gаlushin, 1974; Hamerstrom, 
1979, Галушèн, Куçнåцîâ, 1991). Таêîå ïî-
âåдåнèå âåдёò ê уñèлåнèю çаâèñèмîñòè îò 
урîâня рåñурñîâ è ê îñлаблåнèю èõ òåр-
рèòîрèальнûõ ñâяçåé. Оòбîр â эòîм îòнî-
шåнèè èмååò ïрîòèâîïîлîжную наïраâ-
лåннîñòь: â ïåрâîé груïïå õèùнèêîâ – на 
уñèлåнèå ñâяçåé ñ òåррèòîрèåé, âî âòîрîé 
– на èõ îñлаблåнèå. Эòè дâа òèïа эâîлю-
цèè бûлè îбîçна÷åнû êаê êîнñåрâаòèâ-
нûé è дèñïåрñнûé (Маль÷åâñêèé, 1977). 
Оòмå÷åнную бèмîдальнîñòь ïраâîмî÷нî 
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and other large predators capable of prey-
ing on a wide range of prey on the one 
hand, and on another – there are raptors 
that prey on a very narrow range of species, 
usually mice, that need an abundant food 
source. These are small or medium-sized 
predators with high reproductive potential. 
In the forest zone we could name Common 
Kestrel (Falco tinnunculus), Montagu`s Har-
rier (Circus pygargus) and Hen Harrier (C. 
cyaneus), Short-eared Owl (Asio flammeus) 
and Long-eared Owl (A. otus); in the tundra 
– Rough-legged Buzzard (Buteo lagopus) 
and Snowy Owl (Nyctea scandiaca). In years 
when prey species are scarce, populations 
of these species (or a significant part of it) 
make pre-nesting intra-range movements 
in search for “foraging spots” and choos-
ing nest sites in areas with high numbers 
of prey. Unlike predatory mammals which 
react on prey shortage by collapsing of a 
part of their population, raptors due to the 
perfection of their locomotive system could 
avoid the unfavorable area and move over 
long distances to the new feeding area in a 
short time. Thus, their population does not 
bear significant losses in numbers instead it 
redistributed in space. Tolerant K-strategists 
adapted to life in a relatively stable envi-
ronment can be considered as conservative 
species, while adapted to unstable environ-
ment r-strategists that quickly and cardinal-
ly react to environmental changes (survival, 
reproduction success, mobility) represent 
the opposite pole – highly reactive radical 
species (Galushin, Kuznetsov, 1991).

To determine the stability of territori-
al bounds we proposed an index of nest-
ing stability (Kuznetsov, 1991) that could 
be achieved in a long-term (at least three 
years) stationary studies. In many raptor 
species pairs nest within the same nesting 
area and often in the same nest. We con-
sider a breeding territory to be stable if a 
raptor pair nests on it for three years in a 
row at least. At the same time on the same 
territory could be pairs that nest in one 
place no longer than one or two years in a 
row. The index of nesting stability (INS) is 
calculated as the ratio of nesting cases with-
in stable areas to the total number of nest-
ing cases in the studied territory during the 
whole period of observations, expressed as 
a percentage. As a result of a recent long-
term research in the Darwin Reserve and in 
other woodlands areas of Eastern Europe 
an INS (in %%) was determined for the fol-
lowing species: Osprey (Pandion haliaetus) 
– 93, White-tailed Eagle (Haliaeetus albicil-

раññмаòрèâаòь êаê адаïòèâнûå ñòраòåгèè 
â рамêаõ êîнцåïцèè r-K îòбîра (Macartur, 
Wilson, 1967; Галушèн, 2005). На ïîлюñаõ 
бèмîдальнîé шêалû, ñ îднîé ñòîрîнû, îêа-
çûâаюòñя îрлû, îрланû è другèå êруïнûå 
õèùнèêè, ñïîñîбнûå èñïîльçîâаòь шèрî-
êèé ñïåêòр âèдîâ-жåрòâ. На другîм ïî-
люñå ñîñрåдîòî÷åнû âèдû, нуждаюùèåñя 
â âûñîêîм урîâнå ïèùåâîгî рåñурñа, êаê 
ïраâèлî, мûшåâèднûõ грûçунîâ. Эòî нå-
бîльшèå èлè ñрåднèå ïî раçмåрам õèùнè-
êè, îбладаюùèå âûñîêèм рåïрîдуêòèâнûм 
ïîòåнцèалîм. Ñюда мîгуò бûòь îòнåñåнû 
òаêèå õèùнèêè лåñнîé çîнû, êаê ïуñòåльга 
(Falco tinnunculus), лугîâîé (Circus pygar-
gus) è ïîлåâîé лунè (C. cyaneus), бîлîòная 
(Asio flammeus) è ушаñòая ñîâû (A. otus), 
а â òундраõ – çèмняê (Buteo lagopus) è 
бåлая ñîâа (Nyctea scandiaca). Â гîдû нèç-
êîé ÷èñлåннîñòè èõ жåрòâ на êîнêрåòнîé 
òåррèòîрèè, îбèòаâшая çдåñь ïîïуляцèя 
õèùнèêа (èлè çна÷èòåльная åё ÷аñòь) ñî-
âåршаåò âнуòрèарåальнûå ïрåдгнåçдîâûå 
ïåрåмåùåнèя â ïîèñêаõ êîрмîâûõ ïяòåн, 
îñåдая для гнåçдîâанèя на òåррèòîрèяõ ñ 
âûñîêîé ÷èñлåннîñòью дîбû÷è. Â îòлè÷èå 
îò õèùнûõ млåêîïèòаюùèõ, рåагèруюùèõ 
на дåïрåññèю ÷èñлåннîñòè жåрòâ гèбåлью 
÷аñòè ïîïуляцèè, ïåрнаòûå õèùнèêè, бла-
гîдаря ñîâåршåнñòâу лîêîмîòîрнîгî аï-
ïараòа, ñïîñîбнû ïîêèнуòь дåïрåññèâнûé 
раéîн è çа êîрîòêîå âрåмя ïåрåмåñòèòьñя 
на бîльшèå раññòîянèя на нîâую êîрмî-
âую òåррèòîрèю. Ïрè эòîм èõ ïîïуляцèя 
нå нåñåò ñуùåñòâåннûõ ïîòåрь ÷èñлåннî-
ñòè, а ïåрåраñïрåдåляåòñя â ïрîñòранñòâå. 
Ïрèñïîñîблåннûå ê жèçнè â îòнîñèòåльнî 
ñòабèльнîé ñрåдå òîлåранòнûå К-ñòраòåгè 
мîгуò раññмаòрèâаòьñя êаê âèдû-êîнñåр-
âаòîрû, а адаïòèрîâаннûå ê нåуñòîé÷èâîé 
ñрåдå r-ñòраòåгè, бûñòрî è êардèнальнî 
рåагèруюùèå на åå èçмåнåнèя (âûжè-
âаåмîñòью, уñïåшнîñòью раçмнîжåнèя, 
ïîдâèжнîñòью), ïрåдñòаâляюò ïрîòèâîïî-
лîжнûé ïîлюñ – âûñîêî рåаêòèâнûõ âè-
дîâ-радèêалîâ (Галушèн, Куçнåцîâ, 1991). 

Äля îïрåдåлåнèя уñòîé÷èâîñòè òåррèòî-
рèальнûõ ñâяçåé бûл ïрåдлîжåн ïîêаçа-
òåль ñòабèльнîñòè гнåçдîâанèя (Куçнåцîâ, 
1991), âûяâляюùèéñя â уñлîâèяõ длèòåль-
нûõ (нå мåнåå òрåõ лåò) ñòацèîнарнûõ 
èññлåдîâанèé. Ïрè эòîм у õèùнûõ ïòèц 
îбнаружèâаюòñя ïарû, ïîñòîяннî гнåçдя-
ùèåñя на îднîм è òîм жå гнåçдîâîм у÷аñò-
êå, а нåрåдêî â îднîм è òîм жå гнåçдå. 
Ñòабèльнûм у÷аñòêîм мû ñ÷èòаåм òîò, на 
êîòîрîм ïара ïòèц гнåçдèлаñь нå мåнåå 
òрåõ лåò ïîдряд. Однîâрåмåннî на òîé 
жå òåррèòîрèè наблюдаюòñя ïарû, гнåç-
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la) – 88, Black Kite (Milvus migrans) – 84, 
Sparrowhawk (Accipiter nisus) – 80, Marsh 
Harrier (Circus aeruginosus) – 72, Common 
Buzzard (Buteo buteo) – 61, Goshawk (Ac-
cipiter gentilis) – 59, Montagu`s Harrier 
– 49, Hen Harrier – 38, Common Kestrel – 
17. Thus, the group of species with a high 
level of stability of their territorial bounds 
includes Osprey, White-tailed Eagle and 
Black Kite (INS above 80%). The group of 
territorial labile species consists of Common 
Kestrel, Hen and Montagu`s Harriers (INS 
less than 50%). An intermediate position is 
held by Sparrowhawk, Marsh Harrier, Com-
mon Buzzard and Goshawk (INS from 60 to 
80%).

Thus, the level of stability of territorial 
bounds can act as an integral index of a life 
strategy, considering the ability of raptors 
to actively move in space as an evolutionary 
result of optimizing relations with the envi-
ronment.

дяùèåñя на îднîм мåñòå нå бîлåå îднîгî-
дâуõ лåò ïîдряд. Ïîêаçаòåль ñòабèльнîñòè 
гнåçдîâанèя (ÏÑГ) âûражаåòñя ÷åрåç îò-
нîшåнèå ÷èñла ñлу÷аåâ гнåçдîâанèя на 
ñòабèльнûõ у÷аñòêаõ ê îбùåму ÷èñлу ñлу-
÷аåâ гнåçдîâанèя на даннîм ñòацèîнарå çа 
âñå гîдû наблюдåнèé, âûражåннûé â ïрî-
цåнòаõ. Â рåçульòаòå ñîâрåмåннûõ мнîгî-
лåòнèõ èññлåдîâанèé â Äарâèнñêîм çаïî-
âåднèêå è другèõ рåгèîнаõ лåñнîé çîнû 
Âîñòî÷нîé Åâрîïû бûлè îïрåдåлåнû ÏÑГ 
(â %) для ñлåдуюùèõ âèдîâ: ñêîïа (Pandion 
haliaetus) – 93, îрлан-бåлîõâîñò (Haliaee-
tus albicilla) – 88, ÷ёрнûé êîршун (Milvus 
migrans) – 84, яñòрåб-ïåрåïåляòнèê (Ac-
cipiter nisus) – 80, бîлîòнûé лунь (Circus 
aeruginosus) – 72, îбûêнîâåннûé êанюê 
(Buteo buteo) – 61, яñòрåб-òåòåрåâяòнèê 
(Accipiter gentilis) – 59, лугîâîé лунь – 49, 
ïîлåâîé лунь – 38, îбûêнîâåнная ïуñòåль-
га – 17. Тî åñòь, â груïïу âèдîâ ñ âûñîêîé 
ñòåïåнью уñòîé÷èâîñòè òåррèòîрèальнûõ 
ñâяçåé âõîдяò ñêîïа, îрлан-бåлîõâîñò è 
÷ёрнûé êîршун (ÏÑГ âûшå 80%). Груïïу 
òåррèòîрèальнî лабèльнûõ âèдîâ ñîñòаâ-
ляюò îбûêнîâåнная ïуñòåльга, ïîлåâîé è 
лугîâîé лунè (ÏÑГ мåнåå 50%). Ñрåднåå 
ïîлîжåнèå çанèмаюò яñòрåб-ïåрåïåляò-
нèê, бîлîòнûé лунь, îбûêнîâåннûé êанюê 
è яñòрåб-òåòåрåâяòнèê (ÏÑГ îò 60 дî 80%). 

Таêèм îбраçîм, ñòåïåнь уñòîé÷èâîñòè 
ñâяçåé ñ òåррèòîрèåé мîжåò âûñòуïаòь â 
êа÷åñòâå èнòåгральнîгî ïîêаçаòåля жèçнåн-
нûõ ñòраòåгèé, у÷èòûâаюùåгî ñïîñîбнîñòь 
õèùнûõ ïòèц ê аêòèâнûм ïåрåмåùåнèям â 
ïрîñòранñòâå êаê эâîлюцèîннûé рåçульòаò 
îïòèмèçацèè îòнîшåнèé ñî ñрåдîé. 

Многолетнее гнездо скопы (Pandion haliaetus). 
Фото М. Бабушкина.

Very old Osprey’s (Pandion haliaetus) nest . 
Photo by M. Babushkin.
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There are still several unsolved problems 
both theoretical and practical in the field of 
biology, which studies the analysis of tro-
phic competition relations in the multi-spe-
cies community of vertebrate predators and 
their prey. A large group of birds of prey, 
as part of this single community, remains 
poorly understood in this respect. The pur-
pose of this study is to identify adaptive re-
actions and mechanisms for weakening of 
the trophic competition between large birds 
of prey. 

Materials for analysis were collected be-
tween 1972 and 2017. A total 2,672 speci-
mens of prey were identified in prey of large 
birds of prey. 

The food of birds of prey was studied by 
collecting food remains and undigested rem-
nants of food regurgitated by birds in nests 
and in the breeding territories under perches. 
Remains were collected 1–2 times per sea-
son, and in monitoring nests – once a week. 

A standard approach was used to estimate 
the ratio of different feed objects in the ration 
by consumed biomass (% of CB), which in-
cluded conversion calculation of frequency of 
different food categories into the consumed 
biomass (% of CB) by multiplying the fre-
quency by the average weight of the prey. 

For ease of calculations, analysis and se-
lection of guilds, all prey was divided into 
22 categories of food resources, the per-
centage of which was calculated in the food 
of each raptor. The width of the trophic 
niche for final samples according to Levins 
was also calculated for each species of birds 
of prey. A cluster analysis was conducted 
for selection of guilds and visualization of 
results. For the construction of dendro-
grams, a symmetric matrix of trophic niches 
overlapping was calculated by the Morisi-
ta-Horn formula (D

MH
). 

The value of D
MH 

≥ 0.6 was considered 
ecologically and statistically significant. 

When constructing dendrograms, the 
Bray-Curtis and Jaccard metrics were used. 

Five species of large birds of prey are reg-

Â îблаñòè бèîлîгèè, èçу÷аюùåé аналèç òрî-
фè÷åñêèõ êîнêурåнòнûõ îòнîшåнèé â мнî-
гîâèдîâîм ñîîбùåñòâå ïîçâîнî÷нûõ õèùнè-
êîâ è èõ жåрòâ, îñòаåòñя ряд нåрåшåннûõ 
çада÷, êаê òåîрåòè÷åñêîгî, òаê è ïраêòè÷å-
ñêîгî õараêòåра. Обшèрная груïïа õèùнûõ 
ïòèц, êаê ÷аñòь эòîгî åдèнîгî ñîîбùåñòâа, 
îñòаåòñя â эòîм ïланå ñлабî èçу÷åннîé. 
Цåлью даннîгî èññлåдîâанèя яâляåòñя âû-
яâлåнèå адаïòацèîннûõ рåаêцèé è мåõанèç-
мîâ îñлаблåнèя òрîфè÷åñêîé êîнêурåнцèè 
мåжду êруïнûмè õèùнûмè ïòèцамè.

Маòåрèалû для аналèçа ñîбèралèñь â ïå-
рèîд ñ 1972 ïî 2017 гîдû. Âñåгî â дîбû÷å 
êруïнûõ õèùнûõ ïòèц îïрåдåлåнî 2672 
эêçåмïляра дîбû÷è.

Ïèòанèå õèùнûõ ïòèц èçу÷алîñь ïуòåм ñбî-
ра îñòаòêîâ ïèùè è ïîгадîê на гнåçдаõ è на 
òåррèòîрèè гнåçдîâûõ у÷аñòêîâ ïîд ïрèñада-
мè. Оñòаòêè ñîбèралèñь 1–2 раçа â ñåçîн, а на 
êîнòрîльнûõ гнёçдаõ – раç â нåдåлю. 

Äля îцåнêè ñîîòнîшåнèя â рацèîнå раç-
нûõ êîрмîâûõ îбъåêòîâ ïî ïîòрåблåннîé 
бèîмаññå (% ÏБ) èñïîльçîâалè ñòандарò-
нûé ïîдõîд, çаêлю÷аюùèéñя â ïåрåñ÷åòå 
âñòрå÷аåмîñòè раçнûõ êîрмîâûõ êаòå-
гîрèé â ïîòрåблåнную бèîмаññу (% ÏБ) 
ïуòåм умнîжåнèя âñòрå÷аåмîñòè на ñрåд-
нюю маññу жåрòâû.

Äля удîбñòâа раñ÷ёòîâ, аналèçа è выде-
ления гильдий вся добыча бûла раçдåлå-
на на 22 êаòåгîрèè ïèùåâûõ рåñурñîâ, ïрî-
цåнò ñîдåржанèя êîòîрûõ раññ÷èòûâалñя â 
ïèòанèè êаждîгî õèùнèêа. Таêжå для êаж-
дîгî âèда õèùнîé ïòèцû раññ÷èòûâалаñь 
шèрèна òрîфè÷åñêîé нèшè ïî Лåâèнñу 
для êîнå÷нûõ âûбîрîê. Для выделения 
гильдий и наглядного представления 
результатов был проведён кластерный 
анализ. Для построения дендрограмм, 
раññ÷èòûâалаñь ñèммåòрè÷ная маòрèца 
ïåрåêрûòèя òрîфè÷åñêèõ нèш ïî фîрмулå 
Мîрèñèòû – Хîрна (D

MH
). 

Зна÷åнèå D
MH 
≥ 0,6 ñ÷èòалîñь эêîлîгè÷å-

ñêè è ñòаòèñòè÷åñêè çна÷èмûм.
Ïрè ïîñòрîåнèè дåндрîграмм èñïîльçî-

âалèñь мåòрèêè Брåя-Кёрòèñа è Жаêêара. 
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ularly hunting in the forest-bog complexes 
during the breeding period, namely: the 
Goshawk (Accipiter gentilis), the Greater 
Spotted Eagle (Aquila clanga), the Lesser 
Spotted Eagle (Aquila pomarina), the Gold-
en Eagle (Aquila chrysaetus) and the Short-
toed Eagle (Circaetus gallicus). 

The group of large birds of prey, analyzed 
by us, is represented by a full trophic spec-
trum from focused specialists (ornithopha-
gus – Goshawk and herpetophagus – Short-
toed Eagle) to generalists (polyphages 
– Greater and Lesser Spotted Eagles). Inter-
mediate position in this row is occupied by 
the Golden Eagle, the basis of food of which 
is mammals and birds almost in equal parts. 

Some pairs of birds of prey may compete 
for basic food resources, since they have a 
D

MX
 index ≥ 0.6 or close to this figure (0.56, 

0.58). The dendrogram, built according to 
Brey-Curtis, divided the list of birds of prey 
analyzed by us into two guilds. The first 
guild includes three species (the Golden 
Eagle, the Greater Spotted Eagle and the 
Goshawk), the second guild includes two 
species (the Short-toed Eagle and the Less-
er Spotted Eagle).  

In the first guild, the Goshawk sealed itself 
off from the competition by hunting pre-
dominantly in the forest, in contrast to the 
Golden Eagle (the main hunting biotope – 
upland bogs) and the Greater Spotted Eagle 
(the main hunting biotope – lowland bogs 
and bottomland meadows). 

The question arises, why the Golden Ea-
gle and the Greater Spotted Eagle, which, 
firstly, hunt in different biotopes, and sec-
ondly, the average weight of their prey var-
ies greatly, got into one guild.  

Upon closer examination of the trophic 
spectra of these species, it turned out that 
it’s all about hares (Lepus sp.). Hares (mostly 
adult Alpine Hares Lepus timidus) make up 
40.1% of CB in the Golden Eagle ration, and 
in the Greater Spotted Eagle ration, hares 
(exclusively, young Brown Hares L. euro-
paeus) make up 40.7% of CB. After all Spot-
ted Eagles are very plastic in terms of food 
chains, they have the widest trophic niches 
among the birds of prey under examination, 
namely 5.52 units in Lesser Spotted Eagle 
and 4.0 in Greater Spotted Eagle. 

The Short-toed Eagle and the Lesser Spot-
ted Eagle have insignificant overlapping of 
trophic niches, it is statistically and ecologi-
cally insignificant. Their interests intersect only 
in prey on amphibians: in the Lesser Spotted 
Eagle they make up 25.5% of CB in feeding, 
and in the Short-toed Eagle – 14.4% of CB. 

Â лåñîбîлîòнûõ êîмïлåêñаõ â гнåçдî-
âîé ïåрèîд ïîñòîяннî îõîòяòñя 5 âèдîâ 
êруïнûõ õèùнûõ ïòèц, а èмåннî: яñòрåб-
òåòåрåâяòнèê (Accipiter gentilis), бîль-
шîé ïîдîрлèê (Aquila clanga), малûé ïî-
дîрлèê (Aquila pomarina), бåрêуò (Aquila 
chrysaetus) è çмååяд (Circaetus gallicus).

Груïïа êруïнûõ õèùнûõ ïòèц, аналèçè-
руåмая намè, ïрåдñòаâлåна ïîлнûм òрî-
фè÷åñêèм ñïåêòрîм îò уçêèõ ñïåцèалèñòîâ 
(îрнèòîфаг – òåòåрåâяòнèê è гåрïåòîфаг 
– çмååяд) дî гåнåралèñòîâ (ïîлèфагè – ма-
лûé è бîльшîé ïîдîрлèêè). Ïрîмåжуòî÷-
нîå ïîлîжåнèå â эòîм ряду çанèмаåò бåр-
êуò, îñнîâу ïèòанèя êîòîрîгî ñîñòаâляюò 
ïî÷òè ïîрîâну млåêîïèòаюùèå è ïòèцû. 

У нåêîòîрûõ ïар õèùнûõ ïòèц âîçмîжна 
êîнêурåнцèя çа îñнîâнûå ïèùåâûå рåñур-
ñû, òаê êаê у нèõ èндåêñ D

MX 
≥ 0,6 èлè блè-

çîê ê эòîé цèфрå (0,56; 0,58). Äåндрîграм-
ма, ïîñòрîåнная пî ìåòîäó Бðåÿ-Êёðòèñà, 
раçбèла аналèçèруåмûé намè ñïèñîê õèù-
нûõ ïòèц на дâå гèльдèè. Ïåрâая гèльдèя 
âêлю÷аåò òрè âèда (бåрêуò, бîльшîé ïîдîр-
лèê è òåòåрåâяòнèê), âòîрая гèльдèя âêлю÷а-
åò дâа âèда (çмååяд è малûé ïîдîрлèê). 

Â ïåрâîé гèльдèè òåòåрåâяòнèê îградèл 
ñåбя îò êîнêурåнцèè òåм, ÷òî îõîòèòñя â 
ïîдаâляюùåм бîльшèнñòâå ñлу÷аåâ â лåñу, 
â îòлè÷èè îò бåрêуòа (îñнîâнîé îõîòнè-
÷èé бèîòîï – âåрõîâûå бîлîòа) è бîльшî-
гî ïîдîрлèêа (îñнîâнîé îõîòнè÷èé бèî-
òîï – нèçèннûå бîлîòа è ïîéмåннûå луга). 

Âîçнèêаåò âîïрîñ, ïî÷åму â îдну гèль-
дèю ïîïалè бåрêуò è бîльшîé ïîдîрлèê, 
êîòîрûå, âî-ïåрâûõ, îõîòяòñя â раçнûõ 
бèîòîïаõ, âî-âòîрûõ, ñрåднèé âåñ èõ дî-
бû÷è çна÷èòåльнî раçлè÷аåòñя.

Ïрè бîлåå âнèмаòåльнîм раññмîòрåнèè 
òрîфè÷åñêèõ ñïåêòрîâ эòèõ âèдîâ, îêа-
çалîñь, ÷òî âñё дåлî â çаéцаõ (Lepus sp.). 
Â ïèòанèè бåрêуòа çаéцû (â îñнîâнîм, 
âçрîñлûå бåляêè Lepus timidus) ñîñòаâ-
ляюò 40,1 % ÏБ, а у бîльшîгî ïîдîрлèêа 
çаéцû (èñêлю÷èòåльнî, çаé÷аòа руñаêа L. 
europaeus) ñîñòаâляюò 40,7 % ÏБ. Нå ñòî-
èò òаêжå çабûâаòь, ÷òî ïîдîрлèêè î÷åнь 
ïлаñòè÷нû â ïланå òрîфè÷åñêèõ ñâяçåé, 
у нèõ ñамûå шèрîêèå òрîфè÷åñêèå нèшè 
ñрåдè раññмаòрèâаåмûõ õèùнûõ ïòèц, а 
èмåннî: 5,52 åдèнèцû у малîгî è 4,0 – у 
бîльшîгî ïîдîрлèêа.

У çмååяда è малîгî ïîдîрлèêа ïåрåêрûòèå 
òрîфè÷åñêèõ нèш нåçна÷èòåльнî, ñòаòèñòè-
÷åñêè è эêîлîгè÷åñêè нåçна÷èмî. Иõ èнòåрå-
ñû ïåрåñåêаюòñя òîльêî ïрè дîбû÷å çåмнî-
âîднûõ: у малîгî ïîдîрлèêа îнè ñîñòаâляюò 
â ïèòанèè 25,5 %ÏБ, у çмååяда – 14,4 %ÏБ.

Ïîлу÷åннûå рåçульòаòû ïîçâîляюò ñдå-
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The obtained results bring us to the con-
clusion that during the nesting period in the 
forest-bog complexes of Northern Belarus, 
there are examples of both generalization 
and extreme specialization in forage among 
large birds of prey. Both Greater and Less-
er Spotted Eagles are typical generalists, 
the Short-toed Eagle and the Goshawk are 
among specialists. 

To reduce trophic competition large birds 
of prey most often use the following adap-
tation mechanisms: 

– adaptation to certain hunting biotopes 
leads to a difference in prey (the Goshawk 
and other birds of prey); 

– adaptation to feeding not only by differ-
ent species, but also by different age cate-
gories of preys (the Golden Eagle and the 
Greater Spotted Eagle in Hare hunting). 

To sum up the foregoing, it should be 
noted that, as a result of historical co-evo-
lution, large birds of prey could rational-
ly “arrange” and “build in” their trophic 
niches into a polyspecies community, and 
also develop almost all types of land for 
hunting.

лаòь âûâîд, ÷òî â гнåçдîâîé ïåрèîд â лåñî-
бîлîòнûõ êîмïлåêñаõ Ñåâåрнîé Бåларуñè 
ñрåдè êруïнûõ õèùнûõ ïòèц èмåюòñя ïрè-
мåрû, êаê гåнåралèçацèè, òаê è êраéнåé 
ñïåцèалèçацèè â êîрмîдîбûâанèè. Тèïè÷-
нûмè гåнåралèñòамè яâляюòñя îба âèда 
ïîдîрлèêîâ, ñрåдè ñïåцèалèñòîâ ñлåдуåò 
îòмåòèòь çмååяда è яñòрåба-òåòåрåâяòнèêа. 

Äля îñлаблåнèя òрîфè÷åñêîé êîнêурåн-
цèè, êруïнûå õèùнûå ïòèцû ÷аùå âñåгî 
ïрèмåняюò ñлåдуюùèå адаïòацèîннûå 
мåõанèçмû:

– адаïòацèя ê îïрåдåлённûм îõîòнè÷ьèм 
бèîòîïам ïрèâîдèò ê раçлè÷èю дîбû÷è (òå-
òåрåâяòнèê è другèå õèùнûå ïòèцû);

– адаïòацèя ê ïèòанèю нå òîльêî раç-
нûмè âèдамè, нî è раçнûмè âîçраñòнûмè 
êаòåгîрèямè жåрòâ (бåрêуò è бîльшîé ïî-
дîрлèê ïрè дîбû÷å çаéцåâ).

Рåçюмèруя âñё âûшåèçлîжåннîå, ñлåду-
åò êîнñòаòèрîâаòь, ÷òî, â рåçульòаòå èñòî-
рè÷åñêîé êîэâîлюцèè, êруïнûå õèùнûå 
ïòèцû ñмîглè рацèîнальнî «ñêîмïîнîâаòь» 
è «âñòрîèòь» ñâîè òрîфè÷åñêèå нèшè â ïî-
лèâèдîâîå ñîîбùåñòâî, а òаêжå îñâîèòь для 
îõîòû ïраêòè÷åñêè âñå òèïû угîдèé.

Молодой беркут (Aquila chrysaetos). Фото И. Карякина.

Juvenile Golden Eagle (Aquila chrysaetos). Photo by I. Karyakin.
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Human actions effect wildlife in both indi-
rect and direct ways. Indirect processes – 
habitat loss, climate change, reductions in 
reproductive rates – are often difficult to 
quantify. However, direct processes that 
cause death or nest failure are empirically 
measurable. A study of ~400 tracked Gold-
en Eagles (Aquila chrysaetos) from 1997–
2013 assessed causes of death of golden 
eagles in North America. From 34–63% of 
recorded fatalities were caused by humans. 
The most common anthropogenic causes 
of death of golden eagles were secondary 
poisoning, shooting, electrocution, and col-
lision with vehicles or wind turbines. How-
ever, other sources of death – especially 
trapping and lead poisoning – were also re-
gionally important. In total, survival rates of 
golden eagles in North America would be 
~10% higher without human-caused deaths 
and this population likely is held below the 
carrying capacity by human-caused fatali-
ties. 

As an example of how human-caused 
fatalities may influence demography, we 
used genetic and stable isotope data col-
lected from golden eagles killed at the Al-
tamont Pass Wind Resource Area (APWRA) 
in California to test hypotheses about the 
geographic extent and demographic con-
sequences of fatalities caused by renewable 
energy facilities. Geospatial analyses of δ2H 
values obtained from feathers suggested 
that ≥25% of these APWRA-killed eagles 
were recent immigrants to the population, 
most from long distances away (>100km). 
Data from nuclear genes indicate this subset 

Äåéñòâèя ÷åлîâåêа âлèяюò на дèêую ïрè-
рîду ïрямî è êîñâåннî. Кîñâåннûå ïрî-
цåññû – ïîòåря мåñò îбèòанèя, èçмåнåнèя 
êлèмаòа, умåньшåнèå ïîêаçаòåлåé раç-
мнîжåнèя – ÷аñòî ñлîжнî ïîдñ÷èòаòь. Од-
наêî мîжнî эмïèрè÷åñêè èçмåрèòь ïря-
мûå ïрîцåññû, êîòîрûå âûçûâаюò ñмåрòь 
ïòèц èлè гèбåль гнёçд. Наблюдåнèå çа 
ïрèблèçèòåльнî 400 ïîмå÷åннûмè бåрêу-
òамè (Aquila chrysaetos) ñ 1997 ïî 2013 
гг. ïîçâîлèлè îцåнèòь ïрè÷èнû ñмåрòè 
бåрêуòîâ â Ñåâåрнîé Àмåрèêå. Ïî âèнå 
÷åлîâåêа ïîгèблî 34–63% ïòèц. Ñамû-
мè раñïрîñòранённûмè анòрîïîгåннûмè 
ïрè÷èнамè ñмåрòè бåрêуòîâ бûлè âòîрè÷-
нîå îòраâлåнèå, îòñòрåл, элåêòрîòраâмû 
è ñòîлêнîâåнèå ñ òранñïîрòîм èлè âåòря-
нûмè òурбèнамè. Однаêî, èнûå èñòî÷нè-
êè ñмåрòè – îñîбåннî лîâля è îòраâлåнèå 
ñâèнцîм – бûлè òаêжå âажнû â рåгèîналь-
нûõ маñшòабаõ. Â цåлîм, ïîêаçаòåлè âû-
жèâаåмîñòè бåрêуòîâ â Ñåâåрнîé Àмåрè-
êå бûлè бû на ~10% âûшå ïрè îòñуòñòâèè 
ïрè÷èн ñмåрòè, âûçâаннûõ ÷åлîâåêîм, è, 
ïî âñåé âèдèмîñòè, âûçâанная ÷åлîâåêîм 
гèбåль ïòèц ñдåржèâаåò ïîïуляцèю дî 
ïрåдåлîâ çаïаñа åё ïрî÷нîñòè.

Â êа÷åñòâå ïрèмåра òîгî, êаê ñмåрòь îò 
руê ÷åлîâåêа мîжåò ïîâлèяòь на дåмî-
графèю, мû èñïîльçîâалè гåнåòè÷åñêèå 
даннûå è даннûå ñòабèльнûõ èçîòîïîâ, 
ñîбраннûå у бåрêуòîâ, убèòûõ на âåòря-
нîé фåрмå Àòламîнò-Ïаññ (APWRA) â 
Калèфîрнèè, ÷òîбû ïрîâåрèòь гèïîòåçу 
î гåîграфè÷åñêîм раñïрåдåлåнèè è дå-
мîграфè÷åñêèõ ïîñлåдñòâèяõ ñмåрòåé на 
îбъåêòаõ âîçîбнîâляåмîé энåргèè. Гåî-
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of immigrant eagles was genetically similar 
to birds identified as locals from the δ2H 
data. Demographic models imply that in the 
face of this mortality, the apparent stability 
of the local golden eagle population was 
maintained by continental-scale immigra-
tion. These analyses demonstrate that eco-
system management decisions concerning 
the effects of local-scale renewable energy 
can have continental-scale consequences.

ïрîñòранñòâåннûé аналèç урîâнåé δ2H, 
ïîлу÷åннîгî èç ïåрьåâ, ïрåдïîлîжèл, 
÷òî ≥25% убèâшèõñя на âåòрîñòанцèè 
бåрêуòîâ нåдаâнî ïîяâèлèñь на даннîé 
òåррèòîрèè, бîльшèнñòâî ïрèлåòåлî èç 
мåñò, удалённûõ бîлåå, ÷åм на 100 êм. 
Äаннûå, ïîлу÷åннûå èç ядåрнûõ гåнîâ 
ïîêаçûâаюò, ÷òî эòа ïîдгруïïа îрлîâ-èм-
мèгранòîâ гåнåòè÷åñêè ïîõîжа на ïòèц, 
îïрåдåляåмûõ, êаê мåñòнûõ, ïî даннûм 
δ2H. Äåмîграфè÷åñêèå мîдåлè ïрåдïî-
лагаюò, ÷òî ïрè даннîé ñмåрòнîñòè êажу-
ùаяñя ñòабèльнîñòь мåñòнîé ïîïуляцèè 
бåрêуòîâ ïîддåржèâаåòñя èммèграцèåé â 
êîнòèнåнòальнûõ маñшòабаõ. Эòè аналèçû 
дåмîнñòрèруюò, ÷òî рåшåнèя, ïрèняòûå 
ïî уïраâлåнèю эêîñèñòåмîé, çаòрагèâаю-
ùèå îбъåêòû ïî ïîлу÷åнèю âîçîбнîâляå-
мîé энåргèè â лîêальнûõ маñшòабаõ, мîгуò 
èмåòь ïîñлåдñòâèя â маñшòабаõ êîнòèнåнòа.

Негнездящиеся степные орлы (Aquila nipalensis) 
в степи. Фото И. Карякина.

Non-breeding Steppe Eagles (Aquila nipalensis) 
in the steppe. Photo by I. Karyakin.
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UNEP/CMS Raptors MoU
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The Memorandum of Understanding (MoU) 
on the Conservation of Migratory Birds of 
Prey in Africa and Eurasia is an international 
agreement under the auspices of the Con-
vention on Migratory Species. The MoU 
concerns migratory populations of Falconi-
formes (eagles, hawks, vultures and falcons) 
and Strigiformes (owls) species occurring in 
Africa and Eurasia, which encompasses a 
total of 138 political states and territories. 
The Environment Agency – Abu Dhabi gen-
erously funds and hosts an Interim Coor-
dinating Unit based in the UAE. The MoU 
came into force on 1 November 2008 and 
has already been signed by 38 States and 2 
collaborating Partner organizations. The first 
meeting of the Signatory States was held in 
late 2012.

Raptors are important biological indica-
tors: fluctuations in their populations can 
reflect the health, or otherwise, of the en-
vironments in which they live. Birds of prey 
require interconnected networks of suitable 
habitats for breeding, migration and over-
wintering. Migratory species are particular-
ly vulnerable to risk due to natural factors 
and to interactions with man. Due to the 
relatively slow reproductive rates in birds of 
prey, recovery from population losses can 
take a long time.

The Raptors MoU is implemented via an 
Action Plan that promotes an internationally 
co-ordinated approach to the conservation 
of African-Eurasian birds of prey, with the 
overall aim being to return and maintain 
these species in Favourable Conservation 
Status. 

The presentation will provide an overview 
of the development of this relatively new 
international agreement and will highlight 
the conservation opportunities it presents 
for the future.

Мåмîрандум î âçаèмîïîнèманèè (MoU) 
ïî ñîõранåнèю мèгрèруюùèõ õèùнûõ ïòèц 
â Àфрèêå è Åâраçèè яâляåòñя мåждунарîд-
нûм ñîглашåнèåм ïîд эгèдîé Кîнâåнцèè î 
мèгрèруюùèõ âèдаõ (CMS). Мåмîрандум 
êаñаåòñя мèгрèруюùèõ ïîïуляцèé днåâ-
нûõ õèùнûõ ïòèц (îрлîâ, яñòрåбîâ, ïадаль-
ùèêîâ è ñîêîлîâ) è ñîâ, âñòрå÷аюùèõñя â 
Àфрèêå è Åâраçèè, êîòîрûé îõâаòûâаåò â 
îбùåé ñлîжнîñòè 138 гîñударñòâ è òåр-
рèòîрèé. Àгåнòñòâî ïî îêружаюùåé ñрå-
дå – Àбу-Äабè ùåдрî фèнанñèруåò è ïîд-
дåржèâаåò âрåмåнную êîîрдèнацèîнную 
груïïу, баçèруюùуюñя â ОÀЭ. Мåмîран-
дум î âçаèмîïîнèманèè âñòуïèл â ñèлу 1 
нîября 2008 г. è ïîдïèñан 38 гîñударñòâа-
мè è дâумя îрганèçацèямè-ïарòнёрамè. 
Ïåрâîå ñîâåùанèå гîñударñòâ, ïîдïèñаâ-
шèõ Кîнâåнцèю, ïрîâåдåнî â 2012 г.

Хèùнèêè яâляюòñя âажнûмè бèîлîгè÷å-
ñêèмè èндèêаòîрамè: êîлåбанèя â èõ ïî-
ïуляцèяõ мîгуò îòражаòь ñîñòîянèå îêру-
жаюùåé ñрåдû. Хèùнûå ïòèцû нуждаюòñя 
âî âçаèмîñâяçаннûõ ñåòяõ ïîдõîдяùèõ 
мåñò îбèòанèя для раçмнîжåнèя, мèгра-
цèè è çèмîâêè. Мèгрèруюùèå âèдû îñî-
бåннî уяçâèмû для рèñêа èç-çа ïрèрîднûõ 
фаêòîрîâ è âçаèмîдåéñòâèя ñ ÷åлîâåêîм. 
Иç-çа îòнîñèòåльнî мåдлåннûõ рåïрîдуê-
òèâнûõ ïîêаçаòåлåé у õèùнûõ ïòèц âîñ-
ñòанîâлåнèå наñåлåнèя îò ïîòåрь мîжåò 
çаняòь мнîгî âрåмåнè.

Мåмîрандум î õèùнûõ ïòèцаõ (Raptors 
MoU) рåалèçуåòñя ïîñрåдñòâîм Ïлана 
дåéñòâèé (Action Plan), êîòîрûé ñîдåéñòâу-
åò мåждунарîднî-ñêîîрдèнèрîâаннîму 
ïîдõîду ê ñîõранåнèю афрî-åâраçèéñêèõ 
õèùнûõ ïòèц ñ îбùåé цåлью – âåрнуòь эòè 
âèдû â благîïрèяòнîå ñîñòîянèå è ñîõра-
нèòь èõ òаêîâûмè. 

Â ïрåçåнòацèè будåò ïрåдñòаâлåн îбçîр 
раçâèòèя эòîгî îòнîñèòåльнî нîâîгî мåж-
дунарîднîгî ñîглашåнèя è будуò îñâåùå-
нû âîçмîжнîñòè ñîõранåнèя, êîòîрûå 
îнî ïрåдñòаâляåò для будуùåгî.
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Nature Conservation in Estonia Using the Example of Eagles
ОХРАНА ПРИРОДЫ В ЭСТОНИИ НА ПРИМЕРЕ ОРЛОВ
Kaldma K. (Eagle Club, Tartu, Estonia)
Калдма К. (Орлиный клуб, Тарту, Эстония)

Contact:
Katrin Kaldma 
katrin.kaldma@gmail.ee 

Оõрана ïрèрîдû на гîñударñòâåннîм 
урîâнå на òåррèòîрèè нûнåшнåé Эñòî-
нèè, òаêжå, êаê è â îñòальнîé Åâрîïå, 
на÷ала фîрмèрîâаòьñя â êîнцå XIX âåêа. 
Ïåрâûé Эñòîнñêèé ïрèрîдîîõраннûé аêò 
бûл ïрèняò â 1935 г., а бîлåå îбùèé çа-
êîн îб îõранå ïрèрîдû – â 1938 г. Àêò 
îñòаâалñя â ñèлå â ñîâåòñêîå âрåмя, а â 
1957 г. бûл çамåнён на çаêîн «Об îõранå 
ïрèрîдû â Эñòîнñêîé Ñîâåòñêîé Ñîцèалè-
ñòè÷åñêîé Рåñïублèêå». Эòîò аêò ñîглаñî-
âûâал ñïèñîê îõраняåмûõ âèдîâ раñòåнèé 
è жèâîòнûõ. Â нåгî âîшлè âñå âèдû îрлîâ. 
Ïîñлå âîññòанîâлåнèя нåçаâèñèмîñòè, â 
1994 г. бûл ïрèняò çаêîн «Об îõраняåмûõ 
îбъåêòаõ ïрèрîдû». Эòîò çаêîн нå òîльêî 
îïрåдåлял ñïèñîê îõраняåмûõ âèдîâ, нî è 
îïрåдåлял îñнîâнûå òрåбîâанèя ïî èõ îõ-
ранå. Эòè жå ïрèнцèïû бûлè ïåрåнåñåнû 
â çаêîн «Об îõранå ïрèрîдû», ïрèняòûé 
â 2004 г. è îñòаюùèéñя â ñèлå è ïîнûнå. 
Âûмèраюùèå âèдû è âèдû, нуждаюùèåñя 
â îñîбîм âнèманèè, бûлè раçдåлåнû на 
òрè êаòåгîрèè, ñîглаñнî ñлåдуюùèм ïрè-
çнаêам: 

- Â пåðâóю êàòåãîðèю âîшлè: 
1) âèдû, рåдêèå â Эñòîнèè, îбèòаюùèå 

âнуòрè îгранè÷åннîгî арåала, èмåюùèå 
рåдêèå мåñòа îбèòанèя, наõîдяùèåñя â 
èçîляцèè îò îñнîâнîé ïîïуляцèè èлè òå, 
÷ьè нåмнîгî÷èñлåннûå ïîïуляцèè раññåя-
нû ïî бîльшîму арåалу; 

2) âèдû, наõîдяùèåñя ïîд угрîçîé èñ-
÷åçнîâåнèя, ÷ьè ïîïуляцèè ñîêраòèлèñь 
â рåçульòаòå ÷åлîâå÷åñêîé дåяòåльнîñòè, 
÷ьè мåñòîîбèòанèя бûлè нарушåнû дî 
êрèòè÷åñêîé îòмåòêè è ÷ьё âûмèранèå â 
Эñòîнèè будåò нåèçбåжнî, åñлè нåблагî-
ïрèяòнîå âлèянèå нåгаòèâнûõ фаêòîрîâ 
нå ïрåêраòèòñя.

- Âî âòîðóю êàòåãîðèю âîшлè: 
1) âèдû, êîòîрûå наõîдяòñя â îïаñнîñòè 

èç-çа малîé èлè умåньшаюùåéñя ÷èñлåн-
нîñòè èõ ïîïуляцèè è òå, арåал êîòîрûõ 
ñîêраùаåòñя â Эñòîнèè èç-çа ÷рåçмåрнîé 
эêñïлуаòацèè, раçрушåнèя èлè нарушåнèя 
мåò îбèòанèя; 

2) Âèдû, êîòîрûå ïîдâåргнуòñя îïаñнî-
ñòè бûòь унè÷òîжåннûмè, åñлè нå ïрåêра-
òèòñя âîçдåéñòâèå ñуùåñòâуюùèõ фаêòî-
рîâ îêружаюùåé ñрåдû. 

National nature protection on the territory 
of the present Estonia as well as in Europe 
started to take shape about the end of the 
19th century. The first Estonian nature con-
servation act was passed in 1935 and the 
more general nature safeguarding act in 
1938. The acts remained legal in the Soviet 
period as well to be substituted by the act 
“On the conservation of the nature of the 
Estonian Soviet Socialist Republic” in 1957. 
This act confirmed the list of protected spe-
cies of the flora and fauna, all eagle species 
among them. After the restoration of inde-
pendence the “Protected Natural Object 
Act” was passed in 1994. The act listed all 
species under protection and defined gen-
eral regulation for their conservation. The 
same principles have been transferred to 
the “Nature Conservation Act” passed in 
2004 and in force at present. Endangered 
species and the ones in need of special at-
tention have been divided into three con-
servation categories by the following set of 
attributes.

The protected category One comprises: 
1) species that are rare in Estonia, are lo-

cated within restricted geographical areas, 
in few habitats, in isolation or whose popu-
lation is thinly scattered over a more exten-
sive range; 

2) species which are in danger of disap-
pearance, whose population been reduced 
as a result of human activity, whose habi-
tats have been damaged to a critical point 
and whose extinction in the Estonian wild 
is likely if the adverse impact of the danger 
factors continue.

The following will be included in the pro-
tected category Two: 

1) species that are in danger due to their 
small or reducing populations and whose 
range in Estonia is reducing due to overex-
ploitation, destruction or damaging of habi-
tats; 

2) species that are likely to exposed to 
danger of being destroyed if the existing 
environmental factors continue operating.

The following will be included in the pro-
tected category Three: 

1) species whose population is endan-
gered by the destruction or damaging of 
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- Â òðåòью êàòåãîðèю âîшлè: 
1) Âèдû, ÷ья ïîïуляцèя наõîдèòñя ïîд 

угрîçîé èñ÷åçнîâåнèя èç-çа унè÷òîжåнèя 
èлè нарушåнèя мåñò îбèòанèя, è ужå ïрè-
блèçèлаñь ê îòмåòêå, ïîñлå êîòîрîé îна 
ïåрåéдåò â êаòåгîрèю âûмèраюùèõ, åñлè 
âîçдåéñòâèå ïрè÷èняюùåгî âрåд фаêòîра 
нå ïрåêраòèòñя; 

2) Âèдû, êîòîрûå бûлè âêлю÷åнû â ïåр-
âую èлè âòîрую êаòåгîрèю, нî ïîñлå îñу-
ùåñòâлåнèя нåîбõîдèмûõ îõраннûõ мåр, 
бîльшå нå ïîдâåргаюòñя угрîçå унè÷òî-
жåнèя.  

Ïрèнцèïû îõранû мåñòîîбèòанèé îõра-
няåмûõ âèдîâ òаêîâû: 

Оõрана âñåõ èçâåñòнûõ мåñòîîбèòанèé 
âèдîâ èç ïåрâîé êаòåгîрèè будåò îбåñïå-
÷åна фîрмèрîâанèåм îõраняåмûõ òåррè-
òîрèé è òåррèòîрèé ñ îгранè÷åннîé ñòå-
ïåнью îõранû, èлè âûдåлåнèåм îòдåльнûõ 
у÷аñòêîâ, на êîòîрûõ будåò îñуùåñòâляòь-
ñя îõрана âèда. 

Оõрана êаê мèнèмум 50% èçâåñòнûõ 
мåñòîîбèòанèé âèдîâ èç âòîрîé êаòåгî-
рèè будåò îбåñïå÷åна фîрмèрîâанèåм 
îõраняåмûõ òåррèòîрèé è òåррèòîрèé ñ 
îгранè÷åннîé ñòåïåнью îõранû, èлè âû-
дåлåнèåм îòдåльнûõ у÷аñòêîâ, на êîòîрûõ 
будåò îñуùåñòâляòьñя îõрана âèда, на îñ-
нîâанèè рåïрåçåнòаòèâнîñòè îблаñòåé è 
у÷аñòêîâ. 

Оõрана êаê мèнèмум 10% èçâåñòнûõ 
мåñòîîбèòанèé âèдîâ èç òрåòьåé êаòåгî-
рèè будåò îбåñïå÷åна фîрмèрîâанèåм 
îõраняåмûõ òåррèòîрèé è òåррèòîрèé ñ 
îгранè÷åннîé ñòåïåнью îõранû, èлè âû-
дåлåнèåм îòдåльнûõ у÷аñòêîâ, на êîòîрûõ 
будåò îñуùåñòâляòьñя îõрана âèда, на îñ-
нîâанèè рåïрåçåнòаòèâнîñòè îблаñòåé è 
у÷аñòêîâ. 

Â мåñòîîбèòанèяõ âèдîâ èç âòîрîé è 
òрåòьåé êаòåгîрèè, êîòîрûå нå бûлè дèф-
фåрåнцèрîâанû, îòдåльнûå îñîбè òаêèõ 
âèдîâ будуò îõраняòьñя. 

Âñå îрлû âêлю÷åнû â ïåрâую êаòåгîрèю 
è эòî îïрåдåляåò ïраâîâûå рамêè èõ îõра-
нû. Äля îïòèмальнîé îрганèçацèè îõранû 
бûл ñîñòаâлåн ïлан дåéñòâèé, у÷èòûâаю-
ùèé âñå дåéñòâуюùèå угрîçû è ïрåдïèñû-
âаюùèé мåрû ïî èõ ïрåдîòâраùåнèю. 

Ñîñòаâлåнèå ïлана дåéñòâèé – эòî òрå-
бîâанèå, çаяâлåннîå â Заêîнå «Об îõранå 
ïрèрîдû». Заêîн ïрåдïèñûâаåò, ÷òî ïлан 
дåéñòâèé ïî ñîõранåнèю è рабîòå ñ âèда-
мè дîлжåн бûòь ïîдгîòîâлåн для îбåñïå-
÷åнèя îõранû âèдîâ èç êаòåгîрèè 1, è для 
îбåñïå÷åнèя ñîîòâåòñòâуюùåгî îõраннî-
гî ñòаòуñа âèда, åñлè â рåçульòаòå åгî èн-
âåнòарèçацèè ïîêаçанî, ÷òî òåêуùèõ мåр 

habitats and has been reduced to a point 
where they are believed to move into the 
endangered category if the causal factors 
continue operating;

2) species that were included in the 
protected category One or Two but then, 
due to application of necessary protective 
measures, do not experience a danger of 
destruction.

The principles for conserving the habitats 
of protected species are as follows: 

The protection of all known habitats of 
species in the protected category One will 
be ensured by formation of protected areas 
and limited-conservation areas or deter-
mination of species protection sites. The 
protection of at least 50 per cent of known 
habitats of the protected category Two en-
tered in the environmental register will be 
ensured by formation of protected areas 
and limited-conservation areas or determi-
nation of species protection sites based on 
the representativity of the areas and sites. 
The protection of at least 10 per cent of 
known habitats of the protected category 
Three entered in the environmental register 
will be ensured by formation of protected 
areas and limited-conservation areas or de-
termination species protection sites based 
on the representativity of the areas and 
sites. In habitats of species in the protected 
categories Two and Three that have not 
been differentiated, individual specimens of 
such species will be protected.

All eagles are in the Protected Category 
One and this defines the legal framework 
for their conservation. For the better organi-
zation of the conservation a specific action 
plan, considering all dangers and measure 
to alleviate them is compiled. The action 
plan is a requirement stated by the nature 
conservation act. The law decrees that an 
action plan for conservation and manage-
ment of species should be prepared to or-
ganize a protection of a species in the Pro-
tected Category One and for ensuring the 
favorable conservation status of a species, if 
the results of the species inventory indicate 
that the current measures fail to do so, or 
if prescribed by an international obligation.

Regulations defined as conservation zone 
protection apply in the species protection 
site of all eagles. Should the specific habi-
tat lie without conservation area limits, the 
following will be deemed to be a species 
protection site:

1) nesting tree of a Golden Eagle (Aquila 
chrysaetos), and the surrounding area with-
in the radius of 500 meters; 
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ïî îõранå нå дîñòаòî÷нî, èлè жå åñлè эòî 
ïрåдïèñанî мåждунарîднûмè òрåбîâанè-
ямè. 

Ïраâèла, îïрåдåляåмûå êаê çаùèòа îõ-
раняåмûõ òåррèòîрèé, ïрèмåняюòñя ê 
òåррèòîрèè îõранû âèда для âñåõ âèдîâ 
îрлîâ. Åñлè êîнêрåòная ñрåда îбèòанèя 
наõîдèòñя âнå гранèц îõраняåмîé çîнû, 
òî â ñлåдуюùèõ ñлу÷аяõ îна будåò ñ÷èòаòь-
ñя òåррèòîрèåé îõранû âèда: 

1) дåрåâî ñ гнåçдîм бåрêуòа (Aquila 
chrysaetos) è ïрèлåгаюùая òåррèòîрèя â 
радèуñå 500 мåòрîâ; 

1) дåрåâî ñ гнåçдîм îрлана-бåлîõâîñòа 
(Haliaeetus albicilla), çмååяда (Circaetus 
gallicus) èлè ñêîïû (Pandion haliaetus) è 
ïрèлåгаюùая òåррèòîрèя â радèуñå 200 
мåòрîâ; 

2) дåрåâî ñ гнåçдîм бîльшîгî ïîдîрлèêа 
(Aquila clanga) è ïрèлåгаюùая òåррèòîрèя 
â радèуñå 250 мåòрîâ; 

3) дåрåâî ñ гнåçдîм малîгî ïîдîрлèêа 
(Aquila pomarina) è ïрèлåгаюùая òåррèòî-
рèя â радèуñå 100 мåòрîâ; 

5) дåрåâî ñ гнåçдîм ñмåшаннîé ïарû 
бîльшîгî è малîгî ïîдîрлèêîâ è ïрèлå-
гаюùая òåррèòîрèя â радèуñå 250 мåòрîâ.

Ñлåдуåò ïрèçнаòь, ÷òî ñåé÷аñ îрлû â 
Эñòîнèè ÷уâñòâуюò ñåбя õîрîшî. 

Â дîêладå будуò ïîдрîбнî раññмîòрåн 
ïрîцåññ ñòанîâлåнèя ñèòуацèè дî åё нû-
нåшнåгî ñîñòîянèя ñ òå÷åнèåм âрåмåнè, 
è будåò îбñуждаòьñя фîрмула эффåê-
òèâнîгî ñîõранåнèя âèдîâ (дîñòаòî÷нî 
лè òîльêî êîмïåòåнòнûõ гîñударñòâåннûõ 
нîрмаòèâнûõ аêòîâ, èлè жå åñòь è другèå 
фаêòîрû, êîòîрûå ñлåдуåò у÷åñòь).

2) nesting tree of a White-tailed Eagle 
(Haliaeetus albicilla), Short-toed Eagle (Cir-
caetus gallicus) or Osprey (Pandion haliae-
tus), and the surrounding area within the 
radius of 200 meters; 

3) nesting tree of a Greater Spotted Eagle 
(Aquila clanga) and the surrounding area 
within the radius of 250 meters; 

4) nesting tree of a Lesser Spotted Eagle 
(Aquila pomarina), and the surrounding 
area within the radius of 100 meters; 

5) nesting tree of a mixed pair of a Great-
er Spotted Eagle and Lesser Spotted Eagle, 
and the surrounding area within the radius 
of 250 meters.

Eagles are doing well in Estonia right now, 
one has to admit. The report will elaborate 
on the development of the situation over-
time to the present circumstances and on 
the formula for effective species conserva-
tion (is it just adequate state regulations or 
are there other factors to consider). 

Заказник – одна из наиболее распространённых 
категорий ООПТ в России. Алеусский заказник в 

Алтайском крае. Фото И. Карякина.

«Zakaznik» (local nature reserve) is one of the most 
common categories of State Protected Areas in 

Russia. Aleusskiy Local Nature Reserve in the Altai 
Kray. Photo by I. Karyakin.
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РОЛЬ РАЗЛИЧНЫХ ФОРМ ТЕРРИТОРИАЛЬНОЙ ОХРАНЫ 
ПРИРОДЫ В СОХРАНЕНИИ ГНЕЗДОВЫХ ГРУППИРОВОК КРУПНЫХ 
ХИЩНЫХ ПТИЦ В УСЛОВИЯХ ЦЕНТРА ЕВРОПЕЙСКОЙ РОССИИ
Bakka S.V. (State Nature Reserve “Nurgush”; Nizhny Novgorod branch of the Russian 
Bird Conservation Union, Nizhny Novgorod, Russia) 
Kiseleva N.Yu. (Minin Nizhny Novgorod State Pedagogical University; Nizhny Novgorod 
branch of the Russian Bird Conservation Union, Nizhny Novgorod, Russia)
Бакка С.В. (Государственный природный заповедник «Нургуш», Нижегородское 
отделение Союза охраны птиц России, Нижний Новгород, Россия)
Киселева Н.Ю. (ФГБОУ ВО «Нижегородский государственный педагогический 
университет им. Козьмы Минина (Мининский университет)», Нижний Новгород, 
Россия)

Контакт:
Сергей Бакка
sopr@dront.ru

Надежда Киселева
sopr_nn@mail.ru

Contact:
Sergey Bakka
sopr@dront.ru

Nadezhda Kiseleva
sopr_nn@mail.ru

Large birds of prey, listed in the Red Data 
Book of Russia, are in urgent need of pro-
tection in the long before developed and 
densely populated center of European Rus-
sia. Due to the biological characteristics of 
these birds (fixed breeding territories, nests 
on old-aged trees used for many years) the 
territorial protection of nature becomes the 
main mechanism for the conservation of 
their breeding groups. 

The optimum protection of breeding terri-
tories can be provided by specially protect-
ed natural reservations (SPNR) with a hard 
protection regime, excluding both contin-
uous and selective felling and minimizing 
the disturbance factor. This problem is best 
solved by state nature reserves and protect-
ed areas of national parks. Large raptors do 
not form nesting clusters (with the excep-
tion of rare “colonial” settlements of the 
Osprey Pandion haliaetus), their breeding 
territories have a large area. At the same 
time, the majority of conservation areas 
of the center of European Russia are small 
(20–40 thousand hectares), in each constit-
uent territory of the federation there are no 
more than 1–2 specially protected natural 
reservations. In the conservation area, 1–5 
breeding species of large birds of prey may 
be presented, herewith the number of each 
of them is usually 1–3 pairs. Federal SPNRs, 
as a rule, retain no more than 10% of the 
number of rare species of large birds of prey 
in the regions. Thus, nature reserves and 
national parks make a significant contribu-
tion to the protection of birds of prey, but in 
most cases they are not able to ensure the 

Круïнûå õèùнûå ïòèцû, çанåñённûå â 
Краñную êнèгу Рîññèè, îñîбî îñòрî нуж-
даюòñя â îõранå â даâнî îñâîåннîм è гу-
ñòîнаñåлённîм цåнòрå Åâрîïåéñêîé Рîñ-
ñèè. Â ñèлу бèîлîгè÷åñêèõ îñîбåннîñòåé 
эòèõ ïòèц (ïîñòîяннûå гнåçдîâûå у÷аñòêè, 
гнёçда на ñòарîâîçраñòнûõ дåрåâьяõ, èñ-
ïîльçуåмûå â òå÷åнèå мнîгèõ лåò) òåррè-
òîрèальная îõрана ïрèрîдû ñòанîâèòñя 
глаâнûм мåõанèçмîм ñîõранåнèя èõ гнåç-
дîâûõ груïïèрîâîê. 

Оïòèмальную çаùèòу гнåçдîâûõ у÷аñò-
êîâ мîгуò îбåñïå÷èòь îñîбî îõраняåмûå 
ïрèрîднûå òåррèòîрèè (ООÏТ) ñ жёñò-
êèм рåжèмîм îõранû, èñêлю÷аюùèм êаê 
ñïлîшнûå, òаê è âûбîрî÷нûå рубêè лåñа è 
мèнèмèçèруюùèм фаêòîр бåñïîêîéñòâа. 
Эòу çада÷у наèлу÷шèм îбраçîм рåшаюò 
гîñударñòâåннûå çаïîâåднèêè è çаïîâåд-
нûå ядра нацèîнальнûõ ïарêîâ. Круïнûå 
õèùнèêè нå îбраçуюò гнåçдîâûõ ñêîïлå-
нèé (çа èñêлю÷åнèåм рåдêèõ «êîлîнèаль-
нûõ» ïîñåлåнèé ñêîïû Pandion haliaetus), 
èõ гнåçдîâûå у÷аñòêè èмåюò çна÷èòåльную 
ïлîùадь. Â òî жå âрåмя бîльшèнñòâî çаïî-
âåднûõ òåррèòîрèé цåнòра Åâрîïåéñêîé 
Рîññèè нåâåлèêè (20–40 òûñ. га), â êаж-
дîм ñубъåêòå фåдåрацèè ñîçданû нå бî-
лåå 1–2 фåдåральнûõ ООÏТ. На çаïîâåд-
нîé òåррèòîрèè мîгуò бûòь ïрåдñòаâлåнû 
1–5 гнåçдяùèõñя âèдîâ êруïнûõ ïåрнаòûõ 
õèùнèêîâ, ïрè эòîм ÷èñлåннîñòь êаждîгî 
îбû÷нî ñîñòаâляåò 1–3 ïарû. Фåдåраль-
нûå ООÏТ, êаê ïраâèлî, ñîõраняюò нå 
бîлåå 10% îò ÷èñлåннîñòè рåдêèõ âèдîâ 
êруïнûõ õèùнûõ ïòèц â рåгèîнаõ. Таêèм 
îбраçîм, çаïîâåднèêè è нацèîнальнûå 
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survival of their stable breeding groups. 
Creation of regional SPNRs gives fewer 

guarantees for the conservation of breed-
ing territories of large birds of prey. At the 
same time, it is possible to allot specially 
protected parts of reserves and organize 
nature monuments with an almost absolute 
prohibition of felling, as well as other types 
of economic activity that can cause damage 
to birds of prey. Regional SPNRs are usually 
small, but their number in the region can 
reach several hundred. In the formation of 
SPNRs regional networks, it is extremely 
important to monitor to the full and take 
into account location of breeding territories 
of rare species of birds of prey. First, these 
are priority conservation objects, since 
large birds of prey are the most vulnera-
ble element of biological diversity. Second, 
nesting of these species, belonging to the 
highest size class, marks the nuclei of the 
ecological frame of the territory. In the re-
gions where in creation of SPNRs they were 
based on priorities for conservation of bio-
logical diversity or scientific principles for 
the creation of ecological network (for ex-
ample, in the Nizhny Novgorod and Samara 
regions), the regional SPNRs protect up to 
90–100% of the found breeding territories 
of large birds of prey. Regional SPNRs often 
become the arena of the conflict of inter-
ests of nature conservation and economic 
entities. The felling of old-aged protected 
forests has become wide-scale under the 
pretense of pest control in forestry. Forest 
plots along the banks of large reservoirs are 
attractive for cottage construction. The sta-
tus of regional SPNRs is not always able to 
protect these natural complexes. It is possi-
ble to successfully meet the situation only if 
there is a developed system of public sup-
port for key natural territories in the region.  

Assignment of international status of a 
Important Bird Area, a Ramsar Wetland, a 
territory of special environmental impor-
tance within the Emerald Network of Rus-
sia can help preservation of such territories. 
Such an international status is not nominally 
a legal basis for heavy regulations of nature 
management, but SPNRs within such terri-
tories receive more attention from official 
bodies and the public. The international sta-
tus is taken into account when conducting 
state ecological examinations.  

The system of regional SPNRs, including 
all newly discovered breeding territories 
of rare birds of prey, cannot be extended 
endlessly even under favorable conditions. 
In recent years, the procedure for creat-

ïарêè âнîñяò ñуùåñòâåннûé âêлад â îõра-
ну ïåрнаòûõ õèùнèêîâ, îднаêî â бîльшèн-
ñòâå ñлу÷аåâ îнè нå ñïîñîбнû îбåñïå÷èòь 
ñуùåñòâîâанèå èõ уñòîé÷èâûõ гнåçдîâûõ 
груïïèрîâîê. 

Ñîçданèå рåгèîнальнûõ ООÏТ даåò 
мåньшå гаранòèé ñîõранåнèя гнåçдîâûõ 
у÷аñòêîâ êруïнûõ õèùнûõ ïòèц. Â òî жå 
âрåмя âîçмîжнî âûдåлåнèå îñîбî îõра-
няåмûõ ÷аñòåé çаêаçнèêîâ è îрганèçа-
цèя ïамяòнèêîâ ïрèрîдû ñ ïраêòè÷åñêè 
ïîлнûм çаïрåòîм рубîê лåñа, а òаêжå 
другèõ âèдîâ õîçяéñòâåннîé дåяòåльнî-
ñòè, ñïîñîбнîé нанåñòè уùåрб ïåрнаòûм 
õèùнèêам. Рåгèîнальнûå ООÏТ îбû÷нî 
нåâåлèêè ïî ïлîùадè, нî èõ ÷èñлî â рå-
гèîнå мîжåò дîñòèгаòь нåñêîльêèõ ñîòåн. 
Ïрè фîрмèрîâанèè рåгèîнальнûõ ñåòåé 
ООÏТ ÷рåçâû÷аéнî âажнî маêñèмальнî 
âûяâляòь è у÷èòûâаòь раñïîлîжåнèå гнåç-
дîâûõ у÷аñòêîâ рåдêèõ âèдîâ õèùнûõ ïòèц. 
Âî-ïåрâûõ, эòî ïрèîрèòåòнûå îбъåêòû îõ-
ранû, òаê êаê êруïнûå ïåрнаòûå õèùнèêè 
– наèбîлåå уяçâèмûé элåмåнò бèîлîгè÷å-
ñêîгî раçнîîбраçèя. Âî-âòîрûõ, гнåçдî-
âанèå эòèõ âèдîâ, îòнîñяùèõñя ê âûñшåму 
раçмåрнîму êлаññу, марêèруåò ядра эêî-
лîгè÷åñêîгî êарêаñа òåррèòîрèè. Â рåгè-
îнаõ, гдå ïрè ñîçданèè ООÏТ èñõîдèлè èç 
ïрèîрèòåòîâ ñîõранåнèя бèîлîгè÷åñêîгî 
раçнîîбраçèя лèбî нау÷нûõ ïрèнцèïîâ 
ñîçданèя эêîлîгè÷åñêîé ñåòè (наïрèмåр, 
â Нèжåгîрîдñêîé è Ñамарñêîé îбла-
ñòяõ), рåгèîнальнûå ООÏТ çаùèùаюò дî 
90–100% âûяâлåннûõ гнåçдîâûõ у÷аñò-
êîâ êруïнûõ ïåрнаòûõ õèùнèêîâ. Рåгèî-
нальнûå ООÏТ ÷аñòî ñòанîâяòñя арåнîé 
ñòîлêнîâåнèя èнòåрåñîâ îõранû ïрèрîдû 
è õîçяéñòâуюùèõ ñубъåêòîâ. Маññîâûé 
õараêòåр ïрèîбрåла âûрубêа ñòарîâîç-
раñòнûõ îõраняåмûõ лåñîâ ïîд ïрåдлîгîм 
бîрьбû ñ âрåдèòåлямè лåñнîгî õîçяéñòâа. 
У÷аñòêè лåñîâ ïî бåрåгам êруïнûõ âîдî-
åмîâ ïрèâлåêаòåльнû для êîòòåджнîгî 
ñòрîèòåльñòâа. Ñòаòуñ рåгèîнальнîé ООÏТ 
нå âñåгда â ñîñòîянèè çаùèòèòь эòè ïрè-
рîднûå êîмïлåêñû. Уñïåшнî ïрîòèâî-
ñòîяòь эòèм ïрîцåññам âîçмîжнî лèшь 
ïрè налè÷èè â рåгèîнå раçâèòîé ñèñòåмû 
îбùåñòâåннîé ïîддåржêè êлю÷åâûõ ïрè-
рîднûõ òåррèòîрèé.

Ñîõранåнèю òаêèõ òåррèòîрèé мîжåò 
â çна÷èòåльнîé ñòåïåнè ñïîñîбñòâîâаòь 
ïрèñâîåнèå èм мåждунарîднîгî ñòаòуñа – 
êлю÷åâîé îрнèòîлîгè÷åñêîé òåррèòîрèè 
èлè рамñарñêîгî âîднî-бîлîòнîгî угîдья 
мåждунарîднîгî çна÷åнèя, òåррèòîрèè 
îñîбîé ïрèрîдîîõраннîé çна÷èмîñòè â 
ñîñòаâå Иçумруднîé ñåòè Рîññèè. Таêîé 
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ing new regional SPNRs has become more 
complicated. Therefore, importance is be-
ing increasingly attached to the allotment 
of forest designated areas (FDAs) in the 
breeding grounds of rare species of birds 
of prey. The legal basis of this process is 
formed in the federal legislation, in the Red 
Books of Russia and the Red Books of many 
regions. Nevertheless, specific mechanisms 
and methods for such allotment need to be 
developed. Voluntary forest certification is a 
major incentive for the process of conserva-
tion of biodiversity vulnerable elements in 
forest harvesting operations. 

Reliable protection of breeding groups of 
large birds of prey in the regions of the cen-
ter of European Russia is possible only with 
the use of all forms and mechanisms of ter-
ritorial protection. Specialists in ornithology 
face the important task of creating the most 
complete registry of birds’ of prey nests.

мåждунарîднûé ñòаòуñ фîрмальнî нå яâ-
ляåòñя юрèдè÷åñêèм îñнîâанèåм жёñòêîé 
рåгламåнòацèè ïрèрîдîïîльçîâанèя, нî 
ООÏТ â ñîñòаâå òаêèõ òåррèòîрèé ïîлу÷а-
юò бîльшå âнèманèя ñî ñòîрîнû  îфèцè-
альнûõ ñòруêòур è îбùåñòâåннîñòè. Налè-
÷èå мåждунарîднîгî ñòаòуñа у÷èòûâаåòñя 
ïрè ïрîâåдåнèè гîñударñòâåннûõ эêîлî-
гè÷åñêèõ эêñïåрòèç.

Ñèñòåма рåгèîнальнûõ ООÏТ, дажå â 
благîïрèяòнûõ уñлîâèяõ, нå мîжåò бåñ-
êîнå÷нî раñшèряòьñя, âêлю÷ая â ñåбя âñå 
âнîâь âûяâляåмûå ñïåцèалèñòамè мåñòа 
гнåçдîâанèя рåдêèõ õèùнûõ ïòèц. Â ïî-
ñлåднèå гîдû ïрîцåдура ñîçданèя нîâûõ 
рåгèîнальнûõ ООÏТ ñòанîâèòñя âñё бîлåå 
è бîлåå ñлîжнîé. Ïîэòîму âñё бîльшåå 
çна÷åнèå ïрèîбрåòаåò âûдåлåнèå â мåñòаõ 
гнåçдîâанèя рåдêèõ âèдîâ õèùнûõ ïòèц 
îñîбî çаùèòнûõ у÷аñòêîâ лåñа (ОЗУЛ). 
Юрèдè÷åñêая îñнîâа эòîгî ïрîцåññа çа-
лîжåна â фåдåральнîм çаêîнîдаòåльñòâå, 
â Краñнûõ êнèгаõ Рîññèè è Краñнûõ êнèгаõ 
мнîгèõ рåгèîнîâ. Тåм нå мåнåå, êîнêрåò-
нûå мåõанèçмû è мåòîдèêè òаêîгî âûдåлå-
нèя нуждаюòñя â раçрабîòêå. Ñåрьåçнûм 
ñòèмулîм ïрîцåññа ñîõранåнèя уяçâèмûõ 
элåмåнòîâ бèîраçнîîбраçèя ïрè âåдåнèè 
лåñîçагîòîâîê âûñòуïаåò дîбрîâîльная 
лåñная ñåрòèфèêацèя.

Надёжная çаùèòа гнåçдîâûõ груïïè-
рîâîê êруïнûõ õèùнûõ ïòèц â рåгèîнаõ 
цåнòра Åâрîïåéñêîé Рîññèè âîçмîжна 
лèшь ïрè èñïîльçîâанèè âñåõ фîрм è мå-
õанèçмîâ òåррèòîрèальнîé îõранû. На 
ñïåцèалèñòîâ-îрнèòîлîгîâ лîжèòñя âаж-
ная çада÷а ñîçданèя маêñèмальнî ïîлнîгî 
êадаñòра гнёçд ïåрнаòûõ õèùнèêîâ.

Система ООПТ в центре Европейской части России: 
А – федеральные ООПТ, В – региональные ООПТ 

(источник: веб-ГИС «Фаунистика»).

The system of protected areas (PAs) in the center of 
the European part of Russia: A – federal PAs, 

B – regional PAs (source: web-GIS “Faunistics”).
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For the past 27 years we have monitored 
the numbers and breeding output of one 
of the undisputed endemics of the Russian 
Federation, Steller’s Sea Eagles (Haliaeetus 
pelagicus) along the coast and major rivers 
of the Magadan District, North East Sibe-
ria, Russia. Every year we checked at least 
40 territories in constant ‘model’ study ar-
eas located near Magadan, amassing data 
from 600 potential breeding attempts. The 
number of chicks fledged per successful 
pair has declined over the past 10 years, 
and has started to decline in a few localities 
on the coast. The declining breeding rate of 
Steller’s Sea Eagles nesting on rivers is as-
sociated with the frequency and severity of 
spring floods, as well as presence of ice-free 
channels in early spring. In the past decade, 
overall snow deposits in river systems have 
increased, producing severe and lengthy 
floods. Such floods impede successful hunt-
ing by the eagles, which reduces breeding 
output. The the past few years the sea coast 
sub-population demonstrated a very low 
breeding output in the portion of the coast 
with little or no ice cover in spring. Since this 
portion of the Sea of Okhotsk remain ice-
free in the past few winters, some portion 
of the coast demonstrated zero breeding 
output in contrast to high breeding output 
with normal ice cover in winter. We present 
a statistical model that predicts the breed-
ing output of Steller’s Sea Eagles based on 
snow accumulation prior to the breeding 
season for the riverine nests and on early 
spring sea-ice density for the coastal nests, 
and explain mechanism of formation of the 
changing ice and snow conditions based on 
the changes in climate.

Â ïîñлåднèå 27 лåò мû ïрîâîдèлè мîнèòî-
рèнг бåлîïлå÷åгî îрлана (Haliaeetus pelagi-
cus), îднîгî èç нåмнîгèõ эндåмèêîâ Рîññèè, 
âêлю÷ённîгî â Краñную êнèгу Рîññèéñêîé 
Фåдåрацèè â êа÷åñòâå уяçâèмîгî âèда. Каж-
дûé гîд мû ïрîâåрялè нå мåнåå 40 гнåçдî-
âûõ òåррèòîрèé, наõîдяùèõñя на мîдåльнûõ 
мîнèòîрèнгîâûõ у÷аñòêаõ, раñïîлîжåннûõ 
â раéîнаõ, ïрèлåгаюùèõ ê г. Магадан, è çа-
дîêумåнòèрîâалè îêîлî 600 ïîïûòîê гнåç-
дîâанèя. Чèñлî ñлёòêîâ на уñïåшную ïару â 
ïîñлåднèå 10 лåò ñòалî умåньшаòьñя на рå-
êаõ è на мнîгèõ у÷аñòêаõ ïîбåрåжья. Ïадå-
нèå уñïåõа раçмнîжåнèя îрланîâ на рåêаõ 
îбуñлîâлåнî ÷аñòîòîé è âûñîòîé ïаâîдêîâ, 
а òаêжå налè÷èåм ïîлûнåé на рåêаõ раннåé 
âåñнîé. Â ïîñлåднåå дåñяòèлåòèå çна÷èòåль-
нî уâåлè÷èлñя ñнåгîâîé çаïаñ, êîòîрûé ïрè-
âîдèò ê нåîбû÷аéнî âûñîêèм è ïрîдîлжè-
òåльнûм âåñåннèм ïаâîдêам. Таêèå ïаâîдêè 
ïрåïяòñòâуюò уñïåшнîé îõîòå îрланîâ на 
рûбу è ñуùåñòâåннî ñнèжаюò îбùåå ÷èñлî 
ïòåнцîâ на åдèнèцу ïлîùадè òåррèòîрèè. Â 
ïîñлåднèå гîдû îрланû мîрñêîгî ïîбåрå-
жья дåмîнñòрèруюò ñнèжåнèå уñïåõа раç-
мнîжåнèя на у÷аñòêаõ, гдå раннåé âåñнîé 
на мîрå îòñуòñòâîâал лåдянîé ïîêрîâ. На 
òåõ жå ñамûõ у÷аñòêаõ рåгèñòрèрîâалаñь 
âûñîêая гнåçдîâая ïлîòнîñòь â гîдû ñ âûñî-
êèм урîâнåм ïîêрûòèя льдîм ïрèбрåжнûõ 
раéîнîâ мîря. Иç-çа òîгî, ÷òî ïîêрûòèå 
льдîм Оõîòñêîгî мîря çа ïîñлåднèå гîдû 
çна÷èòåльнî умåньшèлîñь, âûõîд ïòåнцîâ 
ñ åдèнèцû ïîбåрåжья òаêжå ñнèçèлñя. Мû 
ïрèâîдèм ñòаòèñòè÷åñêую мîдåль, ïрåдñêа-
çûâаюùую уñïåõ раçмнîжåнèя îрланîâ ïî 
âûñîòå ñнåжнîгî ïîêрîâа â на÷алå âåñнû 
для рå÷нûõ ñèñòåм, è ïî ïîêрûòèю льдîм 
ïрèбрåжнîé çîнû для гнёçд мîрñêîгî ïîбå-
рåжья, а òаêжå îбñуждаåм мåõанèçм фîр-
мèрîâанèя глубîêîгî ñнåжнîгî ïîêрîâа 
è îòñуòñòâèя лåдîâîгî ïрèïая â рåçульòаòå 
глîбальнîгî èçмåнåнèя êлèмаòа.
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Austria, Czech Republic and Hungary are 
located in central Europe, where the whi-
te-tailed sea eagle Haliaeetus albicilla (WT-
SEs) was one of the most frequent large 
raptor species during the 19th century, with 
substantial numbers of breeding pairs and 
wintering individuals. Due to landscape 
changes, direct persecution and intensified 
agriculture the population decreased dra-
matically in the 20th century. The species 
completely disappeared as a breeder from 
Czech Republic since at least 1920s until 
1970s or even 1980s (Bělka, Horal, 2009) 

Àâñòрèя, Чåшñêая рåñïублèêа è Âåнгрèя 
раñïîлîжåнû â Цåнòральнîé Åâрîïå, гдå 
îрлан-бåлîõâîñò (Haliaeetus albicilla) бûл 
îднèм èç наèбîлåå ÷аñòî âñòрå÷аюùèõñя 
âèдîâ â XIX âåêå, ñ дîñòаòî÷нûм êîлè÷å-
ñòâîм раçмнîжаюùèõñя ïар è çèмуюùèõ 
îñîбåé. Иç-çа èçмåнåнèé â ландшафòå, 
ïрямîгî ïрåñлåдîâанèя è раçâèòèя ñåль-
ñêîгî õîçяéñòâа, ïîïуляцèя îрлана рåçêî 
ñîêраòèлаñь â XX âåêå. Âèд ïîлнîñòью ïå-
рåñòал раçмнîжаòьñя â Чåшñêîé рåñïублè-
êå ïî êраéнåé мåрå ñ 1920-õ è дî 1970-õ 
èлè дажå 1980-õ гг. (Bělka, Horal, 2009), а 
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as well as from Austria since 1960s until 
the late 1990s (Probst, Peter, 2009; Probst, 
2009). In Hungary, population of this once 
a widespread breeder (in 19th century) con-
tinually decreased until 1970s when a po-
pulation minimum of ca 20 breeding pairs 
was reached, most of them in southern Da-
nube valley (Bank et al., 2004). Later on, 
the breeding population began to recover 
slowly and now the breeding population 
consists from 35 territorial pairs (30 bree-
ding) in Austria in 2017 (Probst, Pichler, 
2017), 116 known breeding pairs in Czech 
Republic in 2016 (Bělka, 2017) and 279–
307 breeding (egg-laying) pairs in Hunga-
ry in 2016 (Szelényi, 2016). It seems that 
WTSEs from Germany and Poland predomi-
nated in recolonization of the population in 
the western and northern part of the Czech 
Republic, and that the core Danube popula-
tion was predominant in the recolonization 
of southeastern part of the Czech Republic 
and eastern Austria and Hungary. Moreo-
ver, ringing data and recent genetic studies 
suggest that WTSE populations in central 
Europe may even have been reestablished 
by eagles from North European populati-
ons (Literák et al., 2007, Nemesházi et al., 
2016). Because there are only limited data 
about a dispersion of WTSEs from this re-
covered Central European population based 
on ringing data and because GPS/GSM tele-
metry is much more powerful tool for spa-
tio-temporal studies than ringing activities, 
the aim of our study was to reveal the first 
year dispersion of WTE from central Europe 
using GPS/GSM telemetry.

WTSEs (pulli) were equipped with telem-
etry loggers (KITE-H LF, 30 g, solar charger, 
Ecotone, Poland) in nests in Austria (1 nest, 
3 pulli from two years), Czech Republic (8 
nests, 14 pulli) and Hungary (4 nests, 6 pul-
li) in 2016 and 2017. Birds were tracked in 
defined periods from fledging the nest (in 
fact from the date of tagging in age of cca 
6–8 weeks) till 31 March of next year (2cy, 
calendar year). Loggers were fitted on the 
back of birds as a backpack using harness-
es from 6 mm Teflon ribbon encircling the 
body by two loops around bases of wings 
and joined in front of the breastbone. The 
loggers work in systems GPS / GSM. GPS 
positions of birds collected according indi-
vidual setting (usually one position fixed per 
3–6 hours) were sent as SMS by local mo-
bile operators to the Ecotone Centre in Po-
land where they were saved and archived. 
Coordinates of bird positions were analysed 
using GIS with software ArcGIS 10.1 (Esri, 

òаêжå â Àâñòрèè ñ 1960-õ дî ïîçднèõ 1990-õ гг. 
(Probst, Peter, 2009; Probst, 2009). Â Âåн-
грèè ïîïуляцèя эòîгî ранåå шèрîêî раñ-
ïрîñòранённîгî, раçмнîжаюùåгîñя âèда 
(â XIX âåêå) ïîñòåïåннî умåньшалаñь дî 
1970-õ гг., êîгда бûл дîñòèгнуò мèнèмум 
– 20 раçмнîжаюùèõñя ïар â южнîé ÷а-
ñòè дîлèнû рåêè Äунаé (Bank et al., 2004). 
Äалåå, раçмнîжаюùаяñя ïîïуляцèя ñòала 
мåдлåннî âîññòанаâлèâаòьñя è òåïåрь ñî-
ñòîèò èç 35 òåррèòîрèальнûõ ïар (èç нèõ 30 
раçмнîжаюòñя) â Àâñòрèè â 2017 г. (Probst, 
Pichler, 2017), 116 èçâåñòнûõ раçмнîжаю-
ùèõñя ïар â Чåшñêîé рåñïублèêå â 2016 г. 
(Bělka, 2017) è 279–307 раçмнîжаюùèõñя 
ïар â Âåнгрèè â 2016 (Szelényi, 2016). Ïî-
õîжå, ÷òî îрланû èç Гåрманèè è Ïîльшè 
çанèмалè âåдуùую рîль â рåêîлîнèçацèè 
òåррèòîрèè â çаïаднîé è ñåâåрнîé ÷аñòяõ 
Чåшñêîé Рåñïублèêè, è ÷òî îñнîâная ду-
наéñêая ïîïуляцèя бûла âåдуùåé â рåêî-
лîнèçацèè югî-âîñòî÷нîé ÷аñòè Чåшñêîé 
рåñïублèêè è âîñòîêа Àâñòрèè è Âåнгрèè. 
Бîлåå òîгî, даннûå êîльцåâанèя è нåдаâнèå 
гåнåòè÷åñêèå èññлåдîâанèя ïрåдïîлагаюò, 
÷òî ïîïуляцèè îрлана â Цåнòральнîé Åâрî-
ïå мîглè âîññòанîâèòьñя çа ñ÷ёò ïòèц èç ñå-
âåрî-åâрîïåéñêèõ ïîïуляцèé (Literák et al., 
2007, Nemesházi et al., 2016). Ïîñêîльêу 
даннûå î раñïрåдåлåнèè îрланîâ èç эòîé 
âîññòанîâлåннîé цåнòральнî-åâрîïåéñêîé 
ïîïуляцèè îгранè÷åнû, è ïîñêîльêу GPS/
GSM-òåлåмåòрèя яâляåòñя бîлåå мîùнûм 
èнñòрумåнòîм ïрîñòранñòâåннî-âрåмåн-
нûõ èññлåдîâанèé, ÷åм êîльцåâанèå, цåлью 
нашåгî èññлåдîâанèя бûлî èçу÷èòь раñïрå-
дåлåнèå îрланîâ èç Цåнòральнîé Åâрîïû, 
èñïîльçуя GPS/GSM-òåлåмåòрèю.

Орланû (ïòåнцû) бûлè ïîмå÷åнû рåгè-
ñòраòîрамè c ñîлнå÷нîé ïанåлью ïîль-
ñêîé êîмïанèè Ecotone (KITE-H LF, 30 г) â 
гнёçдаõ â Àâñòрèè (1 гнåçдî, 3 îрлана çа 
дâа гîда), Чåшñêîé рåñïублèêå (8 гнёçд, 14 
îрланîâ) è Âåнгрèè (4 гнåçда, 6 îрланîâ) â 
2016 è 2017 гг. Ïòèц îòñлåжèâалè â îïрå-
дåлённûå ïåрèîдû, îò ïòåнцîâ â гнåçдå (на 
ñамîм дåлå ñ на÷ала мå÷åнèя â âîçраñòå 
6–8 нåдåль) дî 31 марòа ñлåдуюùåгî гîда 
(2 êалåндарнûõ гîда). Рåгèñòраòîрû êрåïè-
лèñь на ñïèнå ïòèцû наïîдîбèå рюêçаêîâ, 
ñ ïîмîùью 6-мм òåфлîнîâîé лåнòû â âèдå 
дâуõ ïåòåль âîêруг îñнîâанèя êрûльåâ, ñî-
åдèняâшèõñя ñïåрåдè у грудèнû. Рåгèñòра-
òîрû рабîòалè â ñèñòåмаõ GPS/GSM. GPS-
лîêацèè ïòèц, ñîбраннûå ïî ñïåцèальнîé 
наñòрîéêå (îбû÷нî îдна ïîçèцèя фèêñè-
рîâалаñь êаждûå 3–6 ÷аñîâ), ïîñûлалèñь ñ 
ïîмîùью ÑМÑ ÷åрåç мåñòнûõ мîбèльнûõ 
îïåраòîрîâ â цåнòр Ecotone â Ïîльшå, гдå 
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Redlands, USA). 
In each bird (n=23 individuals), we calcu-

lated from all obtained fixes the areas oc-
cupied from the fledging till 31 March of 
next year as 95% MCP (minimum convex 
polygon), 80% KDE (Kernel density esti-
mate) and 50% KDE. Totally we obtained 
42584 fixes (from 1382 to 2432 in individu-
al birds; median = 1903). Sizes of MCP 95% 
were from 2174 to 102980 km2 (median = 
12775). Sizes of KDE 80% were from 446 to 
47802 km2 (median = 3846). Sizes of KDE 
50% were from 138 to 15825 (median = 
1288). Distances from nest to the wintering 
ground as the place where the bird roosted 
on 31 January were from 3 to 283 km (me-
dian 62, n=21 individuals, two birds that 
died before 31 January were excluded from 
the analysis).

We also grouped locations of birds of dif-
ferent origin into three categories on the 
basis central European geography scale to 
visualize their dispersion: 1. the first group 
of birds from nests in southwestern part of 
the Czech Republic (n=8 individuals), 2. the 
second group of birds from nests in south-
eastern part of the Czech Republic and east-
ern part of Austria and from western part 
of Hungary (n=10 individuals), 3. the third 
group of birds from nests in central and 
eastern parts of Hungary (n=5 individuals). 
MCP 100% occupied by the birds from first, 
second and third groups were 124 321 km2, 
307 716 km2, 53 196 km2, respectively. 
We found great overlaps of ocuppied areas 
between the first and second bird groups 
and between the second and third groups, 
whereas no overlaps between areas occu-
pied by the first and third groups. During 
the first year of life including the first winter, 
we did not prove any long trip of eagles out 
of the territory of central Europe except for 
neighboring Croatia in birds of the second 
group. On several occasions, night roos-
ting of 2nd cy birds in a very close vicinity 
(sometimes only several tens of metres) to 
occupied nests of other WTSE pairs (either 
incubating a clutch or with small chicks) was 
found due to GPS/GSM telemetry.The stu-
dy of dispersion in WTSEs should reveal the 
most important sites of conservation con-
cerns of this raptor in Europe.

îнè ñîõранялèñь è арõèâèрîâалèñь. Кîîр-
дèнаòû раñïîлîжåнèé ïòèц îбрабаòûâа-
лèñь ñ ïîмîùью ГИÑ â ïрîграммå ArcGIS 
10.1 (Esri, Redlands, USA). 

Äля êаждîé ïòèцû (n=23) ñ ïîмîùью 
ïîлу÷åннûõ даннûõ мû ïîдñ÷èòûâалè çа-
няòûå îблаñòè â ïåрèîд жèçнè îò ïòåнца 
дî 31 марòа ñлåдуюùåгî гîда ñî ñлåдую-
ùèмè наñòрîéêамè: МÑР (мèнèмальнûé 
âûïуêлûé ïîлèгîн) 95%, KDE (îцåнêа 
ïлîòнîñòè ядра) 80% è 50%. Âñåгî мû ïî-
лу÷èлè 42584 лîêацèè (îò 1382 дî 2432 îò 
îòдåльнûõ îñîбåé; мåдèана = 1903). Раç-
мåрû МÑР 95% âарьèрîâалèñь îò 2174 дî 
102980 êм2 (мåдèана = 12775). Раçмåрû 
KDE 80% âарьèрîâалèñь îò 446 дî 47802 
êм2 (мåдèана = 3846). Раçмåрû KDE 50% 
âарьèрîâалèñь îò 138 дî 15825 êм2 (мå-
дèана = 1288). Раññòîянèå îò гнåçда дî 
çèмîâêè, гдå ïòèца îбуñòраèâалаñь 31 ян-
âаря, êîлåбалèñь îò 3 дî 283 êм (мåдèана 
= 62, n=21 îñîбь, дâå ïòèцû, умåршèå дî 
31 янâаря, нå âêлю÷алèñь â аналèç). 

Мû òаêжå ñгруïïèрîâалè мåñòîïîлîжå-
нèя ïòèц ñ раçнûм ïрîèñõîждåнèåм â òрè 
êаòåгîрèè, îñнîâûâаяñь на гåîграфèè Цåн-
òральнîé Åâрîïû, ÷òîбû âèçуалèçèрîâаòь 
èõ раñïрåдåлåнèå. 1: ïåрâая груïïа ïòèц 
èç гнёçд â югî-çаïаднîé ÷аñòè Чåшñêîé рå-
ñïублèêè (n=8 îñîбåé). 2: âòîрая груïïа 
ïòèц èç гнёçд â югî-âîñòî÷нîé ÷аñòè Чåш-
ñêîé рåñïублèêè, âîñòî÷нîé ÷аñòè Àâñòрèè 
è çаïаднîé ÷аñòè Âåнгрèè (n=10 îñîбåé). 3: 
òрåòья груïïа ïòèц èç гнёçд â цåнòральнîé 
è çаïаднîé ÷аñòяõ Âåнгрèè (n=5 îñîбåé). 
МÑР 100% çаняòûé ïòèцамè èç ïåрâîé, âòî-
рîé è òрåòьåé груïï ñîñòаâèл 124.321 êм2, 
307.716 êм2 è 53.196 êм2 ñîîòâåòñòâåннî. 
Мû îбнаружèлè çна÷èòåльнûå ïåрåêрû-
òèя òåррèòîрèé у ïåрâîé è âòîрîé груïï 
ïòèц è у âòîрîé è òрåòьåé груïï, â òî âрåмя 
êаê òåррèòîрèè, çаняòûå ïåрâîé è òрåòьåé 
груïïîé, нå ïåрåñåêалèñь. Âî âрåмя ïåр-
âîгî гîда жèçнè, âêлю÷ая ïåрâую çèму, мû 
нå îбнаружèлè длèòåльнûõ ïåрåлёòîâ îр-
ланîâ çа ïрåдåлû òåррèòîрèè Цåнòральнîé 
Åâрîïû, èñêлю÷ая ñîñåднюю Хîрâаòèю для 
ïòèц èç âòîрîé груïïû. Â нåêîòîрûõ ñлу-
÷аяõ, ïòèцû на 2-é êалåндарнûé гîд уñòра-
èâалèñь на нî÷лåг î÷åнь блèçêî (ïîрîé â 
ïарå дåñяòêîâ мåòрîâ) ñ çаняòûмè гнёçдамè 
другèõ ïар îрланîâ (лèбî âûñèжèâаюùèмè 
êладêу, лèбî ñ малåньêèмè ïòåнцамè), ÷òî 
бûлî îбнаружåнî ñ ïîмîùью GPS/GSM-
òåлåмåòрèè. Иññлåдîâанèå раñïрåдåлåнèя 
îрланîâ-бåлîõâîñòîâ дîлжнî ïîêаçаòь 
наèбîлåå âажнûå ñ òî÷êè çрåнèя ñîõранå-
нèя âèда эòîгî õèùнèêа â Åâрîïå рåгèîнû.
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During two and a half years we have tracked 
the movements of two different females of 
White-tailed Eagle (Haliaeetus albicilla). 
These birds demonstrate completely differ-
ent movement patterns. 

One of the females, named by us “Kirilla”, 
was trapped on wintering grounds in the 
Lower Volga River area at the end of win-
ter, early 2016. This bird is an adult female 
more than 6 years old. In March-April, Kirilla 
migrates to her breeding site. During three 
breeding seasons of tracking, this bird occu-
pies one and the same site in the lower Ob 
River stream, south-east of Salekhard. After 
the end of the breeding period, Kirilla moves 
further north. She hunts on rivers and lakes in 
wetlands of the Southern Yamal or even, as 
in 2016, reaches the north end of this pen-

На ïрîòяжåнèè дâуõ ñ ïîлîâèнîé лåò мû 
ïрîñлåжèâаåм ïåрåмåùåнèя дâуõ раçнûõ 
ñамîê îрлана-бåлîõâîñòа (Haliaeetus al-
bicilla). Эòè ïòèцû дåмîнñòрèруюò ñîâåр-
шåннî раçнûé õараêòåр òåррèòîрèальнî-
гî раçмåùåнèя. 

Одна èç ñамîê, êîòîрîé мû далè èмя 
Кèрèлла, îòлîâлåна на çèмîâêå â Нèжнåм 
Ïîâîлжьå â êîнцå çèмû 2016 гîда. Эòî 
бûла âçрîñлая ñамêа ñòаршå шåñòè лåò. Â 
на÷алå марòа – аïрåлå Кèрèлла ñîâåршаåò 
âåñåннюю мèграцèю ê мåñòу ñâîåгî раç-
мнîжåнèя. Â ïрîдîлжåнèå òрåõ ñåçîнîâ 
раçмнîжåнèя, ïîêа мû наблюдаåм çа нåé, 
эòа ïòèца çанèмаåò îдèн è òîò жå у÷аñòîê 
â нèжнåм òå÷åнèè Обè, ê югî-âîñòîêу 
îò Ñалåõарда. Ïîñлå îêîн÷анèя ïåрèî-
да раçмнîжåнèя Кèрèлла ïåрåмåùаåòñя 

Перемещения орлана-
белохвоста (Haliaeetus 
albicilla) по имени 
Помо в 2016 и 2017 гг.

Movements of the 
White-tailed Eagle 
(Haliaeetus albicilla) 
named Pomo in 2016 
and 2017.
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Перемещения орлана-
белохвоста по имени 
Кирилла в 2016 и 
2017 гг.

Movements of the 
White-tailed Eagle 
named Kirilla in 2016 
and 2017.

insula. At the end of September-October, 
Kirilla migrates south. By the end of Novem-
ber-December she reaches her wintering 
grounds situated in the Middle and Lower 
Volga River regions. Here, the bird is moving 
between accessible food sources. The spring 
migration starts at the beginning of March.

The adult female White-tailed Eagle 
named “Pomo” demonstrates a complete-
ly different movement pattern. After being 
marked by GSM-transmitter and released 
in eastern Estonia, this bird flies straight to 
Kurgalskiy Peninsula in the Leningrad Re-
gion. After that, Pomo does not leave the 
south-eastern part of Kurgalskiy Peninsula. 
Here she breeds and also spends the en-
tire non-breeding period. It is apparent that 
Pomo does not enter the territories of other 
resident pairs of White-tailed Eagles in Kur-
galskiy Peninsula.

In winter 2018 we managed to equip 
two more adult White-tailed Eagles with 
GSM-transmitters. The birds are a male and 
a female at the age of 6 years. They do not 
constitute a pair. At the present time we ac-
cumulate data on the movements of these 
birds.

ê ñåâåру. Она îõîòèòñя на рåêаõ è ïîé-
мåннûõ îçåраõ Южнîгî Ямала èлè дажå, 
êаê â 2016 гîду, дîлåòаåò ïî÷òè дî ñåâåра 
ïîлуîñòрîâа. Â êîнцå ñåнòября – на÷алå 
îêòября у Кèрèллû ïрîõîдèò îñåнняя мè-
грацèя. К êîнцу нîября – на÷алу дåêабря 
эòа ñамêа îрлана дîñòèгаåò ñâîèõ çèмîâîê 
раñïîлîжåннûõ â Ñрåднåм è Нèжнåм Ïî-
âîлжьå. Здåñь ïòèца ïåрåмåùаåòñя мåжду 
дîñòуïнûмè èñòî÷нèêамè êîрма. Â на÷алå 
марòа на÷èнаåòñя âåñåнняя мèграцèя.

Ñîâåршåннî èную êарòèну òåррèòîрè-
альнîгî ïîâåдåнèя дåмîнñòрèруåò âçрîñ-
лая ñамêа îрлана-бåлîõâîñòа ïî èмåнè 
Ïîмî. Ïîмå÷åнная GSM-ïåрåдаò÷èêîм 
è âûïуùåнная â âîñòî÷нîé Эñòîнèè эòа 
ïòèца êраò÷аéшèм ïуòåм ïåрåлåòåла на 
Кургальñêèé ïîлуîñòрîâ â Лåнèнградñêîé 
îблаñòè. Ïîñлå эòîгî Ïîмî нå îñòаâляåò 
югî-âîñòî÷нîé ÷аñòè Кургальñêîгî ïîлу-
îñòрîâа. Здåñь îна раçмнîжаåòñя. Здåñь 
ïрîâîдèò âåñь âнåгнåçдîâîé ïåрèîд. Ïрè 
эòîм âèднî, ÷òî ïåрåмåùåнèя Ïîмî нå çа-
õîдяò на òåррèòîрèю другîé рåçèдåнòнîé 
ïарû îрланîâ на Кургальñêîм ïîлуîñòрîâå.

Зèмîé 2018 гîда нам удалîñь ïîмåòèòь 
åùå дâуõ âçрîñлûõ îрланîâ. Эòî ñамåц è 
ñамêå â âîçраñòå 6 лåò. Ïîêа èдåò наêî-
ïлåнèå даннûõ î ïåрåмåùåнèяõ эòèõ ïòèц.
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In recent years, more and more infor-
mation is accumulated on geographical 
movements of White-Tailed Eagles (Hali-
aeetus albicilla) breeding in the territory 
of Russia. This became possible due to the 
use of new research methods – bird tag-
ging with color rings and GSM/GPS-track-
ers. Interesting results were obtained from 
migrations of eagles nesting in northern 
and middle latitudes of the European part 
of Russia and the north of Western Sibe-
ria (Bekmansurov et al., 2012; Nikolenko, 
2013, Karyakin et al., 2015; Bekmans-
urov et al., 2018; Bekmansurov et al., 
2017; Pchelintsev, 2017; Babushkin et al., 
2017). In the above-mentioned territories 
there are predominantly southern and 
southwestern directions of post-breeding 
movements of eagles. There is no infor-
mation on geographical movements of 
eagles nesting in southern latitudes, for 
example, in the Caspian Lowland.

On May 25, 2018, in order to study geo-
graphical movements of the Caspian ea-
gles, within the framework of the project 
implemented by the Dagestan Nature Re-
serve with support of the Ministry of Natu-
ral Resources of Russia, in cooperation with 
the employees of Sibecocenter LLC and 
members of the Russian Raptor Research 
and Conservation Network, three nestlings 
of the White-Tailed Eagle were tagged 
with GSM/GPS-trackers Aquila. All three 
nestlings were born in one nest located in 
the Kizlyar Bay, on the cab roof of the old 
ship, 1.7 km southwest of the Kuma Riv-
er mouth. The tagging of the whole brood 

Â ïîñлåднèå гîдû наêаïлèâаåòñя âñå бîль-
шå èнфîрмацèè î òåррèòîрèальнûõ ñâяçяõ 
îрланîâ-бåлîõâîñòîâ (Haliaeetus albicilla), 
гнåçдяùèõñя на òåррèòîрèè Рîññèè. Эòî 
ñòалî âîçмîжнûм благîдаря ïрèмåнåнèю 
нîâûõ мåòîдîâ èññлåдîâанèé – мå÷åнèю 
ïòèц ïрè ïîмîùè цâåòнûõ êîлåц è GSM/
GPS-òрåêåрîâ. Инòåрåñнûå рåçульòаòû 
бûлè ïîлу÷åнû ïî мèграцèям îрланîâ, 
гнåçдяùèõñя â ñåâåрнûõ è ñрåднèõ шèрî-
òаõ åâрîïåéñêîé ÷аñòè Рîññèè è ñåâåра За-
ïаднîé Ñèбèрè (Бåêманñурîâ è др., 2012; 
Нèêîлåнêî, 2013; Каряêèн è др., 2015; 
Бåêманñурîâ è др., 2018; Бåêманñурîâ è 
др., 2017; Ï÷åлèнцåâ, 2017; Babushkin et 
al., 2017). Ñ âûшåуêаçаннûõ òåррèòîрèé 
îрланû èмåюò ïрåèмуùåñòâåннî южнîå è 
югî-çаïаднîå наïраâлåнèå ïîñлåгнåçдîâûõ 
ïåрåмåùåнèé. Äля îрланîâ, гнåçдяùèõñя â 
южнûõ шèрîòаõ, наïрèмåр, â Ïрèêаñïèé-
ñêîé нèçмåннîñòè, èнфîрмацèя ïî èõ òåр-
рèòîрèальнûм ñâяçям îòñуòñòâуåò. 

Ñ цåлью èçу÷åнèя òåррèòîрèальнûõ ñâя-
çåé êаñïèéñêèõ îрланîâ 25 мая 2018 г. 
â рамêаõ ïрîåêòа, рåалèçуåмîгî Äагå-
ñòанñêèм çаïîâåднèêîм ïрè ïîддåржêå 
Мèнïрèрîдû Рîññèè, ñîâмåñòнî ñ ñî-
òруднèêамè ООО «Ñèбэêîцåнòр» è ÷лå-
намè Рîññèéñêîé ñåòè èçу÷åнèя è îõ-
ранû ïåрнаòûõ õèùнèêîâ, òрè ïòåнца 
îрлана-бåлîõâîñòа бûлè ïîмå÷åнû GSM/
GPS-òрåêåрамè Aquila. Âñå òрè ïòåнца рî-
дèлèñь â îднîм гнåçдå, раñïîлîжåннîм â 
Кèçлярñêîм çалèâå, на êрûшå êабèнû ñòа-
рîгî êîрабля â 1,7 êм югî-çаïаднåå уñòья 
рåêè Кума. Мå÷åнèå âñåгî âûâîдêа дåлалî 
эêñïåрèмåнò åùё бîлåå èнòåрåñнûм, òаê 
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ing, as it made it possible to monitor how 
long the birds born in one nest would stay 
together and which directions of move-
ments they would choose.

In the first 4–5 weeks after the tagging, 
the birds were in their nest almost all the 
time, and during the second month they 
began to fly up to 5 km. from the breed-
ing territory. And 2 months after the tag-
ging, one bird (the oldest nestling in the 
brood, name: Manych, tracker 165) flew 
north-west (general azimuth – 310 de-
grees) to the Rostov region to the valley 
of the river Don near Volgodonsk (dis-
tance 505 km), the second bird (the mid-
dle nestling in the brood, name: Kefer, 
tracker 163) flew northwards (general 
azimuth – 12 degrees) to the Astrakhan 
region to the lower reaches of the Volga 
to the north of Astrakhan (distance 260 
km), the third bird (the youngest nestling 
in the brood, name: Darga, tracker 164) 
had not left the territory of Dagestan yet 
and before August 15 inclusive stayed 
in the breeding territory in the northern 

êаê даâалî âîçмîжнîñòь ïрîñлåдèòь, на-
ñêîльêî дîлгî будуò ñâяçанû мåжду ñîбîé 
ïòèцû, рîждённûå â îднîм гнåçдå è êаêèå 
наïраâлåнèя ïåрåмåùåнèé îнè âûбåруò. 

Â ïåрâûå 4–5 нåдåль ïîñлå мå÷åнèя ïòè-
цû ïраêòè÷åñêè нå ïîêèдалè ñâîå гнåçдî, а 
â òå÷åнèå âòîрîгî мåñяца на÷алè ñîâåршаòь 
ïåрåлåòû на раññòîянèя дî 5 êм îò гнåçдî-
âîгî у÷аñòêа. À ñïуñòя 2 мåñяца ïîñлå ïрî-
âåдённîгî мå÷åнèя îдна ïòèца (ñòаршèé 
ïòåнåц â âûâîдêå, èмя: Манû÷, òрåêåр 165) 
ïåрåлåòåла â ñåâåрî-çаïаднîм наïраâлå-
нèè (гåнåральнûé аçèмуò – 310 градуñîâ) 
â Рîñòîâñêую îблаñòь â дîлèну Äîна âблè-
çè г. Âîлгîдîнñê (дèñòанцèя 505 êм), âòîрая 
ïòèца (ñрåднèé ïòåнåц â âûâîдêå, èмя: Кå-
фåр, òрåêåр 163) ïåрåмåñòèлаñь â ñåâåр-
нîм наïраâлåнèè (гåнåральнûé аçèмуò – 12 
градуñîâ) â Àñòраõанñêую îблаñòь â нèçî-
âья Âîлгè ñåâåрнåå г. Àñòраõань (дèñòанцèя 
260 êм), òрåòья ïòèца (младшèé ïòåнåц â 
âûâîдêå, èмя: Äарга, òрåêåр 164) åùё нå 
ïîêèдала ïрåдåлû Äагåñòана è наõîдèлаñь 
дî 15 аâгуñòа âêлю÷èòåльнî на гнåçдîâîм 
у÷аñòêå â ñåâåрнîé ÷аñòè Кèçлярñêîгî çа-
лèâа, âûлåòая на дâå ñîñåднèå ïрèñадû, 
удалåннûå îò гнåçда на 1,7 êм ê ñåâåрî-
âîñòîêу è югî-âîñòîêу ñîîòâåòñòâåннî, нî 
èñïраâнî âîçâраùаяñь на гнåçдî. Манû÷ 
âïåрâûå ïîêèнул ñâîé гнåçдîâîé у÷аñòîê 
уòрîм 24 èюля, ñîâåршèâ 25-êèлîмåòрî-
âûé âûлåò â ñåâåрî-çаïаднîм наïраâлåнèè, 
â эòîò жå дåнь âåрнулñя îбраòнî ê гнåçду, 
а âî âòîрîé ïîлîâèнå дня îêîн÷аòåльнî ïî-
êèнул у÷аñòîê è ñòрåмèòåльнî дîлåòåл дî 
ïîéмû Äîна çа дâа ñ ïîлîâèнîé дня. Кåфåр 
òаêжå â ïåрâûé раç ïîêèнул гнåçдîâîé у÷а-
ñòîê 24 èюля, ïåрåмåñòèâшèñь ê ñåâåру 
на 60 êм, нî на ñлåдуюùèé дåнь âåрнулñя 
на гнåçдî, а 5 аâгуñòа улåòåл ñ гнåçдîâîгî 

Рис. 1. Послегнездовые перемещения орланов-бе-
лохвостов (Haliaeetus albicilla).

Fig. 1. Post-breeding movements of White-Tailed 
Eagles (Haliaeetus albicilla). Labels: A – border of 
administrative regions, B – water bodies, 
C – settlements.

Рис. 2. Перемещения младшего птенца по имени 
Дарга (трекер 164) на гнездовом участке.

Fig. 2. Movements of the youngest nestling named 
Darga (tracker 164) on the breeding territory.
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part of the Kizlyar Bay, flying out to two 
nearby perches, 1.7 km from the nest to 
the northeast and southeast respective-
ly, but returning to the nest regularly. 
For the first time Manych left its breed-
ing territory in the morning of July 24, 
making a 25-kilometer flight north-west, 
on the same day it returned to the nest, 
and in late afternoon it left the territory 
and flew fast to the floodplain of the Don 
river for two and a half days. Kefer also 
left the breeding territory on July 24 for 
the first time, moving 60 km north, but 
the day after it returned to the nest, and 
on August 5 flew off the breeding terri-
tory, moving to the Volga floodplain for 
2 days.

MCP (Minimum Convex Polygon) and Ker-
nel (Home Range) (55%, 75% and 95%) of 
White-Tailed Eagles were calculated for the 
natal region, which were as follows: Manych 
– MCP 19.49 km2, Kernel 55% – 0.06 km2, 
75% – 0.09 km2 and 95% – 0.30 km2, Kefer 
– MCP 15.97 km2, Kernel 55% – 0.03 km2, 
75% – 0.05 km2 and 95% – 0.14 km2, Dar-
ga – MCP 2.57 km2, Kernel 55% – 0.03 km2, 
75% – 0.04 km2 and 95% – 0.09 km2.

у÷аñòêа, ïåрåбраâшèñь â ïîéму Âîлгè çа 2 
дня.

Äля наòальнîé îблаñòè раññ÷èòанû 
MCP è Kernel (55%, 75% è 95%) îрланîâ 
бåлîõâîñòîâ, êîòîрûå îêаçалèñь ñлåду-
юùèмè: Манû÷ – MCP 19,49 êм2, Kernel 
55% – 0,06 êм2, 75%  – 0,09 êм2 è 95% – 
0,30 êм2, Кåфåр – MCP 15,97 êм2, Kernel 
55% – 0,03 êм2, 75% – 0,05 êм2 è 95% 
– 0,14 êм2, Äарга – MCP 2,57 êм2, Kernel 
55% – 0,03 êм2, 75% – 0,04 êм2 è 95% – 
0,09 êм2.

Птенцы орлана-бело-
хвоста (Haliaeetus 
albicilla) с трекерами. 
25 мая 2018 г., 
Дагестан. 
Фото Р. Бекмансурова.

Nestlings of the White-
tailed Eagles (Haliaeetus 
albicilla) with trackers. 
25/05/2018, Republic 
of Dagestan. Photo by 
R. Bekmansurov.

Рис. 2. Перемещения птенца по имени Кефер (тре-
кер 163) в низовьях Волги.

Fig. 2. Movements of the nestling named Kefer 
(tracker 163) in the lower reaches of the Volga river.
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The Naurzum forest was formerly the 
only place where nesting of White-tailed 
Eagles (Haliaeetus albicilla) was known 
in the northern half of Kazakhstan, apart 
from the valleys of Irtysh and Ural rivers. 
In 1978–1979, five breeding territories 
were found there. Since the early 1980’s, 
a slow but steady increase of the number 
of White-tailed Eagles was monitored in 
the Naurzum Nature Reserve. Eagles’ nests 
appeared in Sipsyn and in Tersek, in 1994 
a second pair was found in Tersek, and by 
1998, the population had increased to 13 
pairs. Since 1999, new pairs have appeared 
every year, including the first pair nesting in 
birch groves on the slopes of the East Turgai 
plateau. In 2002, the number of known 
breeding territories in the Naurzum forest 
reached 22, of which 18 were occupied. 
Nests with nestlings were located at a 
distance of 0.7 to 2.8 km. Thus, the number 
of White-tailed Eagles in the Naurzum forest 
has become equal to the number of Imperial 
Eagles (Aquila heliaca).

Surveys conducted in 1997–1998-s in 
the northern part of the Kostanay region 
showed that the White-tailed Eagles nest in 
other areas of the Tobol-Ishim interfluve as 
well. Nests were found in birch groves near 
the lake Tenis, in pine forests of Borovoye 
in the Mendykarinsky district, and in birch 
groves of the southwestern outskirts of the 
Arakaragai forest east of Kostanay. Two 
and three breeding terrirories, respectively, 
are located in the forests of Kazanbasy and 
Amankaragai in the Auliekol (Semiozernoe) 
district, and another one in the Kumagash 
forest on the right bank of the Ubagan river. 
With a high degree of probability, it can be 
assumed that the appearance of eagles in 
these areas occurred in the 1980s–1990s 
and reflects the general trend of increasing 
distribution and number of this species. In 

Â ñåâåрнîé ïîлîâèнå Каçаõñòана, âнå 
ïîéм êруïнåéшèõ рåê, Ирòûш è Урал, На-
урçумñêèé бîр бûл åдèнñòâåннîé òî÷êîé, 
гдå бûлî èçâåñòнî гнåçдîâанèå îрланîâ-
бåлîõâîñòîâ (Haliaeetus albicilla). Ïрè÷åм 
â 1930–1950 гг. çдåñь îòмå÷алаñь лèшь 
îдна ïара. Â 1978–1979 гг., ïрè ïîлнîм 
îбñлåдîâанèè бîра, бûлî îбнаружåнî 5 
гнåçдîâûõ у÷аñòêîâ. Ñ на÷ала 1980-õ гг. 
наблюдалñя мåдлåннûé, нî ñòабèльнûé 
рîñò ÷èñлåннîñòè. Ужå ê 1998 г. îна уâå-
лè÷èлаñь дî 13 ïар, гнёçда îрланîâ ïîяâè-
лèñь â Ñûïñûнå è â Тåрñåêå, â 1994 г. â 
ïîñлåднåм маññèâå бûла îбнаружåна âòî-
рая ïара. Ñ 1999 г. åжåгîднî ïîяâлялèñь 
нîâûå ïарû, â òîм ÷èñлå âïåрâûå îрланû 
çагнåçдèлèñь â бåрåçîâûõ êîлêаõ на ñêлî-
наõ Âîñòî÷нî-Тургаéñêîгî ïлаòî â 17 êм 
южнåå ïîñ. Кîжа. Â 2002 г. ÷èñлî èçâåñò-
нûõ у÷аñòêîâ îбèòанèя (гнåçдîâûå у÷аñòêè 
è у÷аñòêè, на êîòîрûõ рåгулярнî дåржа-
лèñь ïòèцû è наéдåнû гнёçда èлè îòмå÷а-
лîñь ñòрîèòåльñòâî гнёçд) â Наурçумñêîм 
бîру дîñòèглî 22, èç нèõ 18 бûлè çаняòû. 
Гнёçда ñ ïòåнцамè раñïîлагалèñь на раñ-
ñòîянèè îò 0,7 дî 2,8 êм. Таêèм îбраçîм, 
÷èñлåннîñòь îрланîâ â Наурçумñêîм бîру 
ñраâнялаñь ñ ÷èñлåннîñòью îрлîâ-мîгèль-
нèêîâ (Aquila heliaca). 

Ïрîâåдåннûå â 1997–1998 гг. îбñлå-
дîâанèя ñåâåрнîé ÷аñòè Кîñòанаéñêîé 
îблаñòè ïîêаçалè, ÷òî â åå ïрåдåлаõ îр-
лан-бåлîõâîñò гнåçдèòñя è â другèõ раéî-
наõ Тîбîл-Ишèмñêîгî мåждурå÷ья. Гнёçда 
бûлè наéдåнû â бåрåçîâûõ êîлêаõ у îç. 
Тåнèç è â ñîñнîâûõ лåñаõ Бîрîâîгî â Мåн-
дûêарèнñêîм раéîнå, â êîлêаõ на югî-çа-
ïаднîé îêраèнå лåñа Àраêарагаé âîñòî÷-
нåå Кîñòаная. Äâа è òрè гнåçдîâûõ у÷аñòêа 
раñïîлагаюòñя â бîраõ Каçанбаñû è Àман-
êарагаé Àулèåêîльñêîгî (Ñåмèîçåрнîгî) 
раéîна. Åùå îдèн – â маññèâå Кумагаш â 
ïраâîбåрåжьå рåêè Убаган. Ñ бîльшîé 
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2000–2010-s two new breeding territories 
were found in birch groves of the Uzunkol 
(Leninsky) district, and two more in pine 
plantations near the Sulukol village and in 
the Kumagash forest of the Auliekol district.

The allocation of breeding territories of 
the White-tailed Eagle in the Tobol-Ishim 
interfluve, has a definite relationship with 
large lakes. However, only in the north, 
in the Mendykara and Uzunkol districts, 
are lakes permanent, while in the steppes 
of the south, the lakes usually dry up pe-
riodically. In the area of Amankaragai and 
Kazanbasy forests there are no large bodies 
of water at all, and numerous small lakes are 
shallow and covered with reeds. Finally, it 
should be noted that while the beginning 
of the population increase of White-tailed 
Eagles in Naurzum in 1982–1995 coincided 
with high water levels of lakes, the fastest 
population growth occurred during the 
years of their lowest water level – in 1997–
2000, when almost all lakes remained dry. 
Thus, the connection of eagles with aquatic 
ecosystems in dry steppe conditions is not 
decisive.

At present, 40–45 pairs of White-tailed 
Eagles nest in the Tobol-Ishim interfluve 
of the Kostanay region, 20–22 pairs of 
them in Naurzum Nature Reserve. The 
potential of population growth, judging by 
the abundance of vagrant birds at the age 
of 2–5 years, is not yet exhausted, but in 
Naurzum the density of the population, at 
11.9–12.5 pairs/100 km2 of the total forest 
area, has apparently reached the limit.

In dry-steppe conditions, when fish as a 
source of food almost completely falls out 
of the diet, and the availability of water 
birds varies in accordance with the phases 
of lake watering, the eagles use alternative 
resources. In the Naurzum forest during the 
high watering of lakes, waterfowl (Eurasian 
coot Fulica atra, ducks Anatidae, grebes 
Podiceps sp.) accounted for 72–78% of the 
diet of the eagles, the rest consisted of Rus-
set ground squirrel and other mammals. 
Fish was just a random component. In 
Tersek, up to 29% of the diet consisted of 
marmots, 32–35% – rooks Corvus frugile-
gus, owls and birds of prey, and only 28% – 
waterbirds. In years of low lake water level, 
most of the pellets included the remains of 
Yellow Ground Squirrel Spermophilus ful-
vus and marmot.

Breeding of white-tailed eagles in forest 
patches is characterized by rather high 
productivity. With average lakes flooding 
in 1990–2002, breeding was observed 

дîлåé âåрîяòнîñòè мîжнî ïрåдïîлагаòь, 
÷òî ïîяâлåнèå îрланîâ â эòèõ маññèâаõ 
ïрîèñõîдèлî â 1980–1990-õ гг. è îòража-
åò îбùèé òрåнд уâåлè÷åнèя арåала è ÷èñ-
лåннîñòè даннîгî âèда. Â 2000–2010 гг. 
бûлî наéдåнî дâа нîâûõ у÷аñòêа â бåрå-
çîâûõ êîлêаõ Уçунêîльñêîгî (Лåнèнñêîгî) 
раéîна, è ïî îднîму – â ïîñадêаõ ñîñнû у 
ïîñ. Ñулуêîль  è â маññèâå Кумагаш Àулè-
åêîльñêîгî раéîна. 

Â òåррèòîрèальнîм раçмåùåнèè гнåçдî-
âûõ у÷аñòêîâ îрлана-бåлîõâîñòа â Тîбîл-
Ишèмñêîм мåждурå÷ьå ïрîñлåжèâаåòñя 
îïрåдåлåнная ñâяçь ñ êруïнûмè îçёрамè. 
Однаêî òîльêî на ñåâåрå, â Мåндûêа-
рèнñêîм è Уçунêîльñêîм раéîнаõ, îçёра 
ïраêòè÷åñêè нå ïåрåñûõаюò, южнåå, â ñу-
õèõ ñòåïяõ, малîâîднûå è бåçâîднûå ïå-
рèîдû ñîñòаâляюò бîльшую ÷аñòь цèêлîâ. 
Â раéîнå бîрîâ Àманêарагаé è Каçанбаñû 
êруïнûõ âîдîёмîâ âîîбùå нåò, а мнîгî-
÷èñлåннûå малåньêèå îçёра мåлêîâîднû 
è ïîêрûòû çарîñлямè òрîñòнèêа. Наêîнåц 
ñлåдуåò îòмåòèòь, ÷òî åñлè на÷алî уâåлè÷å-
нèя ÷èñлåннîñòè ïîïуляцèè îрланîâ-бå-
лîõâîñòîâ â Наурçумå â 1982–1995 гг. ñî-
âïалî ïî âрåмåнè ñ îбâîднåнèåм îçåр, òî 
маêñèмальнûé рîñò ïрèшёлñя на гîдû глубî-
÷аéшåé èõ дåïрåññèè – â 1997–2000-õ гг., 
êîгда ïî÷òè âñå îçёра îñòаâалèñь ñуõèмè. 
Таêèм îбраçîм, ñâяçь îрланîâ ñ âîднûмè 
эêîñèñòåмамè â уñлîâèяõ ñуõèõ ñòåïåé нå 
яâляåòñя îïрåдåляюùåé.

Â наñòîяùåå âрåмя â Тîбîл-Ишèмñêîм 
мåждурå÷ьå Кîñòанаéñêîé îблаñòè гнåç-
дèòñя 40–45 ïар îрланîâ, èç нèõ 20–22 
ïарû â лåñаõ Наурçумñêîгî çаïîâåднèêа. 
Ïîòåнцèал рîñòа ïîïуляцèè ñудя ïî îбè-
лèю брîдя÷èõ ïòèц â âîçраñòå 2–5 лåò åùё 
нå èñ÷åрïан, нî â Наурçумå ïлîòнîñòь ïî-
ïуляцèè â 11,9–12,5 ïар/100 êм2 îбùåé 
лåñнîé ïлîùадè, âèдèмî ужå дîñòèгла 
ïрåдåла.

Â уñлîâèяõ ñуõèõ ñòåïåé, êîгда рûба êаê 
èñòî÷нèê êîрма ïраêòè÷åñêè ïîлнîñòью 
âûïадаåò èç рацèîна, а дîñòуïнîñòь âî-
днûõ ïòèц мåняåòñя â ñîîòâåòñòâèè ñ фаçа-
мè îбâîднåнèя îçёр, îрланû èñïîльçуюò 
альòåрнаòèâнûå рåñурñû. Â Наурçумñêîм 
бîру â ïåрèîд âûñîêîгî îбâîднåнèя îçёр 
âîдîïлаâаюùèå ïòèцû (лûñуõè Fulica atra, 
уòêè Anatidae, ïîганêè Podiceps sp.) ñî-
ñòаâлялè 72–78% ñïåêòра ïèòанèя îрла-
нîâ, îñòальнîå ïрèõîдèлîñь на жåлòîгî 
ñуñлèêа è другèõ млåêîïèòаюùèõ. Рûба 
âñòрå÷алаñь êаê ñлу÷аéнûé êîмïîнåнò. Â 
Тåрñåêå дî 29% ñïåêòра ïèòанèя çанèмалè 
ñурêè (Marmota bobac), 32–35% – âранî-
âûå (ïрåèмуùåñòâåннî гра÷è Corvus fru-
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on average in 63.2% of known breeding 
territories, of which 74.2% was successful. 
Broods included 1–3 fledged nestlings, an 
average of 1.4 for a successful pair. Simi-
lar indicators with an average productivity 
of 1.4 young for a successful pair were also 
noted in the years 2007–2011, when most 
of the lakes completely dried up. Thus, 
the White-tailed Eagle demonstrates a ca-
pacity of adaptation to unstable, dynamic 
conditions of the environment of the dry 
steppes of the Tobol-Ishim interfluve.

gilegus), ñîâû è днåâнûå õèùнûå ïòèцû 
è лèшь 28% – îêîлîâîднûå ïòèцû. Â гîдû 
дåïрåññèè îçёр бîльшая ÷аñòь ïîгадîê 
âêлю÷ала îñòанêè жёлòîгî ñуñлèêа (Sper-
mophilus fulvus) è ñурêа. 

Раçмнîжåнèå îрланîâ â îñòрîâнûõ бî-
раõ îòлè÷аåòñя дîâîльнî âûñîêîé ïрîдуê-
òèâнîñòью. Ïрè ñрåднåм îбâîднåнèè îçåр 
â 1990–2002 гг., раçмнîжåнèå наблюда-
лîñь â ñрåднåм на 63,2% èçâåñòнûõ у÷аñò-
êîâ, èç êîòîрûõ на 74,2% îнî бûлî уñïåш-
нûм. Âûâîдêè âêлю÷алè 1–3 îïåрèâшèõñя 
ïòåнцîâ, â ñрåднåм 1,4 на уñïåшную ïару. 
О÷åнь блèçêèå ïîêаçаòåлè ñî ñрåднåé 
ïрîдуêòèâнîñòью 1,4 ñлёòêа на уñïåшную 
ïару îòмå÷алèñь è â гîдû (2007–2011), 
êîгда бîльшая ÷аñòь îçёр ïîлнîñòью âû-
ñûõала. Таêèм îбраçîм, îрлан-бåлîõâîñò 
дåмîнñòрèруåò шèрîêèå âîçмîжнîñòè 
адаïòацèè ê нåñòабèльнûм уñлîâèям дèна-
мè÷нîé ñрåдû ñуõèõ ñòåïåé Тîбîл-Ишè-
ñêîгî мåждурå÷ья.

Орланы-белохвосты (Haliaeetus albicilla) на холодной зимовке. Фото М. Корепова.

White-tailed Eagles (Haliaeetus albicilla) on the «cold» wintering. Photo by M. Korepovr.
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The number of breeding pairs of White-
tailed Eagle (Haliaeetus albicilla) in Japan 
has increased yearly, from only ca. 30 pairs 
confirmed in the early 1990’s to more than 
250 pairs in 2015. Accordingly, the breed-
ing area has also expanded from only Hok-
kaido, the northrnmost island of Japan, into 
the northen part of the main island.  On the 
other hand, breeding success has declined 
from more than 80% in 1990’s to less than 
60% in 2010’s.  Additionally, nest tree loca-
tions of recent years have increasingly been 
closer to the road and human residential 
areas comaperd to before.  This phenom-
enon might have occurred because of in-
creasing population, shortage of large trees 
at suitable conditions for nesting, and ha-
bituation of the eagle to human activities.  
Meanwhile, many White-tailed Eagles and 
Steller’s Sea Eagles  (H. pelagicus) current-
ly distributed in Japan during the wintering 
period, probably after mid-1980’s,  mainly 
eat aboundant food derived from human 
activities, such as fish discarded by fisheries.  
This situation might contribute to increase 
in the population of eagles with improving 
winter survival rate and productivity, how-
ever, also could have negative effects on 
the population of eagles, such as a increase 
in traffic accidents near the feeding sites 
with human activities, and on the balance 
of biological community.  Thus, the resto-
ration of suitable habitats with large trees 
for nesting and with natural food resources 
in winter is the most important component 
of any plan for White-tailed Eagle conserva-
tion in Japan.

Â 1990-õ гг. â Яïîнèè гнåçдèлîñь лèшь îêî-
лî 30 ïар îрлана-бåлîõâîñòа (Haliaeetus 
albicilla), ñ òåõ ïîр èõ ÷èñлî åжåгîднî ра-
ñòёò è ê 2015 г. èõ бûлî ужå бîлåå 250 
ïар. Таêжå уâåлè÷èлñя è гнåçдîâîé арåал 
– раньшå îн îõâаòûâал òîльêî îñòрîâ Хîê-
êаéдî – ñамûé ñåâåрнûé îñòрîâ Яïîнèè, 
а òåïåрь îрлан раñïрîñòранèлñя è на ñå-
âåрную ÷аñòь глаâнîгî îñòрîâа. Ñ другîé 
ñòîрîнû, гнåçдîâîé уñïåõ уïал ñ ïîêаçаòå-
ля â бîлåå ÷åм 80% â 1990-å гг., дî мåнåå 
60 % â 2010-å гг. Таêжå â ïîñлåднèå гîдû 
îрланû на÷алè гнåçдèòьñя гîраçдî блèжå 
ê дîрîгам è ÷åлîâå÷åñêèм ïîñåлåнèям, 
÷åм ранåå. Эòî ïрîèçîшлî, âåрîяòнî, èç-
çа нåõâаòêè для âûрîñшåé ïîïуляцèè ïîд-
õîдяùèõ мåñò для гнåçдîâанèя – бîльшèõ 
дåрåâьåâ, а òаêжå ââèду ïрèâûêанèя îр-
лана ê ÷åлîâåêу. Мåжду òåм, мнîгèå îр-
ланû-бåлîõâîñòû è бåлîïлå÷èå îрланû 
(H. pelagicus), êîòîрûå ñåé÷аñ наñåляюò 
Яïîнèю, â çèмнåå âрåмя, ïèòаюòñя â îñ-
нîâнîм òåм, ÷òî èм â èçîбèлèè ïåрåïада-
åò îò ÷åлîâåêа – наïрèмåр рûбнûмè îò-
брîñамè. И òаêîå ïîâåдåнèå наблюдаåòñя 
у нèõ ужå ñ ñåрåдèнû 1980-õ гг. Таêîå ïî-
лîжåнèå âåùåé î÷åâèднî мîглî ïîâлèяòь 
на рîñò ïîïуляцèè çа ñ÷ёò ïîâûшåннîé 
âûжèâаåмîñòè ïòèц çèмîé è âûжèâаåмî-
ñòè ïòåнцîâ. Нî òаêжå ïрîяâèлèñь è нåга-
òèâнûå эффåêòû, òаêèå êаê у÷аñòèâшèåñя 
дîрîжнûå ïрîèñшåñòâèя ñ у÷аñòèåм îр-
ланîâ, ïрîèñõîдяùèå îêîлî ïîдêîрмî÷-
нûõ у÷аñòêîâ. Â рåçульòаòå мû îïаñаåмñя 
ñмåùåнèя баланñа â бèîлîгè÷åñêîм ñî-
îбùåñòâå. Таêèм îбраçîм, мû ñ÷èòаåм, ÷òî 
âîññòанîâлåнèå ïîдõîдяùèõ гнåçдîâûõ 
бèîòîïîâ ñ бîльшèмè дåрåâьямè è åñòå-
ñòâåннûмè ïèùåâûмè рåñурñамè â çèмнèé 
ïåрèîд – эòî наèбîлåå âажнûé êîмïîнåнò 
любîгî ïлана дåéñòâèé ïî ñîõранåнèю 
îрлана-бåлîõâîñòа â Яïîнèè.
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The White-bellied Sea Eagle (Haliaeetus 
leucogaster) (WBSE) is the apex predator 
in its local food chain. It also could act as 
an indicator for measure the environmen-
tal integrity and richness in today’s tech-
no-world. Surveys have been carried out in 
the 106 km length region of the west coast 
of Raigad district in the state of Maharashtra 
between 2006 and 2016. 

Observations prior to 2008 showed that 
the WBSE’s nesting sites were exclusively 
limited to indigenous trees however since 
then nests have been regularly observed in 
exotic species too. 

New industrialization and shipbuilding 
projects in the northern parts of Raigad 
district have also led to a decrease in the 
number of observed nests. The increased 
population density in the proximity of these 
projects also pressurizes the local ecosys-
tem upon which the WBSE is dependent.

Additional threats for the WBSE include 
steadily increasing human activity in the 
coastal area and destruction of nesting 
sites under proposed projects and con-
ceived tourism development. New owners 
of long standing coconut farms have also 
adopted strategies which include cutting 
down long-standing trees like Tamarind 
Tamarindus indica, Baniyan Ficus bengha-
lensis, Wild Almond Prunus fasciculata, 
Mango Mangifera indica, Sativa Terminalia 
Terminalia bellirica, Arjuna Terminalia arju-
na, etc. in the pursuit of monocultures that 
increase their farm’s yield. However since 
the aforementioned trees provide valuable 
nesting sites for the WBSEs these methods 
end up being extremely detrimental to the 
ecosystem.

The Forest Department has also been 
planting Casuarina equisetifolia trees along 
the coastline in a bid to increase the attrac-
tiveness of the area and hence to promote 
tourism. However, in conjunction with the 
previously stated factors, this has led to a 
decrease in the total number of nesting sites 

Бåлîбрюõèé îрлан (Haliaeetus leucogaster) 
яâляåòñя âûñшèм çâåнîм â ïèùåâîé цåïî÷-
êå. Эòîò âèд òаêжå яâляåòñя èндèêаòîрîм 
цåлîñòнîñòè è раçнîîбраçèя îêружаюùåé 
ñрåдû â ñîâрåмåннîм òåõнîлîгè÷нîм мèрå. 
Иññлåдîâанèя ïрîâîдèлèñь на 160-êèлî-
мåòрîâîм у÷аñòêå çаïаднîгî ïîбåрåжья 
раéîна Раéгад â шòаòå Маõарашòра мåжду 
2006 è 2016 гг. 

Наблюдåнèя дî 2008 г. ïîêаçûâаюò, ÷òî 
мåñòа гнåçдîâанèя бåлîбрюõîгî îрлана 
бûлè îгранè÷åнû èñêлю÷èòåльнî абî-
рèгåннûмè дåрåâьямè, îднаêî ñ òåõ ïîр 
гнёçда рåгулярнî âñòрå÷алèñь è на эêçîòè-
÷åñêèõ âèдаõ дåрåâьåâ. 

Нîâûå ïрîåêòû ïî èндуñòрèалèçацèè è 
ïîñòрîéêå ñудîâ â ñåâåрнîé ÷аñòè раéîна 
Раéгад òаêжå ïрèâåлè ê умåньшåнèю êî-
лè÷åñòâа наблюдаåмûõ гнёçд. Уâåлè÷èâ-
шаяñя ïлîòнîñòь наñåлåнèя ïîблèçîñòè îò 
эòèõ мåñò òаêжå уâåлè÷èла даâлåнèå на 
мåñòную эêîñèñòåму, îò êîòîрîé çаâèñèò 
бåлîбрюõèé îрлан.

Äîïîлнèòåльнûå угрîçû для бåлîбрю-
õîгî îрлана âêлю÷аюò â ñåбя ñòабèльнî 
раñòуùую аêòèâнîñòь ÷åлîâåêа на ïîбåрå-
жьå è унè÷òîжåнèå мåñò гнåçдîâанèя для 
çаïрîåêòèрîâаннîé ïîñòрîéêè è раçâèòèя 
òурèçма. Нîâûå âладåльцû ñòарûõ êîêî-
ñîâûõ фåрм òаêжå ïрåдïрèнèмаюò уñè-
лèя ïî âûрубêå дåрåâьåâ-дîлгîжèòåлåé, 
òаêèõ êаê òамарèнд (Tamarindus indica), 
баньян (Ficus benghalensis), дèêèé мèн-
даль (Prunus fasciculata), мангî (Mangifera 
indica), êуêубõа (Terminalia arjuna), бèбõè-
òаêè (Terminalia bellirica) è ò.д., ÷òîбû ïîñå-
яòь мîнîêульòурû è ïîâûñèòь урîжаéнîñòь 
фåрмû. Однаêî, òаê êаê âûшåуïîмянуòûå 
дåрåâья – цåннûå мåñòа гнåçдîâанèя для 
бåлîбрюõèõ îрланîâ, òаêèå мåòîдû îêа-
çûâаюòñя ÷рåçâû÷аéнî раçрушèòåльнûмè 
для эêîñèñòåмû. 

Äåïарòамåнò лåñнîгî õîçяéñòâа òаêжå 
âûñажèâал êаçуарèну õâîùåâèдную (Casu-
arina equisetifolia) âдîль бåрåгîâîé лèнèè, 
÷òîбû ïрèâлå÷ь òурèñòîâ. Однаêî â ñâяçêå 



38 Ïåðíàòûå õèùíèêè è èõ îõðàíà 2018, Спåцвûп. 1 Мàòåðèàлû êîíфåðåíцèй

and relocating of a few nests to the trees of 
this exotic tree species.

A decrease in foraging area, increase in 
pollution, palm plantations, industrialization 
and habitat destruction cause an undeniably 
negative effect on the survival of the WBSE. 
However, this decline in their numbers can 
be slowed and even reversed by reintro-
ducing tall indigenous tree species to allow 
the numbers of the WBSE to flourish.

ñ ïрåдûдуùèмè фаêòîрамè эòî ïрèâåлî ê 
умåньшåнèю мåñò гнåçдîâанèя è ïåрåнîñу 
нåêîòîрûõ гнёçд на эòîò эêçîòè÷åñêèé âèд 
дåрåâьåâ. 

Умåньшåнèå îõîòнè÷ьèõ угîдèé îрла-
нîâ, уâåлè÷åнèå êîлè÷åñòâî çагряçнåнèé, 
ïальмîâûå ïланòацèè, èндуñòрèалèçацèя 
è унè÷òîжåнèå мåñò îбèòанèя îêаçûâа-
юò нåîñïîрèмî нåгаòèâнûé эффåêò на 
âûжèâанèå бåлîбрюõîгî îрлана. Одна-
êî умåньшåнèå ÷èñлåннîñòè мîжåò бûòь 
îñòанîâлåнî è дажå îбраùåнî âñïяòь ïу-
òём рåèнòрîдуêцèè абîрèгåннûõ âèдîâ 
дåрåâьåâ, ÷òî ïîçâîлèò ïîïуляцèè бåлî-
гîлîâîгî îрлана ïрîцâåòаòь.

Белобрюхие орланы у гнезда (Haliaeetus leucogaster). Фото И. Карякина.

Pair of the White-bellied Sea Eagle (Haliaeetus leucogaster) near the nest. Photo by I. Karyakin.



Proceedings of Conferences 39Raptors Conservation 2018, Suppl. 1

Hazards in the Urban Jungle: Managing Human-wildlife Conflicts of 
Crowned Eagles 
ОПАСНОСТИ В ГОРОДСКИХ ДЖУНГЛЯХ: РЕШЕНИЕ КОНФЛИКТОВ 
МЕЖДУ ЧЕЛОВЕКОМ И ВЕНЦЕНОСНЫМ ОРЛОМ
Sumasgutner P. (FitzPatrick Institute of African Ornithology, Cape Town, South Africa) 
McPherson Sh. (School of Life Science, University of KwaZulu-Natal, Pietermaritzburg, 
South Africa)
Сумасгутнер П. (Африканский орнитологический институт им. Фицпатрика, 
Кейптаун, ЮАР)
МакФерсон Ш. (Факультет биологических наук, Университет Квазулу-Наталь, 
Питермарицбург, ЮАР)

Contact:
Petra Sumasgutner 
petra.sumasgutner@
univie.ac.at 

Shane McPherson
shane.mcpherson@
gmail.com

Wildlife management is primarily a hu-
man response to reduce or eliminate caus-
es of economic or social harm. However, 
these must be balanced against conserva-
tion goals regarding threatened species. 
Crowned eagles Stephanoaetus coronatus 
occupy urban landscapes of southern Kwa-
Zulu-Natal, South Africa. We identified neg-
ative incidents to human livelihoods, partic-
ularly predation on pets and livestock, and 
negative incidents to eagle livelihoods due 
to injuries, death, and nest disturbance. 

Citizen science involvement was devel-
oped with public awareness outreach, and 
this resulted in useful mortality and inci-
dent reports. Anthropogenic threats could 
be mitigated. Electrocution and gunshot 
wounds were identified as primary threats. 
Collision with structures, glass panes, vehi-
cles and fence wires also impact crowned 
eagle survival. 

Time-lapse camera studies at urban nest 
sites demonstrated low rates of predation 
on livestock (6%) and pets (1%). Reported 
pet attacks were primarily by juveniles and 
sub-adults, and most occurred during win-
ter months. Collaboration of wildlife author-
ities with NGO’s and public stakeholders 
input creates an environment for successful 
crowned eagle conservation and manage-
ment of human-wildlife conflicts. Active 
management and falconry-based rehabilita-
tion processes can achieve a high standard 
of public support and conservation out-
comes for human wildlife conflict concern-
ing crowned eagles.

Ïрèрîдîïîльçîâанèå – эòî îòâåò ÷åлîâåêа 
наïраâлåннûé на ñнèжåнèå эêîнîмè÷åñêîгî 
èлè ñîцèальнîгî âрåда. Ïрè эòîм нужнî ïîд-
дåржèâаòь баланñ для ñîõранåнèя èñ÷åçаю-
ùèõ âèдîâ. Âåнцåнîñнûå îрлû (Stephanoaetus 
coronatus) наñåляюò гîрîдñêèå ландшафòû 
южнîé ÷аñòè Кâаçулу-Наòаль, ïрîâèнцèè 
Южнîé Àфрèêè. Мû çарåгèñòрèрîâалè èнцè-
дåнòû, нåгаòèâнî âлèяюùèå на жèçнåдåяòåль-
нîñòь ÷åлîâåêа, â ÷аñòнîñòè îõîòу на дîмаш-
нèõ жèâîòнûõ è ñêîò, è èнцèдåнòû, нåгаòèâнî 
âлèяюùèå на îрлîâ, òаêèå êаê îòñòрåл è бåñ-
ïîêîéñòâî ïòèц на гнёçдаõ. 

Ïрèâлå÷åнèå любèòåлåé è ïîâûшåнèå 
îñâåдîмлённîñòè наñåлåнèя ïîçâîлèлî ïî-
лу÷èòь ïîлåçнûå ñâåдåнèя î раçлè÷нûõ èн-
цèдåнòаõ ñ îрламè è ñлу÷аяõ èõ гèбåлè. Â 
êа÷åñòâå îñнîâнûõ угрîç бûлè âûяâлåнû 
ïîражåнèå элåêòрîòîêîм è îгнåñòрåльнûå 
ранåнèя. Ñòîлêнîâåнèя ñ ïîñòрîéêамè, 
òранñïîрòîм è èçгîрîдямè òаêжå âлèяюò на 
âûжèâаåмîñòь âåнцåнîñнûõ îрлîâ.

Иçу÷åнèå гнёçд, раñïîлîжåннûõ â ÷åрòå 
гîрîда ñ ïîмîùью âèдåîнаблюдåнèя, ïрî-
дåмîнñòрèрîâалî нèçêèé урîâåнь дîбû÷è 
îрламè дîмашнåгî ñêîòа (6%) è дîмашнèõ 
ïèòîмцåâ (1%). Àòаêè на ïèòîмцåâ бûлè â 
îñнîâнîм ñîâåршåнû мîлîдûмè è нåïîлî-
âîçрåлûмè îñîбямè, è â îñнîâнîм ïрîèñ-
õîдèлè âî âрåмя çèмнèõ мåñяцåâ. Ñîòруднè-
÷åñòâî гîñударñòâåннûõ ïрèрîдîîõраннûõ 
у÷рåждåнèé ñ îбùåñòâåннûмè îрганèçацè-
ямè è çаèнòåрåñîâаннûмè гражданамè ñîç-
даёò ñрåду для уñïåшнîé îõранû âåнцåнîñ-
нûõ îрлîâ è раçрåшåнèя êîнфлèêòîâ мåжду 
нèмè è ÷åлîâåêîм. Ïîïулярèçацèя бåрåж-
нîгî îòнîшåнèя è ïîмîùь ñîêîльнèêîâ â 
рåабèлèòацèè ïòèц мîгуò ïîлу÷èòь âûñîêèé 
урîâåнь îбùåñòâåннîé ïîддåржêè è дîñòè÷ь 
çна÷èòåльнîгî ïрèрîдîîõраннîгî эффåêòа 
â раçрåшåнèè êîнфлèêòа мåжду ÷åлîâåêîм 
è âåнцåнîñнûм îрлîм.
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The habitat requirements and biology of the 
nesting Bonelli’s Eagle (Aquila fasciata) in the 
Moulouya river gorges of southwestern Middle 
Atlas were studied from 2005–2015. Fifteen to 
fifty-eight Bonelli’s Eagle territories were occu-
pied in one decade and produce in averaged 
1.34 fledglings per occupied site. Population of 
Bonelli’s Eagles in the Moulouya river gorges 
seems healthy, though much of the apparent 
growth in population must be attributed to the 
increase in Houbara Buastard (Chlamydotis un-
data), Black-bellied Sandgrouse (Pterocles ori-
entalis) and Barbary Partridge (Alectoris barba-
ra) in an area of 80.000 km² near the study area 
were a conservation and hunting game reserve 
was established. Mean dates of egg laying and 
hatching are February 6 and May 12 respec-
tively, though great temporal variations in 
nesting were noted. Fledglings appeared be-
tween mid-June and the first week of July. Par-
tridges, Sandgrouses and Bustards comprised 
81% of the prey items noted in Bonelli’s eagle 
nests. Chi-square comparisons of distributions 
of 41 Bonelli’s Eagle nesting cliffs and 599 ran-
domly plotted points indexing cliff site avail-
ability revealed significant (p<0.05) to highly 
significant (p<0.01) eagles’ preference towards 
sites with south-east orientation, steep slopes 
with higher elevation, and high availability of 
Halfah Grass (Stipa tenacissima) combined 
with Wormwood (Artemisia herba-alba) – an 
arid grassland hunting area. The presence of 
Golden Eagle (Aquilla chrysaetos) and Pharaoh 
Eagle Owl (Bubo ascalaphus) did not have any 
significant effect on productivity. Mathematical 
modeling – a stepwise discriminant function 
based on these variables was attempted and 
limitations of the function are discussed. 

River gorges are necessary to the sur-
vival of Bonelli’s Eagles and the other 
sympatric large raptor species breeding in 
the area.

Ñ 2005 ïî 2015 гг. мû èçу÷алè гнåçдîâую бèî-
лîгèю яñòрåбèнîгî îрла (Aquila fasciata), îбè-
òаюùåгî â êаньîнаõ рåêè Мулуя (югî-çаïад 
Ñрåднåгî Àòлаñа). За дåñяòèлåòèå, яñòрåбèнûé 
îрåл çанèмал îò 15 дî 58 гнåçдîâûõ у÷аñòêîâ 
è âûâîдèл â ñрåднåм ïî 1,34 ñлёòêа на çаняòîå 
гнåçдî. Ïîïуляцèя âûглядèò рåïрîдуêòèâнî 
çдîрîâîé, õîòя è нåñêîльêî угнåòåннîé. Нåдаâ-
нèé åё рîñò яâляåòñя, âåрîяòнî, ñлåдñòâèåм уâå-
лè÷åнèя ÷èñлåннîñòè âèõляя (Chlamydotis un-
data), ÷åрнîбрюõîгî рябêа (Pterocles orientalis) 
è бåрбåрèéñêîé êамåннîé êурîïаòêè (Alecto-
ris barbara) благîдаря ñîçданèю îõраняåмîé 
çîнû ïлîùадью 80.000 êм2 âблèçè èçу÷аåмîé 
груïïèрîâêè яñòрåбèнûõ îрлîâ. Оòêладêа яèц 
â ñрåднåм ïрèõîдèлаñь на 6 фåâраля, а âûлу-
ïлåнèå – на 12 мая, õîòя îòêлîнåнèя îò ñрåд-
нèõ даò бûлè ñуùåñòâåннûå. Ñлёòêè ïîяâлялèñь 
â ïрîмåжуòêå мåжду ñåрåдèнîé èюня è ïåр-
âîé нåдåлåé èюля. Курîïаòêè, рябêè è дрîфû 
ñîñòаâèлè 81% îñòаòêîâ дîбû÷è, ñîбраннûõ на 
гнёçдаõ яñòрåбèнûõ îрлîâ. Ñраâнåнèå мåòî-
дîм χ2 раñïрåдåлåнèя ñêал ñ гнåçдамè яñòрå-
бèнûõ îрлîâ (n=41) è нåçаняòûõ ñêал (n=599) 
ïîêаçалî дîñòîâåрнîå (p<0.01) ïрåдïî÷òåнèå 
îрламè ñêал ñî ñлåдуюùèмè õараêòåрèñòèêа-
мè: югî-âîñòî÷ная îрèåнòацèя, êруòûå ñêлîнû 
на бîльшîé âûñîòå, блèçêîå раñïîлîжåнèå 
ñуõèõ ñòåïåé ïîêрûòûõ êîâûлåм òянуùèмñя 
(Stipa tenacissima) è ïîлûнью бåлîé (Artemisia 
herba-alba), которые являются оптимальным 
охотничьим биотопом. Присутствие беркута 
(Aquilla chrysaetos) è ïуñòûннîгî фèлèна (Bubo 
ascalaphus) нå èмåлî çна÷èмîгî эффåêòа на 
рåïрîдуêòèâнûé уñïåõ яñòрåбèнûõ îрлîâ. На 
îñнîâå эòèõ ïåрåмåннûõ бûла ïîñòрîåна дèñ-
êрèмèнанòная фунêцèя ïî stepwise-алгîрèòму, 
îгранè÷åнèя êîòîрîé îбñуждаюòñя. 

Каньîнû рåê нåîбõîдèмû для âûжèâанèя 
яñòрåбèнîгî îрла è другèõ êруïнûõ ïåрна-
òûõ õèùнèêîâ, гнåçдяùèõñя на îднîé òåррè-
òîрèè ñ нèм, â èññлåдуåмîé îблаñòè.
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In the current study we present data collect-
ed during the last two decades on the is-
land of Crete (Greece) regarding the nesting 
habitat of two sympatric species namely the 
Golden Eagle (Aquila chrysaetos) and the 
Bonelli’s Eagle (Aquila fasciata). The factors 
that determine the species nest site selec-
tion were identified via a logistic regression 
model and nesting habitat suitability maps 
were constructed by using maximum en-
tropy models and a Geographic Information 
System. At the spatial scale considered, 
the best predictors of nesting habitat were 
topographical variables such as altitude 
and slope indicative for the requirement of 
rugged terrain. The predictive maps repre-
sented by the subset of topographic vari-
ables were also able to predict nest-site 
selection by both species more adequately 
than subsets of bioclimatic or human dis-
turbance variables. Based on the overlap 
of the available nesting habitat of the two 
eagle species, an ecological separation was 
detected most probably related to their diet 
spectrum and consequently foraging range. 
Compared to the Golden Eagle the Bonel-
li’s Eagle was found breeding on lower alti-
tude, more often on sea cliffs or the ends of 
gorges and in the periphery of mountain ar-
eas. In the latter case human-induced mor-
tality and land use changes are regarded as 
significant factors for the observed pattern.

Мû ïрåдñòаâляåм даннûå, ïîлу÷åннûå 
çа ïîñлåднèå 20 лåò, êаñаюùèåñя бåрêу-
òа (Aquila chrysaetos) è яñòрåбèнîгî îрла 
(Aquila fasciata) на î-âå Крèò (Грåцèя). Фаê-
òîрû, îïрåдåляюùèå âûбîр мåñòа гнåçдî-
âанèя êаждûм èç âèдîâ, бûлè уñòанîâлåнû 
ñ ïîмîùью мîдåлåé лîгèñòè÷åñêîé рåгрåñ-
ñèè, бûлè ïîñòрîåнû êарòû гнåçдîâûõ бèî-
òîïîâ ñ ïîмîùью мîдåлåé маêñèмума 
энòрîïèè â ГИÑ. Лу÷шèмè ïрåдèêòîрамè 
гнåçдîâîгî бèîòîïа îêаçалèñь âûñîòа над 
урîâнåм мîря è уêлîн, ÷òî уêаçûâаåò на 
нåîбõîдèмîñòь ïåрåñå÷åннîé мåñòнîñòè. 
Ïрîгнîñòè÷åñêèå êарòû ñ òîïîграфè÷åñêè-
мè ïåрåмåннûмè, бûлè ñïîñîбнû ñïрîгнî-
çèрîâаòь âûбîр мåñòа раñïîлîжåнèя гнåçда 
îбîèмè âèдамè лу÷шå, ÷åм êарòû ñ бèîêлè-
маòè÷åñêèмè ïåрåмåннûмè èлè фаêòîрамè 
бåñïîêîéñòâа ñî ñòîрîнû ÷åлîâåêа. На îñ-
нîâанèè ïåрåêрûòèя дîñòуïнûõ гнåçдîâûõ 
мåñòîîбèòанèé для дâуõ âèдîâ îрлîâ, бûлî 
âûяâлåнî èõ эêîлîгè÷åñêîå раçдåлåнèå, 
îбуñлîâлåннîå ñïåêòрîм èõ ïèòанèя è дèа-
ïаçîнîм ïîèñêа дîбû÷è. Бûлî уñòанîâлåнî, 
÷òî ïî ñраâнåнèю ñ бåрêуòîм, яñòрåбèнûé 
îрёл гнåçдèòñя на мåньшèõ âûñîòаõ, ÷аùå 
çанèмаåò мîрñêèå ñêалû èлè цèрêè уùåлèé, 
а òаêжå ïåрèфåрèè гîрèñòûõ òåррèòîрèé. 
Â ïîñлåднåм ñлу÷аå, ñâяçанная ñ ÷åлîâå÷å-
ñêèм фаêòîрîм ñмåрòнîñòь è èçмåнåнèя, 
ñâяçаннûå ñ èñïîльçîâанèåм çåмåль, раñ-
ñмаòрèâаюòñя êаê ñуùåñòâåннûå фаêòîрû, 
âлèяюùèå на ïîлу÷åнную êарòèну.
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Nowadays Golden Eagle (Aquila chrysae-
tos) inhabits mountainous and foothill parts 
of Altai Kray of Russia. Previously this spe-
cies breeds in woodlands that grow on Al-
tai plains as well. However, in the last 12 
years, it disappeared from the lowlands due 
to massive deforestation and related high 
level of human disturbances.

Breeding of this species is ascertained 
for the following districts of Altai Kray: Tre-
tyakovskiy, Zmeinogorskiy, Shipunovskiy, 
Krasnoschekovskiy, Charyshskiy, Ust-Kal-
manskiy, Petropavlovskiy, Soloneshenskiy, 
Altaiskiy, Sovetskiy. Most probably Golden 
Eagle breeds on Salair Ridge and its foot-
hills but we still do not have reliable proofs 
– Altai part of Salair is very poorly studied 
by raptor specialists. In the neighboring re-
gions – Novosibirsk and Kemerovo there 
are known facts of Golden Eagle breeding 
on Salair Ridge (Karyakin et al., 2005).

Until 2005 Golden Eagles were often 
seen at huge marshy areas in pine forests. 
Six breeding sites were known in such hab-
itat, and the total number estimated as 52-
61 breeding pairs (Karyakin et al., 2005). 
By 2008, three more breeding sites in pine 
forests were found (Karyakin, Nokilenko, 
2015), but 4 previously known sites ceased 
to exist. The last attempt of Golden Eagle to 
nest in a pine forest (in Kornilovskiy wildlife 
sanctuary) was registered in 2013 (Karyakin, 
Nokilenko, 2015). However, there is still a 
probability that Golden Eagle breeds in pine 
forests of Altai Kray until nowadays since 
on August 8 of 2014 a fledgling of Golden 

Бåрêуò (Aquila chrysaetos) â наñòîяùåå 
âрåмя наñåляåò гîрную è ïрåдгîрную 
÷аñòè Àлòаéñêîгî êрая. Раньшå эòîò îрåл 
гнåçдèлñя òаêжå â лåñнûõ маññèâаõ раâ-
нèннîé ÷аñòè рåгèîна (лåнòî÷нûõ è ïрè-
îбñêèõ бîраõ), нî, ïî âñåé âåрîяòнîñòè, 
ïî÷òè ïîлнîñòью èñ÷åç òам çа ïîñлåднèå 
12 лåò èç-çа уâåлè÷åнèя маñшòабîâ âû-
бîрî÷нûõ рубîê лåñа è ñâяçаннîгî ñ эòèм 
бåñïîêîéñòâа.

Гнåçдîâанèå бåрêуòа уñòанîâлåнî â ñлå-
дуюùèõ адмèнèñòраòèâнûõ раéîнаõ êрая: 
Трåòьяêîâñêîм, Змåèнîгîрñêîм, Шèïу-
нîâñêîм, Краñнîùåêîâñêîм, Чарûшñêîм, 
Уñòь-Калманñêîм, Ïåòрîïаâлîâñêîм, Ñî-
лîнåшåнñêîм, Àлòаéñêîм è Ñîâåòñêîм. 
Âåрîяòнî, бåрêуò гнåçдèòñя на Ñалаèр-
ñêîм êряжå è â åгî ïрåдгîрьяõ, нî фаê-
òè÷åñêîгî ïîдòâåрждåнèя эòîму ïîêа нåò. 
Äанная òåррèòîрèя â ïрåдåлаõ Àлòаéñêî-
гî êрая îñòаåòñя наèмåнåå îбñлåдîâаннîé 
на ïрåдмåò îбèòанèя эòîгî îрла, нî фаê-
òû åгî гнåçдîâанèя на Ñалаèрå èçâåñòнû 
на òåррèòîрèяõ ñîñåднèõ Нîâîñèбèрñêîé 
è Кåмåрîâñêîé îблаñòåé (Каряêèн è др., 
2005).

Äî 2005 г. бåрêуòû рåгулярнî âñòрå÷а-
лèñь âî âñåõ êруïнûõ бîлîòнûõ êîмïлåêñаõ 
бîрîâûõ маññèâîâ. Здåñь бûлî èçâåñòнî 6 
гнåçдîâûõ у÷аñòêîâ (îêрåñòнîñòè ñ. Ñåâåрêа 
Клю÷åâñêîгî р-на, ñ. Нèêîлаåâêа Мèõаé-
лîâñêîгî р-на, ñåл Мамîнòîâî è Оñòрîâ-
нîå Мамîнòîâñêîгî р-на, ñåл Ïîдñòåïнîå 
è Зèмèнî Рåбрèõèнñêîгî р-на), а îбùая 
÷èñлåннîñòь îцåнèâалаñь â 52–61 ïару 
(Каряêèн è др., 2005). К 2008 г. â бîраõ 
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Eagle was encountered in Egoryevskiy Dis-
trict between villages Srosty and Titiovka 
(Kakoshkina T.V., personal communication) 
and on August of 2017 an observation of ju-
venile and adult birds in Aleusskaya strand 
of Altai stripe-shaped pine forest occurred.

In Altai foothills a population of Golden 
Eagle regarding stable and safe mostly be-
cause of the absence of such a destructive 
factor as industrial lumbering. Nowadays 
about 70 breeding sites of Golden Eagle are 
known in Altai Kray. Concerning the rapid 
decline of this species in pine forests, we 
note its whole population as declining and 
assess the future trends as negative across 
the Altai Kray. Therefore, Golden Eagle was 
included in the last edition of the Red Data 
Book of endangered species of Altai Kray 
(2016) listed with index II – decreasing 
number. Isolating of strictly protected ar-
eas within wildlife sanctuaries and around 
former and existing breeding territories of 
Golden Eagle could probably facilitate the 
species to return in the pine forests for 
breeding and restore its number.

Golden Eagle is a resident species in Altai 
Kray that could make seasonal movements 
within the breeding habitat. Most probably 
seasonal movements are most characteris-
tic for young birds that haven’t breed yet. In 
Altai Kray, Golden Eagle starts its breeding 
season at least one month earlier than other 
eagle species – at the end of February – be-
ginning of March. A nest could be located 
on cliffs or on trees. In mountainous part of 
the region, it often took nests of tree-breed-
ing Imperial Eagle (Aquila heliaca). In the 
wooden part, such cases are unknown but 
not ruled out. A clutch has 1 or 2 eggs, 
rarely 3. Incubating lasts for 42–45 days 
and nestlings remain in the nest for 65–70 
days after hatching (Karyakin et al., 2010). 
The main diet of Golden Eagle in Altai Kray 
consists of the heaviest rodent species (Si-
berian Zokor – Myospalax myospalax, Sus-
liks – Spermophilus sp., European Hamster 
– Cricetus cricetus) and Corvidae, and only 
during winter when rodents and Corvidae 
become scarce it preys on hairs and differ-
ent bird species.

The main threats for the Golden Eagle in 
Altai Kray are: lumbering; pollution of eco-
system (pesticides, heavy metals end oth-
ers); death from electrocution and collaps-
ing with wires on power-lines; geological 
exploration and mining; poaching; human 
disturbing during a breeding season that of-
ten cause death of clutches or young nest-
lings; shortage of nesting sites;

бûлî âûяâлåнî åùå 3 гнåçдîâûõ у÷аñòêа 
(Каряêèн, Нèêîлåнêî, 2015), нî ïрè эòîм 
4 ранåå èçâåñòнûõ ïåрåñòалè ñуùåñòâî-
âаòь. Ïîñлåдняя ïîïûòêа гнåçдîâанèя бåр-
êуòа â бîраõ (â Кîрнèлîâñêîм çаêаçнèêå) 
даòèруåòñя 2013 г. (Каряêèн, Нèêîлåнêî, 
2015). Тåм нå мåнåå, нåêîòîрая âåрîяò-
нîñòь гнåçдîâанèя бåрêуòа â бîраõ ïîêа 
åùå åñòь. Ïîдòâåрждåнèåм эòîму ñлужèò 
âñòрå÷а ñлёòêа бåрêуòа 8 аâгуñòа 2014 г. â 
Åгîрьåâñêîм раéîнå мåжду ñåламè Ñрî-
ñòû è Тèòîâêа (Т.Â. Каêîшêèна, лè÷н. ñî-
îбù.), а òаêжå âñòрå÷а âçрîñлîé è мîлî-
дîé ïòèц â Àлåуññêîé бîрîâîé лåнòå â 
аâгуñòå 2017 г.

Â наñòîяùåå âрåмя на òåррèòîрèè Àл-
òаéñêîгî êрая èçâåñòнî îêîлî 70 гнåçдî-
âûõ у÷аñòêîâ бåрêуòа. Ïîïуляцèя эòîгî 
îрла â ïрåдгîрьяõ Àлòая ïîêа наõîдèòñя 
â îòнîñèòåльнî благîïîлу÷нîм ñîñòîя-
нèè, ÷òî мîжнî îбъяñнèòь ïî÷òè ïîлнûм 
îòñуòñòâèåм çдåñь òаêîгî мîùнîгî è ïî-
ñòîяннî дåéñòâуюùåгî â бîраõ фаêòîра 
бåñïîêîéñòâа, êаê ïрîмûшлåнная лåñîçа-
гîòîâêа. У÷èòûâая бûñòрîå èñ÷åçнîâåнèå 
гнåçдîâîé груïïèрîâêè бåрêуòа â лåнòî÷-
нûõ бîраõ, мîжнî êîнñòаòèрîâаòь ñнèжå-
нèå ÷èñлåннîñòè эòîгî îрла è нåгаòèâнûé 
òрåнд â маñшòабаõ âñåгî рåгèîна. Ïîэòî-
му â нîâîå èçданèå Краñнîé êнèгè Àлòаé-
ñêîгî êрая (2016) эòîò îрåл çанåñåн ñ êа-
òåгîрèåé ñòаòуñа II (âèд ñ ñîêраùаюùåéñя 
÷èñлåннîñòью).

Âûдåлåнèå çîн îñîбîé îõранû â çа-
êаçнèêаõ è îрганèçацèя îñîбî çаùèòнûõ 
у÷аñòêîâ лåñа â бîраõ â мåñòаõ бûлîгî 
îбèòанèя бåрêуòа, âîçмîжнî, ïрèâåдåò â 
будуùåм ê âîçâраùåнèю åгî òуда, è будåò 
ñïîñîбñòâîâаòь âîññòанîâлåнèю ÷èñлåн-
нîñòè.

Â Àлòаéñêîм êраå бåрêуò яâляåòñя îñåд-
лûм âèдîм, нî мîжåò ñîâåршаòь ñåçîннûå 
êî÷ёâêè â ïрåдåлаõ гнåçдîâîгî арåала. Ïî 
âñåé âåрîяòнîñòè, ê ïåрåмåùåнèям ñêлîн-
нû мîлîдûå, ранåå нå раçмнîжаâшèåñя 
ïòèцû. К гнåçдîâанèю â Àлòаéñêîм êраå 
бåрêуò ïрèñòуïаåò, êаê мèнèмум, на мåñяц 
раньшå другèõ îрлîâ, наñåляюùèõ рåгèîн 
(â êîнцå фåâраля – марòå). Гнёçда уñòра-
èâаåò êаê на ñêалаõ, òаê è на дåрåâьяõ. Â 
гîрнîé ÷аñòè êрая нåрåдêî çанèмаåò гнёç-
да мîгèльнèêа (Aquila heliaca) на дåрåâьяõ. 
Â бîраõ òаêèå ñлу÷аè нåèçâåñòнû, нî нå 
èñêлю÷åнû. Â êладêå 1–2, êраéнå рåдêî 3 
яéца. Наñèжèâанèå ïрîдîлжаåòñя 42–45 
днåé, ïòåнцû наõîдяòñя â гнåçдå îêîлî 
65–70 днåé (Каряêèн è др., 2010). Ïèòа-
åòñя бåрêуò â Àлòаéñêîм êраå â îñнîâнîм 
маññîâûмè âèдамè грûçунîâ (алòаéñêèé 



44 Ïåðíàòûå õèùíèêè è èõ îõðàíà 2018, Спåцвûп. 1 Мàòåðèàлû êîíфåðåíцèй

From our point of view, the following 
activities are required to protect Golden 
Eagle in Altai Kray: expansion of Tigirek 
Nature Reserve into lands of Charyshskiy 
district; isolating of strictly protected areas 
maintaining stripe-shaped pine forests and 
riverside pine forests within the borders of 
wildlife sanctuaries; establishing a strict-
ly protected areas around existing breed-
ing territories and potential breeding sites; 
equipping power-lines with bird-protection 
devices or re-equipping with isolated wires; 
restriction of the use of pesticides, lead and 
other toxicants; preventing human disturb-
ing via ecological education; mounting arti-
ficial breeding platforms.

цîêîр – Myospalax myospalax, ñуñлèêè – 
Spermophilus sp., õîмяê – Cricetus cricetus) 
и врановых птиц (Corvidae), è лèшь çèмîé, 
êîгда îнè малîдîñòуïнû, âûнуждåн îõî-
òèòьñя на çаéцåâ (Lepus sp.) è раçнûõ ïòèц.

Оñнîâнûå угрîçû ïîïуляцèè бåрêуòа â 
Àлòаéñêîм êраå: рубêè лåñа, â òîм ÷èñлå 
âñå âèдû âûбîрî÷нûõ рубîê; ïîлèфаêòîр-
нîå çагряçнåнèå эêîñèñòåм òîêñèêанòамè 
(ïåñòèцèдамè, òяжåлûмè мåòалламè è ïр.); 
гèбåль на бåòîннûõ îïîраõ ЛЭÏ ñî шòû-
рåâûмè èçîляòîрамè, а òаêжå îò ñòîлêнî-
âåнèя ñ ïрîâîдамè âûñîêîâîльòнûõ ЛЭÏ; 
гåîлîгîраçâåдî÷нûå рабîòû è раçрабîòêа 
ïîлåçнûõ èñêîïаåмûõ; браêîньåрñêèé îò-
ñòрåл; бåñïîêîéñòâî людьмè ïòèц на гнåç-
даõ, ÷òî нåрåдêî ïрèâîдèò ê гèбåлè êладîê 
èлè малåньêèõ ïòåнцîâ; лèмèò гнåçдîïрè-
гîднûõ ñêал è дåрåâьåâ.

Нåîбõîдèмûмè мåрамè ïî ñîõранåнèю 
ïîïуляцèè эòîгî îрла â êраå мû ñ÷èòаåм 
раñшèрåнèå òåррèòîрèè Тèгèрåêñêîгî 
çаïîâåднèêа çа ñ÷ёò çåмåль Чарûшñêîгî 
раéîна; âûдåлåнèå â лåнòî÷нî-бîрîâûõ 
è ïрèîбñêî-бîрîâûõ çаêаçнèêаõ çîн îñî-
бîé îõранû; îрганèçацèю îñîбî çаùèò-
нûõ у÷аñòêîâ лåñîâ â мåñòаõ îбèòанèя, 
â òîм ÷èñлå âîçмîжнîгî; îбîрудîâанèå 
ЛЭÏ ïòèцåçаùèòнûмè уñòрîéñòâамè èлè 
èçîлèрîâаннûм ïрîâîдîм; îгранè÷åнèå 
ïрèмåнåнèя ïåñòèцèдîâ, ñâèнца è другèõ 
òîêñèêанòîâ; ïрîñâåòèòåльñêую рабîòу ñ 
наñåлåнèåм для ïрåдîòâраùåнèя фаêòîра 
бåñïîêîéñòâа; ñîîружåнèå èñêуññòâåн-
нûõ гнåçдîâèé (гнåçдîâûõ ïлаòфîрм).

Слёток беркута (Aquila chrysaetos). Алтайский край, 
18.07.2015. Фото И. Карякина.

Fledgling of the Golden Eagle (Aquila chrysaetos). 
Altai Kray, July 18, 2015. Photo by I. Karyakin.
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The Lesser Spotted Eagle (Clanga [Aquila] 
pomarina) is the most endangered German 
eagle species, and is close to extirpation in 
the country. Various factors are responsible 
for the decline of the population, and the 
shrinking of its distribution to a small area 
in the east of Mecklenburg-Western Pomer-
ania and in the north-east of Brandenburg. 
The most important factor is undoubtedly 
the deterioration of the hunting habitat, but 
also changes in the forests in which they 
nest. In addition, there are new threats, 
including the large increase in the number 
and distribution of wind turbines, and the 
spread of the Raccoon (Procyon lotor).

There are several projects to maintain or 
improve habitats important to Lesser Spot-
ted Eagles, including the management of 

Малûé ïîдîрлèê (Clanga [Aquila] pomari-
na) – наèбîлåå ïîдâåржåннûé угрîçå âèд 
îрлîâ â Гåрманèè, блèçêèé ê èñ÷åçнîâå-
нèю â ñòранå. За ñîêраùåнèå ÷èñлåннî-
ñòè ïîïуляцèè îòâåòñòâåннî мнîжåñòâî 
фаêòîрîâ, â рåçульòаòå ïлîùадь åё арåала 
ñîêраòèлаñь дî нåбîльшîé îблаñòè на âîñ-
òîêå Мåêлåнбурга-Ïåрåднåé Ïîмåранèè 
è дî ñåâåрî-âîñòîêа Брандåнбурга. Наè-
бîлåå âажнûé фаêòîр, бåç ñîмнåнèя, эòî 
уõудшåнèå îõîòнè÷ьèõ угîдèé, нî òаêжå 
âлèяюò è èçмåнåнèя â лåñаõ, гдå гнåçдèòñя 
âèд. К òîму жå ñуùåñòâуюò нîâûå угрîçû, 
òаêèå êаê бûñòрûé рîñò êîлè÷åñòâа è мåñò 
раñïîлîжåнèя âåòрянûõ уñòанîâîê è раñ-
ïрîñòранåнèå åнîòîâ (Procyon lotor).

Ñуùåñòâуåò нåñêîльêî ïрîåêòîâ, на-
ïраâлåннûõ на ñîõранåнèå èлè улу÷шå-
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grassland and arable land, which, howev-
er, entail compensation payments and are 
therefore not really sustainable. Even in 
Special Areas of Conservation (SACs) and 
Special Protection Areas (SPAs) designated 
under the Habitats Directive and Birds Di-
rective of the European Union eagle protec-
tion is sub-optimal. The National Foundation 
for Natural Heritage of BirdLife Germany 
(NABU), together with Lesser Spotted Eagle 
specialists, is taking a different approach, 
which entails buying land that is then man-
aged specifically for Lesser Spotted Eagles.  
This program includes managing grassland 
for improved eagle hunting, and withdraw-
ing woodland from commercial production 
and allowing the gradual development of 
“primeval forests”. 

In the federal state of Brandenburg, the 
breeding population has decreased by a 
third, from more than 30 pairs in the mid-
1990s to 21–23 pairs. This decline has been 
probably caused mainly by the abolition of 
set-asides, and the associated trend towards 
energy crops, especially maize. The number 
of pairs has been roughly stable since 2005. 
The lack of continued decline since 2005 is 
probably due to supplementation of annual 
productivity by hacking and fostering nest-
ling eagles that would have normally be lost 
to Cainism.  Since 2004, 94 Lesser Spotted 
Eagle nestlings from other parts of Branden-
burg, Latvia and Poland have been used to 
supplement productivity.

In addition to the declines in breeding 
numbers, natural productivity of breed-
ing pairs is declining dramatically, and 
the management of young birds (“saving 
Abels”) needs to be continued. Because too 
few second chicks can be obtained in Bran-
denburg, Abels are currently translocated 
from Poland and released into the wild in 
the Schorfheide Biosphere Reserve, north of 
Berlin, every year. 

The situation along the migration routes, 
and more recently also in the wintering 
areas, has unfortunately worsened due to 
shooting and poisoning.  As a result, it is 
ever more common that adult birds do not 
return in spring. Telemetry has clearly doc-
umented cases of shooting and poisoning 
of Lesser Spotted Eagles, particularly in Tur-
key.

Considerable efforts are also being made 
to curb the uncontrolled growth of new 
wind farms, at least in the immediate vi-
cinity of the Lesser Spotted Eagles breed-
ing grounds. So far, the construction of 
two large wind farms have been prevent-

нèå âажнûõ мåñòîîбèòанèé малîгî ïî-
дîрлèêа, âêлю÷аюùèå â ñåбя уïраâлåнèå 
èñïîльçîâанèåм лугîâ è ïашåн, ÷òî, îд-
наêî, ïрåдуñмаòрèâаåò âûïлаòу êîмïåн-
ñацèé è, òаêèм îбраçîм, нå яâляåòñя на-
дёжнûм. Äажå â ООÏТ è ñïåцèальнûõ 
îõраннûõ çîнаõ, раçрабîòаннûõ â рамêаõ 
дèрåêòèâû ÅÑ îб îõранå ïòèц è дèрåêòèâû 
î ïрèрîднîé ñрåдå îбèòанèя, îõрана îр-
лîâ нå îïòèмальна. Нацèîнальнûé фîнд 
ïрèрîднîгî наñлåдèя BirdLife â Гåрманèè 
(NABU), ñîâмåñòнî ñî ñïåцèалèñòамè ïî 
малûм ïîдîрлèêам, ïрåдïрèнèмаåò èнîé 
ïîдõîд, êîòîрûé âêлю÷аåò â ñåбя ïрèîб-
рåòåнèå çåмлè, êîòîрая çаòåм ñïåцèаль-
нî адаïòèруåòñя для малûõ ïîдîрлèêîâ. Â 
рамêаõ эòîé ïрîграммû ïрèñмîòр çа луга-
мè îñуùåñòâляåòñя òаêèм îбраçîм, ÷òîбû 
ñïîñîбñòâîâаòь îõîòå îрлîâ, а òаêжå ïрî-
èñõîдèò èçъяòèå лåñîâ èç êîммåр÷åñêîгî 
ïрîèçâîдñòâа, ÷òîбû ïîçâîлèòь ïîñòåïåн-
нîму раçâèòèю «дåâñòâåннûõ лåñîâ».

На фåдåральнîé çåмлå Брандåрбурга 
раçмнîжаюùаяñя ïîïуляцèя умåньшèлаñь 
на òрåòь, îò бîлåå ÷åм 30 ïар â ñåрåдèнå 
1990-õ гг. дî 21–23 ïар. Эòîò уïадîê, ïî 
âñåé âèдèмîñòè, бûл âûçâан â îñнîâнîм 
уïраçднåнèåм рåçåрâнûõ çåмåль è òåн-
дåнцèåé ê ïîñадêå âûñîêîэнåргåòè÷åñêèõ 
мîнîêульòур, â ÷аñòнîñòè êуêуруçû. Чèñлî 
ïар ïîдîрлèêîâ бûлî îòнîñèòåльнî ñòа-
бèльнî ñ 2005 г. Оòñуòñòâèå дальнåéшåгî 
ñîêраùåнèя ÷èñлåннîñòè ñ 2005 г. ñâяçанî 
ñ ïîддåржêîé åжåгîднîé ïрîдуêòèâнîñòè 
ñ ïîмîùью èçъяòèя è âûêармлèâанèя млад-
шèõ ïòåнцîâ îрла, êîòîрûå èна÷å ñòалè 
бû жåрòâамè êаèнèçма. Ñ 2004 г. 94 ïòåн-
ца малûõ ïîдîрлèêîâ èç раçлè÷нûõ ÷аñòåé 
Брандåнбурга, Лаòâèè è Ïîльшè èñïîльçî-
âалèñь для ïîддåржêè ïрîдуêòèâнîñòè ïî-
ïуляцèè.

Â дîïîлнåнèå ê умåньшåнèю ÷èñлåн-
нîñòè раçмнîжаюùèõñя ïар, ïрèрîдная 
ïрîдуêòèâнîñòь ïар рåçêî умåньшаåòñя, 
è «ñïаñåнèå Àâåлåé» âèдèòñя â уõîдå çа 
мîлîдûмè ïòèцамè, êîòîрîå нåîбõîдèмî 
ïрîдîлжаòь. Ïîñêîльêу â Брандåрбургå 
ñлèшêîм малî âòîрûõ ïòåнцîâ, â даннûé 
мîмåнò, «Àâåлåé» ïрèâîçяò èç Ïîльшè, è 
êаждûé гîд âûïуñêаюò â дèêую ïрèрîду â 
бèîñфåрнîм çаïîâåднèêå Шîрфõаéдå, ê 
ñåâåру îò Бåрлèна.

Ñèòуацèя ñ маршруòамè мèграцèè è 
òаêжå, ñ нåдаâнåгî âрåмåнè, ñ мåñòамè 
çèмîâêè, ê ñîжалåнèю, уõудшèлаñь èç-çа 
îòñòрåла è îòïраâлåнèя ïîдîрлèêîâ. Â рå-
çульòаòå, âçрîñлûå ïòèцû òåïåрь ÷аùå нå 
âîçâраùаюòñя âåñнîé. Ñ ïîмîùью òåлåмå-
òрèè бûлè çадîêумåнòèрîâанû ñлу÷аè îò-
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ed, partly with legal assistance. Small wind 
farms were also banned, and the expansion 
of existing ones prevented. It has been 
shown that, in most cases, success cannot 
be achieved without the involvement of the 
courts.

Losses caused by raccoons are prevent-
ed by attaching protective foil to nest trees, 
which prevents them from climbing.

ñòрåла è îòïраâлåнèя малûõ ïîдîрлèêîâ, 
â ÷аñòнîñòè, â Турцèè. 

Зна÷èòåльнûå уñèлèя òаêжå бûлè ïрåд-
ïрèняòû, ÷òîбû îгранè÷èòь нåêîнòрîлè-
руåмî раñòуùåå ÷èñлî нîâûõ âåòрянûõ 
фåрм, ïî êраéнåé мåрå, â нåïîñрåдñòâåн-
нîé блèçîñòè îò мåñò гнåçдîâанèя малûõ 
ïîдîрлèêîâ. Ïîêа ÷òî бûлî ïрåдîòâраùå-
нî ñòрîèòåльñòâî дâуõ бîльшèõ âåòрянûõ 
фåрм, ÷аñòè÷нî ñ ïраâîâîé ïîддåржêîé. 
Нåбîльшèå âåòрянûå фåрмû òаêжå бûлè 
çаïрåùåнû, è ïрåдîòâраùåнî раñшèрåнèå 
ужå ñуùåñòâуюùèõ. Бûлî ïîêаçанî, ÷òî â 
бîльшèнñòâå ñлу÷аåâ ïрîблåма нå мîжåò 
бûòь уñïåшнî рåшåна бåç ñудîâ.

Ïîòåрè, âûçâаннûå åнîòамè, ïрåдîòâра-
ùаюòñя ñ ïîмîùью çаùèòнîé фîльгè, ïрè-
êрåïлённîé ê дåрåâьям ñ гнёçдамè, êîòî-
рая мåшаåò åнîòам çабèраòьñя на нèõ.

Малый подорлик (Clanga [Aquila] pomarina) на гнезде с птенцом. Фото предоставлено Г. Мациоровским.

Lesser Spotted Eagle (Clanga [Aquila] pomarina) on the nest with nestling. Photo from G. Maciorowski.
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The Lesser Spotted Eagle is a long-lived, 
territorial raptor, distributed mainly in East-
ern and Central Europe. Southeast Bulgaria 
is a part of the southern limit of the spe-
cies distribution range. During the period 
2014–2017, 77 active nests were found 
and 167 occupied territories were mapped 
in Southeast Bulgaria. About 60% of the 
breeding population of the Lesser Spotted 
Eagle in this region was situated in SPAs, 
but only 2.3% was located within reserves. 
The highest breeding density was recorded 
in the Dervent Heights (7.2 pairs/100 km2) 
and the western foothills of the Strandzha 
Mnt. (6.2 pairs/100 km2), while the lowest 
breeding density values were established 
in the central part of the Strandzha Mnt, 
1.7 pairs/100 km2. The measured nearest 
neighbor distance (NND) (n=28) ranged 
from 0.71 km to 4.5 km, at a mean value of 
2.43 km ± 1.15. The number of monitored 
territories varied from 11 in 2014 to 47 in 
2016 and 46 in 2017, a total of 131 for the 
study period. The average productivity was 
0.49, the average breeding success 0.65, 
and the average breeding frequency 0.76. 
Higher values of productivity were reported 
for the Strandzha Mnt. and the Harmanliys-
ka River and lower productivity was record-
ed in the western foothills of the Strandzha 
Mnt. with no significant differences be-
tween the regions (F=4.5, p=0.08, df=1.6). 
In general, the population of the species in 
Southeast Bulgaria was stable, with a pos-
sible slight increase in the Sakar Mnt. and 
the Dervent Heights and a decline only in 
the Strandzha Mnt. The Lesser Spotted Ea-

Малûé ïîдîрлèê (Clanga [Aquila] poma-
rina) – òåррèòîрèальнûé õèùнèê-дîлгî-
жèòåль, â îñнîâнîм раñïрîñòранённûé â 
Âîñòî÷нîé è Цåнòральнîé Åâрîïå. Югî-
âîñòîê Бîлгарèè мîжнî наçâаòь ÷аñòью 
южнîгî ïрåдåла раñïрîñòранåнèя âèда. 
Здåñь â ïåрèîд ñ 2014 ïî 2017 гг. бûлî 
наéдåнî 77 çаняòûõ гнёçд è îòмå÷åнî 167 
çаняòûõ òåррèòîрèé. Оêîлî 60% раçмнî-
жаюùåéñя ïîïуляцèè малîгî ïîдîрлèêа 
â эòîé îблаñòè раñïîлагалîñь на ООÏТ, 
нî òîльêî 2,3% наõîдèлèñь â çаïîâåднè-
êаõ. Наèбîльшая ïлîòнîñòь раçмнîжåнèя 
бûла çарåгèñòрèрîâана на Äåрбåнòñêîé 
âîçâûшåннîñòè (7,2 ïарû/100 êм2) è на 
çаïаднîм ïîднîжèè гîр Ñòранджа (6,2 
ïарû/100 êм2), а ñамая нèçêая ïлîòнîñòь 
çарåгèñòрèрîâана â цåнòральнîé ÷аñòè гîр 
Ñòранджа, 1,7 ïар/100êм2. Иçмåряåмая 
дèñòанцèя мåжду блèжаéшèмè ñîñåдямè 
(ÄМÑ) (n=28) êîлåбалаñь îò 0,71 êм дî 4,5 
êм, ïрè ñрåднåé âåлè÷èнå â 2,43±1,15 êм. 
Кîлè÷åñòâî наблюдаåмûõ òåррèòîрèé èç-
мåнялîñь îò 11 â 2014 дî 47 â 2016 è 46 
â 2017 гг., âñåгî çа ïåрèîд èññлåдîâанèя 
наблюдалаñь 131 òåррèòîрèя. Ñрåдняя 
ïрîдуêòèâнîñòь ñîñòаâèла 0,49, а ñрåдняя 
÷аñòîòа раçмнîжåнèя – 0,76. Ñамûå âûñî-
êèå урîâнè ïрîдуêòèâнîñòè îòмå÷алèñь â 
гîраõ Ñòранджа è на рåêå Харманлèéñêа, 
а ñамûå нèçêèå бûлè îòмå÷åнû на çаïад-
нîм ïîднîжèè гîр Ñòранджа, ïрè эòîм 
çна÷èòåльнûõ раçлè÷èé â рåгèîнаõ нå на-
блюдалîñь (F=4,5, p=0,08, df=1,6). Â цå-
лîм ïîïуляцèя âèда на югî-âîñòîêå Бîл-
гарèè ñòабèльна, ñ âîçмîжнûм нåбîльшèм 
уâåлè÷åнèåм â îêрåñòнîñòяõ гîрû Ñаêар è 
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Малый подорлик (Clanga [Aquila] pomarina). Фото И. Уколова.

Lesser Spotted Eagle (Clanga [Aquila] pomarina). Photo by I. Ukolov.

gle population breeding in the country had 
been significantly underestimated. In fact, in 
Southeast Bulgaria only, the breeding pop-
ulation totals 270–300 pairs. The increasing 
anthropogenic pressure, mainly in terms of 
dramatic alteration of the species foraging 
and breeding habitats, and the lack of effi-
cient legal protection, pose a serious risk to 
the future of the Lesser Spotted Eagle in this 
part of the species distribution range. Most 
of the nests were situated at the edge of a 
forest, 19% were found in tree lines along 
the rivers, and only 2% were situated in sin-
gle trees. Seventy percent of the nests were 
built in Oak (Quercus sp.) trees followed by 
Poplar (Populus sp.) – 10% and Willow (Sa-
lix sp.) – 8%. About 35% of the territories 
were covered with forests, 22% were ara-
ble lands, and 14% were grasslands. Only 
3.4% of the forests were up to 100 years 
old. The habitats varied from small forests 
and grasslands and significant percent of 
arable land to forests, small patches of ara-
ble land, and shrubs (less than 1%) as well 
as typical mosaic landscape with patches 
of cultivated crops, grasslands and forest 
areas. The major threats to the habitats in-
clude: overgrowth of grasslands, plowing of 
grasslands, construction of wind farms and 
solar parks, fires.

Äåрбåнòñêîé âîçâûшåннîñòè è ñ уïадêîм 
òîльêî â гîраõ Ñòранджа. Раçмнîжåнèå 
ïîïуляцèè малîгî ïîдîрлèêа â ñòранå 
бûлî ñуùåñòâåннî нåдîîцåнåнî. На ñа-
мîм дåлå òîльêî на югî-âîñòîêå Бîлгарèè 
наñ÷èòûâаåòñя 270–300 раçмнîжаюùèõ-
ñя ïар. Уâåлè÷èâаюùååñя анòрîïîгåннîå 
даâлåнèå, â îñнîâнîм â âèдå èçмåнåнèя 
мåñò раçмнîжåнèя è îõîòû, è нåдîñòаòîê 
эффåêòèâнîé çаêîнîдаòåльнîé çаùèòû 
ïрåдñòаâляюò ñåрьёçную угрîçу будуùåму 
малîгî ïîдîрлèêа â эòîé ÷аñòè çîнû раñ-
ïрåдåлåнèя âèда. Бîльшèнñòâî гнёçд бûлî 
раñïîлîжåнî на îïушêаõ лåñа, 19% бûлè 
наéдåнû на гранèцå лåñа îêîлî рåê, è 
òîльêî 2% раñïîлагалèñь на îòдåльнûõ дå-
рåâьяõ. 70% гнёçд раñïîлагалèñь на дубаõ 
(Quercus sp.), 10% на òîïîляõ (Populus 
sp.) è 8% на èâаõ (Salix sp.). Оêîлî 35% 
òåррèòîрèé бûлè ïîêрûòû лåñîм, 22% яâ-
лялèñь ïаõîòнûмè угîдьямè è 14% – луга-
мè. Тîльêî 3,4% лåñа дîñòèгалè âîçраñòа 
100 лåò. Мåñòîîбèòанèя âарьèрîâалè îò 
лугîâ, нåбîльшèõ лåñîâ è çна÷èòåльнîгî 
êîлè÷åñòâа ïашнè дî лåñîâ, нåбîльшèõ 
у÷аñòêîâ ïашнè è êуñòарнèêîâ (мåнåå 1%), 
а òаêжå ïрåдñòаâлялè òèïè÷нûé мîçаè÷-
нûé ландшафò ñ у÷аñòêамè âîçдåлûâаåмûõ 
çåмåль, лугîâ è лåñîâ. Оñнîâнûå угрîçû 
мåñòîîбèòанèям âêлю÷аюò раçраñòанèå 
лугîâ, âñïаõèâанèå лугîâ, ñîîружåнèå âå-
òрîïарêîâ è ñîлнå÷нûõ ñòанцèé, ïîжарû.
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An obvious increase in a density of Lesser 
Spotted Eagle (LSE, Clanga [Aquila] pom-
arina) in the eastern part of its range and 
some eastward expansion of the range was 
noted in the 1990s. Breeding of the spe-
cies was confirmed in the north of Moscow 
Region (Wildlife Sanctuary “Zhuravlinaya 
Rodina”), in Yaroslavl region (Darvinsky 
State Nature Reserve), in Tula region (State 
Nature Reserve “Tulskiye Zaseki”) and in 
Ivanovo region (Federal Wildlife Sanctuary 
“Klyazminsky”). In the first decade of XXI 
century a breeding of LSE was confirmed 
in Vladimir and Voronezh regions (Egoro-
va, 2000, 2008, Grinchenko et al., 2008, 
Sapelnikov et al., 2008). During the first 
two decades of XXI breeding sites of LSE 
were found in Kostroma region and prob-
ably in Ryazan Region (Okskiy State Nature 
Reserve) (Khlebosolov, 2008). 

The latest data confirm a continued east-
ward expansion of Lesser Spotted Eagle’s 
range in European Russia. In May – June of 
2018 a territorial pair was observed in the 
National Park “Chavash Varmane” in the 
Chuvash Republic (N 54°50’; E 46°59’). On 
July 24–25, a pair with two fledglings was 
recorded on that site (Glushenkov, in press). 
Nowadays, it is the most eastern point of 
confirmed breeding of LSE, located ca. 300 
km east from the floodplain of river Lukh 
in Ivanovo region where the most eastern 
breeding place was known before. Pair of 
LSE was observed on May 14, 2018 in Bol-
shaya Kokshaga State Nature Reserve in the 
Republic of Mariy-El (N 56°34’; E 47°18’). 
On July 9, 2018, one adult bird was record-
ed in the same place (Gennady Bogdanov, 
unpublished report). This potential breeding 
site located even more eastwards than Na-
tional Park “Chavash Varmane”. Thus, it is 
possible that the eastern border of the LSE 
range reaches the 47th meridian.

New observations confirm our earlier 
finding that nesting areas of LSEs on the 
eastern border of its range spatially related 
with the nesting areas of Greater Spotted 
Eagles (GSE, Clanga [Aquila] clanga). How-
ever, a habitat segregation was recorded: 
GSE breeds in swampy alder (Alnus glutino-
sa) woodlands, while LSE prefers dry mixed 

Замåòнîå уâåлè÷åнèå ïлîòнîñòè наñåлå-
нèя малîгî ïîдîрлèêа (Clanga [Aquila] 
pomarina) â âîñòî÷нîé ÷аñòè арåала è раñ-
ïрîñòранåнèå âèда на âîñòîê бûлî îòмå-
÷åнî â 1990-õ гîдаõ. Раçмнîжåнèå âèда 
ïîдòâåрждåнî на ñåâåрå Мîñêîâñêîé 
îбл. (Жураâлèная Рîдèна), â Ярîñлаâñêîé 
îбл. (Äарâèнñêèé гîñударñòâåннîгî çаïî-
âåднèêа), Тульñêîé îбл. (Гîñударñòâåннûé 
çаïîâåднèê «Тульñêèå Заñåêè») è Иâанîâ-
ñêîé îбл. (Фåдåральнûé çаêаçнèê «Кляçь-
мèнñêèé»). Â ïåрâîм дåñяòèлåòèè XXI âåêа 
îòмå÷åнî гнåçдîâанèå малîгî ïîдîрлèêа 
âî Âладèмèрñêîé è Âîрîнåжñêîé îбла-
ñòяõ (Åгîрîâа 2000, 2008, Грèн÷åнêî è др. 
2008, Ñаïåльнèêîâ è др. 2008). 

За дâа ïåрâûõ дåñяòèлåòèя XXI âåêа âû-
яâлåнû мåñòа гнåçдîâанèя âèда â Кîñòрîм-
ñêîé îблаñòè è, âåрîяòнî â Ряçанñêîé 
îблаñòè (Оêñêèé гîñударñòâåннûé çаïî-
âåднèê) (Хлåбîñîлîâ 2008). 

Ïîñлåднèå ïîлу÷åннûå даннûå ïîд-
òâåрждаюò ïрîдîлжåнèå раñшèрåнèя арå-
ала малîгî ïîдîрлèêа на âîñòîê â Åâрîïåé-
ñêîé ÷аñòè Рîññèè. Â маå – èюнå 2018 г. 
òåррèòîрèальная ïара наблюдалаñь â на-
цèîнальнîм ïарêå Чаâаш Âарманå Чуâаш-
ñêîé Рåñïублèêè (N 54°50’; E 46°59’). 24 è 
25 èюля â эòîм мåñòå бûла çафèêñèрîâана 
ïара ñ дâумя лёòнûмè ïòåнцамè (Глушåн-
êîâ, â ïå÷аòè). Эòî ñамая âîñòî÷ная òî÷êа 
ñ ïîдòâåрждённûм раçмнîжåнèåм малîгî 
ïîдîрлèêа на ñåгîдняшнèé дåнь, раñïîлî-
жåнная â 300 êм ê âîñòîêу îò ïîéмû р. Луõ 
â Иâанîâñêîé îблаñòè, гдå раньшå бûлî 
èçâåñòнî ñамîå âîñòî÷нîå мåñòî гнåçдî-
âанèя.  Ïара малûõ ïîдîрлèêîâ наблюда-
лаñь 14 мая 2018 г. â бîльшîм Кîêшагñêîм 
гîñударñòâåннîм çаïîâåднèêå â Рåñïублè-
êå Марèé Эл (N 56°34’; E 47°18’). 9 èюля 
2018 гîда òам жå бûла çафèêñèрîâана 
îдна âçрîñлая ïòèца (Г.À. Бîгданîâ, лè÷-
нîå ñîîбùåнèå). Эòîò âîçмîжнûé гнåçдî-
âîé у÷аñòîê раñïîлîжåн нåмнîгî âîñòî÷-
нåå нацèîнальнîгî ïарêа Чаâаш Âарманå. 
Ïîэòîму âåрîяòнî, ÷òî âîñòî÷ная гранèца 
арåала малîгî ïîдîрлèêа дîñòèгаåò 47-гî 
мåрèдèана. 

Нîâûå наблюдåнèя ïîдòâåрждаюò îб-
наружåнную намè ранåå îñîбåннîñòь: 
гнåçдîâûå у÷аñòêè малîгî ïîдîрлèêа ïрî-
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Гибрид большого и малого подорлика (Clanga clanga x C. pomarina). Фото И. Карякина.

Hybrid of Greater and Lesser Spotted Eagle (Clanga clanga x C. pomarina). Photo by I. Karyakin.

forests. Hybridization between two species 
of spotted eagles is a usual phenomenon on 
the eastern periphery of the range. It is a se-
rious problem for the Greater Spotted Eagle 
that is much rarer species with a serious de-
cline of numbers on the western border of its 
range. Thus, features of distribution, ecology, 
and hybridization of the LSE in the eastern 
part of its range demand further studying.

ñòранñòâåннî ñâяçанû ñ гнåçдîâûмè у÷аñò-
êамè бîльшîгî ïîдîрлèêа (Clanga [Aqui-
la] clanga) на âîñòî÷нîé гранèцå арåала 
ïåрâîгî âèда. Нî ïрè эòîм бûла çафèêñè-
рîâана ñåгрåгацèя мåñòîîбèòанèé: бîль-
шîé ïîдîрлèê гнåçдèòñя â çабîлî÷åннûõ 
÷åрнîîльõîâûõ лåñаõ, â òî âрåмя êаê ма-
лûé ïîдîрлèê ïрåдïî÷èòаåò бîлåå ñуõèå 
ñмåшаннûå лåñа. Гèбрèдèçацèя дâуõ âèдîâ 
ïîдîрлèêîâ – îбû÷нîå яâлåнèå на âîñ-
òî÷нîé ïåрèфåрèè арåала. Эòî ñåрьёçная 
ïрîблåма для бîльшîгî ïîдîрлèêа, гî-
раçдî бîлåå рåдêîгî âèда õèùнûõ ïòèц ñ 
âûражåннûм ñнèжåнèåм ÷èñлåннîñòè на 
çаïаднîé гранèцå арåала. Таêèм îбраçîм, 
îñîбåннîñòè раñïрîñòранåнèя, эêîлîгèè 
è гèбрèдèçацèè малîгî ïîдîрлèêа â âîñ-
òî÷нîé ÷аñòè арåала òрåбуюò дальнåéшåгî 
èçу÷åнèя.
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The ringing program of the Russian Raptor 
Research and Conservation Network (RR-
RCN) has been in operation since 2012. By 
August 15, 2018, the database includes in-
formation on 4354 ringed birds of prey and 
253 (5.8%) ring recoveries and observations 
of live birds in the wild. The database of ring-
ing, as well as the information on the applied 
color schemes, can be found in the section 
“Ringing” on the web resource of the Russian 
Raptor Research and Conservation Network 
WWW.RRRCN.RU21. Reports on the ringing 
are published in the journal “Raptors Conser-
vation” (Bekmansurov et al., 2012; Nikolen-
ko, 2013; Karyakin et al., 2015; Bekmansur-
ov et al., 2016; Bekmansurov et al., 2017).

Large birds of prey make up about 40% 
of all ringed birds. The Steppe Eagle Aquila 
nipalensis (more than 700 individuals), the 
Imperial Eagle A. heliaca (more than 500 
individuals), the White-tailed Eagle Hali-
aeetus albicilla (more than 350 individuals) 
are the leaders among them, taking into ac-
count data not included in the database for 
2018 and unpublished data for 2017.

At present, data on 93 ring recoveries and 
observations of large birds of prey in nature 
have been published. Colored rings made it 
possible to identify live birds in nature thanks to 
photo-documentation in 45 cases (48.4%). In 
other cases (51.6%), information was obtained 
as a result of finding dead or weakened birds 
during migrations and in wintering grounds, as 
well as of trapping birds in wintering grounds.

The ringing allowed to approach the prob-
lem of high death rate among young birds, 

Ïрîграмма êîльцåâанèя Рîññèéñêîé ñåòè 
èçу÷åнèя è îõранû ïåрнаòûõ õèùнèêîâ (RR-
RCN) дåéñòâуåò ñ 2012 гîда. К 15 аâгуñòа 2018 
г. â баçå даннûõ ñîдåржèòñя èнфîрмацèя îб 
4354 îêîльцîâаннûõ õèùнûõ ïòèцаõ è 253 
(5,8%) âîçâраòаõ êîлåц è наблюдåнèé жèâûõ 
ïòèц â ïрèрîдå. Баçа даннûõ êîльцåâанèя, 
êаê è èнфîрмацèя î ïрèмåняåмûõ цâåòîâûõ 
ñõåмаõ ñîдåржèòñя â раçдåлå «Кîльцåâанèå» 
на âåб-рåñурñå Рîññèéñêîé ñåòè èçу÷åнèя è 
îõранû ïåрнаòûõ õèùнèêîâ WWW.RRRCN.
RU21. Оò÷ёòû î êîльцåâанèè ïублèêуюòñя â 
журналå «Ïåрнаòûå õèùнèêè è èõ îõрана» 
(Бåêманñурîâ è др., 2012; Нèêîлåнêî, 2013; 
Каряêèн è др., 2015; Бåêманñурîâ è др., 
2016; Бåêманñурîâ è др., 2017).

Круïнûå õèùнûå ïòèцû ñîñòаâляюò îêî-
лî 40 % èç âñåõ îêîльцîâаннûõ ïòèц. Иç 
нèõ, ñ у÷ёòîм нå ïîñòуïèâшèõ â баçу дан-
нûõ ñâåдåнèé çа 2018 гîд è нåîïублèêî-
âаннûõ даннûõ çа 2017 гîд, лèдèруюò ñòåï-
нîé îрёл (Aquila nipalensis) – бîлåå 700 
îñîбåé, îрёл-мîгèльнèê (A. heliaca) – бî-
лåå 500 îñîбåé, îрлан-бåлîõâîñò (Haliaee-
tus albicilla) – бîлåå 350 îñîбåé.

Â наñòîяùåå âрåмя îïублèêîâанû даннûå î 
93 âîçâраòаõ êîлåц è наблюдåнèяõ êруïнûõ 
õèùнûõ ïòèц â ïрèрîдå. Цâåòнûå êîльца ïî-
çâîлèлè èдåнòèфèцèрîâаòь жèâûõ ïòèц â ïрè-
рîдå благîдаря фîòîфèêñацèям â 45 ñлу÷аяõ 
(48,4%). Â îñòальнûõ ñлу÷аяõ (51,6%) èнфîр-
мацèя ïîлу÷åна â рåçульòаòå гèбåлè èлè на-
õîждåнèя ïòèц â îñлаблåннîм ñîñòîянèè âî 
âрåмя мèграцèé è â мåñòаõ çèмîâîê, а òаêжå â 
рåçульòаòå îòлîâа ïòèц â мåñòаõ çèмîâîê. 

Кîльцåâанèå ïîçâîлèлî ïîдîéòè ê ïîнèма-

21 http://rrrcn.ru/ru/ringing
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Рис. 1. Схемы возвратов колец и наблюдения меченных орлов-могильников (Aquila heliaca) и степных орлов (Aquila nipalensis). 
Фото М. Барса, Р. Виктора и Д. Форсмана.

Fig. 1. Map of recoveries and observations of ringed Imperial Eagles (Aquila heliaca) and Steppe Eagles (Aquila nipalensis). 
Photos by M. Barth, R. Victor and D. Forsman.

often perishing in anthropogenic condi-
tions, and to identify the impact of trapping 
eagles on migration routes and in wintering 
grounds. The trapping of eagles in winter-
ing grounds is clearly of commercial na-
ture. The problem of trapping eagles from 
Russia is also noted by foreign colleagues 
(Al-Sheikhli et al., 2017). The main coun-
tries where the trapping of birds from Russia 
was detected are the countries of the Mid-
dle East and some African states. Probably, 
due to the death of a significant number of 
young birds, a low rate of philopatry was 
recorded.

The number of ringers in the countries of 
the former USSR lags far behind the number 
of ringers in Europe. In total, about 40 peo-
ple took part in the RRRCN ringing program.

нèю ïрîблåмû маñшòабнîé ñмåрòнîñòè мîлî-
дûõ ïòèц, нåрåдêî ïîгèбаюùèõ â òåõнîгåннûõ 
уñлîâèяõ, а òаêжå âûяâèòь ïрåññèнг îòлîâа 
îрлîâ на ïуòяõ мèграцèè è â мåñòаõ çèмîâîê. 
Оòлîâ îрлîâ â мåñòаõ çèмîâîê нîñèò яâнî êîм-
мåр÷åñêèé õараêòåр. Ïрîблåма îòлîâа îрлîâ 
èç Рîññèè òаêжå îòмå÷åна çарубåжнûмè êîл-
лåгамè (Àль-Шåéõлè è др., 2017). Оñнîâнûå 
ñòранû, гдå âûяâлåн îòлîâ ïòèц èç Рîññèè – эòî 
ñòранû Блèжнåгî Âîñòîêа è îòдåльнûå гîñу-
дарñòâа Àфрèêè. Âåрîяòнî, ïî ïрè÷èнå гèбåлè 
çна÷èòåльнîгî êîлè÷åñòâа мîлîдûõ ïòèц îòмå-
÷åн нèçêèé ïîêаçаòåль фèлîïаòрèè. 

Кîлè÷åñòâî êîльцåâаòåлåé â ñòранаõ бûâ-
шåгî ÑÑÑР çамåòнî îòñòаёò â ñраâнåнèè ñ 
êîлè÷åñòâîм êîльцåâаòåлåé â ñòранаõ Åâ-
рîïû. Â ïрîграммå êîльцåâанèя RRRCN 
ïрèнèмалî у÷аñòèå îêîлî 40 ÷åлîâåê.
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What is guiding soaring migratory birds to 
choose right direction for migration and 
right path during the migration and to find 
right place for wintering? Would be easy 
to say – the instinct. But is it the instinct to 
follow individuals of the same (or similar) 
species or instinct to choose own (right) mi-
gration path. Or both? The relative contribu-
tion of genes and environment in shaping 
the living world is one of the crucial ques-
tions in science. Genetical predominance 
for migration is predominantly genetically 
determined in passerine birds (“clock and 
compass” mechanism), while in large soar-
ing birds, it is presumed that social (cultural) 
factors play the largest role. 

Hereby we show that genetic determina-
tion in soaring birds is also more important 
than hitherto ascertained. We used GPS-te-
lemetry to compare the autumn journeys 
and wintering ranges of two closely related 
large raptorial bird species (Lesser Spotted 
Eagle – 27, Greater Spotted Eagle – 21) 
and hybrids between them (14). That is 
remarkable part of GSEs and hybrids pop-
ulation on western margin of the range. 
Hybrids timed their migrations similarly 
to one parental species but had wintering 
distributions and home range sizes like the 
other. Tracking data was supported by ring 
recovery and habitat suitability modelling. 
These results suggest a strong genetic influ-
ence on migration strategy via a segregated 
dominance effect, although it does not rule 
out the contribution of social interactions. 
No differences between sexes was found. 
We wish maybe, to find easy solutions, but 

Чòî âåдёò ïаряùèõ ïòèц на ïуòè èõ мèгра-
цèè? Чòî ïîçâîляåò âûбраòь ïраâèльнîå 
наïраâлåнèå, âåрнûé ïуòь, наéòè нужнîå 
мåñòî çèмîâêè? Лåгêî ñêаçаòь, ÷òî эòî – 
èнñòèнêò. Нî åñòь лè эòî èнñòèнêò ñлåдî-
âанèя çа êîнñïåцèфèêамè (èлè блèçêèмè 
âèдамè) èлè èнñòèнêò âûбîра ñîбñòâåннî-
гî (âåрнîгî) мèграцèîннîгî ïуòè? Илè è 
òî, è другîå? Ñîîòнîшåнèå âêлада гåнîâ 
è ñрåдû â фîрмèрîâанèå жèâîгî – эòî 
îдèн èç âажнåéшèõ âîïрîñîâ â науêå. Äî-
мèнèрîâанèå гåнåòè÷åñêîé ñîñòаâляюùåé 
â мèграцèîннîм ïîâåдåнèè уñòанîâлåнî 
для âîрîбьèнûõ ïòèц (мåõанèçм ÷аñîâ è 
êîмïаñа), â òî âрåмя êаê для êруïнûõ ïа-
ряùèõ ïòèц ïрåдïîлагаåòñя дîмèнанòа ñî-
цèальнûõ фаêòîрîâ. 

Â даннîм èññлåдîâанèè мû ïîêажåм, 
÷òî гåнåòè÷åñêая дåòåрмèнанòа у ïаряùèõ 
ïòèц òаêжå бîлåå âажна, ÷åм ñ÷èòалîñь 
ранåå. Мû èñïîльçîâалè GPS-òåлåмåòрèю 
для ñраâнåнèя îñåннèõ ïуòåé мèграцèè 
è îблаñòåé çèмîâêè у дâуõ блèçêîрîд-
ñòâåннûõ âèдîâ îрлîâ – бîльшîгî (n=21) 
è малîгî (n=27) ïîдîрлèêîâ, а òаêжå èõ 
гèбрèдîâ (n=14). На çаïаднîм êраю арå-
ала бîльшîгî ïîдîрлèêа ñîñрåдîòî÷åнî 
бîльшîå ÷èñлî åгî гнåçдîâûõ ïîïуляцèé, 
а òаêжå òуò ïрîõîдèò îñнîâная çîна гè-
брèдèçацèè. Ñâîю мèграцèю гèбрèдû 
ïрèурî÷èâаюò êî âрåмåнè мèграцèè îд-
нîгî èç рîдèòåльñêèõ âèдîâ, нî çèмнèé 
арåал è раçмåр çèмîâî÷нîé îблаñòè у 
нèõ ñîâïадаåò ñ другèм âèдîм. Äаннûå 
ïîлу÷åннûå îò òрåêêåрîâ ïîдòâåржда-
юòñя даннûмè âîçâраòîâ êîлåц, а òаêжå 
рåçульòаòамè мîдåлèрîâанèя ïîдõîдяùèõ 
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Птенец большого подорлика (Clanga [Aquila] clanga) помеченный трекером Aquila. Фото К. Бартошука.

Nestling of the Greater Spotted Eagle (Clanga [Aquila] clanga) tagged with transmitter from Aquila. Photo by K. Bartoszuk.

these appear to be complex.
By today, there is more data about these 

species and we can compare if new data suit 
for results of the research described above, 
e.g Belorussian Clanga-project. As well as 
in the future, if you will have tracking data 
of different species – there is possible to 
look these data considering current study.

уñлîâèé ñрåдû. Таêîé рåçульòаò гîâîрèò î 
ñèльнîм âлèянèè гåнîâ на âûбîр мèграцè-
îннîé ñòраòåгèè ïîñрåдñòâîм âûùåïлåнèя 
дîмèнèруюùåгî эффåêòа, õîòя âêлад ñî-
цèальнûõ âçаèмîдåéñòâèé òаêжå нå èñ-
êлю÷аåòñя. Нèêаêèõ раçлè÷èé, ñâяçаннûõ 
ñ ïîлîм, наéдåнî нå бûлî. Мû бû è õîòåлè 
наéòè ïрîñòîå рåшåнèå, нî âñå îêаçалîñь 
ñлîжнî.

На ñåгîдняшнèé дåнь ïîяâèлîñь åùё 
бîльшå даннûõ îб эòèõ âèдаõ, è мû мîжåм 
ñраâнèòь – ñîглаñуюòñя лè нîâûå даннûå 
ñ нашèмè рåçульòаòамè, наïрèмåр òå, ÷òî 
ïîлу÷åнû â Бåлîруññêîм ïрîåêòå ïî ïî-
дîрлèêам. И òаêжå â будуùåм – ïрè налè-
÷èè даннûõ ñ òрåêêåрîâ для ñамûõ раçнûõ 
âèдîâ, мîжнî будåò ñраâнèâаòь эòè даннûå 
ñ нашèмè.
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Хаòаé яâляåòñя îднèм èç âажнûõ «буòûлî÷-
нûõ гîрлûшåê» Ïалåарêòèêè для мèграцèè 
ïаряùèõ ïòèц. Эòî мåñòî âñòрå÷è дâуõ 
раçнûõ маршруòîâ мèграцèè èç Åâрîïû è 
Àçèè. К ñîжалåнèю, â эòîм рåгèîнå нå âå-
дёòñя мîнèòîрèнг мèграцèè ïòèц. Äаннîå 
èññлåдîâанèå îбîбùаåò наблюдåнèя çа 
îñåннåé è âåñåннåé мèграцèåé ñ 2014 г. ïî 
2018 г. на âåòрянîé элåêòрîñòанцèè (ÂЭÑ) 
âблèçè Хаòая, гдå ïрîõîдèò мèграцèîннûé 
маршруò âòîрè÷нîгî çна÷åнèя. Â òå÷åнèå 
дåâяòè мèграцèîннûõ ñåçîнîâ çа 511 днåé 
наблюдåнèé бûлî ïîдñ÷èòанî 262090 
ïòèц. Âñåгî бûлî âñòрå÷åнî 71589 õèù-
нûõ ïòèц. 64,6 % (46276) наблюдаåмûõ 
õèùнûõ ïòèц ïрèшлîñь на малîгî ïîдîр-
лèêа (Clanga [Aquila] pomarina). Рåгуляр-
нî â нåбîльшîм êîлè÷åñòâå наблюдалèñь 
òаêжå бîльшèå ïîдîрлèêè (Clanga [Aquila] 
clanga) è ñòåïнûå îрлû (Aquila nipalensis). 
Наблюдаòåльная òî÷êа наõîдèòñя на âòî-
рè÷нîм ïуòè мèграцèè, наблюдаåмîå êî-
лè÷åñòâî ïòèц è фåнîлîгèя ñèльнî раçлè-
÷аюòñя мåжду ñåçîнамè è îò гîда ê гîду. 
Âûбîр ïòèцамè мåñòнûõ маршруòîâ è èõ 
êîлè÷åñòâî çаâèñяò îò âåòра. Â эòîм нå-
бîльшîм уçêîм мåñòå åñòь нåñêîльêî ÂЭÑ, 
îднаêî бîлåå âажнîé угрîçîé яâляåòñя 
нåçаêîнная îõîòа на õèùнèêîâ. Мåñòнûå 
жèòåлè дîбûâаюò õèùнèêîâ для åдû. Оò-
ñòрåл õèùнûõ ïòèц яâляåòñя наèбîлåå 
âажнûм è ñрî÷нûм âîïрîñîм èõ ñîõранå-
нèя, êîòîрûé нåîбõîдèмî рåшèòь â рåгèî-
нå êаê мîжнî ñêîрåå, òаê êаê êаждûé гîд 
дîбûâаåòñя бîлåå 2000 õèùнèêîâ.

Hatay is one of the most important bottle-
necks for soaring bird migration in the Pale-
arctic region. It is the meeting point of two 
different migration routes from Europe and 
Asia. Unfortunately, bird migration mon-
itoring studies have not been extensively 
carried out in this region. This study cov-
ers seasonal spring and autumn migration 
observations from a wind power plant near 
Hatay, near a secondary migration route, 
starting from 2014 until 2018. During nine 
migration seasons, a total of 262,090 birds 
have been counted in 511 observation days. 
71,589 raptors were observed in total. Of 
the observed raptors, 64.6 % (46,276) were 
Lesser Spotted Eagles (Clanga [Aquila] po-
marina). Greater Spotted Eagles (Clanga 
[Aquila] clanga) and Steppe Eagles (Aquila 
nipalensis) were also observed regularly in 
small numbers. The observation point is in a 
secondary route of migration, numbers and 
phenology differ greatly between seasons 
and from one year to another. Local route 
preference and abundance depend on wind 
conditions. There are several wind power 
plants in this small bottleneck, however the 
most significant threat is illegal hunting of 
raptors. Local people hunt raptors for food. 
The shooting of raptors is the most crucial 
and urgent matter of conservation to be 
solved in the region as soon as possible, as 
each year more than 2,000 raptors are esti-
mated to be shot. 
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Regular observation on autumn migration 
of raptors in the South Baikal migratory 
pass (SBMP) began in the late 1980s, and 
in the late 1990s, full-season counts began 
(25 August – 10–20 October). During au-
tumn, 5722–14639 individuals of soaring 
raptors have been recorded. They prefer not 
to cross Lake Baikal over the water, but in-
stead flying in thermals along the western 
bank of Baikal; significant numbers of eagles 
from the southern part of Irkutsk Region 
pass through this “bottleneck” (Alexey-
enko, Fefelov, 2009). Our stationary cen-
suses cover more than 3/4 of the width of 
this bottleneck.

The migration of eagles goes usually be-
tween 9 AM and 5 PM (by the present time 
zone of Irkutsk), but rarely it may prolong 
up to 6 PM. In the cloudless weather, eagles 
combine soaring and gliding over southern 
bank slopes, and if they cross the southern-
most part of Baikal (no more than 8 km over 
the water) they use flapping flight. Flapping 
flight is actively used in the cloudy weather. 
The migration stops in the rain. Eagles often 
landed in dusk or before heavy rains. Thus, 
unidirectional trends of weather-climatic 
conditions can definitely affect the eagle 
migration in SBMP.

Cases of high migration (>1.5 km above 
the ground i.e. >2 km from the sea level) 
were not discovered. In the local land-
scapes soaring birds prefer not to go higher 
than 0.8 km above the ground, or probably 
cannot get to the higher altitudes.

In the 2010s, the total numbers of all ea-
gles (Aquila spp.) have been coming down 
up to c. 40 individuals per season, vs. r > 
100 individuals per season in 1980–2000s. 
In the 1980s, Golden Eagle (GE) (Aquila 
chrysaetos) made 1.4% of all raptors mi-
grating through SBMP, and Imperial Eagle 

Рåгулярнûå наблюдåнèя çа îñåннèм ïрî-
лåòîм ñîêîлîîбраçнûõ â Южнîбаéêаль-
ñêîм мèграцèîннîм êîрèдîрå (ЮМК) на-
÷алèñь âî âòîрîé ïîлîâèèå 1980-õ гîдîâ, 
а â êîнцå 1990-õ на÷аòû è ïîлнîñåçîннûå 
у÷åòû (25 аâгуñòа – 10–20 îêòября). За 
îñåнь â êîрèдîрå рåгèñòрèруåòñя 5722–
14639 îñîбåé яñòрåбèнûõ-ïарèòåлåé. 
Ïîñêîльêу îнè ïрåдïî÷èòаюò нå ïåрåñå-
êаòь Баéêал над âîдîé, а дâèгаòьñя âдîль 
òåрмèêîâ над çаïаднûм ïîбåрåжьåм дî 
ñужåнèя îçåра, ÷åрåç «буòûлî÷нîå гîр-
лûшêî» êîрèдîра ïрîлåòаåò çна÷èòåльная 
÷аñòь îрлîâ, наñåляюùèõ, êаê мèнèмум, 
юг Ирêуòñêîé îблаñòè (Àлåêñååнêî, Фå-
фåлîâ, 2009). Ïрè ñòацèîнарнûõ у÷åòаõ 
ïîêрûâаåòñя нå мåнåå 3/4 ïîлîñû маêñè-
мальнîé êîнцåнòрацèè мèгранòîâ â «гîр-
лûшêå». 

Мèграцèя îрлîâ ïрîèñõîдèò îбû÷нî 
мåжду 9 è 17 ÷ (ïî ñîâрåмåннîé ÷аñîâîé 
çîнå Ирêуòñêîé îблаñòè), è лèшь â мîù-
нûõ ïèêаõ ïрîлёòа яñòрåбèнûõ – дî 18 ÷. 
Â малîîбла÷ную ïîгîду îрлû ñî÷åòаюò 
ïарåнèå ñî ñêîльжåнèåм над бåрåгîâûмè 
ñêлîнамè южнîé эêñïîçèцèè, а ïрè ïåрå-
ñå÷åнèè южнîé îêîнå÷нîñòè Баéêала (на 
раññòîянèå нå бîлåå 8 êм над âîдîé) аê-
òèâнî èñïîльçуюò машуùèé ïîлåò. Ïрè 
îбла÷нîé ïîгîдå ïîñлåднèé òаêжå аêòèâ-
нî ïрèмåняåòñя. Â дîждь мèграцèè нåò. 
Нåîднîêраòнî наблюдалè ïрåêраùåнèå 
ïîлåòа îрламè ïрè наñòуïлåнèè âå÷åра 
èлè длèòåльнîгî дîждя. Ïîэòîму наïраâ-
лåннûå òрåндû ïîгîднî-êлèмаòè÷åñêèõ 
èçмåнåнèé, нåñîмнåннî, мîгуò îêаçûâаòь 
âлèянèå на îбùèé õараêòåр мèграцèè îр-
лîâ â ЮМК.

За âñё âрåмя у÷åòîâ нå îбнаружåнî ñлу-
÷аåâ ñâåрõâûñîêîгî ïрîлåòа (бîлåå 1,5 êм 
îò çåмлè, ò.å. бîлåå 2 êм îò урîâня мîря). 
Â уñлîâèяõ даннîé мåñòнîñòè âèдû-ïарè-
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(A. heliaca) (IE) – 0.3% (Ryabtsev et al., 
2001); however, full-season censuses were 
not yet made in that period. In 1996–2003, 
rates of GE and IE were 0.32–0.48% and 
0.33–0.52% of all migrants respectively, 
with 25–39 and 28–40 individuals respec-
tively. A rate of adults was on average 56% 
and of juveniles – 27% in GE; 39% and 36% 
respectively in IE. The difference between 
the species is suitable for a usual brood size 
in our region i.e. usually two chicks fledge 
in IE and one – in GE. In 2011, the number 
of GE was only 15 individuals, and IE – 16; 
in 2016 – 11 individuals for each species 
(0.1% for each). The rate of adults was 47% 
in GE and 56% in IE in 2011, and 36% and 
64% respectively in 2016.

Numbers of Greater Spotted Eagle (A. 
clanga) are about 11–15 individuals per 
autumn (0.1%), but in the 2000s they 
were higher i.e. in average 32 per autumn. 
Steppe Eagle (A. nipalensis) was not count-
ed before 1996, single individuals were 
seen later; in 2001–2003 it was observed 
regularly i.e. 11, 20, and 14 individuals re-
spectively (0.1%) (Fefelov et al., 2004). In 
the 2010s, about five individuals are record-
ed per autumn including single juveniles.

Numbers of Booted Eagle (Hieraaetus 
pennatus) have been much increased. In the 
late 1980s only four individuals were seen 
(0.06% of all migrants), and in the period 
of similar longevity in late 1990s and early 
2000s – the species representation grown 
up to 128 individuals (0.2%). From the ear-
ly 2000s, 21–59 individuals (0.2–0.6%) are 
counted annually. The dark morph predom-
inates (89%).

White-tailed Eagle (Haliaeetus albicilla) 
and Osprey (Pandion haliaetus) are not re-
viewed here as their numbers are nonsignif-
icant (less than 5-10 individuals per autumn 
for each species). However, we noted the 
tendency for decrease of migrating White-
tailed Eagles in the XXI century: no more 
than 1–2 individuals per autumn. It may be 
caused by the same climatic changes that 
affected positively the number of White-
tailed Eagles wintering in the source of An-
gara River: nowadays 2-7 individuals annu-
ally winter here. By preliminary data, GEs 
began to stay on their breeding areas on the 
western bank of Lake Baikal during winters 
more often as well.

Thus, from the 2000s, total numbers of GE 
and IE migrating through SBMP as well as 
numbers of immature individuals of IE were 
decreased. It is suitable to the recent unfa-
vorable situation at the breeding range of 

òåлè, âêлю÷ая îрлîâ, дажå ïрè мîùнûõ 
âîñõîдяùèõ ïîòîêаõ ïрåдïî÷èòаюò нå 
ïîднèмаòьñя âûшå 0,8 êм îò урîâня çåмлè 
èлè нå мîгуò набраòь бîльшую âûñîòу.

Обùåå êîлè÷åñòâî âñåõ îрлîâ (Aquila 
spp.) çа îñåнь â 2010-õ гîдаõ ñнèçèлîñь 
дî 40 îñîбåé, õîòя â 1980–2000-õ мîг-
лî ïрåâûшаòь ñîòню. Â 1980-õ бåрêуò (A. 
chrysaetos) ñîñòаâлял 1,4%, а îрёл-мîгèль-
нèê (A. heliaca) – 0,3% îò âñåõ у÷òåннûõ 
â ЮМК мèгрèруюùèõ ñîêîлîîбраçнûõ 
(Рябцåâ è др., 2001); на òîò ïåрèîд, îд-
наêî, ïîлнîñåçîннûå у÷åòû åùå нå ïрî-
âîдèлèñь. Â 1996–2003 гг. дîлè бåрêуòа 
è мîгèльнèêа ñîñòаâлялè, ñîîòâåòñòâåннî, 
0,32–0,48% è 0,33–0,52% âñåõ мèгранòîâ, 
ïрè ÷èñлåннîñòè, ñîîòâåòñòâåннî, 25–39 
è 28–40 îñîбåé çа îñåнь. Ñрåдè бåрêуòîâ 
дîля âçрîñлûõ ñîñòаâляла â ñрåднåм 56%, а 
мîлîдûõ – 27%, ñрåдè мîгèльнèêîâ – 39% 
è 36% ñîîòâåòñòâåннî; мåжâèдîâая раç-
нèца ñîîòâåòñòâуåò бîльшåé рåгèîнальнîé 
âåлè÷èнå âûâîдêа у мîгèльнèêа (÷аùå âñå-
гî 2 ñлёòêа), ÷åм у бåрêуòа (îбû÷нî 1 ñлё-
òîê). Â 2011 абñîлюòнîå ÷èñлî бåрêуòîâ 
ñîñòаâèлî âñåгî 15, а мîгèльнèêîâ – 16; 
â 2016 – ïî 11 îñîбåé (ïî 0,1% âñåõ мè-
гранòîâ). Äîля âçрîñлûõ бåрêуòîâ â 2011 
раâнялаñь 47%, а мîгèльнèêîâ – 56%, â 
2016  – ñîîòâåòñòâåннî, 36% è 64%.

Чèñлåннîñòь бîльшîгî ïîдîрлèêа (A. clanga) 
– ïîрядêа 11–15 îñîбåé çа ñåçîн (0,1% 
âñåõ мèгранòîâ), нî â 2001–2003 бûла 
âûшå – â ñрåднåм çа эòîò ïåрèîд 32 îñî-
бè/îñåнь. Ñòåïнîé îрåл (A. nipalensis) дî 
1996 âîîбùå нå îòмå÷алñя â ЮМК, ïîçд-
нåå рåгèñòрèрîâалèñь îдèнî÷нûå âñòрå-
÷è; â 2001–2003 îн наблюдалñя ïîñòîян-
нî – ñîîòâåòñòâåннî, 11, 20 è 14 îñîбåé 
(0,1% âñåõ мèгранòîâ) (Фåфåлîâ è др., 
2004). Ïîрядêа ïяòè îñîбåé çа îñåнь îò-
мå÷аåòñя â 2010-õ гîдаõ, â ò. ÷. îдèнî÷нûå 
ïòèцû òåêуùåгî гîда рîждåнèя.

Зна÷èòåльнî âûрîñла ÷èñлåннîñòь îрла-
êарлèêа (Hieraaetus pennatus). Таê, âî âòî-
рîé ïîлîâèнå 1980-õ åгî наблюдалè лèшь 
4 раçа (0,06% âñåõ мèгранòîâ), а çа ñõîд-
нûé ïî длèòåльнîñòè ïåрèîд лåò â êîнцå 
1990-õ è на÷алå 2000-õ – 128 (0,2%). Ñ 
на÷ала 2000-õ у÷èòûâаåòñя 21–59 îрлîâ-
êарлèêîâ åжåгîднî, ñ дîлåé у÷аñòèя 0,2–
0,6%. Ïрåîбладаåò òåмная фîрма (89%).

Орлан-бåлîõâîñò (Haliaeetus albicilla) è 
ñêîïа (Pandion haliaetus) нå раññмаòрèâа-
юòñя â даннîм ñîîбùåнèè, ïîñêîльêу èõ 
÷èñлåннîñòь â ЮМК нèçêа (нå бîлåå 5–10 
îñîбåé êаждîгî âèда çа îñåнь). Тåм нå 
мåнåå, îòмåòèм òåндåнцèю умåньшåнèя 
÷èñла мèгрèруюùèõ ÷åрåç ЮМК îрланîâ 
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IE in Irkutsk Region (Ryabtsev, 2016). IE is a 
far-distant migrant while some part of GEs 
population stays overwinter on their breed-
ing grounds and some others seem to go 
for a little distance. However, the dynam-
ics of both species are synchronous and is 
likely to reflect changes in their breeding 
numbers rather than shifts in their migratory 
directions or strategies.

Also, the time shift to the earlier peri-
od in the migration of eagles is obvious in 
the present time in comparison with the 
1980s–1990s. October became a month of 
the very weak migration nowadays, while 
before it was a period of numerous migra-
tion.

â XXI âåêå: нå бîлåå 1–2. Âîçмîжнî, эòî 
èмååò îбùèå êлèмаòè÷åñêèå ïрè÷èнû ñ 
уâåлè÷åнèåм ÷èñла îрланîâ, çèмуюùèõ 
â èñòîêå Àнгарû: çèмîâêè ñòалè åжåгîд-
нûмè, çдåñь îñòаåòñя нå мåнåå 2 îñîбåé 
(èнîгда дî 7). Ïî ïрåдâарèòåльнûм дан-
нûм, бåрêуòû òаêжå ñòалè ÷аùå рåгèñòрè-
рîâаòьñя на çèмîâêå â мåñòаõ гнåçдîâанèя 
на çаïаднîм ïîбåрåжьå Баéêала.

Иòаê, ñ 2000-õ гîдîâ ñнèçèлîñь è îбùåå 
÷èñлî мèгранòîâ бåрêуòа è îрла-мîгèль-
нèêа, è ÷èñлî нåïîлîâîçрåлûõ мèгранòîâ 
у îрла-мîгèльнèêа. Эòî ñîîòâåòñòâуåò è 
нåблагîïîлу÷нîé ñèòуацèè ñ гнåçдîâанè-
åм мîгèльнèêа â Ирêуòñêîé îблаñòè (Ряб-
цåâ, 2016). Хîòя îн – дальнèé мèгранò, а 
÷аñòь бåрêуòîâ îñòаåòñя на çèму â гнåçдî-
âîм рåгèîнå (а ÷аñòь, âåрîяòнî, улåòаåò 
нåдалåêî), дèнамèêа ñèнõрîнна è ïрåдïî-
лîжèòåльнî îòражаåò èмåннî èçмåнåнèå 
гнåçдîâîé ÷èñлåннîñòè, а нå (èлè нå òîль-
êî) ñдâèгè â мèграцèîннûõ наïраâлåнèяõ, 
òаêòèêå èлè ñòраòåгèè ïрîлåòа.

Крîмå òîгî, â наñòîяùåå âрåмя çамåòåн 
бîлåå раннèé ïрîлёò îрлîâ: îêòябрь âмå-
ñòî мåñяца èõ аêòèâнîé мèграцèè ñòал мå-
ñяцåм î÷åнь âялîгî ïрîлёòа.

Большой подорлик (Clanga [Aquila] clanga). 
Фото К. Бартошука.

Greater Spotted Eagle (Clanga [Aquila] clanga). 
Photo by K. Bartoszuk.
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The work was carried out in 2009–2018 in 
the sources of Angara river and adjacent ar-
eas, using commonly accepted methods of 
recording birds, adapted to local conditions 
(Ravkin, Chelintsev, 1990; Melnikov, 2016). 
All birds noted on walking routes were re-
corded. The total length of routes is more 
than 4300 km. Systematics and the order 
of species descriptions are according to 
the latest Russian bird report (Koblik et al., 
2006). A preliminary analysis of materials 
on birds of prey is in a previous publication 
(Melnikov, 2016). 

There is no intensive migration of birds 
prey here, and occasional, not annual ob-
servations are typical of almost all raptor 
species registered in the Southern Predbai-
kal region. However, in some years on the 
right bank of the source of the Angara riv-
er there are days with very high numbers 
of migratory birds of this group. As a rule, 
they are noted after a long period of severe 
weather, during which there is no migra-
tion. Birds that stopped migration in such 
conditions are concentrated within the cen-
tral part of the mountain ridge Primorsky. 
At this time, for some species, the forma-
tion of large migratory clusters has been 
recorded, with exception for eagles. Here 
they accumulate and then, after the return 
of favorable weather conditions, they con-
tinue to migrate usually towards the south-
ern extremity of the lake, where there is a 
migratory corridor of raptors. However, this 
direction of migration is clearly noticeable 
during periods of formation of large migra-
tion clusters. At other times, their distribu-
tion covers the sector from of Selenga river 
delta to the southern tip of Lake Baikal and, 
possibly, mountain ridges adjacent to town 
Slyudyanka.

Of the birds of prey featured in the up-
coming conference, there is Osprey (Pan-
dion haliaetus), Greater Spotted Eagle 
(Aquila clanga), Golden Eagle (Aquila 
chrysaetos) and White-Tailed Eagle (Hali-
aeetus albicilla).

Рабîòа âûïîлнåна â 2009–2018 гг. â èñ-
òîêå р. Àнгарû è ïрèлåжаùèõ раéîнаõ, 
ñ èñïîльçîâанèåм îбùåïрèняòûõ мåòî-
дèê у÷ёòа ïòèц, адаïòèрîâаннûõ ê мåñò-
нûм уñлîâèям (Раâêèн, Чåлèнцåâ, 1990; 
Мåльнèêîâ, 2016). Ïрîâîдèлñя у÷åò âñåõ 
ïòèц, âñòрå÷åннûõ на ïåшèõ маршруòаõ. 
Обùèé îбъåм у÷åòнûõ рабîò ñîñòаâляåò 
бîлåå 4300 êм. Ñèñòåмаòèêа è ïîрядîê 
îïèñанèя âèдîâ ïрèâåдåнû ïî ïîñлåднåé 
ñâîдêå ïòèц Рîññèè (Кîблèê è др., 2006). 
Ïрåдâарèòåльнûé аналèç маòåрèалîâ ïî 
õèùнûм ïòèцам ïрèâåдён â ïрåдûдуùåé 
ïублèêацèè (Мåльнèêîâ, 2016). Инòåнñèâ-
нûé ïрîлёò õèùнûõ ïòèц çдåñь îòñуòñòâу-
åò, нî åдèнè÷нûå нå åжåгîднûå âñòрå÷è 
õараêòåрнû ïраêòè÷åñêè для âñåõ âèдîâ, 
çарåгèñòрèрîâаннûõ â Южнîм Ïрåдбаé-
êальå. Однаêî â îòдåльнûå гîдû на ïраâî-
бåрåжьå èñòîêа р. Àнгарû бûâаюò днè ñ 
î÷åнь âûñîêîé ÷èñлåннîñòью ïрîлёòнûõ 
ïòèц эòîé груïïû. Каê ïраâèлî, îнè îò-
мå÷аюòñя ïîñлå длèòåльнîгî è ñèльнîгî 
нåнаñòья, âî âрåмя êîòîрîгî мèграцèя 
îòñуòñòâуåò. Ïòèцû, ïрåêраòèâшèå мè-
грацèю â òаêèõ уñлîâèяõ, çадåржèâаюòñя 
â ïрåдåлаõ цåнòральнîé ÷аñòè Ïрèмîр-
ñêîгî õрåбòа. Â эòî âрåмя для нåêîòîрûõ 
èõ âèдîâ çафèêñèрîâанî фîрмèрîâанèå 
êруïнûõ мèграцèîннûõ ñêîïлåнèé, нî у 
îрлîâ îнè нå îòмå÷åнû. Здåñь ïрîèñõîдèò 
èõ наêîïлåнèå è â ïîñлåдуюùåм, ïîñлå 
âîññòанîâлåнèя благîïрèяòнûõ ïîгîднûõ 
уñлîâèé, îнè ïрîдîлжаюò мèграцèю ÷аùå 
âñåгî â ñòîрîну южнîé îêîнå÷нîñòè îçå-
ра, гдå ñуùåñòâуåò мèграцèîннûé êîрè-
дîр õèùнûõ ïòèц. Однаêî òаêîå наïраâ-
лåнèå мèграцèé яâнî çамåòнî â ïåрèîдû 
фîрмèрîâанèя êруïнûõ мèграцèîннûõ 
ñêîïлåнèé. Â îñòальнîå âрåмя èõ раçлёò 
îõâаòûâаåò ñåêòîр îò дåльòû р. Ñåлåнгè дî 
южнîé îêîнå÷нîñòè Баéêала è, âîçмîж-
нî, ïрèлåжаùèõ ê г. Ñлюдянêа, õрåбòîâ.

Иç õèùнûõ ïòèц, анîнñèрîâаннûõ на 
êîнфåрåнцèè, çдåñь âñòрå÷аюòñя ñêîïа 
(Pandion haliaetus), бîльшîé ïîдîрлèê 
(Aquila clanga), бåрêуò (Aquila chrysaetos) 
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The Osprey during the spring and autumn 
migration occurs here almost every year, 
but it is uncommon. Usually it is one or two 
birds in the spring and three to six individ-
uals in the autumn. There are isolated cases 
of nesting of this species in the upper parts 
of deep valleys going down to Baikal. Here 
it prefers areas of “dark taiga”, characteristic 
of the upper reaches of the rivers.

There is practically no Greater Spotted 
Eagle recorded on the coast of Lake Baikal 
on this section of the lake. It was observed 
only once after a long storm on August 12, 
2016. The reasons for its absence here are 
not clear, since it nests in many parts of the 
mountain ridge Primorsky, and during the 
period of migration it is quite regular.

The Golden Eagle is a regular but uncom-
mon species at the sources of Angara river 
and its upper reaches. It is noted here in 
the winter, as well as during migration and 
nesting. In spring, the first migratory birds 
are observed from the end of February to 
the beginning of March. Presence of Golden 
Eagle at the sources of the Angara in the 
winter period is due to the formation here 
of a large concentration of wintering water-
fowl – up to 32 thousand birds (Melnikov, 
2000). In addition, the birds track the ungu-
lates killed and abandoned by hunters, and 
often feed on their carcasses. Most Eagles 
during migratory periods are observed on 
this wintering ground, although there are 
cases of observations in the taiga of moun-
tain ridge Primorsky. At nesting, the Golden 
Eagle is very rare, although it is noted quite 
frequently in the summer. Usually nesting 
pairs are located 50–60 km from each other. 
Bird’s nests are arranged on sites of a suffi-
ciently high abundance of Hare (Lepus timi-
dus) and therefore, in years of high numbers 
of this species, the Golden Eagle is found 
more frequently on the nesting ground.

Another large bird prey is the White-Tailed 
Eagle, often seen at the sources and upper 
reaches of the Angara river, remains here 
only in the cold of winter, and is not found 
at nesting time. The reason for the assem-
bling of wintering birds of this species here 
is associated with modern climate warming 
and increased forage reserve in winter. In 
the lower part of the wintering area, there is 
a large fur farm, the waste from which nour-
ishes the birds. An important role is played 
by the increased productivity of the upper 
sections of the Angara river. White-Tailed 
Eagles have the opportunity to feed on 
weakened birds of the Goldeneye (Buceph-
ala clangula), which form the basis of the 

è îрлан-бåлîõâîñò (Haliaeetus albicilla). 
Ñêîïа â ïåрèîдû âåñåннèõ è îñåннèõ 

мèграцèé âñòрå÷аåòñя çдåñь ïраêòè÷åñêè 
åжåгîднî, нî îбèлèå åå ÷рåçâû÷аéнî 
îгранè÷åнî. Обû÷нî эòî îдна–дâå ïòèцû 
âåñнîé è òрè–шåñòь îñîбåé îñåнью. Оò-
мå÷аюòñя åдèнè÷нûå ñлу÷аè гнåçдîâанèя 
даннîгî âèда â âåршèнаõ глубîêèõ раñïад-
êîâ, èдуùèõ ê Баéêалу. Здåñь îн îñâаèâаåò 
у÷аñòêè òåмнîõâîéнîé òаéгè, õараêòåрнîé 
для âåрõнèõ у÷аñòêîâ рåê. 

Бîльшîé ïîдîрлèê на ïîбåрåжьå Баéêа-
ла на эòîм åгî у÷аñòêå ïраêòè÷åñêè нå îò-
мå÷аåòñя. Намè îн âñòрå÷åн òîльêî îдèн 
раç ïîñлå çаòяжнîгî нåнаñòья 12 аâгуñòа 
2016 г. Ïрè÷èнû åгî îòñуòñòâèя çдåñь нå-
яñнû, ïîñêîльêу â ïрåдåлаõ Ïрèмîрñêîгî 
õрåбòа на мнîгèõ åгî у÷аñòêаõ îн гнåçдèò-
ñя, а â ïåрèîд ïрîлåòа яâляåòñя дîñòаòî÷-
нî îбû÷нûм âèдîм. 

Бåрêуò – îбû÷нûé, нî î÷åнь малî÷èñ-
лåннûé âèд èñòîêа р. Àнгарû è âåрõнåгî 
åå òå÷åнèя. Оòмå÷аåòñя çдåñь â çèмнèé ïå-
рèîд, а òаêжå âî âрåмя мèграцèé è гнåçдî-
âанèя. Â âåñåннèé ïåрèîд ïåрâûå ïрîлёò-
нûå ïòèцû на÷èнаюò îòмå÷аòьñя ñ êîнца 
фåâраля – на÷ала марòа. Ïрèñуòñòâèå бåр-
êуòа â èñòîêå р. Àнгарû â çèмнèé ïåрèîд 
îбъяñняåòñя фîрмèрîâанèåм çдåñь êруï-
нîé “õîлîднîé” çèмîâêè âîдîïлаâаюùèõ 
ïòèц – дî 32,0 òûñ. îñîбåé (Мåльнèêîâ, 
2000). Крîмå òîгî, ïòèцû îòñлåжèâаюò 
ïîдранêîâ êîïûòнûõ жèâîòнûõ, îñòаâлåн-
нûõ îõîòнèêамè, è ÷аñòî êîрмяòñя на èõ 
òруïаõ. Наèбîлåå ÷аñòî бåрêуòû â мèгра-
цèîннûå ïåрèîдû îòмå÷аюòñя èмåннî на 
эòîé çèмîâêå, õîòя èмåюòñя ñлу÷аè èõ на-
блюдåнèé è â òаéгå Ïрèмîрñêîгî õрåбòа. 
На гнåçдîâанèè бåрêуò î÷åнь малî÷èñлåн, 
õîòя è îòмå÷аåòñя â лåòнèé ïåрèîд дîñòа-
òî÷нî ïîñòîяннî. Обû÷нî гнåçдîâûå ïарû 
наблюдаюòñя â 50–60 êм друг îò друга. 
Гнёçда ïòèцû уñòраèâаюò на у÷аñòêаõ, гдå 
â èçîбèлèè âñòрå÷аåòñя çаяц-бåляê (Lepus 
timidus) è ïîэòîму â гîдû âûñîêîé ÷èñлåн-
нîñòè эòîгî âèда бåрêуò на гнåçдîâьå îò-
мå÷аåòñя çна÷èòåльнî ÷аùå.

Äругîé êруïнûé âèд õèùнûõ ïòèц – îр-
лан-бåлîõâîñò, ÷аñòî îòмå÷аюùèéñя â èñ-
òîêå è âåрõнåм òå÷åнèè р. Àнгарû, îñòаёò-
ñя çдåñь òîльêî на “õîлîдную” çèмîâêу, è â 
гнåçдîâîå âрåмя нå âñòрå÷аåòñя. Ïрè÷èна 
фîрмèрîâанèя çдåñь çèмîâêè ïòèц эòîгî 
âèда ñâяçана ñ ñîâрåмåннûм ïîòåïлåнèåм 
êлèмаòа è ïîâûшåннîé êîрмîâîé баçîé â 
çèмнåå âрåмя. На нèжнåм у÷аñòêå çèмîâ-
êè èмååòñя êруïная çâåрîфåрма, îòõîда-
мè êîòîрîé è ïèòаюòñя ïòèцû. Бîльшую 
рîль èграåò è ïîâûшåнная ïрîдуêòèâнîñòь 
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wintering waterfowl, as well as the weak-
ened fish that are carried to the lower edge 
of the open water in the ice. On this site 
also wintering birds are concentrated – from 
1 to 4, very rarely 6 individuals. Despite the 
regular wintering, the nesting here of birds 
of this species has not yet been established. 
Obviously, limiting the quality as a nesting 
site, is the very high level of development 
of this territory by man.

Thus, despite the high productivity of the 
sources and the upper course of the Ang-
ara river, the number of Eagles recorded is 
low, which is typical for Eastern Siberia at 
the present time. Even in the periods of mi-
gration, their numbers here hardly increase, 
which indicates the absence of intensive mi-
gration of Eagles in this territory, with the ex-
ception of periods of prolonged heat, when 
the passes of the Khamar-Daban mountain 
range are closed. At this time, there is some 
accumulation and a short-term and insignif-
icant increase in the numbers.

âåрõнåгî у÷аñòêа р. Àнгарû. Орланû-бå-
лîõâîñòû èмåюò âîçмîжнîñòь ïèòаòьñя 
îñлаблåннûмè îñîбямè гîгîля (Bucephala 
clangula), ñîñòаâляюùèмè îñнîâу çèмîâêè 
âîдîïлаâаюùèõ ïòèц, а òаêжå ñнулîé рû-
бîé, ñнîñèмîé òå÷åнèåм ê нèжнåму êраю 
ïîлûньè. На эòîм у÷аñòêå è êîнцåнòрèру-
юòñя çèмуюùèå ïòèцû – îò 1 дî 4, êраéнå 
рåдêî, дî 6 îñîбåé. Нåñмîòря на ïîñòîян-
нûå çèмîâêè, гнåçдîâанèå çдåñь ïòèц эòî-
гî âèда дî ñèõ ïîр нå уñòанîâлåнî. О÷å-
âèднî, â êа÷åñòâå îгранè÷èâаюùåé рîлè 
ñнèжаюùåé êа÷åñòâî у÷аñòêа, яâляåòñя 
î÷åнь âûñîêая îñâîåннîñòь эòîé òåррèòî-
рèè ÷åлîâåêîм.

Таêèм, îбраçîм, нåñмîòря на âûñîêую 
ïрîдуêòèâнîñòь èñòîêа è âåрõнåгî òå÷å-
нèя р. Àнгарû, ÷èñлåннîñòь îрлîâ çдåñь 
нåâûñîêая, ÷òî âîîбùå õараêòåрнî для 
Âîñòî÷нîé Ñèбèрè â наñòîяùåå âрåмя. 
Äажå â ïåрèîдû мèграцèé, ÷èñлåннîñòь èõ 
çдåñь ïî÷òè нå ïîâûшаåòñя, ÷òî уêаçûâаåò 
на îòñуòñòâèå èнòåнñèâнîé мèграцèè îр-
лîâ на эòîé òåррèòîрèè, çа èñêлю÷åнèåм  
ïåрèîдîâ ïрîдîлжèòåльнî нåнаñòья, êîгда 
çаêрûòû ïåрåâалû õрåбòа Хамар-Äабан. Â 
эòî âрåмя наблюдаåòñя нåêîòîрîå èõ на-
êîïлåнèå è êраòêîâрåмåннûé è нåçна÷è-
òåльнûé рîñò ÷èñлåннîñòè.

Орлан-белохвост (Haliaeetus albicilla). Фото предоставлено М. Бабушкиным.

White-tailed Eagle (Haliaeetus albicilla). Photo by M. Babushkin.
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Seven species of eagle breed in France: 
Golden Eagle (Aquila chrysaetos), Lesser 
spotted Eagle (Aquila pomarina), Bonel-
li’s Eagle (Aquila fasciata), Booted Eagle 
(Hieraaetus pennatus), Short-toed Eagle 
(Circaetus gallicus), Osprey (Pandion hali-
aetus) and White-tailed Eagle (Haliaee-
tus albicilla). Populations of all species 
have increased since the beginning of the 
2000s and breeding pairs are estimated 
at 2500–3300 in 2012 (Short-toed Eagle), 
585–810 in 2012 (Booted Eagle), 450–500 
in 2012 (Golden Eagle), 80–90 in 2015 
(Osprey), 33 in 2016 (Bonelli’s Eagle) 
and 1 each in 2018 (Lesser spotted Eagle 
and White-tailed Eagle). These two latter 
species became new breeding species in 
2003 and 2011 respectively. Productivity, 
expressed as fledgling/pair/year, is esti-
mated to be on average at 0.57 (Short-
toed Eagle), 1.56 (Osprey), 1.18 (Bonelli’s 
Eagle), 0.82 (Lesser spotted Eagle), 1.1 
(White-tailed Eagle) and from 0.26 (min) 
to 0.70 (max) (Golden Eagle). Each spe-
cies benefits from medium or long-term 
monitoring of their breeding populations 
throughout France from dedicated moni-
toring groups. This unique network gath-
ering professionals and volunteers allows 
to determine the conservation status for 
each species, to identify the threats and 
to trigger conservation actions. The annu-
al monitoring of populations (distribution, 
abundance and productivity) by the na-
tional groups is a major conservation as-
sessment tool. Even though the monitor-
ing cannot be exhaustive for all species, 
the monitoring provides valuable data. As 
an example, the Short-toed Eagle moni-
toring group has fully recorded 4550 nests 
from 2002 to 2017. The main threats to 

Âî Францèè гнåçдèòñя ñåмь âèдîâ îрлîâ: 
бåрêуò (Aquila chrysaetos), малûé ïîдîрлèê 
(Aquila pomarina), яñòрåбèнûé îрёл (Aquila 
fasciata), îрёл-êарлèê (Hieraaetus pennatus), 
çмååяд (Circaetus gallicus), ñêîïа (Pandion 
haliaetus) è îрлан-бåлîõâîñò (Haliaeetus al-
bicilla). Ñ на÷ала 2000-õ гг. ïîïуляцèè âñåõ 
âèдîâ âûрîñлè è ñåé÷аñ ÷èñлî гнåçдяùèõñя 
ïар îцåнèâаåòñя â 2500–3300 для çмååяда 
(îцåнêа 2012 гîда), 585–810 ïар для îрла-
êарлèêа (îцåнêа 2012 гîда), 450–500 ïар для 
бåрêуòа (îцåнêа 2012 гîда), 80–90 ïар для 
ñêîïû (îцåнêа 2015 гîда), 33 ïарû для яñòрå-
бèнîгî îрла (îцåнêа 2016 гîда) è ïî îднîé 
ïарå для малîгî ïîдîрлèêа è îрлана-бåлî-
õâîñòа (îцåнêа 2018 гîда). Эòè дâа ïîñлåднèõ 
âèда ïрèшлè на гнåçдîâанèå âî Францèю 
ñîâñåм нåдаâнî – â 2003 è 2011 гîдаõ ñîîò-
âåòñòâåннî. Ïрîдуêòèâнîñòь, îцåнåнная êаê 
÷èñлî ñлåòêîâ на ïару â гîд, â ñрåднåм ñîñòа-
âèла 0.57 для çмååяда, 1.56 для ñêîïû, 1.18 
для яñòрåбèнîгî îрла, 0.82 для малîгî ïî-
дîрлèêа, 1.1 для îрлана-бåлîõâîñòа è îò 0.26 
(мèнèмум) дî 0.70 (маêñèмум) для бåрêуòа. 
Каждûé âèд наõîдèòñя ïîд дîлгîñрî÷нûм èлè 
ñрåднåé ïрîдîлжèòåльнîñòè наблюдåнèåм 
çа èõ гнåçдîâûмè ïîïуляцèямè, îñуùåñòâля-
åмûм ñïåцèальнûмè груïïамè мîнèòîрèнга 
ïî âñåé Францèè. Эòа унèêальная ñåòь, îбъ-
åдèняюùая ïрîфåññèîналîâ è âîлîнòåрîâ, 
ïîçâîляåò îïрåдåляòь ïрèрîдîîõраннûé 
ñòаòуñ êаждîгî âèда, âûяâляòь угрîçû è èнè-
цèèрîâаòь дåéñòâèя ïî ñîõранåнèю âèдîâ. 
Åжåгîднûé мîнèòîрèнг ïîïуляцèé (раñ-
ïрîñòранåнèå, ÷èñлåннîñòь, уñïåõ раçмнî-
жåнèя) ñèламè нацèîнальнûõ груïï – эòî 
îñнîâнîå ñрåдñòâî îцåнêè èõ ñîõраннîñòè. 
И õîòя мîнèòîрèнг нå мîжåò бûòь èñ÷åрïû-
âаюùèм для абñîлюòнî âñåõ âèдîâ, îн даёò 
î÷åнь цåннûå даннûå. К ïрèмåру, груïïа, 
ïрîâîдяùая мîнèòîрèнг çмååяда, îïèñала 
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the reproduction are the decrease of hab-
itat quality (disturbances, habitat loss and 
wind farms) and the increase of mortality 
(power lines, poaching and poisoning). 
The monitoring groups also report nesting 
locations to the National Forestry Office 
(NFO) and private landlords to reduce dis-
turbances and pinpoint dangerous power 
line to the National Electricity Transmis-
sion Network. The lesser spotted Eagle 
benefits from a convention with the NFO 
to stop logging within 500 m of the nest. 
Two conservation projects for the Bonel-
li’s Eagle are operating: a LIFE programme 
“AQUILA a-LIFE” (2018–2022), funded by 
the European Union, and 3rd Action Plan 
(2014–2023), funded by France. Finally, a 
regional Action Plan for the Osprey and 
the White-tailed Eagle is running since 
2015 until 2020.

4550 гнåçд эòîгî âèда ñ 2002 ïî 2017 гîдû. 
Оñнîâнûå фаêòîрû, угрîжаюùèå уñïåшнî-
ñòè раçмнîжåнèя эòîгî âèда – эòî уõудшåнèå 
êа÷åñòâа мåñòîîбèòанèé (бåñïîêîéñòâî, ïî-
òåря мåñòîîбèòанèé, ÂЭÑ), а òаêжå уâåлè-
÷èâшаяñя ñмåрòнîñòь (ЛЭÏ, браêîньåрñòâî è 
îòраâлåнèя). Мîнèòîрèнгîâûå груïïû ñîîб-
ùаюò î мåñòîïîлîжåнèè гнёçд â Нацèîналь-
нîå лåñнîå õîçяéñòâî (НЛХ) è âладåльцам 
çåмåль – ÷аñòнûм ñîбñòâåннèêам, ÷òîбû ïòèц 
нå бåñïîêîèлè на гнåçдаõ. Ñ НЛХ çаêлю÷åнî 
ñîглашåнèå î ïрåêраùåнèè рубîê â ïрåдå-
лаõ 500 мåòрîâ âîêруг гнёçд малûõ ïîдîрлè-
êîâ. Эòè жå груïïû ñîîбùаюò î мåñòîнаõîж-
дåнèè ïòèцåîïаñнûõ ЛЭÏ â Нацèîнальную 
элåêòрîñåòåâую êîмïанèю. Ñåé÷аñ âûïîл-
няюòñя дâа ïрîåêòа ïî ñîõранåнèю яñòрå-
бèнîгî îрла: LIFE-ïрîåêò “AQUILA a-LIFE” 
(2018–2022), ñïîнñèруåмûé Åâрîñîюçîм è 
òрåòèé эòаï ïрîграммû дåéñòâèé ïî ñîõра-
нåнèю âèда (2014–2023), фèнанñèруåмûé 
Францèåé. Наêîнåц, рåгèîнальнûé Ïлан ïî 
ñîõранåнèю ñêîïû è îрлана-бåлîõâîñòа âû-
ïîлняåòñя ñ 2015 ïî 2020 гîдû.

Молодой орлан-белохвост (Haliaeetus albicilla). Фото Р. Бекмансурова.

Young White-tailed Eagle (Haliaeetus albicilla). Photo by R. Bekmansurov.
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International cooperation project in Remda 
peninsula Pskovsky oblast Russia took place 
in 2014–2018. Eagle studies were made by 
nongovernmental organization Eagle Club 
of Estonia, JSC “Ecoproject” (St. Petersburg, 
Russia) and “Sebezhskiy” National Park 
(Pskov Oblast, Russia). Remda peninsula 
located on the western border of Russia, 
between lakes Peipus (in Russian Chudskoe 
ozero) and Pskovskoye. Study area covered 
the whole peninsula and makes about 1000 
km2. Three quarter of the peninsula is cov-
ered with different types of bogs. The pen-
insula inhabited with rare species of raptors. 
The central part of peninsula is included into 
Wildlife Sanctuary – a Remdovskiy zakaz-
nik. A main goal of this study was estab-
lishing of a species composition of eagles 
breeding on the peninsula, their population 
numbers and productivity. Fieldwork expe-
ditions were conducted annually 3–5 times 
per season. Nest searching was conducted 
mainly in winter period, and June and July 
were dedicated to the known nests check-
ing. Before 2014, only 2 eagle species were 
known to be breeding on the peninsula 
and 14 breeding territories were known: 6 
belongs to breeding pairs of White-tailed 
Eagle (Haliaetus albicilla) and 8 to Osprey 
(Pandion haliaetus). In the term of the study 
period we confirmed Golden Eagle (Aqui-
la chrysaetos) as a breeding species for the 
peninsula. Greater Spotted Eagle (Clanga 
[Aquila] clanga) and Lesser Spotted Eagle 
(Clanga [Aquila] pomarina) were observed 
during the spring migration. The 5 years of 
fieldworks yielded 93 new nesting sites: 5 
of Golden Eagle (from 3 different breeding 

Â 2014–2018 гг. на ïîлуîñòрîâå Рåмда â 
Ïñêîâñêîé îблаñòè Рîññèè â рамêаõ мåж-
дунарîднîгî ñîòруднè÷åñòâа рåалèçîâан 
èññлåдîâаòåльñêèé ïрîåêò. Иçу÷åнèå îр-
лîâ ïрîâîдèлîñь Эñòîнñêîé нåïраâèòåль-
ñòâåннîé îрганèçацèåé Орлèнûé êлуб, 
ÀО «Эêîïрîåêò» (г. Ñанêò-Ïåòåрбург, Рîñ-
ñèя) è нацèîнальнûм ïарêîм «Ñåбåжñêèé» 
(Ïñêîâñêая îблаñòь, Рîññèя). Ïîлуîñòрîâ 
Рåмда, раñïîлîжåннûé на çаïаднîé гра-
нèцå Рîññèè, мåжду îçёрамè Ïåéïуñ (Чуд-
ñêîå îçåрî) è Ïñêîâñêèм. Иññлåдîâанèя 
ïрîâîдèлèñь на òåррèòîрèè, ïлîùадью 
1000 êм2, êîòîрая îõâаòûâаåò âåñь ïîлу-
îñòрîâ. Трè ÷åòâåрòè ïîлуîñòрîâа ïîêрûòû 
раçлè÷нûмè òèïамè бîлîò. На âñём ïîлу-
îñòрîâå åñòь рåдêèå âèдû õèùнûõ ïòèц. 
Цåнòральную ÷аñòь ïîлуîñòрîâа çанèмаåò 
Рåмдîâñêèé çаêаçнèê. Оñнîâнûå цåлè èñ-
ñлåдîâанèé – âûяñнåнèå âèдîâîгî ñîñòаâа 
îрлîâ, раçмнîжаюùèõñя на ïîлуîñòрîâå, 
èõ ÷èñлåннîñòь è ïрîдуêòèâнîñòь. Ïîлå-
âûå èññлåдîâанèя ïрîâîдèлèñь åжåгîднî 
3–5 раç çа ñåçîн. Ïîèñê гнёçд îбû÷нî ïрî-
âîдèлñя â çèмнèé ïåрèîд, а â èюнå è èюлå 
îñуùåñòâлялаñь ïрîâåрêа èçâåñòнûõ гнёçд. 
Ñ бîлåå раннåгî ïåрèîда (дî 2014 г.) бûлî 
èçâåñòнî 2 âèда îрлîâ, раçмнîжаюùèõñя 
на ïîлуîñòрîâå, è 14 гнåçдîâûõ у÷аñòêîâ: 
6 гнåçдяùèõñя ïар îрланîâ-бåлîõâîñòîâ 
(Haliaetus albicilla) è 8 ïар ñêîï (Pandion 
haliaetus). Â õîдå èññлåдîâанèé мû ïîдòâåр-
дèлè òаêжå раçмнîжåнèå бåрêуòа (Aquila 
chrysaetos). Бîльшîé (Clanga [Aquila] 
clanga) è малûé (Clanga [Aquila] pomarina) 
ïîдîрлèêè наблюдалèñь â ïåрèîд âåñåннåé 
мèграцèè. Ïî ïрîшåñòâèè 5 лåò ïîлåâûõ 
рабîò мû îбнаружèлè дîïîлнèòåльнî 93 
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territories), 31 of White-tailed Eagle (from 
30 different breeding territories) and 57 of 
Osprey (from 50 different breeding territo-
ries). Today authors estimate the population 
number of eagles breeding on Remda pen-
insula as follows: Golden Eagle 3–4 pairs, 
White-tailed Eagle 35–40 pairs and Osprey 
50–60 pairs. An Osprey productivity on 
the peninsula was negatively influenced by 
natural factors such as predation by bears 
and Birds of Prey and collapsing of its nests. 
The situation with Golden Eagle and White-
tailed Eagle was different. Osprey’s nest 
collapse was noted mainly on the territories 
located in the open bog areas where trees 
with a canopy suitable for bearing a big nest 
are sparse and uncommon.

нîâûõ мåñòа раñïîлîжåнèя гнёçд: 5 бåрêу-
òа (3 раçнûõ гнåçдîâûõ у÷аñòêа), 31 îрлана-
бåлîõâîñòа (30 раçнûõ гнåçдîâûõ у÷аñòêîâ) 
è 57 ñêîïû (50 раçнûõ у÷аñòêîâ). Ñåгîдня 
аâòîрû îцåнèâаюò ÷èñлåннîñòь ïîïуляцèé 
îрлîâ на ïîлуîñòрîâå Рåмда ñлåдуюùèм 
îбраçîм: бåрêуò 3–4 ïарû, îрлана-бå-
лîõâîñò 35–40 ïар è ñêîïа 50–60 ïар. Â 
îòлè÷èè îò бåрêуòа è îрлана-бåлîõâîñòа 
на уñïåшнîñòь раçмнîжåнèя ñêîïû âлèя-
лè õèùнè÷åñòâî (мåдâåдь, õèùнûå ïòèцû) 
è ïадåнèå гнåçдîâûõ ïîñòрîåê. Раçрушå-
нèå гнёçд ñâяçанî ñ òåм, ÷òî ñêîïа ïрåд-
ïî÷èòаåò ñåлèòьñя на îòêрûòûõ бîлîòаõ, 
гдå ñуùåñòâуåò дåфèцèò ïîдõîдяùèõ для 
ñòрîèòåльñòâа гнёçд дåрåâьåâ ñ ïрèгîднîé 
арõèòåêòîнèêîé êрîн.

Птенец беркута (Aquila chrysaetos). В гнезде останки гуся, помеченного трекером. Фото В. Пчелинцева.

Nestling of the Golden Eagle (Aquila chrysaetos). In the nest is the remains of goose tagged with transmitter. 
Photo by V. Pcelintsev.
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The State Naturå Reserve “Opuksky” (fur-
ther – the reserve), with an area of 1592,3 
hectares, includes the area of mount Opuk, 
the Koyashskoye salt lake, and the adjacent 
waters of the Black Sea with Islands Rocks-
Ships. Its territory is located in the South of 
the Kerch Peninsula, and surrounded by ag-
ricultural land. 

Within the small area of the reserve there 
is a wide range of breeding and foraging 
biotopes, which explains its value as a re-
serve of ornithological diversity and in par-
ticular for birds of prey. The current state 
of birds of prey can not be studied without 
analyzing their peculiar trophic connections 
at the top position in the trophic pyramids 
of ecosystems.

As of June 2018, 240 species of birds 
(70.5% of the Crimean bird fauna) were 
registered in the reserve. The diurnal birds 
of prey are represented by 12 genera and 
26 species (11% of the total number of bird 
species in the reserve), of which only 12 
(46%) nest relatively regularly (including 
the surroundings of the reserve) (Sikorsky, 
2014). 

Below is a current list of eagles of the 
reserve and its surroundings (up to 10 km 
from the boundaries of the reserve), includ-
ing species registered before 2010. (Kostin, 
Beskaravayny, 2011) (table 1). The list in-
cludes 8 species names of eagles (including 
7 new species). 5 species are found in the 
reserve, the remaining 3 – in the vicinity of 
the reserve (in the list with the icon *). Two 
species are nesting, four are wintering, five 
are migrating, and one, passage. The 8 spe-
cies of eagle are listed in the Red book of 
Russia and Republic of Ñrimea (Chronicle of 
Nаture Reserve “Opuksky”, 2017). 

Nomenclature, order of taxa, names of 
species and subspecies are given according 
to the “List of birds of the Russian Federa-
tion” (Koblik et al., 2006).

The collection of data on rare species 
was carried out within the framework of 
the scientific theme of the reserve, first of 

Â ïрèрîднûé çаïîâåднèê «Оïуêñêèé» (да-
лåå – çаïîâåднèê), ïлîùадь êîòîрîгî – 
1592,3 га, âõîдяò: òåррèòîрèя гîрû Оïуê, 
ñîлåнîå îçåрî Кîяшñêîå è ïрèлåгаюùая 
аêâаòîрèя Чёрнîгî мîря ñ îñòрîâêамè 
Ñêалû-Кîраблè. Åгî òåррèòîрèя раñïîлî-
жåна на югå Кåр÷åнñêîгî ïîлуîñòрîâа â 
îêружåнèè ñåльñêîõîçяéñòâåннûõ угîдèé. 

Â ïрåдåлаõ нåбîльшîé ïлîùадè çаïî-
âåднèêа ïрåдñòаâлåн шèрîêèé ñïåêòр 
гнåçдîâûõ è êîрмîâûõ бèîòîïîâ ïòèц, 
÷åм îбуñлîâлåна åгî цåннîñòь, êаê рåçåр-
âаòа îрнèòîлîгè÷åñêîгî раçнîîбраçèя è â 
÷аñòнîñòè õèùнûõ ïòèц. Ñîâрåмåннîå ñî-
ñòîянèå õèùнûõ ïòèц нåльçя èçу÷èòь бåç 
аналèçа èõ òрîфè÷åñêèõ ñâяçåé, ñâîåî-
браçèя èõ âåршèннîгî ïîлîжåнèя â òрî-
фè÷åñêèõ ïèрамèдаõ эêîñèñòåм.

Ïî ñîñòîянèю на 01.07.2018 г. на òåр-
рèòîрèè çаïîâåднèêа çарåгèñòрèрîâанî 
240 âèдîâ ïòèц (70,5% êрûмñêîé фаунû 
ïòèц), â òîм ÷èñлå днåâнûå õèùнûå ïòèцû 
ïрåдñòаâлåнû 26 âèдамè (11% îò îбùåгî 
êîлè÷åñòâа âèдîâ ïòèц çаïîâåднèêа), êîòî-
рûå ïрèнадлåжаò ê 12 рîдам, èç êîòîрûõ 
лèшь 12 (46%) гнåçдяòñя îòнîñèòåльнî рå-
гулярнî (âêлю÷ая îêрåñòнîñòè çаïîâåднè-
êа) (Ñèêîрñêèé, 2014). 

Нèжå ïрèâîдèòñя ñîâрåмåннûé ñïèñîê 
îрлîâ çаïîâåднèêа è åгî îêрåñòнîñòåé (дî 
10 êм îò гранèц çаïîâåднèêа), âêлю÷ая 
âèдû, çарåгèñòрèрîâаннûå дî 2010 г. (Кî-
ñòèн, Бåñêараâаéнûé, 2011) (òабл. 1). Ñïè-
ñîê âêлю÷аåò 8 âèдîâûõ наçâанèé îрлîâ 
(âêлю÷ая 7 нîâûõ âèдîâ), èç нèõ 5 âèдîâ 
âñòрå÷åнû на òåррèòîрèè çаïîâåднèêа, 
îñòальнûå 3 – â îêрåñòнîñòяõ çаïîâåднèêа 
(â ñïèñêå ñî çна÷êîм «*»), 2 âèда – гнåçдяò-
ñя, 4 – çèмуюò, 5 – мèгрèруюò, 1 – лåòуåò. 
8 âèдîâ îрлîâ çанåñåнû â Краñнûå êнèгè 
Рîññèè è Рåñïублèêè Крûм (Лåòîïèñь ïрè-
рîдû çаïîâåднèêа, 2017). 

Нîмåнêлаòура, ïîрядîê раñïîлîжåнèя 
òаêñîнîâ, наçâанèя âèдîâ è ïîдâèдîâ ïрè-
âåдåнû ñîглаñнî «Ñïèñêа ïòèц Рîññèéñêîé 
Фåдåрацèè» (Кîблèê è др., 2006).

Ñбîр даннûõ î рåдêèõ âèдаõ îñуùåñò-
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Табл. 1. Статус, регулярность встречаемости и оценка численности орлов природного заповедника «Опукский» и его окрестностей.

Table 1. Status, regularity of occurrence and estimation of the population number of eagles in the Opuksky State Nature Reserve and its 
surroundings.

all – “Chronicles of nature”. Regular inspec-
tion of nesting sites of birds of prey, mostly 
cliff-steppe relief types, was carried out. In 
winter and migration seasons, coastal ma-
rine waters were surveyed (48 records on 
coastline routes up to 8 km) and dry bio-
topes (52 records on routes up to 2–5 km).

Osprey (Pandion haliaetus Linnaeus, 
1758).

In Crimea, a rare but regularly occurring 
species. On 25.04.14, a bird was observed 
at coastal cliffs of M. Opuk, on 25/06/2013, 
a single bird was observed at the reservoir 
Usmac in the environs of the village of Le-
nin. Spring passage takes place singly along 
the coast of the reserve and fresh water in 
the environs of the reserve (until end of 
April). Autumn migration also takes place 
sporadically over the territory of the reserve 
(until middle of September).

White-tailed Eagle (Haliaeetus albicilla 
Linnaeus, 1758). 

Currently, a common wintering and mi-
grating species of the steppe and mountain 
areas of the Peninsula (Kostin, 2008). Over 
the territory of the reserve it occurs sporad-
ically from the end of January. Wintering 
(January–February) in open biotopes near 

âлялñя â рамêаõ âûïîлнåнèя нау÷нîé 
òåмаòèêè çаïîâåднèêа, ïрåждå âñåгî – 
«Лåòîïèñè ïрèрîдû». Ïрîâîдèлîñь рåгу-
лярнîå îбñлåдîâанèå гнåçдîâûõ у÷аñòêîâ 
õèùнûõ ïòèц, для бîльшèнñòâа èç êîòîрûõ 
эòî ñêальнî-ñòåïнûå фîрмû рåльåфа. Â 
çèмнèé è мèграцèîннûå ñåçîнû îбñлåдî-
âалèñь ïрèбрåжная мîрñêая аêâаòîрèя (48 
у÷ёòîâ на бåрåгîâûõ маршруòаõ дî 8 êм) è 
ñуõîдîльнûå бèîòîïû (52 у÷ёòа на марш-
руòаõ дî 2–5 êм).

Ñêîпà (Pandion haliaetus Linnaeus, 1758).
Â Крûму нåмнîгî÷èñлåннûé, нî рåгу-

лярнî ïрîлёòнûé âèд. 25.04.14 г. наблю-
далè ïòèцу на бåрåгîâûõ ñêалаõ м. Оïуê, 
а 25.06.2013 г. – îдèнî÷ную ïòèцу наблю-
далè на âîдîõранèлèùå Юçмаê â îêрåñò-
нîñòяõ ñ. Лåнèнñêîå. Âåñåннèé ïрîлёò 
ïрîõîдèò åдèнè÷нî âдîль мîрñêîгî ïî-
бåрåжья çаïîâåднèêа, è ïî ïрåñнûм âî-
дîёмам â îêрåñòнîñòяõ çаïîâåднèêа (дî 
3 дåêадû аïрåля). Оñåннèé ïрîлёò òаêжå 
ïрîõîдèò åдèнè÷нî над òåррèòîрèåé çаïî-
âåднèêа (дî 2 дåêадû ñåнòября).

Оðëàí-áåëîхâîñò (Haliaeetus albicilla 
Linnaeus, 1758). 

Ñîâрåмåннûé ñòаòуñ – îбû÷нûé çèму-
юùèé, ïрîлåòнûé âèд ñòåïнûõ è гîрнûõ 

Âèä 
Species 

Хàðàêòåð пðåáûâàíèÿ, ðåãóëÿðíîñòь пðåáûâàíèÿ è îöåíêà чèñëåííîñòè 
Status and estimation of the population number

Гíåзäîâàíèå 
Breeding

Зèìîâêà 
Wintering

Мèãðàöèè / Migrations Êîчёâêè / Vagrants

Âåñíà 
Spring

Оñåíь 
Autumn

Âåñíà 
Spring

Лåòî 
Summer

Оñåíь 
Autumn

Pandion haliaetus - - Мè Э 1 Мè Н 1 - Э 1 -

Haliaeetus albicilla - Зм 1 - - - - -

Circaetus gallicus Гн* 1 Зм 1 - Мè Р 1 - Р 1 -

Aquila pomarina - - - Мè Э 1 - - -

Aquila nipalensis - - - - - За Э 1 -

Aquila heliaca Гн* 1 Зм 1 - Мè Р 1 - Р 1 -

Aquila chrysaetos - Зм* Э 1 - - - - -

Hieraaetus pennatus Гн?* 1 - Мè Э 1 Мè Э 1 - - -

Ïрèмå÷анèå / Note: 
* - âèд îбнаружåн â îêрåñòнîñòяõ çаïîâåднèêа / species found in the vicinity of the reserve;
жèрнûм шрèфòîм îòмå÷åнû âèдû, êîòîрûå бûлè îбнаружåнû аâòîрîм ñòаòьè на òåррèòîрèè çаïîâåднèêа çа ïåрèîд ñ 

2011 ïî 2018 гг. / the species that were discovered by the author of the article on the territory of the reserve for the period 
from 2011 to 2018 are marked in bold;

õараêòåр ïрåбûâанèя / status: Гн – гнåçдяùèéñя / breeding, Зм – çèмуюùèé / wintering, Мè – мèгрèруюùèé / migratory, 
За – çалёòнûé / vagrant;

рåгулярнîñòь / regularity: Р – âñòрå÷аåòñя рåгулярнî / occurs regularly, Н – нåрåгулярнî / irregularly, Э – эïèçîдè÷åñêè 
(мåнåå 10 âñòрå÷) / sporadically (less than 10 records);

îцåнêа ÷èñлåннîñòè (îñîбåé èлè ïар) / estimation of population numbers (individuals or pairs): 1 – < 10 âñòрå÷ / records.
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water bodies in the vicinity of the reserve, 
and rarely, within the reserve. 

Short-toed Eagle (Circaetus gallicus 
Gmelin, 1788).

In Crimea, it is a breeding migrant and 
extremely rare winter visitor. The nesting 
habitat is tall forest and open woodlands in 
the steppes. In the surrounding areas (the 
surroundings of the village of Kirovo, s. Vul-
kanovka), 2–3 pairs nest from the middle 
of April; 1 pair recorded in nesting habitat 
from beginning of April in the vicinity of 
the village of Maryevka. Autumn flight – in 
September and the first half of October. In 
spring flight, passes singly over the steppe 
areas in the south of the Kerch Peninsula.

Lesser Spotted Eagle (Aquila pomarina 
C. L. Brehm, 1831). 

In the south of the European part of Rus-
sia, the number falls, while in the west, it 
grows. The western population of the spe-
cies is markedly expanding. In Crimea, rath-
er a stray than a passage species (Kostin, 
1983; Kostin, 2008). On 27/09/2013, a 
young individual was observed at the edge 
of the Marievsky forest near the village of 
Maryevka. 

Steppe Eagle (Aquila nipalensis Hodg-
son, 1833).

In the Crimea until the middle of XX cen-
tury there were numerous nesting pairs in 
the steppe zone. Currently, a migrating, 
wintering and passage species. In the en-
virons of the reserve it wanders sporadical-
ly from the end of July. In August 2008, a 
young A. nipalensis was recorded after a 
fire south of the top plateau of Opuk, during 
summer migration. 

Imperial Eagle (Aquila heliaca Savigny, 
1809.

In Crimea, according to the testimony of 
Yu. V. Kostin (1983), it was common until 
the 30-ies of XX century. Three young birds 
on passage were observed on 17/10/2012 
over the Opuk, and on 21/10/2012, 
25/11/2015 and 27/11/2015, passage 
birds were seen on the steppe slopes to the 
north of the village of Maryevka and near 
the St. Bashaul. Regularly, single individuals 
wander in the South of the Kerch Peninsula, 
and winter in the environs of the reserve.

Golden Eagle (Aquila chrysauetos Lin-
naeus, 1758). 

In Crimea, this species is known as pas-
sage and wintering. Perhaps some im-
mature individuals remain for the sum-
mer (Kostin, 1983). On 20/02/2012, two 
young birds were observed over the coast 
in the environs of Yakovenkovo village; on 

раéîнîâ ïîлуîñòрîâа (Кîñòèн, 2008). Над 
òåррèòîрèåé çаïîâåднèêа âñòрå÷аåòñя 
åдèнè÷нî ñ 3 дåêадû янâаря. Зèмîâêа åдè-
нè÷нî на òåррèòîрèè çаïîâåднèêа, â åгî 
îêрåñòнîñòяõ – îòêрûòûå бèîòîïû у âîдî-
åмîâ (янâарь–фåâраль).

Зìååÿä (Circaetus gallicus Gmelin, 1788).
Â Крûму гнåçдяùèéñя ïåрåлёòнûé, èñ-

êлю÷èòåльнî рåдêî çèмуюùèé âèд. Гнåç-
дîâîé бèîòîï – âûñîêîñòâîльнûå лåñа è 
рåдêîлåñья ñрåдè ñòåïè. На îêружаю-
ùèõ òåррèòîрèяõ (îêрåñòнîñòè ñ. Кèрî-
âî, ñ. Âулêанîâêа) гнåçдяòñя 2–3 ïарû ñî 
2-é дåêадû аïрåля; 1 ïара âñòрå÷аåòñя â 
гнåçдîâûõ бèîòîïаõ ñ 1 дåêадû аïрåля â 
îêрåñòнîñòяõ ñ. Марьåâêа. Оñåннèé ïрî-
лёò – â ñåнòябрå è ïåрâîé ïîлîâèнå îêòя-
бря. Âåñåннèé ïрîлёò ïрîõîдèò åдèнè÷нî 
над ñòåïнûмè у÷аñòêамè юга Кåр÷åнñêîгî 
ïîлуîñòрîâа.

Мàëûé пîäîðëèê (Aquila pomarina 
C.L. Brehm, 1831). 

На югå åâрîïåéñêîé ÷аñòè Рîññèè ÷èñ-
лåннîñòь ïадаåò, на çаïадå – раñòёò. За-
мåòнî раñшèряåò арåал âîñòî÷ная ïîïу-
ляцèя âèда. Â Крûму ñêîрåå çалёòнûé, 
÷åм ïрîлёòнûé âèд (Кîñòèн, 1983; Кî-
ñòèн, 2008). 27.09.2013 г. мîлîдая îñîбь 
бûла âñòрå÷åна на îïушêå Марьåâñêîгî 
лåñа âîçлå ñ. Марьåâêа. 

Ñòåпíîé îðёë (Aquila nipalensis Hodg-
son, 1833).

Â Крûму дî ñåрåдèнû XX â. бûл мнîгî-
÷èñлåннûм на гнåçдîâанèè â ñòåïнîé çîнå. 
Â наñòîяùåå âрåмя – êî÷уюùèé, çèмуюùèé 
è ïрîлёòнûé âèд. Â îêрåñòнîñòяõ çаïîâåд-
нèêа êî÷уåò åдèнè÷нî ñ 4 дåêадû èюля. Â 
аâгуñòå 2008 г. âñòрå÷åна мîлîдая îñîбь A. 
nipalensis ïîñлå ïîжара ê югу îò âåршèн-
нîгî ïлаòî Оïуê â ïåрèîд лåòнèõ êî÷åâîê. 

Оðёë-ìîãèëьíèê (Aquila heliaca Savi-
gny, 1809).

Â Крûму, ïî ñâèдåòåльñòâу Ю.Â. Кîñòè-
на (1983) бûл îбû÷нûм дî 30-õ гг. XX 
âåêа. Ïрîлёòнûå мîлîдûå ïòèцû îòмå÷åнû 
17.10.2012 г. над Оïуêîм â êîлè÷åñòâå 3 
îñîбåé, а òаêжå 21.10.2012 г., 25.11.2015 г. 
è 27.11.2015 г. на îñòåïнённûõ ñêлîнаõ ê 
ñåâåру îò ñ. Марьåâêа è âîçлå Ñò. Башаул. 
Рåгулярнî åдèнè÷нî êî÷уåò на югå Кåр-
÷åнñêîгî ïîлуîñòрîâа. Зèмуюò åдèнè÷нûå 
îñîбè â îêрåñòнîñòяõ çаïîâåднèêа.

Бåðêóò (Aquila chrysaуеtos Linnaeus, 
1758). 

Â Крûму âèд èçâåñòåн êаê ïрîлёòнûé è 
çèмуюùèé. Âîçмîжнî, îòдåльнûå нåïîлî-
âîçрåлûå îñîбè îñòаюòñя на лåòî (Кîñòèн, 
1983). 20.02.2012 г. 2 мîлîдûå ïòèцû на-
блюдалèñь над ïîбåрåжьåм â îêрåñòнî-
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27/02/2012 – also observed in the steppe 
near Marfovka village.

Booted Eagle (Hieraaetus pennatus J. F. 
Gmelin, 1788). 

A very rare passage bird of the Crimea, it 
probably nests in artificial forests of plains 
Crimea. In the environs of the reserve on 
the territory of Maryevka village Council in 
Sosman, a pair of birds stayed for a week. 
On 05/10/2012, a pair of light morph mi-
gratory birds visited the area of Volcanoes 
forest.

ñòяõ ñ. Яêîâåнêîâî; 27.02.2012 г. – òаêжå 
наблюдалè â ñòåïè у ñ. Марфîâêа.

Оðёë-êàðëèê (Hieraaetus pennatus J.F. 
Gmelin, 1788). 

О÷åнь рåдêая ïрîлёòная è лåòуюùая 
ïòèца Крûма, âåрîяòнî гнåçдèòñя â èñ-
êуññòâåннûõ лåñаõ раâнèннîгî Крûма. Â 
îêрåñòнîñòяõ çаïîâåднèêа на òåррèòî-
рèè Марьåâñêîгî ñåльñîâåòа у г. Ñîñман 
наблюдалè ïару ïòèц â òå÷åнèå нåдåлè. 
5.10.2012 г. ïара ïрîлёòнûõ ïòèц ñâåòлîé 
мîрфû дåржалаñь â раéîнå Âулêанîâñêî-
гî лåñа.

Большие подорлики (Clanga [Aquila] clanga) . Фото К. Бартошука.

Greater Spotted Eagles (Clanga [Aquila] clanga). Photo by K. Bartoszuk.
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The Greater Spotted Eagle (Aquila clanga). 
The marked decrease in the number of this 
eagle in traditional habitats in the region 
was observed at the end of the ХХ centu-
ry, although until the mid-1980s the situa-
tion with its distribution remained relatively 
stable. In the Voronezh region, where the 
breeding population was the highest, from 
1988 to 2008 it declined by 1.5–1.7 times; 
and it has declined more by now (Sokolov, 
1999, 2014). In the Tambov and Lipetsk re-
gions, the greater spotted eagle was met 
quite rare in nesting both recently and over 
the last years; the breeding population in 
each of the regions was estimated at 3–5 
pairs (Lada, Sokolov, 2013a; Sarychev, 
2014a). At present no more than 2–3 pairs 
are nesting in the Lipetsk region, and about 
5–7 pairs – in the Voronezh region; there is 
no current information on the Tambov re-
gion. For at least last 30 years there is no 
data on nesting in the territory of the Kursk 
and Belgorod regions. 

It is obvious that one of the most im-
portant reasons for the decline in breeding 
population is the almost total degradation 
of hunting biotopes of this eagle: with the 
beginning of the crisis in grazing since the 
1990s, the overwhelming part of the flood-
plain meadows was overgrown with rough 
vegetation. Moreover, in some cases, the 
pressure of the actively settled white-tailed 
eagle since the mid-1990s and, apparent-
ly, partial clearance of old-aged floodplain 
forests took a toll on this (Sarychev, 2005; 
Sokolov, 2008, 2014). 

At present, there are no confirmed posi-
tive trends in the population restoration in 

Бîëьшîé пîäîðëèê (Aquila clanga). Âû-
ражåннîå ñнèжåнèå ÷èñлåннîñòè эòîгî 
îрла â òрадèцèîннûõ мåñòаõ îбèòанèя на 
òåррèòîрèè рåгèîна наблюдалîñь â êîнцå 
ХХ â., õîòя дî ñåрåдèнû 1980-õ гг. ñèòу-
ацèя ñ åгî раñïрîñòранåнèåм îñòаâалаñь 
ñраâнèòåльнî ñòабèльнîé. Â Âîрîнåжñêîé 
îблаñòè, гдå гнåçдîâая ÷èñлåннîñòь бûла 
наèбîлåå âûñîêîé, ñ 1988 ïî 2008 гг. îна 
ñнèçèлаñь â 1,5–1,7 раç; åùё бîльшå маñ-
шòабû эòîгî ñнèжåнèя уâåлè÷èлèñь ê на-
ñòîяùåму âрåмåнè (Ñîêîлîâ, 1999, 2014). 
Â Тамбîâñêîé è Лèïåцêîé îблаñòяõ бîль-
шîé ïîдîрлèê на гнåçдîâанèè бûл дîâîль-
нî рåдîê êаê â îбîçрèмîм ïрîшлîм, òаê è 
â ïîñлåднèå гîдû; гнåçдîâая ÷èñлåннîñòь 
для êаждîé èç нèõ îцåнèâалаñь â 3–5 ïар 
(Лада, Ñîêîлîâ, 2013а; Ñарû÷åâ, 2014а). 
Â Лèïåцêîé îблаñòè â наñòîяùåå âрåмя 
гнåçдяòñя нå бîлåå 2–3 ïар, â Âîрîнåж-
ñêîé – ïîрядêа 5–7 ïар; ïî Тамбîâñêîé 
ñîâрåмåннûå ñâåдåнèя îòñуòñòâуюò. На 
òåррèòîрèè Курñêîé è Бåлгîрîдñêîé îб-
лаñòåé гнåçдîâûå наõîдêè êаê мèнèмум â 
ïîñлåднèå 30 лåò нåèçâåñòнû.

О÷åâèднî, îднîé èç наèбîлåå âажнûõ 
ïрè÷èн ñнèжåнèя гнåçдîâîé ÷èñлåннîñòè, 
яâляåòñя ïî÷òè òîòальная дåградацèя îõîò-
нè÷ьèõ бèîòîïîâ эòîгî îрла: ñ на÷алîм 
êрèçèñа â ïаñòбèùнîм жèâîòнîâîдñòâå ñ 
1990-õ гг. ïîдаâляюùая ÷аñòь ïîéмåннûõ 
лугîâ çарîñла грубîñòåбåльнîé раñòèòåль-
нîñòью. Крîмå òîгî, â îòдåльнûõ ñлу÷аяõ 
ñêаçалèñь ïрåññ ñî ñòîрîнû аêòèâнî раñ-
ñåляâшåгîñя ñ ñåрåдèнû 1990-õ гг. îрла-
на-бåлîõâîñòа è, ïî-âèдèмîму, ÷аñòè÷нûå 
âûрубêè ñòарîâîçраñòнûõ ïîéмåннûõ лå-
ñîâ (Ñарû÷åâ, 2005; Ñîêîлîâ, 2008, 2014).
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any of the Central Black Earth regions and 
they are hardly possible. Works being per-
formed for several years since 2010 on the 
territory of the Khrenovsky Pinewood (the 
Voronezh region) in order to attract the 
greater spotted eagle for nesting by con-
structing artificial nest platforms have not 
yielded any positive results so far. 

The Lesser Spotted Eagle (Aquila poma-
rina). The first references to single meetings 
of representatives of this species within the 
boundaries of the Central Black Earth Region 
date to the 30–50s of the XX century (Izmai-
lov, 1940; Schegolev, 1968), but it is not 
possible to confirm or deny their reliabili-
ty to date. Recently, most meetings (with 
the exception of registration in 1990 in the 
Kursk region, Vlasov, Mironov, 2008) took 
place from the beginning of the ХХI centu-
ry. The first and so far the only one known 
case of nesting in the region was recorded 
on the territory of the Voronezh Nature Re-
serve in 2006 (Arkhipov, Sapelnikov, 2007). 
In the past few years, summer flights to the 
territory of the Kursk region have become 
more frequent (Sapelnikov, Vlasov, 2010). 
Since 2012 they are regularly registered in 
the Lipetsk region (Sarychev, 2014b), while 
the recent years observations already allow 
assuming the nesting of individual pairs. In 
the Voronezh region, the flights, as a rule, 
are single and irregular.  

Taking into account the considerable phe-
notypic similarity with the greater spotted 
eagle, as well as the apparent lack of reg-
ular field studies in the territory of specific 
regions and the Central Black Earth Region 
as a whole, it can be assumed that the pres-
ence of the lesser spotted eagle in the re-
gion is more frequent than it is possible to 
record it by specialists. 

The Imperial Eagle (Aquila heliaca). Un-
til the end of the ХХ century, against the 
background of general population decline, 
regularly breeding pairs of the imperial 
eagle were recorded in the Voronezh and 
Lipetsk regions, where their nesting habi-
tats were confined almost exclusively to 
the large island plain forest areas of the Us-
mansky and Khrenovsky pinewoods. More-
over, one of the northernmost points of 
the breeding area of the species appeared 
to be located in the Lipetsk region (within 
the boundaries of the Voronezh Nature Re-
serve). From the beginning of this century, 
the breeding population of this eagle has 
undergone an even greater reduction, and 
since 2010–2012 there are no any known 
breeding pairs in these regions (Sokolov, 

Â наñòîяùåå âрåмя нè â îднîé èç îбла-
ñòåé Цåнòральнîгî Чåрнîçåмья ïîлîжè-
òåльнûå òåндåнцèè âîññòанîâлåнèя ÷èñ-
лåннîñòè нåèçâåñòнû è âряд лè âîçмîжнû. 
Ïрîâîдèâшèåñя â òå÷åнèå нåñêîльêèõ 
лåò ñ 2010 г. на òåррèòîрèè Хрåнîâñêîгî 
бîра (Âîрîнåжñêая îбл.) рабîòû ïî ïрè-
âлå÷åнèю бîльшîгî ïîдîрлèêа на гнåçдî-
âанèå ïуòåм îбîрудîâанèя èñêуññòâåннûõ 
гнåçдîâûõ ïлаòфîрм нå ïрèнåñлè ïîêа 
абñîлюòнî нèêаêèõ ïîлîжèòåльнûõ рå-
çульòаòîâ.

Мàëûé пîäîðëèê (Aquila pomarina). 
Ïåрâûå уêаçанèя на åдèнè÷нûå âñòрå÷è 
ïрåдñòаâèòåлåé даннîгî âèда â гранèцаõ 
Цåнòральнîгî Чåрнîçåмья îòнîñяòñя ê 
30–50-м гг. ХХ ñòîлåòèя (Иçмаéлîâ, 1940; 
Щåгîлåâ, 1968), îднаêî ïîдòâåрдèòь èлè 
îïрîâåргнуòь èõ дîñòîâåрнîñòь на ñåгîд-
няшнèé дåнь нå ïрåдñòаâляåòñя âîçмîж-
нûм. Â îбîçрèмîм ïрîшлîм бîльшèнñòâî 
âñòрå÷ (çа èñêлю÷åнèåм рåгèñòрацèè â 
1990 г. â Курñêîé îблаñòè, Âлаñîâ, Мèрî-
нîâ, 2008) èмåлè мåñòî ñ на÷ала ХХI â. На 
òåррèòîрèè Âîрîнåжñêîгî çаïîâåднèêа â 
2006 г. îòмå÷åн ïåрâûé è ïîêа åдèнñòâåн-
нûé дîñòîâåрнî èçâåñòнûé ñлу÷аé гнåçдî-
âанèя для рåгèîна (Àрõèïîâ, Ñаïåльнèêîâ, 
2007). Â ïîñлåднèå нåñêîльêî лåò у÷аñòè-
лèñь лåòнèå çалåòû на òåррèòîрèю Кур-
ñêîé îблаñòè (Ñаïåльнèêîâ, Âлаñîâ, 2010). 
Ñ 2012 г. îнè рåгулярнî рåгèñòрèруюòñя â 
Лèïåцêîé îблаñòè (Ñарû÷åâ, 2014б), ïрè 
эòîм наблюдåнèя ïîñлåднèõ лåò ужå ïî-
çâîляюò ïрåдïîлагаòь гнåçдîâанèå îòдåль-
нûõ ïар. Â Âîрîнåжñêîé îблаñòè çалåòû, 
êаê ïраâèлî, нîñяò нåрåгулярнûé åдèнè÷-
нûé õараêòåр. 

Ñ у÷åòîм çна÷èòåльнîгî фåнîòèïè÷å-
ñêîгî ñõîдñòâа ñ бîльшèм ïîдîрлèêîм, а 
òаêжå яâнîé нåдîñòаòî÷нîñòè маñшòабîâ 
рåгулярнûõ ïîлåâûõ èññлåдîâанèé на òåр-
рèòîрèè îòдåльнî âçяòûõ îблаñòåé è Цåн-
òральнîгî Чåрнîçåмья â цåлîм, мîжнî 
ïрåдïîлîжèòь, ÷òî ïîяâлåнèå малîгî ïî-
дîрлèêа â рåгèîнå èмååò бîлåå ÷аñòûé õа-
раêòåр, нåжåлè эòî удаåòñя фèêñèрîâаòь 
ñèламè ñïåцèалèñòîâ. 

Оðёë-ìîãèëьíèê (Aquila heliaca). Äî 
êîнца ХХ â., на фîнå îбùåгî ñîêраùåнèя 
÷èñлåннîñòè, рåгулярнî раçмнîжаюùèåñя 
ïарû мîгèльнèêîâ бûлè èçâåñòнû â Âî-
рîнåжñêîé è Лèïåцêîé îблаñòяõ, гдå èõ 
гнåçдîâûå мåñòîîбèòанèя бûлè ïрèурî÷å-
нû ïраêòè÷åñêè èñêлю÷èòåльнî ê êруïнûм 
îñòрîâнûм раâнèннûм лåñнûм маññèâам – 
Уñманñêîму è Хрåнîâñêîму бîрам. Ïрè-
÷åм, â Лèïåцêîé îблаñòè (â гранèцаõ Âî-
рîнåжñêîгî çаïîâåднèêа), ïî-âèдèмîму, 
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2014, 2016). Over the last 20–30 years, in 
the Kursk, Belgorod and Tambov regions 
the imperial eagle was either recorded as 
an extremely rare flying past or migratory 
species (Korolkov, Mironov, 2001), or was 
not observed at all (Vakulenko, 2005; Lada, 
Sokolov, 2013b). 

Obviously, the root cause of the depres-
sion in the imperial eagle population in the 
Central Black Earth Region was a drastic de-
struction of the food resources, caused by a 
multiple decrease in the number of the rook 
(Corvus frugilegus) and the almost total dis-
appearance of the spotted souslik (Spermo-
philus suslicus), the most important mass 
food objects in the region. As any visible 
positive changes in the number of the last 
two species are unlikely in the region for the 
near future, one can hardly expect an im-
provement in the situation with the breed-
ing of this eagle in the former regions. 

The White-Tailed Eagle (Haliаeetus al-
bicilla). The floodplain of the river Khoper 
on the territory of the Khopersky Nature 
Reserve and in its vicinity remained prac-
tically the only one breeding ground for 
representatives of this species in the Central 
Black Earth Region until the mid-1990s (Nu-
merov, 1996; Sokolov et al., 2008). Then 
the number of the eagle in the region began 
to grow actively, which was accompanied 
by its rapid expansion along the floodplains 
of the river Don and its tributaries – Khopra, 
Bityuga, Voronezh. Over time, this process 
acquired a larger scale; the settling eagles 
began to develop new, as well as less spe-
cific biotopes – steppe narrows with ponds, 
steppe choppings, artificial forest belts, etc. 
(Sapelnikov, Shapovalov, 2007; Sokolov, 
2013, 2017, etc.). 

Currently, the breeding population of 
the White-Tailed eagle can be estimated at 
30–35 pairs for the Voronezh region, 5–7 
pairs for the Lipetsk region, 3–5 pairs for the 
Tambov region, 4–6 pairs for the Belgorod 
region and, probably, 2–3 pairs – for the 
Kursk region. To date, this is the only spe-
cies of large birds of prey, the status of the 
population of which does not raise concern 
within the Central Black Earth Region; in the 
long term, we can expect some increase in 
its breeding population.

наõîдèлаñь îдна èç ñамûõ ñåâåрнûõ òî÷åê 
гнåçдîâîгî арåала âèда. Ñ на÷ала нûнåшнå-
гî âåêа гнåçдîâая ÷èñлåннîñòь эòîгî îрла 
ïрåòåрïåâала åùå бîльшåå ñîêраùåнèå, 
а ïîñлå 2010–2012 гг. раçмнîжаюùèåñя 
ïарû â уêаçаннûõ рåгèîнаõ дîñòîâåрнî нå 
бûлè èçâåñòнû (Ñîêîлîâ, 2014, 2016). Â 
Курñêîé, Бåлгîрîдñêîé è Тамбîâñêîé îб-
лаñòяõ мîгèльнèê â ïîñлåднèå 20–30 лåò 
лèбî рåгèñòрèрîâалñя êаê êраéнå рåдêèé 
ïрîлåòнûé èлè çалåòнûé âèд (Кîрîльêîâ, 
Мèрîнîâ, 2001), лèбî нå îòмå÷алñя âîâñå 
(Âаêулåнêî, 2005; Лада, Ñîêîлîâ, 2013б). 

О÷åâèднî, îñнîâнîé ïрè÷èнîé дåïрåñ-
ñèè ïîïуляцèè мîгèльнèêа â Цåнòральнîм 
Чåрнîçåмьå ñòал êîрåннîé ïîдрûâ êîрмî-
âîé баçû, âûçâаннûé мнîгîêраòнûм ñнèжå-
нèåм ÷èñлåннîñòè гра÷а (Corvus frugilegus) 
è ïî÷òè ïîлнûм èñ÷åçнîâåнèåм êраï÷аòîгî 
ñуñлèêа (Spermophilus suslicus) – наèбî-
лåå âажнûõ маññîâûõ ïèùåâûõ îбъåêòîâ 
â уñлîâèяõ даннîгî рåгèîна. Ïîñêîльêу 
êаêèå-лèбî âèдèмûå ïîçèòèâнûå èçмåнå-
нèя â îòнîшåнèè ïîгîлîâья дâуõ ïîñлåднèõ 
âèдîâ на блèжаéшèå ïåрñïåêòèâû â рåгèî-
нå малîâåрîяòнû, åдâа лè мîжнî îжèдаòь 
улу÷шåнèя ñèòуацèè ñ гнåçдîâанèåм эòîгî 
îрла â ïрåжнèõ раéîнаõ. 

Оðëàí-áåëîхâîñò (Haliаeetus albicil-
la). Ïраêòè÷åñêè åдèнñòâåннûм мåñòîм 
гнåçдîâанèя ïрåдñòаâèòåлåé даннîгî âèда 
â Цåнòральнîм Чåрнîçåмьå дî ñåрåдèнû 
1990-õ гг. îñòаâалаñь ïîéма р. Хîïåр на 
òåррèòîрèè Хîïåрñêîгî çаïîâåднèêа è â 
åгî îêрåñòнîñòяõ (Нумåрîâ, 1996; Ñîêî-
лîâ è др., 2008). Заòåм ÷èñлåннîñòь îрла-
на â рåгèîнå на÷ала аêòèâнî раñòè, ÷òî ñî-
ïрîâîждалîñь åгî бûñòрûм раññåлåнèåм 
ïî ïîéмам Äîна è åгî ïрèòîêîâ – Хîïра, 
Бèòюга, Âîрîнåжа. Ñî âрåмåнåм эòîò ïрî-
цåññ ïрèîбрёл бîлåå êруïнûå маñшòабû; 
раññåляюùèåñя îрланû на÷алè îñâаèâаòь 
нîâûå, â òîм ÷èñлå, мåнåå õараêòåрнûå 
бèîòîïû – ñòåïнûå балêè ñ ïрудамè, ñòåï-
нûå êîлêè, èñêуññòâåннûå лåñîïîлîñû è 
ò.ï. (Ñаïåльнèêîâ, Шаïîâалîâ, 2007; Ñî-
êîлîâ, 2013, 2017 è др.).

Â наñòîяùåå âрåмя гнåçдîâую ÷èñлåн-
нîñòь îрлана-бåлîõâîñòа мîжнî îцåнèòь 
â 30–35 ïар для Âîрîнåжñêîé, 5–7 ïар – 
для Лèïåцêîé, 3–5 ïар – для Тамбîâñêîé, 
4–6 ïар – для Бåлгîрîдñêîé è, âîçмîж-
нî, 2–3 ïарû – для Курñêîé îблаñòåé. На 
ñåгîдняшнèé дåнь эòî åдèнñòâåннûé âèд 
êруïнûõ õèùнûõ ïòèц, ñîñòîянèå ïîïу-
ляцèè êîòîрîгî â ïрåдåлаõ Цåнòральнîгî 
Чåрнîçåмья нå âûçûâаåò îïаñåнèé; â ïåр-
ñïåêòèâå мîжнî îжèдаòь åùå нåêîòîрîå 
ïîâûшåнèå åгî гнåçдîâîé ÷èñлåннîñòè.



74 Ïåðíàòûå õèùíèêè è èõ îõðàíà 2018, Спåцвûп. 1 Мàòåðèàлû êîíфåðåíцèй

New Data on Distribution and Population Number of Large Birds of 
Prey in Nizhny Novgorod Region, Russia
НОВЫЕ ДАННЫЕ О РАСПРОСТРАНЕНИИ И ЧИСЛЕННОСТИ 
КРУПНЫХ ХИЩНЫХ ПТИЦ В НИЖЕГОРОДСКОЙ ОБЛАСТИ, РОССИЯ
Shukov P.M. (Minin Nizhny Novgorod State Pedagogical University, Nizhny Novgorod 
branch of the Russian Bird Conservation Union, Nizhny Novgorod, Russia)
Шуков П.М. (ФГБОУ ВО «Нижегородский государственный педагогический 
университет им. Козьмы Минина», Нижегородское отделение Союза охраны птиц 
России, Нижний Новгород, Россия)

Контакт:
Павел Шуков
shukov.pm@gmail.com

Contact:
Pavel Shukov
shukov.pm@gmail.com

This report provides new information on the 
number of rare species of diurnal birds of 
prey, collected after the second edition of 
the Red Data Book of the Nizhny Novgorod 
region (2014). 

The Golden Eagle (Aquila chrysaetos). In 
2007, the population of the Golden Eagle in 
the region was estimated at 21–23 breeding 
pairs. However, later, most pairs stopped 
breeding due to years of depression of the 
main types of prey. Moreover, the cata-
strophic forest fires of 2010 affected almost 
all breeding grounds of the Golden Eagle 
on the territory of the Kamsko-Bakaldinskie 
bogs, where more than 80% of pairs of ea-
gles inhabited the Nizhny Novgorod region. 
Over the past five years, only five breeding 
territories have been preserved. The current 
number of the species in the region is un-
known and requires advanced studies. 

The Imperial Eagle (Aquila heliaca). On 
the breeding territory of the Imperial Ea-
gle, only one known in the region, in the 
Ichalkovsky pine forest, successful breeding 
of the pair has not been registered since 
1995. This fact makes us think that the spe-
cies has disappeared on nesting grounds. 
Over the past five years only two meetings 
with Imperial Eagles have been recorded 
in the Nizhny Novgorod region, both prac-
tically on the border with the Republic of 
Mordovia, where the species is still nesting. 

The Greater Spotted Eagle (Aquila clan-
ga). Before 2014, the number of the Greater 
Spotted Eagle in the Nizhny Novgorod re-
gion was estimated at 25–30 pairs. Between 
2014 and 2018, we found 29 new grounds 
of species in the region. The density of their 
location and the nature of the biotopes oc-
cupied by birds make it possible to make an 
assumption about the presence of the Great-
er Spotted Eagle in some other territories of 
the region that have not yet been closely ex-
amined. The current estimate of the species 
population in the region is 90–100 pairs. 

Â даннîм ñîîбùåнèè ïрèâîдèòñя нîâая 
èнфîрмацèя î ÷èñлåннîñòè рåдêèõ âèдîâ 
днåâнûõ õèùнûõ ïòèц, ñîбранная ïîñлå 
âòîрîгî èçданèя Краñнîé êнèгè Нèжåгî-
рîдñêîé îблаñòè (2014).

Бåðêóò (Aquila chrysaetos). Â 2007 г. 
÷èñлåннîñòь бåрêуòа â рåгèîнå îцåнèâа-
лаñь â 21–23 гнåçдяùèåñя ïарû. Однаêî 
âïîñлåдñòâèè, бîльшèнñòâî ïар ïåрåñòалè 
раçмнîжаòьñя â ñâяçè ñ мнîгîлåòнåé дå-
ïрåññèåé îñнîâнûõ âèдîâ дîбû÷è. Крîмå 
òîгî, êаòаñòрîфè÷åñêèå лåñнûå ïîжарû 
2010 г. çаòрîнулè ïраêòè÷åñêè âñå мå-
ñòа гнåçдîâанèя бåрêуòа на òåррèòîрèè 
Камñêî-Баêалдèнñêèõ бîлîò, гдå îбèòалî 
бîлåå 80 % ïар îрлîâ â Нèжåгîрîдñêîé 
îблаñòè. За ïîñлåднèå ïяòь лåò бûла ïîд-
òâåрждåна ñîõраннîñòь òîльêî ïяòè гнåç-
дîâûõ у÷аñòêîâ. Ñîâрåмåнная ÷èñлåннîñòь 
âèда â рåгèîнå нåèçâåñòна è òрåбуåò ñïå-
цèальнûõ èññлåдîâанèé.

Оðёë-ìîãèëьíèê (Aquila heliaca). 
На åдèнñòâåннîм èçâåñòнîм â рåгèîнå 
гнåçдîâîм у÷аñòêå îрла-мîгèльнèêа â 
И÷алêîâñêîм бîру уñïåшнîå раçмнîжå-
нèå ïарû нå рåгèñòрèрîâалîñь ñ 1995 
гîда. Эòîò фаêò ïîçâîляåò уòâåрждаòь 
îб èñ÷åçнîâåнèè âèда на гнåçдîâанèè. 
За ïîñлåднèå ïяòь лåò â Нèжåгîрîд-
ñêîé îблаñòè бûлî îòмå÷åнî òîльêî дâå 
âñòрå÷è ñ îрламè-мîгèльнèêамè, îбå 
ïраêòè÷åñêè на гранèцå ñ Рåñïублèêîé 
Мîрдîâèя, гдå âñё åùё âèд ñîõраняåòñя 
на гнåçдîâанèè.

Бîëьшîé пîäîðëèê (Aquila clanga). Äî 
2014 г. ÷èñлåннîñòь бîльшîгî ïîдîрлèêа 
â Нèжåгîрîдñêîé îблаñòè îцåнèâалаñь â 
25–30 ïар. За ïåрèîд 2014–2018 гг. намè 
бûлî наéдåнî 29 нîâûõ у÷аñòêîâ âèда â 
рåгèîнå. Ïлîòнîñòь èõ раñïîлîжåнèя è 
õараêòåр çанèмаåмûõ ïòèцамè бèîòîïîâ 
ïîçâîляåò ñдåлаòь ïрåдïîлîжåнèå î ïрè-
ñуòñòâèè бîльшîгî ïîдîрлèêа è на нåêîòî-
рûõ другèõ òåррèòîрèяõ îблаñòè, êîòîрûå 
åùё нå бûлè âнèмаòåльнî îбñлåдîâанû. 
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The Lesser Spotted Eagle (Aquila pom-
arina). Before 2016, the only one fact of the 
meeting of the Lesser Spotted Eagle in the 
Nizhny Novgorod region was known – one 
young bird was killed by a hunter in 1995. 
In 2016 and 2017, adult individuals were 
observed in three territories, which confirms 
the species range expansion to the east. The 
facts of nesting of the Lesser Spotted Eagle 
in the region are to be identified in the future. 

The Booted Eagle (Hieraaetus pennatus). 
In 2002–2008, the density of the Booted 
Eagle in the suitable nesting biotopes of the 
Nizhny Novgorod region was 12.6 pairs/100 
km2 and the population of species was es-
timated at 104–111 pairs. Over the past 5 
years Booted Eagles have been observed 
on 25 territories, and one breeding territory 
was discovered to the east of the river Vet-
luga. Thus, we may talk about the continued 
species range expansion to the north and 
estimate the current number of the Booted 
Eagle in the region at 120–130 pairs. 

The White-Tailed Eagle (Haliaeetus al-
bicilla). Estimate of the White-Tailed Eagle 
population in the Nizhny Novgorod region 
before 2014 is 40–60 pairs. Between 2014 
and 2018, 5 territories of eagles were con-
firmed and 16 new breeding territories were 
discovered. There was a tendency to meeting 
of the species in large ponds and peat quar-
ries, which makes it possible to assume that 
the density of the White-Tailed Eagle along 
the rivers of Oka and Volga has reached its 
maximum. The current estimate of the spe-
cies population in the region is 70–80 pairs. 

The Osprey (Pandion haliaetus). After 
2000, the population of the Osprey in the 
Nizhny Novgorod region increased and by 
2014 reached 45–50 pairs. Between 2014 
and 2018, 8 new grounds of the Osprey 
in the region were discovered, which al-
lows assuming that the species population 
growth trend continues. 

The Short-toed Eagle (Circaetus gallicus). 
Before 2014, the population of the Short-
toed Eagle in the Nizhny Novgorod region 
was estimated at 15–20 pairs. For the last 
5 years, 36 new territories of species have 
been found in the region. It is found that the 
extensive fire sites appeared after the fires 
of 2010 became the basis for many breed-
ing territories of the Short-toed Eagle in the 
region. The current estimate of the species 
population in the region is 80–90 pairs.

Ñîâрåмåнная îцåнêа ÷èñлåннîñòè âèда â 
рåгèîнå – 90–100 ïар.

Мàëûé пîäîðëèê (Aquila pomarina). 
Äî 2016 г. бûл èçâåñòåн åдèнñòâåннûé 
фаêò âñòрå÷è малîгî ïîдîрлèêа â Нèжå-
гîрîдñêîé îблаñòè – îдна мîлîдая ïòèца 
бûла дîбûòа îõîòнèêîм â 1995 г. Â 2016 
è 2017 гг. âçрîñлûå îñîбè наблюдалèñь на 
òрёõ у÷аñòêаõ, ÷òî ïîдòâåрждаåò раñшèрå-
нèå арåала âèда на âîñòîê. Фаêòû гнåçдî-
âанèя малîгî ïîдîрлèêа â рåгèîнå ïрåд-
ñòîèò уñòанîâèòь â будуùåм.

Оðёë-êàðëèê (Hieraaetus pennatus). 
Â 2002–2008 гг. ïлîòнîñòь îрла-êарлèêа 
â гнåçдîïрèгîднûõ бèîòîïаõ Нèжåгîрîд-
ñêîé îблаñòè ñîñòаâèла 12,6 ïар/100 êм2 
è ÷èñлåннîñòь âèда бûла îцåнåна â 104–
111 ïар. За ïîñлåднèå 5 лåò îрлû-êарлèêè 
наблюдалèñь на 25 у÷аñòêаõ, â òîм ÷èñлå 
îдна гнåçдîâая òåррèòîрèя бûла îбнару-
жåна ê âîñòîêу îò р. Âåòлуга. Таêèм îбра-
çîм, мîжнî гîâîрèòь î ïрîдîлжаюùåмñя 
раñшèрåнèè арåала âèда на ñåâåр è îцå-
нèòь ñîâрåмåнную ÷èñлåннîñòь îрла-êар-
лèêа â рåгèîнå â 120–130 ïар.

Оðëàí-áåëîхâîñò (Haliaeetus albicilla). 
Оцåнêа ÷èñлåннîñòè îрлана-бåлîõâîñòа 
â Нèжåгîрîдñêîé îблаñòè дî 2014 г. – 
40–60 ïар. Â ïåрèîд 2014–2018 гг. бûлî 
ïîдòâåрждåнî 5 у÷аñòêîâ îрланîâ è îбна-
ружåнî 16 нîâûõ гнåçдîâûõ òåррèòîрèé. 
Оòмå÷åна òåндåнцèя ê ïîяâлåнèю âèда у 
êруïнûõ ïрудîâ è òîрфîêарьåрîâ, ÷òî 
ïîçâîляåò ñдåлаòь ïрåдïîлîжåнèå î òîм, 
÷òî ïлîòнîñòь îрлана-бåлîõâîñòа âдîль 
рåê Оêè è Âîлгè дîñòèгла ñâîåгî маêñè-
мума. Ñîâрåмåнная îцåнêа ÷èñлåннîñòè 
âèда â рåгèîнå – 70–80 ïар.

Ñêîпà (Pandion haliaetus). Ïîñлå 
2000 г. ÷èñлåннîñòь ñêîïû â Нèжåгî-
рîдñêîé îблаñòè âîçраñòала è ê 2014 г. 
дîñòèгла 45–50 ïар. За ïåрèîд 2014–
2018 гг. бûлî îбнаружåнî 8 нîâûõ 
у÷аñòêîâ ñêîïû â рåгèîнå, ÷òî ïîçâîля-
åò ïрåдïîлагаòь ñîõранåнèå òåндåнцèè 
рîñòа ÷èñлåннîñòè âèда.

Зìååÿä (Circaetus gallicus). Äî 2014 г. 
÷èñлåннîñòь çмååяда â Нèжåгîрîдñêîé 
îблаñòè îцåнèâалаñь â 15–20 ïар. За ïî-
ñлåднèå 5 лåò бûлî наéдåнî 36 нîâûõ 
у÷аñòêîâ âèда â рåгèîнå. Уñòанîâлåнî, ÷òî 
îбшèрнûå гарè, îбраçîâаâшèåñя ïîñлå 
ïîжарîâ 2010 г., ñòалè îñнîâîé для мнî-
гèõ гнåçдîâûõ òåррèòîрèé çмååяда â îб-
лаñòè. Ñîâрåмåнная îцåнêа ÷èñлåннîñòè 
âèда â рåгèîнå – 80–90 ïар.
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Usinsky kray is situated in the Western Say-
an. It includes the basin of the river Us and 
the Usinskaya Hollow itself. We present the 
results of our work in 2008, 2011, 2012, 
2015, 2017, 2018. 

Research methods: monitoring the be-
havior of birds; route census – walking, 
auto, from the boat. 

Osprey (Pandion haliaetus). This is a mi-
gratory nesting species. Two pairs are suc-
cessfully breeding in the bay of the river Us, 
right-bank tributary of the Yenisei river. 

White-tailed Eagle (Haliaeetus albicil-
la). This is a rare species. More often white-
tailed eagles can be met during monitoring 
in June 2018 on the reservoir in the central 
part of the Sayano-Shushenski Nature Re-
serve. Birds fly to the Usinsky Bay. 

Golden Eagle (Aquila chrysaetos). This is 
a rare species. It is regularly met in summer. 
More often young birds, which find good 
feeding stations in the post-breeding and 
autumn-winter periods, are met here, espe-
cially at the mouth of the river Us, where 
there are Siberian ibexes (Capra sibirica) in 
the rocky steppe mountains.

Imperial Eagle (Aquila heliaca). This 
is a rare species nesting on the mountain 
slopes. It is regularly met in the autumn 
flight. Hunting for long-tailed ground squir-
rels (Spermophilus undulatus) was observed 
several times in late August-September in 
the vicinity of the village Verkhneusinskoe. 

Steppe Eagle (Aquila nipalensis). Flying 
birds are recorded rarely. Sometimes it nests 
along the sides of the Usinskaya Hollow.

Greater Spotted Eagle (Aquila clanga). 
Very rare flying individuals are met in the 
Usinskaya Hollow. According to V.S. Ru-
dovsky one pair was nesting in the flood-
plain near the village Nizhneusinskoe in 
2010. 

Booted Eagle (Hieraaetus pennatus). It 
successfully breeds in the Usinskaya Hol-
low. In 2017, 3 pairs were breeding here. 
A young bird was observed with each pair 
in September. Mating habits were record-
ed in autumn. One pair regularly used a 

Уñèнñêèé êраé наõîдèòñя â Заïаднîм Ñая-
нå. Эòî – баññåéн р. Уñ è ñîбñòâåннî Уñèн-
ñêая êîòлîâèна. Ïрåдñòаâлåнû рåçульòаòû 
нашåé рабîòû â 2008, 2011, 2012, 2015, 
2017, 2018 гîдаõ. 

Мåòîдû èññлåдîâанèé: наблюдåнèå çа 
ïîâåдåнèåм ïòèц; маршруòнûå у÷åòû – ïå-
шèå, аâòîмîбèльнûå, ñ êаòåра.

Ñêîïа (Pandion haliaetus). Ïåрåлёò-
нî-гнåçдяùèéñя âèд. Äâå ïарû уñïåшнî 
гнåçдяòñя â çалèâå р. Уñ, ïраâîм ïрèòîêå 
Åнèñåя.

Орлан-бåлîõâîñò (Haliaeetus albicilla). 
Рåдêèé âèд. Чаùå ñòалè âñòрå÷аòь îрланîâ 
âî âрåмя у÷åòîâ â èюнå 2018 гîда ïî âî-
дîõранèлèùу â цåнòральнîé ÷аñòè Ñаянî-
Шушåнñêîгî çаïîâåднèêа. Ïòèцû çалåòаюò 
â Уñèнñêèé çалèâ. 

Бåрêуò (Aquila chrysaetos). Рåдêèé âèд, 
рåгулярнî îòмå÷алè лåòîм. Чаùå âñòрå÷а-
лè мîлîдûõ ïòèц, êîòîрûå наõîдяò çдåñь 
õîрîшèå êîрмîâûå ñòацèè â ïîñлåгнåçдî-
âîé è îñåннå-çèмнèé ïåрèîдû, îñîбåннî â 
уñòьå р. Уñ, гдå ïî ñêалèñòûм îñòåïнåннûм 
гîрам дåржаòñя êîçåрîгè (Capra sibirica).

Ñîлнå÷нûé îрёл (Aquila heliaca). Рåд-
êèé гнåçдяùèéñя âèд ïî ñêлîнам гîр. Обû-
÷åн на îñåннåм ïрîлåòå. Нåîднîêраòнî 
наблюдалè îõîòу на длèннîõâîñòûõ ñуñлè-
êîâ (Spermophilus undulatus) â êîнцå аâгу-
ñòа – ñåнòябрå â îêрåñòнîñòяõ ñ. Âåрõнå-
уñèнñêîå.

Ñòåïнîé îрёл (Aquila nipalensis). Рåдêî 
îòмå÷алè лåòуюùèõ ïòèц. Инîгда гнåçдèò-
ñя ïî бîрòам Уñèнñêîé êîòлîâèнû.

Бîльшîé ïîдîрлèê (Aquila clanga). 
О÷åнь рåдêèå лåòуюùèå îñîбè â Уñèнñêîé 
êîòлîâèнå. Ïî ñâåдåнèям Â.Ñ. Рудîâñêîгî 
îдна ïара гнåçдèлаñь â ïîéмå нåдалåêî îò 
ñ. Нèжнåуñèнñêîå â 2010 гîду.

Орёл-êарлèê (Hieraaetus pennatus). 
Уñïåшнî раçмнîжаåòñя â Уñèнñêîé êîò-
лîâèнå. Â 2017 гîду гнåçдèлèñь 3 ïарû. Ñ 
êаждîé ïарîé â ñåнòябрå дåржалаñь мî-
лîдая ïòèца. Оñåнью наблюдалè бра÷нûå 
èгрû. Одна ïара рåгулярнî èñïîльçîâала 
â êа÷åñòâå ïрèñадû òранñляцèîнную âû-
шêу â цåнòрå ñåла. Оõîòяòñя на çяблèêîâ 
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Молодой беркут (Aquila chrysaetos). Фото И. Карякина.

Young Golden Eagle (Aquila chrysaetos). Photo by I. Karyakin.

broadcasting tower, located in the center of 
the village, as a perch. They hunt for Com-
mon Chaffinch (Fringilla coelebs), Brambling 
(Fringilla montifringilla) and other Passeri-
formes. On September 1, 2017, 4 adult and 
2 young Booted Eagles were met circling 
above the school field. 

Populations of birds of prey in the Usinsky 
kray are in relatively favorable conditions. 
Negative factors are deforestation, increas-
ing recreational load, illegal hunting, live-
stock breeding to a certain extent and fires. 
The species nesting on the ground suffer 
more.

(Fringilla coelebs), юрêîâ (Fringilla monti-
fringilla) è другèõ âîрîбьèнûõ, 1 ñåнòября 
2017 г. âèдåлè 4 âçрîñлûõ è 2 мîлîдûõ 
îрлîâ-êарлèêîâ, дîлгî âмåñòå êружèâшèõ 
над шêîльнûм ïîлåм. 

Ïîïуляцèè õèùнûõ ïòèц â Уñèнñêîм 
êраå наõîдяòñя â îòнîñèòåльнî благîïрè-
яòнûõ уñлîâèяõ. Оòрèцаòåльнûмè фаêòî-
рамè яâляюòñя âûрубêа лåñа, âîçраñòаю-
ùая рåêрåацèîнная нагруçêа, нåçаêîнная 
îõîòа, â îïрåдåлåннîé ñòåïåнè ïаñòбèù-
нîå жèâîòнîâîдñòâî è ïîжарû. Â бîльшåé 
ñòåïåнè ñòрадаюò âèдû, гнåçдяùèåñя на 
çåмлå.
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A data about raptor species of the Russian 
part of Transboundary Nature Reserve “Bol-
shoy Altai” (TNR) is based on research con-
ducted more than 10 years ago. First data 
on bird species of the southern part of Al-
tai was collected by Friedrich August von 
Gebler who visited this mountainous area in 
the 30s of the XIX century. Later ornitho-
logical researches were led by Malkov N.P 
and Malkov Y.P., Bochkaryova E.N., Nagib-
ina E.Y., Starikov S.V, Chelyshev A.N. and 
others at the end of XX century – beginning 
of XXI.

More than a century of studies bears a lot 
of data on population number, biology, and 
ecology of bird species of the Russian part 
of TNR. However, today most of the species 
need a good revision of their status in the 
study area especially Birds of Prey. The data 
on raptor’s breeding sites is very poor, and 
reliable data on population numbers and 
density are absent.

Today Katunskiy Reserve has launched a 
research project on studying rare raptor’s 
species in Uymon valley and its surround-
ings, and on the territory of the Reserve.

Survey routes were scheduled along the 
bottoms of valleys and intermontane ba-
sins. Routes were passed by either motor 
transport or horses with pedestrian round 
surveys. All observations of raptors and 
their nests were recorded.

A survey of Uymon valley and adjoining 
slopes of Terektinskiy ridge and Katun river 
valley near the mouth of river Akkem was 
conducted from June 22 to July 18 of 2019. 
Four nests of raptors were found. Three of 
them were occupied by Imperial Eagle (Aq-
uila heliaca). All three nests were located 
on larches (Larix sp.). In the nest, near vil-
lage Kastakhta we found 3 nestlings, near 
village Gorbunovo – 2 nestlings and near 
river Turgunda – 1 nestling. The locations 
of nests are depicted on fig.1. We suppose 
the existence of two more breeding pairs in 

Ñâåдåнèя î õèùнûõ ïòèцаõ рîññèéñêîé ÷аñòè 
ТБР «Бîльшîé Àлòаé» îñнîâûâаюòñя на рåçуль-
òаòаõ èññлåдîâанèé бîлåå ÷åм дåñяòèлåòнåé 
даâнîñòè. Ïåрâûå ñâåдåнèя î ïòèцаõ юга Àлòая 
ïрèнадлåжаò Фрèдрèõу Âèльгåльму Гåблåру, 
ïîñåòèâшåму эòу âûñîêîгîрную òåррèòîрèю â 
30-õ гîдаõ XIX âåêа. Â дальнåéшåм îрнèòîлîгè-
÷åñêèå èññлåдîâанèя ïрîâîдèлèñь â êîнцå XX 
– на÷алå XXI ââ. Наèбîльшèé âêлад â èçу÷åнèå 
âнåñлè Н.Ï. è Ю.Ï. Малêîâû, Å.Н. Бî÷êарåâа, 
Å.Ю. Нагèбèна, Ñ.Â. Ñòарèêîâ, À.Н. Чåлûшåâ 
è др. 

Нåñмîòря на òî, ÷òî çа бîлåå ÷åм âåêî-
âую èñòîрèю èññлåдîâанèé ñîбран бîльшîé 
маòåрèал ïî âèдîâîму ñîñòаâу, бèîлîгèè è 
эêîлîгèè îрнèòîфаунû на рîññèéñêîé ÷а-
ñòè ТБР «Бîльшîé Àлòаé», бîльшèнñòâî âè-
дîâ нуждаåòñя â бîлåå ïîдрîбнîм èçу÷åнèè 
è уòî÷нåнèè õараêòåра ïрåбûâанèя на èñ-
ñлåдуåмîé òåррèòîрèè. Оñîбåннî эòî аêòу-
альнî для õèùнûõ ïòèц, для êîòîрûõ ïраê-
òè÷åñêè ïîлнîñòью îòñуòñòâуåò èнфîрмацèя 
î мåñòаõ гнåçдîâèé; òаêжå нåò дîñòîâåрнûõ 
ñâåдåнèé î ÷èñлåннîñòè èлè ïлîòнîñòè. 

Â наñòîяùåå âрåмя ñîòруднèêамè Каòун-
ñêîгî çаïîâåднèêа на÷аòû рабîòû ïî èññлå-
дîâанèю рåдêèõ ïåрнаòûõ õèùнèêîâ â Уé-
мîнñêîé дîлèнå è åå îêрåñòнîñòяõ, а òаêжå 
на òåррèòîрèè çаïîâåднèêа «Каòунñêèé».

Äля îбñлåдîâанèя òåррèòîрèè бûлè çа-
ранåå ñïланèрîâанû маршруòû ïî днèùам 
дîлèн è мåжгîрнûõ êîòлîâèн. Ïåрåдâèжå-
нèå ïî маршруòам îñуùåñòâляåòñя на аâ-
òîòранñïîрòå èлè âåрõîм ñ ïåшèмè радè-
альнûмè âûõîдамè. Â õîдå îбñлåдîâанèя 
фèêñèруюòñя âñå âñòрå÷è рåдêèõ õèùнûõ 
ïòèц, è ïрîâîдèòñя ïîèñê èõ гнåçд. 

Обñлåдîâанèå Уéмîнñêîé дîлèнû, ïрè-
лåгаюùèõ ñêлîнîâ Тåрåêòèнêîгî õрåбòа è 
дîлèнû р. Каòунь â раéîнå уñòья р. Àêêåм 
ïрîâîдèлîñь 22 èюня è 18 èюля 2018 г.  
Бûлî îбнаружåнî ÷åòûрå гнåçда, òрè èç êî-
òîрûõ îêаçалèñь çаñåлåнû ñîлнå÷нûм îрлîм 
(Aquila heliaca). Âñå гнёçда раñïîлîжåнû на 
лèñòâåннèцаõ (Larix sp.). Обùåå êîлè÷åñòâî 
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Рис. 1. Карта-схема обследования местообитаний и гнездовых участков редких 
хищных птиц. Условные обозначения: 1 – гнездо солнечного орла (Aquila heliaca), 
2 – встреча солнечного орла, 3 – гнездо скопы (Pandion haliaetus), 4 – встреча 
беркута (Aquila chrysaetos), 5 – встреча орла-карлика (Hieraaetus pennatus), 6 – 
встреча сапсана (Falco peregrinus).

Fig. 1. A map of the area under study with raptor’s nests and observations: Labels: 
1 – nest of the Imperial Eagle (Aquila heliaca), 2 – observation of the Imperial Eagle, 
3 – nest of the Osprey (Pandion haliaetus), 4 – observation of the Golden Eagle 
(Aquila chrysaetos), 5 – observation of the Booted Eagle (Hieraaetus pennatus), 6 – 
observation of the Peregrine Falcon (Falco peregrinus).

this area since 9 adult Imperial Eagles were 
observed during the survey.

We also recorded more than 10 individ-
uals of Common Kestrel (Falco tinnuncu-
lus), 2 Common Buzzards (Buteo buteo), 2 
Peregrine Falcons (Falco peregrinus) and 2 
individuals of locally very rare Booted Ea-
gle (Hieraaetus pennatus). The first one was 
encountered near the village Ust-Koksa, 
another one – in the village Ust-Koksa in 
the middle of June. Most probably there is 
a breeding site of this species somewhere 
near the village.

The territory of the Katunskiy Reserve was 
studied in the first decade of July of 2018. 
The study area includes lake Taymenye, 
upper stream of river Multa, river Turgen 
and valley of river Katun (see fig.1). On the 
south-east bank of lake Taymenye we found 
a nest of an Osprey (Pandion haliaetus) with 
two nestlings. Adult birds were seen near-
by. No other nests were found on the route, 
but an adult Golden Eagle (Aquila chrysae-
tos) and an adult Imperial Eagle were ob-
served soaring high above the mountains.

Among the other raptor species in the 
valley of Katun river, we recorded Common 
Buzzard (Buteo buteo), Black Kite (Milvus 
migrans), Hen Harrier (Circus cyaneus) and 
Common Kestrel (Falco tinnunculus).

In the short time, we will continue our 
research on raptors spreading the study 
area to the Nature Park “Belukha”, unstud-
ied parts of Katun Biosphere Reserve, and 
northern spurs of Katunskiy ridge.

ïòåнцîâ â гнåçдаõ – 6. Â гнåçдå у ñ. Каñòаõòа 
бûлî îòмå÷åнî 3 ïòåнца, â гнåçдå â раéîнå ñ. 
Гîрбунîâî – 2 ïòåнца è у р. Тургунда – 1 ïòå-
нåц. Раñïîлîжåнèå гнёçд ïрåдñòаâлåнî на 
рèñ. 1. Нåñмîòря на òî, ÷òî â Уéмîнñêîé дî-
лèнå è åå îêрåñòнîñòяõ бûлî наéдåнî òîльêî 
òрè жèлûõ гнåçда, дîñòîâåрнî îбнаружåнî 9 
раçнûõ âçрîñлûõ îñîбåé эòîгî âèда. Ñлåдîâа-
òåльнî, èмååòñя âåрîяòнîñòь ñуùåñòâîâанèя 
åùå êаê мèнèмум ïарû гнåçдîâûõ у÷аñòêîâ.

Таêжå удалîñь âñòрåòèòь ñâûшå 10 îñîбåé 
îбûêнîâåннîé ïуñòåльгè (Falco tinnuncu-
lus), 2 îñîбè îбûêнîâåннîгî êанюêа (Buteo 
buteo), 2 îñîбè ñаïñана (Falco peregrinus) 
è î÷åнь рåдêîгî для эòèõ мåñò îрла-êарлè-
êа (Hieraaetus pennatus). Одèн îрёл-êарлèê 
бûл îòмå÷åн нåдалåêî îò ñ. Уñòь-Кîêñа, дру-
гîé – â ñамîм ñ. Уñòь-Кîêñа â ñåрåдèнå èюня 
2018 г. Ïî âñåé âèдèмîñòè, эòîò âèд гнåçдèò-
ñя âблèçè даннîгî наñåлåннîгî ïунêòа.

На òåррèòîрèè Каòунñêîгî çаïîâåднèêа ïîлå-
âûå рабîòû ïрîâîдèлèñь â ïåрâîé дåêадå èюля 
2018 г. Иññлåдîâанèямè îõâа÷åнû îêрåñòнîñòè 
îç. Таéмåньå, âåрõîâья р. Мульòа, р. Тюргåнь è 
дîлèна р. Каòунь (ñм. рèñ. 1). Â õîдå îбñлåдî-
âанèя îбнаружåнî гнåçдî ñêîïû (Pandion hali-
aetus) на югî-âîñòî÷нîм бåрåгу îç. Таéмåньå. 
Гнåçдî жèлîå ñ дâумя ïòåнцамè. Âçрîñлûå ñêî-
ïû âñòрå÷åнû нåïîдалёêу îò гнåçда. 

Äругèõ гнёçд на ïрîòяжåнèè âñåгî марш-
руòа îбнаружåнî нå бûлî, нî âèçуальнî 
âñòрå÷åнû бåрêуò (Aquila chrysaetos) – 1 ïòè-
ца â раéîнå уñòья р. Уçун-Караñу è ñîлнå÷-
нûé îрёл – 1 ïòèца â îêрåñòнîñòяõ урî÷èùа 
«Щёêè». Ïòèцû ïарèлè âûñîêî над гîрîé.

Иç другèõ âèдîâ õèùнûõ ïòèц â дîлèнå р. 
Каòунь âèçуальнî îòмå÷åнû îбûêнîâåннûé 
êанюê (Buteo buteo), ÷ёрнûé êîршун (Milvus 
migrans), ïîлåâîé лунь (Circus cyaneus) è 
îбûêнîâåнная ïуñòåльга (Falco tinnunculus).

Â блèжаéшåå âрåмя рабîòû ïî èçу÷åнèю 
фаунû ïåрнаòûõ õèùнèêîâ будуò ïрîдîлжå-
нû на òåррèòîрèè ïрèрîднîгî ïарêа «Бåлу-
õа», Каòунñêîгî çаïîâåднèêа è на ñåâåрнûõ 
îòрîгаõ Каòунñêîгî õрåбòа.
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The 1993 creation of the 120,000 ha Antis-
ana Ecological Reserve (Ecuador) to protect 
the unique flora and fauna surrounding the 
Volcano Antisana continues to evolve. In 
1998, the La Mica dam was built to increase 
the capacity of Laguna La Mica and provide 
water for the Mica–Quito Sur Project. The 
Mica–Quito Sur Project is the result of an 
agreement between the Ecuadorian gov-
ernment, a conservation NGO, and a wa-
ter and sewerage company (EMAAP-Q) to 
protect a watershed, its fauna and flora, and 
provide freshwater for Quito Sur. However, 
recently population decreases have been 
observed and tabulated by eBird among 
Condor (Vultur gryphus) and Caracara (Ca-
racara plancus). The removal of cattle and 
sheep from the recently acquired Hacienda 
Antisana 4400 ha lot by EMAAP-Q in 2010 
and intensified efforts at fire-suppression 
across the Reserve appears to have trig-
gered these population declines. Cattle and 
sheep dung and their carcasses once con-
tributed significant nutrients to the land-
scape while the diversity and number of 
paramo fire-successional patches supported 
higher biodiversity. Initial data acquisition 
suggests condor and caracara observations 
are declining, though these could be due to 
these raptors searching for food beyond the 
reserve. In fact, condor breeding numbers 
in Antisana have remained stable.

Ñîçданèå â 1993 г. эêîлîгè÷åñêîгî çаïî-
âåднèêа Àнòèñана (ïрîâèнцèя Наïî, Эê-
âадîр) ïлîùадью 120 òûñ. га, ïрèçâаннîгî 
çаùèòèòь унèêальную флîру è фауну âî-
êруг âулêана Àнòèñана, ïрîдîлжаåòñя. Â 
1998 г. бûла ïîñòрîåна дамба Ла Мèêа, 
÷òîбû уâåлè÷èòь îбъåм лагунû Ла Мèêа 
è ïрåдîñòаâèòь âîду для ïрîåêòа Мèêа – 
Кâèòî Ñур. Эòîò ïрîåêò – рåçульòаò ñîгла-
шåнèя мåжду ïраâèòåльñòâîм Эêâадîра, 
ïрèрîдîîõраннîé нåïраâèòåльñòâåннîé 
îрганèçацèåé è êîмïанèåé ïî âîдîñнаб-
жåнèю è êаналèçацèè (EMAAP-Q) ïî çа-
ùèòå âîдîраçдåла, åгî флîрû è фаунû, è 
ïрåдîñòаâлåнèю ñâåжåé âîдû для Кâèòî 
Ñур. Однаêî, нåдаâнî ïî даннûм eBird 
бûлî çарåгèñòрèрîâанî умåньшåнèå ÷èñ-
лåннîñòè êîндîра (Vultur gryphus) è êара-
êарû (Caracara plancus). Лèêâèдацèя îâåц 
è рîгаòîгî ñêîòа на нåдаâнî ïрèîбрåòён-
нîм EMAAP-Q у÷аñòêå гаñèåндû Àнòèñана 
раçмåрîм â 4400 га â 2010 г. è уñèлåн-
нûå ïîïûòêè òушåнèя ïалîâ â çаïîâåднè-
êå, ïîõîжå, ñòалè ïрè÷èнîé ñîêраùåнèя 
÷èñлåннîñòè â ïîïуляцèяõ ïòèц. Наâîç è 
òруïû ñêîòа âнîñèлè ñуùåñòâåннîå êîлè-
÷åñòâî бèîмаññû â îêружаюùую ñрåду, 
а êîлè÷åñòâî è раçнîîбраçèå у÷аñòêîâ, 
ïрîéдåннûõ ïаламè, уâåлè÷èâалî бèîраç-
нîîбраçèå òåррèòîрèè. Ïåрâîна÷альнûå 
даннûå у÷ёòîâ ïрåдïîлагаюò, ÷òî êîндîрû 
è êараêарû ñòалè âñòрå÷аòьñя рåжå, õîòя 
эòî мîжåò бûòь ïîòîму, ÷òî эòè õèùнè-
êè ñòалè èñêаòь ïèùу çа ïрåдåламè çаïî-
âåднèêа. Ïîêа ÷èñлåннîñòь раçмнîжåнèя 
êîндîра â Àнòèñанå îñòаёòñя ïрåжнåé.
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Рис. 1. Ареал степного орла (Aquila nipalensis). 
Условные обозначения: 1 – границы стран, 2 – по-
пуляции, 3 – гнездовой ареал, 4 – область кочёвок, 
5 – зимовки, 6 – моря и океаны.

Fig. 1. Range of the Steppe Eagle (Aquila nipalensis). 
Legend: 1 – country borders, 2 – populations, 3 – 
breeding range, 4 – nomadic areas, 5 – wintering 
grounds, 6 – seas and oceans.
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Currently, the Steppe Eagle (Aquila nipa-
lensis) is included in the IUCN Red List as 
“Endangered” due to a serious population 
decline, mainly in the European part of 
Russia. Over the past 20 years the distri-
bution of the Steppe Eagle has been well 
studied within the framework of RRRCN 
activities, thanks largely to the support of 
the UNDP/GEF/MNR project “Improving 
the coverage and management efficien-
cy of protected areas in the steppe biome 
of Russia”. Therefore, we no longer need 
to expect the detection of large popula-
tion nuclei outside the known range. The 
modern continuous Steppe Eagle breed-
ing range extends through the arid zones 
of southern Russia and Kazakhstan from 
Kalmykia in the west to Dauria in the east, 
the northern boundary of the distribution 
is limited to the northern boundary of the 
steppes (including steppe hollows of the 
Southern Siberia mountains), the southern 
boundary – to the northern deserts. Small 
isolates, away from the continuous breed-
ing range, are also found in Turkey and 
China, but the population level in them is 
extremely low. 

The current Steppe Eagle population size 
is estimated at 25,500–46,065 breeding 
pairs, 20,950–31,570 pairs of which nest 
in Kazakhstan (68.5–82.2% of the world 
species population), 2,640–3,945 pairs 

Â наñòîяùåå âрåмя ñòåïнîé îрёл (Aquila ni-
palensis) âнåñён â êаòåгîрèю «угрîжаåмûõ» 
Краñнîгî лèñòа МÑОÏ èç-çа ñåрьёçнîгî 
ñîêраùåнèя ÷èñлåннîñòè, ïрåèмуùåñòâåн-
нî â Åâрîïåéñêîé ÷аñòè Рîññèè. Раñïрî-
ñòранåнèå ñòåïнîгî îрла çа ïîñлåднèå 20 
лåò èçу÷åнî дîñòаòî÷нî õîрîшî â рамêаõ 
аêòèâнîñòåé RRRCN, âî мнîгîм благîдаря 
ïîддåржêå ïрîåêòа ÏРООН/ГЭФ/МÏР «Ñî-
âåршåнñòâîâанèå ñèñòåмû è мåõанèçмîâ 
уïраâлåнèя ООÏТ â ñòåïнîм бèîмå Рîññèè». 
Ïîэòîму îжèдаòь âûяâлåнèя êруïнûõ ïîïу-
ляцèîннûõ ядåр çа ïрåдåламè èçâåñòнîгî 
арåала, ужå нå ïрèõîдèòñя. Ñîâрåмåннûé 
ñïлîшнîé гнåçдîâîé арåал ñòåïнîгî îрла 
раñïрîñòраняåòñя ÷åрåç арèднûå çîнû юга 
Рîññèè è Каçаõñòана îò Калмûêèè на çаïа-
дå дî Äаурèè на âîñòîêå, ñåâåрная гранèца 
раñïрîñòранåнèя îгранè÷åна ñåâåрнîé гра-
нèцåé ñòåïåé (âêлю÷ая ñòåïнûå êîòлîâèнû 
гîр Южнîé Ñèбèрè), южная – ñåâåрнûмè 
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Карякин И.В. (ООО «Сибэкоцентр», Новосибирск, Россия)



82 Ïåðíàòûå õèùíèêè è èõ îõðàíà 2018, Спåцвûп. 1 Мàòåðèàлû êîíфåðåíцèй

(8.6–10.4%) – in Russia. But if we can talk 
about acceptable accuracy of the popula-
tion estimate for Russia and Kazakhstan, 
then there are no accurate estimates for 
Mongolia. Here, nesting from 1,500–
2,000 (Bold, Boldbaatar, 1999) to 6,500–
9,900 pairs of Steppe Eagles is expect-
ed. The fact that the number of eagles in 
Mongolia is higher than the minimum es-
timate is indicated by the regular flight of 
up to 6,166–8,684 steppe eagles through 
the observation point in Nepal (Subedi, 
2015). However, it is still unknown where 
the population nucleus is located in Mon-
golia. Regular studies in its western part 
show that the part of the West Mongolian 
population, concentrated in the territory 
of Mongolia, is by times lower in terms of 
density than similar groupings in the ad-
jacent territories of Russia – in the Altai 
and Tyva republics. Apparently, the large 
number of steppe eagles in Mongolia is 
concentrated in the Central Mongolian 
and Dauria populations, but the direct-
ed registration of this species, similar to 
one conducted in Russia and Kazakhstan, 
has not been conducted there yet. Con-
sequently, further efforts to determine 
the world population of the steppe eagle 
should be concentrated primarily in Cen-
tral and Eastern Mongolia. 

Monitoring of the key populations in 
Kazakhstan and Russia shows a steady 
decrease in the number of Steppe Ea-
gles in the European part of Russia and in 
Western Kazakhstan. However, the pop-
ulation level remains more or less stable 
in South Siberia and, probably, in East 
Kazakhstan. Decrease in the number of 
the Steppe Eagle in its western part of 
the range occurs against the background 
of increase in the number of the Long-
legged Buzzard (Buteo rufinus) and the 
Imperial Eagle (Aquila heliaca). They 
feed on the same objects of prey as the 
steppe eagle, and inhabit the biotopes 
identical to the Steppe Eagles’ biotopes. 
And the decrease in the number of the 
Steppe Eagle against the background of 
the increase in the number of other spe-
cies, ground squirrels eaters, seems very 
strange.   

Along the entire Steppe Eagle range, in-
cluding its stable populations in South Si-
beria, the large-scale leave of adult birds 
and rejuvenation of breeding pairs are ob-
served. In fact, every 4 years the death and 
change of partner is observed in the mon-
itored breeding territories of the Steppe 

ïуñòûнямè. Нåбîльшèå èçîляòû, удалåннûå 
îò ñïлîшнîгî гнåçдîâîгî арåала, èмåюòñя 
òаêжå â Турцèè è Кèòаå, îднаêî ÷èñлåннîñòь 
â нèõ êраéнå нèçêа.

Ñîâрåмåнная ÷èñлåннîñòь ïîïуляцèè 
ñòåïнîгî îрла îцåнèâаåòñя â 25500–46065 
раçмнîжаюùèõñя ïар, èç êîòîрûõ â Каçаõ-
ñòанå гнåçдèòñя 20950–31570 ïар (68,5–
82,2% îò мèрîâîé ïîïуляцèè âèда), â Рîñ-
ñèè 2640–3945 ïар (8,6–10,4%). Нî åñлè 
для Рîññèè è Каçаõñòана мîжнî гîâîрèòь î 
ïрèåмлåмîé òî÷нîñòè îцåнêè ÷èñлåннîñòè, 
òî для Мîнгîлèè, òî÷нûõ îцåнîê ÷èñлåннî-
ñòè нåò. Здåñь лèшь ïрåдïîлагаåòñя гнåçдî-
âанèå îò 1,5–2 òûñ. ïар (Bold, Boldbaatar, 
1999) дî 6500–9900 ïар ñòåïнûõ îрлîâ. 
На òî, ÷òî ÷èñлåннîñòь â Мîнгîлèè âûшå 
мèнèмальнîé îцåнêè уêаçûâаåò è рåгуляр-
нûé ïрîлёò дî 6166–8684 ñòåïнûõ îрлîâ 
÷åрåç òî÷êу наблюдåнèя â Нåïалå (Subedi, 
2015). Однаêî, гдå наõîдèòñя ïîïуляцèîн-
нîå ядрî â Мîнгîлèè дî ñèõ ïîр нåèçâåñò-
нî. Рåгулярнûå èññлåдîâанèя â åё çаïаднîé 
÷аñòè ïîêаçûâаюò, ÷òî ÷аñòь çаïаднî-мîн-
гîльñêîé ïîïуляцèè, ñîñрåдîòî÷åнная на 
òåррèòîрèè Мîнгîлèè на ïîрядîê нèжå ïî 
ïîêаçаòåлям ïлîòнîñòè, ÷åм аналîгè÷нûå 
груïïèрîâêè на ñîïрåдåльнûõ òåррèòî-
рèяõ Рîññèè – â рåñïублèêå Àлòаé è Тûâа. 
Âèдèмî îñнîâнîé çаïаñ ñòåïнûõ îрлîâ â 
Мîнгîлèè ñîñрåдîòî÷åн â Цåнòральнî-
мîнгîльñêîé è Äаурñêîé ïîïуляцèяõ, нî 
òам дî ñèõ ïîр нå ïрîâîдèлîñь цåлåâûõ 
у÷ёòîâ эòîгî âèда, ïîдîбнûм òåм, êîòîрûå 
âåлèñь â Рîññèè è Каçаõñòанå. Ñлåдîâаòåль-
нî, дальнåéшèå уñèлèя ïî îïрåдåлåнèю 
мèрîâîé ÷èñлåннîñòè ñòåïнîгî îрла дîлж-
нû бûòь ñîñрåдîòî÷åнû â ïåрâую î÷åрåдь 
на Цåнòральнîé è Âîñòî÷нîé Мîнгîлèè.

Мîнèòîрèнг îñнîâнûõ ïîïуляцèé â Ка-
çаõñòанå è Рîññèè ïîêаçûâаåò нåуêлîннîå 
ñîêраùåнèå ÷èñлåннîñòè ñòåïнîгî îрла â 
Åâрîïåéñêîé ÷аñòè Рîññèè è â Заïаднîм 
Каçаõñòанå, нî â Южнîé Ñèбèрè è, âåрî-
яòнî, â Âîñòî÷нîм Каçаõñòанå, ÷èñлåннîñòь 
îñòаёòñя бîлåå èлè мåнåå ñòабèльнîé. Ñî-
êраùåнèå ÷èñлåннîñòè ñòåïнîгî îрла â åгî 
çаïаднîé ÷аñòè арåала ïрîèñõîдèò на фîнå 
рîñòа ÷èñлåннîñòè êурганнèêа (Buteo ru-
finus) è îрла-мîгèльнèêа (Aquila heliaca), 
ïèòаюùèõñя òåмè жå îбъåêòамè дîбû÷è, 
÷òî è ñòåïнîé îрёл, è наñåляюùèõ èдåн-
òè÷нûå ñòåïнûм îрлам бèîòîïû. И ñîêра-
ùåнèå ÷èñлåннîñòè èмåннî ñòåïнîгî îрла 
на фîнå рîñòа ÷èñлåннîñòè другèõ âèдîâ-
ñуñлèêîåдîâ êажåòñя âåñьма ñòраннûм. 

На âñём ïрîòяжåнèè арåала ñòåïнîгî 
îрла, âêлю÷ая åгî ñòабèльнûå ïîïуляцèè 
â Южнîé Ñèбèрè, наблюдаåòñя маñшòаб-
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Eagle. This indicates a large-scale death of 
birds. But where and how it happens re-
mains unknown. 

It is known that the Steppe Eagle is 
more at risk of dying on 6–10 kV power 
lines than other large raptors. This lim-
iting factor is quite serious, but areas of 
increased death of eagles on power lines 
are local and cannot cause such a large-
scale death of birds, which would explain 
the observed leave in populations within 
the entire range of the species. Recov-
eries of rings from migration routes and 
wintering grounds show that steppe ea-
gles often become victims of poachers 
and die as a result of poisoning in land-
fills – the scale of the latter phenome-
non has not been studied at all. Priority 
researches in the future should be aimed 
specifically at assessment of the Steppe 
Eagles’ death on migration routes and 
wintering grounds. 

It is very likely that the whole set of 
factors from power lines to the killing 
determines decrease in the Steppe Ea-
gle population in the western part of the 
range. It can be assumed that in the east-
ern part of the species range there fac-
tors taken together are less active, there-
fore the populations are more stable, but 
this does not correlate with population 
dynamics of other species that make 
long-distance migrations through China. 
That is why, it is of highest importance 
to study the migration strategy of Steppe 
Eagles from western and eastern popu-
lations. 

Most Steppe Eagles nest on the ground, 
that is why this species is more vulnera-
ble, compared to other species of eagles. 
Of course, the leave as a result of unsuc-

нûé îòõîд âçрîñлûõ ïòèц è îмîлîжåнèå 
раçмнîжаюùèõñя ïар. Фаêòè÷åñêè êаж-
дûå 4 гîда на êîнòрîлèруåмûõ гнåçдîâûõ 
òåррèòîрèяõ ñòåïнîгî îрла наблюдаåòñя 
гèбåль è çамåна ïарòнёра. Âñё эòî гîâî-
рèò î маñшòабнîé гèбåлè ïòèц. Нî гдå îна 
наблюдаåòñя è îò ÷åгî ïрîèñõîдèò дî ñèõ 
ïîр нå èçâåñòнî.

Иçâåñòнî, ÷òî ñòåïнîé îрёл ïîдâåржåн 
бîлåå другèõ êруïнûõ õèùнèêîâ гèбåлè на 
ЛЭÏ 6–10 êÂ. Эòîò лèмèòèруюùèé фаêòîр 
дîñòаòî÷нî ñåрьёçåн, нî у÷аñòêè ïîâûшåн-
нîé гèбåлè îрлîâ на ЛЭÏ лîêальнû è нå 
мîгуò âûçûâаòь òаêую маñшòабную гèбåль 
ïòèц, êîòîрая бû îбъяñняла наблюдаåмûé 
îòõîд â ïîïуляцèяõ â ïрåдåлаõ âñåгî арå-
ала âèда. Âîçâраòû êîлåц ñ мèграцèîннûõ 
маршруòîâ è мåñò çèмîâêè ïîêаçûâаюò, ÷òî 
ñòåïнûå îрлû ÷аñòî ñòанîâяòñя жåрòâамè 
браêîньåрîâ è гèбнуò â рåçульòаòå îòраâ-
лåнèя на ñâалêаõ – маñшòабû ïîñлåднåгî 
яâлåнèя нå èçу÷åнû âîîбùå. Имåннî на 
îцåнêу гèбåлè ñòåïнûõ îрлîâ на ïуòяõ мè-
грацèè è çèмîâêè дîлжнû бûòь наïраâлåнû 
ïåрâîî÷åрåднûå èññлåдîâанèя â будуùåм. 

Âåñьма âåрîяòнî, ÷òî âñя ñîâîêуïнîñòь 
фаêòîрîâ îò ЛЭÏ дî îòñòрåла îïрåдåляåò 
ñîêраùåнèå ÷èñлåннîñòè ñòåïнîгî îрла â 
çаïаднîé ÷аñòè арåала. Мîжнî ïрåдïîлî-
жèòь, ÷òî â âîñòî÷нîé ÷аñòè арåала âèда эòè 
фаêòîрû â êîмïлåêñå дåéñòâуюò мåньшå, 
ïîэòîму ïîïуляцèè бîлåå ñòабèльнû, нî эòî 
нå êîррåлèруåò ñ дèнамèêîé ÷èñлåннîñòè 
другèõ âèдîâ, ñîâåршаюùèõ дальнèå мèгра-
цèè ÷åрåç Кèòаé. Ïîэòîму êраéнå âажнî èñ-
ñлåдîâаòь мèграцèîнную ñòраòåгèю ñòåïнûõ 
îрлîâ èç çаïаднûõ è âîñòî÷нûõ ïîïуляцèé.

Бîльшèнñòâî ñòåïнûõ îрлîâ гнåçдèòñя 
на çåмлå, â рåçульòаòå ÷åгî эòîò âèд бîлåå 
уяçâèм, ïî ñраâнåнèю ñ другèмè âèдамè 
îрлîâ. Кîнå÷нî, îòõîд â рåçульòаòå нåуда÷-

Ñòðàíà 
Country

Оöåíêà 
чèñëåííîñòè, пàðû 
Estimation of popu-
lation number, pairs

Äîëÿ îò ìèðîâîé 
пîпóëÿöèè, % 
Share of world 
population, %

Äèíàìèêà чèñëåííîñòè зà пîñëåäíèå 5–6 ëåò 
Trend of the population number for the last 5–6 

years

Каçаõñòан / Kazakhstan 20950–31570 68.5–82.2 Ñîêраùåнèå / Decrease

Рîññèя / Russia 2640–3945 8.6–10.4 Ñîêраùåнèå â Åâрîïåéñêîé ÷аñòè, ñòабèльна, 
мåñòамè раñòёò, â Àçèаòñêîé ÷аñòè / The reduction 

in the European part is stable or local increase in 
the Asian part

Мîнгîлèя / Mongolia 1500–9900 5.9–21.5 Нåò даннûõ / No data

Кèòаé / China 400–600 1.3–1.6 Нåò даннûõ / No data

Äругèå ñòранû 
Other countries

10–50 0.1 Нåò даннûõ / No data

МИÐ / WORLD 25500–46065

Табл. 1. Оценка численности степного орла (Aquila nipalensis) в Мире.

Table 1. Estimation of the population number of the Steppe Eagle (Aquila nipalensis) in the World.
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cessful breeding is partly compensated 
by the high level of reproduction of the 
Steppe Eagle: up to 4 nestlings in good 
years, with an average brood of about 2 
nestlings per successful nest (Barashkova 
et al., 2016; Karyakin et al., 2016). But, 
steppe fires and pasturing significantly 
influence on the reduction in breeding 
success of whole nesting groupings. For 
example, in Kazakhstan hundreds of nests 
are destroyed annually by steppe fires, but 
the overall estimate of nests destruction 
is still unknown, although it would seem 
that it is easily made by satellite images. 
There are no complete data on negative 
effects of weather conditions and other 
biotic factors on the steppe eagle popula-
tions and feed depressions. Observations 
in the Astrakhan and Volgograd regions of 
Russia in 2013–2015 showed a sufficient-
ly high and large-scale leave of nestlings 
because of black flies attack. In 2018 in 
Tuva, a cold snap with hail in July caused 
irreparable loss to the grouping as a result 
of fledging nestlings deaths. However, 
any assessments of the influence of such 
phenomena on local steppe eagle popu-
lations have not been published yet. This 
requires further studies to model the via-
bility of the steppe eagle populations.

нîгî гнåçдîâанèя îò÷аñòè êîмïåнñèруåòñя 
âûñîêèм урîâнåм раçмнîжåнèя ñòåïнîгî 
îрла: дî 4-õ ïòåнцîâ â благîïрèяòнûå гîдû, 
ïрè ñрåднåм âûâîдêå îêîлî 2 ïòåнцîâ на 
уñïåшнîå гнåçдî (Барашêîâа è др., 2016; 
Каряêèн è др., 2016). Нî, ñòåïнûå ïалû è 
âûïаñ ñуùåñòâåннî âлèяюò на ñîêраùåнèå 
уñïåшнîñòè цåлûõ гнåçдîâûõ груïïèрîâîê. 
Â Каçаõñòанå, наïрèмåр, â ñòåïнûõ ïалаõ 
åжåгîднî ïîгèбаюò ñîòнè гнёçд, нî îбùая 
îцåнêа гèбåлè гнёçд дî ñèõ ïîр нå èçâåñò-
на, õîòя, êаçалîñь бû, îна лåгêî âû÷èñля-
åòñя ïî êîñмîñнèмêам. Нåò ïîлнîцåннûõ 
даннûõ ïî нåгаòèâнîму âлèянèю на ïîïу-
ляцèè ñòåïнûõ îрлîâ è дåïрåññèé êîрмîâ, 
нåгаòèâнûõ êлèмаòè÷åñêèõ уñлîâèé è дру-
гèõ бèîòè÷åñêèõ фаêòîрîâ. Наблюдåнèя 
â Àñòраõанñêîé è Âîлгîградñêîé îблаñòяõ 
Рîññèè â 2013–2015 гг. ïîêаçалè âûñîêèé 
è дîñòаòî÷нî маñшòабнûé îòõîд ïòåнцîâ 
èç-çа çаåданèя èõ мîшêîé. Â 2018 г. â Туâå 
êраòêîâрåмåннîå ïîõîлîданèå ñ градîм â 
èюлå нанåñлî нåïîïраâèмûé урîн груï-
ïèрîâêå â рåçульòаòå гèбåлè îïåряюùèõñя 
ïòåнцîâ. Однаêî êаêèõ-лèбî îцåнîê âлèя-
нèя ïîдîбнûõ яâлåнèé на лîêальнûå ïîïу-
ляцèè ñòåïнîгî îрла дî ñèõ нå îïублèêîâа-
нî è эòî òрåбуåò дальнåéшèõ èññлåдîâанèé 
для мîдåлèрîâанèя жèçнåñïîñîбнîñòè ïî-
ïуляцèé ñòåïнîгî îрла.

Табл. 2. Оценка численности степного орла в России.

Table 2. Estimation of the population number of the Steppe Eagle in Russia.

Àäìèíèñòðàòèâíûé ðåãèîí 
Administrative region

Оöåíêà чèñëåííîñòè, пàðû 
Estimation of population number, pairs

Äèíàìèêà чèñëåííîñòè зà пîñëåäíèå 5–6 ëåò 
Trend of the population number for the last 5–6 years

Рîñòîâñêая îблаñòь 5–10 Нåò даннûõ / No data

Ñòаâрîïîльñêèé êраé 5–10 Нåò даннûõ / No data

Рåñïублèêа Äагåñòан 5–10 Нåò даннûõ / No data

Рåñïублèêа Калмûêèя 405–720 Ñîêраùåнèå / Decrease

Àñòраõанñêая îблаñòь 50–100 Ñîêраùåнèå / Decrease

Âîлгîградñêая îблаñòь 300–500 Ñîêраùåнèå / Decrease

Ñараòîâñêая îблаñòь 100–200 Ñîêраùåнèå / Decrease

Ñамарñêая îблаñòь 5–10 Ñèльнîå ñîêраùåнèå / Strong decrease

Орåнбургñêая îблаñòь 200–350 Ñîêраùåнèå / Decrease

Рåñïублèêа Башêîрòîñòан Иñ÷åç / Extinct

Чåлябèнñêая îблаñòь Иñ÷åç / Extinct

Еâðîпåéñêàÿ чàñòь Ðîññèè 1075–1910 Ñîêðàщåíèå / Decrease

Àлòаéñêèé êраé 270–280 Ñòабèльна / Stably

Рåñïублèêа Àлòаé 400–600 Ñòабèльна / Stably

Рåñïублèêа Хаêаñèя 250–280 Ñòабèльна / Stably

Краñнîярñêèé êраé 95–120 Ñòабèльна / Stably

Рåñïублèêа Тûâа 320–400 Âîññòанаâлèâаåòñя / Recovering

Ирêуòñêая îблаñòь 5–10 Раñòёò / Increase

Рåñïублèêа Буряòèя 60–70 Ñòабèльна / Stably

Забаéêальñêèé êраé 165–275 Ñòабèльна / Stably

Àзèàòñêàÿ чàñòь Ðîññèè 1565–2035 Ñòàáèëьíà / Stably

ÐОÑÑИЯ / RUSSIA 2640–3945
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We have been observing the nesting pop-
ulation of the Steppe Eagle in the Western 
foothills of Altai Mts (Altai Kray, Russia) 
since the beginning of the 2000s. In total, 
74 breeding territories were known in 2005, 
and the population number was estimated 
at 270–280 breeding pairs, of which 60% 
successfully bred (Karyakin et al., 2005). 
Later, we monitored the population almost 
every year, checking known nesting sites 
and identifying new ones. By 2013, the 
number of known breeding territories had 
increased to 125 (Vazhov et al., 2013). 

A new selective survey was conducted be-
tween May and July 2017 and in May 2018, 
in the course of four trips. We inspected 41 
known breeding territories (approximately 
1/3 of the total number) and discovered 5 
new breeding territories. We checked 45 
nests (including destroyed but still remnant 
ones) and recorded 50 adults and 18 nest-
lings. At least 40 breeding territories were 
occupied by steppe eagles and one breed-
ing territory was occupied by Imperial Ea-
gles (Aquila heliaca). Successful breeding 
at the time of inspection was noted at 20 
breeding territories (17 in 2017, 3 in 2018). 
At least 5 previously known breeding terri-
tories were found to be finally abandoned. 
Adult steppe eagles or traces of eagle visits 
(feathers, excrements, pellets) were record-
ed in 20 other breeding territories without 
known active nests.

The average brood size was 2±0.87 (n=9) 
nestlings. 

The individual history of 36 breeding sites 
was traced from the beginning of 2000s.

Гнåçдîâую груïïèрîâêу ñòåïнîгî îрла 
(Aquila nipalensis) â çаïаднûõ ïрåдгîрьяõ 
Àлòая на òåррèòîрèè Àлòаéñêîгî êрая мû 
наблюдаåм ñ на÷ала 2000-õ гг. К 2005 г. 
â нåé бûлî èçâåñòнî 74 гнåçдîâûõ у÷аñò-
êа, ÷èñлåннîñòь груïïèрîâêè îцåнèâалаñь 
â 270–280 ïар, èç êîòîрûõ 60% уñïåшнî 
гнåçдяùèõñя (Каряêèн è др., 2005). Âïî-
ñлåдñòâèè ïî÷òè åжåгîднî âёлñя âûбî-
рî÷нûé мîнèòîрèнг èçâåñòнûõ гнåçдîâûõ 
у÷аñòêîâ è âûяâлялèñь ранåå нåèçâåñòнûå. 
Наèбîлåå маññîâî груïïèрîâêа îбñлåдî-
âалаñь â 2011–2013 гг. К 2013 г. бûлî èç-
âåñòнî 125 гнåçдîâûõ у÷аñòêîâ (Âажîâ è 
др., 2013). 

Â маå–èюлå 2017 è маå 2018 гг. âнîâь 
ïрîâåдåнî âûбîрî÷нîå îбñлåдîâанèå. 
Ïрîâåрåн 41 ранåå èçâåñòнûé гнåçдîâîé 
у÷аñòîê (îêîлî òрåòè îò âñåõ èçâåñòнûõ), 
5 у÷аñòêîâ âûяâлåнî âïåрâûå, îñмîòрåнî 
45 гнёçд (âêлю÷ая раçрушèâшèåñя, нî нå 
ñ÷èòая ïîлнîñòью èñ÷åçнуâшèå), у÷òåнî 
50 âçрîñлûõ ïòèц è 18 ïòåнцîâ раçнîгî 
âîçраñòа. Иç îñмîòрåннûõ у÷аñòêîâ òаê 
èлè èна÷å èñïîльçîâалèñь ñòåïнûм îрлîм 
40, â òîм ÷èñлå на 20 îòмå÷åнî уñïåшнîå 
(на мîмåнò îñмîòра) раçмнîжåнèå (17 â 
2017 г., 3 â 2018). Äîñòîâåрнî ïîêèну-
òûмè мîжнî ñ÷èòаòь 5 ранåå èçâåñòнûõ 
у÷аñòêîâ, åùå îдèн çаняò îрлîм-мîгèль-
нèêîм (Aquila heliaca), на 20 îòñуòñòâуюò 
аêòèâнûå гнåçда, нî îòмå÷åнî ïîñåùå-
нèå ïòèцамè. Ñрåднèé раçмåр âûâîдêа â 
îñмîòрåннûõ гнёçдаõ ñ ïòåнцамè – 2±0,87 
(n=9). 

Ïрîñлåжåна èндèâèдуальная èñòîрèя 36 
гнåçдîâûõ у÷аñòêîâ.
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Distribution, Population Number and Breeding Success of the Steppe 
Eagle in the Altai-Sayan Region
РАСПРОСТРАНЕНИЕ, ЧИСЛЕННОСТЬ И УСПЕХ РАЗМНОЖЕНИЯ 
СТЕПНОГО ОРЛА В АЛТАЕ-САЯНСКОМ РЕГИОНЕ
Karyakin I.V., Nikolenko E.G., Shnayder E.P. (Sibecocenter LLC, Novosibirsk, Russia)
Карякин И.В., Николенко Э.Г., Шнайдер Е.П. (ООО «Сибэкоцентр», Новосибирск, 
Россия)

Рис. 1. Гнездовой ареал степного орла (Aquila 
nipalensis) в Алтае-Саянском регионе (без Алтай-
ского края). Точками показаны известные гнездовые 
участки.

Fig. 1. The breeding range of the Steppe Eagle (Aquila 
nipalensis) in the Altai-Sayan region (without the Altai 
Kray). Points are shown known breeding territories.
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The Altai-Sayan region is the key area for 
the Steppe Eagle (Aquila nipalensis) – 43–
51% of the species population in Russia is 
concentrated here, but it is the only region 
in the country where the species popula-
tion has not decreased in the last decade. 
Therefore, monitoring of the Altai-Sayan 
Steppe Eagle populations is fundamentally 
important. 

In the Altai-Sayan region, the Steppe 
Eagle inhabits all steppe hollows, with the 
exception of Kuznetskaya, including the 
narrow steppe valleys of Chuya and Katun 
in the Central Altai. Northwardly the ea-
gles are spread to 54.9° north latitude – the 
northernmost nest is now recorded in the 
extreme north of Khakassia near the border 
with the Krasnoyarsk Kray (fig. 1). 

Due to the difficulty in accessing many 
territories in the Altai-Sayan region inhabit-
ed by the Steppe Eagle, there was no one-
time monitoring conducted throughout the 
range of this species. But after 1–2 years, the 
same grounds in the Republics of Tyva and 
Altai were visited since 2000. The ground 
of the Krasnoyarsk Territory was monitored 
on the nesting of the steppe eagle for the 
first time in 2011. A repeated monitoring 
was conducted in 2018. Therefore, we do 
not have monitoring data of the steppe ea-
gle range within the Krasnoyarsk Territory 
for 18 years. 

A full calculation of the Steppe Eagle pop-
ulation on breeding in the Republic of Kha-
kassia and the Krasnoyarsk Kray, based on 
area calculations, was made only in 2018. 

Àлòаå-Ñаянñêèé рåгèîн яâляåòñя êлю÷åâûм 
для ñòåïнîгî îрла (Aquila nipalensis) – çдåñь 
ñîñрåдîòî÷åнî 43–51% îò ÷èñлåннîñòè 
âèда â Рîññèè, ïрè эòîм эòî åдèнñòâåннûé â 
ñòранå рåгèîн, â êîòîрîм ÷èñлåннîñòь âèда 
ïîñлåднåå дåñяòèлåòèå нå ñîêраùаåòñя. 
Ïîэòîму мîнèòîрèнг çа Àлòаå-Ñаянñêèмè 
ïîïуляцèямè ñòåïнîгî îрла êраéнå âажåн.

Â Àлòаå-Ñаянñêîм рåгèîнå ñòåïнîé îрёл 
наñåляåò âñå ñòåïнûå êîòлîâèнû, çа èñêлю-
÷åнèåм Куçнåцêîé, âêлю÷ая уçêèå ñòåïнûå 
дîлèнû Чуè è Каòунè â Цåнòральнîм Àлòаå. 
На ñåâåр îрёл раñïрîñòранён дî 54,9° ñ.ш. 
– ñамîå ñåâåрнîå гнåçдî â наñòîяùåå âрå-
мя èçâåñòнî на ñамîм ñåâåрå Хаêаñèè блèç 
гранèцû ñ Краñнîярñêèм êраåм (рèñ. 1).

Иç-çа òруднîдîñòуïнîñòè мнîгèõ òåррè-
òîрèé â Àлòаå-Ñаянñêîм рåгèîнå, наñå-
лённûõ ñòåïнûм îрлîм, åдèнîâрåмåннîгî 
мîнèòîрèнга на âñём ïрîòяжåнèè арåала 
эòîгî âèда çдåñь нå ïрîâîдèлîñь. Нî ÷åрåç 
1–2 гîда îднè è òå жå ïлîùадêè â Рåñïу-
блèêаõ Тûâа è Àлòаé ïîñåùалèñь, на÷èная 
ñ 2000 г. Тåррèòîрèя Краñнîярñêîгî êрая 
на ïрåдмåò гнåçдîâанèя ñòåïнîгî îрла îб-
ñлåдîâалаñь âïåрâûå â 2011 г. À ïîâòîрнûé 
мîнèòîрèнг ïрîâåдён â 2018 г. Ïîэòîму 
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Estimates of population for a third part of the 
territory of the Altai Republic are still expert. 

To autumn 2018, 598 breeding territo-
ries of Steppe Eagles were found in the Al-
tai-Sayan region without the Altai Kray (it 
is about 48% of the estimated population 
number of SE in the region (351 breeding 
territories were found in the Republic of Al-
tai, 146 – in the Republic of Tyva, 85 – in 
the Republic of Khakassia, 16 – in the Kras-
noyarsk Kray).

The area of habitats suitable for nesting of 
the Steppe Eagle in the Altai-Sayan region 
(without the foothills of the Altai Territory) 
is 68,345.57 km2. In these habitats, breed-
ing from 1,000 to 1,500 pairs of Steppe 
Eagles is expected, about half of which has 
annual successful breeding. The density of 
distribution of occupied Steppe Eagle nests 
on constant plots varies from 0.18 to 3.87 
nests/100 km2, successful – from 0 to 2.17 
nests/100 km2. The average density of dis-
tribution of occupied and successful nests of 
the Steppe Eagle in Tuva, Khakassia and the 
Krasnoyarsk Territory in 2018 amounted to 
1.12 and 0.58 nests/100 km2, respectively. 
The total number of species on breeding in 
the Altai-Sayan region, taking into account 
the foothills of the Altai Kray, is estimated 
at 1,400–1,800 pairs. More accurate esti-
mates of abundance will be obtained at the 
end of 2018, when a new data set will be 
processed for the Altai Republic and the Al-
tai Kray, obtained by other research groups 
of the Russian Raptor Research and Conser-
vation Network. 

In the Republics of Altai and Khakassia, as 
well as in the Altai Kray, the steppe eagle 
population remained stable for 18 years. 
Only in the Altai Republic around the Chuya 
steppe there was a decrease in the number 
of local breeding groupings in 2015–2018 
as a result of the antiplague service activity. 
Some of the eagles died due to poisoning 
with bromadiolone, which was used for de-
ratization in summer and winter shepherd 
camps, and, having lost their prey, left their 
grounds. The scale of this disaster is current-
ly being estimated. 

In the Republic of Tyva, the decline in the 
number of Steppe Eagles was also due to 
the poisoning of birds with bromadiolone, 
but not on the breeding grounds, but 
during migration through Mongolia. Be-
fore the mass deratization in Mongolia in 
2001–2002, the population of the Steppe 
Eagle in Tuva was estimated at 373–453 
pairs, on average 413 pairs, but already in 
2002–2005 it fell to 240–334, on average 

ïî ÷аñòè арåала ñòåïнîгî îрла, лåжаùåé â 
ïрåдåлаõ Краñнîярñêîгî êрая, мû нå раñ-
ïîлагаåм даннûмè мîнèòîрèнга çа 18 лåò.

Ïîлнîцåннûé раñ÷ёò ÷èñлåннîñòè ñòåï-
нîгî îрла на гнåçдîâанèè â Рåñïублèêаõ 
Хаêаñèя è Краñнîярñêîм êраå, îñнîâан-
нûé на ïлîùадî÷нûõ у÷ёòаõ, ñдåлан лèшь 
â 2018 г. À îцåнêè ÷èñлåннîñòè для òрåòè 
òåррèòîрèè Рåñïублèêè Àлòаé дî ñèõ ïîр 
îñòаюòñя эêñïåрòнûмè. 

К îñåнè 2018 г. â Àлòаå-Ñаянñêîм рå-
гèîнå бåç Àлòаéñêîгî êрая âûяâлåнî 598 
гнåçдîâûõ у÷аñòêîâ ñòåïнûõ îрлîâ – эòî 
îêîлî 48% îò ïрåдïîлагаåмîé ÷èñлåннî-
ñòè âèда â рåгèîнå (351 гнåçдîâîé у÷аñòîê 
âûяâлåн â Рåñïублèêå Àлòаé, 146 – â Рå-
ñïублèêå Тûâа, 85 – â Рåñïублèêå Хаêаñèя, 
16 – â Краñнîярñêîм êраå).

Ïлîùадь гнåçдîïрèгîднûõ мåñòîîбèòа-
нèé ñòåïнîгî îрла â Àлòаå-Ñаянñêîм рå-
гèîнå (бåç ïрåдгîрèé Àлòаéñêîгî êрая) 
îïрåдåлåна â 68345.57 êм2. Â эòèõ мåñòî-
îбèòанèяõ ïрåдïîлагаåòñя гнåçдîâанèå îò 
1000 дî 1500 ïар ñòåïнûõ îрлîâ, îêîлî 
ïîлîâèнû èç êîòîрûõ åжåгîднî уñïåшнî 
âûâîдяò ïîòîмñòâî. Ïлîòнîñòь раñïрåдå-
лåнèя çаняòûõ гнёçд ñòåïнîгî îрла на ïî-
ñòîяннûõ ïлîùадêаõ âарьèруåò îò 0,18 дî 
3,87 гнёçд/100 êм2, уñïåшнûõ – îò 0 дî 
2,17 гнёçд/100 êм2. Ñрåднèå ïîêаçаòåлè 
ïлîòнîñòè раñïрåдåлåнèя çаняòûõ è уñïåш-
нûõ гнёçд ñòåïнîгî îрла â Туâå, Хаêаñèè 
è Краñнîярñêîм êраå â 2018 г. ñîñòаâèлè 
1,12 è 0,58 гнёçд/100 êм2 ñîîòâåòñòâåннî. 
Обùая ÷èñлåннîñòь âèда на гнåçдîâанèè â 
Àлòаå-Ñаянñêîм рåгèîнå ñ у÷ёòîм ïрåдгî-
рèé Àлòаéñêîгî êрая îцåнèâаåòñя â 1400–
1800 ïар. Бîлåå òî÷нûå îцåнêè ÷èñлåннî-
ñòè будуò ïîлу÷åнû â êîнцå 2018 г., êîгда 
будåò îбрабîòан нîâûé маññèâ даннûõ ïî 
Рåñïублèêå Àлòаé è Àлòаéñêîму êраю, 
ïîлу÷åннûé другèмè èññлåдîâаòåльñêèмè 
груïïамè Рîññèéñêîé ñåòè èçу÷åнèя è îõ-
ранû ïåрнаòûõ õèùнèêîâ.

Â Рåñïублèêаõ Àлòаé è Хаêаñèя, а òаêжå 
â Àлòаéñêîм êраå, ÷èñлåннîñòь ñòåïнî-
гî îрла на ïрîòяжåнèè 18 лåò îñòаâалаñь 
ñòабèльнîé. Лèшь â Рåñïублèêå Àлòаé ïî 
ïåрèфåрèè Чуéñêîé ñòåïè ïрîèçîшлî 
ñîêраùåнèå ÷èñлåннîñòè лîêальнîé гнåç-
дîâîé груïïèрîâêè â 2015–2018 гг. â рå-
çульòаòå аêòèâèçацèè дåяòåльнîñòè ïрîòè-
âî÷умнîé ñлужбû. Чаñòь îрлîâ ïîгèбла 
ïî ïрè÷èнå îòраâлåнèя брîмадèалîнîм, 
êîòîрûé èñïîльçîâалñя для дåраòèçацèè 
на лåòнèõ è çèмнèõ ñòîянêаõ ïаñòуõîâ, 
÷аñòь, лèшèâшèñь дîбû÷è, ïîêèнула у÷аñò-
êè. Маñшòабû эòîгî бåдñòâèя â наñòîяùåå 
âрåмя îцåнèâаюòñя.
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280 pairs, the negative trend was 32.2% 
(Karyakin, 2006). Since 2008, a systematic 
restoration has begun – each year the ea-
gles occupied old breeding grounds, once 
abandoned. By 2013, the number of Steppe 
Eagles in Tuva is estimated at 300–400 
breeding pairs (Karyakin, 2013, Nikolenko, 
Karyakin, 2013) and remains currently ap-
proximately the same, although the resto-
ration of former grounds continues. In 2017 
in the Sengilen ridge, the first inhabited 
nest appeared, which remained occupied in 
2018. In Tuva hollow, in 2018 in constantly 
monitored territory another breeding terri-
tory was restored, in which eagles, 16 years 
after the leave, built a nest in a few dozen 
meters from the old nest, once occupied 
by their fellow species. It is hoped, that by 
2020 the Steppe Eagle will completely re-
store its population in Tuva. 

The productivity of the Altai-Sayan breed-
ing groupings of the Steppe Eagle varies 
from (M±SD) 1.36±0.50 (n=11) in 2000 to 
1.85±0.62 (n=47) in 2014 nestlings per suc-
cessful nest. The productivity of the Steppe 
Eagle in 1999–2018 is determined (n=283) 
1.60±0.58 nestlings per successful nest (Re-
public of Altai: 1.59±0.60, n=209; Republic 
of Tyva: 1.47±0.54, n=49; Republic of Kha-
kassia: 1.86±0.48, n=21; Krasnoyarsk Kray: 
2.00±0.00, n=4).

The main reasons for non-breeding in the 
territorial pairs that occupy the nests are 
food depressions and change of partners in 
pairs due to death in the migration period. 
The main reasons for death of brood are the 
returns of cold weather with rains and hail, 
less often people’s disturbance and preda-
tion of mammal predators. The disturbance 
factor is more relevant for Khakassia and the 
Krasnoyarsk Kray, as well as the foothills of 
the Altai, where Steppe Eagles breed in a 
sufficiently developed steppe landscape.

Â Рåñïублèêå Тûâа ñïад ÷èñлåннîñòè 
ñòåïнîгî îрла ïрîèçîшёл òаêжå ïî ïрè÷è-
нå îòраâлåнèя ïòèц брîмадèалîнîм, нî нå 
на мåñòаõ гнåçдîâанèя, а â  ïåрèîд мèгра-
цèè ÷åрåç Мîнгîлèю. Äî на÷ала маññîâîé 
дåраòèçацèè â Мîнгîлèè â 2001–2002 гг., 
÷èñлåннîñòь ñòåïнîгî îрла â Туâå îцåнè-
âалаñь â 373–453, â ñрåднåм â 413 ïар, нî 
ужå â 2002–2005 гг. îна уïала дî 240–334, 
â ñрåднåм â 280 ïар, нåгаòèâнûé òрåнд ñî-
ñòаâèл 32,2 % (Каряêèн, 2006). Ñ 2008 г. на-
÷алîñь мåòîдè÷нîå âîññòанîâлåнèå – êаж-
дûé гîд îрлû çанèмалè ñòарûå гнåçдîâûå 
у÷аñòêè, нåêîгда îñòаâшèåñя бåç õîçяåâ. К 
2013 г. ÷èñлåннîñòь ñòåïнîгî îрла â Туâå 
îцåнåна â 300–400 гнåçдяùèõñя ïар (Ка-
ряêèн, 2013; Нèêîлåнêî, Каряêèн, 2013) è 
îñòаёòñя ïрèмåрнî òаêîé жå â наñòîяùåå 
âрåмя, õîòя âîññòанîâлåнèå ïрåжнèõ у÷аñò-
êîâ ïрîдîлжаåòñя. На õр. Ñåнгèлåн â 2017 
г. ïîяâèлîñь ïåрâîå жèлîå гнåçдî, êîòîрîå 
îñòаâалîñь çаняòûм è â 2018 г. Â Туâèнñêîé 
êîòлîâèнå на ïîñòîяннîé êîнòрîльнîé òåр-
рèòîрèè â 2018 г. âîññòанîâèлñя åùё îдèн 
гнåçдîâîé у÷аñòîê, на êîòîрîм îрлû, ñïуñòя 
16 лåò ïîñлå èñ÷åçнîâåнèя, ïîñòрîèлè гнåç-
дî â нåñêîльêèõ дåñяòêаõ мåòраõ îò ñòарîгî, 
êîгда-òî çанèмаâшåгîñя èõ ñîбраòьямè. Åñòь 
надåжда, ÷òî ê 2020 г. ñòåïнîé îрёл ïîлнî-
ñòью âîññòанîâèò ÷èñлåннîñòь â Туâå. 

Ïрîдуêòèâнîñòь Àлòаå-Ñаянñêèõ гнåçдîâûõ 
груïïèрîâîê ñòåïнîгî îрла çа 1999–2018 гг. 
ñîñòаâèла (n=283) 1,60±0,58 (M±SD) ïòåн-
цîâ на уñïåшнîå гнåçдî, âарьèруя ïî гîдам 
îò 1,36±0,50 (n=11) â 2000 г. дî 1,85±0,62 
(n=47) â 2014 г. (Рåñïублèêа Àлòаé: 1,59±0,60, 
n=209; Рåñïублèêа Тûâа: 1,47±0,54, n=49; 
Рåñïублèêа Хаêаñèя: 1,86±0,48, n=21; Краñ-
нîярñêèé êраé: 2,00±0,00, n=4).

Оñнîâнûå ïрè÷èнû îòñуòñòâèя раçмнîжå-
нèя у òåррèòîрèальнûõ ïар, çанèмаюùèõ 
гнёçда – дåïрåññèè êîрмîâ è ñмåна ïарòнё-
рîâ â ïараõ ïî ïрè÷èнå гèбåлè â ïåрèîд 
мèграцèè. Оñнîâнûå ïрè÷èнû гèбåлè ïîòîм-
ñòâа – âîçâраòû õîлîдîâ ñ дîждямè è градîм, 
рåжå бåñïîêîéñòâî людьмè è õèùнè÷åñòâî 
÷åòâåрîнîгèõ õèùнèêîâ. Фаêòîр бåñïîêîé-
ñòâа бîлåå аêòуалåн для Хаêаñèè è Краñнî-
ярñêîгî êрая, а òаêжå ïрåдгîрèé Àлòая, гдå 
ñòåïнûå îрлû раçмнîжаюòñя â дîñòаòî÷нî 
ñèльнî îñâîåннîм ñòåïнîм ландшафòå.



Proceedings of Conferences 89Raptors Conservation 2018, Suppl. 1

Population Status and Conservation Issues of Steppe Eagle in the 
Daurian Steppe, Russia
СОСТОЯНИЕ ПОПУЛЯЦИИ И ПРОБЛЕМЫ СОХРАНЕНИЯ СТЕПНОГО 
ОРЛА В ДАУРСКОЙ СТЕПИ, РОССИЯ
Goroshko O.A. (State Nature Biosphere Reserve «Daursky», Institute of Natural 
Resources, Ecology and Cryology SB RAS, Chita, Russia)
Горошко О.А. (Государственный природный биосферный заповедник «Даурский», 
Институт природных ресурсов, экологии и криологии СО РАН, Чита, Россия)

Контакт:
Олег А. Горошко
oleggoroshko@mail.ru

Contact:
Oleg A. Goroshko
oleggoroshko@mail.ru

Steppe Eagle (Aquila nipalensis) is a rare 
but widespread species in Daurian steppes 
in the southeast part of Zabaikalsky Kray 
(Eastern Transbaikalia). We studied this spe-
cies as a part of routine ornithological stud-
ies in 1990–2018, paying more attention to 
the species in 2010–2018.

A significant decrease in the number of 
Steppe Eagles occurred in the 1960s. In 
South-Eastern Transbaikalia the popula-
tion density was 1.25 birds per 10 km of 
the survey route in 1955, but only 0.01 in 
1973 (Peshkov, 1976). According to Kar-
dash (Kardash et al., 1983), a density of 
the species near Torey Lakes was 0.2–0.8 
during the late 1040’s – early 1950’s, and 
0.02–0.2 (average 0.07) in 1964–1982; in 
the Soktuysky area near Krasnokamensk 
a density in the same period was 1.0–2.7 
and 0.1–0.5 (0.15 on average) respective-
ly. The main reasons for the decline of the 
population were: deterioration of the food 
resources due to widespread extermination 
of Siberian Marmot (Marmota sibirica) by 
the Antiplague Service in the 1950-1960s, 
and an increased human disturbance due to 
mass plowing of steppes and growth in the 
number of people and settlements (Pesh-
kov, 1976; Kardash et al., 1983). Siberian 
Marmot makes about 60% of a diet of the 
eagle; other animals (pikas, susliks, voles) 
are significant in the diet only in the years 
of their population outbreaks (Dobronravov, 
1949; Peshkov 1976).

The extremely low number of Siberian 
Marmot is the main factor that limits the 
number of eagles in the region at the pres-
ent time as well. An abundance of other 
prey objects is subjected to deep annual 
fluctuations. In the years of their depression, 
they cannot provide enough food sources 
for eagles. At present, susliks (Spermophi-
lus sp.), voles, and pikas (Ochotona dauuri-
ca) are the main prey species of Steppe 
Eagle in the Daurian steppe. However, in 
areas where the marmot is common, it still 

Â Забаéêальñêîм êраå ñòåïнîé îрåл (Aq-
uila nipalensis) раñïрîñòранåн на югî-âîñ-
òîêå â çîнå Äаурñêèõ ñòåïåé. Рабîòû ïî 
èçу÷åнèю âèда â 1990–2009 гг. ïрîâîдè-
лèñь â îñнîâнîм ïîïуòнî ñ другèмè îрнè-
òîлîгè÷åñêèмè рабîòамè, â 2010–2018 гг. 
даннîму âèду удåляåòñя бîлåå ïрèñòаль-
нîå âнèманèå. 

Глубîêîå ïадåнèå ÷èñлåннîñòè ñòåïнîгî 
îрла ïрîèçîшлî â 1960-õ гг. Â Югî-Âîñ-
òî÷нîм Забаéêальå ïлîòнîñòь раñïрåдåлå-
нèя âèда â 1955 г. бûла 1,25 ïòèцû на 10 êм 
у÷åòнîгî маршруòа, а â 1973 г. – лèшь 0,01 
(Ïåшêîâ, 1976). Ïî другèм даннûм â êîнцå 
1040-õ – на÷алå 1950-õ гг. аналîгè÷нûé ïî-
êаçаòåль ïлîòнîñòè â îêрåñòнîñòяõ Тîрåé-
ñêèõ îçåр ñîñòаâлял 0,2–0,8, а â 1964–1982 гг. 
– 0,02–0,2 (â ñрåднåм 0,07); на Ñîêòуéñêîм 
у÷аñòêå â îêрåñòнîñòяõ г. Краñнîêамåнñê 
â эòè жå ïåрèîдû ñîîòâåòñòâåннî: 1,0–2,7 
è 0,1–0,5 (â ñрåднåм 0,15) (Кардаш è др., 
1983). Оñнîâнûå ïрè÷èнû ïадåнèя ÷èñлåн-
нîñòè: уõудшåнèå êîрмîâîé баçû èç-çа ïî-
âñåмåñòнîгî èñòрåблåнèя ïрîòèâî÷умнîé 
ñлужбîé â 1950–60-õ гг. îñнîâнîгî îбъåêòа 
ïèòанèя – òарбагана (Marmota sibirica), уâå-
лè÷åнèå урîâня бåñïîêîéñòâа èç-çа маññî-
âîé раñïашêè ñòåïåé, рîñòа ÷èñлåннîñòè 
людñêîгî наñåлåнèя è наñåлённûõ ïунêòîâ 
(Ïåшêîâ, 1976; Кардаш è др., 1983). Тарба-
ган ñîñòаâляåò îêîлî 60% â рацèîнå îрла, 
îñòальнûå âèдû (ïèùуõа Ochotona dauurica, 
ñуñлèêè Spermophilus sp., ïîлёâêè) èмåюò 
ñуùåñòâåннîå çна÷åнèå лèшь â гîдû ïîâû-
шåнèя èõ ÷èñлåннîñòè (Äîбрîнраâîâ, 1949; 
Ïåшêîâ 1976). 

И â наñòîяùåå âрåмя îñнîâнîé фаêòîр, 
лèмèòèруюùèé ÷èñлåннîñòь îрлîâ â рåгè-
îнå, – êраéнå нèçêая ÷èñлåннîñòь òарбага-
нîâ. Обèлèå îñòальнûõ ïèùåâûõ îбъåêòîâ 
ïîдâåржåнî глубîêèм мåжгîдîâûм êî-
лåбанèям, â гîдû дåïрåññèè îнè нå мîгуò 
îбåñïå÷èòь îрлам дîñòаòî÷ную êîрмîâую 
баçу. Â наñòîяùåå âрåмя ñуñлèêè, ïîлåâêè 
è ïèùуõа ñîñòаâляюò îñнîâу ïèòанèя îрлîâ 
â Äаурñêîé ñòåïè. Однаêî на у÷аñòêаõ, гдå 
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makes the main part of eagle’s diet. Up to 
9 marmot carcasses were found near some 
nests. All territories in Dauria inhabited by 
even few dozens of breeding pairs of mar-
mots are occupied by Steppe Eagle.

During the period of our observation, a 
significant reduction in the population num-
ber of Steppe Eagle was recorded in the late 
1990s and the first half of the 2000s, and a 
weak decline was observed in the second 
half of the 2000s. This was mainly due to 
the deterioration of the food base: extermi-
nation of marmots by poachers (especially 
in the Aginsk steppes), as well as a wide-
spread decline of the number of rodents 
and pikas because of a series of depressions. 
For example, at two monitoring plots (the 
northern vicinity of Lake Zun-Torei and the 
vicinity of the Budulan Village in the Aginsk 
steppe) in the early 1990s, 6 and 4 pairs of 
eagles lived respectively, in the second half 
of the 2000s: 3 and 1, in 2010 and 2015: 3 
pairs only at the first plot, in 2018: 2 on the 
first plot. By 2010, the marmots were com-
pletely exterminated within the vast area of 
the Aginsk steppes and the Steppe Eagles 
also disappeared. In the 2010s, an increase 
in the number of rodents and pikas was re-
corded in the South-Eastern Transbaikalia 
and an increase in the population of the 
marmot was also recorded at some places 
(with the exception of the Aginsk steppes). 
In the period 2010–2018, the number of 
Steppe Eagles in the South-Eastern Trans-
baikalia was generally stable (Barashkova 
et al., 2016; Goroshko, unpublished data). 
For the period 2010–2011, the population 
in the Southeast Transbaikalia was esti-
mated at 105–198 pairs (144 on average) 
(Karyakin et al, 2012) and 100–160 pairs 
(average 130) (Goroshko, 2012).

There are several other important threats 
to the eagle population: an electrocution 
of eagles on power lines (8 cases were re-
corded in 1990–2018), devastation of nests 
with eggs and nestlings by frequent spring 
grass-fires (10 cases), human persecu-
tion: destroying of nests by shepherds (7), 
shooting birds (5 cases). Many shepherds 
believe that eagles can prey on lambs. One 
case of collision with a train was recorded. 
Probably, in the years of intensive farming 
(1960–1980s), poisoning of eagles with 
rodenticides was also an important threat. 
In the 1990–2000s, there was a deep crisis 
in agriculture, so pesticides almost ran out 
of use; but since 2010s we observe a new 
turn in the use of pesticides, especially after 
2016.

òарбаган îбû÷åн, îн ïî-ïрåжнåму ñîñòаâ-
ляåò îñнîâу ïèòанèя îрлîâ; îêîлî гнёçд я 
наõîдèл îñòаòêè дî 9 îñîбåé òарбаганîâ. 
Орлû â Äаурèè îбяçаòåльнî îбèòаюò на 
âñåõ у÷аñòêаõ, гдå ïрèñуòñòâуåò õîòя бû нå-
ñêîльêî дåñяòêîâ ñåмåé òарбаганîâ. 

Â ïåрèîд мîèõ наблюдåнèé îòмå÷åнî 
çна÷èòåльнîå ñîêраùåнèå ÷èñлåннîñòè 
îрлîâ â êîнцå 1990-õ è ïåрâîé ïîлîâè-
нå 2000-õ гг. è ñлабîå âî âòîрîé ïîлî-
âèнå 2000-õ гг., ñâяçаннîå â îñнîâнîм ñ 
уõудшåнèåм êîрмîâîé баçû: èñòрåблåнè-
åм òарбаганîâ браêîньåрамè (îñîбåннî 
маññîâî â Àгèнñêèõ ñòåïяõ), а òаêжå ïî-
âñåмåñòнûм ñîêраùåнèåм ÷èñлåннîñòè 
грûçунîâ è ïèùуõ èç-çа ñåрèè дåïрåññèé. 
Наïрèмåр, на дâуõ мîнèòîрèнгîâûõ ïлî-
ùадêаõ (ñåâåрнûå îêрåñòнîñòè îç. Зун-
Тîрåé è îêрåñòнîñòè ñ. Будулан â Àгèн-
ñêîé ñòåïè) â на÷алå 1990-õ гг. îбèòалî 6 
è 4 ïар ñîîòâåòñòâåннî, âî âòîрîé ïîлîâè-
нå 2000-õ гг. – 3 è 1, â 2010 è 2015 гг. – 3 
òîльêî на ïåрâîм у÷аñòêå, â 2018 г. – 2 
òам жå. На îбшèрнîé òåррèòîрèè Àгèн-
ñêèõ ñòåïåé òарбаганû ê 2010 г. èñòрåблå-
нû ïîлнîñòью лèбî мåñòамè îñòалèñь мåл-
êèå ïîñåлåнèя; ñòåïнûå îрлû òаêжå ïî÷òè 
ïîлнîñòью èñ÷åçлè. Â 2010-õ гг. â Югî-
Âîñòî÷нîм Забаéêальå îòмå÷åнî уâåлè-
÷åнèå ÷èñлåннîñòè грûçунîâ è ïèùуõ, а 
â нåêîòîрûõ мåñòаõ òаêжå òарбаганîâ (çа 
èñêлю÷åнèåм Àгèнñêèõ ñòåïåé). Â ïåрèîд 
2010–2018 гг., â Югî-Âîñòî÷нîм Забаé-
êальå â цåлîм ÷èñлåннîñòь ñòåïнûõ îрлîâ 
бûла ñòабèльна (Барашêîâа è др., 2016; 
Гîрîшêî, нåîïубл. даннûå). На ïåрèîд 
2010–2011 гг. îбùая ÷èñлåннîñòь âèда â 
Югî-Âîñòî÷нîм Забаéêальå бûла îцåнåна 
â 105–198 (â ñрåднåм 144) ïар (Каряêèн 
è др., 2012) è â 100–160 (â ñрåднåм 130) 
ïар (Гîрîшêî, 2012).

Ñуùåñòâуåò åùå нåñêîльêî âажнûõ 
угрîç: гèбåль îрлîâ на ЛЭÏ îò ïîражåнèя 
элåêòрîòîêîм (â ïåрèîд 1990–2018 гг. 
çафèêñèрîâанî 8 ñлу÷аåâ), гèбåль гнёçд 
ñ êладêамè è ïòåнцамè âî âрåмя ÷аñòûõ 
âåñåннèõ ñòåïнûõ ïîжарîâ (10 ñлу÷аåâ), 
ïрåñлåдîâанèå îрлîâ людьмè: раçîрåнèå 
гнёçд ÷абанамè (7 ñлу÷аåâ), îòñòрåл ïòèц 
(5 ñлу÷аåâ). Мнîгèå ÷абанû бîяòñя ñîñåд-
ñòâа îрлîâ, îïаñаяñь, ÷òî îнè будуò îõî-
òèòьñя на ягняò. Зафèêñèрîâан 1 ñлу÷аé 
òраâмèрîâанèя ïòèцû îò ñòîлêнîâåнèя ñ 
ïîåçдîм. Âåрîяòнî, â гîдû èнòåнñèâнî-
гî çåмлåдåлèя (1960–1980-å) îïаñнîñòь 
ïрåдñòаâлялî òаêжå îòраâлåнèå îрлîâ рî-
дåнòèцèдамè. Â 1990–2000-õ гг. èç-çа глу-
бîêîгî êрèçèñа â ñåльñêîм õîçяéñòâå ïå-
ñòèцèдû ïраêòè÷åñêè нå èñïîльçîâалèñь, 
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The restoration of the population of Si-
berian Marmot in the Daurian steppe is ex-
tremely important for the recovery of the 
population of Steppe Eagle. Establishing of 
nature protected areas is an effective way of 
restoring the marmots and for solving the 
whole complex of problems related to the 
conservation and restoration of the eagles 
as well. In this respect, a newly established 
extensive wildlife refuge “Dolina dzerena” 
has a great impact. An establishing of an-
other nature refuges in Aginsk steppe and 
in the Priargun steppe in the Kalgan District 
is a matter of time. An establishment of a 
wildlife sanctuary in the Krasnokamensky 
District is under discussion. It is also ex-
tremely important to eliminate electrocu-
tion hazard within the steppe area. This is 
undoubtedly one of the most important rea-
sons for the decline of the population of ea-
gles. We have recorded relatively few facts 
of the electrocution of Steppe Eagles on the 
power lines, due to a very small number of 
birds, and because of the absence or scarci-
ty of dangerous power lines in the places of 
the modern habitat of the eagles (perhaps 
the Eagles simply disappeared around dan-
gerous power lines). This problem has been 
effectively solved in the region since 2010 
(Goroshko, 2018 in the same edition).

нî â 2010-õ гг. наблюдаåòñя уâåлè÷åнèå 
îбъåмîâ èõ ïрèмåнåнèя, îñîбåннî çна÷è-
òåльнîå на÷èная ñ 2016 г.

Äля âîññòанîâлåнèя ÷èñлåннîñòè îрлîâ 
â рåгèîнå нåîбõîдèмî âîññòанîâèòь ïî-
ïуляцèю òарбаганîâ. Эффåêòèâнûé ïуòь 
для рåшåнèя âñåгî êîмïлåêñа ïрîблåм, 
ñâяçаннûõ ñ ñîõранåнèåм è âîññòанîâлå-
нèåм îрлîâ – ñîçданèå ООÏТ. Бîльшîå 
çна÷åнèå â эòîм îòнîшåнèè èмååò нåдаâ-
нî ñîçданнûé îбшèрнûé çаêаçнèê «Äîлèна 
дçåрåна». Âåдуòñя рабîòû ïî ñîçданèю çа-
êаçнèêа â Àгèнñêîé ñòåïè, на÷аòû рабîòû 
ïî ñîçданèю çаêаçнèêа â Ïрèаргунñêîé 
ñòåïè â Калганñêîм раéîнå, раññмаòрè-
âаåòñя âîçмîжнîñòь ñîçданèя çаêаçнèêа â 
Краñнîêамåнñêîм раéîнå. Чрåçâû÷аéнî 
âажнî òаêжå îбåçîïаñèòь ЛЭÏ â ñòåïнîé 
çîнå. Нåò ñîмнåнèя, ÷òî эòî îдна èç âаж-
нåéшèõ ïрè÷èн ñîêраùåнèя ÷èñлåннîñòè 
îрлîâ; ñраâнèòåльнî нåбîльшîå êîлè÷å-
ñòâî âûяâлåннûõ фаêòîâ гèбåлè ñâяçанî 
ñ рåдêîñòью âèда, а òаêжå ñ îòñуòñòâèåм 
èлè рåдêîñòью îïаñнûõ ЛЭÏ â мåñòаõ åгî 
ñîâрåмåннîгî îбèòанèя (âîçмîжнî, â 
îêрåñòнîñòяõ îïаñнûõ ЛЭÏ îрлû ужå ïî-
ïрîñòу èñ÷åçлè). Рабîòа ïî рåшåнèю эòîé 
ïрîблåмû эффåêòèâнî âåдёòñя â рåгèîнå 
ñ 2010 г. (Гîрîшêî, 2018 â эòîм жå èçда-
нèè).

Самка степного орла (Aquila nipalensis) с птенцами на гнезде, 8 июля 2015 г., массив г. Оджитуй. Фото О. Горошко.

Female of the Steppe Eagle (Aquila nipalensis) with nestlings in the nest, July 8, 2015, Odjitui mountain. Photo by O. Goroshko.
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The IUCN has recently described the Steppe 
Eagle (Aquila nipalensis) as an endangered 
species under “very rapid recent declines 
across much of its range”. They relate this 
decline to changes in land use, power line 
collisions and electrocutions and poaching. 
A large portion of the Steppe Eagle popula-
tion is passing the bottleneck of Eilat Moun-
tains on their spring migration each year. 
This creates a substantial opportunity for a 
raptor count survey to monitor their popu-
lation trends. 

The team of the IBRCE used this oppor-
tunity and conducted a systematic raptor 
count for the last four consecutive springs, 
starting 2014 ongoing until now. The sur-
vey starts every first of February and is 
conducted daily until the 15th of May. Pro-
fessional bird watchers are arriving half an 
hour after sunrise to two stations in the Eilat 
Mountains where they conduct the count 
until half an hour before sunset. The two 
stations are 5 km apart and two observers 
are located at each station, performing a 
systematic count based on a written proto-
col. The same monitoring layout was used 
in surveys in the 70’s and 80’s. This enables 
us, to compare the data from then and now.

In the years 2014 to 2018 the average 
Steppe Eagle passage was 15039 per year. 
The standard deviance was 1656.8 which 
highlight the high effectiveness of the 
counting method.

In the years of 1977 to 1988 (5 survey 
years) an average passage of 18821 Steppe 
Eagles was counted, with a standard devi-
ance of 4478. 

In the years of 2014 to 2018, 95% of the 
eagles passed between the 10th of February 
and the 31st of March. Furthermore, 50% 
passed between the 23rd of February and 
the 6th of March and 33% between the 1st 
and 7th of March.

When we compare the results of the sur-
vey done in the 70’s – 80’s and the recent 
survey results we can see a decline in the 
Steppe Eagle passage in Eilat of 20.1% (ap-
proximately 30 years). 

Ñòåïнîé îрёл (Aquila nipalensis) ñîâñåм 
нåдаâнî âêлю÷ён â Краñнûé лèñò МÑОÏ 
(IUCN Red List) ñî ñòаòуñîм «âûмèраюùèé 
âèд» ïî ïрè÷èнå «î÷åнь бûñòрîгî ñнè-
жåнèя ÷èñлåннîñòè â нåдаâнèé ïåрèîд 
âрåмåнè на бîльшåé ÷аñòè арåала». Эòî 
ïадåнèå ÷èñлåннîñòè ñâяçûâаюò ñ èçмåнå-
нèåм â çåмлåïîльçîâанèè, ñòîлêнîâåнèåм 
ïòèц ñ ЛЭÏ è ïîражåнèåм элåêòрîòîêîм, 
а òаêжå ñ браêîньåрñòâîм. Бîльшая ÷аñòь 
ïîïуляцèè ñòåïнîгî îрла êаждую âåñ-
ну ïрîõîдèò мèграцèîннîå «буòûлî÷нîå 
гîрлûшêî» â Эéлаòñêèõ гîраõ. Эòî даёò îò-
лè÷ную âîçмîжнîñòь для ïîдñ÷ёòа ÷èñлåн-
нîñòè îрлîâ è îцåнêè èõ ïîïуляцèîннûõ 
òрåндîâ. 

Кîманда Мåждунарîднîгî цåнòра на-
блюдåнèя è èçу÷åнèя ïòèц â Эéлаòå 
(МЦНИÏ) èñïîльçуåò эòу âîçмîжнîñòь è 
ïрîâîдèò ñèñòåмаòè÷åñêèå ïîдñ÷ёòû ÷èñ-
лåннîñòè ïåрнаòûõ õèùнèêîâ ïîñлåднèå 
÷åòûрå âåñнû ïîдряд, на÷èная ñ 2014 г. 
Ïîдñ÷ёòû åжåднåâнî âåдуòñя ñ 1 фåâраля 
ïî 15 мая. Ïрîфåññèîнальнûå наблюда-
òåлè ïрèбûâаюò â òå÷åнèå ïîлу÷аñа ïîñлå 
âîñõîда ñîлнца на дâå ñòанцèè â Эéлаòñêèõ 
гîраõ, гдå âåдуò у÷ёò, êîòîрûé çаêан÷èâа-
åòñя çа ïîл÷аñа дî çаêаòа. Ñòанцèè раñïî-
лîжåнû â 5 êм друг îò друга, наблюдåнèя 
âåдуòñя ïî дâîå. Âñå наблюдåнèя ïåрна-
òûõ õèùнèêîâ ïрîòîêîлèруюòñя â âèдå çа-
ïèñåé. Тî÷нî òаêая жå ñõåма èñïîльçîâа-
лаñь è â 70-õ è 80-õ гг. ХХ ñòîлåòèя, ÷òî 
ïîçâîляåò нам ñраâнèâаòь эòè даннûå. 

Ñ 2014 ïî 2018 гг. ñрåднåå ÷èñлî ñòåï-
нûõ îрлîâ на ïрîлёòå ñîñòаâèлî 15 039 
â гîд. Ñòандарòнîå îòêлîнåнèå ñîñòаâèлî 
1656,8 îñîбåé, ÷òî гîâîрèò î âûñîêîé эф-
фåêòèâнîñòè мåòîда ïîдñ÷åòа.

За ïяòь лåò â ïрîмåжуòêå ñ 1977 ïî 1988 
гîдû ñрåднèé ïрîлёò ñîñòаâèл 18 821 ñòåï-
нîгî îрла, ñî ñòандарòнûм îòêлîнåнèåм â 
4478 îñîбåé. 

Ñ 2014 ïî 2018 гîдû, 95% âñåõ îрлîâ 
ïрîлåòалè над Эéлаòîм â ïåрèîд мåжду 
10 фåâраля è 31 марòа. Бîлåå òîгî, 50 % 
âñåõ îрлîâ ïрîлåòалî мåжду 23 фåâраля 
è 6 марòа, è 33 % мåжду 1 è 7 марòа. 
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Степной орёл (Aquila nipalensis). Фото И. Карякина.

Steppe Eagle (Aquila nipalensis). Photo by I. Karyakin.

The data from the resent survey shows 
that most of the Eagles pass in a very nar-
row time window between the end of 
February and the beginning of March. This 
finding can be interesting for future conser-
vation efforts. The Eilat raptor count shows 
a decline in the passage of Steppe Eagles of 
more than 20%. Hence we can support the 
described trend of decline in the population 
of Steppe Eagles and we can estimate the 
rate of declining. Due to the high standard 
deviance in the early years the survey needs 
to continue to ensure an improved data set. 
Therefore we will continue to monitor the 
Eagle’s passage in the coming years for an-
other four seasons (spring).

Ñраâнèâая ñîâрåмåннûå рåçульòаòû ñ 
даннûмè 70–80-õ гг., мîжнî âèдåòь ñнè-
жåнèå ÷èñлåннîñòè ñòåïнîгî îрла на ïрî-
лåòå на 20,1 % (ïрèмåрнî çа 30 лåò).  

Нашè даннûå ïîêаçûâаюò, ÷òî ñòåïнîé 
îрåл лåòèò â î÷åнь уçêîм âрåмåннîм êî-
рèдîрå мåжду êîнцîм фåâраля è на÷алîм 
марòа. Эòè даннûå ñòîèò у÷èòûâаòь ïрè 
ïланèрîâанèè îõраннûõ мåрîïрèяòèé â 
будуùåм. Ïîдñ÷ёò ïåрнаòûõ õèùнèêîâ â 
Эéлаòå ïîêаçал ñнèжåнèå ÷èñла мèгрèру-
юùèõ ñòåïнûõ îрлîâ на бîлåå ÷åм 20%. 
Ñлåдîâаòåльнî, мû ïîдòâåрждаåм îïè-
ñаннûé òрåнд на ñнèжåнèå ÷èñлåннîñòè 
â ïîïуляцèè ñòåïнîгî îрла è мîжåм даòь 
îцåнêу òåмïам эòîгî ñнèжåнèя. Иç-çа âû-
ñîêîгî çна÷åнèя ñòандарòнîгî îòêлîнåнèя 
â раннèå гîдû, наблюдåнèя дîлжнû бûòь 
ïрîдîлжåнû, ÷òîбû улу÷шèòь èмåюùèéñя 
набîр даннûõ. Ñлåдîâаòåльнî, мû ïрî-
дîлжèм мîнèòîрèнг ïрîлёòа îрлîâ над 
Эéлаòîм åùё â òå÷åнèå ÷åòûрёõ âåñåннèõ 
ñåçîнîâ.
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Steppe Eagle (Aquila nipalensis) is a globally 
endangered species that breeds at high lati-
tudes of Palearctic and winters in Africa and 
Indian subcontinent. Migration count from 
bottleneck sites along the flyways is an ap-
propriate method to monitor population of 
this species and other migrating raptors. In 
2012–2015, we carried out autumn migra-
tion count at Thoolakharka raptor migration 
watch site along the foothills of Annapurna 
Himalayan Range of Nepal to investigate 
population dynamics of migrating Steppe 
Eagle. Each year, migration of Steppe Eagle 
started from the first week of October and 
continued throughout the count until 8 of 
December. Every year, we observed high 
fluctuation in the total number of migrating 
Steppe Eagles that ranged between 8 684 
(in 2013) to 4 302 (in 2015). Similar results 
were observed in the proportion of juve-
niles (first year bird) 23.7% to 17.6%, sub-
adults (2nd to 4th year) 44.8% to 33.6% and 
adults (≥ 5th year) 48.8% to 34.9%. High 
fluctuation in the total count and the pro-
portion of age groups could have two pos-
sible reasons: 1) the actual change in pop-
ulation over different years and 2) changes 
in the actual migration route eagles follow 
depending on the local or regional weather 
conditions. For these reasons, we could not 
ascertain that the population of migrating 
Steppe Eagle at Thoolakharka watch site 
is actually declining. Therefore, we stress a 
long term monitoring of migrating Steppe 
Eagle population from Thoolakharka watch 
site in the future to investigate the real 
changes in population

Ñòåïнîé îрåл (Aquila nipalensis) – эòî глî-
бальнî угрîжаåмûé âèд, êîòîрûé гнåç-
дèòñя â âûñîêèõ шèрîòаõ Ïалåарêòèêè, 
а çèмуåò â Àфрèêå è на Индèéñêîм ñуб-
êîнòèнåнòå. Ïîдñ÷ёò ÷èñлåннîñòè на ïрî-
лåòå ÷åрåç гåîграфè÷åñêèå «буòûлî÷нûå 
гîрлûшêè» – эòî îдèн èç наèбîлåå òî÷нûõ 
мåòîдîâ мîнèòîрèнга ÷èñлåннîñòè ïîïу-
ляцèè эòîгî è другèõ âèдîâ мèгрèруюùèõ 
õèùнèêîâ. Äля èññлåдîâанèя ïîïуляцè-
îннîé дèнамèêè ñòåïнîгî îрла, мû ïрî-
âîдèлè ïîдñ÷ёòû мèгрèруюùèõ îñîбåé, 
èдуùèõ âдîль ïрåдгîрèé гîрнîгî маññèâа 
Àннаïурна на îñåннåм ïрîлёòå, ñ наблю-
даòåльнîé ïлîùадêè â Тулаõарêå ñ 2012 ïî 
2015 гг. Мèграцèя ñòåïнîгî îрла на÷èна-
лаñь åжåгîднî ñ ïåрâîé нåдåлè îêòября è 
ïрîдîлжалаñь дî 8 дåêабря. Мû наблюда-
лè ñуùåñòâåннûå флуêòуацèè â ñуммар-
нîм ÷èñлå ñòåïнûõ îрлîâ îò гîда ê гîду – 
îò 8 684 îñîбåé â 2013 г. дî 4 302 îñîбåé 
â 2015 г. Ïîдîбнûå жå рåçульòаòû îòмå÷å-
нû è â ñîîòнîшåнèè âçрîñлûõ ïòèц ñòаршå 
ïяòè лåò (îò 48,8% дî 34,9%), ïîдрîñòêîâ 
â âîçраñòå 2–4 гîда (îò 44,8% дî 33,6%) 
è ïåрâîгîдêîâ (îò 23,7% дî 17,6%). Эòè 
флуêòуацèя мîглè бûòь ñâяçанû ñ дâумя 
âîçмîжнûмè ïрè÷èнамè: ñ рåальнûмè èç-
мåнåнèямè â ÷èñлåннîñòè ïîïуляцèè èлè 
жå ñ èçмåнåнèямè â мèграцèîннûõ марш-
руòаõ â ñâяçè ñ лîêальнûмè èлè рåгèîналь-
нûмè ïîгîднûмè уñлîâèямè. Ïî эòîé ïрè-
÷èнå, мû нå мîжåм уòâåрждаòь, ÷òî нашè 
даннûå ñâèдåòåльñòâуюò î рåальнîм ñнè-
жåнèè ÷èñлåннîñòè ïîïуляцèè ñòåïнûõ 
îрлîâ, мèгрèруюùèõ ÷åрåç Тулаõарêу. И 
мû ïîд÷åрêèâаåм аêòуальнîñòь дîлгîâрå-
мåннîгî мîнèòîрèнга ñòåïнûõ îрлîâ, мè-
грèруюùèõ ÷åрåç Тулаõарêу, для èçу÷åнèя 
рåальнûõ èçмåнåнèé â ïîïуляцèè.
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We tracked two young Steppe Eagles 
(Aquila nipalensis) that wintered in Oman 
during 2016–2017. In spring 2017 one bird 
travelled over 3700 km around the head 
of the Arabian Gulf, and summered in far 
western Kazakhstan. During the summer it 
made sometimes long excursions (>1500 
km). Beginning on 2 October, it migrated 
more than 2500 km south and settled for 
the winter 2017–18 in central Saudi Arabia, 
where it remained until 27 March, when it 
started its spring migration back to Kazakh-
stan. The other bird flew over 5300 km to 
2017 summering grounds in NW Kazakh-
stan. It wandered somewhat between Ka-
zakhstan and Russia for the summer, then 
in early September travelled over 4500 km 
and spent it’s the winter in SW Saudi Arabia, 
near the Yemen border. On 8 March 2018 
it started to migrate back to Kazakhstan. 
Neither bird summered in the same areas in 
both years; summering areas in 2018 were 
hundreds of km away from those in 2017. 
Both birds were caught on rubbish dumps 
in Oman, and wintered in Saudi Arabia 
on rubbish dumps. The rubbish dump that 
serves Salalah, in southern Oman, is regu-
larly used by a thousand Steppe eagles ev-
ery day, and on some days counts have ex-
ceeded 2000. Colour ringed Steppe Eagles 
and Eastern Imperial Eagles (Aquila heliaca) 
from nests in Russian and Kazakhstan have 
been observed at rubbish dumps in Arabia. 
Rubbish dumps, particularly in Arabia, are 
providing abundant food for scavenging 
birds of prey, and may be affecting the pat-
tern of wintering.

Мû îòñлåжèâалè дâуõ мîлîдûõ ñòåïнûõ îр-
лîâ (Aquila nipalensis), êîòîрûå çèмîâалè â 
Оманå â 2016–2017 г. Âåñнîé 2017 г. îдèн 
èç нèõ ïрåîдîлåл бîлåå 3700 êм, îгèбая 
Ïåрñèдñêèé çалèâ ñ çаïада ïî ïуòè на лå-
òîâêу на ñамîм çаïадå Каçаõñòана. Лåòîм 
îн ñîâåршал дîâîльнî длèннûå âûлåòû çа 
ïрåдåлû ñâîåгî лåòнåгî у÷аñòêа (бîлåå 
1500 êм). Â 2017 г. îн на÷ал îñåннюю мè-
грацèю 2 îêòября, ïрîлåòåл бîлåå 2500 êм 
на юг è ïрîâåл çèму â цåнòральнîé ÷аñòè 
Ñаудîâñêîé Àраâèè. Там îн îñòаâалñя дî 
27 марòа, ïîñлå ÷åгî на÷ал âåñåннюю мè-
грацèю îбраòнî â Каçаõñòан. Äругая ïòèца 
на âåñåннåé мèграцèè 2017 г. ïрîлåòåла 
бîлåå 5 300 êм ê мåñòу ñâîåé лåòîâêè â 
ñåâåрî-çаïаднîé ÷аñòè Каçаõñòана. Он 
ïрîâîдèл лåòîм âрåмя мåжду Каçаõñòа-
нîм è Рîññèåé, çаòåм â на÷алå ñåнòября 
ïрåîдîлåл 4500 êм è îñòалñя на çèмîâêу 
â югî-çаïаднîé ÷аñòè Ñаудîâñêîé Àраâèè, 
îêîлî гранèцû ñ Йåмåнîм. Âîñьмîгî мар-
òа 2018 г. îн на÷ал мèграцèю îбраòнî â 
Каçаõñòан. Нè îдна èç ïòèц нå лåòîâала â 
îднîм è òîм жå мåñòå. Лåòîâî÷нûå îбла-
ñòè â 2018 г. îòñòîялè на ñîòнè êèлîмå-
òрîâ îò мåñò, гдå ïòèца лåòîâала â 2017. 
Обå ïòèцû бûлè èçна÷альнî îòлîâлåнû на 
ñâалêаõ â Оманå, è çаòåм òаêжå çèмîâа-
лè на ñâалêаõ, òîльêî òåïåрь â Ñаудîâñêîé 
Àраâèè. Ñâалêè гîрîда Ñалала â южнîм 
Оманå åжåднåâнî èñïîльçуюòñя òûñя÷а-
мè ñòåïнûõ îрлîâ, а â нåêîòîрûå днè èõ 
÷èñлî ïрåâûшаåò дâå òûñя÷è îñîбåé. На 
Àрабñêèõ ñâалêаõ рåгулярнî îòмå÷аюòñя 
ñòåïнûå îрлû è îрлû-мîгèльнèêè (Aquila 
heliaca), ïîмå÷åннûå цâåòнûмè êîльцамè 
â Рîññèè è Каçаõñòанå. Ñâалêè, îñîбåннî 
арабñêèå, яâляюòñя èçîбèльнûм èñòî÷нè-
êîм ïèùè для ïòèц, ïîåдаюùèõ ïадаль, è 
мîгуò âлèяòь на îбùую êарòèну çèмîâîê.
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Ïåрâая ïîïûòêа èçу÷åнèя мèграцèé ñòåï-
нûõ îрлîâ (Aquila nipalensis) èç рîññèé-
ñêèõ ïîïуляцèé ñ ïîмîùью GPS/GSM-
òрåêåрîâ бûла ïрåдïрèняòа â 2013 г. 
Тîгда â Рåñïублèêå Àлòаé благîдаря ïîд-
дåржêå êîмïанèè Aquila è ïрîåêòа «Орлû 
Рîññèè» Рîññèéñêîé ñåòè èçу÷åнèя è îõра-
нû ïåрнаòûõ õèùнèêîâ, Руññêîгî гåîгра-
фè÷åñêîгî îбùåñòâа è МБОО «Ñèбèрñêèé 
эêîлîгè÷åñêèé цåнòр» бûлè ïîмå÷åнû 3 
îрла òрåêåрамè êîмïанèè Aquila (ê ñî-
жалåнèю дâа òрåêåра âûшлè èç ñòрîя â 
òå÷åнèå нåдåлè, а îрлèца ïî èмåнè Äуñя 
ñ рабî÷èм òрåêåрîм бûла убèòа â ñамîм 
на÷алå мèграцèè на òåррèòîрèè Каçаõ-
ñòана). Â 2014 г. ïрè ïîддåржêå MME / 
BirdLife Âåнгрèè, ïрîåêòа «Àлòаé» è ООО 
«Ñèбэêîцåнòр» â Рåñïублèêå Àлòаé бûл 
ïîмå÷åн åùё îдèн ñòåïнîé îрёл ïî èмåнè 
Ñòåïаша, êîòîрûé уñïåшнî на÷ал мèгра-
цèю, нî ïîгèб на ЛЭÏ â Ïрèбалõашьå â 
Каçаõñòанå). Наêîнåц â 2016 г. ïрè ñîдåé-
ñòâèè MME / BirdLife Âåнгрèè, êîмïанèè 
Aquila è ООО «Ñèбэêîцåнòр» дâå ñамêè 
ñòåïнûõ îрлîâ Àда è Åâа бûлè ïîмå÷åнû 
â Орåнбургñêîé îблаñòè, îò êîòîрûõ уда-
лîñь ïîлу÷èòь èнòåрåñнåéшèå ñâåдåнèя. 
Â 2018 г. благîдаря ïîддåржêå Àлòаå-Ñа-
янñêîгî îòдåлåнèя WWF Рîññèè è фîнда 
Мèр âîêруг òåбя êîрïîрацèè «Ñèбèрñêîå 
çдîрîâьå» бûлè ïîмå÷åнû åùё 5 ñòåïнûõ 
îрлîâ â Рåñïублèêаõ Хаêаñèя (1), Тûâа (2) 
è Краñнîярñêîм êраå (2), ñâåдåнèя î мè-

The first attempt to study migrations of 
Steppe Eagles (Aquila nipalensis) from Rus-
sian populations using GPS/GSM-trackers 
was made in 2013. Then in the Republic of 
Altai, thanks to the support of Aquila com-
pany and the project “Eagles of Russia” of 
the Russian Raptor Research and Conserva-
tion Network, Russian Geographical Society 
and NGO “Siberian Environmental Center”, 
3 eagles were tagged with Aquila track-
ers (unfortunately two trackers got out of 
order within a week, and a female eagle 
named Dusya with a working tracker was 
killed right at the beginning of migration 
in Kazakhstan). In 2014, with the support 
of MME/BirdLife of Hungary, Altai Project 
and Sibecocenter LLC, another Steppe Ea-
gle named Stepasha was tagged in the Altai 
Republic. He successfully started migration 
but died on power lines in Pribalkhashye in 
Kazakhstan. Finally, in 2016, with the assis-
tance of MME/BirdLife of Hungary, Aquila 
company and Sibecocenter LLC, Ada and 
Eva, two females of the Steppe Eagle, were 
tagged in the Orenburg region. We man-
aged to obtain interesting information from 
them. In 2018, thanks to the support of the 
Altai-Sayan Branch of WWF Russia and the 
“World around You Foundation” of the Sibe-
rian Health Corporation, another 5 Steppe 
Eagles were tagged in the Republics of Kha-
kassia (1), Tyva (2) and the Krasnoyarsk Ter-
ritory (2), data on migration of which will 
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Рис. 1. Маршруты перемещений молодых степных 
орлов (Aquila nipalensis) в 2013–2017 гг.).

Fig. 1. Movements of young Steppe Eagles (Aquila 
nipalensis) in 2014–2017).

грацèè êîòîрûõ ñòануò дîñòîянèåм нау÷-
нîé îбùåñòâåннîñòè â блèжаéшåå âрåмя. 

Àлòаéñêèå ñòåïнûå îрлû ïîêаçалè мåд-
лåнную мèграцèю ñ ÷аñòûмè îñòанîâêамè: 
Äуñя – на÷ала мèграцèю 18 îêòября 2013 г., 
çа 5 днåé ïрîлåòåла мåнåå 400 êм! Ñòå-
ïаша – на÷ал мèграцèю 5 îêòября 2014 г. 
è çа 23 дня ïрîлåòåл ÷уòь бîлåå 1000 êм. 
Наïраâлåнèå мèграцèè лåжèò â руñлå òра-
дèцèîннîгî ïрîлёòа îрлîâ, êîòîрûé ïîд-
òâåрждён ïрè ïрîñлåжèâанèè îрлîâ-мî-
гèльнèêîâ (Aquila heliaca) (Каряêèн è др., 
наñò. ñб.).

Орåнбургñêèå îрлèцû ïîêаçалè раннèé 
ñòарò мèграцèè è дîлгèå îñòанîâêè â ïуòè. 
Åâа дî 25 аâгуñòа дåржалаñь на гнåçдîâîм 
у÷аñòêå, ïåрåмåùаяñь на ïлîùадè îêîлî 
50 êм2, а 25 аâгуñòа 2016 г. на÷ала мèгра-
цèю â âîñòî÷нîм наïраâлåнèè, çа 5 днåé 
ïрîлåòåâ ÷åрåç âåñь ñåâåр Каçаõñòана 
1329 êм (31 аâгуñòа Åâа ужå бûла южнåå 
îç. Заéñан). Â на÷алå ñåнòября 2 нåдåлè 
Åâа ïåрåмåùалаñь ïî Ñèнцçянь-Уéгурñêî-
му аâòîнîмнîму îêругу Кèòая, 16 ñåнòя-
бря ïåрåñåêла Âîñòî÷нûé Тянь-Шань, ïî 
âîñòî÷нîму è южнîму êраю гîр ïрîшла 
над ïуñòûнåé Таêла-Маêан è 20 ñåнòября 
îñòанîâèлаñь на ïåрåдîâûõ ñêладêаõ Кунь-
луня, ïрîлåòåâ ê ñåâåру îò ñамîгî уçêîгî 
мåñòа Куньлуня (Qierlizuoke Feng, 6802 м); 
далåå èç дîлèнû р. Караêаш Åâа ïîлåòåла 
÷åрåç âûñîêîгîрья â Шаêñгамñêую дîлè-
ну, нî÷ь ñ 14 на 15 îêòября ïрîâåла на ñå-
âåрнîм ñêлîнå гîрû Ñэнгè Хангрè (Singhi 
Kangri, 7202 м) на âûñîòå 5822 м (эòî â 
46 êм югî-âîñòî÷нåå çнамåнèòîé гîрû К2, 
8611 м), çаòåм îрлèца ïрîлåòåла фаêòè-
÷åñêè над гîрîé Ñэнгè Хангрè, ушла ââåрõ 
ïî дîлèнå âîñòî÷нåå Яñòрåбèнîé гîрû 
(The Hawk, 6754 м), ïрîшла мåжду гîрамè 

become available to the scientific commu-
nity in the near future. 

Altai Steppe Eagles showed slow migra-
tion with frequent stops: Dusya started mi-
gration on October 18, 2013, she flew less 
than 400 km for 5 days! Stepasha started 
migration on October 5, 2014 and flew a lit-
tle over 1000 km for 23 days. The direction 
of migration is in the line of the traditional 
flyby of eagles, which is confirmed when 
tracking Imperial Eagles (Aquila heliaca) 
(Karyakin et al., in the present collection).  

The Orenburg female eagles showed an 
early start to migration and long stops en 
route. Before August 25, Eva was on the 
breeding territory, flying on an area of about 
50 km2, and on August 25, 2016 she began 
migration eastward, flying 1329 km for 5 
days across the whole north of Kazakhstan 
(on August 31, Eva was already south of Lake 
Zaisan). At the beginning of September, for 
2 weeks Eva was flying around the Xinjiang 
Uygur Autonomous Region of China, on 
September 16, she crossed the Eastern Tien 
Shan, crossed the Takla-Makan desert along 
the eastern and southern edges of the moun-
tains, and on September 20 stopped on the 
frontal folds of Kunlun Shan, flying northward 
from the narrowest place of Kunlun Shan 
(Qierlizuoke Feng, 6802 m); further from the 
valley of the river Karakash, Eva flew over 
the high mountains to the Shaksgham valley, 
spent night from October 14 to 15 on the 
northern slope of Mount Singhi Kangri (Sin-
ghi Kangri, 7202 m) at the height of 5822 m 
(46 km southeast of the famous mountain K2, 
8611 m), then the female eagle was flying 
almost over the Mount Singhi Kangri, went 
up in the valley east of the Hawk Mountain 
(The Hawk, 6754 m), passed between the 
mountains of Saltoro Kangri (Saltoro Kangri, 
7742 m) and K12 (7428 m) and flew down 
into the warm mountains of the southwest-
ern macroslope of Karakorum; Eva flew the 
Himalayas west of the Doda massif (6573 
m), most likely across the pass between the 
Nun Mountains (7077 m) and Z1 (6250 m), 
then reached the foothills of the Himalayas 
in the Islamabad area (Pakistan) and left to 
the south of Pakistan, where, 10 days later, 
on October 27, 2016 was on the wintering 
ground in the lower reaches of the Ind. 
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Салторо Хангри (Saltoro Kangri, 7742 м) и 
К12 (7428 м) и спустилась в тёплые горы 
юго-западного макросклона Каракорума; 
Гималаи Ева пролетела западнее массива 
г. Дода (Doda, 6573 м), скорее всего через 
перевал между горами Нун (Nun, 7077 м) 
и Z1 (6250 м), далее добралась до пред-
горий Гималаев в районе Исламабада (Па-
кистан) и ушла на юг Пакистана, где уже 
через 10 дней 27 октября 2016 г. была на 
месте зимовки в низовьях Инда.

Ада ушла в миграцию на 1 день позже 
Евы – 26 августа 2016 г., она полетела 
по традиционному миграционному пути 
степных орлов из западноказахстанской 
популяции – через Аральское море на 
юг: 3 сентября Ада была уже в Иране, 
где задержалась на неделю, 22 сентября 
пересекла границу Саудовской Аравии и 
Йемена и 24 сентября вылетела на мыс в 
районе Мурада, но лишь 14 октября пере-
секла Красное море, и стала активно пере-
мещаться по Эфиопии в местах зимовки.

Дальность 1-й осенней миграции у Ады и 
Евы составила 5,1 и 2,9 тыс. км по прямой 
и 6,8 и 5,7 тыс. км по линии маршрута со-
ответственно. 

В весеннюю миграцию Ева отправилась 
25 марта 2017 г., а Ада – 3 мая!

Обе птицы не вернулись после зимовки 
в натальную область, а полетели на летов-
ку в высокогорья: Ада – на Кавказ (около 
1,5 тыс. км к юго-западу от натальной об-
ласти), Ева – на Алтай (около 1,9 тыс. км к 
востоку от натальной области). Протяжён-
ность весенней миграции Ады составила 
3,2 тыс. км по прямой и 4,5 тыс. км по 
линии маршрута, Евы – 3,0 и 4,3 тыс. км 
соответственно. Летом 2017 г. трекер Ады 
прекратил отправлять СМС-сообщения. 

Ева начала свою вторую осеннюю мигра-
цию 10 сентября. Вместо того, чтобы лететь 
на зимовки традиционным для южносибир-
ских орлов маршрутом, от Балхаша на юг, 
Ева через весь Казахстан ушла на запад, 
вдоль западного берега Аральского моря 
и далее вдоль восточных чинков Усюрта и 
Капланкыра полетела на юг, затем через 
Иран в сторону низовьев Инда, но остано-
вилась близ границы Ирана и Пакистана, 
где и погибла, не долетев 550 км до места 
прежней зимовки. Протяжённость марш-
рута составила около 4,5 тыс км (3,0 тыс. 
км по прямой от места летовки до места 
гибели). Через Казахстан Ева летела очень 
быстро и за неделю прошла минимум 1760 
км (после небольшой остановки к северу 
от Балхаша за 14 и 15 сентября она про-
ходила по 335 и 344 км в день).

Ада с братом в гнезде. Фото И. Карякина.

Ada and her brother in the nest. Photo by I. Karyakin.

Ada left for migration one day after Eva 
– on August 26, 2016. She flew along the 
traditional migratory route of Steppe Ea-
gles from the West Kazakhstan population 
– through the Aral Sea to the south: on Sep-
tember 3, Ada was already in Iran, where 
she stayed for a week, on September 22 she 
crossed the border of Saudi Arabia and Ye-
men and on September 24 flew to the cape 
in the Murad area, but only on October 14 
crossed the Red Sea, and began to actively 
move through Ethiopia in wintering grounds. 

The range of the first autumn migration in 
Ada and Eva was 5.1 and 2.9 thousand km 
on the straight and 6.8 and 5.7 thousand 
km along the route line, respectively. 

Eva started the spring migration on March 
25, 2017, and Ada – on May 3! 

Both birds did not return to the natal area 
after wintering, but flew to the highlands for 
summering: Ada – to the Caucasus (about 1.5 
thousand km to the southwest from the natal 
area), Eva – to the Altai (about 1.9 thousand 
km to the east of the natal area). Ada’s spring 
migratory range was 3.2 thousand km on the 
straight and 4.5 thousand km along the route 
line, Eva’s – 3.0 and 4.3 thousand km respec-
tively. In summer of 2017 the Ada’s tracker 
stopped sending SMS messages. 

Eva started her second autumn migra-
tion on 10 September. Instead of flying for 
wintering by the route traditional for the 
south Siberian eagles, from Balkhash to 
the south, Eva went to the west across the 
whole Kazakhstan, along the western shore 
of the Aral Sea and further along the eastern 
cliff-faces of Ustyurt and Gaplangyr, flew to 
the south, then through Iran to the lower 
reaches of the Ind, but stopped near the 
border of Iran and Pakistan, where she died, 
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Ñлåжåнèå çа Àдîé è Åâîé лèшнèé раç 
ïîдòâåрдèлî ñâяçь южнîуральñêèõ è ал-
òаéñêèõ ïîïуляцèé ñòåïнûõ îрлîâ, ÷òî 
ïîçâîляåò гîâîрèòь î шèрîêîм ñмåшèâа-
нèè êруïнûõ è мåлêèõ ïòèц, а òаêжå ïòèц 
ñ раçнûмè фåнîòïè÷åñêèмè ïрèçнаêамè 
êаê на мåñòаõ çèмîâîê è ïуòяõ мèграцèè, 
òаê è â гнåçдîâîм арåалå. Ïрîñлåжèâа-
нèå, êаê è гåнåòè÷åñêèå èññлåдîâанèя, 
îïрîâåргаюò ñуùåñòâîâанèå уñòîé÷èâûõ 
ïîдâèдîâ orientalis è nipalensis â ïîïуля-
цèяõ ñòåïнîгî îрла. Таêжå ñлåжåнèå çа 
ïòèцамè ïîêаçалî îòñуòñòâèå у ñòåïнûõ 
îрлîâ наòальнîé фèлîïаòрèè, õараêòåр-
нîé для îрлîâ-мîгèльнèêîâ. Àда ïîдòâåр-
дèла гèïîòåçу î òîм, ÷òî мнîгèå ñòåïнûå 
îрлû, лåòяùèå îñåнью ÷åрåç ïрîлèâ Баб-
эль-Мандåб, âåñнîé âîçâраùаюòñя ÷åрåç 
Ñуэц. Таêжå îна ïîêаçала, ÷òî налè÷èå 
âòîрîгî ïèêа мèграцèîннîé аêòèâнîñòè 
мîлîдûõ ñòåïнûõ îрлîâ, лåòяùèõ â маå 
÷åрåç Каâêаç, нå яâляåòñя арòåфаêòîм на-
блюдåнèé, а ñêîрåå âñåгî нîрма для ïòèц-
ïåрâîгîдîê. 

Мåдлåннûå òåмïû мèграцèè, âûçâаннûå 
îгрîмнûмè дèñòанцèямè ïåрåмåùåнèé ïî 
Åâраçèéñêèм ñòåïям è ïуñòûням, ñ ïрî-
дîлжèòåльнûмè îñòанîâêамè, îгрîмнûå 
ïî ïлîùадè îблаñòè çèмнèõ è лåòнèõ ïå-
рåмåùåнèé дåлаюò ñòåïнîгî îрла çна÷è-
òåльнî бîлåå уяçâèмûм ê анòрîïîгåннûм 
фаêòîрам, ÷åм òîгî жå îрла-мîгèльнèêа. 
И эòî надî у÷èòûâаòь ïрè ïланèрîâанèè 
îõранû âèда.

Ева в начале (слева) и в конце (справа) своего жизненного пути. Фото И. Карякина (слева) и представлено Л. Барабас, PannonEagle LIFE 
project (справа).

Eva at the beginning (left) and at the end (right) of her life path. Photo by I. Karyakin (left) and from L. Barabas, PannonEagle LIFE project (right)

not reaching 550 km to the place of the pre-
vious wintering. The route length was about 
4.5 thousand km (3.0 thousand km on the 
straight from the place of summering to the 
place of death). Through Kazakhstan, Eva 
flew very quickly and passed a minimum of 
1760 km for a week (after a small stop north 
of Balkhash she flew 335 and 344 km per 
day for September 14 and 15). 

The tracking of Ada and Eva once again 
confirmed the connection of the South Ural 
and Altai populations of Steppe Eagles, 
which allows speaking about the wide mix-
ing of large and small birds, as well as birds 
with different phenotypic characteristics both 
on wintering grounds, migration routes, and 
in the breeding area. Tracking, like genetic 
studies, disprove the existence of stable sub-
species orientalis and nipalensis in Steppe 
Eagle populations. Bird tracking also showed 
the absence of natal philopatria in Steppe Ea-
gles that is characteristic of Imperial Eagles. 
Ada confirmed the hypothesis that many 
steppe eagles flying through the Bab-el-
Mandeb in autumn, come back through Suez 
in spring. She also showed that the presence 
of the second peak of migration activity in 
young steppe eagles flying through the Cau-
casus in May is not an artifact of observations, 
but most likely a norm for the first-year birds. 

Slow paces of migration caused by long 
distances of movements along the Eurasian 
steppes and deserts, with long stops, vast 
areas of winter and summer migrations 
make the Steppe Eagle much more vulnera-
ble to anthropogenic factors than the imperi-
al eagle. And this must be taken into account 
when planning the protection of this species.
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Bird species are already showing climate-re-
lated changes in the dates they migrate 
and breed, and in the timing of other key 
life-history events. Feeding management of 
raptors have performed an important eco-
logical, traditional and aesthetic functions 
throughout the Indian subcontinent. The 
declines in India result from elevated adult 
and juvenile mortality, and low breeding 
success. The widespread and rapid pattern 
of declines, i.e. in all areas irrespective of 
habitat or protection status suggest that 
persecution through shooting or poisoning, 
whilst important at a local scale, are unlikely 
to have caused the declines. A mass death 
of several species of vultures in the Indian 
subcontinent over the last two decades is 
largely blamed on the presence of a drug. 
Veterinary diclofenac caused an unprece-
dented decline in South Asia’s Gyps vulture 
(Gyps sp.) populations, with some species 
declining by more than 97% between 1992 
and 2007. 

Steppe Eagles (Aquila nipalensis) made 
consistent winter visits at Jorbeer Carcass 
dump for easily available and sufficient food 
supply during migrating. From the last 15 
years, steppe eagle population is still very 
large, but Diclofenac, Ketoprofen, Analgin 
and other veterinary painkiller combinations 
with Paracetamol and Meloxicam drugs and 
pesticides - is a greater threat for steppe ea-
gles during migration time. Veterinary di-
clofenac causes renal failure in vultures and 
killed tens of millions of such birds in the 
Indian sub-continent. The drug was final-
ly banned there for veterinary purposes in 
2006. This drug is now ‘a global problem’ 
threatening many vulnerable birds of prey. 
Recently, it was shown that Steppe Eagles 
are also susceptible to veterinary diclofenac, 
which significantly increase the potential 
threat level and risks for its Eurasian popula-
tions. Steppe Eagle are closely related with 
Golden Eagle (Aquila chrysaetus), Imperial 
Eagle (Aquila heliaca) and Spanish Impe-

Ïòèцû, жèâуùèå â раçнîм êлèмаòå, дå-
мîнñòрèруюò ñâяçаннûå ñ эòèм раçлè÷èя 
â ñрîêаõ мèграцèè, ñåçîна раçмнîжåнèя 
è другèõ êлю÷åâûõ ñîбûòèé â èõ жèçнè. 
Ïîдêîрмêа ïåрнаòûõ õèùнèêîâ даâнî 
ïрèîбрåла âажнûå эêîлîгè÷åñêèå, òра-
дèцèîннûå è эñòåòè÷åñêèå фунêцèè на 
âñём Индèéñêîм ñубêîнòèнåнòå. Ïîïуля-
цèя ïåрнаòûõ õèùнèêîâ â Индèè ñîêра-
ùаåòñя â рåçульòаòå ïîâûшåннîé ñмåрò-
нîñòè ñрåдè âçрîñлûõ è мîлîдûõ ïòèц è 
нèçêîгî рåïрîдуêòèâнîгî уñïåõа. Ïîâñå-
мåñòнîñòь эòîгî яâлåнèя è бûñòûå òåмïû 
ñнèжåнèя ÷èñлåннîñòè âнå çаâèñèмîñòè 
îò мåñòа îбèòанèя èлè налè÷èя îõраняå-
мîé òåррèòîрèè, ñâèдåòåльñòâуюò î òîм, 
÷òî ïрåñлåдîâанèå ñî ñòîрîнû ÷åлîâåêа, 
â òîм ÷èñлå îòñòрåл è îòраâлåнèå, õîòь è 
èграюò рîль â лîêальнûõ маñшòабаõ, нå 
мîгуò бûòь ïрè÷èнîé глîбальнîгî ñнè-
жåнèя ÷èñлåннîñòè ïåрнаòûõ õèùнèêîâ. 
Â маññîâîé гèбåлè нåñêîльêèõ âèдîâ ïа-
дальùèêîâ, ïрîèçîшåдшåé çа ïîñлåднèå 
дâа дåñяòèлåòèя на Индèéñêîм ñубêîн-
òèнåнòå, â îñнîâнîм âèняò мåдèцèнñêèå 
ïрåïараòû. Иñïîльçуåмûé â âåòåрèнарèè 
дèêлîфåнаê âûçâал бåñïрåцåдåнòнîå 
унè÷òîжåнèå ïîïуляцèé южнîаçèаòñêèõ 
ñèïîâ (Gyps sp.). Ïîïуляцèè нåêîòîрûõ 
âèдîâ ïîòåрялè бîлåå 97% îñîбåé мåжду 
1992 è 2007 гг. 

Ñòåïнûå îрлû (Aquila nipalensis) îñу-
ùåñòâляюò рåгулярнûå çèмнèå âèçèòû на 
ñêîòîмîгèльнèê â Жîрбèрå ê мåñòам ñ 
дîñòуïнûмè è èçîбèльнûмè êîрмîâûмè 
рåñурñамè. Иõ ïîïуляцèя âñё åùё дîñòа-
òî÷нî âåлèêа, нî òаêèå ïрåïараòû êаê дè-
êлîфåнаê, êåòîïрîфåн, анальгèн è другèå 
âåòåрèнарнûå îбåçбîлèâаюùèå ïрåïара-
òû, а òаêжå ïарацåòамîл, мåлîêñèêам è 
ïåñòèцèдû, ïрåдñòаâляюò îгрîмную îïаñ-
нîñòь для ñòåïнûõ îрлîâ âî âрåмя èõ мè-
грацèè è çèмîâêè. Äèêлîфåнаê âûçûâаåò 
ïî÷å÷ную нåдîñòаòî÷нîñòь у ïадальùèêîâ 
è ужå ïîгубèл дåñяòêè мèллèîнîâ ñèïîâ 
на Индèéñêîм ñубêîнòèнåнòå. Наêîнåц, 
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Погибший в результате отравления диклофенаком 
степной орёл (Aquila nipalensis). Фото Д. Бохры.

Died Steppe Eagle (Aquila nipalensis) as result of 
poisoning with diclofenac. Photo by D. Bohra.

rial Eagle (Aquila adalberti), and all these 
species scavenge opportunistically on car-
casses throughout their range. The Spanish 
Imperial Eagle, considered Vulnerable at 
global level, is now particularly at risk, due 
to the availability of diclofenac in Spain. 
These findings strengthen the case for ban-
ning veterinary diclofenac everywhere. 

From year 2011 to 2017 more than 1203 
birds died at Jorbeer Carcass dump, Bikaner. 
In 2012, necroscopy examination revealed 
the presence of extensive visceral gout in 
the carcasses of Steppe Eagles. The synovial 
membrane of the knee joints also showed 
uric acid crystals, which were formed into 
numerous large discs with needle-thin pe-
ripheral radiations, and occasional inflam-
matory mononuclear cell foci (Sharma et 
al., 2012). Now, with unequivocal evidence 
that this veterinary drug can cause a much 
wider impact on Eurasia’s biodiversity, it is 
time for action – it is necessary to remove 
the diclofenac from market including multi-
dose vials and find other cause of mortality.

â 2006 гîду дèêлîфåнаê бûл çаïрåùён 
ê èñïîльçîâанèю â âåòåрèнарèè. Ñåé÷аñ 
эòîò ïрåïараò – эòî ïрîблåма мèрîâîгî 
маñшòаба, угрîжаюùая мнîгèм уяçâèмûм 
âèдам ïåрнаòûõ õèùнèêîâ. Нåдаâнî бûлî 
ïîêаçанî, ÷òî ñòåïнîé îрåл òîжå âîñïрè-
èм÷èâ ê дèêлîфåнаêу, ÷òî ñуùåñòâåннî 
ïîâûñèлî ïîòåнцèальнûé урîâåнь угрîçû 
åгî åâраçèéñêèм ïîïуляцèям. Ñòåïнîé 
îрåл яâляåòñя рîдñòâåннûм âèдîм бåр-
êуòу (Aquila chrysaetus), îрлу-мîгèльнèêу 
(Aquila heliaca) è èñïанñêîму îрлу-мîгèль-
нèêу (Aquila adalberti), è âñå эòè âèдû ïрè 
ñлу÷аå ïîåдаюò ïадаль на âñём ïрîòяжå-
нèè ñâîèõ арåалîâ. Иñïанñêèé мîгèльнèê, 
îòнîñяùèéñя ê êаòåгîрèè «уяçâèмûå âèдû» 
ñîглаñнî Краñнîму ñïèñêу МÑОÏ, наõî-
дèòñя â çîнå îñîбîгî рèñêа, ïîñêîльêу â 
Иñïанèè дèêлîфåнаê нå çаïрåùён дî ñèõ 
ïîр. Эòè даннûå ïîдêрåïляюò ïîçèцèю î 
нåîбõîдèмîñòè çаïрåòа на èñïîльçîâанèå 
дèêлîфåнаêа ïîâñåмåñòнî. 

C 2011 ïî 2017 гг. бîлåå 1203 ïòèц 
ïîгèблî на ñêîòîмîгèльнèêå â Жîрбèрå, 
г. Бèêанåр. Â 2012 г. бûла ïрîâåдåна нå-
êрîñêîïèя ïîгèбшèõ îрлîâ, êîòîрая âû-
яâèла îбшèрную âèñцåральную ïîдагру. 
Ñèнîâèальная îбîлî÷êа êîлåннûõ ñуñòа-
âîâ òаêжå ñîдåржала êрèñòаллû мî÷åâîé 
êèñлîòû, êîòîрûå îбраçîâалè мнîгî÷èñ-
лåннûå êруïнûå дèñêè ñ òîнêèмè ïåрè-
фåрèéнûмè лу÷амè, è îдèнî÷нûå î÷агè 
ïрîâîñïалèòåльнûõ мнîгîядåрнûõ êлåòîê 
(Sharma è др, 2012). Тåïåрь, êîгда åñòь нå-
дâуñмûñлåннûå дîêаçаòåльñòâа î òîм, ÷òî 
эòîò ïрåïараò мîжåò ñòаòь ïрè÷èнîé êуда 
бîлåå îбшèрнîгî âîçдåéñòâèя на åâра-
çèéñêîå бèîраçнîîбраçèå, ïрèшлî âрåмя 
дåéñòâîâаòь – нåîбõîдèм ïîлнûé çаïрåò 
на дèêлîфåнаê, â òîм ÷èñлå на мнîгîдîçî-
âûå флаêîнû эòîгî ïрåïараòа, è на другèå 
âåùåñòâа, ïрèâîдяùèå ê ñмåрòè ïòèц.
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Austria (A; namely Niederцsterreich and 
Burgenland counties) and Czechia (CZ; na-
mely South Moravia county) are situated 
at the NW edge of the breeding range of 
Eastern Imperial Eagle (Aquila heliaca, EIE). 
Historical breeding records for Austria exist 
from early 19th century but afterwards the 
EIE was extinct for almost 190 years. From 
the territory of Czechia, there are unconfir-
med but quite reliable reports on the spe-
cies breeding in the 1920s.

In 1997, the first pair built the nest on a 
Czech side of Thaya river, but laid no clutch; 
one year later, it successfully bred and rea-
red two young. In 1999, the first pair bred 
in Austria, too, and also reared two young. 
Since then, the population started to incre-
ase slowly but permanently, in 2018 rea-
ching 31 territorial pairs (23 A, 8 CZ); 26 
of them (20 + 6) built the nests, 22 laid the 
clutch (19 + 3), in 19 of them (16 + 3), chic-
k(s) hatched. 17 successful pairs (15 +2) re-
ared total of 32 young (28 + 4).

During the whole period 1997-2018, we 
noted 158 + 84 territorial pairs, 152 + 72 
nesting pairs, 143 +60 breeding (incuba-
ting) pairs and 116 + 51 pairs with chicks. 
112 + 44 successful pairs reared total of 218 
+ 86 young.

EIE main breeding grounds in A and CZ 
are situated both in floodplain forests (whe-
re the re-colonization started in the late 
1990s) as well as in intensively used far-
mland. Only several pairs breed in the more 
hilly (up to 350m a.s.l.), afforested areas. 
The main trees used for nest build are Po-
pulus sp., Quercus sp. and Pinus sp.; other 
species (Robinia pseudoacacia, Salix sp.,  

Àâñòрèя (À.; а òî÷нåå фåдåральнûå çåмлè 
Нèжняя Àâñòрèя è Бургåнланд) è Чåõèя 
(Ч.; òî÷нåå Южнîмîраâñêèé Краé) на-
õîдяòñя на ñåâåрî-çаïаднîé îêîнå÷нîñòè 
гнåçдîâîгî арåала îрла-мîгèльнèêа (Aqui-
la heliaca). Иñòîрè÷åñêèå ñâåдåнèя î гнåç-
дîâанèè эòîгî âèда â Àâñòрèè ñуùåñòâуюò 
ñ на÷ала XIX âåêа, нî ïîçднåå îрёл-мî-
гèльнèê èñ÷åç на гнåçдîâанèè èç ñòранû 
на бîлåå ÷åм 190 лåò. Ïрî òåррèòîрèю 
Чåõèè èмåюòñя нåïîдòâåрждåннûå, нî 
âåñьма надåжнûå ñâåдåнèя î гнåçдîâанèè 
îрла-мîгèльнèêа â 1920-õ гîдаõ. 

Â 1997 г. ïåрâая ïара îрлîâ-мîгèльнè-
êîâ ïîñòрîèла гнåçдî на Чåшñêîé ñòîрîнå 
р. Äèå, нî нå îòлîжèла яèц; гîдîм ïîçжå, 
îнè уñïåшнî âûâåлè è âûêîрмèлè дâуõ 
îрляò. Â 1999 г. ïåрâая ïара мîгèльнèêîâ 
îòгнåçдèлаñь è â Àâñòрèè, òаêжå âûраñòèâ 
дâуõ îрляò. Ñ òåõ ïîр ïîïуляцèя на÷ала 
мåдлåннî, нî âåрнî, раñòè, ê 2018 г. дî-
ñòèгнуâ 31 òåррèòîрèальнîé ïарû (23 â 
À. è 8 â Ч.); 26 èç нèõ (20 â À. è 6 â Ч.) 
ïîñòрîèлè гнёçда, 22 дåлалè êладêè (19 â 
À. è 3 â Ч.), у 19 èç нèõ (16 â À. è 3 â Ч.) 
âûлуïèлèñь ïòåнцû. У 17 ïар гнåçдîâанèå 
ïрîшлî уñïåшнî (15 â À. è 2 â Ч.), îнè 
ïрîèçâåлè на ñâåò 32 мîлîдûõ ïòèц (28 â 
À. è 4 â Ч.).

За âåñь ïåрèîд ñ 1997 ïî 2018 гг., мû 
îòмåòèлè 158 + 84 ñлу÷ая абîнèрîâанèя 
îрламè гнåçдîâûõ у÷аñòêîâ, 152 + 72 ñлу-
÷ая çаняòèя ïарамè гнёçд, 143 + 60 ñлу-
÷аåâ наñèжèâанèя è 116 + 5 ñлу÷аåâ âû-
луïлåнèя ïòåнцîâ. Âñåгî бûлî 112 + 44 
уñïåшнûõ ñлу÷ая раçмнîжåнèя, â êîòîрûõ 
ïîяâèлîñь 218 + 86 мîлîдûõ îрлîâ.

Оñнîâнîé гнåçдîâîé бèîòîï îрла-мî-
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Alnus glutinosa, Acer pseudoplatanus) are 
used in a much lesser scale.

Diet of EIE during the breeding season 
consists mainly on Lepus europaeus, Cri-
cetus cricetus, Phasianus colchicus and 
Columba livia f. dom., sometimes also Ca-
preolus capreolus; other species such as 
Erinaceus sp. or other bird species are con-
sumed much less frequently. Game species 
such as most of hares and pheasants (and 
all roe-deers) are taken as carcasses. During 
the non-breeding season, Microtus arvalis 
presents an important part of the diet.

During 2011-2018, altogether 23 juveni-
les in Austria and 7 in Czechia were tagged 
with telemetry device, along with 1 imma-
ture bird in Austria, as a part of various pro-
jects. Reasons of telemetry studies are pre-
sented in the separated study for the whole 
Pannonian population (Horvбth et al.). Also, 
48 (A) + 68 (CZ) chicks were ringed with 
ornithological rings.

Direct persecution as poisoning and 
shooting of raptors, human disturbance 
(mainly by forest works) were indentified 
as key anthropogenic threatening factors. 
As a result activities to fight illegal persecu-
tion were expanded and intensified in fra-
me of the PannonEagle Life (LIFE15/NAT/
HU/000902) project in both countries.

Some interesting findings about the bree-
ding biology of the species are presented, 
e.g. repeated cases of successful breeding 
of both female and male at the age of 3rd 
cy, or breeding female at the age of min 22 
years.

гèльнèêа è â Àâñòрèè, è â Чåõèè – эòî 
ïîéмåннûå лåñа (рåêîлîнèçацèя îрлîм-
мîгèльнèêîм на÷алаñь â ïîçднèõ 1990-õ) 
è èнòåнñèâнî èñïîльçуåмûå ñåльñêîõî-
çяéñòâåннûå çåмлè. Лèшь нåñêîльêî ïар 
гнåçдèòñя â лåñèñòûõ õîлмаõ (дî 350 м над 
урîâнåм мîря). Оñнîâнûå дåрåâья, èñ-
ïîльçуåмûå для раñïîлîжåнèя гнåçдîâîé 
ïîñòрîéêè – эòî òîïîля (Populus sp.), дубû 
(Quercus sp.) è ñîñнû (Pinus sp.); ïрî÷èå 
âèдû (Robinia pseudoacacia, Salix sp., Al-
nus glutinosa, Acer pseudoplatanus) èñ-
ïîльçуюòñя îрламè намнîгî рåжå.

Рацèîн îрла-мîгèльнèêа â гнåçдîâîé ñå-
çîн ñîñòîèò â îñнîâнîм èç çаéца-руñаêа 
(Lepus europaeus), îбûêнîâåннîгî õîмяêа 
(Cricetus cricetus), îбûêнîâåннîгî фаçана 
(Phasianus colchicus) è дîмашнèõ гîлубåé 
(Columba livia f. dom.), èçрåдêа ñюда жå 
ïîïадаåò êîñуля (Capreolus capreolus). 
Äругèå âèдû, òаêèå êаê åжè (Erinaceus sp.) 
èлè раçлè÷нûå âèдû ïòèц, ïîïадаюòñя гî-
раçдî рåжå. Оõîòнè÷ьè âèдû, êаê наïрè-
мåр çаéцû, фаçанû è âñå êîñулè, ïîïада-
юò â рацèîн îрла-мîгèльнèêа â îñнîâнîм 
â âèдå ïадалè. Âнå гнåçдîâîгî ñåçîна îñ-
нîâнîé рацèîн ïрåдñòаâлåн âîдянîé ïî-
лёâêîé (Microtus arvalis).

За ïåрèîд ñ 2011 ïî 2018 гг., 23 ñлёò-
êа îрла èç Àâñòрèè, 7 ñлёòêîâ èç Чåõèè 
è 1 мîлîдîé нåïîлîâîçрåлûé îрёл èç 
Àâñòрèè бûлè ïîмå÷åнû ñïуòнèêîâûмè 
ïåрåдаò÷èêамè â рамêаõ раçнîîбраçнûõ 
ïрîåêòîâ. Обîñнîâанèå òåлåмåòрè÷åñêèõ 
èññлåдîâанèé ïрåдñòаâлåнû â îòдåльнîé 
ïублèêацèè, êаñаюùåéñя âñåé Ñрåднåду-
наéñêîé ïîïуляцèè (Horváth et al.). Таêжå 
48 (À) è 68 (Ч) ïòåнцîâ бûлè îêîльцîâанû. 

Ïрямûå угрîçû ñî ñòîрîнû ÷åлîâåêа, 
òаêèå êаê îòраâлåнèå è îòñòрåл ïåрнаòûõ 
õèùнèêîâ, бåñïîêîéñòâî ïòèц (â îñнîâнîм 
çа ñ÷ёò лåñнûõ рабîò) – бûлè уñòанîâлåнû 
êаê îñнîâнûå анòрîïîгåннûå угрîçû âèду. 
Каê ñлåдñòâèå, бûла раñшèрåна çîна è èн-
òåнñèâнîñòь мåрîïрèяòèé ïî бîрьбå ñ нå-
çаêîннûмè гîнåнèямè îрла-мîгèльнèêа â 
рамêаõ ïрîåêòа PannonEagle Life (LIFE15/
NAT/HU/000902), âåдуùåгîñя â îбåèõ 
ñòранаõ.

Â дîêладå ïрåдñòаâлåнû нåêîòîрûå èн-
òåрåñнûå фаêòû î бèîлîгèè раçмнîжåнèя 
îрла-мîгèльнèêа, òаêèå êаê ïîâòîрнûå 
ñлу÷аè уñïåшнîгî раçмнîжåнèя ñамца è 
ñамêè â âîçраñòå òрёõ лåò, а òаêжå гнåç-
дîâанèя ñамêè â âîçраñòå нå мåнåå 22 лåò.
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In Slovakia, two subpopulations of the East-
ern Imperial Eagle (Aquila heliaca) – West-
ern and Eastern Slovakian – are recognized 
with a distance between them of 200–300 
km. While monitoring of the Eastern Slova-
kian IE population started already in 1969, 
the Western subpopulation is monitored 
since 1977. In this study, we have evalu-
ated trends in both subpopulations for the 
period 1977–2018. The reference period 
includes 41 nesting seasons. In total 99 
breeding pairs have been recorded, which 
nested 1155 times in the reference period, 
of that 822 times successfully. As much as 
1367 juveniles fledged, which makes aver-
age productivity 1.66 young per successful 
nest. During the reference period, the na-
tional breeding population tended to in-
crease, and current abundance is assessed 
at 55–60 breeding pairs. When comparing 
trends in the two subpopulations, an in-
crease in the Eastern Slovakian subpopula-
tion was steadier, particularly in the recent 
years. However, breeding success was sim-
ilar in the two subpopulations. About 90 % 
of the population was monitored, including 
through ringing programme and tagging 
with satellite transmitters. Due to the ring-
ing programme, it became possible to re-
cord the presence of Eastern Imperial Eagle 
(Aquila heliaca heliaca) in Spain in 2010 and 
2014, within a range of Spanish Imperial Ea-
gle (Aquila [heliaca] adalberti). Nest distri-
bution and breeding habitat differed in the 
two subpopulations. In Eastern Slovakia, 
Imperial Eagle originally built nests both in 
mountains and in lowlands. But since 2005, 
breeding pairs gradually began to move 
in lowlands. Nowadays the whole Eastern 
Slovakian subpopulation nests in lowlands. 
In Western Slovakia, about 30 % of breed-
ing pairs still nest in mountains. Based on 
analyses of hatching dates in 179 cases in 
1978–2013, we can conclude that hatching 
starts in the first decade of May. The most 
preferred nesting tree in Eastern Slovakia 

Â Ñлîâаêèè âûдåляюò дâå ñубïîïуляцèè 
îрла-мîгèльнèêа (Aquila heliaca) – çаïадную 
è âîñòî÷ную. Раññòîянèå мåжду èõ гнåçдî-
âûмè арåаламè ñîñòаâляåò 200–300 êм. Иç-
у÷åнèå âîñòî÷нîé ñлîâацêîé ïîïуляцèè 
на÷алîñь åùё â 1969 г., а çаïаднîé – â 
1977 г. Â эòîм èññлåдîâанèè мû îцåнèлè 
òрåндû â îбåèõ ñубïîïуляцèяõ â ïåрèîд ñ 
1977 ïî 2018 гг. Уïîмянуòûé ïåрèîд âêлю-
÷аåò 41 гнåçдîâîé ñåçîн. Âñåгî çа эòîò ïå-
рèîд бûлî îòмå÷åнî 99 гнåçдяùèõñя ïар, 
êîòîрûå гнåçдèлèñь 1155 раç, èç нèõ 822 
раçа уñïåшнî. Âñåгî îрлû âûраñòèлè 1367 
ñлåòêîâ, ÷òî даåò â ñрåднåм ïî 1,66 ñлåòêа 
на уñïåшнîå гнåçдî. Â èçу÷аåмûé ïåрèîд 
наблюдалаñь îбùая òåндåнцèя ê рîñòу ïî 
âñåé ñлîâацêîé ïîïуляцèè, è на ñåгîдняш-
нèé дåнь îбùåå ÷èñлî гнåçдяùèõñя îр-
лîâ îцåнèâаåòñя â 55–60 ïар. Ñраâнåнèå 
òрåндîâ â дâуõ ñубïîïуляцèяõ ïîêаçûâа-
åò, ÷òî рîñò âîñòî÷нîé ñубïîïуляцèè бûл 
бîлåå ñòабèльнûм, îñîбåннî â ïîñлåднèå 
гîдû, õîòя рåïрîдуêòèâнûé уñïåõ â ñубïî-
ïуляцèяõ нå îòлè÷алñя. Оêîлî 90 % âñåé 
ïîïуляцèè ïîñòîяннî êîнòрîлèрîâалèñь, 
îñуùåñòâлялîñь êîльцåâанèå îрлîâ è мå-
÷åнèå ñïуòнèêîâûмè ïåрåдаò÷èêамè. Бла-
гîдаря êîльцåâанèю ñòалî âîçмîжнûм çа-
рåгèñòрèрîâаòь ïрèñуòñòâèå âîñòî÷нîгî 
îрла-мîгèльнèêа (Aquila heliaca heliaca) 
â Иñïанèè â 2010 è 2014 гг., â ïрåдåлаõ 
арåала èñïанñêîгî îрла-мîгèльнèêа (Aq-
uila [heliaca] adalberti). 

Раñïîлîжåнèå гнёçд è гнåçдîâûå мåñòî-
îбèòанèя â дâуõ ñлîâацêèõ ñубïîïуляцèяõ 
îòлè÷аюòñя. Â Âîñòî÷нîé Ñлîâаêèè мî-
гèльнèê èçна÷альнî гнåçдèлñя è â гîраõ, è 
â нèçèнаõ. Нî ñ 2005 г. гнåçдяùèåñя ïарû 
на÷алè ïîñòåïåннî ïåрåмåùаòьñя â нèçè-
нû. Ñåгîдня âñя âîñòî÷ная ñубïîïуляцèя 
гнåçдèòñя â нèçмåннîñòяõ. Â çаïаднîé 
ñубïîïуляцèè îêîлî 30 % ïар âñё åùё 
гнåçдяòñя â гîраõ. Ïрîаналèçèрîâаâ даòû 
âûлуïлåнèя ïòåнцîâ â 179 ñлу÷аяõ ñ 1978 
ïî 2013 г., мû çаêлю÷èлè, ÷òî âûлуïлåнèå 
на÷èнаåòñя â ïåрâую дåêаду мая. Ïрåдïî-
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Орёл-могильник (Aquila heliaca). Фото И. Карякина.

Imperial Eagle (Aquila heliaca). Photo by I. Karyakin.

is poplar (Populus sp.) (based on analyses 
of 977 cases), while in Western Slovakia it 
is beech (Fagus sylvatica). Based on eval-
uation of 333 cases we estimate the most 
frequent height of nest location that makes 
20–30 m (206 cases). In 80 cases nests 
were in height lower than 20 m, while in 
47 cases nests were located higher than 30 
m. A faster growth of both subpopulations 
is limited by variable threatening factors. 
Illegal activities, such as poisoning (50 % 
cases), shooting (33 %), nest robbery (11 %) 
and others (6 % is unknown) were identified 
as major threats, especially in Western Slo-
vakia. Percentages based on the analyses of 
bird crime cases between 2003 and 2018. 
Improper land management and electrocu-
tion on 22 kV electric lines also have a se-
rious negative effect on population status. 
Thorough monitoring of electrocution cases 
in the period 2014–2018 revealed 9 death 
incidents with Eastern Imperial Eagle, while 
in the reference period minimum 20 eagles 
became victims of electrocution. Improve-
ment of the conservation status of Imperial 
Eagle in Slovakia, particularly addressing 
illegal poisoning is recently supported by 
the project LIFE15NAT/HU/000902 LIFE 
PannonEagle. Minimising of electrocution 
and collisions of birds with electric lines 
is addressed by the project LIFE13NAT/
SK/001272 LIFE ENERGY. Both projects are 
co-funded by the European Union.

÷òèòåльнûм âèдîм дåрåâьåâ для раñïîлî-
жåнèя гнåçдîâûõ ïîñòрîåê â Âîñòî÷нîé 
Ñлîâаêèè яâляюòñя òîïîля (Populus sp.) 
(âûяâлåнî на îñнîâå аналèçа 977 ñлу÷аåâ), 
а â Заïаднîé Ñлîâаêèè эòî буê (Fagus syl-
vatica). Раññмîòрåâ 333 ñлу÷ая раçмåùå-
нèя гнåçда на дåрåâå, мû îцåнèлè ñамую 
раñïрîñòранåнную âûñîòу раñïîлîжåнèя 
гнåçда, êîòîрая ñîñòаâèла 20–30 м (206 
ñлу÷аåâ). Â 80 ñлу÷аяõ гнåçдî раñïîлага-
лîñь на âûñîòå мåнåå 20 мåòрîâ, а â 47 
– âûшå 30 м.

Бîлåå бûñòрûé рîñò îбåèõ ñубïîïуляцèé 
îгранè÷åн раçлè÷нûмè лèмèòèруюùèмè 
фаêòîрамè. Оñнîâнîå нåгаòèâнîå âлèянèå, 
îñîбåннî â Заïаднîé Ñлîâаêèè, îêаçûâаåò 
нåлåгальная дåяòåльнîñòь ÷åлîâåêа. Ïрî-
аналèçèрîâаâ ïрåñòуïлåнèя, ñîâåршённûå 
÷åлîâåêîм ïрîòèâ îрлîâ-мîгèльнèêîâ ñ 
2003 ïî 2018 гг., мû уñòанîâèлè, ÷òî îò-
раâлåнèя ñîñòаâляюò 50 %, îòñòрåл – 33 %, 
раçîрåнèå гнёçд – 11 %, åùё â 6 % ñлу÷аåâ 
õараêòåр нåлåгальнîé дåяòåльнîñòè нå бûл 
уñòанîâлåн. Зна÷èòåльнûé нåгаòèâнûé эф-
фåêò на ñîñòîянèå ïîïуляцèè òаêжå îêа-
çûâаåò нåïраâèльнîå èñïîльçîâанèå ÷åлî-
âåêîм çåмåльнûõ рåñурñîâ è ïîражåнèå 
îрлîâ элåêòрîòîêîм на ЛЭÏ 22 êÂ. Тùа-
òåльнûé мîнèòîрèнг ñлу÷аåâ ïîражåнèя 
òîêîм â ïåрèîд ñ 2014 ïî 2018 гг. âûяâèл 
9 ñлу÷аåâ гèбåлè îрлîâ-мîгèльнèêîâ, а çа 
âåñь èçу÷аåмûé ïåрèîд îò элåêòрè÷åñòâа 
ïîгèблî нå мåнåå 20 îрлîâ. 

Уñèлåнèå îõраннîгî ñòаòуñа мîгèльнèêа 
â Ñлîâаêèè, â ÷аñòнîñòè рåшåнèå âîïрî-
ñа нåлåгальнîгî èñïîльçîâанèя ядîâ, ñ 
нåдаâнèõ ïîр ïîддåржèâаåòñя ïрîåêòîм 
LIFE15NAT/HU/000902 LIFE PannonEagle. 
Рåшåнèю ïрîблåмû гèбåлè îрлîâ на ЛЭÏ 
ïîñâяùён ïрîåêò LIFE13NAT/SK/001272 
LIFE ENERGY. Оба ïрîåêòа ñîфèнанñèру-
юòñя Åâрîñîюçîм.
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The Hungarian population of the Eastern Im-
perial Eagle (Aquila heliaca) has increased 
by 50% in five years from 150–160 pairs 
(2013) to 230–240 pairs (2018). The distri-
bution area has been extended to southeast 
direction especially in Bács-Kiskun county. 
In parallel the breeding density has been 
also increased in the core areas of the breed-
ing range especially in Jász-Nagykun-Szol-
nok and Békéscounties, which became the 
most important stronghold of the species in 
the Carpathian basin. The average breeding 
success also increased to 1.25 fledgling/
nesting pairfrom the previous detected 1.1 
fledgling/nesting pair. The prevalence of 
poisoning incidents decreased significantly 
between 2014–2018 thanks to specific and 
complex conservation measures with the 
help of the EU’s LIFE Nature programme 
(HELICON and PannonEagle LIFE). While 35 
poisoned imperial eagles were found in the 
previous 5-years period (2009–2013), only 
12 specimens were poisoned from 2014 to 
2018. The prevalence of other known im-
portant mortality factors (electrocution and 
collision with vehicles) did not change sig-
nificantly.

The diet composition of breeding Eastern 
Imperial Eagles in Hungary was analyzed 
by the distribution of 8543 identified prey 
items belong to 126 different species and 
29 other taxa. We found that the previous-
ly abundant Common Hamster (Cricetus 
cricetus) became marginal (7.42%), while 
European Sousliks (Spermophilus citellus) 
practically disappeared (0.03%) from the 
diet of Imperial Eagles. Small game spe-
cies, like the Brown Hare (Lepus europae-

Чèñлåннîñòь âåнгåрñêîé ïîïуляцèè îрла-
мîгèльнèêа (Aquila heliaca) уâåлè÷èлаñь на 
50 % çа ïяòь лåò: ñ 150–160 ïар (â 2013 г.) 
дî 230–240 ïар (â 2018 г.). Àрåал âèда раñ-
шèрèлñя на югî-âîñòîê, îñîбåннî â îêру-
гå Ба÷-Кèñêун. Однîâрåмåннî ïлîòнîñòь 
гнåçдîâанèя òаêжå уâåлè÷èлаñь, îñîбåннî 
â раéîнаõ Яñ-Надьêун-Ñîльнîê è Бåêåш, 
êîòîрûå ñòалè âажнåéшèмè òåррèòîрèя-
мè îбèòанèя âèда â Карïаòñêîм баññåéнå. 
Ñрåднèé уñïåõ раçмнîжåнèя (ñлёòêîâ на 
гнåçдяùуюñя ïару) òаêжå уâåлè÷èлñя дî 
1,25 â ñраâнåнèè ñ ïрåдûдуùèм ïîêаçаòå-
лåм â 1,1. Чèñлî ñлу÷аåâ îòраâлåнèя çна-
÷èòåльнî ñнèçèлîñь â ïåрèîд 2014–2018 гг. 
благîдаря êîнêрåòнûм è êîмïлåêñнûм мå-
рам, îñуùåñòâлённûм â õîдå ïрîграммû 
Åâрîñîюçа «LIFE» (ïрîåêòû HELICON è Pan-
nonEagle LIFE). Таê, çа 2009–2013 гг. бûлî 
наéдåнî 35 îòраâлåннûõ îрлîâ-мîгèльнè-
êîâ, òîгда êаê ñ 2014 ïî 2018 гг. òîльêî 12. 
Ïîêаçаòåлè ñмåрòнîñòè îò другèõ èçâåñò-
нûõ âажнûõ фаêòîрîâ (ïîражåнèå элåê-
òрîòîêîм è ñòîлêнîâåнèя ñ òранñïîрòнûмè 
ñрåдñòâамè) ñуùåñòâåннî нå èçмåнèлèñь.

Äля èçу÷åнèя ñîñòаâа ïèòанèя гнåçдя-
ùèõñя âîñòî÷нûõ îрлîâ-мîгèльнèêîâ â 
Âåнгрèè бûлè ïрîаналèçèрîâанû 8543 
фрагмåнòîâ дîбû÷è, ïрèнадлåжаùèõ 126 
раçлè÷нûм âèдам è 29 другèм òаêñîнам, 
êîòîрûå нå бûлè èдåнòèфèцèрîâанû. Мû 
îбнаружèлè, ÷òî ранåå îбèльнûé îбûê-
нîâåннûé õîмяê (Cricetus cricetus) ñòал 
нåçна÷èòåльнûм â ïèòанèè îрлîâ (7,42 %), 
òîгда êаê åâрîïåéñêèå ñуñлèêè (Spermo-
philus citellus) ïраêòè÷åñêè èñ÷åçлè èç 
рацèîна (0,03 %). Нåбîльшèå âèдû дè÷è, 
òаêèå êаê çаяц-руñаê (Lepus europaeus) è 
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Молодой орёл-могильник (Aquila heliaca). Фото С. Адамова.

Juvenile Imperial Eagle (Aquila heliaca). Photo by S. Adamov.

us) and the Common Pheasant (Phasianus 
colchicus) composed a remarkable part of 
the diet (28.11% and 11.22% respective-
ly), which raised some conflicts with hunt-
ers regionally and probably also contribut-
ed to the high prevalence of persecution 
incidents against the eagles. In parallel 
with the loss of traditional prey species, 
corvids (13.10%), pigeons (8.90%), water-
birds (6.83%), other rodents (6.71%), Roe 
Deers (Capreoluscapreolus) (5.59%), rap-
tors and owls (4.88%) became regular-
ly detected prey species. The temporal 
changes of the main prey categories were 
analysed between 1998 and 2017, when 
the ratio of Hamster and Pheasant showed 
significant decrease (-27.29% and -6.38%, 
respectively). The ratio of Brown Hare also 
showed slight decrease (-3.98%), but the 
change was not significant. On the other 
hand, the ratio of corvids, waterbirds and 
Roe Deers within the diet showed sig-
nificant increase (+18.20%, +6.25% and 
+5.39%, respectively). The observed flex-
ibility in the foraging behaviour of Impe-
rial Eagles greatly facilitate conservation 
efforts, as they proved to be able to utilize 
the most abundant prey sources, i.e. they 
were not depending solely from the status 
of any single specific prey source. Howev-
er, eagles could only shift and survive in 
those regions, where their traditional preys 
decreased, if alternative species were 
available for them.

îбûêнîâåннûé фаçан (Phasianus colchi-
cus), ñîñòаâèлè çамåòную ÷аñòь рацèîна 
(28,11 % è 11,22 % ñîîòâåòñòâåннî), ÷òî 
âûçâалî нåêîòîрûå êîнфлèêòû ñ мåñòнûмè 
îõîòнèêамè, è, âåрîяòнî, òаêжå ñïîñîб-
ñòâîâалî уâåлè÷åнèю ÷èñла ñлу÷аåâ ïрå-
ñлåдîâанèя îрлîâ. Ïараллåльнî ñ ïîòåрåé 
òрадèцèîннûõ âèдîâ â ïèòанèè âîçрîñла 
дîля âранîâûõ (13,10 %), гîлубåé (8,90 %), 
âîдîïлаâаюùèõ ïòèц (6,83 %), другèõ грûçу-
нîâ (6,71 %), êîñулè (Capreolus capreolus) 
(5,59 %), õèùнûõ ïòèц è ñîâ (4,88 %). Бûл 
ïрîаналèçèрîâан длèòåльнûé ïåрèîд èç-
мåнåнèя îñнîâнûõ êаòåгîрèé дîбû÷è 
– мåжду 1998 è 2017 гг., – â òå÷åнèå êî-
òîрîгî дîлè õîмяêа è фаçана çна÷èòåль-
нî ñнèçèлèñь (-27,29 % è -6,38 % ñîîò-
âåòñòâåннî). Äîля çаéца òаêжå нåñêîльêî 
ñнèçèлаñь (-3,98 %), нî èçмåнåнèå бûлî 
нåçна÷èòåльнûм. Ñ другîé ñòîрîнû, дîлè 
âранîâûõ, âîдîïлаâаюùèõ ïòèц è êîñулè â 
дèåòå ïîêаçалè çна÷èòåльнîå уâåлè÷åнèå 
(+18,20 %, +6,25 % è +5,39 % ñîîòâåò-
ñòâåннî). Наблюдаåмая гèбêîñòь â ïèùåâîм 
ïîâåдåнèè îрлîâ-мîгèльнèêîâ çна÷èòåльнî 
îблåг÷аåò уñèлèя ïî åгî îõранå, ïîñêîльêу 
îрлû îêаçалèñь ñïîñîбнûмè èñïîльçîâаòь 
ñамûå раñïрîñòранённûå èñòî÷нèêè дîбû-
÷è, òî åñòь îнè нå çаâèñяò èñêлю÷èòåльнî 
îò ñòаòуñа êаêîгî-лèбî îднîгî êîнêрåòнîгî 
âèда. Однаêî îрлû мîглè ïåрåмåùаòьñя è 
âûжèâаòь òîльêî â òåõ рåгèîнаõ, гдå наря-
ду ñ умåньшåнèåм èõ òрадèцèîннûõ жåрòâ 
бûлè дîñòуïнû альòåрнаòèâнûå âèдû.
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Deliblato sands is an isolated forest-
steppe area of about 350 km2 within 
the agricultural area of the South East 
Pannonian Plain. In this area, 200 years 
ago, people began to foresting sand 
dunes in order to ban sheep grazing in 
the second half of the last century and 
continue to afforest open grasslands 
with steppe-pasture biocenoses. This 
jeopardized many sparsed species of 
mammals and birds, in particular Eastern 
Imperial Eagle (EIE) (Aquila heliaca). In the 
period brtween 1963–1967 in the central 
parts of the Deliblato sands, 5 nests of 
the EIE pairs were distributed (localities: 
V. Kravan, Ćarlika, Orlovo gnezdo, Crni 
Vrh and Plop). A detailed monitoring 
of the entire bird fauna, especially the 
EIE in the reproductive period, started 
in 1976 and ended in 1986. Given that 
complete data on this monitoring have 
not been published until today, for more 
than 20 years we do not have scientifically 
verified data on nesting of this species, 
also Deliblato sands continues to be a 
potential breeding area for the EIE, I have 
decided to present the old data, in order 
to point out the necessity of organizing 
and conducting a comprehensive and 
long-term search and monitoring, which 
has not been done until today.

All nests of eagles were found during the 
first year of monitoring after a month-long 
search of the entire area by foot and a car. 
All parts of the Deliblato snads were equally 
searched, so it is highly probable that all 
existing pairs were  tracked. During 11 
years, the breeding territories of registered 
couples were visited 157 times, and a 
review of nests (eggs, chick, prey, egg 
shells, dead chicks, marking) were done 92 
times. The EIE stayed in the area of Deliblato 
sands in the period from January 25th to 
November 10th. Six pairs (fig. 1) have been 
regularly nesting. At territory No. 7, only a 

Äåлèблаòñêèå ïåñêè – эòî èçîлèрîâанная лå-
ñîñòåïная îблаñòь ïлîùадью îêîлî 350 êм2 

âнуòрè ñåльñêîõîçяéñòâåннûõ òåррèòîрèé 
на âîñòîêå Ñрåднåдунаéñêîé раâнèнû. Äâå-
ñòè лåò наçад людè на÷алè îблåñåнèå дюн â 
эòîé îблаñòè, ÷òîбû îñòанîâèòь âûïаñ îâåц 
âî âòîрîé ïîлîâèнå ïрîшлîгî âåêа, è ïрî-
дîлжèлè çаñажèâаòь лåñîм îòêрûòûå òра-
âянûå ñîîбùåñòâа ñ бèîцåнîçамè ñòåïнûõ 
ïаñòбèù. Эòî ïîñòаâèлî ïîд угрîçу ряд âèдîâ 
млåêîïèòаюùèõ è ïòèц, îñîбåннî îрла-мî-
гèльнèêа (Aquila heliaca). Ñ 1963 ïî 1967 â 
цåнòральнîé ÷аñòè Äåлèблаòñêèõ ïåñêîâ ñу-
ùåñòâîâалî 5 гнёçд îрла-мîгèльнèêа â мåñòаõ 
Â. Краâан, Карлèê, Орлîâî гнåçдî, Црнè Âрõ 
è Ïлîï. Ïîдрîбнîå èçу÷åнèå âñåé îрнèòî-
фаунû, îñîбåннî îрлîâ-мîгèльнèêîâ â ïå-
рèîд раçмнîжåнèя, бûлî на÷аòî â 1976 г. è 
çаêîн÷èлîñь â 1986 г. У÷èòûâая, ÷òî ïîлнûé 
îбъём даннûõ, ïîлу÷åннûõ â òîм èññлåдîâа-
нèè дî ñèõ ïîр нå бûл îïублèêîâан, бîлåå 
20 лåò мû нå èмåлè нау÷нî ïîдòâåрждåннûõ 
даннûõ î гнåçдîâанèè эòîгî âèда. Ïîñêîльêу 
Äåлèблаòñêèå ïåñêè îñòаюòñя ïîòåнцèаль-
нûм мåñòîм гнåçдîâанèя îрла-мîгèльнèêа, 
я рåшèл îïублèêîâаòь ñòарûå даннûå, ÷òîбû 
îòмåòèòь âажнîñòь рåалèçацèè âñåîбъåмлю-
ùåгî è дîлгîñрî÷нîгî îбñлåдîâанèя è мîнè-
òîрèнга эòîé òåррèòîрèè.

Âñå гнёçда îрлîâ бûлè наéдåнû çа мåñяц 
ïîèñêîâ, ïåшèм õîдîм èлè на аâòîмîбèлå, 
ïрîâåдåннûõ ïî âñåé òåррèòîрèè â ïåрâûé 
гîд мîнèòîрèнга. Âñåм у÷аñòêам ïåñêîâ бûлî 
удåлåнî раâнîå âнèманèå, òаê ÷òî мû, âåрî-
яòнî, îбнаружèлè âñå ñуùåñòâуюùèå ïарû. 
За 11 лåò, гнåçдîâûå òåррèòîрèè èçâåñòнûõ 
ïар ïîñåùалèñь намè 157 раç è îñмîòр гнёçд 
(яéца, ïòåнцû, îбъåêòû дîбû÷è, ñêîрлуïа 
яèц, мёрòâûå ïòåнцû, ïрèñадû ñî ñлåдамè 
ïрèñуòñòâèя ïòèц) бûл ïрîâåдён 92 раçа. 
Орёл-мîгèльнèê ïрèñуòñòâуåò â èçу÷аåмîé 
îблаñòè ñ 25 янâаря ïî 10 нîября. Шåñòь 
ïар рåгулярнî îòмå÷алèñь на гнåçдîâанèè 
(рèñ. 1). На ñåдьмîé òåррèòîрèè, бûлî îбна-
ружåнî лèшь нåдаâнî ïîñòрîåннîå гнåçдî, 
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newly built nest was found, which was not 
inhabited for the next 8 years, and in 1985 
it was taken by a new couple, enlarged, laid 
eggs, but failed and the pair disappeared. In 
1986, when all nests, except nest number 3, 
were uninhabited, new pair (Flamunda-nr.8) 
appeared, in an unexpected place. Detailed 
monitoring results are shown graphically 
on fig. 1, and here I point out that out of 
50 nesting attempts, the success ratio was 
52%. Among the usuccesfull breeding 
attempts (48% from the total nesting 
attempts) – 18% were caused by natural 
and unknown factors and 30% caused by 
human (indirect and direct) influence. The 
values of breeding success ranged between 
the years from 0.17 to 1.06 fledglings per 
active nest, mean 0.66 fledglings per active 
nest.

On the basis of the prey found (whole an-
imals and their parts n=155, with no anal-
ysis of pellets) during the visit to the nests 
(May–June), relative representation was: 
Aves – 67,7% (Corvus frugilegus 47,5%, 
Gallus domesticus 4,5%, Columba domes-
tica 3,8%, Phasianus colhicus 3,2%, Corvus 
cornix 1,9%, Garrulus glandarius 1,9%, Asio 
otus/flammeus pullus 1,9%, Corvus corax 
o,6%, Meleagris gallopavo 0,6%, Pica pica 
0,6%. Coturnix coturnix 0,6%), Mammalia 
– 29,7,0% (Spermophilus citellus 13,0%, 
Cricetus cricetus 4,5%, Lepus europesus 
2,6%, Felis silvestris/catus 2,6%, Spalax leu-
codon 2,6%, Talpa europea 1,3%, Ratus sp. 
1,3%, Vulpes vulpes 0,6% ), carrion – 2,6% 
(Sus scrofa 1,9%, Ovis 0,6%) and Lacerta 
viridis 0,6%. It is important to point out that 
the Mammalia, led by S. ciellus, were a con-
stant and important prey during the entire 
reproduction period, and that C. frugilegus 
became the dominant prey since the third 
decade of May, when the fledglings of Rook 
flew out of their colonies located in settle-
ments around Deliblato sands.

êîòîрîå òаê è нå бûлî çаñåлåнî çа ïîñлåду-
юùèå 8 лåò, нî â 1985 г. бûлî çаняòî нîâîé 
ïарîé, êîòîрая åгî надñòрîèла è ñдåлала 
êладêу, нî êладêа ïîгèбла è ïара ïрîïала. Â 
1986 г., êîгда âñå гнёçда, êрîмå гнåçда №3, 
ïуñòîâалè, ïîяâèлаñь нîâая ïара (Фламунда 
№8) â âåñьма нåîжèданнîм мåñòå. Рåçуль-
òаòû мîнèòîрèнга ïрåдñòаâлåнû на рèñ. 1, 
а òуò я îòмå÷у, ÷òî èç ïрèмåрнî 50 ïîïû-
òîê гнåçдîâанèя, уñïåшнû бûлè îêîлî 52%. 
Ñрåдè îñòаâшèõñя 48% ñлу÷аåâ нåуñïåшнîгî 
гнåçдîâанèя, гèбåль ïòåнцîâ â 18% ñлу÷аåâ 
îбъяñнялаñь нåèçâåñòнûмè åñòåñòâåннûмè 
ïрè÷èнамè, а â 30% ñлу÷аåâ – ÷åлîâå÷åñêèм 
фаêòîрîм (ïрямûм èлè нåïрямûм). Рåïрî-
дуêòèâнûé уñïåõ âарьèрîâал ïî гîдам îò 0,17 
дî 1,06 ñлёòêа на жèлîå гнåçдî, â ñрåднåм 
ñîñòаâèâ 0,66 ñлёòêа на жèлîå гнåçдî. 

Ñрåдè ïрîаналèçèрîâаннûõ îñòаòêîâ дî-
бû÷è (цåлûå жèâîòнûå è èõ ÷аñòè n=155, 
бåç аналèçа ïîгадîê) âî âрåмя ïрîâåрêè 
гнёçд â маå–èюнå бûлî ïîлу÷åнî ñлåдуюùåå 
ñîîòнîшåнèå жåрòâ: ïòèцû – 67,7% (èç нèõ 
Corvus frugilegus 47,5%, Gallus domesticus 
4,5%, Columba domestica 3,8%, Phasianus 
colhicus 3,2%, Corvus cornix 1,9%, Garrulus 
glandarius 1,9%, Asio otus/flammeus pullus 
1,9%, Corvus corax 0,6%, Meleagris gallopavo 
0,6%, Pica pica 0,6%. Coturnix coturnix 
0,6%), млåêîïèòаюùèå – 29,7% (Spermo-
philus citellus 13,0%, Cricetus cricetus 4,5%, 
Lepus europesus 2,6%, Felis silvestris/ catus 
2,6%, Spalax leucodon 2,6%, Talpa europea 
1,3 %, Ratus sp. 1,3%, Vulpes vulpes 0,6%), 
ïадаль – 2,6% (Sus scrofa 1,9%, Ovis 0,6%) 
and Lacerta viridis 0,6%. Âажнî îòмåòèòь, ÷òî 
млåêîïèòаюùèå, îñîбåннî ñуñлèêè, яâляюò-
ñя ïîñòîяннîé è âажнîé дîбû÷åé â òå÷åнèå 
âñåгî гнåçдîâîгî ñåçîна, а гра÷ ñòанîâèòñя 
дîмèнанòнîé дîбû÷åé ñ òрåòьåé дåêадû мая, 
êîгда ñлёòêè гра÷åé маññîâî ïîêèдаюò êîлî-
нèè, раñïîлîжåннûå â наñåлåннûõ ïунêòаõ 
âîêруг Äåлèблаòñêèõ ïåñêîâ.

К êîнцу 1960-õ гг., ïî îêраèннûм ÷аñòям 

Рис. 1. Расположение гнёзд орла-могильника (Aquila 
heliaca) на восьми гнездовых участках и итоги 
гнездования в Делиблатских песках с 1976 по 1986 
года: а) новое гнездо, b) восстановленное гнездо, 
c) старое гнездо, d) яйцо-болтун, e) разбитое яйцо, 
F) сапсан, g) слеток, h) беспокойство со стороны 
человека, i) мертвый птенец, j) не использовалось, 
k) каинизм, l) статус неизвестен, m) местообитания 
суслика (Spermophilus citellus).

Fig. 1. Location of nests and breeding attempts of 8 
Eastern Imperial Eagle (Aquila heliaca) pairs in the 
Deliblato sand area in the period 1976–1986: a) new 
nest, b) repaired nest, c) old nest, d) sterile egg,       
e) broken egg, F) Saker falcon, g) fledgling, h) human 
disturbance, i) dead chick, j) without activity, k) kain-
ism l) unknown state m) habitat of Suslik (Spermophi-
lus citellus).
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By the end of the 1960s, the Deliblato 
sands, especially its marginal parts, were 
filled with pastures on which sheep were 
predominantly pasturing. Grazing has 
maintained low-grade vegetation neces-
sary for suslik, that is especially suitable 
for EIA to sighting and catching prey. 
EIA nests were located in peaceful hard-
to-reach places in the central parts of the 
Deliblato sands, where the shepherds with 
the herds did not come. In the 1970s, 
the numbers of livestock were gradually 
decreasing, in order to completely ban 
grazing in 1977. Eagle pairs moved their 
nests to the marginal parts of Deliblato 
sands closer to their hunting areas. Due 
to the forest strategy, many grasslands 
were plowed, often directly alongside 
the eagle’s nests, the habitats of susliks 
were destroyed, and different activities 
disturbed the eagles during the incuba-
tion period. Grasslands which were not 
forested gradually grew with hawthorn 
(Crategus monogyna) and high grassing 
vegetation. Generally, over a decade, 
hunting areas on which EIEs were hunting 
mammals have drastically decreased. Of 
all monitored pairs, pair No. 3 stayed the 
longest, which had a satisfactory amount 
of mammalian prey during the whole 
nesting period (March–July) and Rooks 
(end of May–July), whose permanent col-
ony was nearby.

The main causes of disappearance of EIE 
are prohibition and elimination of grazing, 
forestation of pastures, reduction of hunt-
ing areas, there was a decrease in the den-
sity and availability of terrestrial prey, as 
well as the disappearance of many habitats 
of Suslik.

When did the last pair of EIE disappeared 
from the Deliblato sands is not known. 
During a three-day visit in 1993, no nest 
was found, and no bird was seen. Accord-
ing to non-verified scientific information, 
the last couple nested in 1997–1998. Since 
then, there has been no information on the 
nesting of EIE on the Deliblato sands, al-
though works have been undertaken to re-
vitalize certain pastures and restore grazing 
in a limited area.

In order to be absolutely sure that in 
this area, which has extremely good 
nesting possibilities (suitable trees and 
necessary peace), there really is no lon-
ger any more EIE a detailed monitoring 
should be done, which requires special 
engagement, due to a uniform non-trans-
parent terrain.

ïåñêîâ Äåлèблаòî на÷алè âûïаñаòь ñêîò, ïрå-
èмуùåñòâåннî îâåц. Âûïаñ ñïîñîбñòâîâал 
ïîддåржанèю нèçêîé âûñîòû òраâянîгî ïî-
êрîâа â мåñòаõ îбèòанèя ñуñлèêа, ÷òî бûлî 
î÷åнь âûгîднî для âûñмаòрèâаюùèõ дîбû-
÷у è лîâяùèõ åё îрлîâ-мîгèльнèêîâ. Гнёçда 
îрлîâ-мîгèльнèêîâ раñïîлагалèñь â òèõèõ, 
òруднîдîñòуïнûõ у÷аñòêаõ â цåнòральнîé 
÷аñòè ïåñêîâ, êуда нå çаõîдèлè ïаñòуõè è 
èõ ñêîò. Ñ 1970 ÷èñлåннîñòь ñòад на÷ала ïî-
ñòåïåннî ñнèжаòьñя, ââèду ïрèняòèя çаêîна 
î çаïрåòå âûïаñа â 1977 гîду. Ïîñлå эòîгî, 
îрлû-мîгèльнèêè ïåрåнåñлè ñâîè гнåçда на 
îêраèннûå ÷аñòè ïåñêîâ – блèжå ê îõîòнè-
÷ьèм у÷аñòêам. Âûбранная ñòраòåгèя îблå-
ñåнèя ïåñêîâ ñуùåñòâåннî раçрушèла гнåç-
дîâîé бèîòîï îрла-мîгèльнèêа – мнîжåñòâî 
çåмåль бûлî раñïаõанî, çа÷аñòую ïрямî 
рядîм ñ îрлèнûмè гнёçдамè, мåñòîîбèòанèя 
ñуñлèêа бûлè раçрушåнû, è раçнîîбраçная 
дåяòåльнîñòь ÷åлîâåêа нарушала ïîêîé îрлîâ 
âî âрåмя наñèжèâанèя. У÷аñòêè ïаñòбèù, нå 
îблåñåннûå, ïîрîñлè êуñòамè бîярûшнèêа 
(Crategus monogyna) è âûñîêîé òраâянèñòîé 
раñòèòåльнîñòью. За дåñяòèлåòèå îõîòнè÷ьè 
у÷аñòêè îрла-мîгèльнèêа ñîêраòèлèñь ñамûм 
ñуùåñòâåннûм îбраçîм. Иç âñåõ наблюдаå-
мûõ ïар, ïара №3 ïрîдåржалаñь на ñâîём 
у÷аñòêå дîльшå âñåõ – у нèõ бûлî дîñòаòî÷нî 
ïèùè â âèдå грûçунîâ на ïрîòяжåнèè âñå-
гî гнåçдîâîгî ïåрèîда (марò–èюль) è â âèдå 
гра÷åé èç êîлîнèè нåïîдалåêу, âî âрåмя ïå-
рèîда èнòåнñèâнîгî âûêармлèâанèя ïòåнцîâ 
(êîнåц мая–èюль)

Оñнîâнûмè ïрè÷èнамè, ïрèâåдшèмè ê èñ-
÷åçнîâåнèю îрла-мîгèльнèêа, ñòалè çаïрåò на 
âûïаñ, îблåñåнèå ïаñòбèù è, êаê ñлåдñòâèå, 
ñîêраùåнèå îõîòнè÷ьèõ у÷аñòêîâ è ñнèжåнèå 
÷èñлåннîñòè è дîñòуïнîñòè наçåмнûõ âèдîâ 
дîбû÷è ââèду ñîêраùåнèя арåала ñуñлèêа. 

Кîгда ïîñлåдняя ïара îрлîâ-мîгèльнèêîâ 
ушла èç ïåñêîâ – нå èçâåñòнî. Âî âрåмя òрёõ-
днåâнîгî âèçèòа â 1993 г. нå бûлî наéдåнî нè 
îднîгî гнåçда è нå бûлî âñòрå÷åнî нè îднîгî 
îрла. Ïî нåïîдòâåрждåннîé èнфîрмацèè, 
ïîñлåдняя ïара гнåçдèлаñь â 1997–1998 гг. Ñ 
òåõ ïîр нåò нèêаêîé èнфîрмацèè îб îрлаõ- 
мîгèльнèêаõ, гнåçдяùèõñя â Äåлèблаòñêèõ 
ïåñêаõ, õîòя бûлè ïрèлîжåнû уñèлèя ïî âîñ-
ñòанîâлåнèю ïаñòбèù è âîçîбнîâлåнèю âû-
ïаñа на îòдåльнûõ у÷аñòêаõ. Мû ñ÷èòаåм, ÷òî 
для òîгî, ÷òîбû убåдèòьñя, ÷òî îрёл-мîгèльнèê 
îêîн÷аòåльнî ушёл ñ эòîé òåррèòîрèè, êîòî-
рая îбладаåò îòлè÷нåéшèмè гнåçдîïрèгîднû-
мè мåñòамè – ñ ïîдõîдяùèмè для уñòрîéñòâа 
гнёçд дåрåâьямè è îòñуòñòâèåм ÷åлîâåêа, нå-
îбõîдèмî ïрîâåñòè âñåîбъåмлюùèé мîнèòî-
рèнг ñ îñîбûм âнèманèåм, ââèду îднîîбраç-
нîé è ïлîõî ïрîñмаòрèâаåмîé мåñòнîñòè.
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The Thrace geographical region comprises 
territories of three states and covers an area 
of about 70,000 km2. At the end of the 19th 
century, the Eastern Imperial Eagle (Aqui-
la heliaca) was widespread throughout the 
region, occupying a variety of habitats. The 
mid-20th century marked the beginning of 
its dramatic decline, and in the latter half of 
the century the birds breeding in Northern 
Thrace amounted to 15-20 pairs, Eastern 
Thrace harbored scattered pairs along the 
lower reaches of the Maritsa River, while 
in Western Thrace the population was es-
timated at 6-10 pairs only. Since 2000, the 
systematic conservation activities imple-
mented by Bulgarian NGO’s have improved 
the status of the Imperial Eagle in Bulgar-
ia (Northern Trace). At the same time, in 
Western Thrace (the Greek part), only one 
pair was confirmed by the Dadia Reserve. 
Since 2008, intensive field research in Eu-
ropean Turkey identified an abundant and 
stable population of the species. In Bulgaria, 
44 different breeding territories were estab-
lished, while in European Turkey the num-
ber of identified breeding territories was 48. 
Most of the pairs were distributed in the 
European Green Belt area, along the former 
Iron Curtain, were human access had been 
strictly limited, thus preserving extreme-
ly rich biodiversity. Based on a long-term 
population survey of these species in Bul-
garia and European Turkey, we estimated 
this sub-population of the species at about 
80–90 breeding pairs. Breeding of several 

Фраêèéñêèé гåîграфè÷åñêèé рåгèîн âêлю-
÷аåò òåррèòîрèè òрёõ гîñударñòâ è ïîêрû-
âаåò çîну ïîрядêа 70000 êм2. Â êîнцå 19-
гî âåêа îрёл-мîгèльнèê (Aquila heliaca) бûл 
шèрîêî раñïрîñòранён â рåгèîнå è çанèмал 
мнîжåñòâî мåñò îбèòанèя. Â ñåрåдèнå 20-гî 
ñòîлåòèя на÷алñя рåçêèé уïадîê, è âî âòîрîé 
ïîлîâèнå âåêа êîлè÷åñòâî раçмнîжаюùèõ-
ñя â ñåâåрнîé Фраêèè ïòèц ñîñòаâлялî 15–
20 ïар, â âîñòî÷нîé Фраêèè раçрîçнåннûå 
ïарû жèлè â нèçîâьяõ рåêè Марèца, а â çа-
ïаднîé ÷аñòè ïîïуляцèè наñ÷èòûâала âñåгî 
6–10 ïар. Ñ 2000 г. ïланîмåрнûå дåéñòâèя 
ïî îõранå, ïрåдïрèняòûå бîлгарñêèмè нå-
ïраâèòåльñòâåннûмè îрганèçацèямè, улу÷-
шèлè ñîñòîянèå ïîïуляцèè îрла-мîгèльнè-
êа â Бîлгарèè (ñåâåрная Фраêèя). Â òî жå 
âрåмя â çаïаднîé Фраêèè (грå÷åñêая ÷аñòь) 
бûла çамå÷åна òîльêî îдна ïара îêîлî çа-
ïîâåднèêа Äадèя. Ñ 2008 г. èнòåнñèâнûå 
ïîлåâûå èññлåдîâанèя â åâрîïåéñêîé ÷аñòè 
Турцèè îбнаружèлè мнîгî÷èñлåнную ñòа-
бèльную ïîïуляцèю âèда. Â Бîлгарèè бûлî 
îбнаружåнî 44 гнåçдîâûõ òåррèòîрèè, â 
òî âрåмя êаê â åâрîïåéñêîé ÷аñòè Турцèè 
èõ бûлî 48. Бîльшèнñòâî ïар наõîдèлîñь 
â Зåлёнîм ïîяñå Åâрîïû, â çîнå, ñлåдую-
ùåé маршруòу бûâшåгî «Жåлåçнîгî çана-
âåñа», гдå дîñòуï для ÷åлîâåêа бûл ñòрîгî 
îгранè÷åн è, òаêèм îбраçîм, ñîõранèлîñь 
нåîбû÷аéнî бîгаòîå бèîраçнîîбраçèå. Оñ-
нîâûâаяñь на дîлгîñрî÷нîм èññлåдîâанèè 
ïîïуляцèè âèда â Бîлгарèè è åâрîïåéñêîé 
÷аñòè Турцèè, мû îцåнèлè ÷èñлåннîñòь эòîé 
ñуб-ïîïуляцèè ïрèблèçèòåльнî â 80–90 
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pairs in Greece, in the Greece-Turkey border 
area, along the Evros River, is also possible. 

The Thracian sub-population of the Impe-
rial Eagle is stable, even slightly increasing. 
The breeding success in Bulgaria (1.08) was 
similar to that recorded in European Turkey 
(1.09), but in Northern Trace this parame-
ter increased significantly over the years. 
Guarding of risky nests in Bulgaria has in-
creased the breeding success by more than 
35%. The main mortality factors are electro-
cution, poisoning, shooting, disturbance, 
and habitat destruction. For the past ten 
years, the grasslands in the Bulgarian part 
of the region have decreased significantly 
(F=14.31, p<0.001) and some of the territo-
ries have already been abandoned. In Euro-
pean Turkey most of the nests are found in 
agricultural fields, where the nest trees are 
often cut or the species suffer from human 
disturbance. Habitats vary from the moun-
tain-wooded type with small open fields 
to open hilly areas including vast pastures, 
meadows, scrubs and vineyards, and low-
lands including intensive arable lands, small 
pastures, and mosaic crops. 

In Bulgaria, the most common prey spe-
cies are Northern White-breasted Hedge-
hog Erinaceus roumanicus, accounting for 
22.72% of all prey, followed by the Europe-
an Souslik Spermophilus citellus (18.38%), 
while in European Turkey the Northern 
White-breasted Hedgehog, which is repre-
sented by 23.02%, is followed by tortoises 
Testudo sp. (14.43%), and the European 
Souslik (10.7%). 

The main conservation activities under-
taken for the species in Bulgaria include: 
guarding of nests at risk, satellite tracking, 
construction of artificial nests, restoration of 
breeding habitats through Poplar planting, 
supplementary feeding of pairs during the 
breeding and the wintering periods, insu-
lation of hazardous electric poles, purchase 
of land plots and their subsequent manage-
ment as pastures, implementation of edu-
cational programs with children and local 
communities. Actions are needed to miti-
gate the limiting factors in European Turkey, 
as well as to study the status of the species 
in Northern Greece. International conserva-
tion cooperation would guarantee the sta-
bility of the Thracian sub-population of the 
Imperial Eagle.

раçмнîжаюùèõñя ïар. Таêжå âîçмîжнî 
гнåçдîâанèå нåñêîльêèõ ïар â Грåцèè, на 
гранèцå ñ Турцèåé âдîль рåêè Эâрîñ (Ма-
рèца). 

Фраêèéñêая ñуб-ïîïуляцèя îрла-мîгèль-
нèêа ñòабèльна è дажå ñлåгêа уâåлè÷èâаåò-
ñя. Уñïåõ раçмнîжåнèя â Бîлгарèè (1,08) 
бûл ïраêòè÷åñêè òаêèм жå, êаê â åâрîïåé-
ñêîé ÷аñòè Турцèè (1,09), нî â ñåâåрнîé 
Фраêèè эòîò ïарамåòр çна÷èòåльнî уâåлè-
÷èлñя ñî âрåмåнåм. Заùèòа наõîдяùèõñя 
ïîд угрîçîé гнёçд â Бîлгарèè уâåлè÷èла 
уñïåõ раçмнîжåнèя бîлåå, ÷åм на 35%. 
Оñнîâнûмè фаêòîрамè ñмåрòнîñòè яâля-
юòñя: ïîражåнèå элåêòрîòîêîм на ЛЭÏ, 
îòраâлåнèå, îòñòрåл, бåñïîêîéñòâî è унè÷-
òîжåнèå мåñò îбèòанèя. За ïрîшåдшèå дå-
ñяòь лåò ïлîùадь лугîâ â бîлгарñêîé ÷аñòè 
рåгèîна çна÷èòåльнî ñîêраòèлаñь (F=14.31, 
p<0.001) è нåêîòîрûå èç òåррèòîрèé ужå 
бûлè ïîêèнуòû. Â åâрîïåéñêîé ÷аñòè Тур-
цèè бîльшèнñòâî гнёçд наéдåнû на ñåльñêî-
õîçяéñòâåннûõ угîдьяõ, гдå дåрåâья ñ гнёç-
дамè ÷аñòî ñрубаюòñя èлè âèд ñòрадаåò îò 
бåñïîêîéñòâа ÷åлîâåêîм. Мåñòа îбèòанèя 
âарьèруюò îò гîрнî-лåñнîгî òèïа ñ нåбîль-
шèмè îòêрûòûмè îблаñòямè дî îòêрûòûõ 
õîлмèñòûõ мåñòнîñòåé, âêлю÷аюùèõ îб-
шèрнûå ïаñòбèùа, луга, êуñòарнèêè è âè-
нîграднèêè, è нèçèнû, â òîм ÷èñлå ïашнè, 
нåбîльшèå ïаñòбèùа è у÷аñòêè ñ ïîñåâамè. 

Наèбîлåå раñïрîñòранённûé â Бîлгарèè 
êîрмîâîé âèд îрла-мîгèльнèêа – бåлî-
грудûé ёж (Erinaceus roumanicus) (22,72% 
âñåõ жåрòâ), çаòåм ñлåдуåò åâрîïåéñêèé 
ñуñлèê (Spermophilus citellus) (18,38%), â 
òî âрåмя êаê â åâрîïåéñêîé ÷аñòè Турцèè 
çа бåлîгрудûм åжîм (23,02%) èдуò ñуõî-
ïуòнûå ÷åрåïаõè (Testudo sp.) (14,43%) è 
åâрîïåéñêèé ñуñлèê (10,7%). 

Оñнîâнûå ïрåдïрèняòûå дåéñòâèя ïî ñî-
õранåнèю âèда â Бîлгарèè âêлю÷аюò: çа-
ùèòу гнёçд, наõîдяùèõñя ïîд угрîçîé, îò-
ñлåжèâанèå ïòèц ñ ïîмîùью ñïуòнèêîâûõ 
òранñмèòòåрîâ, ïîñòрîéêу èñêуññòâåннûõ 
гнåçдîâèé, âîññòанîâлåнèå мåñò раçмнîжå-
нèя ïуòём ïîñадêè òîïîлåé, дîïîлнèòåль-
ную ïîдêîрмêу ïар âî âрåмя раçмнîжåнèя 
è çèмîâêè, èçîлèрîâанèå ïòèцåîïаñнûõ 
îïîр ЛЭÏ, ïîêуïêу у÷аñòêîâ çåмлè è ïрå-
âраùåнèå èõ â ïаñòбèùа, âнåдрåнèå îбра-
çîâаòåльнûõ ïрîграмм для дåòåé è мåñòнûõ 
ñîîбùåñòâ. Нåîбõîдèмî ïрèняòь дåéñòâèя, 
÷òîбû ñмяг÷èòь лèмèòèруюùèå фаêòîрû â 
åâрîïåéñêîé ÷аñòè Турцèè, а òаêжå èçу÷èòь 
ñòаòуñ âèда â ñåâåрнîé ÷аñòè Грåцèè. Мåж-
дунарîднîå ñîòруднè÷åñòâî â îõранå âèда 
гаранòèруåò ñòабèльнîñòь Фраêèéñêîé ñуб-
ïîïуляцèè îрла-мîгèльнèêа â будуùåм.
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The breeding distribution and population 
size of the globally vulnerable Eastern Im-
perial Eagle (Aquila heliaca) was moderate-
ly known in Turkey before 2007. Besides, 
the status of the endangered Steppe Eagle 
(Aquila nipalensis) was also uncertain, as 
the regular breeding of the species was not 
proved in past decades. BirdLife Hungary, 
with the support of volunteers and co-op-
erating organizations executed 14 expedi-
tions comprising a total of 116 field days 
between 2007 and 2017 in order to gather 
data on the status of the two globally threat-
ened eagle species in Central Anatolia. The 
surveys located more than 100 Imperial Ea-
gle nests in 53 distinct territories in Bolu, 
Ankara, Eskisehir, Cankiri and Corum prov-
inces. The surveys were extended to Kirse-
hir, Aksaray and Konya provinces, where 11 
nests in six occupied Steppe Eagle territo-
ries were discovered. The successful breed-
ing of an adult male Imperial Eagle – Steppe 
Eagle hybrid with an adult female Imperial 
Eagle was also documented. The dispersal 
and migration of three young Imperial Ea-
gles, three young Steppe Eagles and two 
hybrids off springs have been tracked with 
the help of GPS transmitters. The tracked 
Imperial Eagles showed regional dispersal 
within Anatolia, while the Steppe Eagles 
and the hybrid eagles moved to the Sahel 

Раñïрîñòранåнèå è раçмåр ïîïуляцèè 
глîбальнî уяçâèмîгî âèда – îрла-мîгèль-
нèêа (Aquila heliaca) â Турцèè бûлè ñлабî 
èçу÷åнû дî 2007 г. À ñòаòуñ другîгî угрî-
жаåмîгî âèда – ñòåïнîгî îрла (Aquila ni-
palensis) бûл нåяñåн, ïîñêîльêу фаêò åгî 
рåгулярнîгî гнåçдîâанèя нå ïîдòâåрждал-
ñя çа ïîñлåднèå дåñяòèлåòèя. Âåнгåрñêîå 
îòдåлåнèå BirdLife, ïрè ïîддåржêå âîлîн-
òåрîâ è îрганèçацèé-ïарòнåрîâ, ïрîâåлî 
14 эêñïåдèцèé â òå÷åнèå 2007–2017 гг., 
îòрабîòаâ ñуммарнî 116 ïîлåâûõ днåé, 
для ñбîра даннûõ î ñîñòîянèè эòèõ дâуõ 
âèдîâ îрлîâ â Цåнòральнîé Àнаòîлèè. 
Нашè îбñлåдîâанèя âûяâèлè бîлåå 100 
гнёçд мîгèльнèêа на 53 гнåçдîâûõ òåр-
рèòîрèяõ â ïрîâèнцèяõ Бîлу, Àнêарå, 
Эñêèшåõèр, Чанêûрû, Кîрум. Обñлåдî-
âанèя òåррèòîрèè бûлè раñшèрåнû òаêжå 
на ïрîâèнцèè Кûршåõèр, Àêñараé è Кî-
нья, гдå бûлè наéдåнû 11 гнåçд на 6 çа-
няòûõ гнåçдîâûõ òåррèòîрèяõ ñòåïнûõ îр-
лîâ. Таêжå бûл îïèñан ñлу÷аé уñïåшнîгî 
гнåçдîâанèя гèбрèднîé ïарû, ñîñòîяùåé 
èç ñамца гèбрèднîгî ïрîèñõîждåнèя (A. 
heliaca x A. nipalensis) è ñамêè мîгèльнèêа. 
Трè мîлîдûõ îрла-мîгèльнèêа, òрè мîлî-
дûõ ñòåïнûõ îрла è дâа мîлîдûõ îрла гè-
брèднîгî ïрîèñõîждåнèя бûлè ïîмå÷åнû 
GPS-ïåрåдаò÷èêамè для èçу÷åнèя èõ раñ-
ñåлåнèя è мèграцèè. Рåçульòаòû ïîêаçалè, 



114 Ïåðíàòûå õèùíèêè è èõ îõðàíà 2018, Спåцвûп. 1 Мàòåðèàлû êîíфåðåíцèй

region for wintering. The surveys also re-
vealed significant threats to eagle popula-
tions within Turkey, including electrocution, 
shooting, massive habitat alteration and 
infrastructural developments. Therefore, 
intensive further studies, including active 
species and habitat conservation measures 
are inevitable for the maintenance of these 
regionally significant Anatolian eagle pop-
ulations.

÷òî мîлîдûå мîгèльнèêè ïîñлå ïîêèданèя 
гнåçда раññåлèлèñь â ïрåдåлаõ Àнаòîлèè, 
â òî âрåмя êаê ñòåïнûå îрлû è гèбрèдû 
улåòåлè на çèмîâêу â Àфрèêанñêèé рåгè-
îн Ñаõåль. Иññлåдîâанèå òаêжå âûяâèлî 
ñуùåñòâîâанèå â Турцèè ñåрьåçнûõ ïрî-
блåм, угрîжаюùèõ благîïîлу÷èю ïî-
ïуляцèé îрлîâ, âêлю÷аюùèõ ïîражåнèå 
элåêòрîòîêîм на ЛЭÏ, îòñòрåл, îбшèрнûå 
èçмåнåнèя мåñòîîбèòанèé è раçâèòèå èн-
фраñòруêòурû. Ïîэòîму дальнåéшåå èçу-
÷åнèå, âêлю÷аюùåå аêòèâнûå дåéñòâèя ïî 
ñîõранåнèю âèдîâ è èõ мåñòîîбèòанèé, 
ñîâåршåннî нåîбõîдèмî для ïîддåржа-
нèя унèêальнûõ Àнаòîлèéñêèõ ïîïуляцèè 
îбîèõ âèдîâ îрлîâ.

Орёл-могильник 
(Aquila heliaca). 
Фото М. Хорвата.

Imperial Eagle 
(Aquila heliaca). 
Photo by M. Horvath.
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Рис. 1. Распространение орла-могильника. Услов-
ные обозначения: 1 – известные гнездовые участки в 
России и Казахстане, 2 – гнездовой ареал восточ-
ного орла-могильника (Aquila heliaca), 3 – основная 
область гнездования восточного орла-могильника, 
4 – гнездовой ареал испанского орла-могильника (A. 
adalberti), 5 – границы стран, 6 – моря и океаны.

Fig. 1. Distribution of the Imperial Eagle. Legend: 1 – 
known breeding territories in Russia and Kazakhstan, 
2 – breeding range of the Eastern Imperial Eagle 
(Aquila heliaca), 3 – the main breeding area of the 
eastern Eastern Imperial Eagle, 4 – breeding range of 
the Spanish Imperial Eagle (A. adalberti) 5 – borders 
of countries, 6 – seas and oceans.
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The Imperial Eagle (Aquila heliaca) is 
spread on breeding from the Central Eu-
rope (Austria, Czech Republic and Slovakia) 
to the western tributaries of the river Amur 
(Dauria) in the east. Most of the breeding 
range of this species falls within the steppe 
and forest-steppe zones of Kazakhstan and 
Russia (fig. 1). The population number of 
the Imperial Eagle in Russia and Kazakh-
stan as of 2018 is estimated at 6,465–7,849 
breeding pairs, half of which nest in Russia 
(table 1). Currently, in Russia (without the 
Republic of Crimea) and Kazakhstan 2,481 
breeding territories of eagles are recorded, 
which is 8.67% more than 5 years ago. The 
major part of new breeding territories of 
the Imperial Eagle was found in Russia due 
to the intensification of research. Within 5 
years in Russia, 203 breeding territories of 
eagles were found, while in Kazakhstan – 
only 12. At the same time, new findings of 
the eagle nests did not actually affect the 
estimates of the population number, since 
they were found in the areas of potential 
breeding territories on which reproduction 
of the species was expected. Nevertheless, 
a certain increase in the population number 
by 0.82–0.99% still exists within 5 years (in 
Russia by 1.66–1.97% within 5 years). The 

Орёл-мîгèльнèê (Aquila heliaca) раñïрî-
ñòранён на гнåçдîâанèè îò Цåнòральнîé 
Åâрîïû (Àâñòрèè, Чåõèè è Ñлîâаêèè) дî 
çаïаднûõ ïрèòîêîâ р. Àмур (Äаурèè) на 
âîñòîêå. Бîльшая ÷аñòь гнåçдîâîгî арåала 
эòîгî âèда лåжèò â ïрåдåлаõ ñòåïнîé è лå-
ñîñòåïнîé çîн Каçаõñòана è Рîññèè (рèñ. 1). 
Чèñлåннîñòь îрла-мîгèльнèêа â Рîññèè è â 
Каçаõñòанå ïî ñîñòîянèю на 2018 г. îцå-
нèâаåòñя â 6465–7849 гнåçдяùèõñя ïар, 
ïîлîâèна èç êîòîрûõ гнåçдèòñя â Рîññèè 
(òабл. 1). Â наñòîяùåå âрåмя на òåррèòî-
рèè Рîññèè (бåç Рåñïублèêè Крûм) èçâå-
ñòåн 2481 гнåçдîâîé у÷аñòîê îрлîâ, ÷òî на 
8,67 % бîльшå, ÷åм 5 лåò наçад. Оñнîâная 
маññа нîâûõ гнåçдîâûõ у÷аñòêîâ îрлîâ-
мîгèльнèêîâ âûяâлåна â Рîññèè çа ñ÷ёò 
èнòåнñèфèêацèè èññлåдîâанèé. Â Рîññèè 
çа 5 лåò бûлî îбнаружåнî 203 гнåçдîâûõ 
у÷аñòêа îрлîâ, â òî âрåмя êаê â Каçаõñòанå 
лèшь 12. Ïрè эòîм на îцåнêаõ ÷èñлåннî-
ñòè ïîïуляцèè нîâûå наõîдêè гнёçд îрлîâ 
фаêòè÷åñêè нå ñêаçалèñь, òаê êаê îбнару-
жèâалèñь на òåррèòîрèяõ ïîòåнцèальнûõ 
гнåçдîâûõ у÷аñòêîâ, на êîòîрûõ ïрåдïî-
лагалîñь раçмнîжåнèå âèда. Тåм нå мå-
нåå, îïрåдåлåннûé рîñò ÷èñлåннîñòè âñё 
жå åñòь на 0,82–0,99 % çа 5 лåò (â Рîññèè 
на 1,66–1,97 % çа 5 лåò). Орёл-мîгèльнèê 
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Àäìèíèñòðàòèâíûå ðåãèîíû / Administrative region

Изâåñòíûå ãíåзäîâûå 
óчàñòêè â 2008–2013 
ãã. / â 2014–2018 ãã. 
Known breeding ter-

ritories in 2008–2013 / 
2014–2018

Оöåíêà 
чèñëåííîñòè 
(ãíåзäÿщèåñÿ 

пàðû) 
Estimated num-

ber (breeding 
pairs)

Тðåíä зà 5 ëåò 
Trend for 5 years

Нèжåгîрîдñêая îблаñòь / Nizhniy Novgorod region 0 / 0 0 èñ÷åç /extinct

Рåñïублèêа Мîрдîâèя / Republic of Mordovia 8 / 8 12-16 0

Рåñïублèêа Чуâашèя / Republic of Chuvashia 2 / 2 4-6 0

Ïåнçåнñêая îблаñòь / Penza region 0 / 0 1-4 0

Кèрîâñêая îблаñòь / Kirov region 0 / 0 0-2 0

Рåñïублèêа Таòарñòан / Republic of Tatarstan 125 / 181  190-210 +50 ïар / pairs

Ульянîâñêая îблаñòь / Ulyanovsk region 111 / 113 120-130 0

Ñамарñêая îблаñòь / Samara region 116 / 116 120-140 0

Ñараòîâñêая îблаñòь / Saratov region 26 / 26 110-120 0

Âîлгîградñêая îблаñòь / Volgograd region 61 / 63 90-110 0

Àñòраõанñêая îблаñòь / Astrakhan region 3 / 4 10-30 0

Рîñòîâñêая îблаñòь / Rostov region 2 / 2 3-6 0

Рåñïублèêа Калмûêèя / Republic of Kalmykia 5 / 5 10-15 0

Краñнîдарñêèé êраé / Krasnodarskiy Kray 0 / 0 1-5 0

Ñòаâрîïîльñêèé êраé / Stavropolskiy Kray 18 / 18 25-35 0

Кара÷аåâî-Чåрêåññêая рåñïублèêа / Republic of Karachaevo-Cherkessia 15 / 15 60-80 0

Рåñïублèêа Кабардèнî-Балêарèя / Republic of Kabardino-Balkaria 18 / 18 100-120 0

Рåñïублèêа Ñåâåрная Оñåòèя / Republic of Severnaya Osetia 0 / 0 1-10 0

Рåñïублèêа Чå÷ня / Republic of Chechnya 0 / 0 1-10 0

Рåñïублèêа Äагåñòан / Republic of Dagestan 23 / 25 50-100 0

Орåнбургñêая îблаñòь / Orenburg region 74 / 87 200-250 0

Рåñïублèêа Башêîрòîñòан / Republic of Bashkortostan 296 / 297 400-430 0

Рåñïублèêа Удмурòèя / Republic of Udmurtia 0 / 0 0-3 0

Ïåрмñêая îблаñòь / Perm region 2 / 2 4-6 0

Ñâåрдлîâñêая îблаñòь / Sverdlovsk region 2 / 0  3-5 -4 ïарû / pairs

Чåлябèнñêая îблаñòь / Chelyabinsk region 158 / 159 190-210 0

Курганñêая îблаñòь / Kurgan region 37 / 37 70-90 0

Тюмåнñêая îблаñòь / Tumen region 4 / 4 10-20 0

Омñêая îблаñòь / Omsk region 0 / 0 1-5 0

Нîâîñèбèрñêая îблаñòь Novosibirsk region 2 / 3 3-10 0

Кåмåрîâñêая îблаñòь / Kemerovo region 0 / 0 0-2 0

Àлòаéñêèé êраé / Altai Kray 151 / 210 460-490 0

Рåñïублèêа Àлòаé / Republic of Altai 281 / 318 430-510 0

Краñнîярñêèé êраé / Krasnoyarskiy Kray 18 / 25 90-120 0

Рåñïублèêа Хаêаñèя / Republic of Khakassia 95 / 113 190-220 0

Рåñïублèêа Тûâа / Republic of Tyva 2 / 8 15-25 +10 ïар / pairs

Ирêуòñêая îблаñòь / Irkutsk region 12 / 11 96-112 0 (-?)

Рåñïублèêа Буряòèя / Republic of Burjatia 14 / 14 150-176 0

Забаéêальñêèé êраé / Zabaikalskiy Kray 5 / 5 17-23 0

ÐОÑÑИЯ / RUSSIA 1686 / 1889 3245-3859 +64 пàðû / pairs

Заïаднî-Каçаõñòанñêая îблаñòь / Western-Kazakhstan region 87 / 88 850-950 0

Àòûрауñêая îблаñòь / Atyrau region 13 / 13 60-120 0

Мангèñòауñêая îблаñòь / Mangistau region 19 / 20 50-70 0

Àêòюбèнñêая îблаñòь / Aktobe region 102 / 104 580-640 0

Куñòанаéñêая îблаñòь / Kostanai region 97 / 97 260-320 0

Ñåâåрî-Каçаõñòанñêая îблаñòь / Northern-Kazakhstan 7 / 7 60-120 0

Àêмîлèнñêая îблаñòь / Akmola region 28 / 28 220-280 0

Ïаâлîдарñêая îблаñòь / Pavlodar region 80 / 80 220-280 0

Âîñòî÷нî-Каçаõñòанñêая îблаñòь / Eastern-Kazakhstan 43 / 45 450-510 0

Карагандèнñêая îблаñòь / Karaganda region 77 / 82 280-360 0

Кûçûл-Орлèнñêая îблаñòь / Kyzyl-Orda region 11 / 11 80-160 0

Южнî-Каçаõñòанñêая îблаñòь / Southern-Kazakhstan 9 / 9 40-60 0

Жамбûльñêая îблаñòь / Dzambylskaya region 6 / 6 50-80 0

Àлмаòèнñêая îблаñòь / Almaty region 1 / 2 20-40 0

ÊÀЗÀХÑТÀН / KAZAKHSTAN 580 / 592 3220-3990 0

ÂÑЕГО ÐОÑÑИЯ И ÊÀЗÀХÑТÀН TOTAL RUSSIA AND KAZAKHSTAN 2266 6465-7849 +0.82 - +0.99%

Табл. 1. Численность могильника в России и Казахстане.

Table 1. Population number of the Imperial Eagle in Russia and Kazakhstan.
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Imperial Eagle continues to develop agri-
cultural areas, as well as undisturbed steppe 
areas and treeless steppe mountains, where 
it settles, along tree-lines and high-voltage 
power lines. At the same time, in the Euro-
pean part of Russia and in the Trans-Urals, 
the northern boundary of the breeding 
range is rolled back to the south for 100–
200 km, and in the east the range of the 
species continues to reduce its number, but 
due to the small number of breeding pairs 
here, this does not affect the general trend 
of the species in Russia and Kazakhstan.

In the Volga region (the European part of 
the species range), there is the process of 
under dispersion of the Imperial Eagle along 
the farming ecosystems in the plains (26% 
increase in the trans-Volga region) with the 
simultaneous leave of eagles on breeding 
from the hills and mountains (12% de-
crease in the High trans-Volga region and 
the piedmont of the western Urals, 16% – 
in the Southern Urals mountains). In West-
ern Kazakhstan, after the rapid formation 
of a full Imperial Eagle grouping along the 
Uralsk-Aktyubinsk highway, the population 
growth slowed down here due to the lim-
it of places suitable for nesting – the eagle 
settled uniformly almost all tree-lines and 
began to develop power lines. In the Al-
tai Territory, the population number of the 
Imperial Eagle in the last 5 years has de-
creased in the pine forests, especially along 
the border with Kazakhstan, due to the 
deep depression in the number of the Red-
cheeked Ground Squirrel (Spermophilus 
erythrogenys), but this is offset by a slight 
increase in their number in the valley of the 
river Alei and in the foothills of Altai. It is 
possible that the species settles along the 
Kulundinskaya plain, but detailed studies 
have not been conducted here for the last 
5 years and it is not yet possible to confirm 
this fact, although there is an obvious in-
crease in the number of eagle meetings on 
the plains in summer. In the Baikal region, 
the trend is probably negative, but the scale 
of population decline is unknown. 

Despite the regular death of imperial ea-
gles on power lines, occasional purposeful 
destruction of their nests by people, as well 
as occasional shooting of birds breeding 
near populated areas, our forecast for the 
populations in Russia and Kazakhstan re-
mains positive.

ïрîдîлжаåò îñâаèâаòь ñåльñêîõîçяéñòâåн-
нûå раéîнû, а òаêжå нåнарушåннûå ñòåï-
нûå ïрîñòранñòâа è бåçлåñнûå ñòåïнûå 
гîрû, êуда раññåляåòñя ïî лåñîïîлîñам 
è âûñîêîâîльòнûм лèнèям элåêòрîïåрå-
да÷è. Â òî жå âрåмя â Åâрîïåéñêîé ÷аñòè 
Рîññèè è â Зауральå наблюдаåòñя îòêаò ñå-
âåрнîé гранèцû гнåçдîâîгî арåала на юг 
на 100–200 êм, а на âîñòîêå арåала âèда 
ïрîдîлжаåò ñîêраùаòьñя ÷èñлåннîñòь, нî 
â ñèлу нåçна÷èòåльнîгî ÷èñла гнåçдяùèõ-
ñя çдåñь ïар эòî нå ñêаçûâаåòñя на îбùåм 
òрåндå âèда â Рîññèè è Каçаõñòанå. 

Â Ïîâîлжьå (Åâрîïåéñêая ÷аñòь арåала 
âèда) наблюдаåòñя ïрîцåññ раâнîмåрнîгî 
раññåлåнèя îрла-мîгèльнèêа ïî агрîцå-
нîçам на раâнèнаõ (рîñò на 26% â Заâîл-
жьå) ïрè îднîâрåмåннîм уõîдå îрлîâ ñ 
гнåçдîâанèя на âîçâûшåннîñòяõ è â гîраõ 
(ñîêраùåнèå â Âûñîêîм Заâîлжьå è Ïрåд-
уральå на 12%, â гîраõ Южнîгî Урала 
на 16%). Â Заïаднîм Каçаõñòанå ïîñлå 
ñòрåмèòåльнîгî фîрмèрîâанèя ïîлнî-
цåннîé груïïèрîâêè îрлîâ-мîгèльнèêîâ 
âдîль òраññû Уральñê – Àêòюбèнñê рîñò 
÷èñлåннîñòè çдåñь çаòîрмîçèлñя â âèду 
лèмèòа мåñò, ïрèгîднûõ для гнåçдîâанèя 
– îрёл çаñåлèл раâнîмåрнî фаêòè÷åñêè 
âñå лåñîïîлîñû è на÷ал îñâаèâаòь ЛЭÏ. 
Â Àлòаéñêîм êраå ÷èñлåннîñòь îрла-мî-
гèльнèêа çа ïîñлåднèå 5 лåò ñîêраòèлаñь 
â лåнòî÷нûõ бîраõ, îñîбåннî ïî гранèцå 
ñ Каçаõñòанîм, ïî ïрè÷èнå глубîêîé дå-
ïрåññèè ÷èñлåннîñòè êраñнîùёêîгî ñуñ-
лèêа (Spermophilus erythrogenys), нî эòî 
êîмïåнñèруåòñя нåçна÷èòåльнûм рîñòîм 
÷èñлåннîñòè â дîлèнå р. Àлåé è â ïрåд-
гîрьяõ Àлòая. Âîçмîжнî, âèд раññåляåòñя 
ïî Кулундèнñêîé раâнèнå, îднаêî дåòаль-
нûõ èññлåдîâанèé çдåñь ïîñлåднèå 5 лåò 
нå ïрîâîдèлîñь è ïîдòâåрдèòь эòî ïîêа 
нå ïрåдñòаâляåòñя âîçмîжнûм, õîòя î÷å-
âèдåн рîñò ÷èñла âñòрå÷ îрлîâ â лåòнåå 
âрåмя на раâнèнå. Â Баéêальñêîм рåгèîнå 
òрåнд, âåрîяòнî, нåгаòèâнûé, îднаêî маñ-
шòабû ñîêраùåнèя ÷èñлåннîñòè нå èçâåñò-
нû.

Нåñмîòря на рåгулярную гèбåль îрлîâ-
мîгèльнèêîâ на ЛЭÏ, эïèçîдè÷åñêîå цåлå-
наïраâлåннîå раçрушåнèå èõ гнёçд людь-
мè, а òаêжå эïèçîдè÷åñêèé îòñòрåл ïòèц, 
раçмнîжаюùèõñя блèç наñåлåннûõ ïун-
êòîâ, наш ïрîгнîç для ïîïуляцèé Рîññèè è 
Каçаõñòана îñòаёòñя ïîлîжèòåльнûм.
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The Republic of Tatarstan is situated in the 
central part of the Volga-Kama region and, 
in fact, is the northern region of the Imperi-
al Eagle (Aquila heliaca) distribution. North 
of Tatarstan the border of the breeding 
range slightly enters the Kirov region and 
Udmurtia. For the territory of Tatarstan, the 
Imperial Eagle population dynamics was 
unknown until the end of the ХХ century. 
The full picture of the distribution and abun-
dance of this species in Tatarstan, as well 
as of the biology and ecology of this eagle, 
was obtained only in the second decade of 
the XXI century (Bekmansurov et al., 2010; 
Bekmansurov et al., 2012; Bekmansurov et 
al., 2013; Beckmansurov, 2015, Bekmans-
urov et al., 2015).

In 2011, focused work began to study the 
Imperial Eagle on the territory of Tatarstan 
and to replenish the database of its habitats. 
From 2012 to 2018 monitoring of nesting 
was conducted. The aspects relating to biol-
ogy and ecology of the species, geograph-
ical movements of birds were also studied. 
The studies conducted allowed broadening 
considerably the understanding of the over-
all status of the species for the Volga-Ural 
Imperial Eagle population..

Currently, information on breeding ter-
ritories and their monitoring is brought to 
the database “Raptors of the World”22 of the 
web-GIS “Faunistics” of the Russian Raptor 
Research and Conservation Network23. This 
database accumulated data on 181 hab-
itats of eagles in the breeding period. At 
125 breeding territories were detected and 
breeding was recorded.

The Imperial Eagle in Tatarstan has nest-
ing characteristics similar to the entire 
Volga-Ural population (Karyakin, 1998; 
Korepov, Borodin, 2013). Forest-steppe 

Рåñïублèêа Таòарñòан çанèмаåò цåнòраль-
ную ÷аñòь Âîлжñêî-Камñêîгî êрая è, 
фаêòè÷åñêè, яâляåòñя ñåâåрнîé îблаñòью 
раñïрîñòранåнèя îрла-мîгèльнèêа (Aqui-
la heliaca). Ñåâåрнåå Таòарñòана гранèца 
гнåçдîâîгî арåала лèшь нåçна÷èòåльнî çа-
õîдèò â Кèрîâñêую îблаñòь è Удмурòèю. 
Äля òåррèòîрèè Таòарñòана нåèçâåñòна 
дèнамèêа ÷èñлåннîñòè îрла-мîгèльнèêа 
дî êîнца ХХ ñòîлåòèя. Наèбîлåå ïîлнîå 
ïрåдñòаâлåнèå î раñïрîñòранåнèè è ÷èñ-
лåннîñòè эòîгî âèда â Таòарñòанå ïîлу÷å-
нî лèшь âî âòîрîм дåñяòèлåòèè XXI âåêа, 
êаê ñîбñòâåннî è î бèîлîгèè è эêîлîгèè 
эòîгî îрла (Бåêманñурîâ è др., 2010; Бåê-
манñурîâ è др., 2012; Бåêманñурîâ è др., 
2013; Бåêманñурîâ, 2015, Bekmansurov et 
al., 2015). 

Â 2011 гîду бûла на÷аòа цåлåнаïраâлåн-
ная рабîòа ïî èçу÷åнèю îрла-мîгèльнèêа 
на òåррèòîрèè Таòарñòана è ïîïîлнåнèя 
баçû даннûõ ïî мåñòам åгî îбèòанèя. Ñ 
2012 ïî 2018 гг. бûл ïрîâåдён мîнèòî-
рèнг гнåçдîâанèя. Однîâрåмåннî èçу÷а-
лèñь аñïåêòû, êаñаюùèåñя бèîлîгèè è эêî-
лîгèè âèда, òåррèòîрèальнûå ñâяçè ïòèц. 
Ïрîâåдённûå èññлåдîâанèя ïîçâîлèлè 
çна÷èòåльнî раñшèрèòь ïрåдñòаâлåнèя î 
ñîñòîянèè âèда â цåлîм для Âîлгî-Ураль-
ñêîé ïîïуляцèè мîгèльнèêа.

Â наñòîяùåå âрåмя èнфîрмацèя î мå-
ñòаõ гнåçдîâанèя è èõ мîнèòîрèнгå çанî-
ñèòñя â баçу даннûõ «Ïåрнаòûå õèùнèêè 
мèра»22 âåб-ГИÑ «Фаунèñòèêа» Рîññèéñêîé 
ñåòè èçу÷åнèя è îõранû ïåрнаòûõ õèù-
нèêîâ23. Â эòîé баçå наêîïлåнû ñâåдåнèя 
î 181 мåñòå îбèòанèя îрлîâ â гнåçдîâîé 
ïåрèîд. На 125 у÷аñòêаõ бûлè âûяâлåнû 
гнёçда è îòмå÷åнî гнåçдîâанèå. 

Мîгèльнèê â Таòарñòанå èмååò ñòåрå-
îòèïû гнåçдîâанèя, ñõîднûå для âñåé 

22 http://raptors.wildlifemonitoring.ru
23 http://rrrcn.ru/ru/birdwatching



Proceedings of Conferences 119Raptors Conservation 2018, Suppl. 1

Орёл-могильник (Aquila heliaca) с добытым им боль-
шим сусликом (Spermophilus major). 

Фото Р. Бекмансурова.

Imperial Eagle (Aquila heliaca) with preyed Russet 
Ground Squirrel (Spermophilus major). 

Photo by R. Bekmansurov.

landscape aspect helps breeding and dis-
tribution of the species. Nevertheless, the 
spatial configuration of nesting within Ta-
tarstan is not homogeneous and significant-
ly depends on the distribution of the main 
food resource – Russet Ground Squirrel 
(Spermophilus major). Eagles rarely nest 
in places where the Russet Ground Squir-
rel is absent. Gaps between dense nesting 
groupings, which are distinguishable in GIS 
analysis, are also likely the result of the ab-
sence of the main food resource.

The largest population and density of 
the Imperial Eagle breeding territories is 
currently registered in the southeastern re-
gions of the Republic of Tatarstan, where 
the feeding conditions are the best for the 
species. At the same time, these are the 
parts of the Republic where oil and gas 
extraction is developed, such that nesting 

Âîлгî-Уральñêîé ïîïуляцèè (Каряêèн, 
1998; Кîрåïîâ, Бîрîдèн, 2013). Лåñî-
ñòåïнîé îблèê òåррèòîрèè ñïîñîбñòâуåò 
гнåçдîâанèю è раñïрîñòранåнèю âèда. 
Тåм нå мåнåå, ïрîñòранñòâåнная ñòруê-
òура гнåçдîâûõ груïïèрîâîê â ïрåдåлаõ 
Таòарñòана нå îднîрîдна è çна÷èòåльнî 
çаâèñèò îò раñïрîñòранåнèя îñнîâнîгî 
êîрмîâîгî рåñурñа – бîльшîгî ñуñлèêа 
(Spermophilus major). Орлû ïраêòè÷åñêè 
нå гнåçдяòñя â мåñòаõ, гдå ïрîèçîшлî èñ-
÷åçнîâåнèå бîльшîгî ñуñлèêа. Раçрûâû â 
ïрîñòранñòâåннîé ñòруêòурå мåжду ïлîò-
нûмè гнåçдîâûмè груïïèрîâêамè, õîрîшî 
раçлè÷èмûå ïрè ГИÑ-аналèçå, òаêжå âå-
рîяòнî яâляюòñя рåçульòаòîм îòñуòñòâèя 
глаâнîгî êîрмîâîгî рåñурñа.

Наèбîльшая ÷èñлåннîñòь è ïлîòнîñòь 
гнåçдîâûõ у÷аñòêîâ îрла-мîгèльнèêа â 
наñòîяùåå âрåмя îòмå÷åна â югî-âîñ-
òî÷нûõ раéîнаõ рåñïублèêè Таòарñòан, 
гдå èмåюòñя  наèлу÷шèå для âèда êîр-
мîâûå уñлîâèя. Â òîжå âрåмя èмåннî â 
югî-âîñòî÷нûõ раéîнаõ рåñïублèêè раç-
âèòа дîбû÷а нåфòè è гаçа, ïîэòîму гнåç-
дîâая груïïèрîâêа îрлîâ наõîдèòñя â 
çîнå наèбîльшåгî анòрîïîгåннîгî ïрåñ-
ñа. Таêая ïрèñïîñîблåннîñòь мîгèльнè-
êа ê анòрîïîгåннûм уñлîâèям ñâяçана ñ 
âûñîêèмè адаïòèâнûмè âîçмîжнîñòямè 
эòîгî âèда, êîòîрûå âåрîяòнî ñûгралè 
çна÷èòåльную рîль â фîрмèрîâанèè ñî-
âрåмåннîé ïрîñòранñòâåннîé ñòруêòу-
рû гнåçдîâûõ груïïèрîâîê â уñлîâèяõ 
âнуòрèâèдîâîé êîнêурåнцèè çа êîрмî-
âîé рåñурñ. Эòа êîнêурåнцèя, âåрîяòнî, 
ñïîñîбñòâîâала è раñïрåдåлåнèю îрла-
мîгèльнèêа ïî бèîòîïам, èñïîльçуåмûõ 
â наñòîяùåå âрåмя â êа÷åñòâå гнåçдîâûõ, 
êîòîрîå мîглî èдòè ïî ïуòè ñîêраùå-
нèя дèñòанцèé дî êîрмîâûõ у÷аñòêîâ. Â 

Рис. 1. Распространение орла-могильника (Aquila 
heliaca) в Татарстане.

Fig. 1. Distribution of the Eastern Imperial Eagle 
(Aquila heliaca) in the Republic of Tatarstan.
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concentrations of eagles occur in the zone 
of the highest anthropogenic pressure. The 
adaptation of the Imperial Eagle to anthro-
pogenic conditions is associated with the 
high adaptive capabilities of this species, 
which probably played a significant role in 
the formation of the present nest groupings 
in conditions of intraspecific competition for 
food resources. This competition probably 
also contributed to the distribution of the 
Imperial Eagle in biotopes currently used as 
breeding grounds, leading to a shortening 
of the distance to feeding areas. As a result, 
there could be a decrease in the protective 
properties of breeding territories and short-
er distances to anthropogenic objects. Thus, 
at present, many breeding territories are lo-
cated near populated areas, livestock farms, 
highways, oil and gas production facilities. 
Among the known areas where nests of eagles 
were identified (n=125), 35 nests are lo-
cated in afforestation belts, 21 – in isolated 
forest stands and single trees surrounded 
by farming ecosystems, 5 – in rural ceme-
teries, 8 – in floodplains in tree rows along 
small rivers and brooks. An increase in the 
number of pairs breeding openly on electric 
poles of 35–110 kV is recorded. In the last 8 
years, 7 territories with nests on power lines 
have been found. 49 territories with differ-
ent degree of cover are found in forest areas 
where eagles are predominantly nesting at 
the forest’s edge.

In Tatarstan, the Imperial Eagle prefers to 
nest on large trees. Among 152 nests on 
118 breeding territories, where the eagles 
nested on trees, 70 nests were found in 
Pine (Pinus sylvestris), 45 – in Birch (Betu-
la pendula), 12 – in Linden (Tilia cordata), 
10 – in Poplar (Populus sp.), 5 – in Alder 
(Alnus glutinosa), 3 – in Elm (Ulmus sp.), 2 
– in Oak (Quercus robur), 1 – in Spruce (Pi-
cea abies). The top location of nests prevails 
in pines. Most nests are located in broad-
leaved trees, in the upper third of the tree 
at the base of the lateral branches.

July and early August is the most favour-
able time of monitoring of nesting with nest-
lings at the age of 30–60 days. In the period 
from 2012 to 2018, monitoring covered 124 
breeding territories with nests. During this 
period, the ringing of nestlings with colored 
rings was also carried out and at the same 
time preliminary breeding success was esti-
mated before nestlings left the nests, which 
also depended on the feeding conditions of 
the year and the weather. In some breeding 
territories a change of nests was recorded. 
Probably, that could affect the calculation 

рåçульòаòå, òаêжå, мîглî ïрîèñõîдèòь 
ñнèжåнèå çаùèòнûõ ñâîéñòâ у÷аñòêîâ è 
ñîêраùåнèå дèñòанцèé дî анòрîïîгåн-
нûõ îбъåêòîâ. Таê, â наñòîяùåå âрåмя, 
мнîгèå гнåçдîâûå у÷аñòêè раñïîлîжå-
нû âблèçè наñåлённûõ ïунêòîâ, жèâîò-
нîâîд÷åñêèõ фåрм, аâòîдîрîг, îбъåê-
òîâ дîбû÷è нåфòè è гаçа. Иç èçâåñòнûõ 
у÷аñòêîâ, на êîòîрûõ âûяâлåнû гнёçда 
îрлîâ (n=125), â ïîлåçаùèòнûõ лåñîïî-
лîñаõ раñïîлîжåнû 35 гнёçд, â êîлêаõ 
лåñа è на îдèнî÷нûõ дåрåâьяõ â îêру-
жåнèè агрîцåнîçîâ – 21, на ñåльñêèõ 
êладбèùаõ – 5, â ïîлîñêаõ лåñа â ïîéмаõ 
малûõ рåê è ру÷ьёâ – 8. Оòмå÷åн рîñò 
÷èñла îòêрûòî гнåçдяùèõñя ïар на îïî-
раõ âîçдушнûõ лèнèé элåêòрîïåрåда÷è 
(ЛЭÏ) 35–110 êÂ. За ïîñлåднèå 8 лåò 
âûяâлåнî 7 у÷аñòêîâ ñ гнёçдамè на ЛЭÏ. 
К лåñнûм маññèâам, гдå îрлû ïрåèму-
ùåñòâåннî гнåçдяòñя â îïушå÷нîé çîнå, 
ïрèурî÷åнû 49 у÷аñòêîâ ñ раçлè÷нîé 
ñòåïåнью ñêрûòнîñòè. 

Â Таòарèè мîгèльнèê ïрåдïî÷èòаåò 
гнåçдèòьñя на êруïнûõ дåрåâьяõ. Иç 152 
гнёçд на 118 гнåçдîâûõ у÷аñòêаõ, гдå îрлû 
гнåçдèлèñь на дåрåâьяõ, на ñîñнå (Pinus 
sylvestris) âûяâлåнî – 70 гнёçд, на бå-
рёçå (Betula pendula) – 45, на лèïå (Tilia 
cordata) – 12, на òîïîлå (Populus sp.) – 10, 
на îльõå (Alnus glutinosa) – 5, на âяçå (Ul-
mus sp.) – 3, на дубå (Quercus robur) – 2, 
на åлè (Picea abies) – 1. На ñîñнаõ ïрåîб-
ладаåò âåршèннîå раñïîлîжåнèå гнёçд, на 
лèñòâåннûõ дåрåâьяõ ïрåîбладаåò раñïî-
лîжåнèå гнёçд â âåрõнåé òрåòè дåрåâа â 
îñнîâанèè бîêîâûõ âåòâåé è â раçâèлêаõ 
êруïнûõ âåòâåé. 

Июль è на÷алî аâгуñòа – наèбîлåå уда÷-
нîå âрåмя мîнèòîрèнга гнåçдîâанèя ïрè 

Гîä 
Year

Êîëèчåñòâî 
пðîâåðåííûх 

ãíёзä 
Number of 

checked nests

Чèñëî 
óñпåшíûх ãíёзä 
Number of suc-

cessful nests

Ñðåäíåå чèñëî 
пòåíöîâ â 

âûâîäêå, M±SD 
Average brood 

size, M±SD

2012 37 26 (70.27%) 1.77±0.59

2013 56 29 (51.78%) 1.72±0.66

2014 79 50 (63.29%) 1.75±0.65

2015 88 53 (60.23%) 1.78±0.67

2016 70 37 (52.85%) 1.62±0.56

2017 100 56 (56.00%) 1.45±0.50

2018 102 51 (50.00%) 1.50±0.58

Табл. 1. Результаты успеха размножения орла-могильника (Aquila heliaca) в 
Татарстане.

Table 1. Imperial Eagle (Aquila heliaca) breeding success in Tatarstan.
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âîçраñòå ïòåнцîâ 30–60 днåé. Â ïåрèîд ñ 
2012 ïî 2018 гг. мîнèòîрèнгîм бûлè îõ-
âа÷åнû 124 у÷аñòêа ñ гнёçдамè. Â эòîò ïå-
рèîд òаêжå îднîâрåмåннî ïрîâîдèлîñь 
êîльцåâанèå ïòåнцîâ цâåòнûмè êîльца-
мè è îцåнèâалñя ïрåдâарèòåльнûé уñïåõ 
раçмнîжåнèя дî âûлåòа ïòåнцîâ èç гнёçд, 
êîòîрûé òаêжå çаâèñåл îò êîрмîâûõ уñ-
лîâèé гîда è ïîгîдû. На îòдåльнûõ гнåç-
дîâûõ у÷аñòêаõ âûяâлåна ñмåна гнёçд. Âå-
рîяòнî, îна мîгла ïîâлèяòь на ïîдñ÷ёòû 
рåçульòаòîâ уñïåõа раçмнîжåнèя, òаê êаê 
наéòè нîâûå гнёçда на у÷аñòêаõ, гдå ñòа-
рûå гнёçда îêаçûâалèñь нå çаняòûмè ïòè-
цамè, нå âñåгда удаâалîñь âîâрåмя. Äîля 
уñïåшнûõ гнёçд, гдå âûяâлåнû ïòåнцû 
ñòаршå 30 днåé, â раçнûå гîдû ñîñòаâèла 
îò 51,78 % дî 70,27 %. Ñрåднåå êîлè÷å-
ñòâî ïòåнцîâ âарьèрîâалî îò 1,45 дî 1,78 
îñîбåé на 1 уñïåшнîå гнåçдî. Â õîдå мî-
нèòîрèнга âûяâлåнû фаêòû гèбåлè ïòåн-
цîâ â õîдå èõ раçâèòèя, нåîïлîдîòâîрён-
нûå яéца â гнёçдаõ è яéца ñ ïîгèбшèмè 
çарîдûшамè, гèбåль êладîê â на÷алå раç-
мнîжåнèя.

Оòдåльнûå гнåçдîâûå у÷аñòêè ïрî-
âåрялèñь нåñêîльêî лåò ïîдряд. На нå-
êîòîрûõ èç нèõ âûяâлåнî ñòабèльнîå 
раçмнîжåнèå â òå÷åнèå ряда лåò, а на 
нåêîòîрûõ раçмнîжåнèå ïрåêраòèлîñь 
è ïрåбûâанèå ïòèц на нèõ нå âûяâлåнî. 
Ïрåêраùåнèå раçмнîжåнèя мîжåò бûòь 
ñâяçанî ñî ñмåнîé гнåçдîâûõ у÷аñòêîâ 
âñлåдñòâèå уõудшåнèя êîрмîâûõ уñлî-
âèé, лèбî ñ гèбåлью ïòèц на эòèõ у÷аñò-
êаõ. Äальнåéшèå èññлåдîâанèя дîлжнû 
даòь бîлåå ïîлнûå ïрåдñòаâлåнèя î дè-
намèêå ÷èñлåннîñòè âèда.

of the results of breeding success, since it 
was not always possible to find new nests in 
time on the territories where old nests were 
abandoned by the birds. The proportion of 
successful nests where nestlings older than 
30 days were found, was from 51.78 % 
to 70.27 % in different years. The average 
number of nestlings ranged from 1.45 to 
1.78 individuals per 1 successful nest. The 
monitoring revealed mortality of nestlings 
during their growth, infertile eggs in nests 
and eggs with dead embryos, and death of 
clutches at the beginning of breeding.

The separate breeding territories were 
examined several years in a row. Some of 
them showed stable breeding for a num-
ber of years, and in others the breeding 
ceased and the birds were not found there 
any more. The cessation of breeding may 
be due to the change in nesting sites due 
to deterioration of feeding conditions, or 
the death of birds in these areas. Further re-
search should provide a fuller picture of the 
dynamics of the species’ abundance.

Самка орла-могильника с птенцом на гнезде. 
Фото Р. Бекмансурова.

Female of the Imperial Eagle with a nestling in the 
nest. Photo by R. Bekmansurov.
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The study of the distribution and population 
number of the Eastern Imperial Eagle Aquila 
heliaca in Kostanai oblast was conducted 
during 1998–2017. Since 1979, there has 
been ongoing monitoring of the breeding 
group in the Naurzum Nature Reserve.

The territory of the Kostanai region, 
extending more than 700 km from north 
to south, is extremely heterogeneous. In 
addition to successive changes in landscape 
from forest-steppe to northern deserts, 
decreasing forest cover (from 7.2–14.8% 
to 0.3–1.2%) as well the share of plowed 
land, small patches of pine and deciduous 
forest occur here almost to the border of 
desertified steppes.

The distribution of the Imperial eagle in 
the region is determined by the presence 
of woody vegetation and a sufficient 
forage base, which consists mainly of large 
rodents. The pattern of location of nesting 
territories depends on the area, type 
and configuration of forest  tracts and the 
features of the surrounding landscapes.

In the northern part of the steppe zone 
(so-called kolochnaya steppe) the nesting 
territories of the imperial eagle are diffuse 
and located near more or less large pasture 
areas with colonies of Russet Ground 
Squirrel (Souslik) Spermophilus major. 
Another important source of food is Rooks 
Corvus frugilegus. The breeding density 
is 0.6–0.7 pairs/1000 km2 of total area. In 
total, 11–12 breeding territories are known 
on this territory. Nests are located in pine 
Pinus silvestris (7), birch Betula sp. (5) and 
poplar trees Populus sp. (1).

In the subzone of dry steppes, there are 
three types of habitats. Here 108 nesting 
territories are described, of which up to 60 
sites in pine forests. The “island” pine forests 
– Naurzum, Amankaragay, Kazanbasy, with 
an area of 156 to 420 km2 are surrounded by 
steppe or fallow land with colonies of Russet 

Иçу÷åнèå раñïрîñòранåнèя è ÷èñлåннîñòè 
îрла-мîгèльнèêа (Aquila heliaca) â Кîñòа-
наéñêîé îблаñòè ïрîâîдèлîñь â òå÷åнèå 
1998–2017 гг. Ñ 1979 г. âåдёòñя ïîñòîяннûé 
мîнèòîрèнг гнåçдîâîé груïïèрîâêè â 
Наурçумñêîм çаïîâåднèêå. 

Тåррèòîрèя Кîñòанаéñêîé îблаñòè, ïрî-
ñòèраюùåéñя ñ ñåâåра на юг бîлåå ÷åм 
на 700 êм, êраéнå нåîднîрîдна. Ïîмèмî 
ïîñлåдîâаòåльнîé ñмåнû ландшафòîâ îò 
лåñîñòåïåé дî ñåâåрнûõ ïуñòûнь, умåнь-
шåнèя лåñèñòîñòè ñ 7,2–14,8% дî 0,3–
1,2% è дîлè раñïаõаннûõ çåмåль, для нåå 
õараêòåрнû èнòраçîнальнûå è аçîнальнûå 
ландшафòû. Оñòрîâнûå бîрû è нåбîльшèå 
êîлêîâûå лåñа âñòрå÷аюòñя ïî÷òè дî гра-
нèцû îïуñòûнåннûõ ñòåïåé. 

Раñïрîñòранåнèå îрла-мîгèльнèêа â îб-
лаñòè îïрåдåляåòñя налè÷èåм дрåâåñнîé 
раñòèòåльнîñòè è дîñòаòî÷нîé êîрмîâîé 
баçû, îñнîâу êîòîрîé ñîñòаâляюò ïрåèму-
ùåñòâåннî êруïнûå грûçунû. Мîдåль раç-
мåùåнèя â îòдåльнûõ раéîнаõ çаâèñèò îò 
ïлîùадè, òèïа è êîнфèгурацèè лåñнûõ 
маññèâîâ è õараêòåра îêружаюùèõ èõ 
ландшафòîâ. 

Â ñåâåрнîé ÷аñòè ñòåïнîé çîнû, â òаê 
наçûâаåмîé êîлî÷нîé ñòåïè, гнåçдîâûå 
у÷аñòêè мîгèльнèêîâ раñïîлагаюòñя дèф-
фуçнî у нåмнîгèõ бîлåå èлè мåнåå êруï-
нûõ ïаñòбèùнûõ у÷аñòêîâ, гдå èмåюòñя 
нåбîльшèå ïîñåлåнèя бîльшîгî ñуñлèêа 
(Spermophilus major). Äругèм âажнûм 
êîрмîâûм рåñурñîм яâляюòñя гра÷è (Cor-
vus frugilegus). Ïлîòнîñòь ñîñòаâляåò 0,6–
0,7 ïар/1000 êм2  îбùåé ïлîùадè. Âñåгî 
на эòîé òåррèòîрèè èçâåñòнî 11–12 у÷аñò-
êîâ, èç нèõ 7 у÷аñòêîâ â бîраõ Бîрîâîå è 
Àраêарагаé. Гнёçда раñïîлагаюòñя на ñî-
ñнаõ (Pinus silvestris) (7), на бåрёçаõ (Bet-
ula sp.) (5) è îднî â лåñîïîлîñå на òîïîлå 
(Populus sp.).

Â ïîдçîнå ñуõèõ ñòåïåé âûдåляåòñя òрè 
òèïа мåñòîîбèòанèé è ñîîòâåòñòâåннî 
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Орёл-могильник (Aquila heliaca). Фото Е. Брагина.

Imperial Eagle (Aquila heliaca). Photo by E. Bragin.

Ground Squirrel and/or Marmots Marmota 
bobak. Important food items are also corvidae 
and waterfowl. The nests are localized along 
the edge of the forests with density of 47.6–
137.5/1000 km2 of forest area. Nests are 
located exclusively in pine trees.

Rows of birch and patches of aspen (in 
Tersek as a special case – pine) along the 
slopes of the Turgai plateau provide very 
favorable nesting conditions. In the lower 
part of the slopes and on the plains of the 
Turgai valley there are dense settlements of 
Yellow Ground Squirrel Spermophilus fulvus, 
and on the plateau – marmots. Breeding 
territories (29) of the Imperial Eagles are 
located linearly at distances of 5–17 km. 

Arrays of birch and aspen forest (Sypsyn, 
Kumagash, Belkaragai) occur on finely hum-
mocky sands, covered with feather-grass 
steppes. Nest sites are located on the out-
skirts of woodlands, with an average density 
of 92.3–100 pairs/1000 km2 of forest. There 
are 17 breeding territories known, and nests 
are located in birches. Another six sites are 
located in pine plantations and forest belts, 
and one nest was on a power line pole.

Desertified steppes in the south of 
the region are characterized by a wide 
distribution of colonies of Russet ground 
squirrel and a shortage of nesting sites. 
Location of nests is confined to thickets 
of Central-Asian olive in riverbeds and in 
sandy areas. The density of nesting does 
not exceed 0.8 pairs/1000 km2 of the total 

ïрîñòранñòâåннîгî раçмåùåнèя îрлîâ-
мîгèльнèêîâ. Здåñь îïèñанî 108 гнåçдîâûõ 
у÷аñòêîâ, èç нèõ дî 60 у÷аñòêîâ â бîраõ. 
Оñòрîâнûå бîрû – Наурçумñêèé, Àманêа-
рагаéñêèé, Каçанбаñû ïлîùадью îò 156 дî 
420 êм2 îêружåнû ñòåïямè èлè çалåжамè 
ñ ñîõранèâшèмèñя ïîñåлåнèямè ñуñлèêîâ 
è/èлè ñурêîâ (Marmota bobak). Âажнûмè 
груïïамè êîрмîâ яâляюòñя òаêжå âранîâûå 
è âîдîïлаâаюùèå ïòèцû. Гнåçда лîêалèçу-
юòñя на îïушêаõ маññèâîâ на раññòîянèè 
1,2–7 êм ñ ïлîòнîñòью 47,6–137,5/1000 êм2 

лåñнîé ïлîùадè. Гнёçда раñïîлагаюòñя èñ-
êлю÷èòåльнî на ñîñнаõ. 

Цåïî÷êè бåрåçîâûõ è îñèнîâûõ êîлêîâ 
(â Тåрñåêå êаê ÷аñòнûé ñлу÷аé – ñîñнîâûõ), 
лèбî груïï дåрåâьåâ на ñêлîнаõ Âîñòî÷-
нî-Тургаéñêîгî è на нåêîòîрûõ у÷аñòêаõ 
Заïаднî-Тургаéñêîгî ïлаòî (Кèçбåльòау, 
Ñарûбулаê, Тåрñåê) îбåñïå÷èâаюò î÷åнь 
благîïрèяòнûå уñлîâèя гнåçдîâанèя. Â 
нèжнåé ÷аñòè ñêлîнîâ è на раâнèнаõ Тур-
гаéñêîé лîжбèнû раñïîлагаюòñя ïлîòнûå 
ïîñåлåнèя жёлòîгî ñуñлèêа (Spermophilus 
fulvus), на âîñòî÷нîм ïлаòî – ñурêîâ. 
У÷аñòêè (29) îрлîâ-мîгèльнèêîâ раñïî-
лагаюòñя лèнåéнî на раññòîянèè 5–17 êм. 
Гнåçда раñïîлагаюòñя на бåрёçå (75%), 
лèбî îñèнå (Populus tremula). Â Тåрñåêå – 
на ñîñнаõ, òîльêî на дâуõ у÷аñòêаõ èç 12, 
гдå îòñуòñòâуåò альòåрнаòèâа, гнёçда раñ-
ïîлагалèñь на бåрёçå.

Маññèâû бåрёçîâûõ è îñèнîâûõ êîл-
êîâ (Ñûïñûн, Кумагаш, Бåльêарагаé) на 
мåлêîбугрèñòûõ, ïîêрûòûõ раçнîòраâ-
нî-ïåрèñòîêîâûльнûмè ñòåïямè, ïåñêаõ. 
Гнåçдîâûå у÷аñòêè лîêалèçîâанû ïî 
îêраèнам маññèâîâ, ñî ñрåднåé ïлîòнî-
ñòью 92,3–100 ïар/1000 êм2 лåñа. Здåñь 
èçâåñòнî 17 у÷аñòêîâ, â êîòîрûõ гнёçда 
раñïîлагаюòñя на бåрёçаõ. Крîмå òîгî, 
шåñòь у÷аñòêîâ раñïîлагаюòñя â ñîñнî-
âûõ ïланòацèяõ è лåñîïîлîñаõ, è 1 гнåç-
дî бûлî на îïîрå ЛЭÏ.

Оïуñòûнåннûå ñòåïè юга îблаñòè õараê-
òåрèçуюòñя шèрîêèм раñïрîñòранåнèåм 
êîлîнèé жёлòîгî ñуñлèêа è дåфèцèòîм 
мåñò гнåçдîâанèя. Гнёçда ïрèурî÷åнû ê çа-
рîñлям лîõа (Elaeagnus sp.) â ïîéмаõ рåê 
è â ïåñ÷анûõ маññèâаõ. Ïлîòнîñòь гнåçдî-
âанèя нå ïрåâûшаåò 0,8 ïар/1000 êм2 îб-
ùåé ïлîùадè. Â êîнцå ХХ – на÷алå ХХI âåêа 
мîгèльнèêè ñòалè îñâаèâаòь çдåñь нîâûå 
рåñурñû – îïîрû ЛЭÏ, а òаêжå дрåâåñнûå 
наñаждåнèя â брîшåннûõ наñåлåнèåм ïî-
ñёлêаõ. Иç 16 èçâåñòнûõ гнёçд шåñòь раñ-
ïîлагаюòñя â ïåñêаõ на дåрåâьяõ лîõа, 4 
– на îïîраõ ЛЭÏ, 3 – â брîшåннûõ ïîñёл-
êаõ на âяçаõ (Ulmus sp.) è êлёнå (Acer sp.) 
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area. At the end of the XX centuries eagles 
began to use power line poles for nesting, 
as well as trees in abandoned settlements. 
Of the 16 known nests, six are located in 
trees on sandy ground, 4 – on poles, 3 – in 
abandoned villages and 3 – along riverbeds.

In the south of the region, the imperial 
eagle is not rare along the edge of the 
Shalkarnura plateau. Along 78 km of slopes 
in 2016–2017, six nests and one new 
nesting site were found. Nests are located in 
the lower part of the slopes in Turanga trees 
Populus diversifolia (2), Saxaul trees Halox-
ylon sp. (3) and Central-Asian olive (1), and 
the nest found on the plateau was in saxaul.

Currently, the breeding population of 
the imperial eagle in the Kostanay region 
is estimated at 200–220 pairs. About half 
(49.1–54.0%) is located in forest patches 
on dry steppes. The largest groups are 
in the Naurzum forest, 17–18 pairs, in 
Amankaragai 18–19, in Kazanbasakh 9–10, 
in Tersek 8–9 pairs. In recent decades, Impe-
rial Eagles began to inhabit atypical nesting 
places, for example, forest belts, including 
roadside belts, placing nests in old poplars 
or elm trees. The construction of the nests 
on power lines allowed the imperial eagles 
to nest on clay plains of desertified steppes 
with colonies of Russet ground squirrel.

Monitoring of breeding sites in the Naurzum 
Reserve in recent years shows a decrease in the 
proportion of active nests and the productivity 
of breeding pairs. Also there are increases in 
the frequency of reproduction breaks, as well 
the number of breeding birds in subadult 
plumage. The presence of a significant reserve 
of young birds allows breeding populations to 
maintain the number at the same level, but 
if negative trends continue, it will probably 
begin to decline.

3 – на лîõå â ïîéмаõ рåê. 
На ñамîм югå рåгèîна îрёл-мîгèльнèê 

нåрåдîê â ïрè÷èнêîâîé çîнå ïлаòî Шал-
êарнура. На 78 êм ÷èнêа â 2016–2017 гг. 
наéдåнî 6 гнёçд è лîêалèçîâан åùå îдèн 
у÷аñòîê. Гнёçда раñïîлагаюòñя â нèжнåé 
÷аñòè ñêлîнîâ на дåрåâьяõ òурангè (Populus 
diversifolia) (2), ñаêñаула (Haloxylon sp.) 
(3) è лîõа (1), гнåçдî, наéдåннîå на ïлаòî, 
бûлî уñòрîåнî на ñаêñаулå.  

Â наñòîяùåå âрåмя ÷èñлåннîñòь гнåçдî-
âîé ïîïуляцèè îрла-мîгèльнèêа â Кîñòа-
наéñêîé îблаñòè îцåнèâаåòñя â 200–220 
ïар. Оêîлî ïîлîâèнû (49,1–54,0%) раç-
мåùаåòñя â îñòрîâнûõ è êîлêîâûõ лå-
ñаõ ñуõèõ ñòåïåé. Наèбîлåå êруïнûå 
груïïèрîâêè наñ÷èòûâаюò â Наурçумñêîм 
бîру 17–18 ïар, â Àманêарагаå 18–19, 
â Каçанбаñаõ 9–10, â Тåрñåêå 8–9 ïар. Â 
ïîñлåднèå дåñяòèлåòèя  мîгèльнèêè ñòалè 
çаñåляòь лåñîïîлîñû, â òîм ÷èñлå ïрèдî-
рîжнûå, раñïîлагая гнёçда на ñòарûõ òî-
ïîляõ èлè âяçаõ. Â îднîм èç òаêèõ гнåçд у 
ñамîé îжèâлåннîé òраññû Àñòана – Кîñòа-
наé – Чåлябèнñê îрлû уñïåшнî âûêарм-
лèâаюò ïòåнцîâ òрè гîда ïîдряд. Ñòрîè-
òåльñòâî гнёçд на ЛЭÏ далî мîгèльнèêам 
âîçмîжнîñòь гнåçдèòьñя на глèнèñòûõ раâ-
нèнаõ îïуñòûнåннûõ ñòåïåé ñ êîлîнèямè 
жёлòîгî ñуñлèêа.  

Мîнèòîрèнг гнåçдîâûõ у÷аñòêîâ â На-
урçумñêîм çаïîâåднèêå â ïîñлåднèå гîдû 
ïîêаçûâаåò умåньшåнèå дîлè аêòèâнûõ 
гнёçд è ïрîдуêòèâнîñòè раçмнîжаюùèõ-
ñя ïар, уâåлè÷èâаåòñя ÷аñòîòа ïåрåрûâîâ 
â раçмнîжåнèè è ÷èñлî ïòèц â нåïîлнîм 
нарядå â ïараõ. Налè÷èå çна÷èòåльнî-
гî рåçåрâа мîлîдûõ ïòèц ïîêа ïîçâîляåò 
ïîддåржèâаòь ÷èñлåннîñòь гнåçдîâîé ïî-
ïуляцèè на ïрåжнåм урîâнå, îднаêî, ïрè 
ïрîдîлжåнèè нåгаòèâнûõ òåндåнцèé âèдè-
мî на÷нåòñя åё ñнèжåнèå.
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Satellite Tracking of Adult and Immature Eastern Imperial Eagles
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Рис. 1. Маршруты весенней миграции 6 орлов-мо-
гильников (Aquila heliaca), зимовавших в Саудовской 
Аравии.

Fig. 1. The spring migration routes of six Imperial 
Eagles (Aquila heliaca) wintering in Arabia.
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Bernd-Ulrich Meyburg 
BUMeyburg@aol.com

Christiane Meyburg 
schwarzmilan@aol.com

The Eastern Imperial Eagle (Aquila heliaca) 
is a rare species (CITES Appendix I., CMS 
Appendix I and II, EU Birds Directive Annex 
I) breeding from Central and  south-east Eu-
rope east to north-west China (Xinjiang).  To 
our knowledge the migration of adult birds 
has never been studied by satellite teleme-
try whereas the movements of young birds 
fitted with satellite transmitters (PTTs) have 
been tracked by various researchers.

Four adult males, two adult females and 
two immature Imperial Eagles were trapped 
near Taif in Saudi Arabia close to the Red 
Sea while wintering. Three of theses eagles 
were trapped up to three times. This spe-
cies, like some other raptors, has a strong 
tendency to destroy the harness and re-
move transmitters. Teflon as harness ma-
terial is unsuitable for them. This was con-
firmed by retrapped birds.

The distances between the summer home 
ranges and the wintering areas ranged 
between 3,900 and 5,000 km. Our satel-
lite-tracking has revealed winter site faith-
fulness across years. 

Six eagles were tracked to their summer 
home ranges  and in most cases back again 
to Arabia. Four birds migrated to Russia in 
spring, one to Kazakhstan and one to China. 
At least two birds were shot on the Arabi-
an Peninsula. A four-year-old female with 
PTT 23671, still in immature plumage, was 
much heavier than any previously known 
individual of this species. Its home range 
in the summer was in Xinjiang Province in 
north-western China close to the borders 
with Mongolia and Kazakhstan. It had the 
longest migration route of all the eagles 

Орёл-мîгèльнèê (Aquila heliaca) яâляåòñя 
рåдêèм âèдîм è âнåñён â Ïрèлîжåнèå I 
CITES, Ïрèлîжåнèå I è II CMS, â Ïрèлî-
жåнèå I дèрåêòèâû î ïòèцаõ ÅÑ. Эòîò îрёл 
гнåçдèòñя îò цåнòральнîé è югî-âîñòî÷нîé 
Åâрîïû на âîñòîê дî ñåâåрî-çаïада Кèòая 
(Ñèньцçян). Мèграцèя âçрîñлûõ ïòèц нè-
êîгда нå èçу÷алаñь ñ ïîмîùью ñïуòнèêîâîé 
òåлåмåòрèè, â òî âрåмя êаê ïåрåдâèжåнèя 
мîлîдûõ ïòèц, ïîмå÷åннûõ ñïуòнèêîâûмè 
ïåрåдаò÷èêамè (PTT) îòñлåжèâалèñь мнî-
гèмè èññлåдîâаòåлямè.

Чåòûрå âçрîñлûõ ñамца, дâå âçрîñлûõ 
ñамêè è дâå юнûõ îñîбè îрла-мîгèльнèêа 
бûлè ïîéманû âîçлå гîрîда Таèф â Ñау-
дîâñêîé Àраâèè, рядîм ñ Краñнûм мîрåм, 
гдå наõîдèлèñь на çèмîâêå. Трîå èç эòèõ 
îрлîâ бûлè ïîéманû ïîâòîрнî âïлîòь дî 
òрёõ раç. Эòîò âèд, êаê è нåêîòîрûå другèå 
õèùнèêè, èмååò òåндåнцèю унè÷òîжаòь 
ïåрåâяçь è èçбаâляòьñя îò ïåрåдаò÷èêîâ. 
Тåфлîн â êа÷åñòâå маòåрèала для ïуò нå 
ïîдõîдèò для нèõ. Эòî бûлî ïîдòâåрждåнî 
ïрè ïîâòîрнîé ïîèмêå ïòèц.

Äèñòанцèя мåжду мåñòîм çèмîâêè è лåò-
нèмè мåñòамè ïрîжèâанèя âарьèрîâалèñь 
îò 3900 дî 5000 êм. Оòñлåжèâанèå ñ ïî-
мîùью ñïуòнèêîâ ïîêаçалî, ÷òî îрлû ïрè-
лåòаюò на îднî è òî жå мåñòî çèмîâêè â 
òå÷åнèå мнîгèõ лåò. 
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Взрослый самец орла-могильника (Aquila heliaca) 
26047 из Казахстана. Фото Б.-У. Мейбурга.

Adult male Imperial Eagle (Aquila heliaca) 26047 
from Kazakhstan. Photo by B.-U. Meyburg.

tracked, over 5,000 km, and in the most 
east-westerly direction. After its second 
tracked wintering in Arabia it again took 
the same route towards China, but contact 
was lost shortly before it was presumed to 
have arrived there for the second time. One 
male, caught in March, was found breed-
ing in Bashkiriya (Russia) at 55°57’ N west 
of the Ural Mountains at the northernmost 
perimeter of the known breeding range in 
European Russia. The bird was caught a sec-
ond time in the wintering area in Novem-
ber wearing the transmitter which was still 
functioning. In January two years later it was 
caught for the third time, but the PTT had 
been lost or removed.

The ad. male with PTT 21819 was  trapped 
3 times, the tracking period lasted from 4 
March 1994 until 17 August 1995. It was  
without PTT when it was trapped for the last 
time on 31 January 1996. Its nest was found 
in Bashkyria (Russia, 55°57‘N/ 58°2‘E) with 
two nestlings. The distance between sum-
mer and winter ranges was 4,200 km. 

The four-year-old female with PTT 23671 
weighed 4,800 g. The weight according to 
the literature is 2.45–4.55 kilograms. It was  
tracked from  9 March 1995 until 17 March 
1996. The distance between summer and 
winter ranges was  over 5,000 km. It took 
the bird 3.5 weeks for its 5,000 km spring 
migration to China in 1995 and one month 
for the autumn migration to western Arabia.   

The habitat used in winter was mainly the 
Southwestern Arabian foothhills savannah. 
Montane woodlands were used to a much 
lesser extent.

This four-year-old female eagle spent  six 
months at its summer site in Xinjiang (Chi-
na) and  4 ½ months (6 April – 9 Sept. 1995) 

Шåñòь îрлîâ îòñлåдèлè дî èõ лåòнèõ 
гнåçдîâьåâ è, â бîльшèнñòâå ñлу÷аåâ, ïрî-
ñлåдèлè èõ îбраòнûé ïуòь дî Àраâèè. Чå-
òûрå ïòèцû âåñнîé мèгрèрîâалè â Рîññèю, 
îдна â Каçаõñòан è îдна â Кèòаé. Ïî мåнь-
шåé мåрå, дâå ïòèцû бûлè îòñòрåлянû на 
Àраâèéñêîм ïîлуîñòрîâå. Чåòûрёõлåòняя 
ñамêа ñ нîмåрîм уñòрîéñòâа PTT 23671, 
âñё åùё нå ñмåнèâшая мîлîдîé наряд на 
âçрîñлûé, бûла òяжåлåå, ÷åм èçâåñòнûå дî 
эòîгî îñîбè эòîгî âèда. Åё лåòнåå мåñòîî-
бèòанèå бûлî â ïрîâèнцèè Ñèньцçян â ñå-
âåрî-çаïаднîé ÷аñòè Кèòая, рядîм ñ гранè-
цåé ñ Мîнгîлèåé è Каçаõñòанîм. У нåё бûл 
ñамûé длèннûé маршруò мèграцèè ñрåдè 
âñåõ îòñлåжèâаåмûõ îрлîâ, бîлåå 5 òûñ. 
êм, è ñамûé удалённûé на âîñòîê. Ïîñлå åё 
âòîрîé îòñлåжåннîé çèмîâêè â Àраâèè îна 
ñнîâа ïрîñлåдîâала ïî òîму жå маршруòу 
â Кèòаé, нî êîнòаêò ñ нåé бûл ïîòåрян нå-
çадîлгî дî òîгî, êаê îна дîлжна бûла ïî 
раñ÷ёòам ïрèбûòь на мåñòî. Одèн ñамåц, 
ïîéманнûé â марòå, бûл наéдåн раçмнî-
жаюùèмñя â Башêèрèè (Рîññèя) на 55°57’ ê 
ñåâåрî-âîñòîêу îò Уральñêèõ гîр на ñåâåр-
нîм êраю çîнû раçмнîжåнèя â åâрîïåé-
ñêîé ÷аñòè Рîññèè. Ïòèцу ïîéмалè âòîрîé 
раç на çèмîâêå â нîябрå ñ ïåрåдаò÷èêîм, 
êîòîрûé âñё åùё рабîòал. Â янâарå, дâа 
гîда ñïуñòя, ñамца ïîéмалè â òрåòèé раç, 
нî ïåрåдаò÷èê бûл ïîòåрян èлè удалён.

Âçрîñлûé ñамåц ñ ïåрåдаò÷èêîм PTT 
21819 бûл ïîéман òрè раçа, ïåрèîд îò-
ñлåжèâанèя длèлñя ñ 4 марòа 1994 г. дî 
17 аâгуñòа 1995 г. Он бûл бåç ïåрåдаò÷è-
êа, êîгда бûл ïîéман â ïîñлåднèé раç 31 
янâаря 1996 г. Åгî гнåçдî бûлî наéдåнî â 
Башêèрèè (Рîññèя, 55°57‘ñ.ш./ 58°2‘â.д.) ñ 
дâумя ïòåнцамè. Äèñòанцèя мåжду лåòнè-
мè è çèмнèмè мåñòамè îбèòанèя ñîñòаâè-
ла 4200 êм.

Чåòûрёõлåòняя ñамêа ñ ïåрåдаò÷èêîм РТТ 
23671 âåñèла 4800 гр. Âåñ ïòèц ñîглаñнî 
лèòåраòурå ñîñòаâляåò 2,45–4,55 êг. Åё îò-
ñлåжèâалè â ïåрèîд ñ 9 марòа 1995 г. дî 
17 марòа 1996 г. Äèñòанцèя мåжду çèмнèм 
è лåòнèм мåñòîм îбèòанèя ñîñòаâèла бîлåå 
5 òûñ. êм. Âåñåнняя мèграцèя â Кèòаé на 
раññòîянèå 5 òûñ. êм çаняла у ïòèцû òрè ñ 
ïîлîâèнîé нåдåлè â 1995 г., а îñåнняя мè-
грацèя â çаïадную Àраâèю – мåñяц. Мåñòî 
îбèòанèя çèмîé бûлî ïрåèмуùåñòâåннî â 
югî-çаïаднîé ÷аñòè Àраâèè, â ñаâаннå у 
ïîднîжèя гîр. Гîрèñòûå лåñа èñïîльçîâа-
лèñь êуда мåньшå. 

Эòа ñамêа îрла ïрîâåла шåñòь мåñяцåâ â 
лåòнåм мåñòîîбèòанèè â Ñèньцçянå (Кèòаé) 
è 4,5 мåñяца (6 аïрåля – 9 ñåнòября 1995 г.) 
на çèмîâêå ïлîùадью 1360 êм2 (80% мèнè-
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in the wintering home range, 1,360 km² 
(80% MCP) in size. 

The ad. male marked with PTT 26047 
was tracked from 19 December 1995 up 
to 6 October 1996. The  summer and win-
ter ranges were  3,900 km apart from each 
other. Apparently this eagle was breeding 
in Kazakhstan (47°36’ N/ 67°55’ E). It was 
shot by American soldiers in Kuwait near 
the northern  boarder one month after the 
last fix was received.

The ad. female with PTT  23883 was 
trapped three times:  On 6 February 1998, 
23 January 2000 and 31 January 2001. The 
tracking period lasted from 3 February 2001 
up to 8 September 2002. The nest found 
some 163 km NW of Ufa (Russia, 55°54’ N/ 
54°25’E). The distance between the summer 
and winter ranges  amounted to 4,120 km.

Although already in full adult plumage 
when trapped for the first time on 20 De-
cember 1994 this male with PTT 21820 did 
not breed in the summer, but ranged over 
approx. 2,000 km² in Russia some 250 km 
WNW of Ufa. It was followed up to 28 De-
cember 1994.

On 23 November 2003 an ad. male was 
the first bird to be fitted with a GPS-en-
hanced PTT (ID 39587) and tracked until 17 
February 2004 which made it possible to 
study its wintering behaviour in great detail. 
Its home range was 5,900 km² in area with a 
diameter of up to 127 km. It was most often 
on the wing between 15.00 and 17.00 hrs 
(local time). It removed the GPS tag,  which 
was found on the ground, while still in the 
wintering area.

мальнîгî âûïуêлîгî мнîгîугîльнèêа).
Âçрîñлûé ñамåц, ïîмå÷åннûé РТТ 

26047, îòñлåжèâалñя ñ 19 дåêабря 1995 г. 
дî 6 îêòября 1996 г. Åгî лåòнåå è çèмнåå 
мåñòîîбèòанèå раñïîлагалèñь â 3900 êм 
друг îò друга. Ïî-âèдèмîму, эòîò îрёл 
раçмнîжалñя â Каçаõñòанå (47°36’ ñ.ш./ 
67°55’ â.д). Он бûл çаñòрåлåн амåрèêан-
ñêèмè ñîлдаòамè â Куâåéòå âîçлå ñåâåр-
нîé гранèцû ÷åрåç мåñяц ïîñлå òîгî, êаê 
бûла ïîлу÷åна ïîñлåдняя лîêацèя.

Âçрîñлую ñамêу ñ РТТ 23883 лîâèлè òрè 
раçа: 6 фåâраля 1998 г., 23 янâаря 2000 г. 
è 31 янâаря 2001 г. Ïåрèîд îòñлåжèâанèя 
длèлñя ñ 3 фåâраля 2001 г. дî 8 ñåнòября 
2002 г. Гнåçдî раñïîлагалîñь â 163 êм ê ñå-
âåрî-çаïаду îò Уфû (Рîññèя, 55°54’ ñ.ш./ 
54°25’â.д.). Раññòîянèå мåжду лåòнèм è çèм-
нèм мåñòîîбèòанèямè ñîñòаâèлî 4120 êм.

Хîòя ñамåц РТТ 21820, ïîéманнûé 20 дåêа-
бря 1994 г., бûл ïîêрûò âçрîñлûм îïåрåнè-
åм, îн нå раçмнîжалñя лåòîм, нî ïрîжèâал 
на òåррèòîрèè ïрèблèçèòåльнî â 2000 êм2 â 
Рîññèè, â 250 êм ê çаïаду-ñåâåрî-çаïаду îò 
Уфû. Åгî îòñлåжèâалè дî 28 дåêабря 1994 г. 

23 нîября 2003 г. âçрîñлûé ñамåц ñòал 
ïåрâîé ïòèцåé, îñнаùённîé ïåрåдаò÷è-
êîм ñ GPS (ID 39587), è åгî îòñлåжèâалè дî 
17 фåâраля 2004 г., ÷òî ñдåлалî âîçмîж-
нûм èçу÷åнèå åгî ïîâåдåнèя ïрè çèмîâêå 
ñ бîльшîé òî÷нîñòью. Åгî мåñòîîбèòанèå 
бûлî ïлîùадью 5900 êм2 ñ дèамåòрîм дî 
127 êм. Чаùå âñåгî îн наõîдèлñя â ïîлёòå 
ñ 15.00 дî 17.00 ÷аñîâ ïî мåñòнîму âрå-
мåнè. Он èçбаâèлñя îò GPS-мая÷êа, êîòî-
рûé ïîçжå нашлè на çåмлå, êîгда îрёл âñё 
åùё наõîдèлñя на çèмîâêå.

Рис. 2. Четырёхлетняя самка орла-могильника с PTT 
23671 в 1995 г. затратила 3,5 недели на свою весен-
нюю миграцию в Китай, протяжённостью 5 тыс. км, и 
1 месяц на осеннюю миграцию в Западную Аравию. 
Она провела 6 месяцев на своём летнем участке в 
Синьцзяне (Китай) и 4,5 месяца в зоне зимовки.

Fig. 2. The four-year-old female Imperial Eagle with PTT 
23671 took 3.5 weeks for its 5,000 km spring migra-
tion to China in 1995 and 1 month for the autumn 
migration to western Arabia. It spent 6 months at its 
summer site in Xinjiang (China) and 4.5 months in the 
wintering area.
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In 2005, five nestling Imperial Eagles (Aqui-
la heliaca) were fitted with battery-powered 
GPS Satellite Transmitters (PTTs) in Slova-
kia to study their behaviour after fledging, 
two of them in the east and the other three 
in the west of the country. The PTTs (LC4s 
made by Microwave Telemetry, Inc. USA) 
had one of the batteries removed to reduce 
the weight, and weighed about 90g.

A total of 598 GPS fixes were received. 
The number of locations varied between 45 
and 244 per bird, the tracking periods be-
tween three months and one year. From a 
female (PTT 59281, “Stefani”), a total of 110 
GPS fixes were acquired during 23 August 
2005 – 26 August 2006. 

Two young females migrated to Greece 
and Turkey, respectively, while the three 
other young eagles dispersed, and only 
visited neighbouring countries. The young 
eagle that wintered in Turkey during1 De-
cember 2005 – 18 March 2006 about 44 
km NNE of Izmir, moved to north-western 
Italy in the spring. 

The behaviours between fledging and 
independence differed between birds and 
were sometimes surprising. Two young 
eagles moved within about 9 km of their 
nests, while the others moved up to 43 km 
away from theirs.

One of the young eagles (59281) was lo-
cated most of the time closer to the nest of 
another tagged eaglet (59284) than to its 
own. 59281 was located twice (7 and 26 
September) less than one kilometer from 
the nest of 59284, which was some 12.3 km 

Â 2005 г. ïяòь ïòåнцîâ îрла-мîгèльнèêа 
(Aquila heliaca) èç Ñлîâаêèè бûлè ïîмå-
÷åнû GPS òранñмèòòåрамè на баòарåéêаõ 
(РТТ) для èçу÷åнèя èõ ïîâåдåнèя ïîñлå 
âûлåòа èç гнåçда. Äâа ïòåнца бûлè ïîмå-
÷åнû на âîñòîêå ñòранû è òрè на çаïадå. 
РТТ мîдåлè LC4s ïрîèçâîдñòâа Microwave 
Telemetry, Inc., ÑШÀ, èмåюò на îдну баòа-
рåю мåньшå, для умåньшåнèя âåñа è âåñяò 
â èòîгå îêîлî 90 граммîâ. 

Ñуммарнî 598 GPS-ïîçèцèé бûлî ïîлу-
÷åнî. Кîлè÷åñòâî òî÷åê âарьèрîâалî îò 45 
дî 244 на îдну ïòèцу, а âрåмя ñлåжåнèя – 
îò òрёõ мåñяцåâ дî îднîгî гîда. Оò ñамêè 
PTT 59281, «Ñòåфанè» бûлî ïîлу÷åнî 110 
òî÷åê â ïåрèîд ñ 23 аâгуñòа 2005 г. ïî 26 
аâгуñòа 2006 г. 

Ïуòè мèграцèè дâуõ мîлîдûõ ñамîê лå-
жалè â Грåцèю è Турцèю ñîîòâåòñòâåннî. 
À òрè другèõ мîлîдûõ îрла раññрåдîòî÷è-
лèñь ïî ñîñåднèм ñòранам. Ïòèца, çèмî-
âаâшая â Турцèè ñ 1 дåêабря 2005 г. ïî 18 
марòа 2006 г. â 44 êм ê ÑÑÂ îò г. Иçмèр, 
âåñнîé улåòåла â ñåâåрî-çаïадную Иòа-
лèю. Ïîâåдåнèå îрлîâ мåжду âûлåòîм èç 
гнåçда è ñамîñòîяòåльнîñòью îòлè÷алîñь 
îò îñîбè ê îñîбè è ïîрîé удèâлялî. Äâа 
мîлîдûõ îрла ïåрåмåùалèñь â ïрåдåлаõ 9 êм 
îò èõ гнåçда, òîгда êаê îñòальнûå улåòалè 
ïрî÷ь îò гнåçда на раññòîянèå дî 43 êм. 

Одèн èç îрляò (PTT 59281) ÷аùå îòмå-
÷алñя блèç гнåçда другîгî ïîмå÷åннîгî 
îрлёнêа (РТТ 59284), ÷åм îêîлî ñâîåгî 
рîднîгî. Äâаждû (7 è 26 ñåнòября) РТТ 
59281 наõîдèлñя мåнåå ÷åм â 1 êм îò 
гнåçда РТТ 59284, ïрè òîм, ÷òî раññòîянèå 
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Молодой орёл-могильник (Aquila heliaca) с GPS/GSM-трекером. Фото М. Корепова.

Imperial Eagle (Aquila heliaca) with GPS/GSM-datalogger. Photo by M. Korepov.

away from its natal nest, while 59284 was 
often far away. The question arises whether 
the visitor was fed by the neighboring pair.

Four young eagles became independent 
between the end of August and the begin-
ning of October, while a young male did 
not leave its natal nest area until mid-De-
cember.

None of the tags transmitted for the ex-
pected battery-life of about 18 months, and 
battery voltage remained high for all tags 
until transmissions ceased, suggesting that 
cessation of transmission was due to some-
thing other than battery failure. In the case 
of the eagle last located in northern Italy it 
could have been shot. Eagle 59280 last lo-
cated in Greece was later found dead in Slo-
vakia and might have been poisoned.

мåжду гнёçдамè ñîñòаâлялî îêîлî 12,3 êм. 
Â òî жå âрåмя РТТ 59284 îбû÷нî наõîдèл-
ñя дîâîльнî далåêî îò ñâîåгî гнåçда. Âîç-
нèêаåò âîïрîñ – ïîдêармлèâала лè òåррè-
òîрèальная ïара ïрèшлîгî ñлёòêа? 

Чåòûрå ñлёòêа îбрåлè ñамîñòîяòåль-
нîñòь мåжду êîнцîм аâгуñòа è на÷алîм 
îêòября. Одèн èç îрляò – мîлîдîé ñамåц 
– нå ïîêèдал ñâîåé наòальнîé îблаñòè дî 
ñåрåдèнû дåêабря.

Нè îдèн èç òрåêåрîâ нå ïрîрабîòал 
îжèдаåмîгî ñрîêа â 18 мåñяцåâ, îгранè-
÷åннîгî ïрîдîлжèòåльнîñòью рабîòû ба-
òарåè. Ïрè эòîм, çаряд баòарåè îñòаâалñя 
âûñîêèм âî âñåõ ïåрåдаò÷èêаõ дî ïрåêра-
ùåнèя èõ рабîòû, ÷òî гîâîрèò î òîм, ÷òî 
ïåрåда÷а ñèгнала ïрåêраòèлаñь ïî èнîé 
ïрè÷èнå, ÷åм âûõîд баòарåé èç ñòрîя. Ор-
лèца, êîòîрую â ïîñлåднèé раç çаñåêлè â 
ñåâåрнîé Иòалèè, âåрîяòнî, бûла çаñòрå-
лåна. Â ñлу÷аå îрла РТТ 59280, ïîñлåднèé 
ñèгнал îò êîòîрîгî ïрèшåл èç Грåцèè, а 
òруï бûл наéдåн â Ñлîâаêèè, ïрè÷èнîé гè-
бåлè мîглî бûòь îòраâлåнèå.
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The highest breeding density of the Eastern 
Imperial Eagle (Aquila heliaca) population 
in the Carpathian basin can be found on our 
chosen area in the Jászság region. This land 
was the main project area of the European 
Union Helicon Life+ program that ran be-
tween 2012–2015, during which we GPS 
marked nestlings in the nearby regions. The 
markings took place between 2011–2015. 
In 2011 one nestling, in 2012 five were 
marked with GPS-Argos (Microwave) trans-
mitters. In 2013 four nestlings, in 2014 also 
four and in 2015 one nestling received a 
GPS-GSM (Ecotone) transmitter. We exam-
ined altogether 12961 occurrence points of 
14 neighboring birds. From these data us-
ing the QGIS Spatial Point pattern analysis 
algorithm, we created the polygon of the 
territories. The smallest territory was 272 
hectares, the biggest 5967 hectares. The 
average territory size was 2849 hectares. 
We examined the difference between the 
sizes of the territories of eagles marked by 
the two different device types, but it didn’t 
prove to be significant. We compared these 
limited territories with the Thiessen poly-
gons (based on the annually inhabited nest 
locations). In most of the cases, the pattern 
of the limited territories differed from the 
Thiessen polygons. In all 14 territories, we 
examined the proportions of the land cover 
categories based on the Corine Land Cov-
er 50 (clc50). 32 different subcategories 
were found in the territories, from which 
we created 5 main categories: agricultural 
areas, grasslands, built-up areas, woody 

Â îблаñòè Яñшаг, гдå раñïîлîжåна наша 
рабî÷ая ïлîùадêа, îбèòаåò ñамая ïлîò-
ная гнåçдîâая груïïèрîâêа îрла-мîгèль-
нèêа (Aquila heliaca) на Ñрåднåдунаéñêîé 
нèçмåннîñòè. Эòа îблаñòь бûла îñнîâнîé 
òåррèòîрèåé, на êîòîрîé îñуùåñòâлял-
ñя ïрîåêò ïî Ïрîграммå Åâрîïåéñêîгî 
Ñîюçа «Helicon Life+» â 2012–2015 гг., 
â õîдå êîòîрîé мû мåòèлè ïòåнцîâ GPS-
òранñмèòòåрамè. Мå÷åнèå ïрîõîдèлî â 
2011–2015 гг.: â 2011 гîду 1 ïòåнåц è 5 
â 2012 гîду бûлè ïîмå÷åнû Argos/GPS-
òрåêåрамè (Microwave), а â 2013 г. – 4, â 
2014 г. – 4 è â 2015 г. – 1 îрлёнîê ïîлу-
÷èлè GPS/GSM-òрåêåрû (Ecotone). Âñåгî 
мû ïîлу÷èлè 12961 лîêацèé îò 14 ïòèц, 
âûшåдшèõ ñ нåïîдалåêу раñïîлîжåн-
нûõ друг îò друга гнåçд. На îñнîâанèè 
эòèõ даннûõ ñ èñïîльçîâанèåм алгîрèò-
ма «Àналèç òî÷å÷нîгî рèñунêа» â QGIS 
бûл раññ÷èòан ïîлèгîн èндèâèдуальнûõ 
у÷аñòêîâ. Ïлîùадь ñамîгî малåньêîгî 
у÷аñòêа ñîñòаâèла 272 га, а ñамîгî бîль-
шîгî – 5967 га. Ñрåдняя ïлîùадь èндèâè-
дуальнîгî у÷аñòêа ñîñòаâèла 2849 га. Мû 
раññмîòрåлè раçнèцу мåжду ïлîùадью 
у÷аñòêîâ îрлîâ, ïîмå÷åннûõ раçнûмè òè-
ïамè уñòрîéñòâ, нî îна îêаçалаñь нåçна-
÷èòåльна. Мû ïрîâåрèлè èндèâèдуальнûå 
у÷аñòêè на ñîîòâåòñòâèå ïîлèгîнам Тèñ-
ñåна (на îñнîâå раñïîлîжåнèя åжåгîднî 
çанèмаåмûõ гнåçд). Â бîльшèнñòâå ñлу÷а-
åâ ñòруêòура î÷åр÷åннûõ у÷аñòêîâ îòлè-
÷алаñь îò ïîлèгîнîâ Тèññåна. На âñåõ 14 
èндèâèдуальнûõ у÷аñòêаõ мû ïîñ÷èòалè 
ñîîòнîшåнèå раçнûõ êаòåгîрèé çåмåль-
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Орёл-могильник (Aquila heliaca) на присаде у гнезда. 
Фото С. Адамова.

Imperial Eagle (Aquila heliaca) on perch near the nest. 
Photo by S. Adamov.

areas and others. The proportions were: 
82% agricultural area, 11% grassland, 3% 
woody area, 2% built-up area and 2% other. 
Examining the territory polygons individu-
ally we didn’t find a significant difference 
between the surface coating. We defined 
the boundary density of the territories as the 
length of the borders of the clc50 polygons 
on a given unit of land. Land covering pro-
portions were not altered by size; however, 
boundary density was higher in smaller re-
gions. So, we can suppose that higher di-
versity areas can sustain smaller territories. 
Furthermore, we found that the territories 
seldom contained built-in areas. Looking at 
the whole sample territory (minimum con-
vex polygon including territories polygons) 
we found that the presence of public roads, 
built-up areas influence the occurrence of 
the points. So, we conclude that the habitat 
use of fledglings was primarily influenced 
by the human infrastructure and by the lo-
cation of neighboring territories.

нîгî ïîêрûòèя на îñнîâå даннûõ Corine 
Land Cover 50 (clc50). Âñåгî на у÷аñòêаõ 
бûлî âûяâлåнî 32 раçнûå ïîдêаòåгîрèè 
çåмåльнîгî ïîêрûòèя, èç êîòîрûõ бûлè 
âûдåлåнû 5 îñнîâнûõ: ñåльñêîõîçяéñòâåн-
нûå угîдья (82 %), луга è ïаñòбèùа (11 %), 
лåñнûå угîдья (3 %), çаñòрîåннûå òåррèòî-
рèè (2 %) è другèå (2 %). Иçу÷ая ïîлèгîнû 
èндèâèдуальнûõ у÷аñòêîâ ïî îòдåльнîñòè, 
мû нå îбнаружèлè ñуùåñòâåннîé раçнè-
цû мåжду ïîâåрõнîñòнûм ïîêрûòèåм. Мû 
îïрåдåлèлè гранè÷ную ïлîòнîñòь èндèâè-
дуальнûõ у÷аñòêîâ êаê длèну гранèц ïîлè-
гîнîâ clc50 у÷аñòêîâ на åдèнèцу ïлîùадè 
çåмлè. Ïрîïîрцèè ïлîùадåé çåмåльнîгî 
ïîêрûòèя нå èçмåнялèñь â çаâèñèмîñòè îò 
раçмåра у÷аñòêа, îднаêî гранè÷ная ïлîò-
нîñòь бûла âûшå â малûõ. Ïîэòîму мû мî-
жåм ïрåдïîлîжèòь, ÷òî на òåррèòîрèяõ ñ 
бîльшèм раçнîîбраçèåм бèîòîïîâ, мîгуò 
ñòабèльнî ïîддåржèâаòьñя мåньшèå ïî 
ïлîùадè èндèâèдуальнûå у÷аñòêè îрлîâ. 
Крîмå òîгî, мû çамåòèлè, ÷òî èндèâèду-
альнûå у÷аñòêè îрлîâ èçрåдêа âêлю÷аюò 
çаñòрîåннûå раéîнû. Раññмаòрèâая âñю 
мîдåльную ïлîùадêу (мèнèмальнûé âû-
ïуêлûé мнîгîугîльнèê, âêлю÷аюùèé ïî-
лèгîнû èндèâèдуальнûõ у÷аñòêîâ), мû 
îбнаружèлè, ÷òî налè÷èå îбùåñòâåннûõ 
дîрîг è у÷аñòêîâ çаñòрîéêè âлèяюò на ïî-
ñåùаåмîñòь òåррèòîрèé îрламè. Таêèм 
îбраçîм, мû ïрèшлè ê âûâîду, ÷òî èñïîль-
çîâанèå ñрåдû îбèòанèя ñлёòêамè çаâèñèò 
глаâнûм îбраçîм îò ÷åлîâå÷åñêîé èн-
фраñòруêòурû, а òаêжå îò раñïîлîжåнèя 
èндèâèдуальнûõ у÷аñòêîâ ñîñåдñòâуюùèõ 
îрлîâ.
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Satellite tracking became a frequently ap-
plied method for the study and conservation 
of raptors during the last decade, although 
the data derived from different projects are 
rarely analyzed together. Similarly Eastern 
Imperial Eagles (Aquila heliaca) have been 
tracked from several projects in eight coun-
tries in the western part of the distribution 
range from 2008 to 2018. The large eastern 
populations of the imperial eagles in Russia 
and Kazakhstan are migratory, while these 
western populations in Central-Europe, 
the Balkans, Anatolia and the Caucasus are 
thought to be resident. In the recent pre-
sentation our aim was to give an overview 
about these extensive tracking studies and 
to show the large-scale dispersal movement 
of immature imperial eagles from the dif-
ferent resident populations of the species. 
All together we gathered data of 171 satel-
lite-tracked individuals, which tags provid-
ed more than 1.5 million locations of the 
individuals’ dispersal movements. The fol-
lowing number of specimens were tagged 
in the different countries: Hungary (74 spec, 
2011–2018), Austria (26 spec, 2011–2018), 
Bulgaria (25 spec, 2008–2014), Georgia 
(15 spec, 2016–2018), Asian Turkey (11 
spec, 2017–2018), Czech Republic (7 spec, 
2017–2018), Slovakia (6 spec, 2017–2018), 
Macedonia (5 spec, 2013), European Turkey 
(2 spec, 2009). Both Argos/GPS (Micro-
wave, NorthstarST) and GPS/GSM (Ecotone, 
Ornitella, Aquila) type tags were used. The 
tagging was financed by various sources, 
of which the most important ones were 
the EU LIFE Program, Bulgaria-Turkey and 
ETC-Coro-SKAT Cross-border cooperation 
program, MME BirdLife Hungary, wind-
farm companies and Technisches Bьro fьr 
Biologie (Rainer Raab). The overview of the 
dispersal movements of immature imperi-
al eagles showed, that the original theory 
that these populations were resident, was 
right in general, although a small fraction of 
individuals still showed clear southward mi-
gration movement at their first winter. Also 
it was shown that the site fidelity and na-
tal philopatry was very high, as only a very 
small fraction of the individuals moved tem-
porarily to the territory of other breeding 
populations and in all cases they returned 
to the natal population if they survived their 
journey.

Â òå÷åнèå ïîñлåднåгî дåñяòèлåòèя ñïуòнè-
êîâîå îòñлåжèâанèå ñòалî ÷аñòî ïрèмå-
няåмûм мåòîдîм èçу÷åнèя è ñîõранåнèя 
ïåрнаòûõ õèùнèêîâ, õîòя даннûå, ïîлу-
÷åннûå â раçнûõ ïрîåêòаõ, рåдêî аналè-
çèруюòñя âмåñòå. Таê, ñ 2008 ïî 2018 гг. 
îрлû-мîгèльнèêè (Aquila heliaca) бûлè 
ïîмå÷åнû ïåрåдаò÷èêамè â õîдå нåñêîль-
êèõ ïрîåêòîâ â âîñьмè ñòранаõ â çаïаднîé 
÷аñòè арåала âèда. Â îòлè÷èå îò êруïнûõ 
âîñòî÷нûõ ïîïуляцèé мîгèльнèêа Рîññèè 
è Каçаõñòана, îрлû èç êîòîрûõ мèгрèру-
юò, â эòèõ çаïаднûõ ïîïуляцèяõ Цåнòраль-
нîé Åâрîïû, Балêан, Àнаòîлèè è Каâêаçа 
îрлû ñ÷èòаюòñя îñёдлûмè. 

Цåль даннîé рабîòû â òîм, ÷òîбû даòь 
îбçîр эòèõ îбшèрнûõ èññлåдîâанèé ïî 
îòñлåжèâанèю îрлîâ-мîгèльнèêîâ è ïî-
êаçаòь шèрîêîмаñшòабнîå раññåèâанèå 
нåïîлîâîçрåлûõ îрлîâ èç раçнûõ îñёд-
лûõ ïîïуляцèé эòîгî âèда. Âñåгî мû ñî-
бралè даннûå îò 171 îрла, ïîмå÷åннûõ 
ïåрåдаò÷èêамè, êîòîрûå ñîдåржаò бîлåå 
1,5 мèллèîна лîêацèé. Â раçнûõ ñòранаõ 
бûлî ïîмå÷åнî ñлåдуюùåå êîлè÷åñòâî 
ïòèц: â Âåнгрèè 74 îрла (2011–2018 гг.), 
â Àâñòрèè – 26 (2011–2018 гг.), â Бîлга-
рèè – 25 (2008–2014 гг.), â Груçèè – 15 
(2016–2018 гг.), â Турцèè – 11 (2017–2018 
гг.), â Чåõèè – 7 (2017–2018 гг.), â Ñлîâа-
êèè – 6 (2017–2018 гг.), â Маêåдîнèè – 5 
(2013 г.), â åâрîïåéñêîé ÷аñòè Турцèè – 2 
(2009 г.). Иñïîльçîâалèñь ïåрåдаò÷èêè 
дâуõ òèïîâ: Argos/GPS (фèрм Microwave 
è NorthstarST) è GPS/GSM (фèрм Ecotone, 
Ornitella, Aquila). Мå÷åнèå ïòèц фèнан-
ñèрîâалîñь èç раçлè÷нûõ èñòî÷нèêîâ, 
наèбîлåå âажнûмè èç êîòîрûõ бûлè Ïрî-
грамма Åâрîñîюçа LIFE, Бîлгарèя-Турцèя 
è ETC-Coro-SKAT ïрîграмма òранñгра-
нè÷нîгî ñîòруднè÷åñòâа, MME / BirdLife 
Âåнгрèè, âåòрîэнåргåòè÷åñêèå êîмïанèè 
è «Тåõнè÷åñêèé îфèñ ïî бèîлîгèè Раé-
нåра Раба». Обçîр раññåèâанèя мîлîдûõ 
îрлîâ-мîгèльнèêîâ ïîêаçал, ÷òî ïåрâîна-
÷альная òåîрèя î òîм, ÷òî эòè ïîïуляцèè 
яâляюòñя îñёдлûмè, бûла ïраâèльнîé â 
цåлîм, õîòя нåбîльшая ÷аñòь мîлîдûõ ïî-
ïрåжнåму дåмîнñòрèруюò â ïåрâую çèму 
÷ёòêую мèграцèю на юг. Таêжå бûлî ïîêа-
çанî, ÷òî âåрнîñòь мåñòу è наòальная фè-
лîïаòрèя î÷åнь âûñîêè, òаê êаê лèшь нå-
бîльшая ÷аñòь îрлîâ âрåмåннî âнåдрялаñь 
на òåррèòîрèю другèõ гнåçдîâûõ ïîïуля-
цèé, è âî âñåõ ñлу÷аяõ îнè âîçâраùалèñь ê 
наòальнîé ïîïуляцèè, åñлè îнè âûжèâалè 
â ñâîём ïуòåшåñòâèè.
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Пример перемеще-
ний молодых орлов-
могильников (Aquila 
heliaca) из Венгрии 
(вверху) и Македонии 
(внизу) по данным из: 
satellitetracking.eu

An example of the 
movements of young 
Imperial Eagles 
(Aquila heliaca) from 
Hungary (top) and 
Macedonia (bottom) 
according to data from: 
satellitetracking.eu
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Identification of mortality factors and their 
significance along with dispersal pattern 
and spatial distribution of mortality events 
is essential for applying successful conser-
vation measures for long lived species such 
as Eastern Imperial eagle (Aquila heliaca). 
We investigated mortality events of Eastern 
Imperial eagles from the Bulgarian popula-
tion established by various methods - satel-
lite tracking, casual records and powerline 
search. Totally 23 juvenile Eastern Imperial 
eagles have been fitted with Argos /GPS 
transmitters in their nests in Bulgaria in the 
period 2008-2013 and 16 of them were 
found dead. Main threat identified was elec-
trocution accounting for 44 % of the fatali-
ties, following by poisoning (13%), shoot-
ing (6%), collision with powerlines (6%), 
collision with car (6%), diseases (6%). The 
cause for 14% of the fatalities was unknown. 
Most of the fatalities happened in Bulgaria 
(n=9) and Turkey (n=6). Dispersal distance 
varies significantly as some birds reached 
Israel, Syria, Saudi Arabia and Sudan while 
others stayed on the Balkan Peninsula and 
in Turkey. Majority of the birds spent their 
first winter outside Europe in Turkey, Mid-
dle East and Africa.  Long distance nomadic 
movements northward during the spring 
and summer to Ukraine, Belarus and north-
ernmost to Latvia and Russia have been re-
corded as well but no mortality was record-
ed during those northward movement. All 
known cases of mortality of Imperial eagles 

Âûяâлåнèå фаêòîрîâ âåдуùèõ ê ñмåрòнî-
ñòè, èõ çна÷èмîñòь è раñïрîñòранённîñòь, 
а òаêжå ïрîñòранñòâåннîå раñïрåдåлåнèå 
ñлу÷аåâ гèбåлè, ñîâåршåннî нåîбõîдèмî 
для уñïåшнîé îõранû âèдîâ, èмåюùèõ 
длèòåльнûé ñрîê жèçнè, òаêèõ êаê îрёл-
мîгèльнèê (Aquila heliaca). Мû èññлåдî-
âалè ñлу÷аè гèбåлè îрла-мîгèльнèêа èç 
бîлгарñêîé ïîïуляцèè ñ ïîмîùью раçнîî-
браçнûõ мåòîдîâ – ñïуòнèêîâîгî мå÷åнèя, 
ñлу÷аéнîгî ñбîра даннûõ, è ïîèñêа âдîль 
ЛЭÏ. Â ïåрèîд ñ 2008 ïî 2013 гг. â Бîл-
гарèè 23 мîлîдûõ îрла-мîгèльнèêа бûлè 
ïîмå÷åнû Argos/GPS-ïåрåдаò÷èêамè â 
ñâîèõ гнёçдаõ, è 16 èç нèõ бûлè ïîçднåå 
наéдåнû мёрòâûмè. Оñнîâнîé ïрè÷èнîé 
гèбåлè (44%) ñòалî ïîражåнèå элåêòрî-
òîêîм, çаòåм – îòраâлåнèå (13%), îгнå-
ñòрåльнûå ранåнèя (6%), ñòîлêнîâåнèя ñ 
ïрîâîдамè ЛЭÏ (6%), ñòîлêнîâåнèя ñ аâ-
òîмîбèлямè (6%), бîлåçнè (6%). Ïрè÷èнû 
гèбåлè îñòаâшèõñя 14% ñлу÷аåâ îñòалèñь 
нåâûяñнåннûмè. Бîльшèнñòâî ïòèц ïîгèб-
лî â Бîлгарèè (n=9) è Турцèè (n=6). Äèñ-
òанцèя раçлёòа ïòèц ñåрьёçнî âарьèрîâа-
ла, ïîñêîльêу нåêîòîрûå ïòèцû улåòåлè â 
Иçраèль, Ñèрèю, Ñаудîâñêую Àраâèю è 
Ñудан, â òî âрåмя êаê îñòальнûå îñòалèñь 
на Балêанаõ è â Турцèè. Бîльшèнñòâî ïòèц 
ïрîâåлè ñâîю ïåрâую çèму çа ïрåдåламè 
Åâрîïû – â Турцèè, на Блèжнåм Âîñòîêå 
è â Àфрèêå. Бûлè îòмå÷åнû дальнèå êî-
÷åâêè ê ñåâåру â âåñåннèé è лåòнèé ïåрè-
îдû â ñòîрîну Уêраèнû, Бåларуñè è åùё 
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from Bulgarian (n=37) in the period 2008-
2017 including those identified by satel-
lite tracking were analysed also. The main 
mortality cause was again electrocution 
accounting for 43 % of the fatalities. Other 
causes include shooting (11%), poisoning 
(11%), collision with powerlines (8 %) and 
collision with cars (5%). Shooting might be 
underestimated if mortality is studied by 
satellite tracking only. The results indicate 
that International collaboration should be 
part of the conservation strategies for the 
Bulgarian Eastern Imperial eagle population 
with Turkey as a key country for conserva-
tion interventions.

ñåâåрнåå – ê Лаòâèè è Рîññèè, нî на эòèõ 
наïраâлåнèяõ ñлу÷аåâ ñмåрòнîñòè çарåгè-
ñòрèрîâанî нå бûлî.

Âñå èçâåñòнûå ñлу÷аè гèбåлè îрлîâ-мî-
гèльнèêîâ èç Бîлгарèè (n=37) â ïåрèîд 
ñ 2008 ïî 2017 гг., âêлю÷ая òå, ÷òî бûлè 
îбнаружåнû благîдаря ñïуòнèêîâîму мå-
÷åнèю, òаêжå бûлè ïрîаналèçèрîâанû. 
Оñнîâнîé ïрè÷èнîé ñмåрòè ñнîâа ñòалî 
ïîражåнèå элåêòрîòîêîм (43 %). Äругèå 
ïрè÷èнû гèбåлè âêлю÷алè îгнåñòрåльнûå 
ранåнèя (11%), îòраâлåнèå (11%), ñòîл-
êнîâåнèя ñ ïрîâîдамè ЛЭÏ (8 %) è ñòîл-
êнîâåнèя ñ аâòîмîбèлямè (5%). Гèбåль îò 
âûñòрåлîâ îêаçûâаåòñя нåдîîцåнåннîé, 
êîгда ñмåрòнîñòь èçу÷аåòñя òîльêî ïî дан-
нûм ñî ñïуòнèêîâûõ ïåрåдаò÷èêîâ. Нашè 
рåçульòаòû гîâîряò î òîм, ÷òî мåждуна-
рîднîå ñîòруднè÷åñòâî ñ Турцèåé, êаê 
êлю÷åâîé ñòранîé для ïрîâåдåнèя ïрèрî-
дîîõраннûõ мåрîïрèяòèé, дîлжнî ñòаòь 
÷аñòью ñòраòåгèè ïî ñîõранåнèю бîлгар-
ñêîé ïîïуляцèè îрла-мîгèльнèêа.

Солнечный орёл Тимоша после первой успешной 
зимовки, 1 мая 2018 г., Северный Кавказ. 

Фото М. Корепова.

Imperial Eagle named Timosha after the first 
successful wintering, May 1, 2018, North Caucasus. 

Photo by M. Korepov.
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At the end of 2017 within the frames of 
the project “Studying of migrations and 
wintering sites of Imperial Eagle (Aquila 
heliaca) from Volga population” five nest-
lings of Imperial Eagles were tagged with 
GPS/GSM trackers manufactured by Aquila 
Systems company. Tagged birds originat-
ed from four districts of Ulyanovsk region 
– Baryshskiy, Mayninskiy, Radischevskiy, 
and Melekskiy. In the last district, we chose 
for tagging two nestlings from one brood 
to study the migrating behavior of siblings. 
The tagged birds belong to three breeding 
groups: Central (basin of river Malaya Sviya-
ga), Zasyzranskaya (interfluve of rivers Syz-
ranka and Tereshka) and Zavolzhkaya (left 
bank of river Volga). Two tagged birds are 
from nests typical for the Volga population 
– forest-steppe nesting stereotype: nest is 
on top of a Pine tree growing in the forest 
edge on a hill; the other three were from 
non-typical nests – steppe nesting stereo-
type: nest is in the upper part of a canopy of 
leaf or pine tree growing in the shelterbelt 
amid the agricultural landscape. Among the 
tagged birds were two females and three 
males.

Autumn migration of young eagles start-
ed at the end of September – beginning of 
October (September 24th – 2 individuals, 
September 29th – 1 ind., October 2nd – 2 
ind.) and lasted from 1 to 1.5 months (31, 
34, 41, 42, 45 days), thus it finished at the 
end of October – first half of November (Oc-
tober 27th, November 1st, 7th, 8th, 12th). The 
migration to the Middle East passed on a 
broad front either straight through the Cau-
casus or skirting the Caspian Sea from the 
East. Length of migration routes vary from 
4000 to 7000 km (4135, 5223, 5692, 5801, 
6952 km).

Â êîнцå èюля 2017 г. â рамêаõ ïрîåêòа 
«Иçу÷åнèå ïуòåé мèграцèè è мåñò çèмîâîê 
ïîâîлжñêîé ïîïуляцèè ñîлнå÷нûõ îрлîâ 
(Aquila heliaca)» на òåррèòîрèè рåгèîна 
GPS/GSM òрåêåрамè (êîмïанèя Aquila) 
ïîмå÷åнû 5 ïòåнцîâ ñîлнå÷нûõ îрлîâ. 
Трåêåрû ïîâåшåнû на ïòèц èç ÷åòûрёõ 
раéîнîâ Ульянîâñêîé îблаñòè – ïî îднî-
му â Барûшñêîм, Маéнñêîм è Радèùåâ-
ñêîм раéîнå, дâа – â Мåлåêåññêîм. Â ïî-
ñлåднåм ñлу÷аå бûлî ïîмå÷åнî дâа ïòåнца 
èç îднîгî гнåçда. Ïîмå÷åннûå îрлû ïрè-
надлåжаò ê òрём гнåçдîâûм груïïèрîâêам: 
цåнòральнîé (баññåéн Малîé Ñâèягè), çа-
ñûçранñêîé (мåждурå÷ьå Ñûçранêè è Тå-
рåшêè) è çаâîлжñêîé (Лåâîбåрåжьå Âîл-
гè). Гнёçда, â êîòîрûõ ïîмå÷åнû ïòåнцû, 
ïрèнадлåжаò êаê ê òèïè÷нîму для ïîâîлж-
ñêîé ïîïуляцèè âèду (лåñîñòåïнîé ñòåрå-
îòèï – гнåçдîâанèå на âåршèнаõ îïушå÷-
нûõ ñîñåн на âîçâûшåннîñòяõ) – 2 îñîбè, 
òаê è ê нåòèïè÷нîму (ñòåïнîé ñòåрåîòèï 
– гнåçдîâанèå â âåрõнåé ÷аñòè êрîнû лè-
ñòâåннûõ è õâîéнûõ дåрåâьåâ â лåñîïîлî-
ñаõ ñрåдè агрîландшафòîâ) – 3 îñîбè. Иç 
ïîмå÷åннûõ ïòèц дâå îêаçалèñь ñамêамè è 
òрè – ñамцамè.

Оñåнняя мèграцèя мîлîдûõ îрлîâ на÷а-
лаñь â êîнцå ñåнòября – на÷алå îêòября (24 
ñåнòября – 2 îñîбè, 29 ñåнòября – 1 îñîбь, 
2 îêòября – 2 îñîбè), ïрîдîлжалаñь 1–1,5 
мåñяца (31, 34, 41, 42, 45 днåé) è çаêîн-
÷èлаñь â êîнцå îêòября – ïåрâîé ïîлîâèнå 
нîября (27 îêòября, 1, 7, 8 è 12 нîября). 
Мèграцèя îрлîâ на Блèжнèé Âîñòîê шла 
шèрîêèм фрîнòîм лèбî наïрямую ÷åрåç 
Каâêаç, лèбî â îбõîд Каñïèéñêîгî мîря ñ 
âîñòî÷нîé ñòîрîнû. Ïрîòяжåннîñòь îñåн-
нåгî ïåрåлåòа раçнûõ îñîбåé раñïîлага-
лаñь â дèаïаçîнå îò 4 дî 7 òûñ. êм (4135, 
5223, 5692, 5801, 6952 êм).
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Young eagles from the forest-steppe type 
of nesting sites started autumn migration 
earlier (on the 24th of September) and flew 
longer distance (4920 and 4339 km direct-
ly) than ones from the steppe-type nests 
(3008, 3090 and 3362 km directly from the 
nest to the wintering site). But we found no 
significant differences in migrating routes 
between birds with the different breeding 
stereotype. Siblings took the different ways 
as well – male passed through the Cauca-
sus and female skirted east the Caspian Sea, 
but at last, they came to the same region to 
spend winter.

Four out of five young eagles spent win-
ter in the deserted regions of Arabian Pen-
insula: in the middle of the peninsula at the 
border between plateaus and deserts, on 
the coast of the Red Sea and in the south-
ern highlands (Yemen Highlands). One 
eagle flew to the Eastern Africa where it 
spent winter at Ethiopian Highlands. We 
revealed that individuals that flew farther 
(Ethiopian and Yemen Highlands) after-
ward made shorter movement on the 
wintering sites, while eagles that stopped 
earlier (central part of Arabian Peninsula) 
spent more time moving across deserted 
landscapes. There is one exclusion from 
this pattern – an eagle that lingered on mi-
gration and arrived at the wintering site in 
the central part of Arabian Peninsula later 
than others. The area covered with winter 
movements was 162 600 km2 for an eagle 
from the most northern site (center of Ara-
bian Peninsula) and only 15 055 km2 for an 
eagle wintering in the most south location 
(Ethiopian Highlands).

A spring migration of four young Impe-
rial Eagles that winter in the Middle East 
started at the end of March – first half of 
April (March 28th, April 3rd, April 8th, April 
11th). At that time adult birds were already 
on their breeding territories. The last bird 
from our study that wintered in Eastern Af-
rica began to move much later than others 
– on May 3rd. In general (but not in details) 
spring migrating route of an individual was 
a repetition of its autumn migrating track in 
the opposite direction. An exclusion made 
the eagle that wintered at Ethiopian High-
lands – it came to Africa via Bab-el-Mandeb 
strait between Red and Arabian seas but re-
turned to Eurasian continent via Suez Canal.

First summer young birds from the Vol-
ga population spent mainly in Volga-Ural 
Region both in Russia and Kazakhstan. Four 
out of five individuals briefly visited breed-
ing territories of their parents. 

Орлû ñ гнåçдîâûõ у÷аñòêîâ ñ лåñîñòåï-
нûм ñòåрåîòèïîм на÷алè îñåннюю мè-
грацèю раньшå (24 ñåнòября – 2 îñîбè) è 
улåòåлè дальшå (раññòîянèå наïрямую îò 
мåñò гнåçдîâанèя дî мåñò çèмîâêè ñîñòа-
âèлî 4920 è 4339 êм), îрлû ñ гнåçдîâûõ 
у÷аñòêîâ ñî ñòåïнûм ñòåрåîòèïîм на÷алè 
мèграцèю ïîçжå (29 ñåнòября – 1 îñîбь è 
2 îêòября – 2 îñîбè) è çаêîн÷èлè åё блèжå 
(3008, 3090, 3362 êм). Ïрè эòîм раçлè÷èя 
â ïуòяõ мèграцèè у ïòèц ñ раçнûм ñòåрåî-
òèïîм гнåçдîâанèя нå âûяâлåнû. Орлû èç 
îднîгî âûâîдêа òаêжå ïîлåòåлè раçнûмè 
ïуòямè: ñамåц – ÷åрåç Каâêаç, ñамêа – ñ 
âîñòî÷нîé ñòîрîнû Каñïèя, нî îñòанîâè-
лèñь на çèмîâêу â îднîм рåгèîнå. 

Бîльшèнñòâî мîлîдûõ îрлîâ (4 îñîбè) 
раñïрåдåлèлèñь на çèмîâêу ïî ïуñòûн-
нûм раéîнам Àраâèéñêîгî ïîлуîñòрîâа: 
â цåнòрå ïîлуîñòрîâа на гранèцå ïлîñêî-
гîрèé è ïуñòûнь, у ïîбåрåжья Краñнîгî 
мîря è â южнûõ âûñîêîгîрьяõ ïîлуîñòрî-
âа (Йåмåнñêèå гîрû). Одèн îрёл улåòåл 
â Âîñòî÷ную Àфрèêу, гдå îñòанîâèлñя â 
Эфèîïñêîм нагîрьå. Ñòраòåгèя îñåннåгî 
ïåрåлёòа è çèмîâêè îрлîâ îêаçалаñь ñлå-
дуюùåé: ïòèцû, улåòåâшèå дальшå (Эфè-
îïñêîå нагîрьå è Йåмåнñêèå гîрû), çаòåм 
мåньшå ïåрåмåùалèñь â îблаñòè çèмîâêè, 
òîгда êаê îрлû, îñòанîâèâшèåñя блèжå 
(цåнòральная ÷аñòь Àраâèéñêîгî ïîлуî-
ñòрîâа), â дальнåéшåм бîльшå ïåрåмåùа-
лèñь ïî ïуñòûннûм ландшафòам рåгèîна. 
Âûбèâаåòñя èç эòîé çаêîнîмåрнîñòè òîль-
êî îдèн èç îрлîâ, êîòîрûé дîльшå îñòаль-
нûõ çадåржалñя на ïрîлёòå è ïîçжå âñåõ 
ïрèбûл ê мåñòам çèмîâêè â цåнòральную 
÷аñòь Àраâèéñêîгî ïîлуîñòрîâ. Облаñòь 
ïåрåмåùåнèé îрла, çèмîâаâшåгî ñåâåр-
нåå âñåõ (â цåнòрå Àраâèéñêîгî ïîлуî-
ñòрîâа), ñîñòаâèла 162 600 êм2, â òî âрåмя 
êаê у îрла, çèмîâаâшåгî южнåå îñòальнûõ 
(Эфèîïñêîå нагîрьå) – âñåгî 15 055 êм2.

Âåñåннюю мèграцèю â 2018 г. мîлîдûå 
îрлû-мîгèльнèêè, çèмîâаâшèå на Блèж-
нåм Âîñòîêå, на÷алè â êîнцå марòа – ïåр-
âîé ïîлîâèнå аïрåля (28 марòа, 3 аïрå-
ля, 8 аïрåля, 11 аïрåля). Âçрîñлûå îрлû 
ê эòîму âрåмåнè бûлè ужå на гнåçдîâûõ 
у÷аñòêаõ. Ïîçжå âñåõ ïрèñòуïèл ê âåñåн-
нåé мèграцèè îрёл, çèмîâаâшèé â âîñ-
òî÷нîé Àфрèêå (3 мая). У âñåõ мîлîдûõ 
îрлîâ бûл ñâîé èндèâèдуальнûé маршруò 
îñåннåé мèграцèè, êîòîрûé â îбùèõ ÷åр-
òаõ (нî нå â òî÷нîñòè) ïîâòîрèлñя â ïåрèîд 
âåñåннåгî ïåрåлåòа. Иñêлю÷åнèå ñîñòаâè-
ла ïòèца, çèмîâаâшая â Эфèîïñêîм нагî-
рьå, êîòîрая ïîïала на Àфрèêанñêèé êîн-
òèнåнò ÷åрåç Баб-эль-Мандåбñêèé ïрîлèâ 
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The project was conducted by NGO “NA-
BU-Caucasus” in collaboration with Simbirsk 
Department of Russian Bird Conservation Union 
with the support of Russian Raptor Research and 
Conservation Network, Aquila Systems, Re-
search Center “Povolzhye”, LLC “Sibecocenter” 
and the government of Ulyanovskiy Region.

A fieldwork was implemented by em-
ployees of “Ulyanovsk Regional Museum 
of Local Lore named after I.A. Goncharov”, 
members of Simbirsk Department of Rus-
sian Bird Conservation Union, students of 
Ilya Ulyanov State Pedagogical University 
(Ulyanovsk), students of Southern Federal 
University (Rostov-na-Donu), students of 
Russian State Agrarian University – Timiry-
azev Agricultural Academy (Moscow). The 
authors are sincerely grateful for all of them!

мåжду Краñнûм è Àраâèéñêèм мîрямè, а 
îбраòнî на Åâраçèéñêèé êîнòèнåнò ÷åрåç 
Ñуэцêèé êанал.

Ïåрâîå лåòî âñå мîлîдûå îрлû èç ïîâîлж-
ñêîé ïîïуляцèè ïрîâåлè ïрåèмуùåñòâåннî 
â Âîлгî-Уральñêîм рåгèîнå на òåррèòîрèè 
Рîññèè è Каçаõñòана. Чåòâåрî èç ïяòè ïî-
мå÷åннûõ îрлîâ êраòêîâрåмåннî ïîñåùалè 
гнåçдîâûå у÷аñòêè ñâîèõ рîдèòåлåé.

Ïрîåêò рåалèçîâан «НÀБУ-Каâêаç» â ñî-
òруднè÷åñòâå ñ Ñèмбèрñêèм îòдåлåнèåм 
Ñîюçа îõранû ïòèц Рîññèè ïрè ïîддåрж-
êå Рîññèéñêîé ñåòè èçу÷åнèя è îõранû 
ïåрнаòûõ õèùнèêîâ, Aquila Systems, НИЦ 
«Ïîâîлжьå», Ñèбэêîцåнòра è Ïраâèòåль-
ñòâа Ульянîâñêîé îблаñòè.

Â ïîлåâûõ рабîòаõ ïî мå÷åнèю îрлîâ ïрè-
нялè у÷аñòèå ñîòруднèêè Ульянîâñêîгî îблаñò-
нîгî êраåâåд÷åñêîгî муçåя èм. И.À. Гîн÷арî-
âа, ÷лåнû Ñèмбèрñêîгî îòдåлåнèя ÑОÏР, 
ñòудåнòû УлГÏУ èм. И.Н. Ульянîâа, Юж-
нîгî Фåдåральнîгî Унèâåрñèòåòа, РГÀУ 
èм. К.À. Тèмèряçåâа. Âñåм èм аâòîрû âû-
ражаюò èñêрåннюю благîдарнîñòь!

Рис. 1. Маршруты осенней и весенней миграции 
молодых орлов-могильников из Ульяновской об-
ласти.

Fig. 1. Routes of autumn and spring migration of 
young Imperial Eagles from the Ulyanovsk region.



140 Ïåðíàòûå õèùíèêè è èõ îõðàíà 2018, Спåцвûп. 1 Мàòåðèàлû êîíфåðåíцèй

Direction, Nature and Timing of Migration of the Imperial Eagles from 
the Volga-Ural Region and Russian Altai (Russia) on Data of the GSM/
GPS and Argos/GPS-telemetry
НАПРАВЛЕНИЕ, ХАРАКТЕР И СРОКИ МИГРАЦИИ ОРЛОВ-
МОГИЛЬНИКОВ ИЗ ВОЛГО-УРАЛЬСКОГО РЕГИОНА И РУССКОГО 
АЛТАЯ (РОССИЯ) ПО ДАННЫМ GSM/GPS И ARGOS/GPS-ТЕЛЕМЕТРИИ
Karyakin I.V., Nikolenko E.G., Shnayder E.P. (Sibecocenter LLC, Novosibirsk, Russia)
Horváth M., Prommer M. (MME / BirdLife Hungary, Budapest, Hungary)
Juhász T. (Hortobágy National Park Directorate, Debrecen, Hungary)
Pazhenkov A.S. (Ecotone LLC, Samara, Russia)
Zinevich L.S. (Koltzov Institute of Developmental Biology of Russian Academy of 
Sciences, Moscow, Russia)
Карякин И.В., Николенко Э.Г., Шнайдер Е.П. (ООО «Сибэкоцентр», Новосибирск, 
Россия)
Хорват M., Проммер М. (BirdLife Венгрии, Будапешт, Венгрия)
Юхаш Т. (Дирекция Национального парка Хортобаги, Дебрецен, Венгрия)
Паженков А.С. (ООО «Экотон», Самара, Россия)
Зиневич Л.С. (ФГБУН ИБР РАН, Москва, Россия)

Контакт:
Игорь Карякин
ikar_research@mail.ru

Эльвира Г. Николенко
elnik2007@ya.ru

Елена Шнайдер
equ001@gmail.com

Алексей Паженков
f_lynx@mail.ru

Людмила Зиневич
lzinevich@gmail.com

Contact:
Igor Karyakin
ikar_research@mail.ru 

Elvira G. Nikolenko
elnik2007@ya.ru

Elena Shnayder
equ001@gmail.com

Márton Horváth 
horvath.marton@mme.hu

Mátyás Prommer
mprommer@yahoo.com

Tibor Juhász 
juhaszpoktibor@
gmail.com

Alexey Pazhenkov
f_lynx@mail.ru

Ludmila Zinevich
lzinevich@gmail.com

Development and accessibility of remote 
bird tracking methods, in particular satellite 
and GSM telemetry, as well as cooperation 
with foreign colleagues, made it possible to 
study in more details migratory behavior, 
wintering grounds and post-juvenile disper-
sion of Imperial Eagles (Aquila heliaca) from 
the Volga-Ural Region and Russian part of 
Altai, as well as to know the main reasons of 
death and limiting factors of young eagles 
from these regions. 

In 2014, six Imperial Eagles in the Ust-Kan-
sky district of the Republic of Altai (17, 19, 
July 20, 2014), Soloneshensky (20, July 21, 
2014) and Altai (July 22, 2014) districts of 
the Altai Kray were tagged with GSM/GPS 
data loggers of the Polish company Ecotone 
and Argos/GPS transmitters of the compa-
ny Microwave Telemetry, Inc. In 2016, 6 
more eagles were tagged with similar de-
vices in the Samara region (July 17, 2016), 
the Orenburg region (19, July 21, 2016), the 
Republic of Tatarstan (2 birds on June 24, 
2016) and the Ulyanovsk region (July 25, 
2016). In 2017, 1 eagle was tagged in Ta-
tarstan on September 23, 2017. 

As a result, for 2014–2018 it was possible 
to trace the beginning of migration of 2 Im-
perial Eagles from the Republic of Altai and 
Tatarstan, complete 1st autumn migrations 
of 4 Imperial Eagles from the Altai Kray and 
the Republic of Altai and 5 eagles from the 
Ulyanovsk and Orenburg regions and Ta-

Раçâèòèå è дîñòуïнîñòь дèñòанцèîннûõ 
мåòîдîâ ñлåжåнèя çа ïòèцамè, â ÷аñò-
нîñòè ñïуòнèêîâîé è GSM-òåлåмåòрèè, а 
òаêжå êîîïåрацèя ñ çарубåжнûмè êîллå-
гамè, ïîçâîлèлè бîлåå дåòальнî èçу÷èòь 
мèграцèîннîå ïîâåдåнèå, мåñòа çèмîâîê 
è ïîñòюâåнèльную дèñïåрñèю îрлîâ-мî-
гèльнèêîâ (Aquila heliaca) èç Âîлгî-Ураль-
ñêîгî рåгèîна è рîññèéñêîé ÷аñòè Àлòая, а 
òаêжå âûяñнèòь îñнîâнûå ïрè÷èнû ñмåрò-
нîñòè è лèмèòèруюùèå фаêòîрû мîлîдûõ 
îрлîâ èç эòèõ рåгèîнîâ.

Â 2014 г. GSM/GPS даòалîггåрамè ïîль-
ñêîé êîмïанèè Ecotone è Argos/GPS òранñ-
мèòòåрамè êîмïанèè Microwave Telemetry, 
Inc. бûлè ïîмå÷åнû 6 îрлîâ-мîгèльнèêîâ 
â Уñòь-Канñêîм р-нå Рåñïублèêè Àлòаé 
(17, 19, 20.07.2014), Ñîлîнåшåнñêîм (20, 
21.07.2014) è Àлòаéñêîм (22.07.2014) р-наõ 
Àлòаéñêîгî êрая. Â 2016 г. åùё 6 îрлîâ бûлè 
ïîмå÷åнû аналîгè÷нûмè уñòрîéñòâамè â Ñа-
марñêîé îблаñòè (17.07.2016), Орåнбург-
ñêîé îблаñòè (19, 21.07.2016), Рåñïублèêå 
Таòарñòан (2 ïòèцû 24.06.2016) è Ульянîâ-
ñêîé îблаñòè (25.07.2016). Â 2017 г. 1 îрёл 
бûл ïîмå÷åн â Таòарñòанå 23.09.2017.

Â èòîгå çа 2014–2018 гг. удалîñь ïрî-
ñлåдèòь на÷алî мèграцèè 2-õ îрлîâ-мî-
гèльнèêîâ èç Рåïублèê Àлòаé è Таòарñòан, 
ïîлнûå 1-å îñåннèå мèграцèè 4-õ îрлîâ-
мîгèльнèêîâ èç Àлòаéñêîгî êрая è Рåñïу-
блèêè Àлòаé è 5 îрлîâ èç Ульянîâñêîé è 
Орåнбургñêîé îблаñòåé è Таòарñòана, 
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Орёл-могильник (Aqiila heliaca) по имени Моисей
 из Ульяновской области через 3,5 недели

 после мечения. Фото С. Адамова.

Imperial Eagle (Aqiila heliaca) named Moses from the 
Ulyanovsk region 3.5 weeks after the tagging. 

Photo by S. Adamov.

Рис. 1. Маршруты перемещений молодых орлов-мо-
гильников (Aquila heliaca) в 2014–2018 гг..

Fig. 1. Movements of young Eastern Imperial Eagles 
(Aquila heliaca) in 2014–2018).

tarstan, complete 1st spring migrations of 3 
eagles from the Altai Kray and the Republic 
of Altai and 2 eagles from Tatarstan and the 
Orenburg region. For 2 eagles, it was pos-
sible to trace the 2nd autumn migration, and 
only one eagle from the Republic of Altai re-
mains alive for 4 years and its tracker works 
properly. 

In the first year of life, migration of Impe-
rial Eagles in the Altai started from between 
20 and 30 of September to October 07, in 
the Volga-Ural Region – from September 25 
to October 9 (3 eagles, a male and 2 fe-
males started migration on September 25, 
27 and 29, respectively). Despite the great 
difference in the environmental conditions 
between the regions and different time of 
hibernation of ground squirrels (Spermoph-
ilus sp.), which are the main prey objects for 
eagles, the starting date of migration were 
identical both in the Volga, the Southern 
Urals, and in the Altai. 

Almost all Altai eagles flew for wintering 
through the east of Kazakhstan and Karatau, 
confirming the importance of Karatau as 
a “bottleneck” on migration route of the 
South Siberian eagles (fig. 1). For winter-
ing, birds were distributed from Uzbeki-
stan (a female from the Republic of Altai) 
to the lower reaches of the Ind in Pakistan 
(males from the Republic of Altai and the 

ïîлнûå 1-å âåñåннèå мèграцèè 3-õ îрлîâ 
èç Àлòаéñêîгî êрая è Рåñïублèêè Àлòаé è 
2-õ îрлîâ èç Таòарñòана è Орåнбургñêîé 
îблаñòè. Äля 2-õ îрлîâ удалîñь ïрîñлå-
дèòь 2-ю îñåннюю мèграцèю è лèшь îдèн 
îрёл èç рåñïублèêè Àлòаé îñòаёòñя жèâûм 
4 гîда è åгî òрåêåр èñïраâнî рабîòаåò.

Â ïåрâûé гîд жèçнè ñòарò мèграцèè у 
îрлîâ-мîгèльнèêîâ на Àлòаå шёл ñ 20-õ 
÷èñåл ñåнòября ïî 7 îêòября, â Âîлгî-
Уральñêîм рåгèîнå – ñ 25 ñåнòября ïî 9 
îêòября (3 îрла, ñамåц è 2 ñамêè, на÷алè 
мèграцèю 25, 27 è 29 ñåнòября ñîîòâåò-
ñòâåннî). Нåñмîòря на бîльшую раçнèцу 
â ïèрîднûõ уñлîâèяõ мåжду рåгèîнамè è 
раçнîå âрåмя çалåганèя â ñïя÷êу ñуñлèêîâ 
(Spermophilus sp.), яâляюùèõñя îñнîâнû-
мè îбъåêòамè ïèòанèя îрлîâ, ñрîêè на-
÷ала мèграцèè îêаçалèñь èдåнòè÷нûмè êаê 
на Âîлгå è Южнîм Уралå, òаê è на Àлòаå.

Ïраêòè÷åñêè âñå алòаéñêèå îрлû ïîлåòå-
лè на çèмîâêу ÷åрåç âîñòîê Каçаõñòана è 
Караòау, ïîдòâåрдèâ âажнîñòь Караòау êаê 
«буòûлî÷нîгî гîрлûшêа» на мèграцèîн-
нîм ïуòè южнîñèбèрñêèõ îрлîâ (рèñ. 1). 
На çèмîâêу ïòèцû раñïрåдåлèлèñь îò Уç-
бåêèñòана (ñамêа èç Рåñïублèêè Àлòаé) 
дî нèçîâьåâ Инда â Ïаêèñòанå (ñамцû èç 
Рåñïублèêè Àлòаé è Àлòаéñêîгî êрая). Нî 
на âòîрîé гîд жèçнè ñамåц èç Рåñïублè-
êè Àлòаé îñåл на çèмîâêу на ñâалêå блèç 
г. Шûмêåнò, ñîêраòèâ ñâîé мèграцèîннûé 
маршруò на 2 òûñ. êм. На òрåòью çèму îн 
âåрнулñя ñнîâа на эòî жå мåñòî çèмîâêè. 
Тîльêî îдèн îрёл èç Àлòая ïîлåòåл на Мå-
ñîïаòамñêèå çèмîâêè. Âîлгî-уральñêèå 
îрлû ïîлåòåлè на çèмîâêè ñ îбîèõ ñòîрîн 
Каñïèя, ïрè÷ём Каñïèé ñ раçнûõ ñòîрîн 
îбîгнулè дâå ñамêè è ñîñåднèõ гнёçд â Та-
òарèè è дâа ñамца èç Орåнбургñêîé îбла-
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Altai Kray). But in the second year of life the 
male from the Republic of Altai settled for 
wintering in a landfill near Shymkent, hav-
ing reduced his migration route by 2 thou-
sand km. In the third winter, he returned to 
the same wintering ground. Only one eagle 
from Altai flew to the Mesopotamian win-
tering grounds. The Volga-Ural eagles flew 
for wintering from both sides of the Caspian, 
and two females from neighboring nests in 
Tatarstan and two males from the Orenburg 
region rounded the Caspian from different 
directions. Two males from the Orenburg 
region and Tatarstan flew straight through 
the North Caucasus (and the second – un-
successfully). A female from Tatarstan and 
a male from the Ulyanovsk region, which 
rounded the Caspian from the west, were 
flying southward closer to the coast of 
the Caspian, avoiding high mountains. For 
wintering, birds were distributed from the 
south of the Caspian in Iran (2 females from 
Tatarstan) to the deserts of Saudi Arabia and 
desert mountains on the Red Sea coast in 
Yemen (2 males from the Orenburg region). 

The migratory range in the first year of Al-
tai eagles was about 2.0–3.3 thousand km 
on the straight and 2.1–3.9 thousand km 
along the route for birds flying along the 
eastern migration route. For the eagle that 
flew to Mesopotamia, the migratory range 
was about 3.7 thousand km on the straight 
and 3.9 thousand km along the route. The 
migratory range of the Volga-Ural eagles in 
the first year varied from 1.9 to 3.9 thou-
sand km on the straight and from 2.1 to 4.8 
thousand km along the route. 

The site fidelity and natal philopatry was 
very high – all eagles returned to the natal 
population if they survived their journey.

Interestingly, the Altai eagles spent the 
second summer (a male and a female) and 
the third and fourth summer (a male) most-
ly in the highlands of Altai and Tarbagatai, 
where the imperial eagle does not nest, pe-
riodically visiting breeding grounds of par-
ents, 350–550 km away from their summer 
home ranges.  

Only one male from Altai out of the 12 
tagged birds survived to conditional sexual 

ñòè. Наïрямую ÷åрåç Ñåâåрнûé Каâêаç лå-
òåлè дâа ñамца èç Орåнбургñêîé îблаñòè 
è Таòарñòана (ïрè÷ём âòîрîé нå уда÷нî). 
Ñамêа èç Таòарèè è ñамåц èç Ульянîâñêîé 
îблаñòè, îгèбаâшèå Каñïèé ñ çаïада, шлè â 
южнîм наïраâлåнèè блèжå ê ïîбåрåжью 
Каñïèя, èçбåгая âûñîêîгîрèé. На çèмîâ-
êу ïòèцû раñïрåдåлèлèñь îò юга Каñïèя 
â Иранå (2 ñамêè èç Таòарèè) дî ïуñòûнь 
Ñаудîâñêîé Àраâèè è ïуñòûннûõ гîр на 
ïîбåрåжьå Краñнîгî мîря â Йåмåнå (2 
ñамца èç Орåнбургñêîé îблаñòè).

Äальнîñòь мèграцèè â ïåрâûé гîд у ал-
òаéñêèõ îрлîâ ñîñòаâèла îêîлî 2,0–3,3 
òûñ. êм ïî ïрямîé è 2,1–3,9 òûñ. êм ïî 
лèнèè маршруòа для ïòèц, ïîлåòåâшèõ ïî 
âîñòî÷нîму мèграцèîннîму ïуòè. У îрла, 
ïîлåòåâшåгî â Мåñîïîòамèю ïрîòяжён-
нîñòь мèграцèè ñîñòаâèла îêîлî 3,7 òûñ. 
êм ïî ïрямîé è 3,9 òûñ. êм ïî маршруòу. 
Äальнîñòь мèграцèè â ïåрâûé гîд у âîлгî-
уральñêèõ îрлîâ âарьèрîâала îò 1,9 дî 3,9 
òûñ. êм ïî ïрямîé è îò 2,1 дî 4,8 òûñ. êм 
ïî лèнèè маршруòа. 

Иññлåдîâанèя ïîêаçалè âåрнîñòь мåñòу 
è âûñîêèé урîâåнь наòальнîé фèлîïаòрèя 
у мîлîдûõ îрлрâ-мîгèльнèêîâ – âî âñåõ 
ñлу÷аяõ îнè âîçâраùалèñь ê наòальнîé 
ïîïуляцèè, åñлè âûжèâалè âî âрåмя ñâî-
åé ïåрâîé мèграцèè è çèмîâêè. Инòåрåñ-
нî òî, ÷òî âòîрîå лåòî (ñамåц è ñамêа) è 
òрåòьå è ÷åòâёрòîå лåòî (ñамåц) алòаéñêèå 
îрлû ïрîâîдèлè бîльшåé ÷аñòью â âûñî-
êîгîрьяõ Àлòая è Тарбагаòая, гдå îрлû-мî-
гèльнèê нå гнåçдяòñя, ïåрèîдè÷åñêè наâå-
дûâаяñь на гнåçдîâûå у÷аñòêè рîдèòåлåé, 
удалённûå на 350–550 êм îò èõ лåòнèõ 
èндèâèдуальнûõ у÷аñòêîâ.

Иç 12 ïîмå÷åннûõ ïòèц ê уñлîâнîé ïî-
лîâîé çрåлîñòè (4-é гîд жèçнè) â жèâûõ 
îñòалñя åдèнñòâåннûé ñамåц ñ Àлòая. Оò-
õîд çа 4 гîда ñîñòаâèл 92% (åñлè ñ÷èòаòь 
рåабèлèòèрîâанную ïòèцу òаêжå âûбûâ-

Самка орла-могильника по имени Канди из Респу-
блики Татарстан во время мечения. 
Фото И. Карякина.

Female of the Imperial Eagle named Kandy from the 
Republic of Tatarstan during the tagging. 
Photo by I. Karyakin.
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maturity (the 4th year of life). The death rate 
for 4 years was 92% (if we consider the reha-
bilitated bird also dead). A female from the 
Samara region died from electrocution in the 
breeding territory, and never started migra-
tion, a male from Tatarstan died on migration 
as a result of an unsuccessful attack on the 
heron (he successfully crossed the Cauca-
sus southward, but turned back and crossed 
it again northward, making a long stop at 
the Krasnodar impounded body, where he 
died). One Altai eagle was lost on migra-
tion through Afghanistan (its fate remains 
unknown). Three birds from the Volga-Ural 
region (a female and 2 males) died on the 
grounds of their first wintering as a result of 
gunshot wound, catching and collision with 
vehicle. One Altai eagle collided with power 
lines on the wintering ground in Mesopota-
mia, but was rehabilitated and released into 
the wild (unfortunately without a transmit-
ter). Two eagles (a female and a male) from 
the Volga-Ural region and a male from Altai 
died on summer migrations after a first suc-
cessful wintering, and the Tatar female and 
Altai male were relatively close to their nests 
in the natal area – in all cases the cause of 
death was power lines (two birds died from 
electrocution on 10 kV electric poles and 
one eagle collided with 110 kV power lines). 
The Altai female eagle died from electrocu-
tion at the very end of the 2nd wintering in 
Uzbekistan. If we consider the whole set of 
deaths (10 dead birds), it can be said that 
the anthropogenic causes are the main ones 
– 90%, herewith the main threat is posed by 
power lines – 60% of all deaths (4 cases or 
67% of which is electrocution and 33% – col-
lision with wires). 

The work was supported by MME / 
BirdLife Hungary, Sibecocenter LLC, Rufford 
Foundation and Altai Project.

шåé). Ñамêа èç Ñамарñêîé îблаñòè ïîгèб-
ла îò ïîражåнèя элåêòрîòîêîм на гнåç-
дîâîм у÷аñòêå, òаê è нå на÷аâ мèграцèю, 
ñамåц èç Таòарèè ïîгèб на мèграцèè â рå-
çульòаòå нåуда÷нîгî наïадåнèя на цаïлю 
(îн уñïåшнî ïåрåñёê Каâêаç â южнîм на-
ïраâлåнèè, нî раçâåрнулñя è ñнîâа ïåрå-
ñёê åгî â ñåâåрнîм наïраâлåнèè, ñдåлаâ 
длèòåльную îñòанîâêу на Краñнîдарñêîм 
âîдîõранèлèùå, гдå è ïîгèб). Одèн алòаé-
ñêèé îрёл ïрîïал на мèграцèè ÷åрåç Àф-
ганèñòан (ñудьба åгî нåèçâåñòна). Трè ïòè-
цû èç âîлгî-уральñêîгî рåгèîна (ñамêа è 
2 ñамца) ïîгèблè на мåñòаõ ñâîåé ïåрâîé 
çèмîâêè â рåçульòаòå îгнåñòрåльнîгî ра-
нåнèя, îòлîâа è ñòîлêнîâåнèя ñ аâòîòран-
ñïîрòîм. Одèн алòаéñêèé îрёл ñòîлêнулñя 
ñ ЛЭÏ на мåñòå çèмîâêè â Мåñîïîòамèè, 
нî бûл рåабèлèòèрîâан è âûïуùåн â ïрè-
рîду (ê ñîжалåнèю бåç òранñмèòòåра). Äâа 
îрла (ñамêа è ñамåц) èç âîлгî-уральñêîгî 
рåгèîна è ñамåц ñ Àлòая ïîгèблè на лåòнèõ 
êî÷ёâêаõ ïîñлå уñïåшнîé ïåрâîé çèмîâ-
êè, ïрè÷ём òаòарñêая ñамêа è алòаéñêèé 
ñамåц â наòальнîé îблаñòè îòнîñèòåльнî 
нåдалåêî îò ñâîèõ гнёçд – âî âñåõ ñлу÷а-
яõ ïрè÷èнîé гèбåлè ñòалè ЛЭÏ (дâå ïòèцû 
ïîгèблè îò элåêòрîïîражåнèя на îïîраõ 
10 êÂ è îдèн îрёл ñòîлêнулñя ñ ïрîâîдамè 
ЛЭÏ 110 êÂ). Àлòаéñêая îрлèца ïîгèбла â 
ñамîм êîнцå 2-é çèмîâêè îò ïîражåнèя 
элåêòрîòîêîм â Уçбåêèñòанå. Åñлè раñ-
ñмаòрèâаòь âñю ñîâîêуïнîñòь ñмåрòåé (10 
ïîгèбшèõ ïòèц), òî мîжнî êîнñòаòèрîâаòь 
фаêò, ÷òî анòрîïîгåннûå ïрè÷èнû яâля-
юòñя глаâнûмè – 90%, ïрè÷ём îñнîâную 
угрîçу нåñуò ЛЭÏ – 60% âñåõ ñмåрòåé (èç 
нèõ 4 ñлу÷ая èлè 67% – элåêòрîïîражå-
нèå è 33% – ñòîлêнîâåнèå ñ ïрîâîдамè).

Работу поддержали MME / BirdLife 
Венгрии, ООО «Сибэкоцентр», Фонд 
Руффорда и проект «Алтай».

Гнездо орла-могильни-
ка на котором помечен 
трекером птенец по 
имени Сакмарик. 
Оренбургская область. 
Фото И. Карякина.

Nest of the Imperial 
Eagle on which nestling 
named Sakmarik 
is tagged with a 
transmitter. Orenburg 
region. 
Photo by I. Karyakin.
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Using Search Dogs to Reduce Raptor Poisoning in Hungary
ИСПОЛЬЗОВАНИЕ ПОИСКОВЫХ СОБАК ДЛЯ ПРЕДОТВРАЩЕНИЯ 
СЛУЧАЕВ ОТРАВЛЕНИЯ ПЕРНАТЫХ ХИЩНИКОВ В ВЕНГРИИ
Deák G., Horváth M. (MME BirdLife Hungary, Budapest, Hungary)
Диик Г., Хорват М. (Венгерская ассоциация охраны птиц и природы / BirdLife 
Венгрии, Будапешт, Венгрия)
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Widespread illegal poisoning was detected 
to cause the intoxication of 482 raptors and 
owls in Hungary between 2006 and 2013. 
Poisoning affected most seriously the lo-
cal population of the globally threatened 
Eastern Imperial Eagle (Aquila heliaca), of 
which 68 specimens were found (8.5 de-
tected specimens/year in average). To ad-
dress illegal poisoning relevant stakehold-
ers developed two complex conservation 
projects with the financial support of the 
European Union. In the frame of the HELI-
CON LIFE project the first poison- and car-
cass searching dog unit in Central Europe 
was established with one German shepherd 
dog in 2013. Thanks to the successful op-
eration of the unit, a Belgian shepherd dog 
could also be trained and joined the team in 
the frame of the PannonEagle LIFE project 
in 2017. In four years the unit carried out 
more than 800 field surveys and detected 
more than 260 carcasses related to wildlife 
crime cases. A remarkable result was that 
78 poisoned baits were discovered during 
field work, which greatly facilitated effective 
police investigations. Most commonly per-
petrators used pigeons or poultries as baits 
and carbofuran for poisoning, although ter-
bufos and phorate were also detected oc-
casionally. The unit also assisted in police 
search warrants and found illegal toxins, 
which were used for poisoning in three cas-
es. The work of the dog unit greatly helped 
that five perpetrators were convicted for 
crimes against birds of prey, which was un-
precedented in Hungary. The projects con-
tributed to the overall decrease of raptor 
poisoning incidents in Hungary, which was 
especially remarkable in case of the Eastern 
Imperial Eagle, of which 11 poisoned spec-
imens were found in the 4-years period 
(2.75 detected specimens/year in average). 
In parallel to the decreased mortality, the 
Hungarian nesting population has increased 
by 36% in the same period and reached 205 
pairs by 2017.

Мåжду 2006 è 2013 гг., нåлåгальнîå èñ-
ïîльçîâанèå ядîâ ñòалî ïрè÷èнîé îòраâ-
лåнèé 482 ïåрнаòûõ õèùнèêîâ â Âåнгрèè. 
Наèбîлåå ñåрьёçнî ядû âлèяюò на ïîïу-
ляцèю îрла-мîгèльнèêа (Aquila heliaca), 
â êîòîрîé, çа уêаçаннûé ïåрèîд, ïîгèблî 
68 îñîбåé (èç наéдåннûõ) (â ñрåднåм – ïî 
8,5 ñлу÷аåâ гèбåлè â гîд). Чòîбû рåшèòь 
ïрîблåму нåлåгальнîгî èñïîльçîâанèя 
ядîâ, бûлî раçрабîòанî дâа êîмïлåêñнûõ 
ïрèрîдîîõраннûõ ïрîåêòа, ïрè фèнанñî-
âîé ïîддåржêå Åâрîñîюçа. Â рамêаõ ïрî-
åêòа HELICON LIFE ïåрâûé â Цåнòральнîé 
Åâрîïå ïîèñêîâûé îòряд ñ нåмåцêîé îâ-
÷арêîé â ñîñòаâå, îбу÷åннîé âûèñêèâаòь 
яд è òруïû жèâîòнûõ, бûл у÷рåждён â 
2013 г. Благîдаря уñïåшнîé рабîòå îò-
ряда, бûлî рåшåнî òрåнèрîâаòь åùё îдну 
бåльгèéñêую îâ÷арêу для ïрèñîåдèнåнèя 
åё ê ïîèñêîâîé êîмандå, â рамêаõ ïрîåêòа 
PannonEagle LIFE â 2017 г. За 4 гîда îòряд 
ïрîâёл бîлåå 800 рåéдîâ è îбнаружèл 
бîлåå 260 îñòанêîâ, яâляюùèõñя фаêòа-
мè ïрåñòуïлåнèé ïрîòèâ дèêîé ïрèрîдû. 
Рåçульòаòîм èõ ïîлåâîé рабîòû ñòалî îб-
наружåнèå 78 îòраâлåннûõ ïрèманîê, 
÷òî ïîмîглî эффåêòèâнîму ïрîâåдåнèю 
ïîлèцåéñêèõ раññлåдîâанèé. Наèбîлåå 
÷аñòî, ïрåñòуïнèêè èñïîльçуюò гîлубåé 
èлè дîмашнюю ïòèцу â êа÷åñòâå ïрèманîê 
è êарбîфуран â êа÷åñòâå яда, õîòя èнî-
гда îòраâляюùèм агåнòîм бûл òåрбуфîñ 
èлè фîраò. Ïñîâûé îòряд òаêжå ïрèнèмал 
у÷аñòèå â ïîлèцåéñêèõ îбûñêаõ è наõîдèл 
нåлåгальнûå òîêñèнû, êîòîрûå фèгурèрî-
âалè â òрёõ ñлу÷аяõ. Рабîòа ñîбаê ïîñïî-
ñîбñòâîâала ïîèмêå ïяòè ïрåñòуïнèêîâ, 
÷òî ñòалî бåñïрåцåдåнòнûм ñлу÷аåм для 
Âåнгрèè. Оба ïрîåêòа âнåñлè âêлад â ñнè-
жåнèå ÷èñла îòраâлåнèé ïåрнаòûõ õèùнè-
êîâ â Âåнгрèè, ÷òî îñîбî çна÷èмî â ñлу÷аå 
îрла-мîгèльнèêа: лèшь 11 îñîбåé бûлè 
наéдåнû îòраâлåннûмè çа 4 гîда рабîòû 
îòряда (â ñрåднåм – ïî 2,75 ñлу÷ая гèбåлè 
â гîд). Ïараллåльнî ñî ñнèçèâшåéñя ñмåр-
òнîñòью, гнåçдîâая ïîïуляцèя â Âåнгрèè 
âîçрîñла на 36% çа òîò жå ïåрèîд, дîñòèг-
нуâ 205 ïар ê 2017 гîду.



Proceedings of Conferences 145Raptors Conservation 2018, Suppl. 1

The First Anti Poison Dog Unit in Bulgaria to Secure the Eagle and 
Vulture Populations Persistence
ПЕРВОЕ В БОЛГАРИИ ПОДРАЗДЕЛЕНИЕ ПОИСКОВЫХ СОБАК НА 
ЗАЩИТЕ ОТ ЯДОВ ПОПУЛЯЦИЙ ОРЛОВ И ПАДАЛЬЩИКОВ
Dobrev D.D. (Bulgarian Society for the Protection of Birds, Plovdiv, Bulgaria)
Terziev N.G. (Bulgarian Society for the Protection of Birds, Haskovo, Bulgaria)
Добрев Д.Д. (Болгарское общество защиты птиц, Пловдив, Болгария)
Терзиев Н.Г. (Болгарское общество защиты птиц, Хасково, Болгария)
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Poisons in ecological systems pose threat to 
a number of mammal and bird species at 
global scale (Zugasti, 2014, Brochet et al., 
2017). This is recognized as the most se-
vere threat to all vulture species worldwide 
(Botha et al., 2017) and at the same time 
the use of poison baits is one of the most 
serious threats recognized to the globally 
threatened Eastern Imperial Eagle (Aquila 
heliaca) nowadays (Horvath et al., 2016). 
In Bulgaria 42% of the established cases of 
mortality in Griffon Vultures (Gyps fulvus) 
and 86% of the cases in the endangered 
Egyptian Vulture (Neophron percnopterus) 
are due to poisoning (Demerdzhiev et al., 
2014a, Saravia et al., 2016). In the Eastern 
imperial eagle population in Bulgaria up to 
12 % of the juvenile and immature individ-
uals become victims of poisoning accidents 
(Demerdzhiev et al., 2014b). More than a 
decade ago the first anti-poison dog units 
were established in Spain to detect poisons 
and to prevent the mass killing of scaven-
gers in Iberia. Since then several such units 
have been established across Europe (e.g. 
Italy, Spain, Hungary, Greece). With the 
emerging need of more actions to be per-
formed on ground fighting the poisons use, 
the first antipoison dog unit was established 
in Bulgaria in 2016 to secure the vultures and 
imperial eagles populations persistence in the 
country. Since its establishment 47 patrols in 
3 regions in Bulgaria have been conducted, 
covering more than 77 km of field tracks. The 
average distance covered by the dog team 
per patrol was 2001±1254 m. The number of 
the performed patrols in the area of the East-
ern Rhodopes was 33 with a mean distance 
covered per patrol of 1316±899 m, 12 patrols 
with 1238±730 m per check were performed 
in the Sakar and Strandzha mountains area 
and two inspections in Kresna gorge of 
3450±1060 m on average were also con-
ducted. As a result 3 poisoning accidents 

Ядû â эêîлîгè÷åñêîé ñèñòåмå ïрåдñòаâля-
юò глîбальную îïаñнîñòь для ряда âèдîâ 
ïòèц è çâåрåé (Zugasti, 2014, Brochet et 
al., 2017). Ядû ïрåдñòаâляюò наèâûñшую 
îïаñнîñòь для âñåõ âèдîâ ïадальùèêîâ ñу-
ùåñòâуюùèõ â мèрå (Botha et al., 2017), а 
îòраâлåннûå ïрèманêè – îдна èç ñамûõ 
ñåрьёçнûõ угрîç для глîбальнî угрîжаå-
мîгî âèда – îрла-мîгèльнèêа (Aquila he-
liaca) на ñåгîдняшнèé дåнь (Horvath et al., 
2016). Â Бîлгарèè îòраâлåнèå, êаê ïрè-
÷èна ñмåрòè, уñòанîâлåна для 42% ïаâшèõ 
бåлîгîлîâûõ ñèïîâ (Gyps fulvus) è 86% 
ñòåрâяòнèêîâ (Neophron percnopterus) 
(Demerdzhiev et al., 2014a, Saravia et al., 
2016). Â бîлгарñêîé ïîïуляцèè мîгèль-
нèêа дî 12% мîлîдûõ è нåïîлîâîçрåлûõ 
îрлîâ ñòанîâяòñя жåрòâîé îòраâлåнèé (De-
merdzhiev et al., 2014b). Бîлåå ÷åм 10 
лåò наçад, ïåрâûå ïîдраçдåлåнèя ïîèñêî-
âûõ ñîбаê, îбу÷åннûõ наõîдèòь ядû, бûлè 
ñîçданû â Иñïанèè для ïрåдîòâраùåнèя 
маññîâûõ îòраâлåнèé ïадальùèêîâ â Ибå-
рèè. Ñлåдîм ïîдîбнûå ïîèñêîâûå груïïû 
ïñîâ ïîяâèлèñь è â другèõ ñòранаõ Åâрîïû 
(â Иòалèè, Âåнгрèè, Грåцèè). Â 2016 г. òа-
êая жå груïïа бûла ñîçдана è â Бîлгарèè, 
ââèду âîçрîñшåé нåîбõîдèмîñòè â îрга-
нèçацèè дîïîлнèòåльнûõ дåéñòâèé ïрîòèâ 
ïрèмåнåнèя ядîâ на мåñòаõ. Ñ мîмåнòа 
îрганèçацèè ñлужбû, бûлè ïрîâåдåнû 47 
ïаòрулåé â 3-õ рåгèîнаõ Бîлгарèè, ïî-
êрûâшèõ бîлåå 77 êм ïîлåâûõ дîрîг. Â 
ñрåднåм çа îдèн ïаòруль êîманда ñ ñî-
баêîé ïрîõîдèò дèñòанцèю â 2001±1254 м. 
Â Âîñòî÷нûõ Рîдîïаõ бûлî ïрîâåдåнî 
33 ïаòруля (â ñрåднåм 1316±899 м çа ïа-
òруль), 12 ïаòрулåé (â ñрåднåм 1238±730 м 
çа âûõîд) бûлè ïрîâåдåнû â гîраõ Ñаêар è 
Ñòранджа è дâå ïрîâåрêè â уùåльå Крåñ-
на (â ñрåднåм 3450±1060 м). Â рåçульòаòå 
бûлè уñòанîâлåнû òрè ñлу÷ая èñïîльçîâа-
нèя ядîâ – дâа â уùåльå Крåñна è 1 â Âîñ-
òî÷нûõ Рîдîïаõ. Â Âîñòî÷нûõ Рîдîïаõ нå 
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were confirmed – 2 in Kresna gorge and 
1 in the Eastern Rhodopes. No poisoned 
vultures were registered in the Eastern 
Rhodopes case, although 14 poisoned wild 
and domestic animals were found dead 
consequently. The most serious poisoning 
accident occurred in the spring of 2017 
when more than 30 dead Griffon Vultures 
were reported poisoned after the accident 
in Kresna gorge. In the fall of 2017 the dog 
unit investigated another poison accident 
in Kresna gorge and found one poisoned 
fox (Vulpes vulpes) and a bait. No poisons 
were detected at the Imperial eagle terri-
tories in Strandzha and Sakar mountains. 
The antipoison dog unit performs regular 
inspections mainly in the region of the East-
ern Rhodopes where most of the foraging 
grounds of the vulture species are visited 
regularly. Priority areas where the antipoi-
son dog units operates are also the Impe-
rial eagle territories in Sakar and Strandzha 
mountains where more than 60% of the 
species population in Bulgaria is found.

бûлî îòмå÷åнî нè îднîгî îòраâлåннîгî 
ïадальùèêа, õîòя бûлè наéдåнû îòраâлåн-
нûå çâåрè – êаê дèêèå, òаê è дîмашнèå, 
âñåгî 14 ñлу÷аåâ. Ñамûé ñåрьёçнûé èн-
цèдåнò ñ îòраâлåнèåм ïрîèçîшåл âåñнîé 
2017 г. â уùåльå Крåñна, êîгда бîлåå 30 
бåлîгîлîâûõ ñèïîâ бûлè наéдåнû мёрò-
âûмè. Оñåнью 2017 г. ïаòрульнûå ñîбаêè 
âûяâèлè åùё îдèн ñлу÷аé èñïîльçîâанèя 
ядîâ â òîм жå уùåльå – бûлè наéдåнû ïî-
гèбшая îò îòраâлåнèя лèñа (Vulpes vulpes) 
è ядîâèòая ïрèманêа. На òåррèòîрèè îбè-
òанèя îрла-мîгèльнèêа â гîраõ Ñòранджа 
è Ñаêар ядîâ îбнаружåнî нå бûлî. Ïîèñ-
êîâûå «ïрîòèâîяднûå» îòрядû ñîбаê рåгу-
лярнî рабîòаюò â îñнîâнîм â Âîñòî÷нûõ 
Рîдîïаõ – мåñòå, êîòîрîå рåгулярнî ïî-
ñåùаåòñя ïадальùèêамè èùуùèмè ïрîïè-
òанèå. Таêжå â ïрèîрèòåòную çîну рабîòû 
ñîбаê âõîдяò мåñòîîбèòанèя îрла-мîгèль-
нèêа â гîраõ Ñêаêр è Ñòранджа, гдå îбèòа-
åò бîлåå 60% âñåé бîлгарñêîé ïîïуляцèè 
îрла-мîгèльнèêа.
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International Osprey (Pandion 
haliaetus) Workgroup Meeting
МЕЖДУНАРОДНОЕ СОВЕЩАНИЕ ПО 
СКОПЕ (PANDION HALIAETUS)

The Portuguese Osprey Reintroduction 
Project: Achievements, Lessons and 
Perspectives
ПРОЕКТ ПО РЕИНТРОДУКЦИИ СКОПЫ В 
ПОРТУГАЛИИ: ДОСТИЖЕНИЯ, ОПЫТ И 
ПЕРСПЕКТИВЫ
Palma L., Safara J., Dias A., Ferreira J., Mirinha M., Beja P. (CIBIO – Research Centre in 
Biodiversity and Genetic Resources, Porto University, Portugal)
Пальма Л., Сафара Дж., Диас А., Феррейра Х., Миринья М., Бэйя П. (CIBIO – Центр 
исследования биоразнообразия и генетических ресурсов, Университет города 
Порто, Португалия)

Ospreys bred along most of coastal Por-
tugal until the beginning of the 20th cen-
tury. Thereafter, a continuous decline due 
to persistent persecution and habitat loss 
led the species to extinction as a breeder 
in 2002, long after its disappearance from 
the rest of continental Iberia. Reintroduction 
by hacking was the only remaining option 
to restore a breeding population. With the 
collaboration of Finland and Sweden as do-
nor countries, a 5-year translocation project 
(2011–2015) was carried out in a vast in-
land reservoir. A total of 56 nestlings were 
translocated, of which 47 successfully dis-
persed. From 2016–2018, the follow-up 
of the project was devoted to improving 
nesting conditions through putting in place 
artificial platforms in a wide set of favour-
able areas (reservoirs, estuarine marshlands, 
large rivers), especially those regularly used 
by over-summering ospreys.  So far, 25 
platforms of different types were set up. 

The first two breeding pairs settled down 
in 2015, the last year of translocations, one 
in the release area and the other on the 
rocky coast, both with a successful out-
come. During the 2018 breeding season 
there were already 5 territorial pairs, of 
which one bred successfully. Males of this 
and a neighbouring pair were released in 
Portugal, while the two females originated 
from the reintroduced population of Anda-
lusia, southern Spain. The male of a recently 
established pair in a southern marshland is 
also an Andalusia-born bird. All other adults 

Äî на÷ала ХХ âåêа, ñêîïа гнåçдèлаñь ïраê-
òè÷åñêè âдîль âñåгî ïîбåрåжья Ïîрòуга-
лèè. Ïîñлåдуюùåå уïîрнîå èñòрåблåнèå 
ñêîïû ÷åлîâåêîм è ïîòåря мåñò îбèòанèя 
ïрèâåлè âèд ê òîму, ÷òî îн ïåрåñòал гнåç-
дèòьñя â Ïîрòугалèè ê 2002 гîду. К эòîму 
âрåмåнè âèд ужå даâнî èñ÷åç ñ îñòальнîé 
÷аñòè Ïèрåнåéñêîгî ïîлуîñòрîâа. Åдèн-
ñòâåннîé âîçмîжнîñòью âîññòанîâлåнèя 
гнåçдîâîé ïîïуляцèè бûла рåèнòрîдуêцèя 
ïòèц мåòîдîм õэêèнга. Ïяòèлåòнèé ïрî-
åêò ïî ïåрåмåùåнèю ñêîïû (2011–2015) 
бûл ïрîâåдён на îбшèрнîм âнуòрåннåм 
âîдîõранèлèùå, ïрè у÷аñòèè Фèнляндèè è 
Шâåцèè â êа÷åñòâå дîнîрîâ ïòèц. Ïî èòî-
гу ïрîåêòа, 56 ïòåнцîâ ñêîïû бûлè ïåрå-
ñåлåнû â Ïîрòугалèю, èç нèõ 47 уñïåшнî 
раññåлèлèñь. Ñ 2016 ïî 2018 гîдû ïîñлå-
дîâаâшèé çа îñнîâнûм дîïîлнèòåльнûé 
ïрîåêò бûл ïîñâяùåн улу÷шåнèю гнåçдî-
âûõ уñлîâèé ñêîïû ïîñрåдñòâîм уñòанîâêè 
гнåçдîâûõ ïлаòфîрм â ñамûõ раçнîîбраç-
нûõ гнåçдîïрèгîднûõ бèîòîïаõ (âîдîõра-
нèлèùа, çабîлî÷åннûå уñòья рåê, бîльшèå 
рåêè), а â îñîбåннîñòè – â òåõ мåñòаõ, гдå 
рåгулярнî âñòрå÷алèñь лåòуюùèå îñîбè. Â 
рåçульòаòå бûлè уñòанîâлåнû 25 гнåçдî-
âûõ ïлаòфîрм.

Ïåрâûå дâå ïарû çагнåçдèлèñь ужå â 
2015 гîду – ïîñлåднåм гîду, êîгда åùё 
ïрîèçâîдèлаñь рåèнòрîдуêцèя. Одна ïара 
âûбрала гнåçдîâîé у÷аñòîê â òîм мåñòå, 
гдå âûïуñêалèñь ïòèцû, а другая – на ñêа-
лèñòîм ïîбåрåжьå. Обå ïарû уñïåшнî 
âûâåлè ïòåнцîâ. Ïî èòîгам 2018 гîда, 
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are unringed. Two of the platforms were re-
cently occupied by territorial pairs.

Limitations of resources made it impos-
sible to track released and locally-born 
ospreys, thus the movements and where-
abouts of many of them remain unknown. It 
is thus uncertain the fate of most ospreys re-
leased, and in particular the reasons for the 
lack of detection of individuals from Swed-
ish origin. Other problems include compe-
tition from White storks (Ciconia ciconia) for 
nest sites, and difficulties in the ringing and 
follow-up of nestlings born in unsafe natural 
nests.  

Portugal offers a wide range of favour-
able habitats for ospreys – large rivers and 
estuaries, sizable inland reservoirs, and a 
relatively well preserved rocky coast that 
can become naturally reoccupied, thereby 
restoring the species historical distribution. 
Natural wetlands and reservoirs offer few 
and often precarious natural nest sites but 
that can be compensated by artificial plat-
forms that hopefully can foster the future 
spreading of the population into those areas. 
Altogether, these are good perspectives for 
a future self-sustaining breeding population 
of ospreys in coastal and southern Portugal, 
provided that sustainable monitoring and 
vigilance, and management of human dis-
turbance in coastal areas are guaranteed. 
At the same time, further improvement of 
nesting conditions with platforms wherever 
necessary must closely follow the expan-
sion of the population. 

ñуùåñòâîâалî ужå 5 ïар, абîнèруюùèõ 
гнåçдîâûå у÷аñòêè, îдна èç нèõ уñïåшнî 
îòгнåçдèлаñь. Ñамцû èç эòîé è ñîñåднåé 
ïар бûлè âûïуùåнû â Ïîрòугалèè, а îбå 
èõ ñамêè бûлè рîдîм èç рåèнòрîдуцèрî-
âаннîé ïîïуляцèè â Àндалуçèè на югå Иñ-
ïанèè. Â другîé нåдаâнî âîçнèêшåé ïарå, 
âûбраâшåé у÷аñòîê â бîлîòèñòîé мåñòнî-
ñòè на югå, ñамåц èç Àндалуçñêîé груïïè-
рîâêè. Âñå ïрî÷èå ñêîïû èç ïар нå èмåюò 
êîлåц. Äâå èç уñòанîâлåннûõ ïлаòфîрм 
нåдаâнî абîнèрîâалèñь òåррèòîрèальнû-
мè ïарамè. 

Огранè÷åннîñòь рåñурñîâ дåлаåò нåâîç-
мîжнûм îòñлåжèâанèå âûïуùåннûõ è ужå 
рîдèâшèõñя мåñòнûõ ñêîï, òаê ÷òî ïåрå-
мåùåнèя è мåñòîнаõîждåнèå мнîгèõ èç 
нèõ нå уñòанîâлåнû. Â рåçульòаòå ñудьба 
мнîгèõ рåèнòрîдуцèрîâаннûõ ïòèц нам 
нåèçâåñòна, ÷òî, â ÷аñòнîñòè, яâляåòñя 
ïрè÷èнîé îòñуòñòâèя даннûõ î âñòрå÷аõ 
ïòèц Шâåдñêîгî ïрîèñõîждåнèя. Äругèå 
ïрîблåмû ñ êîòîрûмè мû ñòîлêнулèñь – 
ñîïåрнè÷åñòâî ñ бåлûмè аèñòамè (Cico-
nia ciconia), ïрåòåндуюùèмè на гнåçдîâûå 
у÷аñòêè, è îгранè÷åннûå âîçмîжнîñòè 
êîльцåâанèя è îòñлåжèâанèя ïòåнцîâ, 
âûрîñшèõ â нåбåçîïаñнûõ åñòåñòâåннûõ 
гнåçдаõ.

Â Ïîрòугалèè мнîгî îòлè÷нûõ бèîòîïîâ 
для гнåçдîâанèя ñêîïû – бîльшèå рåêè è 
эñòуарèè, бîльшèå âнуòрåннèå âîдîõранè-
лèùа, è õîрîшî ñîõранèâшååñя ñêалèñòîå 
ïîбåрåжьå, êаждûé èç êîòîрûõ мîжåò 
бûòь ñнîâа çаñåлён åñòåñòâåннûм îбраçîм, 
ïрè âîññòанîâлåнèè ñêîïû â åё èñòîрè÷å-
ñêîм арåалå. Åñòåñòâåннûå âîднî-бîлîò-
нûå угîдья è âîдîõранèлèùа èмåюò î÷åнь 
нåбîльшîå ÷èñлî наòуральнûõ мåñò, гдå 
ñêîïа мîжåò ïîñòрîèòь гнåçдî, è çа÷аñòую 
îнè âåñьма нåнадåжнû. Эòу нåõâаòêу лåгêî 
ñêîмïåнñèрîâаòь гнåçдîâûмè ïлаòфîрма-
мè, êîòîрûå, êаê мû надååмñя, ñмîгуò ïî-
ñïîñîбñòâîâаòь ïрîдâèжåнèю ïîïуляцèè 
ñêîïû на даннûå òåррèòîрèè. Â цåлîм, мû 
âèдèм õîрîшèå шанñû на фîрмèрîâанèå 
ñамîïîддåржèâаюùåéñя ïîïуляцèè ñêî-
ïû â ïрèбрåжнîé è южнîé Ïîрòугалèè 
â блèжаéшåм будуùåм, ïрè уñлîâèè, ÷òî 
ïîïуляцèя будåò рåгулярнî наõîдèòьñя 
ïîд ïрèñмîòрîм, а фаêòîр бåñïîêîéñòâа 
ñî ñòîрîнû ÷åлîâåêа â ïрèбрåжнûõ çîнаõ 
будåò ñòрîгî рåгулèрîâаòьñя. Â òîжå âрå-
мя, рîñò ïîïуляцèè дîлжåн будåò нåïрå-
мåннî ñîïрîâîждаòьñя бèîòåõнè÷åñêèмè 
рабîòамè ïî улу÷шåнèю уñлîâèé гнåçдî-
âанèя çа ñ÷ёò уñòанîâêè нîâûõ гнåçдîâûõ 
ïлаòфîрм òам, гдå эòî будåò нåîбõîдèмî.
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Breeding Status of Ospreys in Egypt (Red Sea) from 2012 to 2018
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The World population of Western Osprey 
(Pandion haliaetus) include four subspecies: 
nominate P. h. haliaetus, American Osprey 
P. h. carolinensis (North America; vagrant in 
Europe) and P. h. ridgwayi. A fourth taxon 
is now generally considered a separate spe-
cies, Eastern Osprey P. cristatus. P. h. hali-
aetus is the subspecies breeding in Egyptian 
Red Sea. A new series of Osprey surveys 
started in early June of 2012 and ended in 
July of 2018. The main goal was to survey 
the local resident breeding Ospreys. We 
also visited three wintering areas in Malaha, 
Aswan and Lake Nasser. We found breed-
ing and nesting Ospreys in most of the 
visited Islands at the Red Sea, with nests 
located mostly on sand dunes but also on 
roof tops. A total of only 39 pairs were con-
firmed breeding in the Red Sea and South 
Sinai provinces, and 16 non-local Osprey 
were observed at the wintering sites, which 
make Egypt important as a stopover area 
for Osprey during migration. We found that 
Ospreys are territorial, and pairs start court-
ships and nest building from the first week 
of December in south of Egypt to the first 
week of January in north of Egypt. The Os-
prey’s nests are normally used in successive 
years by the same pair, adding new twigs 
every year. Osprey’s diet consists entirely of 
fish and they mainly forage at reef flats and 
reef edges, feeding chicks with preferred 
fish species. Birds from the resident Red Sea 
population tend to be distinctly smaller and 
lighter in plumage than birds from the Euro-
pean population. This fact was already not-
ed and a suggestion to separate subspecies 
was made. The main threat to the breeding 
population is a human disturbance on the 
Red Sea coasts and islands, as e.g. devel-
opment and building of new resorts at the 
coast.

A further artificial nests project at Red Sea 
Coast is highly recommended with the goal 
to replace the nests lost due to a tourism 
development, and to increase the Egyptian 
population to the previous level.

Â мèрå âûдåляюò 4 ïîдâèда ñêîïû (Pandi-
on haliaetus): нîмèнаòèâнûé P. h. haliaetus, 
амåрèêанñêèé P. h. carolinensis (Ñåâåрная 
Àмåрèêа; èçâåñòнû çалёòû â Åâрîïу) è P. 
h. ridgwayi. Чåòâёрòûé òаêñîн, îбû÷нî 
раññмаòрèâаåòñя êаê îòдåльнûé âèд, – âîñ-
òî÷ная ñêîïа P. cristatus. P.h.haliaetus – 
ïîдâèд, гнåçдяùèéñя â Åгèïåòñêîé ÷аñòè 
ïîбåрåжья Краñнîгî мîря. Ñ èюня 2012 
ïî èюль 2018 мû ïрîâîдèлè мîнèòîрèнг 
îñёдлîé гнåçдяùåéñя ïîïуляцèèè ñêîïû. 
Крîмå òîгî, бûлè îбñлåдîâанû òрè çèмî-
âî÷нûõ у÷аñòêа – Малаõа, Àñуан è îçåрî 
Наñåр. Мû нашлè ñêîïу на гнåçдîâанèè на 
бîльшèнñòâå îñòрîâîâ Краñнîгî Мîря. Иõ 
гнёçда раñïîлагалèñь ÷аùå âñåгî на ïåñ-
÷анûõ дюнаõ, рåжå на êрûшаõ ñòрîåнèé. 
Мû ïîдòâåрдèлè гнåçдîâанèå 39 ïар ñêîï 
è у÷лè 16 ñêîï, мèгрèрîâаâшèõ â мåñòа 
çèмîâêè, ÷òî гîâîрèò î òîм, ÷òî Åгèïåò 
èграåò âажную рîль îñòанîâî÷нîгî ïун-
êòа для ñêîï на мèграцèè. Ïарû на÷èнаюò 
ïрîцåññ ñïарèâанèя è ïîñòрîéêè гнåçда 
ñ ïåрâûõ нåдåль дåêабря â южнîé ÷аñòè 
Åгèïòа дî ïåрâûõ нåдåль янâаря â ñåâåр-
нîé. Ïара ñêîï îбû÷нî èñïîльçуåò îднî 
è òîжå гнåçдî на ïрîòяжåнèè нåñêîльêèõ 
лåò. Ïèòанèå ñêîïû ñîñòîèò èñêлю÷èòåль-
нî èç рûбû, êîòîрую îна дîбûâаåò над 
êîраллîâûмè рèфамè èлè ïî èõ ïåрè-
фåрèè. Ñêîïû, îбèòаюùèå на Краñнîм 
мîрå, çамåòнî мåньшå â раçмåрå è èмåюò 
бîлåå ñâåòлую îêраñêу, ÷åм ïòèцû èç åâ-
рîïåéñêîé ïîïуляцèè, на ÷òî ранåå ужå 
îбраùалîñь âнèманèå è бûлè âûдâèнуòû 
ïрåдлîжåнèя î раçдåлåнèè ïîдâèдîâ. Оñ-
нîâная ïрîблåма åгèïåòñêîé ïîïуляцèè 
ñêîï – эòî âûñîêèé фаêòîр бåñïîêîéñòâа 
ñî ñòîрîнû ÷åлîâåêа â ñâяçè ñ раçâèòèåм 
êурîрòîâ на ïîбåрåжьå Краñнîгî мîря è 
на îñòрîâаõ.

Мû ñ÷èòаåм нåîбõîдèмûм уñòанîâêу èñ-
êуññòâåннûõ гнåçдîâèé для ñêîïû на Краñ-
нîм мîрå â мåñòаõ, унè÷òîжåннûõ ïрè 
раçâèòèè òурèñòè÷åñêîгî бèçнåñа, ÷òî-
бû âåрнуòь ÷èñлåннîñòь ñêîïû ê бûлîму 
урîâню.
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The Osprey (Pandion haliaetus) breeds all 
over Finland: from the southern archipel-
ago (60o N) to the northernmost Lapland 
(70o N). The Finnish Osprey population de-
creased in the late 19th and early 20th cen-
tury due to persecution. During the World 
War II Osprey population recovered slowly, 
but decreased again from the 1950s to ear-
ly 1970s, because of (1) persecution during 
migration and wintering, (2) the impact of 
contaminants, particularly of the DDT, and 
(3) the lack of old flat-topped trees for nest-
ing. In 1971, I launched together with the 
Finnish Ringing Centre The Project Pandion 
with the following aims: (1) to monitor an-
nual changes and long-term trends in the 
population size, productivity, survival and 
dispersal and (2) to verify the effects and to 
estimate the importance of potential neg-
ative human factors (persecution, environ-
mental contaminants, forestry, commercial 
fishing, recreation etc.) on the welfare of the 
Finnish Ospreys. This presentation is mainly 
based on the results of Project Pandion. 

In 1990, a non-governmental organiza-
tion The Finnish Osprey Foundation was 
founded to promote the conservation of the 
Finnish Osprey population. The foundation 
has constructed the Pohtiolampi Osprey 
Centre, where people can get information 
on the Osprey and observe fishing Ospreys 
freely from a public tower. In addition, the 
Osprey Centre collects money for Osprey 
conservation by hiring special hides to pro-
fessional photographers and filmmakers. 

Since 1972, authorized voluntary ringers 
have inspected annually almost all occu-
pied Osprey territories known by the Proj-
ect Pandion. E.g. in 2013, 2,172 nest sites 
were checked by 108 ringers: 1,177 occu-
pied territories were verified, 952 of them 
were active (= eggs were laid) and 887 
successful (= large young were produced). 
The pooled raw data from the entire country 
suggests the following five periods of the 
recent history of the Finnish Ospreys: (1) 
the population remained on the same level 
through the 1970s, (2) increased from 1982 
to 1994 by 3 % per year, (3) remained from 
1994 to 2008 on a new level, (4) increased 

Ñêîïа (Pandion haliaetus) гнездится по 
всей Финляндии: от самых южных остро-
вов (60o N) дî ñамîé ñåâåрнîé Лаïландèè 
(70o N). Â êîнцå 19 – на÷алå 20 âåêîâ фèн-
ñêая ïîïуляцèя ñîêраòèлаñь èç-çа ïрåñлå-
дîâанèя ñî ñòîрîнû ÷åлîâåêа. Âî âрåмåна 
Âòîрîé Мèрîâîé âîéнû ïîïуляцèя мåд-
лåннî âîññòанаâлèâалаñь, нî çаòåм ñнîâа 
на÷ала умåньшаòьñя ñ 1950-õ ïî раннèå 
1970-å гг. èç-çа нåñêîльêèõ ïрè÷èн: 1) ïрå-
ñлåдîâанèå ñî ñòîрîнû ÷åлîâåêа âî âрåмя 
мèграцèé è на çèмîâêаõ; 2) âлèянèå çа-
гряçняюùèõ âåùåñòâ, îñîбåннî èнñåêòè-
цèда ÄÄТ; 3) нåõâаòêа ñòарûõ дåрåâьåâ ñ 
раñêèдèñòûмè êрîнамè для гнåçдîâанèя. 
Â 1971 г. я çаïуñòèл ïрîåêò «Pandion» ñî-
âмåñòнî ñ Фèнñêèм цåнòрîм êîльцåâанèя 
ñ цåлью îïрåдåлåнèя фаêòîрîâ, âлèяю-
ùèõ на ñîñòîянèå фèнñêîé ïîïуляцèè 
ñêîïû è îцåнêè èõ çна÷èмîñòè. Оñнîâнûå 
çада÷è ïрîåêòа: 

1) îòñлåжèâанèå åжåгîднûõ èçмåнåнèé 
è дîлгîâрåмåннûõ òрåндîâ â ÷èñлåннîñòè 
ïîïуляцèè, ïрîдуêòèâнîñòè, âûжèâаåмî-
ñòè, è раñïрîñòранåнèè ñêîïû,  

2) ïîдòâåрждåнèå налè÷èя нåгаòèâнîгî 
âлèянèя ÷åлîâåêа (ïрåñлåдîâанèå, çагряç-
нåнèå ñрåдû, âûрубêа лåñа, êîммåр÷åñêая 
рûбная лîâля, îòдûõ на ïрèрîдå è др.). 
Эòîò дîêлад â îñнîâнîм баçèруåòñя на рå-
çульòаòаõ ïрîåêòа «Pandion».

Â 1990 гîду бûла îñнîâана нåгîñудар-
ñòâåнная îрганèçацèя «Фèнñêèé фîнд 
ñêîïû» для ïîддåржêè îõранû ïîïуляцèè 
ñêîïû. Фîндîм бûл ñîçдан Цåнòр ñêîïû 
«Ïîõòèîламïè», гдå людè мîглè ïîлу÷èòь 
èнфîрмацèю î ñêîïå è ïîнаблюдаòь çа 
рûба÷аùèмè ïòèцамè ñî ñïåцèальнîé 
ñмîòрîâîé башнè. Заîднî цåнòр ñдаâал 
âнаём ñïåцèальнûå ñêрадêè для ïрîфåñ-
ñèîнальнûõ фîòîграфîâ è âèдåî-îïåра-
òîрîâ, çарабаòûâая дåньгè на ïрîåêòû ïî 
ñîõранåнèю ñêîïû. 

Ñ 1972 г. ñåрòèфèцèрîâаннûå âîлîн-
òёрû-êîльцåâаòåлè åжåгîднî ïрîâåрялè 
ïраêòè÷åñêè âñå çаняòûå гнåçдîâûå у÷аñò-
êè ñêîïû, âûяâлåннûå â рамêаõ ïрîåê-
òа «Pandion». К примеру, в 2013 г., 108 
êîльцåâаòåлåé ïрîâåрèлè 2172 гнåçда 
на 1177 гнåçдîâûõ у÷аñòêаõ. Иç нèõ 952 
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Скопа (Pandion haliaetus). 
Фото предоставлено М. Бабушкиным.

Osprey (Pandion haliaetus). 
Photo from M. Babushkin.

again from 2008 to 2013 and (5) has been 
“stable” during the last years. My present 
estimate of the total Finnish Osprey popu-
lation is 1,300 breeding pairs. The positive 
population trend since the early 1970s can 
be attributed (1) to decreased persecution 
during migration and wintering, (2) to de-
creased impact of environmental contam-
inants and (3) to construction of artificial 
nests to compensate the losses caused by 
modern forestry. 

During 1913–2017, in total 55,803 Os-
preys have been ringed in Finland. In the 
last ten years, the annual ringing totals 
have varied from 1,162 to 1,483 Ospreys 
per year. Up to the end of 2017, altogether 
3,847 recoveries and “interesting” recap-
tures have been reported. Of birds report-
ed dead with information on the cause of 
death 41 % were killed, 28 % died because 
of various fishing operations and 14 % were 
hit by overhead wires. Ring recovery data 
suggests that persecution has decreased 
steeply during the last decades.

During Project Pandion, ringers have col-
lected addled eggs for the analyses of con-
taminants. The total DDT concentrations in 
the Finnish Osprey eggs have decreased 
significantly: geometric means (ppm/lipid 
weight) were 63.6 in 1971–1975 and 17.4 
in 1991–1992.

Breeding success of the Osprey has im-
proved during Project Pandion. In the first 

îêаçалèñь çаняòû (бûлè îòлîжåнû яéца), а 
887 уñïåшнû (ïòåнцû âûрîñлè). Объåдè-
нåннûå даннûå ñî âñåé ñòранû уêаçûâаюò 
на ñлåдуюùèå ïяòь ïåрèîдîâ â нåдаâнåé 
èñòîрèè фèнñêèõ ñêîï: 

1) ïîïуляцèя бûла ñòабèльна â 1970-õ гг. 
ХХ ñòîлåòèя, 

2) ïîïуляцèя рîñла ïî 3% â гîд ñ 1982 
ïî 1994 г., 

3) ïîïуляцèя îñòаâалаñь ñòабèльнîé ñ 
1994 ïî 2008 г., 

4) ïîïуляцèя уâåлè÷èâалаñь ñ 2008 ïî 
2013 г.,

5) ïîïуляцèя ñнîâа îñòаёòñя ñòабèльнîé 
â ñîâрåмåннûé ïåрèîд. 

Мîя òåêуùая îцåнêа ÷èñлåннîñòè âñåé 
ïîïуляцèè ñêîïû â Фèнляндèè – 1300 ïар. 
Ïîлîжèòåльнûé ïîïуляцèîннûé òрåнд, 
наблюдаåмûé ñ раннèõ 1970-õ, мîжåò 
бûòь ñâяçан ñî ñлåдуюùèм: 

1) ñнèжåнèå урîâня ÷åлîâå÷åñêîгî ïрå-
ñлåдîâанèя на мèграцèяõ è на çèмîâêаõ, 

2) ñнèжåнèå âîçдåéñòâèя õèмè÷åñêèõ 
çагряçнèòåлåé îêружаюùåé ñрåдû, 

3) ñîçданèå èñêуññòâåннûõ гнåçдîâûõ 
ïлаòфîрм, êîмïåнñèруюùèõ ïîòåрè мå-
ñòîîбèòанèé, âûçâаннûå ñîâрåмåннîé âû-
рубêîé лåñîâ.

Ñ 1913 ïî 2017 гг. â Фèнляндèè бûлî 
îêîльцîâанî 55 803 ñêîï. За ïîñлåд-
нèå 10 лåò â гîд êîльцåâаòåлè мåòèлè îò 
1162 дî 1483 ñêîï. Ïî ñîñòîянèю на êî-
нåц 2017 г. мû èмåлè 3847 âîçâраòîâ è 
«любîïûòнûõ» ïîâòîрнûõ îòлîâîâ. Ñрåдè 
ïòèц, ÷åé фаêò ñмåрòè бûл нам ñîîбùён 
ñ уêаçанèåм ïрè÷èнû гèбåлè, 41% бûлè 
убèòû, 28% ïîгèблè â рåçульòаòå раçнîî-
браçнîé дåяòåльнîñòè ïî дîбû÷å рûбû è 
14% ïîгèблè îò ñòîлêнîâåнèя ñ âîçдушнû-
мè ЛЭÏ. Âîçâраòû êîлåц ñâèдåòåльñòâуюò, 
÷òî ïрåñлåдîâанèå ñî ñòîрîнû ÷åлîâåêа 
çа ïîñлåднèå дåñяòèлåòèя ñуùåñòâåннî 
ñнèçèлîñь. 

Âî âрåмя ïрîåêòа «Pandion», êîльцåâа-
òåлè ñîбèралè ïîгèбшèå яéца, для аналè-
çа çагряçнåнèé. Обùåå ñîдåржанèå ÄÄТ 
â яéцаõ ñêîïû â Фèнляндèè ñуùåñòâåн-
нî ñнèçèлîñь: ñрåднåå гåîмåòрè÷åñêîå 
(ppm/на âåñ жèдêîñòè) ñîñòаâèлî 63,6 â 
1971–1975 гг. è 17,4 â 1991–1992 гîдаõ. 

Рåïрîдуêòèâнûé уñïåõ ñêîïû òаêжå 
улу÷шèлñя çа âрåмя ïрîåêòа «Pandion». Â 
ïåрâûå ïяòь лåò ñ 1972 ïî 1976 гг. (ïè-
лîòнûé 1971 гîд èñêлю÷ён), ñрåднèé гнåç-
дîâîé уñïåõ бûл 1,32 îïåрённûõ ïòåнца 
на çаняòую гнåçдîâую òåррèòîрèю, 1,76 
на жèлîå гнåçдî è 2,05 на уñïåшнîå гнåç-
дî. Чåòûрьмя дåñяòèлåòèямè ïîçднåå, â 
2012–2016 гг. ñîîòâåòñòâуюùèå çна÷åнèя 
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5-year period 1972–1976 (pilot year 1971 
excluded) the average breeding success was 
1.32 large nestling per occupied territory, 
1.76 per active nest and 2.05 per successful 
nest. Four decades later, in 2012–2016 the 
corresponding results were 1.59, 2.01 and 
2.19. During these four decades, the mean 
proportion of artificial nests constructed for 
Ospreys of all active nests has increased 
from 15% to 45%. Correlation between the 
regional proportion of artificial nests and re-
gional mean brood size during 2012–2016 
was statistically significant (p<0.01) and the 
proportion of artificial nests explained 59% 
of the variance of regional mean brood size.

Although the Osprey is a tropical migrant, 
the climate change has had an effect on the 
breeding phenology of Finnish Ospreys. 
Data collected by Project Pandion indicates 
that the average hatching date has advanced 
about one day per decade during 45 years.

Project Pandion data indicates also that 
the Finnish Ospreys have returned to their 
original breeding habitat close to shore line 
and islands from forests and peat bogs, 
which were often located several kilometres 
away from the fishing grounds and where 
the Ospreys had to escape to survive the 
raptor persecution era.

Extensive recovery data gives a representa-
tive picture on the migration routes and win-
tering areas of Finnish Ospreys and demon-
strates the differences between different 
Nordic sub-populations of the species. Be-
cause Ospreys have been ringed all over Fin-
land, the estimates of natal dispersal distances 
based on encounters are quite unbiased.

Satellite-tracking of Finnish Ospreys has 
remarkably completed the information on 
(1) timing, routes and stop-over sites of mi-
gration and (2) home-ranges both in breed-
ing and wintering areas.

ñîñòаâèлè 1.59, 2.01 è 2.19. За эòî âрåмя 
дîля èñêуññòâåннûõ гнåçдîâûõ ïлаòфîрм 
â îбùåм ÷èñлå çаняòûõ гнåçд уâåлè÷èлаñь 
ñ 15% дî 45%. Кîррåляцèè мåжду рåгè-
îнальнîé дîлåé гнåçдîâûõ ïлаòфîрм è 
ñрåднèм раçмåрîм âûâîдêа â рåгèîнå â 
2012–2016 гг. бûла ñòаòèñòè÷åñêè çна÷è-
ма (p<0.01) è дîля ïлаòфîрм îïèñûâала 
59% âñåõ раçлè÷èé â ñрåднèõ раçмåраõ 
âûâîдêîâ мåжду рåгèîнамè. 

Хîòя ñêîïа мèгрèруåò â òрîïè÷åñêèå 
шèрîòû, êлèмаòè÷åñêèå èçмåнåнèя îêаçа-
лè эффåêò на фåнîлîгèю раçмнîжåнèя 
фèнñêîé ñêîïû. Äаннûå ïрîåêòа «Pandi-
on» ïîêаçалè, ÷òî ñрåдняя даòа âûлуïлå-
нèя яèц ñдâèгалаñь ïрèмåрнî на îдèн дåнь 
çа дåñяòèлåòèå на ïрîòяжåнèè 45 лåò.

Ïрîåêò òаêжå ïîêаçал, ÷òî фèнñêая ñêî-
ïа âåрнулаñь èç лåñîâ è òîрфянûõ бîлîò 
на ñâîè èçна÷альнûå гнåçдîâûå òåррèòî-
рèè, раñïîлîжåннûå блèжå ê бåрåгîâîé 
лèнèè è îñòрîâам. À â лåñаõ è бîлîòаõ, 
îбû÷нî удалённûõ на нåñêîльêî êèлîмå-
òрîâ îò рûбнûõ мåñò, ñêîïа ïряòалаñь, 
÷òîбû èçбåжаòь ïрåñлåдîâанèя ñî ñòîрî-
нû ÷åлîâåêа âî âрåмåна, êîгда эòî бûлî 
î÷åнь аêòуальнî.

Мнîгî÷èñлåннûå âîçâраòû êîлåц даюò 
нам ïîлнîцåнную êарòèну ïуòåé мè-
грацèè è çèмîâî÷нûõ арåалîâ фèнñêîé 
ñêîïû, è дåмîнñòрèруюò раçнèцу мåжду 
раçлè÷нûмè ñåâåрнûмè ñубïîïуляцèямè 
эòîгî âèда. Ïîñêîльêу ñêîï êîльцåâалè 
ïî âñåé Фèнляндèè, òî îцåнêè дèñòанцèè 
раçлёòа мîлîдûõ îñîбåé на îñнîâанèè 
èõ ïîñлåдуюùèõ âñòрå÷ бûлè дîñòаòî÷нî 
îбъåêòèâнû. 

Ñïуòнèêîâîå ïрîñлåжèâанèå ñêîï ñуùå-
ñòâåннî дîïîлнèлî èнфîрмацèåé даннûå 
ïî òаéмèнгу, ïуòяõ è îñòанîâêаõ âî âрåмя 
мèграцèè, а òаêжå ïî гнåçдîâûм è çèмî-
âî÷нûм òåррèòîрèям.



Proceedings of Conferences 153Raptors Conservation 2018, Suppl. 1

The Annual Cycle of German Adult Ospreys – Studies in the Breeding 
and Wintering Areas as Well as During Migration Since 1995 by 
Means of Satellite Telemetry
ГОДОВОЙ ЦИКЛ НЕМЕЦКИХ ВЗРОСЛЫХ СКОП – ИССЛЕДОВАНИЯ 
В РАЙОНАХ РАЗМНОЖЕНИЯ И ЗИМОВКИ, А ТАКЖЕ ВО ВРЕМЯ 
МИГРАЦИИ С 1995 ГОДА С ПОМОЩЬЮ СПУТНИКОВОЙ 
ТЕЛЕМЕТРИИ
Meyburg B.-U. (BirdLife Germany, Berlin, Germany)
Roepke D. (independent researcher,Waren/Müritz, Germany)
Meyburg C. (World Working Group on Birds of Prey, Paris, France) 
Van Wijk R. (Swiss Ornithological Institute, Sempach, Switzerland; Department of 
Evolutionary Biology and Environmental Studies, Zürich, Switzerland; Eco Research, 
Søborg, Denmark)
Мейбург Б.-У. (BirdLife Германии, Берлин, Германия)
Роепке Д. (независимый исследователь, Варен, Германия)
Мейбург К. (Всемирная рабочая группа по хищным птицам, Париж, Франция)
Ван Вейк Р. (Швейцарский орнитологический институт, Семпач, Швейцария; 
Отдел эволюционной биологии и экологии, Цюрих, Швейцария; Экологические 
исследования, Соборг, Дания)

Contact:
Bernd-Ulrich Meyburg 
BUMeyburg@aol.com

Dietrich Roepke
Gerhart-Hauptmann-
Allee 26, 17192 Waren 
(Müritz), Germany
Dietrich.Roepke@
t-online.de

Christiane Meyburg 
schwarzmilan@aol.com

Rien E. van Wijk
Magle Torv 4, 2860, 
Søborg, Denmark 
rienvanwijk@gmail.com

Birds show a wide variety of migration strat-
egies, not only between species, but espe-
cially also within species. Populations might 
migrate to specific sites outside of the 
breeding season, but also within popula-
tions there may be differences between in-
dividuals. Young, unexperienced birds may 
take different routes, visit different sites and 
time their annual cycle differently compared 
to adults. In turn, within groups of adult 
birds, there may be a division between the 
sexes whereby males and females migrate 
to different sites or, more commonly, at dif-
ferent times.

German Ospreys (Pandion haliaetus) were 
thought to migrate to sub-Saharan Africa. 
However, most of the many ring recov-
eries were from juvenile birds, and adults 
had never been satellite-tracked. During 
1995–2011 we marked 28 adult Ospreys 
in NE-Germany with satellite tags working 
up to eight years. In 1995 seven battery 
powered PTTs were used from Microwave 
Telemetry Inc. (USA). The lifetime of these 
transmitters was for a maximum of one year 
when programmed for only a few hours at 
intervals of several days. In the following 
years up to 2005 35g solar-powered PTTs 
also made by Microwave Telemetry, Inc. 
(USA) were deployed which were also lo-
cated by Argos using the Doppler phenom-
enon. The addition of a high efficiency solar 

Ïòèцû дåмîнñòрèруюò шèрîêèé ñïåêòр 
ñòраòåгèé мèграцèè нå òîльêî мåжду âèда-
мè, нî îñîбåннî â ïрåдåлаõ îднîгî âèда. 
Ïîïуляцèè мîгуò мèгрèрîâаòь на îïрåдå-
лённûå òåррèòîрèè âнå ñåçîна раçмнîжå-
нèя, нî òаêжå è âнуòрè ïîïуляцèé мîгуò 
бûòь раçлè÷èя мåжду èндèâèдуумамè. Мî-
лîдûå, нåîïûòнûå ïòèцû мîгуò èдòè раç-
нûмè ïуòямè, ïîñåùаòь раçнûå мåñòа âî 
âрåмя ñâîåгî гîдîâîгî цèêла ïî-раçнîму 
ïî ñраâнåнèю ñî âçрîñлûмè ïòèцамè. Â 
ñâîю î÷åрåдь, â груïïаõ âçрîñлûõ ïòèц 
мîжåò ñуùåñòâîâаòь раçдåлåнèå мåжду 
ïîламè, â рåçульòаòå ÷åгî ñамцû è ñамêè 
мèгрèруюò на раçнûå òåррèòîрèè, èлè 
÷аùå, â раçнîå âрåмя.

Нåмåцêèå ñêîïû (Pandion haliaetus), êаê 
ïîлагалè, мèгрèрîâалè â ñòранû Àфрè-
êè ê югу îò Ñаõарû. Тåм нå мåнåå, бîль-
шая ÷аñòь мнîгèõ âîçâраòîâ êîлåц бûла îò 
юнûõ ïòèц, а âçрîñлûå нå бûлè ïîмå÷åнû 
òранñмèòòåрамè. Â òå÷åнèå 1995–2011 гг. 
мû ïîмåòèлè ñïуòнèêîâûмè òранñмèòòå-
рамè, рабîòаюùèмè дî âîñьмè лåò, 28 
âçрîñлûõ ñêîï â ñåâåрî-âîñòî÷нîé Гåр-
манèè. Â 1995 г. бûлè èñïîльçîâанû ñåмь 
мèêрîâîлнîâûõ òранñмèòòåрîâ êîмïанèè 
Microwave Telemetry Inc. (ÑШÀ). Âрåмя 
жèçнè эòèõ òранñмèòòåрîâ ñîñòаâлялî 
маêñèмум îдèн гîд, îнè бûлè çаïрîграм-
мèрîâанû на îòïраâêу даннûõ âñåгî на 
нåñêîльêî ÷аñîâ ñ èнòåрâалîм â нåñêîль-
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array freed the transmitter from the lifetime 
limitations imposed by a primary lithium 
battery. The lifespan of these transmitters 
was several years and with sufficient charge 
of the batteries thousands of locations could 
be recorded in total, but the fixes were still 
too inaccurate and irregular for the analysis 
of small-scale movements.

Since 2006, 30g solar Argos transmitters 
with GPS positioning have been used, which 
also transmitted data on flight altitudes, di-
rection and speed, but Argos locations were 
also obtained from these tags. A total of 17 
individuals were equipped with these tags. 
The number of fixes for these tags largely 
depended on how well the batteries were 
charged. Since ospreys usually sit on tree-
tops or masts and flee a lot, the transmit-
ters were usually sufficiently charged and 
recorded positions with an hourly interval 
between 4am and 9pm local time.

We obtained data of 8 individuals with 
ARGOS data, totalling 13 bird years and 
GPS data of 17 individuals, totalling 33 bird 
years (one individual being tracked for eight 
consecutive years). In this paper, we focus 
on the first year a bird was tracked only. For 
fine scale analyses on migration progression 
and home range sizes, we focused on the 
more accurate and frequently recorded GPS 
data of transmitters used since 2006.

Ospreys migrated over a broad front 
southward to their non-breeding grounds, 
which were mainly located throughout 
western sub-Saharan Africa, but three 
males spend the non-breeding season on 
the Iberian Peninsula. Most birds spend the 
non-breeding season at the coast of the 
Senegambia and Guinea-Bissau, but some 
individuals migrated as far east as Lake Lag-
do in northern Cameroon

The migratory paths followed by Ospreys 
while in Europe, especially in autumn, 
seemed much straighter and more direc-
tional compared to the migratory paths fol-
lowed in Africa. This pattern was related to 
wind conditions, whereby individuals drift-
ed with winds as they crossed the Sahara, 
then compensated as they approached their 
winter destination, causing a more diffuse 
pattern in migratory paths. Consequently, 
individuals were fairly consistent in their use 
of routes between years in Europe, but not 
in Africa. 

We investigated the difference in migra-
tion strategies of male versus female Os-
preys. Males started their autumn migra-
tion at the very end of the breeding season 
when the young have left, whereas females 

êî днåé. Â ïîñлåдуюùèå гîдû (дî 2005 г.) 
на ñêîïаõ бûлè раçâёрнуòû 35-граммîâûå 
òранñмèòòåрû (PTT), ñîçданнûå êîмïанèåé 
Microwave Telemetry, Inc. (ÑШÀ), êîòîрûå 
рабîòалè â ñèñòåмå Argos, èñïîльçуюùåé 
эффåêò Äîïлåра. Эòè PTT ужå èмåлè âû-
ñîêîэффåêòèâнûå лèòèåâûå баòарåè, â 
рåçульòаòå ÷åгî ïрîдîлжèòåльнîñòь ñлуж-
бû эòèõ òранñмèòòåрîâ бûла нåñêîльêî 
лåò, нî лîêацèè бûлè âñё åùё нåòî÷нûмè 
è нåрåгулярнûмè для аналèçа ïåрåдâèжå-
нèé ïòèц â мåлêîм маñшòабå.

Ñ 2006 г. бûлè èñïîльçîâанû 30-грам-
мîâûå òранñмèòòåрû ñ ñîлнå÷нûмè ïанå-
лямè, рабîòаюùèå â ñèñòåмå Argos ñ GPS-
ïîçèцèîнèрîâанèåм, êîòîрûå ïåрåдаâалè 
нå òîльêî êîîрдèнаòû лîêацèé, нî è òаêжå 
даннûå î âûñîòаõ, наïраâлåнèè è ñêîрî-
ñòè ïîлёòа. Эòèм òранñмèòòåрамè бûлè 
ïîмå÷åнû 17 ñêîï. Кîлè÷åñòâî лîêацèé îò 
эòèõ òранñмèòòåрîâ âî мнîгîм çаâèñèò îò 
òîгî, наñêîльêî õîрîшî çаряжåнû èõ ба-
òарåè. Ïîñêîльêу ñêîïû îбû÷нî ñèдяò на 
âåрõушêаõ дåрåâьåâ èлè ма÷òаõ è мнîгî 
лåòаюò, òранñмèòòåрû îбû÷нî бûлè дîñòа-
òî÷нî çаряжåнû è çаïèñûâалè ïîлîжåнèя 
ñ ÷аñîâûм èнòåрâалîм мåжду 4:00 è 21:00 
ïî мåñòнîму âрåмåнè.

Мû ïîлу÷èлè даннûå îò 8 ñêîï (13 ïòèц/
лåò) ñ лîêацèямè â ñèñòåмå ARGOS è îò 17 
ïòèц ñ даннûмè GPS-лîêацèé (33 ïòèц/лåò, 
îдна ïòèца îòñлåжèâалаñь âîñåмь лåò ïîд-
ряд). Â эòîм дîêладå мû îрèåнòèруåмñя 
на ïåрâûé гîд îòñлåжèâанèя ïòèцû. Äля 
мåлêîмаñшòабнûõ аналèçîâ â îòнîшåнèè 
ïрîгрåññа мèграцèè è раçмåрîâ èндèâè-
дуальнûõ у÷аñòêîâ (home range) мû îрè-
åнòèруåмñя на бîлåå òî÷нûå è ÷аñòî çа-
ïèñûâаåмûå даннûå GPS òранñмèòòåрîâ, 
èñïîльçуåмûõ ñ 2006 г.

Ñêîïû мèгрèрîâалè ïî шèрîêîму 
фрîнòу на юг ê ñâîèм мåñòам çèмîâêè, 
êîòîрûå â îñнîâнîм раñïîлîжåнû â çа-
ïаднîé ÷аñòè Àфрèêè ê югу îò Ñаõарû, нî 
òрè ñамца ïрîâîдèлè нåгнåçдîâîé ñåçîн 
на Ïèрåнåéñêîм ïîлуîñòрîâå. Бîльшèн-
ñòâî ïòèц ïрîâîдяò ñåçîн раçмнîжåнèя 
â Ñåнåгамбèè è Гâèнåå-Бèñау, нî нåêîòî-
рûå ñêîïû мèгрèрîâалè на âîñòîê ê îçåру 
Лагдî â ñåâåрнîé ÷аñòè Камåруна.

Мèграцèîннûå ïуòè, ïî êîòîрûм ñлå-
дîâалè ñêîïû ïî òåррèòîрèè Åâрîïû, 
îñîбåннî îñåнью, êаçалèñь намнîгî бî-
лåå ïрямûмè è бîлåå наïраâлåннûмè ïî 
ñраâнåнèю ñ мèграцèîннûмè ïуòямè â 
Àфрèêå. Эòа êарòèна бûла ñâяçана ñ âå-
òрîâûмè уñлîâèямè, â рåçульòаòå êîòîрûõ 
ïòèцû дрåéфîâалè ñ âåòрамè, êîгда îнè 
ïåрåñåêалè Ñаõару, а çаòåм êîмïåнñè-
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typically commenced migration much ear-
lier, long before the young became inde-
pendent. When breeding failed, females left 
breeding sites as early as late June. In con-
trast, the timing of the onset of spring mi-
gration showed little variation in either sex. 
However, while males showed little varia-
tion in arrival time on the breeding grounds, 
female arrival times were more variable. 
The difference between the sexes in the 
variance in arrival dates is perhaps due to 
the pressure on males to arrive at breeding 
places early in order to find and defend a 
high-quality breeding territory.

Interestingly, males that migrated 
short-distances to the Iberian Peninsula, 
accumulated the largest distances on both 
the breeding and non-breeding grounds. 
Females covered only little distances 
during the breeding season, but more on 
the non-breeding grounds (and during mi-
gration), whereas in long-distance males, 
movements accumulated to greater dis-
tances in the breeding grounds instead of 
the non-breeding grounds.

рîâалè âрåмя, êîгда îнè ïрèблèжалèñь ê 
мåñòу çèмîâêè, ïîêаçûâая бîлåå дèффуç-
ную êарòèну на мèграцèîннûõ ïуòяõ. Ñлå-
дîâаòåльнî, ñêîïû бûлè дîâîльнî ïîñлå-
дîâаòåльнû â èñïîльçîâанèè маршруòîâ â 
раçнûå гîдû â Åâрîïå, нî нå â Àфрèêå.

Мû èññлåдîâалè раçнèцу â мèграцèîн-
нûõ ñòраòåгèяõ ñамцîâ è ñамîê ñêîï. Ñам-
цû на÷èналè îñåннюю мèграцèю â ñамîм 
êîнцå ñåçîна раçмнîжåнèя. Кîгда раç-
мнîжåнèå бûлî нåуñïåшнûм, ñамêè ïî-
êèдалè мåñòа раçмнîжåнèя ужå â êîнцå 
èюня. Наïрîòèâ, âрåмя на÷ала мèграцèè 
âåñнîé ïîêаçалî нåçна÷èòåльнûå раçлè÷èя 
у ñêîï îбîèõ ïîлîâ. Однаêî, â òî âрåмя 
êаê ñамцû ïîêаçалè нåçна÷èòåльнûå èçмå-
нåнèя âî âрåмåнè ïрèбûòèя на мåñòа раç-
мнîжåнèя, âрåмя ïрèбûòèя ñамîê бûлî 
бîлåå раçлè÷нûм. Раçнèца мåжду ïîламè 
â раçнèцå даò ïрèбûòèя, âîçмîжнî, îбу-
ñлîâлåна ñòрåмлåнèåм ñамцîâ ïрèбûòь â 
мåñòа раçмнîжåнèя â бîлåå раннèå ñрî-
êè, ÷òîбû наéòè è çаùèòèòь наèбîлåå âû-
ñîêîêа÷åñòâåннûå гнåçдîâûå òåррèòîрèè.

Инòåрåñнî, ÷òî ñамцû, êîòîрûå мè-
грèрîâалè на êîрîòêèå раññòîянèя дî 
Ïèрåнåéñêîгî ïîлуîñòрîâа, ïîêрûâалè 
наèбîльшèå раññòîянèя êаê â гнåçдîâîé, 
òаê è âî âнåгнåçдîâîé ïåрèîдû. Ñамêè 
ïîêрûâалè лèшь нåбîльшèå раññòîянèя â 
òå÷åнèå ñåçîна раçмнîжåнèя, нî бîльшèå 
âî âнåгнåçдîâîé ïåрèîд (è âî âрåмя мè-
грацèè), òîгда êаê у ñамцîâ маêñèмальнûå 
дèñòанцèè ïåрåмåùåнèé бûлè õараêòåрнû 
для мåñò раçмнîжåнèя, нåжåлè для мåñò 
çèмîâêè è мèграцèè.

Пара скоп (Pandion haliaetus). Фото М. Бабушкина.

Pair of the Osprey (Pandion haliaetus).
 Photo by M. Babushkin.
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Osprey (Pandion haliaetus) has been mon-
itored annually since 1985 in Estonia. With 
few remained pairs in the beginning of 
monitoring the population started to grow 
and reached 90–100 pairs level currently. 
There is supposed further growth of pop-
ulation. That is supported also with good 
productivity in neighboring source areas 
(Finland, Latvia, Russia?). In the beginning 
of monitoring only two small ranges were 
inhabited in eastern Estonia and current 
population widened around these quelle 
spots. Hence, few pairs started to breed 
further away from the quells, that means 
good health of core population. In the be-
ginning of study remarkable part of pop-
ulation was supported with artificial nest 
platforms, but in time this action has been 
suspended with no artificial support in 
last five years. We suppose natural ability 
to build the nests and choose good nest 
sites should not to be interfered. More-
over, after quite long support with artificial 
nests, Ospreys started to build their nests 
on electric pylons. We don’t know if it is 
surely connected to the artificial nests, but 
it may be.

Additional to annual monitoring of breed-
ing success, ringing of chicks has been per-
formed during monitoring works and since 
2007 also color ringing (black ring with 
white code) used to enhance recovery rate. 
During monitoring the adults near nest site 
have been photographed during last ten 
years to read the rings and accordingly to 
study demography. In some cases, adults 
with metal ring where trapped and fitted 
with color ring additionally. 

Monitoring of Osprey in Latvia stared in 
the end of 1980’s. Than after a pause of 
more than 10 years in 2007 restarted the 
study of the species, monitoring and pro-
viding nesting sites protection. Current es-
timate of the osprey population in Latvia is 
210–230 pairs. Breeding population mon-
itoring activities include control of known 
territories and search of new territories. 
Known nesting territories are checked 1–3 
times a year. 

Ñêîïа (Pandion haliaetus) â Эñòîнèè наõîдèò-
ñя ïîд åжåгîднûм наблюдåнèåм ñ 1985 г. 
Имåя èçна÷альнî âñåгî лèшь â нåñêîльêî 
ïар, ïåрåжèâшèõ уïадîê ïîïуляцèè, на 
нашèõ глаçаõ ïрîèçîшёл рîñò ÷èñлåннîñòè 
è ñåé÷аñ â Эñòîнèè наñ÷èòûâаåòñя 90–100 
гнåçдяùèõñя ïар. И мû ïîлагаåм, ÷òî ïî-
ïуляцèя будåò раñòè è дальшå. Â ÷аñòнîñòè, 
çа ñ÷ёò âûñîêîé ïрîдуêòèâнîñòè ñêîïû â 
ñîñåднèõ рåгèîнаõ (Фèнляндèя, Лаòâèя è, 
âîçмîжнî, Рîññèя). Â мîмåнò малî÷èñлåн-
нîñòè, ïîïуляцèя çанèмала дâå нåбîльшèå 
îблаñòè â âîñòî÷нîé Эñòîнèè, а â ñîâрå-
мåннûé ïåрèîд ïîïуляцèя шèрîêî раññå-
лèлаñь âîêруг эòèõ îблаñòåé. Нåêîòîрûå 
ïарû âûñåлèлèñь åùё дальшå çа ïрåдåлû 
èçна÷альнîé îблаñòè, ÷òî гîâîрèò î õîрî-
шåм ñîñòîянèè ядра ïîïуляцèè. Â на÷алå 
нашèõ èññлåдîâанèé, çна÷èòåльная ÷аñòь 
ïар ñåлèлаñь на èñêуññòâåннûõ гнåçдîâûõ 
ïлаòфîрмаõ, нî ñî âрåмåнåм дåяòåль-
нîñòь ïî ïîддåржанèю ïîïуляцèè çа ñ÷ёò 
уñòанîâêè ïлаòфîрм бûла ïрèîñòанîâлå-
на, è çа ïîñлåднèå ïяòь лåò нîâûõ ïлаò-
фîрм ужå нå ïîяâлялîñь. Мû ñ÷èòаåм, ÷òî 
нå дîлжнû âмåшèâаòьñя â åñòåñòâåнную 
ñïîñîбнîñòь ñêîï ñòрîèòь гнёçда è âûбè-
раòь для нèõ õîрîшèå мåñòа. Крîмå òîгî, 
ïîñлå ñòîль длèòåльнîгî гнåçдîâанèя на 
ïлаòфîрмаõ, ñêîïû на÷алè ñòрîèòь гнёçда 
на îïîраõ ЛЭÏ. Мû нå èмååм абñîлюòнîé 
уâåрåннîñòè, ÷òî эòè дâа фаêòа ñâяçанû 
мåжду ñîбîé, нî эòî âåрîяòнî.

Ïîмèмî åжåгîднîгî мîнèòîрèнга гнåç-
дîâîгî уñïåõа ïîïуляцèè, мû îднîâрå-
мåннî ïрîâîдèлè êîльцåâанèå ïòåнцîâ, 
а ñ 2007 гîда – цâåòнîå мå÷åнèå (÷åрнîå 
êîльцî ñ бåлûм êîдîм). Ïîñлåднèå 10 лåò 
мû фîòîграфèрîâалè âñåõ âçрîñлûõ ïòèц, 
âñòрå÷åннûõ îêîлî гнёçд, ÷òîбû èмåòь 
âîçмîжнîñòь раçглядåòь êîльцî è, ñîîò-
âåòñòâåннî, èçу÷èòь дåмîграфè÷åñêую ñè-
òуацèю. Â рядå ñлу÷аåâ, âçрîñлûå îñîбè 
ñ мåòаллè÷åñêèмè êîльцамè ïîïадалèñь â 
лîâушêè è òîгда мû надåâалè на нèõ дî-
ïîлнèòåльнîå цâåòнîå êîльцî. 

Мîнèòîрèнг ñêîïû â Лаòâèè на÷аò â 
êîнцå 1980-õ г. Заòåм, ïîñлå ïауçû бîлåå 
10 лåò, ñ 2007 г. âîçîбнîâлåнî èçу÷åнèå 
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Стоп-кадры с камеры наблюдения, установленной на гнезде скопы (Pandion haliaetus) в Эстонии. 

Snapshots from the web-camera installed on the nest of the Osprey (Pandion haliaetus) in Estonia.

âèда, мîнèòîрèнг è îбåñïå÷åнèå çаùèòû 
мåñò гнåçдîâанèя. Тåêуùая îцåнêа ïîïу-
ляцèè ñêîïû â Лаòâèè ñîñòаâляåò 210–230 
ïар. Àêòèâнîñòè ïî мîнèòîрèнгу ïîïу-
ляцèè âêлю÷аюò êîнòрîль çа èçâåñòнûмè 
гнåçдîâûмè òåррèòîрèямè è ïîèñê нîâûõ 
òåррèòîрèé. Иçâåñòнûå òåррèòîрèè гнåç-
дîâанèя ïрîâåряюòñя 1–3 раçа â гîд.

Ïåрâîå èñêуññòâåннîå гнåçдî â Лаòâèè 
бûлî ïîñòрîåнî â 1982 г. За ïîñлåднèå 11 
лåò â îбùåé ñлîжнîñòè бûлî ïîñòрîåнî 
бîлåå 160 èñêуññòâåннûõ гнåçдîâèé. Каê 
ñлåдñòâèå, 62% âñåõ çаняòûõ гнёçд ñêîï 
â 2018 г. (n=93) бûлè на ïлаòфîрмаõ. Â 
ïåрèîд ñ 2007 ïî 2018 гг. ñрåднèé уñïåõ 
раçмнîжåнèя ñîñòаâèл 2,33 мîлîдûõ на 
îднî уñïåшнîå гнåçдî è 1,56 мîлîдûõ на 
çаняòую гнåçдîâую òåррèòîрèю.

Ñ 2007 г. ñêîïû â Лаòâèè êîльцуюòñя 
цâåòнûмè ïлаñòèêîâûмè êîльцамè (êраñ-
нûé ñ бåлûм êîдîм) – âñåгî бûлî ïîмå÷å-
нî 1806 ïòåнцîâ, èç êîòîрûõ 97% ñ цâåò-
нûмè êîльцамè.

Â 2016 г. â Лаòâèè ïрîâåдён аналèç êîн-
цåнòрацèè мåòабîлèòîâ ÄÄТ è рòуòè â ñî-
браннûõ яéцаõ. Кîнцåнòрацèя îбùåгî ÄÄТ 
ñîñòаâляла â ñрåднåм 0,59 мг/êг è рòуòè 
0,022 мг/êг, ÷òî мåньшå, ÷åм èçâåñòнîå 
âлèянèå на уñïåõ раçмнîжåнèя.

Äля èçу÷åнèя ïåрåмåùåнèé ïòèц â гнåç-
дîâîм арåалå è èõ мèграцèé òаêжå èñïîль-
çîâалèñь òрåêêåрû (â Лаòâèè бûлè ïîмå-
÷åнû 3 ñамца è 1 ñамêа). Ñ 2012 гîда на 
дâуõ гнёçдаõ â Эñòîнèè è îднîм â Лаòâèè 
уñòанîâлåнû âåб-êамåрû для èçу÷åнèя ïî-
òрåбнîñòåé ñêîïû âî âрåмя гнåçдîâанèя, а 
òаêжå для îбраçîâаòåльнûõ цåлåé. Â 2011–
2013 гг. âûïîлнялñя ñîâмåñòнûé ïрîåêò ñ 
Лаòâèåé для бîлåå шèрîêîгî è гармîнè÷-
нîгî èçу÷åнèя блèçêèõ ïîïуляцèé.

The first artificial nest in Latvia was built 
in 1982. In last 11 years in total more than 
160 artificial nests were built. Consequent-
ly, 62% of all occupied nests in 2018 (n=93) 
were artificially built nests. During the peri-
od from 2007 to 2018, the average breed-
ing success was 2.33 young per successful 
nest and 1.56 young per occupied territory.

Since 2007, Ospreys in Latvia have been 
banded with plastic color rings (red with 
white code) – in total 1806 nestlings were 
ringed, from which 97% with color rings.

In 2016 in Latvia made analysis for con-
centration of DDT metabolites and mercu-
ry in collected eggs. Concentration of total 
DDT was average 0.59 mg/kg and mercu-
ry 0.022 mg/kg, it is smaller as to affect 
breeding success.

Also tracking devices used for some Os-
preys (in Latvia 3 males and one female) to 
understand habitat use and migration. For 
better understanding of breeding needs as 
well as for education purposes two nests in 
Estonia and one nest in Latvia are fitted with 
web cameras since 2012. For wider view 
and harmonization of monitoring of Osprey 
the cross-border project with Latvian col-
leagues has been performed (2011–2013).
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An extensive territory (from the upper 
reaches of river Volga to the northern Kola 
Peninsula) was surveyed during summer 
and winter expeditions in the period from 
1998 to 2018. The territory of Vologda 
Lakeland was additionally surveyed from 
helicopter in 1988, 1993, 1999, 2002 and 
2008 (38 flight hours). The total survey dis-
tance covered amounted to 53060 km in-
cluding 6860 km by boat, 22500 km by car, 
and 2370 km by snowmobile. In spring, os-
prey nests were surveyed from a paraglider.

Over the last 20 years we note a tendency 
of considerable growth of the Osprey (Pan-
dion haliaetus) population on the coasts of 
large waterbodies of Russia’s North-West.

Rybinsk reservoir (N58.51676°; 
Е38.07582°). Created in 1945. The Darwin 
Biosphere Reserve is located on a lowland 
peninsula in the center of the reservoir. 
Over 73 years of the reservoir’s existence, 
a nesting group of ospreys unique for the 
Russian North-West was established here. 
In the reserve and its buffer zone, an area of 
1500 km2 currently houses 70 pairs of os-
prey (4–5 pairs/100 km2). A total of 85–90 
pairs nest on the coast of the northern part 
of the reservoir. In the early 2000’s this fig-
ure did not exceed 65–70 pairs. In 1980s, 
the Darwin Reserve became the center from 
which the migration of young birds to the 
adjacent waterbodies of the region took 
place.

Sheksna reservoir (N59.65214°; 
E38.52521°). Created in 1964. In 1988, 
three nests of osprey were found here, in 
1993 nine pairs nested here, in 1999 – 13 
pairs. Since 2006, we annually monitor a 
nesting group of ospreys on the northern 
coast of the Sizmen reservoir inundation, 
(“Russkiy Sever” National Park). The num-
ber of birds in this group has increased from 
9 to 19 pairs over the past 12 years. Un-

Обшèрная òåррèòîрèя (îò âåрõîâьåâ р. Âîл-
га дî ñåâåра Кîльñêîгî ïîлуîñòрîâа) îб-
ñлåдîâалаñь â õîдå лåòнèõ è çèмнèõ эêñ-
ïåдèцèé â ïåрèîд ñ 1998 ïî 2018 гг. 
Тåррèòîрèя Âîлîгîдñêîгî Ïîîçåрья дî-
ïîлнèòåльнî îбñлåдîâалаñь ñ âåрòîлåòа â 
1988, 1993, 1999, 2002 è 2008 гг. (38 лåò-
нûõ ÷аñîâ). Âñåгî çа âрåмя рабîò ïрîéдå-
нî 53060 êм, â òîм ÷èñлå: 6860 êм âîднûõ 
маршруòîâ, 22500 êм аâòîмîбèльнûõ 
маршруòîâ, 2370 êм на ñнåгîõîдå. Â âå-
ñåннèé ïåрèîд ïрîâîдèлèñь ïîèñêè гнёçд 
ñ èñïîльçîâанèåм ïараïлана. 

За ïîñлåднèå 20 лåò îòмå÷аåòñя çамåò-
нîå уâåлè÷åнèю ÷èñлåннîñòè ñêîïû (Pan-
dion haliaetus) на ïîбåрåжьå бîльшèнñòâа 
êруïнûõ âîдîåмîâ Ñåâåрî-Заïада Рîññèè. 

Ðûáèíñêîå âîäîхðàíèëèщå (N 58.51676°; 
Е38.07582°). Обраçîâанî â 1945 г. На 
нèçмåннîм ïîлуîñòрîâå â цåнòрå âîдî-
õранèлèùа раñïîлагаåòñя Äарâèнñêèé 
бèîñфåрнûé çаïîâåднèê. За 73 гîда ñуùå-
ñòâîâанèя çдåñь ñфîрмèрîâалаñь унèêаль-
ная для Ñåâåрî-Заïада Рîññèè гнåçдîâая 
груïïèрîâêа ñêîïû. Â çаïîâåднèêå è åгî 
îõраннîé çîнå на ïлîùадè 1500 êм2 â на-
ñòîяùåå âрåмя îбèòаюò 70 ïар ñêîï (4–5 
ïар/100 êм2). На âñём ïîбåрåжьå ñåâåр-
нîé ÷аñòè âîдîõранèлèùа гнåçдяòñя 85–90 
ïар. Â на÷алå 2000-õ гг. эòîò ïîêаçаòåль 
нå ïрåâûшал 65–70 ïар. Â 1980-õ гîдаõ 
Äарâèнñêèé çаïîâåднèê ñòал цåнòрîм èç 
êîòîрîгî шлî раññåлåнèå мîлîдûõ ïòèц 
на ñмåжнûå âîдîåмû рåгèîна. 

Шåêñíèíñêîå âîäîхðàíèëèщå (N59.65214°; 
E38.52521°). Обраçîâанî â 1964 г. Â 1988 г. 
çдåñь îбнаружåнû 3 гнåçда ñêîïû, â 1993 г. 
çдåñь гнåçдèлèñь 9 ïар ñêîï, â 1999 г. – 13 
ïар ñêîï. Ñ 2006 г. мû åжåгîднî ïрîâî-
дèм мîнèòîрèнг гнåçдîâîé груïïèрîâêè 
ñêîï на ñåâåрнîм ïîбåрåжьå Ñèçьмåн-
ñêîгî раçлèâа âîдîõранèлèùа, (нацèî-
нальнûé ïарê «Руññêèé Ñåâåр»). Чèñлåн-
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til 2009 there were nests on stumps in the 
flooded forests of the reservoir. The main 
reason for ospreys “leaving” the flooded 
area and moving to marshy woodlands, is 
the elimination of suitable stumps and the 
increase of the White-tailed Eagle (Hali-
aeetus albicilla) numbers. Currently, 25–27 
pairs (up to 4 pairs/100 km2) live on the 
coast of the reservoir.

Lake Beloye (N60.16548°; E37.66120°). 
As a result of searching for nests from a heli-
copter in 1988, five nests of the osprey were 
found on the coast. During the large-scale 
survey of the coast in 2011–2017 nesting 
clusters on the southeastern (8 nests) and 
northwestern coasts (6 nests) were identi-
fied. In this region, many pairs build nests 
on abandoned (2 nests) and operating (2 
nests) power lines. The nesting density of 
osprey on the coast reaches 2 pairs/100 
km2.

Lake Vozhe (N60.62419°; E39.04001°). 
In 1988, one osprey nest was found during 
a helicopter survey  on the coast of lake 
Vozhe. In 2000, nine pairs were found here. 
The expedition of 2011 indicates a slight 
increase and stabilization of the numbers – 
9–11 pairs of osprey (1.6 pairs/100 km2). 
Nesting grounds are confined to the coastal 
areas least visited by people.

The southern coast of Lake Onega 
(N60.93381°; E35.94389°). A section of 
this coast from river Oshta to the mouth of 
the river Andoma, was surveyed in 2014–
2018 in a belt 2–7 km wide along the lake-
shore, encompassing coastal lowlands and 
residual lake systems,. From 6 pairs in the 
early 2000’s, the nesting population of the 
osprey had increased to ten pairs (13 pairs 
/1000 km2).

Lake Vodlozero and the Ileksa river ba-
sin (N62.32087°; E36.89799°). Currently, 
the total number in the region does not ex-
ceed 35 pairs. In the vicinity of the lake, the 
osprey population has grown from 12–15 
pairs in 1988–1989 up to 20–25 pairs in 
1998–2000 (Sazonov, 2011, our data). In 
the Ileksa river basin (10-12 pairs in 1986–
1988), the number in 1997–2000 remained 
approximately at the same level (Barsh-
chevky, 1991, Sazonov, 2011). The density 
of nesting on the coast of the lake is 1–1.5 
pairs/100 km2, in the basin of Ileksa River – 
up to 0.4 pairs/100 km2.

Lake Vygozero (Vygozero Reservoir) 
(N63.46659°; E35.01705°). The reservoir 
was created during the construction of the 
White Sea-Baltic Canal in 1933. The west-
ern, southern and eastern coasts of the lake 

нîñòь эòîé груïïèрîâêè çа ïîñлåднèå 12 
лåò âîçрîñла – ñ 9 дî 19 ïар. Äî 2009 г. 
â ïрåдåлаõ аêâаòîрèè âîдîõранèлèùа ñу-
ùåñòâîâалè гнåçдîâья на ïняõ çаòîïлåннî-
гî лåñа. Глаâная ïрè÷èна «уõîда» ñêîïû ñ 
аêâаòîрèè на бîлîòнûå маññèâû – âûïадå-
нèå çаòîïлåннûõ дåрåâьåâ è уâåлè÷åнèå 
÷èñлåннîñòè îрлана-бåлîõâîñòа (Haliaee-
tus albicilla). Â наñòîяùåå âрåмя на ïîбåрå-
жьå âîдîõранèлèùа îбèòаåò 25–27 ïар (дî 
4 ïар/100 êм2). 

Озåðî Бåëîå (N60.16548°; E37.66120°). 
Â рåçульòаòå ïîèñêа гнёçд ñ âåрòîлåòа â 
1988 г. на ïîбåрåжьå îбнаружåнî 5 гнåçд 
ñêîïû. Â õîдå маñшòабнîгî îбñлåдîâанèя 
ïîбåрåжья â 2011–2017 гг. âûяâлåнû 
гнåçдîâûå ñêîïлåнèя на югî-âîñòî÷нîм 
(8 гнåçд) è ñåâåрî-çаïаднîм ïîбåрåжьяõ 
(6 гнåçд). Â даннîм рåгèîнå мнîгèå ïарû 
уñòраèâаюò гнåçда на çабрîшåннûõ (2 
гнåçда) è дåéñòâуюùèõ (2 гнåçда) ЛЭÏ. 
Ïлîòнîñòь гнåçдîâанèя ñêîïû на ïîбåрå-
жьå дîñòèгаåò  – 2 ïар/100 êм2. 

Озåðî Âîæå (N60.62419°; Е39.04001°). 
Â 1988 г. ñ âåрòîлåòа на ïîбåрåжьå îç. Âîжå 
наéдåнî 1 гнåçдî ñêîïû. Â 2000 г. мû âû-
яâèлè çдåñь 9 ïар. Эêñïåдèцèîннûå рабî-
òû 2011 г. уêаçûâаюò на нåçна÷èòåльнîå 
уâåлè÷åнèå è ñòабèлèçацèю ÷èñлåннîñòè 
эòîгî âèда – 9–11 ïар ñêîïû (1,6 ïар/100 êм2). 
Гнåçдîâûå òåррèòîрèè ïрèурî÷åнû ê наè-
бîлåå рåдêî ïîñåùаåмûм людьмè у÷аñò-
êам ïîбåрåжья. 

Юæíîå пîáåðåæьå Оíåæñêîãî îзåðà 
(N60.93381°; E35.94389°). Â 2014–2018 гг. 
ïîдрîбнî îбñлåдîâан у÷аñòîê îò р. Ошòû 
дî уñòья р. Àндîма â ïîлîñå шèрèнîé 
2–7 êм, îõâаòûâаюùåé ïрèбрåжнûå нèçè-
нû è ñèñòåмû îñòаòî÷нûõ îçёр. Â ñраâнå-
нèè ñ на÷алîм 2000-õ гг. (6 ïар) нåñêîльêî 
уâåлè÷èлаñь гнåçдîâая ÷èñлåннîñòь ñêîïû 
– дî 10 ïар (13 ïар/1000 êм2). 

Озåðî Âîäëîзåðî è áàññåéí ð. Иëåêñà 
(N62.32087°; E36.89799°). Â наñòîяùåå âрå-
мя îбùая ÷èñлåннîñòь â рåгèîнå нå ïрåâûша-
åò 35 ïар. Â îêрåñòнîñòяõ îçåра наñåлåнèå 
ñêîïû âûрîñлî ñ 12–15 ïар â 1988–1989 гг. 
дî 20–25 ïар â 1998–2000 гг. (Ñаçîнîâ, 2011; 
нашè даннûå). Â баññåéнå р. Илåêñû (÷èñлåн-
нîñòь â 1986–1988 гг. ñîñòаâляла 10–12 ïар, 
â 1997–2000 гг. ÷èñлåннîñòь îñòаâалаñь ïрè-
мåрнî на òîм жå урîâнå (Бîрùåâêèé, 1991; 
Ñаçîнîâ, 2011). Ïлîòнîñòь гнåçдîâанèя на 
ïîбåрåжьå îçåра – 1–1,5 ïар/100 êм2, â баñ-
ñåéнå р. Илåêñû – дî 0,4 ïар/100êм2.  

Озåðî Âûãîзåðî (Âûãîзåðñêîå âîäî-
хðàíèëèщå) (N63.46659°; E35.01705°). 
Âîдîõранèлèùå бûлî ñîçданî ïрè ñòрî-
èòåльñòâå Бåлîмîрî-Балòèéñêîгî êанала â 
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were surveyed in 2014, 2016 and 2018. In 
the surveyed area, 12–14 pairs of osprey 
were found (1.5 pairs/100 km2). Unlike oth-
er reservoirs, there is no tendency to form 
dense nesting colonies, nests are located at 
a distance of more than 4–5 km from each 
other. There is no data on abundance dy-
namics.

Lake Keret (N65.88666°; E32.91803°). A 
survey of the whole coast of the lake was 
conducted in 2015 and 2018. Seven nest-
ing sites of osprey were found. Numerous 
penisulas and islands divide the lake into 
separate lake-clusters, which are connected 
by channels. Nests are located in trees on 
mires in the central parts of the peninsulas 
and capes. There is no data on abundance 
dynamics.

Lake Lovozero, Voron’ya River, Serebry-
anskoe Reservoir (N67.93226°; E35.14923°/
N68.68528°; E35.42926°). The waterbodies 
are located in the center of the Kola Penin-
sula. Survey of the entire coast of the Lake 
Lovozero, Voron’ya River and the southern 
coast of the Serebryansky Reservoir was 
conducted in 2016 and 2018. This territory 
is located on the northern border of osprey 
range, however, four pairs (0.3 pairs/100 km2) 
were found. The osprey is a characteristic 
species for the forest zone of the Kola Pen-
insula, however, its distribution is uneven, 
due to the availability of nesting trees. That 
is why nests are absent on the coast of the 
Serebryansky reservoir, where forest-tundra 
stunted forests predominate: suitable trees 
for nesting here are rare. There is no data on 
abundance dynamics.

1933 гîду. Заïаднîå, южнîå è âîñòî÷нîå 
ïîбåрåжья îçåра îбñлåдîâанû â 2014, 
2016 è 2018 гг. На îбñлåдîâаннîé òåррèòîрèè 
îбèòаюò 12–14 ïар ñêîïû (1,5 ïар/100 êм2). Â 
îòлè÷èå îò другèõ âîдîёмîâ, çдåñь нå на-
блюдаåòñя ñêлîннîñòь ê фîрмèрîâанèю 
ïлîòнûõ гнåçдîâûõ ïîñåлåнèé, гнёçда раñ-
ïîлîжåнû на раññòîянèè бîлåå 4–5 êм 
друг îò друга. Äаннûå ïî дèнамèêå ÷èñ-
лåннîñòè îòñуòñòâуюò.

Озåðî Êåðåòь (N65.88666°; E32.91803°). 
Â 2015 è 2018 гг. ïрîâåдåнî îбñлåдîâанèå 
âñåгî ïîбåрåжья îçåра. Âûяâлåнû 7 гнåç-
дîâûõ у÷аñòêîâ ñêîïû. Мнîгî÷èñлåннûå 
мûñû è îñòрîâа дåляò îçåрî на îòдåльнûå 
êлаñòåрû-îçёра, êîòîрûå ñîåдèняюòñя ïрî-
òîêамè. Гнёçда раñïîлагаюòñя на âåрõîâûõ 
бîлîòаõ, раñïîлîжåннûõ â цåнòральнûõ 
÷аñòяõ ïîлуîñòрîâîâ è на мûñаõ. Äаннûå 
ïî дèнамèêå ÷èñлåннîñòè îòñуòñòâуюò. 

Озåðî Лîâîзåðî, ðåêà Âîðîíьÿ, Ñåðå-
áðÿíñêîå âîäîхðàíèëèщå (N 67.93226°; 
E 35.14923°/N 68.68528°; Е 35.42926°). 
Âîдîåмû наõîдяòñя â цåнòрå Кîльñêîгî 
ïîлуîñòрîâа. Обñлåдîâанèя âñåгî ïîбåрå-
жья îç. Лîâîçåра, рåêè Âîрîнья è южнîгî 
ïîбåрåжья Ñåрåбрянñêîгî âîдîõранèлèùа 
ïрîâåдåнû â 2016 è 2018 гг. Äанная òåррè-
òîрèя раñïîлагаåòñя на ñåâåрнîé гранèцå 
арåала ñêîïû, îднаêî, çдåñь âûяâлåнû на 
гнåçдîâанèè 4 ïарû (0,3 ïар/100 êм2). 
Ñêîïа яâляåòñя õараêòåрнûм âèдîм для 
лåñнîé çîнû Кîльñêîгî ïîлуîñòрîâа, îд-
наêî, раñïрîñòранåнèå åё нåраâнîмåрнî, 
îбуñлаâлèâаåòñя налè÷èåм ïрèгîднûõ для 
гнåçдîâанèя дåрåâьåâ. Имåннî ïîэòîму 
гнёçда îòñуòñòâуюò на ïîбåрåжьå Ñåрå-
брянñêîгî âîдîõранèлèùа, гдå ïрåîблада-
юò лåñîòундрîâûå êрèâîлåñья, удîбнûå для 
гнåçдîâанèя дåрåâья çдåñь рåдêè. Äаннûå 
ïî дèнамèêå ÷èñлåннîñòè îòñуòñòâуюò.
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Monitoring of the Osprey (Pandion haliae-
tus) breeding on the eastern shore of the 
Lake Chudskoe was conducted during 5 
years (2014–2018). The state game reserve 
“Remdovskiy” constitutes the greater part 
of the investigated territory. It was revealed 
that there are 30–35 breeding pairs of Os-
prey in this area. 

Monitoring of breeding Ospreys included 
checking nests, marking chicks by colour 
rings and taking photographs of adult spec-
imens near occupied nests. 

As a result of taking photographs and 
analysis of the photos, several specimens 
marked by standard metal rings were dis-
covered. In one of the nests, a breeding fe-
male was marked with a standard metal ring 
and a red plastic ring. This colour scheme is 
used for ringing of Ospreys in Latvia.

Near the nests where adult birds were re-
corded with metal rings, attempts to trap 
these birds were undertaken. The main 
purpose was to read the ring number and 
determine an origin of the bird. Adult birds 
trapping was conducted in the period when 
chicks were in the nest. Mist nets near the 
nests were used for trapping. To attract Os-
preys into the net,  lure birds were used: 
a live, tame Eagle Owl (Bubo bubo), and 
stuffed birds: Goshawk (Accipiter gentilis) 
and White-tailed Eagle (Haliaeetus albicilla). 

Five adult specimens of Osprey with stan-
dard metal rings were trapped. Two birds 
were ringed as chicks in Estonia.  A female 
was marked in 2006, a male in 2012. Two 
females were ringed as chicks in Finland. 
One of these was marked in 1997, another 
in 2013. It was impossible to reveal the ori-
gin and age of another female. This bird was 
ringed in Hungary during spring migration 
of the same year, when she was trapped 
near a nest.

An adult Osprey which perished on an 
electric transmission line was found in 2015. 
She had a metal ring received in 2012 in 
Finland. 

Â òå÷åнèå ïяòè лåò (2014–2018 гг) мû ïрî-
âîдèлè мîнèòîрèнг раçмнîжåнèя ñêîïû 
(Pandion haliaetus) на âîñòî÷нîм ïîбåрå-
жьå Чудñêîгî îçåра. На бîльшåé ÷аñòè 
îбñлåдîâаннîé òåррèòîрèè раñïîлîжåн 
гîñударñòâåннûé ïрèрîднûé çаêаçнèê 
«Рåмдîâñêèé». Â рåçульòаòå îбñлåдîâанèя 
уñòанîâлåнî, ÷òî на эòîé òåррèòîрèè раç-
мнîжаåòñя 30–35 ïар ñêîïû.

Мîнèòîрèнг раçмнîжåнèя ñêîïû âêлю-
÷ал â ñåбя ïрîâåрêу çаняòûõ гнёçд, мå÷å-
нèå ïòåнцîâ цâåòнûмè êîльцамè è фîòî-
графèрîâанèå âçрîñлûõ îñîбåé âîçлå 
çаняòûõ гнåçд. 

Â рåçульòаòå фîòîграфèрîâанèя  è 
аналèçа ïîлу÷åннûõ ñнèмêîâ бûлè îбна-
ружåнû нåñêîльêî îñîбåé ïîмå÷åннûõ 
ñòандарòнûмè мåòаллè÷åñêèмè êîльцамè. 
Крîмå эòîгî â îднîм èç гнёçд, раçмнîжа-
лаñь ñамêа, ïîмå÷åнная êрîмå ñòандарò-
нîгî мåòаллè÷åñêîгî êîльца åùå è êраñ-
нûм ïлаñòèêîâûм êîльцîм. Эòî цâåòîâая 
ñõåма ïрèмåняåòñя для êîльцåâанèя ñêî-
ïû â Лаòâèè.

Âîçлå òåõ гнёçд, гдå бûлè çамå÷åнû 
âçрîñлûå îñîбè ñ мåòаллè÷åñêèмè êîль-
цамè, бûлè ïрåдïрèняòû ïîïûòêè îòлîâа 
эòèõ ïòèц. Оñнîâнîé цåлью бûлî жåла-
нèå ïрî÷èòаòь нîмåр êîльца è îïрåдåлèòь 
ïрîèñõîждåнèå эòîé ïòèцû. Оòлîâ âçрîñ-
лûõ îñîбåé ïрîâîдèлè â ïåрèîд, êîгда â 
гнåçдå наõîдèлèñь ïòåнцû. Äля îòлîâа èñ-
ïîльçîâалè ïауòèннûå ñåòè, êîòîрûå раñ-
ïîлагалè â ïрямîé âèдèмîñòè гнåçда. Äля 
ïрèâлå÷åнèя ñêîïû â ñåòь èñïîльçîâалè 
манную ïòèцу: жèâîгî ру÷нîгî фèлèна 
(Bubo bubo), ÷у÷åла яñòрåба-òåòåрåâяòнè-
êа (Accipiter gentilis) è îрлана-бåлîõâîñòа 
(Haliaeetus albicilla). 

Оòлîâлåнû 5 âçрîñлûõ îñîбåé ñêîïû 
ñî ñòандарòнûмè мåòаллè÷åñêèмè êîльца-
мè. Äâå ïòèцû îêîльцîâанû ïòåнцамè â 
Эñòîнèè: ñамêа бûла ïîмå÷åна â 2006 г., 
а ñамåц â 2012 г. Äâå ñамêè îêîльцîâанû 
ïòåнцамè â Фèнляндèè: îдна ïòèца ïîмå-
÷åна â 1997 г., другая â 2013 г. Ïрîèñõîж-
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In 2014 an Osprey marked according to 
colour ringing scheme for north-western 
Russia was sighted during autumn migra-
tion on the western shore of the Black Sea 
in Bulgaria.

While trapping adult Ospreys with rings, 
a young male was caught. We decided that 
he was the male of the local pair, marked 
him with colour rings and equipped him 
with a GSM-transmitter. Later it was real-
ized that this bird had no relation to the nest 
where it was trapped.

The data from the GSM-transmitter al-
lowed us to get information on summer-
time movements of a non-breeding bird, 
and data on wintering grounds and season-
al flyways of this specimen.

Thus we found that in the nesting group 
on the eastern shore of Chudskoe Lake, the 
breeding birds were born in neighbouring 
regions. It was quite natural to expect the 
birds from the Estonian shore of Lake Chud-
skoe. Probably this is a single nesting group 
and birds are resettling within its borders. 
The recovery of birds ringed as chicks in 
different regions of Finland are evidence of 
remembering the territories during seasonal 
migrations and returning here for breeding. 
It is probable that resettlement of young 
birds goes on not only along seasonal fly-
ways but also more widely across food-rich 
wetlands, as indicated by the Osprey born 
in Latvia and breeding in the Remdovskiy 
Game Reserve in Russia.

The wintering grounds of Ospreys from 
the north-west of Russia are situated in cen-
tral Africa. Analysis of tracked movements 
of the bird equipped with a GSM-transmit-
ter tells about quite a wide flyway and prob-
ably of different wintering grounds during 
the life of one and the same specimen.

дåнèå è âîçраñò åùå îднîé ñамêè âûяñнèòь 
нå удалîñь. Эòа ïòèца бûла îêîльцîâана â 
Âåнгрèè âî âрåмя âåñåннåé мèграцèè òîгî 
жå гîда, êîгда è бûла îòлîâлåна îêîлî 
гнåçда.

Â 2015 г. бûла îбнаружåна ïîгèбшая на 
ЛЭÏ âçрîñлая ñêîïа. Она èмåла мåòаллè-
÷åñêîå êîльцî, êîòîрîå ïîлу÷èла â 2012 г. 
â Фèнляндèè. 

Â 2014 г. ïîмå÷åнную ïî ñõåмå цâåò-
нîгî êîльцåâанèя для ñåâåрî-çаïаднîгî 
рåгèîна Рîññèè ñêîïу âñòрåòèлè âî âрåмя 
îñåннåé мèграцèè на çаïаднîм ïîбåрå-
жьå Чёрнîгî мîря, â Бîлгарèè.

Âî âрåмя îòлîâа âçрîñлûõ îñîбåé ñêîïû 
ñ êîльцамè бûл îòлîâлåн мîлîдîé ñамåц. 
Мû рåшèлè, ÷òî îн яâляåòñя âòîрûм ÷лå-
нîм ïарû è ïîмåòèлè åгî цâåòнûмè êîль-
цамè è ñнабдèлè GPS/GSM-òрåêåрîм. Â 
дальнåéшåм âûяñнèлîñь, ÷òî эòа ïòèца нå 
èмåла îòнîшåнèя ê òîму гнåçду, âîçлå êî-
òîрîгî îн бûл ïîéман.

Äаннûå ñ GPS/GSM-òрåêåра ïîçâîлèлè 
ïîлу÷èòь èнфîрмацèю î ïåрåмåùåнèяõ â 
лåòнèé ïåрèîд нåраçмнîжаâшåéñя ïòèцû 
è даннûå î мåñòå çèмîâêè è ïуòяõ ñåçîн-
нûõ мèграцèé эòîé îñîбè.

Таêèм îбраçîм, âûяñнåнî, ÷òî â гнåçдî-
âîé груïïèрîâêå на âîñòî÷нîм ïîбåрå-
жьå Чудñêîгî îçåра раçмнîжаюòñя ïòèцû, 
ïîяâèâшèåñя на ñâåò â ñîñåднèõ рåгèîнаõ. 
Âïîлнå åñòåñòâåннî бûлî îжèдаòь ïòèц ñ 
эñòîнñêîгî бåрåга Чудñêîгî îçåра. Âåрî-
яòнî, эòî åдèная гнåçдîâая груïïèрîâêа è 
ïòèцû раññåляюòñя âнуòрè нåё. Наõîдêè 
ïòèц, îêîльцîâаннûõ ïòåнцамè â раçлè÷-
нûõ рåгèîнаõ Фèнляндèè, ñâèдåòåльñòâу-
юò î çаïîмèнанèè òåррèòîрèé âî âрåмя 
ñåçîннûõ мèграцèé è âîçâраùåнèè èõ 
ñюда для раçмнîжåнèя. Âîçмîжнî, ÷òî 
раññåлåнèå мîлîдûõ ïòèц ïрîèñõîдèò нå 
òîльêî ïî ïуòям ñåçîннûõ мèграцèé, нî è 
бîлåå шèрîêî ïî êîрмнûм âîдîёмам. Об 
эòîм ñâèдåòåльñòâуåò раçмнîжåнèå â Рåм-
дîâñêîм çаêаçнèêå ñêîïû, ïîяâèâшåéñя на 
ñâåò â Лаòâèè.

Мåñòа çèмîâîê ñêîïû ñ ñåâåрî-çаïада 
Рîññèè раñïîлîжåнû â цåнòральнîé Àф-
рèêå. Àналèç òрåêîâ ïåрåмåùåнèя ïî-
мå÷åннîé GPS/GSM-òрåêåрîм ïòèцû ïî-
çâîляåò гîâîрèòь î дîñòаòî÷нî шèрîêîм 
мèграцèîннîм ïуòè è, âåрîяòнî, î ñмåнå 
мåñò çèмîâêè â òå÷åнèå жèçнè у îднîé 
îñîбè.
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Migration is defined as the adaptive move-
ment of individuals depending on resourc-
es that vary in availability or quality in both 
time and space and that benefit organisms 
through the exploitation of different loca-
tions for survival and reproduction. Under-
standing migration strategies is an essential 
ingredient to study the structure of ecosys-
tems and the stability of the architecture of 
ecological networks, which may challenge 
conservation efforts and management 
plans. From 2015 to 2017 we studied the 
autumn migration of North-West Russian 
ospreys (Pandion haliaetus) inhabiting the 
Darwin State Natural Biosphere Reserve (lo-
cated on the coast of the Rybinsk Reservoir 
at 50 Km south from the city Cherepovets, 
North-West Russia) and its surroundings 
(including areas of the Onega lake). We 
marked 4 ospreys from 4 different nest 
sites. Two loggers were installed on adult 
birds and the other two on juveniles aged 
40-45 days. Individuals were fitted with a 
Teflon ribbon backpack harness that carried 
25 g GPS/GSM-dataloggers1. Ospreys were 
continuously and individually tracked on a 
daily basis (n=478 sessions), collecting one 
location every hour (total number of loca-
tions = 5565), from sunrise to sunset.

Birds started the autumn migration at the 
end of August (mean = 26th of August, 
range = 6th of August – 3rd of September), 
travelling the long mean total distance 
(±SD) of 6258.36±1705.27 km (range = 
4563.24–8056.86 km), and a mean (±SD) 

Ïîд мèграцèåé ïîнèмаюò адаïòèâнîå ïå-
рåмåùåнèå îñîбåé êаê âî âрåмåнè òаê è 
â ïрîñòранñòâå îбуñлîâлåннîå раçлè÷èя-
мè â налè÷èè è/èлè êа÷åñòâå рåñурñîâ è 
êîòîрîå яâляåòñя ïîлåçнûм для îрганèç-
мîâ, òаê êаê ïîçâîляåò îñâаèâаòь раçлè÷-
нûå мåñòîîбèòанèя для âûжèâанèя è âîñ-
ïрîèçâîдñòâа. Ïîнèманèå мèграцèîннûõ 
ñòраòåгèé эòî âажнåéшèé аñïåêò èçу÷åнèя 
ñòруêòурû эêîñèñòåм è êîнфèгурацèè 
эêîлîгè÷åñêèõ ñåòåé, êîòîрûé мîжåò ïî-
òрåбîâаòь раçрабîòêè ñîîòâåòñòâуюùèõ 
ïрèрîдîîõраннûõ мåрîïрèяòèé è ïланîâ 
мåнåджмåнòа. Ñ 2015 ïî 2017 гг. мû èç-
у÷алè îñåннèå мèграцèè ñêîïû (Pandion 
haliaetus) наñåляюùåé Äарâèнñêèé гîñу-
дарñòâåннûé ïрèрîднûé бèîñфåрнûé 
çаïîâåднèê (раñïîлîжåн на бåрåгу Рû-
бèнñêîгî âîдîõранèлèùа â 50 êм южнåå 
гîрîда Чåрåïîâåц, Ñåâåрî-Заïад Рîññèè) 
è åгî îêрåñòнîñòè (âêлю÷ая ïîбåрåжьå 
Онåжñêîгî îçåра). Бûлî ïîмå÷åнî 4 ñêî-
ïû èç 4 раçнûõ гнåçд. Äâа лîггåра бûлè 
уñòанîâлåнû на âçрîñлûõ ïòèц è åùå дâа 
на ïòåнцîâ âîçраñòîм 40-45 днåé. GPS/
GSM-дåòаллîгåрû âåñîм 25 г1 фèêñèрî-
âалèñь на ñïèнå ïòèц ïрè ïîмîùè òåф-
лîнîâûõ лåнò ïî ïрèнцèïу «рюêçаêа». 
Мåñòîïîлîжåнèå ïòèц åжåднåâнî îòñлå-
жèâалîñь (n=478 днåé), èнòåрâал âçяòèя 
êîîрдèнаò – 1 раç â ÷аñ â ñâåòлîå âрåмя 
ñуòîê (îбùåå êîлè÷åñòâî лîêацèé – 5565). 

Ñêîïû на÷алè îñåннюю мèграцèю â 
êîнцå аâгуñòа (ñрåдняя даòа = 26 аâгу-
ñòа, дèаïаçîн = 6 аâгуñòа – 3 ñåнòября), 

1 http://www.aquila-it.pl/en/research-support/gps-gsm-dataloggers
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net distance of 5149.14±2133.98 km 
(range = 2963.35–7981.58 km). Most mi-
gration trajectories were oriented along a 
W–S–W direction, indicating a marked di-
rectionality.  The ospreys inhabiting the in-
vestigated region, as well as the birds from 
Estonia, Eastern and Central Finland (Vдli, 
Sellis, 2016, Saurola et al., 2013) spend the 
winter in the eastern, central and south-
western Africa (Egypt, South Sudan, Ango-
la). During the autumn migration, our birds 
did not cross the Mediterranean Sea in its 
central part, however, two ospreys flew 
over the Asia Minor peninsula, then moved 
to Israel through Cyprus, and the other two 
flew along the eastern coast of the Mediter-
ranean Sea, reaching the Suez channel.

We found some differences in migration 
strategies related to the sex and age of in-
dividuals, with females and juveniles travel-
ling shorter migratory distances than males 
and adults. We also found other differences 
in migration patterns related to individu-
als. For example, some ospreys travelled 
shorter total distances (e.g. 5054.21 km) 
than others (e.g. 7349.13 km) but over a 
similar distance to the nest. That is, while 
some ospreys described straighter trajecto-
ries during migration, others followed more 
tortuous movement paths.  We observed 
a high variability within individuals which 
suggests that ospreys need to continuously 
adjust their migratory movement behavior 
according to different environmental cues 
and internal factors. 

We identified several stop-over areas 
along osprey migration routes, ranging 
from 1 to 3. In these stop-over areas, os-
preys stayed a variable time period (M±SD 
= 40.75 days ± 31.58 days, range = 20–87). 
Compared to the whole migration period, 
the stopover time comprised a small pro-
portion, on average only 15%, of the num-
ber of days on migration. 

This indicates that, while ospreys are 
travelling, they are able to simultaneously 
explore the areas. Our results support pre-
vious studies highlighting that birds used 
the fly-and-forage migration strategy. That 
is, ospreys probably combine search flights 
and hunting for fish along lakes, rivers and 
coastlines with covering migration distance 
(Alerstam et al., 2006). This strategy cer-
tainly reduces the need to spend stopover 
days on “refuelling”. Notably, the time that 
ospreys spent in those stop-over areas was 
not correlated with the migration distance, 
i.e. the distance travelled by each individual 
from its nest to the wintering area.

ñрåднåå ïрîéдåннîå раññòîянèå дî мåñò 
çèмîâêè (±SD) – 6258.36±1705.27 êм 
(дèаïаçîн = 4563.24–8056.86 êм) è 
ñрåднåå (±SD) ïрямîå раññòîянèå дî 
гнåçда – 5149.14±2133.98 êм (дèаïаçîн 
= 2963.35–7981.58 êм). Бîльшая ÷аñòь 
мèграцèîннûõ маршруòîâ бûла îрèåн-
òèрîâана âдîль наïраâлåнèя З-Ю-З, ÷òî 
уêаçûâаåò на налè÷èå âûражåннîé наïраâ-
лåннîñòè мèграцèè. Ñêîïû, îбèòаюùèå â 
èññлåдуåмîм рåгèîнå, òаêжå  êаê è ïòèцû 
èç Эñòîнèè, Âîñòî÷нîé è Цåнòральнîé 
Фèнляндèè  (Vдli, Sellis, 2016; Saurola et 
al., 2013) ïрîâîдяò çèму â âîñòî÷нîé, цåн-
òральнîé è югî-çаïаднîé Àфрèêå (Åгèïåò, 
Южнûé Ñудан, Àнгîла).  Âî âрåмя îñåн-
нåé мèграцèè нашè ïòèцû нå ïåрåñåêалè 
Ñрåдèçåмнîå мîрå â цåнòральнîé ÷аñòè, 
îднаêî, дâå ñêîïû, ïрîлåòåâ ïîлуîñòрîâ 
Малая Àçèя, дâèгалèñь â Иçраèль ÷åрåç 
î. Кèïр, а дâå другèõ лåòåлè âдîль âîñòî÷-
нîгî ïîбåрåжья Ñрåдèçåмнîгî мîря, дî-
ñòèгая Ñуэцêîгî êанала.

Намè бûлè îбнаружåнû нåêîòîрûå раç-
лè÷èя â ñòраòåгèяõ мèграцèè, ñâяçаннûå 
ñ ïîлîм è âîçраñòîм ïòèц. Таê, ñамêè è 
мîлîдûå ïòèцû ïåрåмåùалèñь на бîлåå 
êîрîòêèå мèграцèîннûå раññòîянèя, ÷åм 
ñамцû è âçрîñлûå îñîбè. Мû òаêжå îбна-
ружèлè  èндèâèдуальнûå îñîбåннîñòè â 
мèграцèîннûõ мîдåляõ ïîâåдåнèя ïòèц. 
К ïрèмåру, нåêîòîрûå ïòèцû ïåрåмåùа-
лèñь на бîлåå êîрîòêèå îбùèå раññòîянèя 
(5054,21 êм), ÷åм другèå (7349,13 êм), нî 
ïрè эòîм раññòîянèå дî гнåçда бûлî ñõî-
жèм. Тî åñòь, â òî âрåмя êаê нåêîòîрûå 
ñêîïû âî âрåмя мèграцèè лåòåлè ïî бîлåå 
ïрямûм òраåêòîрèям, другèå ñлåдîâалè 
бîлåå èçâèлèñòûмè òраåêòîрèямè дâèжå-
нèя. Намè бûл îòмå÷åн âûñîêèé урîâåнь 
èçмåн÷èâîñòè мèграцèîннûõ ïарамåòрîâ 
мåжду раçнûмè îñîбямè, ÷òî гîâîрèò î 
òîм, ÷òî ñêîïû дîлжнû ïîñòîяннî ïîд-
ñòраèâаòь ñâîå мèграцèîннîå ïîâåдåнèå â 
çаâèñèмîñòè îò раçлè÷нûõ âнåшнèõ è âну-
òрåннèõ фаêòîрîâ. 

Мû âûяâèлè нåñêîльêî раéîнîâ îñòа-
нîâîê âдîль мèграцèîннûõ ïуòåé ñêîï, 
îò 1 дî 3. Â эòèõ раéîнаõ, ñêîïû îñòанаâ-
лèâалèñь на раçлè÷нûé ïåрèîд âрåмåнè 
(M±SD=40.75±31.58 днåé, дèаïаçîн = 20–
87 днåé). Ïî ñраâнåнèю ñî âñåм ïåрèî-
дîм мèграцèè, âрåмя îñòанîâîê, ñîñòаâля-
лî нåбîльшую дîлю, â ñрåднåм âñåгî 15%, 
îò îбùåгî êîлè÷åñòâа днåé мèграцèè. Эòî 
уêаçûâаåò на òî, ÷òî âî âрåмя мèграцèè 
ïòèцû мîгуò îднîâрåмåннî èññлåдîâаòь 
òåррèòîрèю. Âåрîяòнî ñêîïû îбъåдèняюò 
ïîèñêîâûå ïîлåòû è îõîòу на рûбу âдîль 
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By analyzing migratory strategies at the 
level of individual, our study provides real, 
accurate information about individual move-
ment behavior during migration. We believe 
that the inclusion of this kind of information 
is an important step towards increasing bi-
ological realism when studying population 
dynamics of migratory bird species.

бåрåгîâûõ лèнèé îçåр è рåê ñ ïîêрûòèåм 
îбùåé мèграцèîннîé дèñòанцèè (Alerstam 
et al., 2006). Эòа ñòраòåгèя, бåçуñлîâнî, 
умåньшаåò нåîбõîдèмîñòь ïрîâîдèòь днè 
îñòанîâêè для «дîçаïраâêè». Ïрèмå÷аòåль-
нî, ÷òî âрåмя, çаòра÷èâаåмîå â эòèõ çîнаõ 
îñòанîâêè, нå êîррåлèрîâалî ñ мèграцè-
îннûм раññòîянèåм, òî åñòь раññòîянèåм, 
ïрîéдåннûм êаждîé îñîбью îò гнåçда дî 
мåñòа çèмîâêè. 

Àналèçèруя мèграцèîннûå ñòраòåгèè на 
урîâнå îòдåльнûõ îñîбåé, нашå èññлåдî-
âанèå даåò рåальную è òî÷ную èнфîрма-
цèю îб èндèâèдуальнîм ïåрåмåùåнèè â 
ïрîцåññå мèграцèè. Мû ñ÷èòаåм, ÷òî èñ-
ïîльçîâанèå òаêîé èнфîрмацèè яâляåòñя 
âажнûм шагîм на ïуòè ê уâåлè÷åнèю бèî-
лîгè÷åñêîгî рåалèçма ïрè èçу÷åнèè дèна-
мèêè ïîïуляцèè âèдîâ ïåрåлåòнûõ ïòèц.

Скопа (Pandion haliaetus) на гнезде. Фото предоставлено М. Бабушкиным.

Osprey (Pandion haliaetus) in the nest. Photo from M. Babushkin.
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A special study on Ospreys (Pandion hali-
aetus) was done in the seasons of 2017 and 
2018 in northern Belarus in Rossony and 
Verhnedvinsk districts (Vitsebsk region, Be-
larus), at the Krasnyj Bor and Osvejskij re-
serves and adjacent areas. Only occasional 
observations were done in the seasons of 
2015 and 2016, specifically at 3 nests, each 
with one nestling, of which 2 nestlings were 
ringed.

In 2017, an online web-camera was 
mounted at one of the nests in the area of 
Krasnyj Bor nature complex. From 2018 
all movements in the nest were recorded. 
Never before has such a project been imple-
mented in Belarus, therefore the collected 
data are unique.

A male Osprey appeared near the nest 
on 4 April. Before eggs were laid, at least 
three different females visited the nest and 
the male fed them with fish. The male mat-
ed with two of the females. Later, we found 
one of the females on another nest with 
nestlings 11 km away from the nest with a 
camera. A fourth female was recorded on 
the nest after the nestlings had died, and 
the male brought fish for her. Moreover, in 
the period when eggs or nestlings were in 
the nest, some unknown ospreys were seen 
near the nest site. One of the birds came 
very close to the camera and it had a red 
color ring on its leg. This bird was ringed 
as a nestling in Latvia, 173 km away, on 7 
July 2016.

The first egg was laid on 23 April, the sec-
ond on 26 April, the third on 29 April. The 
first nestling hatched on 30 May, the sec-
ond on 2 June, the third on 3 June.

Ñïåцèальнûå èññлåдîâанèя ñêîïû (Pan-
dion haliaetus) бûлè ïрîâåдåнû â ñåçîнû 
2017 è 2018 гг. на ñåâåрå Бåларуñè â Рîñ-
ñîнñêîм è Âåрõнåдâèнñêîм раéîнаõ Âè-
òåбñêîé îблаñòè â çаêаçнèêаõ «Краñнûé 
Бîр», «Оñâåéñêèé», а òаêжå на ïрèлåгаю-
ùèõ òåррèòîрèяõ. Äî эòîгî на даннîé òåр-
рèòîрèè намè ïрîâîдèлèñь лèшь òî÷å÷нûå 
наблюдåнèя çа эòèм âèдîм: â ÷аñòнîñòè, â 
ïåрèîд 2015–2016 гг. бûлî îбñлåдîâанî 
3 гнåçда, â êîòîрûõ наõîдèлîñь ïî îднîму 
ïòåнцу, дâа èç êîòîрûõ мû îêîльцåâалè.

Ñ 2017 г. на îднîм èç гнåçд ñêîïû на òåр-
рèòîрèè ïрèрîднîгî êîмïлåêñа «Краñнûé 
Бîр» бûла уñòанîâлåна âåб-êамåра, êîòîрая 
òранñлèрîâала â рåжèмå îнлаéн â èнòåрнåò. 
Ñ 2018 г. ïрîâîдèлаñь çаïèñь аêòèâнûõ мî-
мåнòîâ на гнåçдå (çаïèñь на÷èналаñь, åñлè 
âîçнèêалî êаêîå-нèбудь дâèжåнèå). Ïîдîб-
нûõ ïрîåêòîâ на òåррèòîрèè Бåларуñè дî 
эòîгî нå рåалèçîâûâалîñь, а ïîòîму ñîбран-
ная èнфîрмацèя – унèêальная â ñâîåм рîдå.

Â раéîнå гнåçда ñамåц ñêîïû ïîяâèлñя 
4 аïрåля. Äî ïîяâлåнèя êладêè на гнåç-
дå бûлè îòмå÷åнû мèнèмум òрè раçнûå 
ñамêè, êîòîрûм ñамåц ïрèнîñèл рûбу. Ñ 
дâумя èç ñамîê ñамåц ñïарèâалñя. Ïîçжå 
îдну èç ïòèц нам удалîñь îбнаружèòь на 
другîм гнåçдå ñ ïòåнцамè, â 11 êм. Åùå 
îдна, ÷åòâåрòая, ñамêа на гнåçдå бûла îò-
мå÷åна ïîñлå òîгî, êаê ïòåнцû ïîгèблè. 
Крîмå òîгî, â ïåрèîд, êîгда ïара бûла ïрè 
êладêå èлè ïòåнцаõ, â îêрåñòнîñòяõ гнåçда 
рåгèñòрèрîâалèñь другèå ñêîïû. Одна èç 
ïòèц 18 мая ïрîлåòåла рядîм ñ êамåрîé, 
на нåé бûлî «ïрî÷èòанî» êîльцî: ñêîïа 
бûла îêîльцîâана êаê ïòåнåц â Лаòâèè â 
173 êм îò мåñòа âñòрå÷è 7 èюля 2016 г.
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During the time of transition (pre-nest-
ing) from 6 April to 22 June, 253 fish were 
brought by the male to the nest (from 1 to 9 
in a day). The following species were identi-
fied: Common Bream (Abramis brama), Eu-
ropean Perch (Perca fluviatilis), Tench (Tinca 
tinca), Northern Pike (Esox lusius), Prussian 
Carp (Carassius gibelio), Roach (Rutilus ruti-
lus), Common Rudd (Scardinius erythroph-
talmus).

On 13 June, the camera for the last time 
recorded the female on the nest. She nev-
er came back. We do not know what hap-
pened. On 16 June whole brood was dead 
because of the rain and cold. The data re-
cording continued until 5 July.

In 2017, in the above-mentioned areas, 
12 nestlings in 6 nests were ringed, and in 
2018, 13 nestlings in 6 nests were ringed. 
All nestlings were marked with color rings 
(blue rings with 2 alpha code is registered 
for Belarus). Only one nest in 2017 had 
dead nestlings (competition for food), also 
one nest with a clutch fell down during a 
thunderstorm with strong winds. In 2018 
one nest fell down too, and the mortality of 
the chicks was recorded for two nests. The 
productivity of breeding in 2017 was 1.71 
fledgling per 7 active nests, in 2018 – 1.63 
fledgling per 8 active nests, respectively. 
The breeding success in 2017 was 86 %, in 
2018 – 75 %.

One adult female and one adult male 
from different pairs were caught (on 20 
and 22 June 2018) and tagged with GPS/
GSM-transmitters Ornitela. The female had 
two nestlings and until 15 July did not fly 
further from the nest than some hundred 
meters. The female made her first trip to the 
nearby river on 16 July, from this time she 
visited this place regularly. On 23 July the 
bird made a circle flight more than 50 km 
long and visited two other nests of ospreys, 
where breeding was unsuccessful this year. 
On 31 July the female flew southward to a 
distance of 150 km from the nest. On 3 Au-
gust she was in Ukraine (Rovno region), 650 
km away from her nest with nestlings. There 
she spent some days moving about the 
complex of lakes and marshy rivers in the 
forest. On 6 August she moved to the Be-
larusian border and on 7 August she came 
back to her nest. From 9 to 13 August, the 
female widely moved around neighboring 
lakes and rivers, sometimes 150 km away 
from the nest, but always came back the 
same or next day. On 14 August she started 
her second trip to the south and on 17 Au-
gust she reached the same area in Ukraine 

Ïåрâîå яéцî â гнåçдî бûлî îòлîжåнî 23 
аïрåля, âòîрîå – 26 аïрåля, òрåòьå – 29 
аïрåля. Ïåрâûé ïòåнåц âûлуïèлñя 30 мая, 
âòîрîé – 2 èюня, òрåòèé – 3 èюня.

Â ïåрèîд òранñляцèè ñ 6 аïрåля ïî 22 
èюня â гнåçдî бûлî ïрèнåñåнî 253 рûбû 
(â дåнь îò 1 дî 9 эêçåмïлярîâ). Оïрåдåлåнû 
âèдû: лåù (Abramis brama), îêунь (Perca fluvi-
atilis), лèнь (Tinca tinca), ùуêа (Esox lusius), êа-
раñь (Carassius gibelio), ïлîòâа (Rutilus rutilus), 
êраñнîïёрêа (Scardinius erythrophtalmus).

Ïîñлåднèå ñнèмêè ñамêè на гнåçдå êамåра 
ñдåлала 13 èюня. Ñ эòîé ïîрû ïòèца бîльшå 
нå ïîяâлялаñь на гнåçдå. Ïрè÷èнû эòîму âû-
яñнèòь нå удалîñь. Ñïуñòя дâа дня âûâîдîê ïî-
гèб. Заïèñь ñ êамåрû âåлаñь дî 5 èюля.

Â 2017 г. на âûшåуêаçаннîé ïрîåêòнîé 
òåррèòîрèè â 6 гнåçдаõ бûлè îêîльцîâанû 
12 ïòåнцîâ, â 2018 – òîжå â 6 гнåçдаõ 13 
ïòåнцîâ. Âñå ïòåнцû ïîмå÷åнû цâåòнûмè 
êîльцамè (для Бåларуñè çарåгèñòрèрîâа-
на ñлåдуюùая ñõåма: гîлубîå êîльцî ñ 
дâумя буêâåннûмè ÷ёрнûмè ñèмâîламè). 
Â 2017 г. гèбåль ïòåнцîâ (êîнêурåнцèя 
çа åду) îòмå÷алаñь òîльêî â îднîм гнåç-
дå, åùå îднî гнåçдî уïалî ïîñлå урагана, 
êîгда â нåм наõîдèлаñь êладêа. Â 2018 г. 
îднî гнåçдî уïалî âî âрåмя урагана, гè-
бåль ïòåнцîâ îòмå÷åна â дâуõ гнёçдаõ. 
Ïрîдуêòèâнîñòь â 2017 г. ñîñòаâèла 1,71 
ñлåòîê на 7 аêòèâнûõ гнåçд, â 2018 г. – 
1,63 на 8 аêòèâнûõ гнёçд ñîîòâåòñòâåннî. 
Уñïåõ раçмнîжåнèя â 2017 г. ñîñòаâèл 
86%, â 2018 г. – 75%.

Одна âçрîñлая ñамêа è îдèн âçрîñлûé 
ñамåц èç раçнûõ ïар бûлè îòлîâлåнû 
(20 è 22 èюня 2018 г. ñîîòâåòñòâåннî) è 
ïîмå÷åнû GPS/GSM-òрåêåрамè Ornite-
la. Ñамêа наõîдèлаñь ïрè гнåçдå ñ дâумя 
ïòåнцамè дî 15 èюля, нå удаляяñь далåå 
÷åм на нåñêîльêî ñîòåн мåòрîâ. Ïåрâîå 
«ïуòåшåñòâèå» îна ñîâåршèла 16 èюля на 
блèжаéшую рåêу, ñ эòîé ïîрû îна òуда 
ïåрèîдè÷åñêè наâåдûâалаñь; 23 èюля 
ïòèца ñîâåршèла îблёò òåррèòîрèè (êруг 
бîлåå 50 êм), ïрè эòîм îна ïîñåòèла дâа 
èçâåñòнûõ нам гнåçда другèõ ïар ñêîï, у 
êîòîрûõ гнåçдîâанèå бûлî нåуñïåшнûм. 
Ñамêа ïîлåòåла ñòрîгî на юг 31 èюля, 
ïрåîдîлåâ ïîрядêа 150 êм; 3 аâгуñòа îна 
ужå бûла â Уêраèнå â Рîâåнñêîé îблаñòè 
â 650 êм îò ñâîåгî гнåçда – òам ïòèца ïрî-
âåла нåñêîльêî днåé, ïåрåмåùаяñь мåжду 
êîмïлåêñîм îçёр è çабîлî÷åннûõ рåê, а 
6 аâгуñòа ïîлåòåла наçад â ñòîрîну бåлî-
руñêîé гранèцû è 7 аâгуñòа îна ужå бûла 
на рîднîм бîлîòå. Ñ 9 ïî 13 аâгуñòа ñêîïа 
шèрîêî ïåрåмåùалаñь ïî îêрåñòнîñòям, 
îòлåòая îò гнåçда дî 150 êм, нî âñåгда âîç-
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where she spent time earlier. There, our bird 
was still staying on 22 August.

The tagged male fed 3 nestlings on the 
nest and for fishing moved within an area 
of about 33 km2. The furthest distance he 
had flown until 22 August was 7.5 km away 
from the nest. His hunting area was a com-
plex of differently-sized lakes and rivers.

In 2018 one of the pairs of ospreys nested 
on the artificial platform, which we repaired 
after the nest fell down in 2017.

âраùаяñь наçад â òîò жå èлè на ñлåдуюùèé 
дåнь. Ñамêа на÷ала ïуòь на юг îïяòь 14 аâгу-
ñòа, а 17 аâгуñòа наõîдèлаñь ужå на òîм жå 
мåñòå â Уêраèнå, ÷òî è â ïåрâûé раç. Там 
ïòèца наõîдèлаñь âïлîòь дî 22 аâгуñòа. Ïî-
мå÷åннûé ñамåц ñêîïû êîрмèл òрёõ ïòåн-
цîâ â гнåçдå è çа êîрмîм ïåрåмåùалñя ïî 
òåррèòîрèè ïрèмåрнî 33 êм2. Ñамîå даль-
нåå раññòîянèå, на êîòîрîå îн îòдалялñя 
îò гнåçда çа эòîò ïåрèîд – 7,5 êм. Оõîò-
нè÷èé у÷аñòîê ïòèцû ïрåдñòаâляåò ñîбîé 
нåñêîльêî нåêруïнûõ рå÷åê è îçёр раç-
лè÷нîгî раçмåра, ïрè÷åм îн яâнî îòдаёò 
ïрåдïî÷òåнèå нåбîльшèм âîдîёмам.

Â 2018 г. îдна èç ïар ñêîï гнåçдèлаñь 
â èñêуññòâåннîм гнåçдå, âîññòанîâлåннîм 
намè ïîñлå òîгî, êаê îнî уïалî â 2017 г.

Орланы-белохвосты (Haliaeetus albicilla) хозяй-
ничают на гнезде скопы (Pandion haliaetus). Фото 
предоставлено М. Бабушкиным.

White-tailed Eagles (Haliaeetus albicilla) on the nest 
of the Osprey (Pandion haliaetus). Photo from M. 
Babushkin.
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In the light of the events of recent decades 
on the White-tailed Eagle (Haliaeetus al-
bicilla) population growth in many Europe-
an countries, the following question arose 
naturally: how will the Osprey (Pandion 
haliaetus), which mainly inhabit the upland 
bogs of Northern Belarus, behave under 
these conditions. 

Nesting biotopes, nesting trees, archi-
tectonics of nests, as well as food spectra 
of the Osprey and the White-tailed Eagle 
in the Vitebsk region of Belarus were com-
pared in order to identify the most difficult 
parameters of their ecological niches. 

The width of the ecological niche according 
to a separate parameter was calculated by the 
formula of R. Levins (1968). Overlap of sepa-
rate parameters of ecological niches between 
two species was calculated according to the 
formula of Morisita–Horn (Krebs, 1998). 

The value of D
MH 

≥ 0.6 was considered 
ecologically and statistically significant. 

Student’s t-test was used as a statistical 
test to compare mean values, and the max-
imum-likelihood G-criterion was used to as-
sess the significance of differences between 
individual structures in percentage terms. 
(Sokal, Rolf, 1995; Krebs, 1998)

The width of the niche according to the 
parameter “nesting biotope”, a territory 
with a radius of 50 m around the nest (Iva-
novsky, 2017), was 3.034 in the Osprey, 
and 3.937 in the White-tailed Eagle. The 
overlap of the niches by this parameter is 
0.195, which is much less than the critical 
value of 0.6 units, i.å. these species do not 
compete by this parameter. 

According to the “species of the nesting 
tree” parameter, the width of the niche in 
the osprey is 1.037, in the White-tailed Ea-
gle – 1.901 units. The overlap of niches by 
this parameter is already critical – 0.877. 
In order to find out the mechanisms used 
by these species to reduce competition in 
this parameter, let us turn to the data on 
the height of their nests location. First, the 
height of the location of the Osprey nests 
varies from 4 to 26 m, on average 12.5±0.55 

Â ñâåòå ñîбûòèé ïîñлåднèõ дåñяòèлåòèé ïî 
уâåлè÷åнèю ÷èñлåннîñòè îрлана-бåлîõâî-
ñòа (Haliaeetus albicilla) âî мнîгèõ åâрîïåé-
ñêèõ ñòранаõ, åñòåñòâåннî âîçнèê âîïрîñ, 
а êаê ïîâåдёò ñåбя â эòèõ уñлîâèяõ ñêîïа 
(Pandion haliaetus), наñåляюùая, â îñнîâ-
нîм, âåрõîâûå бîлîòа Ñåâåрнîé Бåларуñè.

Ñ цåлью âûяâлåнèя наèбîлåå наïряжён-
нûõ ïарамåòрîâ èõ эêîлîгè÷åñêèõ нèш, бûлî 
ïрîâåдåнî ñраâнåнèå гнåçдîâûõ âûдåлîâ, 
гнåçдîâûõ дåрåâьåâ, арõèòåêòîнèêè гнёçд, а 
òаêжå ñïåêòрîâ ïèòанèя ñêîïû è îрлана-бå-
лîõâîñòа â Âèòåбñêîé îблаñòè Бåларуñè. 

Шèрèна эêîлîгè÷åñêîé нèшè ïî îòдåльнî-
му ïарамåòру раññ÷èòûâалаñь ïî фîрмулå 
Р. Лåâèнñа (Levins, 1968). Ïåрåêрûòèå îò-
дåльнûõ ïарамåòрîâ эêîлîгè÷åñêèõ нèш 
мåжду дâумя âèдамè раññ÷èòûâалîñь ïî 
фîрмулå Мîрèñèòû–Хîрна (Krebs, 1998).

Зна÷åнèå D
MH 
≥ 0,6 ñ÷èòалîñь эêîлîгè÷å-

ñêè è ñòаòèñòè÷åñêè çна÷èмûм. 
Â êа÷åñòâå ñòаòèñòè÷åñêèõ òåñòîâ èñïîль-

çîâалè t-êрèòåрèé Ñòьюдåнòа для ñраâнå-
нèя ñрåднèõ çна÷åнèé, а для îцåнêè дî-
ñòîâåрнîñòè раçлè÷èé мåжду îòдåльнûмè 
ñòруêòурамè, âûражåннîé â ïрîцåнòаõ, 
èñïîльçîâалñя G-êрèòåрèé маêñèмальнîгî 
ïраâдîïîдîбèя (Sokal, Rolf, 1995; Krebs, 
1998). 

Шèрèна нèшè ïî ïарамåòру «гнåçдîâîé 
âûдåл», ïîд эòèм òåрмèнîм мû ïîнèмаåм 
òåррèòîрèю радèуñîм 50 м âîêруг гнåç-
да (Иâанîâñêèé, 2017), ñîñòаâèла у ñêîïû 
3,034, а у бåлîõâîñòа – 3,937. Ïåрåêрûòèå 
нèш ïî даннîму ïарамåòру раâнî 0,195, 
÷òî çна÷èòåльнî мåньшå êрèòè÷åñêîгî 
çна÷åнèя â 0,6 åдèнèцû, ò.å. ïî даннîму 
ïарамåòру эòè âèдû нå êîнêурèруюò.

Ïî ïарамåòру «âèд гнåçдîâîгî дåрåâа» 
шèрèна нèшè у ñêîïû ñîñòаâляåò 1,037, а 
у бåлîõâîñòа – 1,901 åдèнèцû. Ïåрåêрû-
âанèå нèш ïî даннîму ïарамåòру ужå êрè-
òè÷нî – 0,877. Чòîбû âûяñнèòь мåõанèçмû, 
èñïîльçуåмûå эòèмè âèдамè для ñнèжåнèя 
êîнêурåнцèè ïî даннîму ïарамåòру, îб-
раòèмñя ê даннûм î âûñîòå раñïîлîжå-
нèя èõ гнёçд. Âûñîòа раñïîлîжåнèя гнёçд 
ñêîïû êîлåблåòñя îò 4 дî 26 м, â ñрåднåм 
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m (n=90), in the White-tailed Eagle this pa-
rameter varies from 12 to 27 m, on average 
17.5±0.59 m (n=73). The difference in mean 
is reliable: t=6.199 with p=0.001. Second, 
the Osprey mostly builds the nests in the le-
dum pine forests on the upland bogs. Pines 
of this type are not as robust as the pines in 
the pine forests on the sands, and cannot 
withstand heavy nests of White-tailed Ea-
gles. From time to time, White-tailed Eagles 
occupy nests of Ospreys, but ones built only 
on “upland” pines. Thus, here the conflict 
is settled again by use of pines of different 
defectiveness. 

According to the “architectonics of nests” 
parameter used by the Osprey (n=90) and 
the White-tailed Eagle (n=73), the width 
of the niche in the Osprey is 1 (each and 
all nests are built on tops of trees), and in 
the White-tailed Eagle – 2.994 units. The 
overlap of niches by this parameter is 0.468 
units, which is not critical. It should be not-
ed that it is more difficult for the Osprey to 
find a tree to build a nest. First, it should 
rise above the crowns of the nearest trees, 
second, it should have a comfortable “flat” 
crown and, third, the tree should be mature 
enough to hold a large nest of the Osprey. 
Perhaps this is one of the reasons that the 
maximum distance from the nest to the 
hunting ground in the Osprey is 15 km, and 
in the White-tailed Eagle – 4 km. 

In the Belarusian Poozerie region, there 
are the cases of an almost “colonial” nest-
ing of the Osprey 5–15 km from fish farms. 
But the breeding success in such “colonies” 
is low, since it is difficult for birds to find 5–8 
pine trees of the necessary architectonics 
in the center of the upland bog being able 
to keep heavy nests that often fall. I pro-
pose to make experiments in such places 
on creation of ospreys “colonies” near fish 
farms and especially productive lakes. For 
this purpose, it is necessary to build 5–10 
artificial nests on upland bogs at a distance 
of 100–400 m from each other. 

For a comparative analysis of the Osprey 
and the White-tailed Eagle feeding, all their 
prey was recalculated as a percentage of 
consumed biomass (% of CB) and divid-
ed into seven categories. The Osprey has 
321, and the White-tailed Eagle has 335 
specimens of prey. According to the “food 
chains” parameter, the width of the niche 
in the Osprey is 1.05, in the White-tailed 
Eagle – 2.24 units. The overlap of niches 
by this parameter is already critical – 0.61 
units. This figure is mainly due to fish con-
sumption. Fish in the food intake of the Os-

12,5±0,55 м (n=90), у îрлана-бåлîõâîñòа 
эòîò жå ïарамåòр êîлåблåòñя îò 12 дî 27 
м, â ñрåднåм 17,5±0,59 м (n=73). Раçнèца 
ñрåднèõ дîñòîâåрна: t=6,199 ïрè p=0,001. 
Эòî, âî-ïåрâûõ, а, âî-âòîрûõ, ïîдаâляюùåå 
бîльшèнñòâî гнёçд ñêîïû ñòрîяò â ñîñняêаõ 
багульнèêîâûõ на âåрõîâûõ бîлîòаõ. Ñî-
ñнû эòîгî òèïа нå òаêèå мîùнûå, êаê ñîñнû 
â бîраõ на ïåñêаõ, è нå мîгуò âûдåржаòь òя-
жёлûõ гнёçд îрланîâ. Иçрåдêа бåлîõâîñòû 
çанèмаюò гнёçда ñêîï, нî òîльêî ïîñòрîåн-
нûå на «бîрîâûõ» ñîñнаõ. Таêèм îбраçîм, 
è çдåñь êîнфлèêò раçрåшён, ïуòём èñïîль-
çîâанèя ñîñåн раçлè÷нîé фауòнîñòè.

Ïî ïарамåòру «aрõèòåêòîнèêа гнёçд», èñ-
ïîльçуåмûõ ñêîïîé (n=90) è бåлîõâîñòîм 
(n=73), шèрèна нèшè у ñêîïû ñîñòаâляåò 
1 (âñå бåç èñêлю÷åнèя гнёçда ñòрîяòñя на 
âåршèнаõ дåрåâьåâ), а у бåлîõâîñòа – 2,994 
åдèнèцû. Ïåрåêрûâанèå нèш ïî даннîму 
ïарамåòру раâнî 0,468 åдèнèцû, ÷òî нå 
яâляåòñя êрèòè÷нûм. Ñлåдуåò îòмåòèòь, ÷òî 
ñêîïå òруднåå наéòè дåрåâî для ïîñòрîéêè 
гнåçда. Âî-ïåрâûõ, îнî дîлжнî âîçâûшаòь-
ñя над êрîнамè блèжаéшèõ дåрåâьåâ, âî-
âòîрûõ, îнî дîлжнî èмåòь удîбную «ïлî-
ñêую» êрîну è, â-òрåòьèõ, дåрåâî дîлжнî 
бûòь çрåлûм, ÷òîбû удåржаòь êруïнîå 
гнåçдî ñêîïû. Âîçмîжнî, эòî îдна èç ïрè-
÷èн òîгî, ÷òî маêñèмальнîå раññòîянèå îò 
гнåçда дî мåñòа îõîòû у ñêîïû ñîñòаâляåò 
15 êм, а у бåлîõâîñòа 4 êм.

Â Бåлîруññêîм Ïîîçåрьå, îòмå÷åнû ñлу-
÷аè ïî÷òè «êîлîнèальнîгî» гнåçдîâанèя 
ñêîïû â 5–15 êм îò рûбõîçîâ. Нî уñïåõ раç-
мнîжåнèя â òаêèõ «êîлîнèяõ» нåâûñîêèé, òаê 
êаê ïòèцам òруднî наéòè 5–8 ñîñåн, нужнîé 
арõèòåêòîнèêè, â цåнòрå âåрõîâîгî бîлîòа, 
ñïîñîбнûõ удåржаòь òяжёлûå гнёçда, êîòî-
рûå ÷аñòî ïадаюò. Ïрåдлагаю â òаêèõ мåñòаõ 
ïрîâåñòè îïûòû ïî ñîçданèю «êîлîнèé» ñêîï 
у рûбõîçîâ è îñîбî ïрîдуêòèâнûõ îçёр. Äля 
эòîгî на âåрõîâûõ бîлîòаõ нужнî ïîñòрîèòь 
ïî 5–10 èñêуññòâåннûõ гнёçд на раññòîянèè 
100–400 м друг îò друга. 

Äля ñраâнèòåльнîгî аналèçа ïèòанèя 
ñêîïû è бåлîõâîñòа âñя èõ дîбû÷а бûла 
ïåрåñ÷èòана â ïрîцåнòû ïîòрåблённîé 
бèîмаññû (%ÏБ) è раçбèòа на ñåмь êаòå-
гîрèé. У ñêîïû îïрåдåлåнî 321, а у бåлî-
õâîñòа 335 эêçåмïлярîâ дîбû÷è. Ïî ïара-
мåòру «òрîфè÷åñêèå ñâяçè» шèрèна нèшè 
у ñêîïû ñîñòаâляåò 1,05, а у бåлîõâîñòа – 
2,24 åдèнèцû. Ïåрåêрûâанèå нèш ïî дан-
нîму ïарамåòру ужå êрèòè÷нî – 0,61 åдè-
нèцû. Эòа цèфра ïîлу÷åна, â îñнîâнîм, çа 
ñ÷ёò ïîòрåблåнèя рûбû. У ñêîïû рûба â 
ïèùåâîм рацèîнå ñîñòаâляåò 98 %ÏБ, а у 
бåлîõâîñòа – 44,5 %ÏБ.
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prey is 98% of CB, and of the White-tailed 
Eagle – 44.5% of CB. 

The size and weight of fish were restored 
from the remnants of prey on the basis of 
dental bone measurements according to 
special tables (Kovalev, 1958; Häkkinen, 
I978). We measured lower jaws of Pikes 
(Esox lucius) from the Osprey prey (40 
bones) and from the White-tailed Eagle 
prey (60 bones). The difference between the 
arithmetic average sizes of the pike lower 
jaw from the Osprey and White-tailed Ea-
gle prey, according to the Student’s test, 
proved to be reliable (p=0,0036). 

Thus, erosion of food competition be-
tween these species is achieved through 
the use of different size groups of prey spe-
cies. The Osprey procures relatively small 
(average weight 243 g) and physiologically 
more active and always live fish. The White-
tailed Eagle, except that it procures larger 
fish (average weight 700 g), in the vast ma-
jority of cases attacks sick, lifeless, inactive 
fish or picks up dead specimens. 

We observed cases of the White-tailed Ea-
gle kleptoparasitism in relation to the Osprey. 
From these few observations, it was conclud-
ed that the White-tailed Eagle makes the os-
prey to drop the heavier fish, while the male 
Osprey manages to escape with the smaller 
fish from the White-tailed Eagle attack. 

Thus, our study allows saying that despite 
certain “strained” relations between the Os-
prey and the White-tailed Eagle, the White-
tailed eagle population growth does not 
affect the status of the Osprey population in 
the Belarusian Poozerie.

Раçмåрû è âåñ рûб èç îñòаòêîâ дîбû÷è 
õèùнûõ ïòèц âîññòанаâлèâалèñь на îñнîâå 
èçмåрåнèé çубнîé êîñòè ïî ñïåцèальнûм 
òаблèцам (Кîâалåâ, 1958; Häkkinen, I978). 
Мû ïрîèçâåлè èçмåрåнèя нèжнèõ ÷åлю-
ñòåé ùуê (Esox lucius) èç дîбû÷è ñêîïû 
(40 êîñòåé) è èç дîбû÷è îрлана-бåлîõâî-
ñòа (60 êîñòåé). Раçнèца мåжду ñрåднèмè 
арèфмåòè÷åñêèмè раçмåрîâ нèжнåé ÷å-
люñòè ùуê èç дîбû÷è ñêîïû è îрлана-бå-
лîõâîñòа, ñîглаñнî êрèòåрèю Ñòьюдåнòа, 
îêаçалаñь дîñòîâåрнîé (p=0,0036). 

Таêèм îбраçîм, îñлаблåнèå ïèùåâîé 
êîнêурåнцèè мåжду эòèмè âèдамè дîñòè-
гаåòñя ïуòåм èñïîльçîâанèя раçлè÷нûõ 
раçмåрнûõ груïï âèдîâ-жåрòâ. Ñêîïа дî-
бûâаåò îòнîñèòåльнî мåлêую (ñрåднèé âåñ 
243 г) è фèçèîлîгè÷åñêè бîлåå аêòèâную, 
âñåгда жèâую рûбу. Орлан жå, êрîмå 
òîгî, ÷òî дîбûâаåò бîлåå êруïную рûбу 
(ñрåднèé âåñ 700 г), â ïîдаâляюùåм бîль-
шèнñòâå ñлу÷аåâ наïадаåò на бîльную, 
ñнулую, малîïîдâèжную рûбу èлè жå 
ïîдбèраåò мёрòâûå эêçåмïлярû.

Нам ïрèõîдèлîñь наблюдаòь ñлу÷аè êлåï-
òîïараçèòèçма бåлîõâîñòа ïî îòнîшåнèè ê 
ñêîïå. Иç эòèõ нåмнîгî÷èñлåннûõ наблю-
дåнèé бûл ñдåлан âûâîд, ÷òî бåлîõâîñò 
çаñòаâляåò брîñèòь ñêîïу бîлåå òяжёлую 
рûбу, а ñ бîлåå мåлêîé лёгêîé рûбîé ñам-
цу ñêîïû удаёòñя уéòè îò аòаêè бåлîõâîñòа.

Таêèм îбраçîм, нашå èññлåдîâанèå ïî-
çâîляåò гîâîрèòь î òîм, ÷òî, нåñмîòря на 
îïрåдåлённûå «наòянуòûå» îòнîшåнèя мåж-
ду ñêîïîé è бåлîõâîñòîм, рîñò ÷èñлåннîñòè 
îрлана-бåлîõâîñòа нå ïîâлèяåò на ñîñòîянèå 
ïîïуляцèè ñêîïû â Бåлîруññêîм Ïîîçåрьå.
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Скопа (Pandion haliaetus). Озеро Чойбеккёль, Ула-
ганский район Республика Алтай, 5 августа 2011 г. 

Фото С. Писаревского.

The Osprey (Pandion haliaetus). Lake Choibekkol, 
Ulagansky District, Republic of Altai, August 5, 2011. 

Photo by S. Pisarevsky.
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Osprey in the Altai-Sayan Region, Russia
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Osprey (Pandion haliaetus) is a breeding spe-
cies of Sayan rivers in mountain-taiga habitat 
(Kustov, 1978; 1982; Staheev, 1983, 1985; 
Baranov, 1991; Kohanovskiy, 1991; Valyukh, 
1991; 1996; Savchenko et al., 2011; Gav-
rilov, Baranov, 2014). It’s assumed that the 
breeding population in northern Sayan is less 
than 200 breeding pairs: 120–150 pairs in the 
mountain-taiga habitat of Krasnoyarsk Region 
(Savchenko et al., 2011) and about 40–50 
pairs in Khakasia (Gavrilov, Baranov, 2014). 
In the Tuva Republic, the number of Osprey 
in 1979–1989 was estimated at 180–200 
individuals at the beginning of summer and 
up to 400 individuals at the end. The over-
all trend was population decline (Baranov, 
1991; 1992). At the beginning of the 2000s, 
the population number was 120 breeding 
pairs at least, 90% of this population inhabit-
ed the eastern part of Tuva Republic. We got 
no estimation on population number of Os-
prey in Altai, but dozens of observations of 
this species were recorded (Kuchin, 2004). At 
the beginning of the 2000s, about 30 pairs of 
Osprey bred in the Altai Republic mainly in 
its northern and north-eastern parts. There no 
number estimations for Kemerovo Region as 
well (Gagina et al., 2012). Only few breeding 
cases are known in Kuznetskiy Alatau and 
probably in Gornaya Shoriya. While in the pe-
riod from 2000 to 2016, the species was reg-
ularly observed at river Tom and its tributaries. 
For instance, A.F. Belyankin (2002) recorded 6 

Cêîïа (Pandion haliaetus) бûла è îñòаёòñя 
õараêòåрнûм гнåçдяùèмñя âèдîм на рåêаõ 
гîрнî-òаёжнîé çîнû Ñаяна (Куñòîâ, 1978; 
1982; Ñòаõååâ, 1983, 1985; Баранîâ, 
1991; Кîõанîâñêèé, 1991; Âалюõ, 1991; 
1996; Ñаâ÷åнêî è др., 2011; Гаâрèлîâ, Ба-
ранîâ, 2014). Ïрåдïîлагаåòñя, ÷òî â гîр-
нî-òаёжнîé çîнå ñåâåрнîгî Ñаяна гнåç-
дèòñя нå бîлåå 200 ïар ñêîï: 120–150 ïар 
â гîрнî-òаёжнîé çîнå юга Краñнîярñêîгî 
êрая, ïрåèмуùåñòâåннî â Ñаянаõ (Ñаâ-
÷åнêî è др., 2011) è îêîлî 40–50 ïар â 
Хаêаñèè, èç нèõ на рåêаõ гîрнî-òаёжнîé 
÷аñòè, ïрåèмуùåñòâåннî â Ñаянаõ, бîлåå 
80 % гнåçдяùèõñя ïар (Гаâрèлîâ, Баранîâ, 
2014). Â Туâå для ïåрèîда 1979–1989 гг. 
÷èñлåннîñòь ñêîïû îцåнèâалаñь â 180–
200 îñîбåé â на÷алå лåòа è дî 400 îñî-
бåé â êîнцå лåòа ñ òåндåнцèåé ê ñîêраùå-
нèю ÷èñлåннîñòè (Баранîâ, 1991; 2002), 
â на÷алå 2000-õ гг. åё ÷èñлåннîñòь çдåñь 
îцåнèâалаñь мèнèмум â 120 ïар, 90% êî-
òîрûõ гнåçдèлèñь на âîñòîêå рåñïублèêè. 
Äля Àлòая À.Ï. Ку÷èн (2004) нå ïрèâîдèò 
îцåнîê ÷èñлåннîñòè ñêîïû, õîòя ïåрå-
÷èñляåò дåñяòêè рåгèñòрацèé эòîгî âèда. 
Â на÷алå 2000-õ гг. â Рåñïублèêå Àлòаé 
ïрåдïîлагалîñь гнåçдîâанèå нå бîлåå 30 
ïар, ïрåèмуùåñòâåннî â ñåâåрнîé è ñå-
âåрнî-âîñòî÷нîé ÷аñòяõ рåñïублèêè. Äля 
Кåмåрîâñêîé îблаñòè îфèцèальнûõ îцå-
нîê ÷èñлåннîñòè ñêîïû òаêжå нåò (Гагèна 
è др., 2012), èçâåñòнû лèшь åдèнè÷нûå 
ñлу÷аè гнåçдîâанèя â Куçнåцêîм Àлаòау 
è, âîçмîжнî, â Гîрнîé Шîрèè. Ïрè эòîм 
â ïåрèîд ñ 2000 ïî 2016 гг. âèд рåгуляр-
нî îòмå÷алñя на р. Тîмь è åё ïрèòîêаõ 
раçнûмè èññлåдîâаòåлямè. Â ÷аñòнîñòè, 
À.Ф. Бåлянêèн (2002) на 216 êм р. Мра-
ñу îòмåòèл 6 у÷аñòêîâ îбèòанèя ñêîïû. Ñ 
2008 г. ñêîïа рåгулярнî наблюдаåòñя на 
îç. Танаé на Ñалаèрñêîм êряжå блèç гра-
нèцû ñ Нîâîñèбèрñêîé îблаñòью.

Äля Àлòаå-Ñаянñêîгî рåгèîна ÷èñлåн-
нîñòь ñêîïû ê 2005 г. îцåнèâалаñь â 360–
380  гнåçдяùèõñя ïар, а ê 2015 г. – îêîлî 
400 ïар çа ñ÷ёò лу÷шåé îбñлåдîâаннîñòè 
òåррèòîрèè рåгèîна. Âåрîяòнî, îò эòèõ 
îцåнîê ÷èñлåннîñòè мîжнî îòòалêèâаòьñя 
êаê îò мèнèмальнûõ, ïîòîму ÷òî ñïлîшнûõ 
блèçêèõ ïî âрåмåнè у÷ёòîâ ñêîïû на гîр-
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breeding territories of Osprey along 216 km of 
river Mrasu. From 2008, Osprey is frequently 
observed at the lake Tanay in Salair Ridge near 
the border with Novosibirsk Region.

For the whole Altai-Sayan region, the 
total number of Osprey was estimated at 
360–380 breeding pairs in 2005, and at 
400 pairs in 2015 due to the better explo-
ration of the region. This estimation should 
be considered as minimal since no thor-
ough surveys of mountain-taiga rivers of 
Altai-Sayan were done yet. 

The population dynamics of Osprey is 
even more obscured. According to data of 
O.B. Mitrofanov (2015), the number of Os-
prey’s nests reduced from 4 to only 1 nest 
on the territory of Altai Nature Reserve in 
2008–2015 due to increased recreation-
al load on a lake shore. At the same time, 
numbers of Osprey at Ulagan Lakes remain 
stable, and breeding pairs were found near 
Katunskiy Nature Reserve (Rakin, same is-
sue). At the beginning of XX century, Os-
prey bred on a quite high altitude at Oys-
koye Lake and rivers Buyba and Kuyarta 
(Tugarinov, Buturlin, 1911; Sushkin, 1914), 
but in the recent decades breeding data 
from that places are absent. Most probably, 
the Sayan population of Osprey decreased 
at the beginning of XX century, but from the 
end of the 90th slowly begun to recover. A 
regular monitoring of Osprey population is 
conducted only at the river Bolshoy Abakan 
(Khakasia) and at Sayano-Shushenskoye 
Reservoir (Krasnoyarsk Region), and Osprey 
numbers on that sites are obviously increas-

нî-òаёжнûõ рåêаõ Àлòаå-Ñаяна дî ñèõ ïîр 
нå ïрîâîдèлîñь.

Ñ ïîнèманèåм дèнамèêè ÷èñлåннîñòè 
ñêîïû дåла îбñòîяò åùё õужå, ÷åм ñ ïî-
нèманèåм раñïрîñòранåнèя è ÷èñлåннî-
ñòè. Ïî даннûм О.Б. Мèòрîфанîâа (2015) 
на òåррèòîрèè Àлòаéñêîгî çаïîâåднèêа 
çа ïåрèîд ñ 2008 ïî 2015 г. ÷èñлî гнёçд 
ñêîïû ñîêраòèлîñь ñ 4-õ дî 1-гî, ÷òî ñâя-
çанî ñ рîñòîм рåêрåацèîннîé нагруçêè на 
ïîбåрåжьå. Â òî жå âрåмя на Улаганñêèõ 
îçёраõ ÷èñлåннîñòь ñêîïû îñòаёòñя ñòа-
бèльнîé, òаêжå уñòанîâлåнî гнåçдîâанèå 
â îêрåñòнîñòяõ Каòунñêîгî çаïîâåднèêа 
(Раêèн, наñò. ñб.). Â на÷алå XX â. ñêîïа 
гнåçдèлаñь â òаéгå Ñаяна на дîñòаòî÷нî 
бîльшèõ âûñîòаõ на Оéñêîм îçåрå è рå-
êаõ Буéбå è Куярòå (Тугарèнîâ, Буòурлèн, 
1911; Ñушêèн, 1914), îòêуда даннûå î 
гнåçдîâанèè â ïîñлåднèå дåñяòèлåòèя îò-
ñуòñòâуюò. Âåрîяòнî, ñаянñêая ïîïуляцèя 
ñêîïû èñïûòала ñîêраùåнèå ÷èñлåннîñòè 
â на÷алå XX ñòîлåòèя, нî ñ êîнца 90-õ гг. 
мåдлåннî âîññòанаâлèâаåòñя. Рåгулярнûé 
мîнèòîрèнг ñêîïû âåдёòñя лèшь на р. Бîл. 
Àбаêан (Хаêаñèя) è на Ñаянî-Шушåнñêîм 
âîдîõранèлèùå (Краñнîярñêèé êраé), è 
÷èñлåннîñòь ñêîïû çдåñь îïрåдåлåннî 
раñòёò, êаê мèнèмум на òåррèòîрèяõ ñ âå-
дуùèмñя мîнèòîрèнгîм â баññåéнå Àба-
êана (нашè даннûå) è â êаньîнå Åнèñåя â 
Ñаянî-Шушåнñêîм çаïîâåднèêå (Ñòаõååâ, 
2003). На ïîñлåднåé òåррèòîрèè, ñîглаñ-
нî даннûм Лåòîïèñè ïрèрîдû 1980 гîда, 
бûлî îбнаружåнî 3 жèлûõ гнåçда ñêîïû, 
а ïî èòîгам èнâåнòарèçацèè 2012 гîда 
èõ çарåгèñòрèрîâанî 16, èç êîòîрûõ 12 
– жèлûå; ñ у÷åòîм ñлёòêîâ òåêуùåгî гîда 
÷èñлåннîñòь ñêîïû â çаïîâåднèêå «Ñаянî-
Шушåнñêèé» â 2012 г. ñîñòаâèла бîлåå 40 
îñîбåé, ÷òî â ÷åòûрå раçа бîльшå ÷åм 30 
лåò наçад (Ñòаõååâ, 1983; 1988; Кîâûрцåâ, 
2012). Â Заïаднîм Ñаянå 3 нîâûõ гнåçда 
на êîнòрîлèруåмûõ òåррèòîрèяõ бûлè 
наéдåнû â 2011–2016 гг., âêлю÷ая гнåçдî 
на ЛЭÏ на òраññå Àбаçа-Àê-Äîâураê (Ка-
ряêèн è др., 2017). Â Âîñòî÷нîм Ñаянå è 
Âîñòî÷нî-Туâèнñêîм нагîрьå ÷èñлåннîñòь 
ñêîïû îñòаёòñя ñòабèльнîé, ïî-âèдèмîму 
ñ 80-õ гг. ХХ ñòîлåòèя, õîòя â эòî жå âрå-
мя âèд ïîлнîñòью ïåрåñòал âñòрå÷аòьñя â 
лåòнåå âрåмя на р. Тåñ-Хåм è â Туâèнñêîé 
êîòлîâèнå.

К 2018 г. â баçå даннûõ Цåнòра ïîлåâûõ 
èññлåдîâанèé наêîïлåна èнфîрмацèя î 
99 гнåçдîâûõ у÷аñòêаõ ñêîïû (5 – â Кåмå-
рîâñêîé îблаñòè, 11 – â Рåñïублèêå Àлòаé, 
24 – â Рåñïублèêå Хаêаñèя, 30 – â Краñнî-
ярñêîм êраå è 29 – â Рåñïублèêå Тûâа) è 

Скопа у гнезда. Алтайский заповедник. 
Фото С. Усика.

The Osprey near the nest. Altai State Nature Reserve. 
Photo by S. Usik.
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ing (our data; Stakheev, 2003). For instance, 
at the Enisey canyon in Sayano-Shushenskiy 
Nature Reserve there were 3 living nests of 
an Osprey in 1980, and 12 living nests out 
of 16 in 2012. Taking into account a num-
ber of fledglings, the population of Osprey 
in Sayano-Shushenskiy Nature Reserve in 
2012 was more than 40 individuals, that is 
4 times higher than 30 years ago (Stakheev, 
1983; 1988; Kovyrtsev, 2012). In Western 
Sayan, three new nests were found from 
2011 to 2016, including a nest located on 
a power line along a highway Abaza-Ak-
Dovurak (Karyakin et al., 2017).  In Eastern 
Sayan and Eastern-Tuvinian Highlands, a 
population of an Osprey has remained sta-
ble since 80th, but at the same time the spe-
cies disappeared from river Tes-Khem and 
from Tuvinskaya Lowlands in summer.

Today, a Center of Field Research got in-
formation about 99 breeding territories of 
Osprey (5 in Kemerovo Region, 11 in the 
Altai Republic, 24 in Khakasia, 30 in Kras-
noyarsk Region, 29 in the Tuva Republic) 
and 19 summer observation (fig. 1). Ad-
ditional information on about 20 nests and 
36 points of summer encounters is stored 
in a WEB-GIS system “Faunistica”, database 
“ODN” and on a website of local birdwatch-
ing community. Information about 13 more 
nests and 20 more encounters with the spe-
cies is published in different scientific papers 
and article collections, but it is hard to check 
whether this data is unique or coincide with 
an already known data.

Analysis of the species distribution revealed 
the existence of three subpopulations:

- a western subpopulation “Western-Sayan”; 
estimated numbers 100–150 breeding pairs; in-
habits lakes of north-eastern Altai, south-west-
ern Kuznetskiy Alatau and the very western part 
of Western Sayan, with a core located in the up-
per part of a basin of river Abakan;

- a central population “Sayano-Shush-
enskaya”; estimated numbers 30–60 breed-
ing pairs; inhabits Sayan part of river Enisey 
valley and its tributaries; the biggest part of 
this subpopulation breeds on banks of Say-
ano-Shushenskoye Reservoir;

- an eastern subpopulation “Eastern-Say-
an”; estimated numbers 200–250 breeding 

19 òî÷êаõ лåòнèõ âñòрå÷ (рèñ. 1). Åùё èн-
фîрмацèя î наõîдêаõ îêîлî 20 гнёçд è 36 
òî÷êаõ лåòнèõ âñòрå÷, нå ïåрåñåêаюùèõñя 
ñ âûшåïрèâåдённûмè, èмååòñя â âåб-ГИÑ 
«Фаунèñòèêа», БÄ «ОÄН» è на ñаéòаõ ñîîб-
ùåñòâа наблюдаòåлåé ïòèц. Инфîрмацèя 
î наõîдêаõ êаê мèнèмум 13 гнёçд è âñòрå-
÷аõ ñêîï â 20 òî÷êаõ îïублèêîâана â раç-
лè÷нûõ ñбîрнèêаõ è нау÷нûõ ñòаòьяõ, нî 
ïî бîльшåé ÷аñòè èç нèõ ñлîжнî îцåнèòь 
наñêîльêî эòè даннûå ñîâïадаюò ñ òаêîâû-
мè èç БÄ Цåнòра ïîлåâûõ èññлåдîâанèé. 

Àналèç âñòрå÷аåмîñòè ñêîïû ïîçâîляåò 
âûдåлèòь òрè ñубïîïуляцèè:

- çаïадная ñубïîïуляцèя «çаïаднî-ñа-
янñêая», наñ÷èòûâаюùая ïрèблèçèòåльнî 
100–150 гнåçдяùèõñя ïар, ïрèурî÷åна ê 
îçёрам Ñåâåрî-âîñòî÷нîгî Àлòая, югî-çа-
ïада Куçнåцêîгî Àлаòау è êраéнåму çа-
ïаду Заïаднîгî Ñаяна, ñ ядрîм â âåрõнåé 
÷аñòè баññåéна р. Àбаêан;

- цåнòральная ñубïîïуляцèя «ñаянî-шу-
шåнñêая», наñ÷èòûâаюùая îò 30 дî 60 ïар, 
ñîñрåдîòî÷åна â дîлèнå р. Åнèñåé è åгî 
ïрèòîêîâ â мåñòå ïåрåñå÷åнèя Åнèñååм 
Ñаяна (бîльшя ÷аñòь ïар âèдèмî гнåçдèòñя 
ïî бåрåгам Ñаянî-Шушåнñêîгî âîдîõра-
нèлèùа);

- âîñòî÷ная ñубïîïуляцèя «âîñòî÷нî-ñа-
янñêая», îцåнèâаюùаяñя â 200–250 ïар, 
ïрèурî÷åна ê рåêам è îçёрам Âîñòî÷нîгî 
Ñаяна è Âîñòî÷нî-Туâèнñêîгî нагîрья.

За ïåрèîд ñ 2000 г. â Àлòаå-Ñаянñêîм 
рåгèîнå îïèñанî 105 гнёçд ñêîïû, 104 èç 
êîòîрûõ раñïîлагалèñь на дåрåâьяõ è 1 – 
на îïîрå ЛЭÏ. 

Â âûâîдêаõ ñêîïû наблюдалîñь îò 1 дî 
3 ïòåнцîâ, îднаêî â бîльшèнñòâå ñлу÷аåâ 
ïîдñ÷èòаòь òî÷нîå ÷èñлî ïòåнцîâ нå уда-
лîñь, òаê êаê îñнîâная маññа èññлåдîâанèé 

Рис. 1. Распространение скопы (Pandion haliaetus) 
в Алтае-Саянском регионе: 1 – гнездовые участки, 
2 – летние встречи.

Fig. 1. Distribution of the Osprey (Pandion haliaetus) 
in the Altai-Sayan region: 1 – breeding territories, 
2 – summer observations.
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ïрîâîдèлаñь â ïåрèîд, êîгда ñêîïû ñèдåлè 
на êладêаõ, лèбî ïуõîâûõ ïòåнцаõ (дî 1 
èюля).

Ïèòанèå ñêîïû â рåгèîнå нå èçу÷åнî: 
î÷åâèднî, ÷òî ñêîïа ïèòаåòñя рûбîé, нî 
âèдîâîé ñîñòаâ рûб, дîбûâаåмûõ эòèм 
õèùнèêîм, дî ñèõ ïîр нå îïрåдåлялñя. 
Кîльцåâанèå ñêîï, а òåм бîлåå мå÷åнèå 
òрåêåрамè, нå îñуùåñòâлялîñь, ïîэòîму 
ïуòè мèграцèè è мåñòа çèмîâêè алòаå-ñа-
янñêèõ ñêîï îñòаюòñя нåèçâåñòнûмè.

pairs; inhabits rivers and lakes of Eastern 
Sayan and Eastern-Tuvinian Highlands;

Starting in 2000, we described 105 nests 
of an Osprey, 104 of which were located 
on trees and one – on a pylon of a pow-
er line. Broods consisted of 1–3 nestlings, 
but in the most cases, we were not able to 
count nestlings precisely, because most of 
the field work was carried out during the in-
cubating period or shortly after (before July 
1st).

Osprey’s diet in the region is not studied. 
It is evident that Osprey prey on fish, but 
species composition is unknown.

No ringing or tagging with transmitters 
was conducted thus migration routes and 
wintering sites of Ospreys from Altai-Sayan 
region are not studied.

Гнёзда (старое на заднем плане и жилое на перед-
нем плане) скопы на опорах ЛЭП. Западный Саян, 
Республика Хакасия, 22 июня 2016 г. 
Фото И. Карякина.

Osprey’s nests (old nest in the background and living 
nest in the foreground) on the towers of power line. 
West Sayan, Republic of Khakassia, June 22, 2016. 
Photo by I. Karyakin.
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Энåргåòèêа – îблаñòь дåяòåльнîñòè ÷åлîâå-
êа, îòлè÷аюùаяñя ñèльнûм нåгаòèâнûм âîç-
дåéñòâèåм на ïрèрîду. Åñòь îбùèå ïрè÷èнû 
уùåрба жèâîòнîму мèру îò дåяòåльнîñòè 
÷åлîâåêа: раçрушåнèå ñрåдû îбèòанèя, çа-
гряçнåнèå âîдû, âîçдуõа, ïî÷âû, èçмåнå-
нèå êлèмаòа. И åñòь ñïåцèфè÷нûå ïрè÷èнû 
ñмåрòнîñòè êруïнûõ лåòаюùèõ жèâîòнûõ 
(ïòèц è лåòу÷èõ мûшåé). К нèм îòнîñяòñя: 

- ñòîлêнîâåнèя ñ нåïîдâèжнûмè âûñîò-
нûмè îбъåêòамè (çданèя, òрубû, градèрнè, 
башнè è ò.ï.);

- ñòîлêнîâåнèя ñ дâèжуùèмèñя îбъåêòа-
мè, â ÷аñòнîñòè ñ лîïаñòямè òурбèн âåòрî-
элåêòрîñòанцèé (ÂЭÑ); 

- ïîражåнèå элåêòрè÷åñêèм òîêîм на 
лèнèяõ элåêòрîïåрåда÷è (ЛЭÏ).

Åñòь òаêжå âîçдåéñòâèå îò î÷åнь рåдêèõ 
îбъåêòîâ, òаêèå êаê îжîгè ïòèц â çîнå 
êîнцåнòрацèè ñîлнå÷нûõ лу÷åé çåрêала-
мè ñîлнå÷нîé òåïлîâîé элåêòрîñòанцèè.

Âûбîр мåñò для ñòрîèòåльñòâа êаê нå-
ïîдâèжнûõ âûñîòнûõ îбъåêòîâ, òаê è âå-
òрîïарêîâ, ñåé÷аñ âåдёòñя бåç у÷åòа ÷а-
ñòîòû ïрîлåòîâ ïòèц â раçнîå âрåмя гîда. 
Ñуùåñòâуюò ñïåцèальнûå радèîлîêаòîрû 
для ñлåжåнèя çа ïòèцамè. Ñ èõ ïîмîùью 
мîжнî ñîñòаâляòь êарòû ÷аñòîòû ïрîлёòîâ 
ïòèц ñ у÷ёòîм маññû ïòèц (а ïîрîé è âèда), 
âûñîòû è наïраâлåнèя ïîлåòа. 

Åñòь фаêòîрû âîçдåéñòâèя, êîòîрûå уñòра-
нèòь òåõнè÷åñêè ïрîñòî, õîòя эêîнîмè÷åñêè 
çаòраòнî. Наïрèмåр, ïòèцåçаùèòнûå èçîлè-
руюùèå наêладêè на ïрîâîда ЛЭÏ. Идåаль-
нûм рåшåнèåм яâляåòñя ïрèмåнåнèå ïрî-
âîдîâ â ïîлèэòèлåнîâîé èçîляцèè. 

Ñïîñîбû ñнèжåнèя ñмåрòнîñòè ïòèц îò 
ñòîлêнîâåнèя ñ рабîòаюùèмè âåòрîòурбè-
намè èçу÷åнû åùё нåдîñòаòî÷нî. 

Â ÑШÀ уñòанîâлåнî бîлåå 52 òûñя÷ 
òурбèн ÂЭÑ, â мèрå â 10 раç бîльшå. Ñòа-
òèñòèêу ñîбèраòь òруднî èç-çа бîльшîгî 
÷èñла âåòрîòурбèн, мнîгèå èç êîòîрûõ 

Energy is a field of human activity character-
ized by a strong negative impact on nature. 
Among many hazards to the nature caused 
by human such as destruction of habitat, 
pollution of water, air and soil, climate 
change, there are very specific hazards for 
flying animals, birds and bats caused by 
power generation that includes:

- collisions with fixed high-rise objects 
(buildings, chimney-stalks, cooling towers, 
etc.);

- collisions with moving objects (in our 
case, blades of wind turbines);

- electrocution on power lines.
A rare hazardous impact on birds could 

be done by solar plants via sunburns in the 
focusing area of their mirrors.

Nowadays, engineering of wind-pow-
er plants and high-raised objects is done 
without taking into account a frequency of 
passing birds at different times of the year. 
There are special radars for tracking birds. 
With their help, one can compile a frequen-
cy map of passing bird, taking into account 
a weight of birds (and sometimes the spe-
cies), flight altitude and direction.

There are hazards that are technically sim-
ple to eliminate but expensive. For exam-
ple, a bird-protective insulating lining for 
the power lines. An ideal solution would be 
a use of wires in polyethylene insulation.

The methods of reducing the mortality of 
birds from collision with operating wind tur-
bines have not been studied sufficiently.

There are more than 52 thousand wind 
turbines installed in the USA, and ten times 
more worldwide. Bird death statistics are 
difficult to collect because of a huge number 
of wind turbines and many turbines located 
in low populated hard-to-reach areas. Not 
every wind turbine was determined to be a 
cause of a bird’s death. But the maximum 
mortality caused by one windmill was 40 
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наõîдяòñя â малîлюднîé òруднîдîñòуïнîé 
мåñòнîñòè. Нå ïîд âñåмè âåòрîòурбèна-
мè â òå÷åнèå гîда наõîдèлè õîòя бû îдну 
мёрòâую ïòèцу. Маêñèмальная ñмåрòнîñòь 
îò îднîé âåòрîòурбèнû – 40 ïòèц â гîд. 
Раñïрåдåлåнèå ÷èñла ïîгèбшèõ ïòèц ïîд 
îднîé âåòрîòурбèнîé ñèльнî нåраâнî-
мåрнî. Эòî гîâîрèò î òîм, ÷òî мû нå у÷è-
òûâаåм âñå фаêòîрû, âлèяюùèå на ñмåрò-
нîñòь ïòèц. 

Наèбîльшåå êîлè÷åñòâî èññлåдîâанèé 
гèбåлè ïòèц îò âåòряêîâ ñдåланî â ÑШÀ. 
Ñîглаñнî îднîé èç ïублèêацèé, ÷аñòîòа 
îбнаружåнèя ïîгèбшèõ ïòèц ïîд дâèжу-
ùèмèñя âåòряêамè â 4–5 раç мåньшå, ÷åм 
ñ нåïîдâèжнûм. Эòî уêаçûâаåò на òî, ÷òî 
âраùаюùèåñя лîïаñòè, ïîõîжå, îòïугèâа-
юò ïòèц. Äаннûé âûâîд òрåбуåò ïрîâåрêè. 

Эêñïåрèмåнòû ñ îêраñêîé лîïаñòåé 
âåòрîòурбèн ïîêаçалè, ÷òî ярêèå цâåòа 
(ïрåждå âñåгî êраñнûé) ñнèжаюò âåрî-
яòнîñòь ñòîлêнîâåнèя. Инîгда â êраñнûé 
цâåò îêрашèâаюò êîнцû лîïаñòåé для 
ïрåдуïрåждåнèя лåò÷èêîâ нèçêîлåòя-
ùèõ ñамîлåòîâ. Уñòанîâлåнî, ÷òî бåлûé 
è ñâåòлî-ñåрûé цâåò лîïаñòåé дåéñòâуåò 
êаê ïрèманêа для наñåêîмûõ, ïрèâлåêа-
юùèõ наñåêîмîяднûõ ïòèц, а çа нèмè è 
õèùнèêîâ. Наèбîлåå ïрèâлåêаòåлåн для 
наñåêîмûõ жёлòûé цâåò, наèмåнåå ïрè-
âлåêаòåлåн ïурïурнûé. Однаêî для умåнь-
шåнèя нåдîâîльñòâа жèòåлåé нарушåнèåм 
ïåéçажа îïîрû è лîïаñòè âåòряêîâ îêра-
шèâаюò â малîçамåòнûå бåлûé èлè ñâåòлî-
бåжåâûé цâåòа. 

Гèбåль ïòèц îò ñòîлêнîâåнèя ñ âраùаю-
ùåéñя лîïаñòью мîжåò ïрîèçîéòè ïî дâум 
ïрè÷èнам:

- мåõанè÷åñêîå ïîâрåждåнèå лîïаñòью;
- барîòраâма îò ñêа÷êа даâлåнèя çа лî-

ïаñòью. 
За âраùаюùåéñя лîïаñòью âåòрîгåнå-

раòîра ñîçдаёòñя îблаñòь ïîнèжåннîгî 
даâлåнèя âîçдуõа. Àмåрèêанñêèå èññлå-
дîâаòåлè уñòанîâèлè, ÷òî è лåòу÷èå мûшè 
òраâмèруюòñя ïрåèмуùåñòâåннî â рåçуль-
òаòû барîòраâмû (ñêа÷êа раçрåжåнèя âîç-
дуõа). О õараêòåрå òраâм ïòèц (îò мåõанè-
÷åñêîгî ñòîлêнîâåнèя ñ лîïаñòямè èлè îò 
барîòраâмû) уêаçанèé â лèòåраòурå наéòè 
нå удалîñь. 

Инòåнñèâнîñòь ñêа÷êа даâлåнèя çаâèñèò 
нå òîльêî îò ñêîрîñòè âраùåнèя лîïаñòè, 
нî è îò åå фîрмû. Таê ïåрâûå âåòрîòур-
бèнû â 1970-õ гîдаõ èçдаâалè шум, âûçû-
âаâшèé жалîбû è ñудåбнûå èñêè жèòåлåé. 
Мнîгîлåòнèå èññлåдîâанèя è èñïûòанèя 
лîïаñòåé â аэрîдèнамè÷åñêèõ òрубаõ ïî-
çâîлèлè мнîгîêраòнî ñнèçèòь шум îò лî-

birds per year. The distribution of the num-
ber of dead birds under one wind turbine 
was uneven. It suggests that we did not 
take into account every factor affecting the 
mortality of birds.

The highest number of researches on the 
bird’s death at the wind farms was done in 
the USA. According to one publication, a 
number of dead birds are 4–5 lower under 
rotating wind turbines than under idle ones. 
This indicates that the rotating blades seem 
to scare away the birds. This conclusion re-
quires verification.

Experiments with a coloring of wind tur-
bine blades in different colors have shown 
that bright colors (primarily red) reduce the 
probability of collision. Sometimes the ends 
of the blades are painted in red to prevent 
pilots of low-flying aircraft from a collision. 
It was established that white and light gray 
colors of blades act as a bait for insects that 
attract insectivorous birds and then preda-
tors. The most attractive color for insects is 
yellow, the least attractive is purple. How-
ever, to reduce the dissatisfaction of local 
peoples from violation of the landscape, 
pylons, and blades of the wind turbines are 
often painted in subtle white or light beige 
colors.

A death of birds from the collision with a 
rotating blade can happen for two reasons:

- mechanical damage by the blade;
- barotrauma done by the pressure drop 

behind the blade.
Behind the rotating blade of the wind tur-

bine, an area with a low pressure is gener-
ated. American researchers established that 
bats are mostly get injured as a result of 
barotrauma. No data was found considering 
the nature of bird’s traumatism.

The intensity of the pressure drop de-
pends not only on the speed of the blade 
but also on its shape. The first wind turbines 
made in the 1970s produced a noise that 
caused complaints and lawsuits from res-
idents. Long-term studies and testing of 
blades in wind tunnels let the noise from 
the blades to be reduced. Noise is also a 
pressure jump but occurs in the frequency 
range of 20–20000 Hertz. Thus, the proba-
bility of barotrauma can also be reduced by 
improving the aerodynamics of the blades.

Thus, to clarify the mechanism of injuries 
and mortality of birds from collision with 
wind generators, we need to address the 
following issues:

• Does the location and operation of wind 
turbines affect the density of flying insects 
that attract insectivorous and afterward rap-
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ïаñòåé. Шум – эòî òå жå ñêа÷êè даâлåнèя, 
òîльêî â дèаïаçîнå ÷аñòîò 20–20000 гåрц. 
Ïîэòîму âåрîяòнîñòь барîòраâмû òаêжå 
мîжнî ñнèçèòь çа ñ÷ёò ñîâåршåнñòâîâанèя 
аэрîдèнамèêè лîïаñòåé. 

Таêèм îбраçîм, для âûяñнåнèя мåõанèç-
ма òраâмèрîâанèя è ñмåрòнîñòè ïòèц îò 
ñòîлêнîâåнèя ñ âåòрîгåнåраòîрамè ïрåд-
ñòîèò èññлåдîâаòь: 
•	Âлèяåò лè раçмåùåнèå è рабîòа ÂЭÑ 

на ïлîòнîñòь наñåêîмûõ â âîçдуõå, ïрè-
âлåêаюùèõ наñåêîмîяднûõ, а çа нèмè 
õèùнûõ ïòèц?
•	Каê çаâèñèò âåрîяòнîñòь òраâмèрîâа-

нèя ïòèц îò èõ раçмåрîâ?
•	Каêîâî раñïрåдåлåнèå âèдîâ òраâм для 

раçнûõ âèдîâ ïòèц è âåòрîòурбèн (мåõанè-
÷åñêèå ïîâрåждåнèя èлè барîòраâма)?
•	Каêîâû ñêа÷êè даâлåнèя çа лîïаñòямè è 

раçмåрû îблаñòåé ïîнèжåннîгî даâлåнèя? 
Одèн èç у÷аñòнèêîâ Х Нацèîнальнîé 

êîнфåрåнцèè Рîññèéñêîé аññîцèацèè âå-
òрîèндуñòрèè (РÀÂИ), êîòîрая ñîñòîялаñь 
6 дåêабря 2017 г. на âîïрîñ î êрèòåрèяõ 
бåçîïаñнîñòè âåòрîòурбèн для ïòèц îò-
âåòèл ñлåдуюùåå: «Ñîâрåмåннûå âåòрî-
òурбèнû îбладаюò îднèм çамå÷аòåльнûм 
ïòèцåçаùèòнûм ñâîéñòâîм – èõ лîïаñòè 
âраùаюòñя дîâîльнî мåдлåннî. Ïрè нèç-
êèõ ÷аñòîòаõ âраùåнèя (дåñяòûå дîлè гåрц) 
лîïаñòь дâèжåòñя ñ «ïîняòнîé» для ïòèц 
ñêîрîñòью, îнè åё âèдяò è мîгуò èçбåжаòь 
ñòîлêнîâåнèя. Таê ÷òî âûâîд ñлåдуюùèé – 
÷åм мåнåå лèнåéная ñêîрîñòь êîнца лîïа-
ñòè – òåм лу÷шå для ïòèц». 

Оòâåò нåльçя ñ÷èòаòь удîâлåòâîрèòåль-
нûм è îñнîâаннûм на фаêòаõ.

Äля âåòрîòурбèн ñ âûñîêèм КÏÄ ñêîрîñòь 
êîнца лîïаñòè â 6–10 раç бîльшå ñêîрîñòè 
âåòра (Tip-speed ratio). Маêñèмальная ñêî-
рîñòь дâèжåнèя êîнца лîïаñòè ñамûõ бîль-
шèõ âåòрîгåнåраòîрîâ ñîñòаâляåò 40–100 
мåòрîâ â ñåêунду. Эòî ñêîрîñòè лåòяùåгî 
ñòрèжа èлè ïèêèруюùåгî õèùнèêа. Âåрî-
яòнîñòь ñòîлêнîâåнèя ñ êрîмêîé лîïаñòè 
раñòёò ñ рîñòîм раçмаõа êрûльåâ ïòèцû. 
Кîнñòруêòîрû âåòрîòурбèн нå будуò ñнè-
жаòь Tip-speed ratio è ñêîрîñòè лîïаñòåé, 
ïîòîму ÷òî эòî ïîòрåбуåò лèбî ñнèжåнèя 
КÏÄ, лèбî раçрабîòêè ñîâåршåннî нîâîé 
аэрîдèнамè÷åñêîé ñõåмû. 

9–11 îêòября 2018 г. â Äаллаñå, Тåõаñ, 
ÑШÀ ïрîéдёò The Blade O&M USA Forum, 
ïîñâяùённûé лîïаñòям âåòрîòурбèн. Ïрî-
грамма фîрума нå ñîдåржèò уïîмèнанèя 
эêîлîгè÷åñêèõ фаêòîрîâ. Ñлåдуåò наïра-
âèòь у÷аñòнèêам фîрума âîïрîñû îб èññлå-
дîâанèè ïрè÷èн è ïрåдîòâраùåнèè гèбåлè 
ïòèц ïрè ñòîлêнîâåнèè ñ лîïаñòямè òурбèн.

tors?
• How does the size of a bird correlate 

with a probability of being injured?
• What is the distribution of injury types 

for different bird species and wind turbines 
(mechanical damage or barotrauma)?

• What is the magnitude of the pressure 
drop behind the blade and what is the size 
of the area of a low pressure?

One of the participants of the Xth Nation-
al Conference of the Russian Association of 
the Wind Industry (RVCA), which was held 
on December 6, 2017, replied on the ques-
tion about safety criteria for wind turbines 
for birds, answered the following: “Mod-
ern wind turbines have one remarkable 
bird-protection property – their blades ro-
tate rather slowly. At a low rotational speed 
(tenths of a Hertz) the blade moves with an 
“understandable” speed for birds, they can 
see it and can avoid it. Thus, the conclu-
sion was the following – the slower a linear 
speed of the end of the blade – the better 
for birds.

This statement couldn’t be considered 
satisfactory and based on strong acts.

In high-efficiency wind turbines, the 
speed of the end of the blade is 6–10 times 
higher than the wind speed (Tip-speed ra-
tio). The maximum speed of the blade end 
of the biggest wind generators is 40–100 
meters per second. This is the speed of a 
flying swift or a diving predator. The prob-
ability of collision of a bird with an edge of 
a blade grows in a parallel with an increase 
of a wingspan of the bird. Designers of wind 
turbines will not reduce the Tip-speed ratio 
and speed of the blades, because this will 
require either a reduction of efficiency or 
development of a completely new aerody-
namic scheme.

On October 9–11, 2018, Dallas, Texas, 
USA will host The Blade O & M USA Fo-
rum, dedicated to the blades of wind tur-
bines. The forum program does not men-
tion environmental factors. We ought to 
send requests to the participants of the fo-
rum about the causes and prevention of bird 
deaths after colliding with wind blades.



Proceedings of Conferences 179Raptors Conservation 2018, Suppl. 1

Eagle Flight Behavior and Risk from Wind Energy
ПОЛЁТНОЕ ПОВЕДЕНИЕ ОРЛОВ И РИСК, СВЯЗАННЫЙ С 
ВЕТРОЭНЕРГЕТИКОЙ
Katzner T. (US Geological Survey, ID, USA)
Miller T.A. (Conservation Science Global, NJ, USA)
Duerr A.E. (Bloom Biological, PA, USA)
Braham M.A. (West Virginia University, WV, USA)
Lanzone M. (Cellular Tracking Technologies, NJ, USA)
Brandes D. (Lafayette University, PA, USA)
Cooper J. (Virginia Department of Game and Inland Fisheries, VA, USA)
Кацнер Т. (Геологическая служба США, Айдахо, США)
Миллер T.A. (Природоохранная наука, Нью-Джерси, США)
Дуерр A.E. (Консалтинговая компания BBI, Пенсильвания, США)
Брахам M.A. (Университет западной Вирджинии, Вирджиния, США)
Ланцоне М. (Компания CTT, Нью-Джерси, США)
Брандс Д. (Университет Лафайет, Пенсильвания, США)
Купер Д. (Департамент охоты и рыбалки штата Вирджиния, Вирджиния, США)

Contact:
Todd Katzner
todd.katzner@gmail.com

Tricia A. Miller
trish.miller@
consciglobal.org

Adam E. Duerr
adam.duerr@
mail.wvu.edu

Melissa A. Braham
missybraham1@
gmail.com

Michael Lanzone
michael.lanzone@
celltracktech.com

David Brandes
brandesd@lafayette.edu

Jeff Cooper
jeff.cooper@
dgif.virginia.gov

Wind power is a fast-growing industry with 
broad potential to impact flying wildlife. 
Understanding these impacts is critical to 
developing effective strategies and recom-
mendations for siting turbines and for miti-
gating impacts to animals. We tracked ~80 
Golden Eagles Aquila chrysaetos in eastern 
North America with GPS-GSM telemetry 
systems. The fast data collection frequency 
we used allowed us to understand details 
of flight behavior and thus risk to birds from 
wind turbines along migration routes and 
on wintering grounds. 

Golden Eagles in eastern North America 
nest in eastern Canada and migrate through 
and winter in the Appalachian Mountains. 
Behavioral response of migrating eagles 
was strongly tied to topography, such that 
birds flew at lower flight altitudes over 
steeper terrain and at higher flight altitudes 
over flatter terrain. Likewise, as wind speed 
increased, birds were progressively more 
likely to fly at lower flight altitudes. These 
trends suggest that eagles were changing 
their flight behavior to take advantage of 
environmental variation. To understand this 
flight response, we classified GPS teleme-
try data based on the type of updraft eagles 
were using to subsidize their flight. Eagles 
were more likely to use orographic (deflect-
ed) updraft earlier in the year, in the eve-
ning and morning, when solar radiation was 
weaker and when wind speed was lower. 
At other times they were more likely to use 
thermal updraft to subsidize flight.

Âåòрянûå элåêòрîñòанцèè – бûñòрî ра-
ñòуùая èндуñòрèя ñ бîльшèм ïîòåнцèалîм 
âлèянèя на лåòаюùèõ жèâîòнûõ. Âажнî 
ïîнèмаòь эòî âлèянèå, ÷òîбû раçрабîòаòь 
эффåêòèâнûå ñòраòåгèè è рåêîмåндацèè 
для раñïîлîжåнèя òурбèн è для ñнèжåнèя 
âлèянèя на жèâîòнûõ. Мû îòñлåдèлè îêîлî 
80 бåрêуòîâ (Aquila chrysaetos) â âîñòî÷-
нîé ÷аñòè Ñåâåрнîé Àмåрèêè ñ ïîмîùью 
ñèñòåм GPS/GSM-òåлåмåòрèè. Âûñîêая ÷а-
ñòîòа ñбîра даннûõ, êîòîрую мû èñïîль-
çîâалè, ïîçâîлèла нам лу÷шå ïîняòь ïî-
âåдåнèå ïòèц â ïîлёòå è, òаêèм îбраçîм, 
îцåнèòь рèñê, êîòîрûé ñîçдаюò âåòрянûå 
òурбèнû, раñïîлîжåннûå ïî маршруòам 
мèграцèé è на мåñòаõ çèмîâîê îрлîâ.

Бåрêуòû â âîñòî÷нîé ÷аñòè Ñåâåрнîé 
Àмåрèêè гнåçдяòñя на âîñòîêå Канадû, а 
çаòåм мèгрèруюò è çèмуюò â гîраõ Àï-
ïала÷è. Ïîâåдåн÷åñêая рåаêцèя мèгрè-
руюùèõ îрлîâ бûла ñèльнî ïрèâяçана ê 
òîïîграфèè òаêèм îбраçîм, ÷òî ïòèцû 
лåòåлè на нèçêîé âûñîòå над îòнîñèòåль-
нî гîрèñòûмè мåñòнîñòямè è ïîднèмалèñь 
âûшå над ïлîñêèмè мåñòнîñòямè. Таêèм 
жå îбраçîм, ÷åм бîльшå уâåлè÷èâалаñь 
ñêîрîñòь âåòра, òåм нèжå îïуñêалèñь ïòè-
цû. Эòè òåндåнцèè ïîêаçûâаюò, ÷òî îрлû 
èçмåнялè ïîâåдåнèå â ïîлёòå, ÷òîбû ïîлу-
÷èòь ïрåèмуùåñòâî îò èçмåняюùåéñя ñрå-
дû. Чòîбû ïîняòь эòу рåаêцèю, мû êлаñ-
ñèфèцèрîâалè даннûå GPS-òåлåмåòрèè 
ñîглаñнî òîму, êаêèå òèïû âîñõîдяùèõ 
ïîòîêîâ îрлû èñïîльçîâалè, ÷òîбû ïîд-
дåржаòь ïîлёò. Â на÷алå гîда, ïî уòрам è 
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Modern horizontal axis wind turbines are 
~150m in height. Since orographic flight is 
generally <300m above ground but ther-
mal flight can be much higher, eagles using 
orographic updraft are at greater risk from 
wind turbines than are birds using thermal 
updraft. Understanding linkages between 
flight altitude to topography, weather and 
other environmental conditions can provide 
important insight to map risk to soaring 
birds from wind turbines.

âå÷åрам, êîгда ñîлнå÷нîå èçлу÷åнèå ñла-
бåå è ñêîрîñòь âåòра нèжå, îрлû ïрåд-
ïî÷èòалè èñïîльçîâаòь îрîграфè÷åñêèå 
(îòражённûå) ïîòîêè. Â îñòальнîå âрåмя 
îнè èñïîльçîâалè âîñõîдяùèå òåрмальнûå 
ïîòîêè âîçдуõа. 

Ñîâрåмåннûå гîрèçîнòальнûå òурбè-
нû âåòрîñòанцèé îêîлî 150 м âûñîòîé. 
Таê êаê îрîграфè÷åñêèé ïîлёò ïрîèñõî-
дèò на âûñîòå мåньшå 300 м над çåмлёé, 
а òåрмальнûé мîжåò бûòь гîраçдî âûшå, 
îрлû, èñïîльçуюùèå îрîграфè÷åñêèå 
ïîòîêè ïîдâåргаюòñя бîльшåму рèñêу îò 
âåòрîñòанцèé, ÷åм îрлû, èñïîльçуюùèå 
òåрмальнûå ïîòîêè. Ïîнèманèå ñâяçåé 
мåжду âûñîòîé ïîлёòа è òîïîграфèåé, ïî-
гîдîé è ïрî÷èмè уñлîâèямè ñрåдû мîгуò 
даòь нåîбõîдèмûå çнанèя, ÷òîбû îцåнèòь 
рèñê, ïрåдñòаâляåмûé âåòрянûмè òурбè-
намè для ïаряùèõ ïòèц.

Беркут (Aquila chrysaetos). Фото Е. Шнайдер.

Golden Eagle (Aquila chrysaetos). 
Photo by E. Shnayder.
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Wind power now generates about 3% of 
global electricity production and solar an-
other 0.8% and both are growing rapid-
ly. As with all forms of power generation, 
these are not without their environmental 
costs. One concern, among many, is direct 
fatality of birds and bats caused by colli-
sion with rotating turbine blades, stationary 
collector panels at solar facilities, or pow-
er lines; incineration when passing through 
the flux of solar power towers; electrocution 
from interactions transmission lines. Under-
standing the magnitude of the problem is 
difficult because simply counting the num-
ber of fatalities observed is almost surely an 
underestimate of the total. In all of these sit-
uations, there is an unknown fraction of ca-
sualties that will go undetected, most likely 
for one of three primary reasons: carcasses 
fall outside designated search areas, pred-
ators remove carcasses prior to a search, 
and searchers simply miss some carcasses. 
Estimating fatality from observed carcass-
es has been an active topic of research for 
several years and much has been done to 
advance the accuracy of the estimates, pri-
marily through advancing methods to mea-
sure and account for imperfect detection. 
In this talk I will focus on estimating proba-
bility of detection of eagles and other large 
raptors under typical search protocols, and 
how detection probability forms the essen-
tial component to estimating mortality from 
observed carcass counts. I will briefly de-
scribe the applicability of a new R package, 
GenEst, designed to estimate detection 
probability and mortality from user supplied 
data. Mortality estimates are fundamental 
for evaluating the impacts of wind and so-
lar power development on wildlife and for 
identifying solutions to minimize those im-
pacts.

Энåргèя âåòра ñåгîдня ñîñòаâляåò îêîлî 3% 
мèрîâîгî ïрîèçâîдñòâа элåêòрè÷åñòâа, а 
ñîлнå÷ная – åùё 0,8%, è îба ïрîèçâîдñòâа 
бûñòрî раñòуò. Каê è ñ îñòальнûмè фîрма-
мè ïрîèçâîдñòâа элåêòрè÷åñòâа, îнè òîжå 
âлèяюò на îêружаюùую ñрåду. Ñрåдè мнî-
жåñòâа ïрîблåм рåгèñòрèруюòñя ñмåрòåль-
нûå ñлу÷аè ñòîлêнîâåнèé ïòèц è лåòу÷èõ 
мûшåé ñ дâèжуùèмèñя лîïаñòямè òурбèн 
ÂЭÑ, ñòацèîнарнûмè ïанåлямè на ñòанцèяõ 
ñîлнå÷нîé энåргèè èлè ñ ЛЭÏ; îжîгè ïрè 
ïрîлёòå ÷åрåç ïîòîêè ñîлнå÷нûõ башåн; 
элåêòрîòраâмû îò êîнòаêòîâ ñ лèнèямè 
ïåрåда÷è. Ïîнèманèå раçмåрîâ ïрîблåмû 
ñлîжнî, ïîñêîльêу ïрîñòî ñîñ÷èòаòь êîлè-
÷åñòâî наблюдаåмûõ ñмåрòåльнûõ ñлу÷аåâ 
çна÷èò ïраêòè÷åñêè наâåрняêа нåдîîцå-
нèòь èõ îбùåå êîлè÷åñòâî. Âî âñåõ ïîдîб-
нûõ ñèòуацèяõ åñòь ïрîèñшåñòâèя, îñòаю-
ùèåñя âнå наблюдåнèя, ïî бîльшåé ÷аñòè 
èç-çа îднîé èç òрёõ îñнîâнûõ ïрè÷èн: 
òруïû ïадаюò çа ïрåдåламè çîнû ïîèñêа, 
õèùнèêè раñòаñêèâаюò òруïû дî ïрîâåдå-
нèя ïîèñêа è èнîгда ïîèñêîâèêè ïрîñòî 
нå çамå÷аюò нåêîòîрûå òруïû. Оцåнêа 
ñмåрòнîñòè ïî наблюдаåмûм òруïам бûла 
аêòèâнîé òåмîé èññлåдîâанèя на ïрîòя-
жåнèè нåñêîльêèõ лåò, è мнîгîå удалîñь 
ñдåлаòь, ÷òîбû улу÷шèòь òî÷нîñòь îцåнîê, 
â îñнîâнîм ñ ïîмîùью улу÷шåнèя мåòîдîâ 
у÷ёòа è âêлю÷ая â раñ÷ёò нåñîâåршåнñòâî 
îбнаружåнèя òруïîâ у÷ёò÷èêамè. Â эòîм 
дîêладå я îбраùу âнèманèå на îцåнêу âå-
рîяòнîñòè îбнаружåнèя ïîгèбшèõ îрлîâ 
è другèõ êруïнûõ õèùнèêîâ â рамêаõ òè-
ïè÷нûõ ïîèñêîâûõ ïрîòîêîлîâ, è на òîм, 
êаê âåрîяòнîñòь îбнаружåнèя фîрмèруåò 
глаâнûé êîмïîнåнò îцåнêè ñмåрòнîñòè ïî 
÷èñлу òруïîâ. Я âêраòцå îïèшу ïрèмåнå-
нèå нîâîгî ïаêåòа R GenEst, раçрабîòан-
нîгî для îцåнêè âåрîяòнîñòè îбнаружåнèя 
è ñмåрòнîñòè, îñнîâûâаяñь на ââåдённûõ 
ïîльçîâаòåлåм даннûõ. Оцåнêа ñмåрòнî-
ñòè – îñнîâа для ïрîгнîçèрîâанèя âлèянèя 
ÂЭÑ è ñîлнå÷нîé энåргèè на фауну è для 
наõîждåнèя рåшåнèé, ñïîñîбнûõ умåнь-
шèòь эòî âлèянèå.
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Wind turbines occur on every continent of 
the world. Although, many species of wild-
life have been negatively affected by the 
construction of wind turbines, risk of neg-
ative effects on wildlife is not equal among 
wind facilities or among individual wind 
turbines. Because wildlife and industry se-
lect resources to maximize either biological 
fitness or economic return, we can estimate 
risk by overlaying models of resource selec-
tion for both. 

In the Appalachian Mountains, USA bird 
migration is concentrated along the long-lin-
ear ridges that provide both orographic and 
thermal updrafts that birds use to subsi-
dize their flight and that turbines can use 
to generate electricity. This study focused 
on Golden Eagles (Aquila chrysaetos) that 
migrate to and from Canada to winter in the 
Appalachians. We estimated risk to eagles 
from wind energy development in three 
topographically distinct regions of Penn-
sylvania, USA based on models of resource 
selection at wind facilities (n=43) and by 
northbound migrating eagles (n=30). Our 
models predicted that risk to eagles from 
wind energy was greatest in the long linear 
ridges of the Ridge and Valley region; all 
24 eagles that passed through that region 
utilized the highest-risk landscapes at least 
once during low altitude flight. In contrast, 
only half of the birds that entered the topo-
graphically diverse Northern Plateau region 

Турбèнû âåòрî-элåêòрîñòанцèé (ÂЭÑ) 
мîжнî âñòрåòèòь на êаждîм êîнòèнåнòå. 
Хîòя èõ ïîñòрîéêа нåгаòèâнî âлèяåò на 
мнîжåñòâî âèдîâ жèâîòнûõ, рèñê нåгаòèâ-
нûõ эффåêòîâ нå îдèнаêîâ ñрåдè ÂЭÑ èлè 
îòдåльнûõ òурбèн. Ïîñêîльêу è ïрèрîда, 
è èндуñòрèя âûбèраåò рåñурñû ñ òåм, ÷òî-
бû маêñèмèçèрîâаòь лèбî бèîлîгè÷åñêую 
ïрèгîднîñòь, лèбî эêîнîмè÷åñêую ïрè-
бûль, мîжнî îцåнèòь рèñêè, налîжèâ друг 
на друга îбå мîдåлè âûбîра рåñурñîâ.

Â гîраõ Àïïала÷è, ÑШÀ мèграцèя ïòèц 
ñêîнцåнòрèрîâана âдîль ïрямîлèнåéнûõ 
õрåбòîâ, êîòîрûå ïрåдîñòаâляюò è îрî-
графè÷åñêèå, è òåрмальнûå ïîòîêè âîçду-
õа, êîòîрûå ïòèцû èñïîльçуюò для ïîлёòа, 
а òурбèнû – для ïрîèçâîдñòâа элåêòрè-
÷åñòâа. Эòî èññлåдîâанèå раññмаòрèâалî 
бåрêуòîâ (Aquila chrysaetos), мèгрèрую-
ùèõ â Канаду è îбраòнî, на çèмîâêè â Àï-
ïала÷аõ. Мû îцåнèлè рèñê для îрлîâ, êî-
òîрûé ïрåдñòаâляåò раçâèòèå ÂЭÑ â òрёõ 
òîïîграфè÷åñêè удалённûõ раéîнаõ шòа-
òа Ïåнñèльâанèя (ÑШÀ), îñнîâûâаяñь на 
мîдåлè âûбîра рåñурñîâ ÂЭÑ (n=43) è мè-
грèруюùèõ на ñåâåр îрлîâ (n=30). Нашè 
мîдåлè ïрåдñêаçалè, ÷òî рèñê для îрлîâ 
бûл âûшå âñåгî на ïрямûõ õрåбòаõ рåгè-
îна «Хрåбòû è дîлèнû» (Ridge and Valley): 
âñå 24 îрла, ïрîлåòаâшèå â эòîм раéî-
нå, èñïîльçîâалè наèбîлåå рèñêîâаннûå 
ландшафòû êаê мèнèмум раç âî âрåмя ïî-
лёòа на нèçêîé âûñîòå. Наîбîрîò, òîльêî 
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Орёл-могильник (Aquila heliaca). Фото С. Адамова.

Eastern Imperial Eagle (Aquila heliaca). 
Photo by S. Adamov.

utilized highest-risk landscapes and none 
did in the Allegheny Mountain region. Like-
wise, in the Allegheny Mountains, the ma-
jority of turbines (56%) are situated in poor 
eagle habitat. In contrast, in the Ridge and 
Valley, only 1% of turbines are in poor eagle 
habitat. Risk within individual facilities was 
extremely variable; on average, facilities 
had 11% (±23% SD; range = 0–100%) of 
turbines in highest risk landscapes and 26% 
(±30%; range = 0–85%) of turbines in the 
lowest risk landscapes. Our results provide 
a mechanism for informing pre-construction 
siting of high risk turbines and they show 
the feasibility of this novel and highly adapt-
able framework for managing risk of indus-
trial development to wildlife.

ïîлîâèна ïòèц, лåòåâшèõ ÷åрåç òîïîгра-
фè÷åñêè раçнîîбраçнîå Ñåâåрнîå ïлаòî, 
èñïîльçîâалè рèñêîâаннûå ландшафòû, 
è нè îдна ïòèца нå èñïîльçîâала èõ â 
рåгèîнå гîрû Àллåгåéнè. Таêжå â гîраõ 
Àллåгåéнè бîльшèнñòâî òурбèн (56%) 
раñïîлîжåнû â мåñòîîбèòанèяõ ñ нå-
бîльшèм êîлè÷åñòâîм îрлîâ. Â рåгèîнå 
«Хрåбòû è дîлèнû», наïрîòèâ, òîльêî 1% 
òурбèн раñïîлîжåн â òаêèõ мåñòîîбè-
òанèяõ. Рèñê âнуòрè îòдåльнûõ îбъåêòîâ 
ñèльнî êîлåблåòñя; â ñрåднåм, îò 11% 
(±23% SD; дèаïаçîн = 0–100%) òурбèн, 
раñïîлîжåннûõ â ландшафòаõ ñ âûñî-
êèм рèñêîм, дî 26% (±30%; дèаïаçîн = 
0–85%) òурбèн – â ландшафòаõ ñ нèçêèм 
рèñêîм. Нашè рåçульòаòû ïрåдлагаюò 
мåõанèçм для èнфîрмèрîâанèя î âûñî-
êèõ рèñêаõ ïåрåд ïîñòрîéêîé òурбèн, 
а òаêжå îбîñнîâаннîñòь эòîгî нîâîгî 
è âûñîêîадаïòèâнîгî мåòîда â âîïрîñå 
рåгулèрîâанèя угрîç для дèêîé ïрèрîдû 
îò èндуñòрèальнîгî раçâèòèя.
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Despite a wealth of information on avian 
power line electrocutions, problems per-
sist. Regarding Golden Eagles (Aquila chry-
saetos), the United States Fish and Wildlife 
Service estimates 504 golden eagles (95% 
CrI: 124–1,494) are electrocuted annually 
in North America. This level of mortality is 
deemed unsustainable for long-term stabil-
ity of the North American population Gold-
en Eagle (A. c. canadensis) when combined 
with other anthropogenic causes of mor-
tality. Published evidence from Europe and 
Asia suggests this is also a range-wide con-
servation concern with Golden Eagle elec-
trocutions reported in 11 additional coun-
tries, although the scope of the problem 
is mostly unknown because most carcass-
es go undetected. Satellite tracking is also 
providing useful new information about the 
global distribution of electrocuted eagles. In 
both tracking studies and mortality reports 
from the electric utilities, juvenile and sub-
adults are the most common age of elec-
trocuted Golden Eagle. Therefore, reducing 
electrocutions through retrofitting existing 
poles or designing eagle-friendly lines can 
increase recruitment of young eagles into 
the breeding population.

In North America, electrocutions persist 
because (1) utility budgets limit how many 
poles can be retrofitted, (2) dangerous 
poles are not retrofitted within regionally 
cohesive mitigation strategies, and (3) ret-
rofitting is sometimes applied incorrectly. 
Strategies to remedy electrocutions must 
consider both pole configuration (i.e., the 
physical arrangement and spacing of phase 
and ground wires) and the materials used 
to build the power lines. North Ameri-
can poles are primarily constructed using 
wood with either wood or fiberglass cross 
supports. Because wood is a partial insu-
lator, eagle electrocution problems are of-
ten phase-to-phase and new lines can be 
made eagle friendly by increased separa-
tion between phases. In Europe, Asia, and 
northern Africa, power lines are primarily 
constructed using either metal or concrete 

Нåñмîòря на âñё бîгаòñòâî èнфîрмацèè î 
ïîражåнèè ïòèц элåêòрîòîêîм на ЛЭÏ, эòа 
ïрîблåма ñуùåñòâуåò дî ñèõ ïîр. Ñлужба 
îõранû рûбû è дè÷è ÑШÀ даёò îцåнêу ÷èñ-
лу бåрêуòîâ (Aquila chrysaetos), ñòаâшèõ 
жåрòâîé элåêòрè÷åñêîгî òîêа â Ñåâåрнîé 
Àмåрèêå: 504 îñîбè åжåгîднî (95% CrI: 
124–1,494). Таêîé урîâåнь ñмåрòнîñòè 
ñ÷èòаåòñя нåïрèåмлåмûм для ïîддåржа-
нèя ñòабèльнîñòè ñåâåрîамåрèêанñêîé 
ïîïуляцèè бåрêуòа (A. c. canadensis) â 
дîлгîñрî÷нîм маñшòабå â ñî÷åòанèè ñ 
другèмè анòрîïîгåннûмè угрîçамè, âå-
дуùèмè ê гèбåлè îрлîâ. Оïублèêîâаннûå 
даннûå èç Åâрîïû è Àçèè ñâèдåòåльñòâуюò 
î òîм, ÷òî ïрîблåма ñîõранåнèя бåрêу-
òа îò ïîражåнèя элåêòрîòîêîм îõâаòû-
âаåò âåñь åгî арåал è îçâу÷åна åùё â 11 
ñòранаõ, õîòя рамêè ïрîблåмû дî ñèõ 
ïîр ñлåдуåò ñ÷èòаòь нåâûяñнåннûмè, ïî-
ñêîльêу бîльшèнñòâî òруïîâ îñòаюòñя нå-
наéдåннûмè. Ñïуòнèêîâîå мå÷åнèå îрлîâ 
òаêжå даёò нîâую âажную èнфîрмацèю î 
глîбальнîм раñïрîñòранåнèè мåñò гèбåлè 
îрлîâ îò элåêòрîшîêа. Иç îò÷ёòîâ элåê-
òрè÷åñêèõ êîмïанèé î гèбåлè ïòèц è рå-
çульòаòîâ ñïуòнèêîâîгî мå÷åнèя ñлåдуåò, 
÷òî юâåнèльнûå è нåïîлîâîçрåлûå бåрêу-
òû ÷аùå âñåгî ïîдâåргаюòñя ударам òîêа. 
Таêèм îбраçîм, ïåрåîñнаùåнèå îïîр ЛЭÏ 
è ïрîåêòèрîâанèå бåçîïаñнûõ для îрлîâ 
лèнèé элåêòрîïåрåда÷è мîжåò ïîâûñèòь 
âîâлå÷åнèå мîлîдûõ ïòèц â гнåçдяùуюñя 
ïîïуляцèю. 

Â Ñåâåрнîé Àмåрèêå ïрîблåма дî 
ñèõ ïîр ñуùåñòâуåò ïîñêîльêу (1) бюд-
жåò элåêòрîêîмïанèé лèмèòèруåò ÷èñлî 
îïîр, êîòîрûå мîгуò бûòь ïåрåîñнаùåнû; 
(2) ïåрåîбîрудîâанèå îïаñнûõ îïîр нå 
ïрåдуñмîòрåнî â рамêаõ рåгèîнальнûõ 
ñòраòåгèé ïî ñмяг÷åнèю âîçдåéñòâèя на 
îêружаюùую ñрåду; è (3) ïåрåîбîрудîâа-
нèå ïîрîé ïрîâîдèòñя нåêîррåêòнî. Ñòра-
òåгèè ïî уñòранåнèю ударîâ элåêòрîòî-
êîм дîлжнû у÷èòûâаòь êаê êîнфèгурацèю 
îïîр ЛЭÏ (ò.å. фèçè÷åñêîå уñòрîéñòâî, 
раññòîянèå мåжду фаçîé è çаçåмляюùèмè 
ïрîâîдамè), òаê è маòåрèалû, èñïîльçуå-
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Беркут (Aquila chrysaetos) погибший на ЛЭП 10 кВ в 
результате поражения электротоком. 
Фото И. Ищенко.

Golden Eagle (Aquila chrysaetos) died on a 10 kV 
power line as a result of electrocution. 
Photo by I. Ishchenko.

poles with grounded metal cross supports. 
Thus, a perching eagle needs to touch 
only one energized wire to receive a lethal 
phase-to-ground contact. Such lines can be 
made eagle-friendly by either changing the 
overall configuration, such as suspending 
insulators, or utilizing a variety of insulating 
products.

A regional or flyway approach to retrofit-
ting can target areas with the highest risk 
configurations overlapping with eagle con-
centration areas for the largest conserva-
tion impact. Efforts to retrofit existing poles 
should focus in areas with high summer 
or winter eagle populations. Regions with 
concentrated prey resources (i.e. colonies 
of Sciuridae species) and limited natural 
perching substrates should be evaluated for 
electrocution risk and prioritized for retro-
fitting. Solutions for mitigating eagle elec-
trocutions are well established but utilities 
need clear guidance from biologists on 
where to focus their efforts.

мûå для èõ ñòрîèòåльñòâа. Ñåâåрîамåрè-
êанñêèå îïîрû ЛЭÏ â бîльшèнñòâå ñâîём 
дåрåâяннûå ñ дåрåâяннûмè жå èлè ñòå-
êлîâîлîêîннûмè òраâåрñамè. Ïîñêîльêу 
дåрåâî îбåñïå÷èâаåò èçîляцèю, ïрîблå-
ма ïîражåнèя îрлîâ элåêòрîòîêîм îбû÷-
нî ñâяçанû ñ çамûêанèåм фаç, òаê ÷òî нî-
âûå ЛЭÏ мîгуò бûòь ñîçданû бåçîïаñнûмè 
для îрлîâ ïрîñòî çа ñ÷ёò уâåлè÷åнèя раñ-
ñòîянèя мåжду фаçамè. Â Åâрîïå, Àçèè è 
ñåâåрнîé Àфрèêå ЛЭÏ îбû÷нî òянуòñя ñ 
èñïîльçîâанèåм мåòаллè÷åñêèõ èлè жå-
лåçîбåòîннûõ îïîр ñ çаçåмлённûмè мå-
òаллè÷åñêèмè òраâåрñамè. Таê ÷òî îрлу, 
ñåâшåму на îïîру, дîñòаòî÷нî êîñнуòьñя 
лèшь îднîгî ïрîâîда ïîд наïряжåнèåм, 
÷òîбû çамêнуòь цåïь фаçа-çåмля, ÷òî ïрè-
âåдёò ê åгî гèбåлè. Таêèå лèнèè мîжнî 
îбåçîïаñèòь лèбî èçмåнåнèåм èõ îбùåé 
êîнфèгурацèè, наïрèмåр ñ ïîмîùью ïîд-
âåñнûõ èçîляòîрîâ, èлè èñïîльçуя раçлè÷-
нûå èçîлèруюùèå èçдåлèя.

Ïîдõîд ê ïåрåîñнаùåнèю ЛЭÏ мî-
жåò бûòь рåгèîнальнûé èлè ïрèâяçаннûé 
ê îñнîâнûм ïуòям ïрîлёòа îрлîâ, нî â 
îбîèõ ñлу÷аяõ îн дîлжåн бûòь нацåлåн 
на òå îблаñòè, гдå ñуùåñòâîâанèå наè-
бîлåå îïаñнûõ для ïòèц êîнфèгурацèé 
ЛЭÏ ïåрåêрûâаåòñя ñ çîнîé êîнцåнòра-
цèè îрлîâ, для дîñòèжåнèя маêñèмальнî-
гî ïрèрîдîîõраннîгî эффåêòа. Уñèлèя 
ïî ïåрåîñнаùåнèю ñуùåñòâуюùèõ îïîр 
ñлåдуåò ñфîêуñèрîâаòь â мåñòаõ âûñîêîé 
êîнцåнòрацèè îрлîâ лåòîм èлè çèмîé. Â 
рåгèîнаõ, â êîòîрûõ ñêîнцåнòрèрîâанû 
îбъåêòû дîбû÷è (наïрèмåр, êîлîнèè ñуñ-
лèêîâ), а åñòåñòâåннûå ïрèñадû îгранè-
÷åннû, ñлåдуåò ïрîâåñòè îцåнêу рèñêîâ 
îò ïîражåнèя элåêòрîòîêîм è даòь ïрè-
îрèòåò â ïåрåîñнаùåнèè ЛЭÏ. Рåшåнèя 
ïî ñмяг÷åнèю нåгаòèâнîгî âèлянèя ЛЭÏ 
на ïîïуляцèю îрлîâ õîрîшî èçâåñòнû, нî 
элåêòрîñåòåâûм êîмïанèям нужнû ÷ёòêèå 
рåêîмåндацèè îò бèîлîгîâ êаñаòåльнî 
òîгî, êуда â ïåрâую î÷åрåдь наïраâляòь 
уñèлèя.
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The results of the study and solving the 
problem of electrocution of birds of prey and 
other bird species on the power lines (PLs) 
in the Daurian Steppes in the South-East-
ern Transbaikalia (Zabaykalsky Kray) are 
presented in the report. Period of works: 
2010–2018.

The energy company “Chitaenergo” (a 
branch of Interregional Distribution Grid 
Company of Siberia) is the main owner of 
the PLs in the region. In 2010, we inspected 
61 km (491 concrete pylons and 260 wood-
en pylons) of 6–10 kV PLs of this company 
in the neighboring to the Daursky State Na-
ture Biosphere Reserve areas. A high level 
of bird mortality was registered on concrete 
pylons with grounded metal cross supports 
with pin insulators (0.14 dead bird per py-
lon on average). The average density of 
electrocuted birds near one-pole concrete 
pylons was 0.5 ind., for complex anchor 
two- or three-pole pylons – 0.67 and 0.86, 
respectively. Over the period 2010–2017, 
more than 300 electrocuted birds of six-
teen species were found. The main victims 
in a dry steppe area are Upland Buzzards 
(Buteo hemilasius) and Saker Falcons (Falco 
cherrug), in a forest-steppe area – different 
species of crows (Corvus sp.), Amur Falcon 
(Falco amurensis) and Common Kestrel (F. 
tinnunculus). On repeated occasions, we 
found up to 8–9 dead birds under the an-
chor pylons at once. During the study, 35 
specimens from the Red Data Book of the 
Russian Federation were found: 17 Saker 
Falcons, 1 Gyrfalcon (Falco rusticolus), 4 
Steppe Eagles (Aquila nipalensis), 11 Gold-
en Eagles (A. chrysaetos) (Golden Eagles 
winter in the Daurian steppe), and 2 Eagle 
Owls (Bubo bubo). The mortality of rela-
tively rare Saker Falcons was extraordinari-
ly high: in 2010 and 2011, it was easier to 
find an electrocuted Saker under a PL than 
to record a living bird in the steppe. It be-
came clear that the electrocution is one of 
the most important reasons for the steady 
decline of the population of this falcon in 

Â дîêладå ïрåдñòаâлåнû рåçульòаòû èçу÷å-
нèя è рåшåнèя ïрîблåмû гèбåлè õèùнûõ è 
другèõ âèдîâ ïòèц îò ïîражåнèя элåêòрî-
òîêîм на îïîраõ ЛЭÏ â çîнå раñïрîñòра-
нåнèя Äаурñêèõ ñòåïåé â Югî-Âîñòî÷нîм 
Забаéêальå (Забаéêальñêèé êраé). Ïåрèîд 
рабîò: 2010–2018 гг. 

Â 2010 г. âïåрâûå бûл îбñлåдîâан 61 êм 
ЛЭÏ наïряжåнèåм 6–10 êÂ (491 бåòîннûõ 
è 260 дåрåâяннûõ îïîр), ïрèнадлåжаùèõ 
энåргîêîмïанèè «Чèòаэнåргî» (фèлèал 
ОÀО «МРÑК Ñèбèрè»), êîòîрая яâляåòñя 
ñîбñòâåннèêîм ïîдаâляюùåé ÷аñòè ЛЭÏ 
â Забаéêальñêîм êраå. Âûяâлåн âûñîêèé 
урîâåнь гèбåлè ïòèц на бåòîннûõ îïîраõ 
ñî шòûрåâûмè èçîляòîрамè на жåлåçнûõ 
çаçåмлённûõ òраâåрñаõ (â ñрåднåм – 0,14 
ïîгèбшèõ ïòèц на 1 îïîру). Äля ïрîмå-
жуòî÷нûõ îднîñòîлбîâûõ îïîр ïîêаçа-
òåль гèбåлè бûл 0,5 îñîбåé, а для анêåр-
нûõ (уñèлåннûõ дâуõ- è òрåõñòîлбîâûõ) 
– 0,67 è 0,86 ñîîòâåòñòâåннî. За ïåрèîд 
2010–2017 гг. наéдåнî бîлåå 300 ïîгèб-
шèõ ïòèц шåñòнадцаòè âèдîâ. Â çîнå ñуõèõ 
ñòåïåé жåрòâамè ñòанîâяòñя â îñнîâнîм 
мîõнîнîгèå êурганнèêè (Buteo hemilas-
ius) è балîбанû (Falco cherrug), а â лåñî-
ñòåïè – âранîâûå (Corvus sp.), амурñêèé 
êîб÷èê (Falco amurensis), îбûêнîâåнная 
ïуñòåльга (F. tinnunculus); ïîд нåêîòîрûмè 
анêåрнûмè îïîрамè нåîднîêраòнî наõî-
дèлè дî 8–9 мёрòâûõ ïòèц îднîâрåмåннî. 
Ñрåдè õèùнèêîâ îбнаружåнî 35 îñîбåé 
âèдîâ èç Краñнîé êнèгè РФ: 17 балîбанîâ, 
1 êрå÷åò (Falco rusticolus), 2 фèлèна (Bubo 
bubo), 4 ñòåïнûõ îрла (Aquila nipalensis), 
11 бåрêуòîâ (A. chrysaetos) (бåрêуòû çè-
муюò â ñòåïнîé çîнå). Нåîбû÷аéнî âûñî-
êîé îêаçалаñь гèбåль балîбанîâ: â 2010 è 
2011 гг. наéòè мёрòâîгî балîбана ïîд ЛЭÏ 
îêаçалîñь çна÷èòåльнî ïрîùå, ÷åм уâèдåòь 
жèâîгî â ñòåïè. Còалî ïîняòнî, ÷òî гèбåль 
на ЛЭÏ – îдна èç âажнåéшèõ ïрè÷èн нå-
уêлîннîгî ñîêраùåнèя ÷èñлåннîñòè эòîгî 
ñîêîла â Забаéêальñêîм êраå.

Â êîнцå 2010 г. бûла ïрîâåдåна âñòрå÷а 
ñ руêîâîдñòâîм Чèòаэнåргî. Энåргîêîм-
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the Transbaikalia.
At the end of 2010, we conducted a 

meeting with the top managers of Chi-
taenergo company, providing them with 
a detailed report on the results of PLs sur-
veys, with damage calculation, recommen-
dations and a requirement to eliminate the 
problem. In 2011, Chitaenergo purchased 
bird protection devices (BPDs) – plastic caps 
covering an insulator and a part of a wire, 
and in 2012 the company began retrofitting 
PLs with BPDs.

In 2012, we conducted an inventory of 
PLs within 7 administrative districts of the 
region – of more than 30,000 km² with the 
highest mortality of birds in the steppe area. 
The data obtained from the owners of PLs 
were analyzed. For the preliminary classifi-
cation of a hazard level of power lines, we 
used a point-system for evaluation of the 
main parameters that affect the level of bird 
mortality: the type of pylons; biotope; abun-
dance of rare species of Birds of Prey. Next, 
we conducted a field survey of a number of 
PLs to determine the bird mortality and clar-
ify the hazard class of the PLs. We inspected 
more than 200 km of 23 PLs.

Since the length of the bird-dangerous 
PLs is very high, the Biosphere Reserve and 
Chitaenergo company developed an agree-
ment of a long-term (from 2012 to 2016) 
step-by-step schedule for retrofitting PLs 
beginning with the most hazardous ones 
and finishing with the least.

From 2013, Biosphere Reserve supervises 
the conditions of the BPDs on the already 
retrofitted PLs. We revealed a lot of short-
comings, and owners of PLs eliminated 
them promptly. We identify three main 
problems in operation of BPD: 1) poor-qual-
ity installation of BPDs; 2) very short life-
time of BPDs because of sharply continental 
climate of Dauria with extremely low win-
ter temperatures, intense insolation, and 
strong winds (in particular, plastic fasteners 
begin to destroy in the second or third year 
of operation, which leads to the loss of in-
stalled BPDs); 3) unsuitability of products of 
an “Avis” company to the Daurian climate: 
a double cap of the BPD easily disconnect 
and get lost in the strong wind.

The works on addressing the bird elec-
trocution issue near the Daursky Biosphere 
Reserve have been almost completed by 
the end of 2016: BPDs were installed on all 
dangerous PLs (11 PLs with a total length of 
about 150 km belong to different compa-
nies: Chitaenergo, Megafon, Rassvet SPK) 
and on particular pylons recognized as the 

ïанèè бûл ïåрåдан дåòальнûé îò÷åò î рå-
çульòаòаõ îбñлåдîâанèé ЛЭÏ, ñ раñ÷ёòîм 
нанåñåннîгî уùåрба, рåêîмåндацèямè è 
ïèñьмåннûм òрåбîâанèåм ïî уñòранåнèю 
ïрîблåмû. Â 2011 г. Чèòаэнåргî çаêуïèла 
ïòèцåçаùèòнûå уñòрîéñòâа (ÏЗУ), è â 2012 г. 
ïрèñòуïèла ê îбîрудîâанèю èмè ЛЭÏ. 

Â 2012 г. Äаурñêèé çаïîâåднèê ïрîâåл 
èнâåнòарèçацèю ЛЭÏ â ïрåдåлаõ 7 адмè-
нèñòраòèâнûõ раéîнîâ êрая – на ñòåïнîé 
òåррèòîрèè бîлåå 30000 êм2 ñ наèбîлåå 
âûñîêîé гèбåлью ïòèц. Бûлè ïрîаналèçè-
рîâанû даннûå, ïîлу÷åннûå îò âладåльцåâ 
ЛЭÏ. Äля ïрåдâарèòåльнîé êлаññèфè-
êацèè ЛЭÏ ïî урîâню èõ îïаñнîñòè для 
ïòèц; èñïîльçîâана бальная îцåнêа îñ-
нîâнûõ ïарамåòрîâ, âлèяюùèõ на урîâåнь 
гèбåлè ïòèц: òèï îïîр; бèîòîï; îбèлèå 
рåдêèõ âèдîâ õèùнûõ ïòèц. Ïîñлå эòîгî 
ïрîâåдåнî ïîлåâîå îбñлåдîâанèå ряда 
ЛЭÏ для âûяñнåнèя маñшòабîâ гèбåлè 
ïòèц è уòî÷нåнèя êлаññа îïаñнîñòè ЛЭÏ. 
Â îбùåé ñлîжнîñòè бûлî îбñлåдîâанî 
бîлåå 200 êм 23 ЛЭÏ. 

Ïîñêîльêу ïрîòяжåннîñòь ïòèцåîïаñ-
нûõ ЛЭÏ î÷åнь âåлèêа, òî мåжду çаïî-
âåднèêîм è Чèòаэнåргî бûла дîñòèгнуòа 
дîгîâîрåннîñòь îб èõ ïîэòаïнîм îбîрудî-
âанèè. Â 2012–2016 гг. ñîглаñнî рåêîмåн-
дацèям çаïîâåднèêа âåлîñь ïланîмåрнîå 
îбîрудîâанèå ЛЭÏ îò наèбîлåå îïаñнûõ 
ê наèмåнåå îïаñнûм. 

Ñ 2013 г. çаïîâåднèê êîнòрîлèруåò ñî-
ñòîянèå ÏЗУ на ужå îбîрудîâаннûõ ЛЭÏ. 
Âûяâлåнî мнîжåñòâî нåдîñòаòêîâ, âла-
дåльцû ЛЭÏ îïåраòèâнî èõ èñïраâляюò. 
Ïрîблåмû â эêñïлуаòацèè ÏЗУ мîжнî 
раçдåлèòь на òрè îñнîâнûå êаòåгîрèè: 1) 
нåêа÷åñòâåнная уñòанîâêа ÏЗУ; 2) êраé-
нå îгранè÷åннûé ñрîê ñлужбû ÏЗУ â уñ-
лîâèяõ рåçêî-êîнòèнåнòальнîгî êлèмаòа 
Äаурèè ñ î÷åнь нèçêèмè òåмïåраòурамè â 
çèмнèé ïåрèîд, èнòåнñèâнûм ñîлнå÷нûм 
èçлу÷åнèåм è ñèльнûмè âåòрамè. Â ÷аñò-
нîñòè, êрåïåжнûå ïлаñòèêîâûå бандажè 
на÷èнаюò раçрушаòьñя ужå на âòîрîé-òрå-
òèé гîд эêñïлуаòацèè, ÷òî ïрèâîдèò ê уòå-
рå уñòанîâлåннûõ ÏЗУ; 3) Нåïрèгîднîñòь 
ïрîдуêцèè êîмïанèè «Àâèñ» ê уñлîâèям 
Äаурèè – ÏЗУ нå âûдåржèâаюò ñèльнûõ 
âåòрîâ, ïрîèñõîдèò раçъåдèнåнèå дâîé-
нîгî êîлïаêа ÏЗУ è ïîñлåдуюùая уòåря 
âåрõнåгî êîлïаêа è ñîåдèнåннîгî ñ нèм 
гîфр-руêаâа. 

Â îêрåñòнîñòяõ Äаурñêîгî çаïîâåднèêа 
ê 2016 г. рабîòû ïî рåшåнèю ïрîблåмû 
гèбåлè ïòèц ïраêòè÷åñêè çаâåршåнû – 
îбîрудîâанû âñå îïаñнûå лèнèè (11 ЛЭÏ 
Чèòаэнåргî, ОÀО «Мåгафîн» è ÑÏК «Раñ-
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most dangerous in the mixed-type PLs. A 
rapid growth of the population number of 
Saker Falcon in the Biosphere Reserve and 
its neighborhood was observed since 2014; 
the number of nesting falcons in 2017–2018 
was 3 times higher than in 2010–2011.

Before 2016, we did not apply legal pro-
ceedings to induce the owners of power 
lines to solve the problem of bird mortal-
ity. Since 2016, Durian Biosphere Reserve 
fruitfully cooperates with the Chita Interd-
istrict Environmental Prosecutor’s Office 
with the application of legal proceedings 
for the future solution of the problem of 
bird electrocution not only in the vicinity 
of the Daursky Biosphere Reserve but in 
entire Zabaykalsky Krai as well. In 2017, 
the court has ordered Chitaenergo to install 
BPDs on all dangerous PLs on the territo-
ry of nine administrative districts with the 
highest risk of electrocution – approximate-
ly 100,000 pylons should be step-by-step 
retrofitted with BPDs until 2032. Installation 
of BPDs under this scheme is already im-
plemented from the end of 2017. The next 
step is coercion of the rest PL-owners in 
court to reequip hazardous PLs. In partic-
ular, nowadays proceedings are conducted 
against mobile communication companies. 
The court has already ordered one of them 
(PJSC “MTS”) to put BPDs on PLs located in 
steppe regions.

During the inspection of PLs, we found 
that some power lines of Russian Railways 
are also hazardous for birds. Their concrete 
pylons with wooden cross supports look 
safe, but unfortunately, wooden supports 
are fitted to the pylon with grounded met-
al plates. Thus, a frequent electrocution of 
large species of Birds of Prey in particular 
eagles is registered on these PLs.

This work was carried out within the 
frames of the UNDP/GEF project “System 
and management improvement of the na-
ture protected areas in the steppe biome 
of Russia” and regular works of the Daursky 
Biosphere Reserve. In 2010, the research 
was carried out jointly with NGO “Siberian 
Environmental Center”.

ñâåò» îбùåé ïрîòяжåннîñòью îêîлî 150 êм) 
è îòдåльнûå îïаñнûå îïîрû â ЛЭÏ ñ îïî-
рамè ñмåшаннîгî òèïа. Â çаïîâåднèêå è 
åгî îêрåñòнîñòяõ ñ 2014 г. наблюдаåòñя 
îò÷åòлèâûé рîñò ÷èñлåннîñòè балîбана; 
â 2017–2018 гг. ÷èñлåннîñòь гнåçдяùèõñя 
ñîêîлîâ бûла â 3 раçа âûшå, ÷åм â 2010–
2011 гг. 

Äî 2016 г., мû нå ïрèмåнялè ñудåбнûå 
раçбèраòåльñòâа для ïîбуждåнèя ñîб-
ñòâåннèêîâ ЛЭÏ ê рåшåнèю ïрîблåмû 
гèбåлè ïòèц. Â õîдå бåñåд нам удаâалîñь 
убåдèòь руêîâîдñòâî êîмïанèé, ÷òî дî-
брîâîльнîå îбîрудîâанèå ЛЭÏ гîраçдî 
дåшåâлå, ÷åм ïрèнудèòåльнîå ïî рåшå-
нèю ñуда. Ñ 2016 г., Äаурñêèé çаïîâåднèê 
ïлîдîòâîрнî òåñнî ñîòруднè÷аåò ñ Чè-
òèнñêîé мåжраéîннîé ïрèрîдîîõраннîé 
ïрîêураòурîé ñ ïрèмåнåнèåм ñудåбнûõ 
раçбèраòåльñòâ для дальнåéшåгî рåшå-
нèя ïрîблåмû ужå â ïрåдåлаõ âñåгî За-
баéêальñêîгî êрая. Â 2017 г. ñуд îбяçал 
Чèòаэнåргî îбîрудîâаòь âñå ïòèцåîïаñ-
нûå ЛЭÏ на òåррèòîрèè дåâяòè ñòåïнûõ 
è нåêîòîрûõ лåñîñòåïнûõ раéîнîâ êрая, 
наèбîлåå îïаñнûõ â îòнîшåнèè гèбåлè 
õèùнûõ ïòèц – â îбùåé ñлîжнîñòè ïîэòаï-
нî дî 2032 г. дîлжнî бûòь îбîрудîâанî 
îêîлî 100 òûñя÷ îïîр. Уñòанîâêа ÏЗУ ñî-
глаñнî эòîé ñõåмû ужå âåдåòñя ñ êîнца 
2017 г. Ñлåдуюùèé шаг – ïрèнуждåнèå â 
ñудåбнîм ïîрядêå îñòальнûõ âладåльцåâ 
ïòèцåîïаñнûõ ЛЭÏ. Â ÷аñòнîñòè, â наñòî-
яùåå âрåмя âåдёòñя рабîòа â îòнîшåнèè 
êîмïанèé ñîòîâîé ñâяçè, ñуд ужå îбяçал 
îдну èç нèõ (ÏÀО «МТÑ») îбîрудîâаòь 
ЛЭÏ â ñòåïнûõ раéîнаõ. 

Уñòанîâлåнî, ÷òî ïòèцåîïаñнûмè яâля-
юòñя òаêжå нåêîòîрûå ЛЭÏ РЖÄ, êîòîрûå 
âнåшнå âûглядяò êаê нåîïаñнûå. У нèõ бå-
òîннûå îïîрû ñ дåрåâяннûмè òраâåрñамè, 
êîòîрûå êрåïяòñя ê ñòîлбу ñ ïîмîùью, êаê 
îêаçалîñь, çаçåмлåннûõ жåлåçнûõ ïåрå-
êладèн. На эòèõ ЛЭÏ îòмå÷åна ÷аñòая гè-
бåль êруïнûõ âèдîâ õèùнûõ ïòèц, â ÷аñò-
нîñòè, îрлîâ.

Äаннûå рабîòû ïрîâåдåнû рамêаõ ïрî-
åêòа ÏРООН/ГЭФ «Ñîâåршåнñòâîâанèå 
ñèñòåмû è мåõанèçмîâ уïраâлåнèя ООÏТ 
â ñòåïнîм бèîмå Рîññèè» è ïланîâûõ ра-
бîò Äаурñêîгî çаïîâåднèêа. Â 2010 г. 
èññлåдîâанèя ïрîâîдèлèñь ñîâмåñòнî ñ 
Ñèбèрñêèм эêîлîгè÷åñêèм цåнòрîм.
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Intense electrification of industrial and ag-
ricultural regions of Kazakhstan in 60th–80th 
of XX century leads to a significant increase 
in length and density of powerlines. Their 
length is tremendous and still increase due 
to the intensive development of a new infra-
structure in the country in the last 10 years. 
It is generally recognized that death of mil-
lions of birds after crashing or electrocution 
on power-lines is one of the acutest prob-
lems in nature conservation in many regions 
of our planet. The problem is very actual 
in Kazakhstan – lots of power-lines stretch 
through steppe and semidesert areas where 
the absence of high trees makes pylons of 
overhead power-lines the most attractive 
perching and nesting sites for many raptors. 
Seasonal migrations bring lots of tragic los-
es as well, since migration routes of Eurasian 
birds pass through the electro-dangerous re-
gions of Kazakhstan. According to the most 
conservative estimates, 58 000 of raptors 
died on Kazakh power-lines each year. More 
than the half of them – 35 500 individuals 
(61%) are eagles (Karyakin, 2008).

A particular study of death ratio caused by 
electrocution among raptors in Kazakhstan 
has begun in early 90th. During the past 25 
years, a good amount of data was collected 
from Western Kazakhstan, and from some 
areas of Central and Eastern Kazakhstan.

In the period from 1990 to 1993, corpses 
of 791 raptors from 11 species were dis-
covered in Zayzan depression (Eastern Ka-
zakhstan). Among them 52 Golden Eagles 
(Aquila chrysaetos) and 22 Steppe Eagles 
(Aquila nipalensis) and 6 Imperial Eagles 
(Aquila heliaca) (Starikov, 1996/1997).

In 2003–2007, thirteen segments of 
overhead power-lines with a total length 
of 288.2 km were explored in Volgo-Ural 
interfluve, Mugodzhar Hills, surroundings 
of Aral Sea, Sary-Su sands and Betpak-Da-

Рîñò энåргîîбåñïå÷åнèя èндуñòрèальнûõ è 
ñåльñêîõîçяéñòâåннûõ раéîнîâ Каçаõñòана 
â 60–80-å гг. ïрåдûдуùåгî ñòîлåòèя ïîâлёê 
çа ñîбîé çна÷èòåльнûé рîñò ÷èñла магè-
ñòральнûõ è раñïрåдåлèòåльнûõ элåêòрè-
÷åñêèõ ñåòåé. Иõ ïрîòяжённîñòь îгрîмна 
è ïîñòîяннî уâåлè÷èâаåòñя èç-çа èнòåнñèâ-
нîгî рîñòа нîâîé èнфраñòруêòурû â ñòранå 
çа ïîñлåднèå 10 лåò. Ïрèçнан òîò фаêò, ÷òî 
гèбåль мèллèîнîâ ïòèц â рåçульòаòå ñòîл-
êнîâåнèé ñ ïрîâîдамè è ïîражåнèя элåê-
òрè÷åñêèм òîêîм ñòанîâèòñя îднîé èç наè-
бîлåå îñòрûõ ïрîблåм îõранû жèâîòнîгî 
мèра âî мнîгèõ рåгèîнаõ ïланåòû. Àêòу-
альнîñòь ïрîблåмû â Каçаõñòанå ñâяçана ñî 
çна÷èòåльнûм раñïрîñòранåнèåм èññлåду-
åмîгî яâлåнèя â ñòåïнûõ è ïîлуïуñòûннûõ 
раéîнаõ, гдå îòñуòñòâèå дрåâåñнîé раñòè-
òåльнîñòè дåлаåò îïîрû âîçдушнûõ лèнèé 
элåêòрîïåрåда÷è (ÂЛЭÏ) наèбîлåå ïрèâлå-
êаòåльнûм ñубñòраòîм для уñòрîéñòâа гнёçд 
è для ïрèñадû мнîгèõ âèдîâ õèùнûõ ïòèц. 
Оñîбåннî îùуòèмûå ïîòåрè ïрîèñõîдяò 
â ïåрèîд ñåçîннûõ мèграцèé, òаê êаê мè-
грацèîннûå ïуòè åâраçèéñêèõ ïåрåлåòнûõ 
ïòèц ïрîõîдяò ÷åрåç рåгèîнû, êîòîрûå 
раñïîлагаюò ïлîòнîé ñåòью ÂЛЭÏ. Ïî ñа-
мûм ñêрîмнûм îцåнêам, â Каçаõñòанå åжå-
гîднî ïîгèбаåò îêîлî 58 òûñ. õèùнûõ ïòèц, 
èç êîòîрûõ 61% (35,5 òûñ. îñîбåé) – эòî 
îрлû (Каряêèн, 2008).

Äîêумåнòèрîâаннûå èññлåдîâанèя ñмåрò-
нîñòè õèùнûõ ïòèц на ÂЛЭÏ â Каçаõñòанå 
на÷алè ïрîâîдèòь â на÷алå 90-õ гîдîâ. За 
ïîñлåднèå 25 лåò бûлè ñîбранû даннûå â 
îñнîâнîм ñ Заïаднîгî, нåêîòîрûõ раéîнîâ 
Цåнòральнîгî è Âîñòî÷нîгî Каçаõñòана. 

Â 1990–1993 гîдаõ â Заéñанñêîé êîòлî-
âèнå (Âîñòî÷нûé Каçаõñòан) îбнаружåн 
791 òруï õèùнîé ïòèцû 11 âèдîâ. Иç нèõ 
52 бåрêуòа (Aquila chrysaetos), 22 ñòåïнûõ 
îрла (Aquila nipalensis) è 6 îрлîâ-мîгèльнè-
êîâ (Aquila heliaca) (Ñòарèêîâ, 1996/1997).
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la desert (Western and Central Kazakhstan). 
As a result, 223 corpses of dead raptors 
were found. About half of them (49.8%) 
were Steppe Eagles. In the densest breeding 
groups up to 108.4 dead birds per 10 km of 
powerlines were recorded (Karyakin, 2008).

In 2006, in Central Kazakhstan (Korgalz-
hyn State Nature Reserve and its surround-
ings) corpses of 409 birds of 34 species. 
Raptor’s corpses make 44%. Among them 
one dead Imperial Eagle (Aquila heliaca) 
and three Aquila SP – most probably Steppe 
Eagles (Lasch et al., 2010).

In 2010, 7 Steppe Eagles and one Short-
toed Eagle (Circaetus gallicus) were found 
dead along 87 km of overhead power-lines in 
Ural-Emba interfluve (Saraev, Pestov, 2010).

In 2011, during a survey of 410 km of over-
head power-lines in Atyrau Region corps-
es of 136 birds of 18 species were found. 
Among them 63 Steppe Eagles, 1 Imperial 
Eagle, 1 Golden Eagle and 1 White-tailed Ea-
gle (Haliaeetus albicilla) (Pestov et al., 2012).

In 2011, along 680 km of power-lines in 
Central Kazakhstan 1113 corpses of birds of 
35 species were recorded.  Among them, 4 
Imperial Eagles, 36 Steppe Eagles, 1 Gold-
en Eagle, 2 Short-toed Eagles, and 273 re-
mains of eagles (Aquila sp.) not possible to 
identify (Voronova et al., 2012).

In 2013, 18 segments of overhead pow-
erline with a total length of 1355,7 km were 
surveyed in Mangystau Region. Corpses of 
129 birds of 12 species were found. Among 
them, eagles make 62,79 % including 
Steppe Eagle (34,94 %) and Golden Eagle 
(12,05 %) (Levin, Kurkin, 2013).

In 2015, during an inspection of 440 km of 
power-lines in Mangystau Region, 123 dead 
birds from 29 species were found. For one 

Â 2003–2007 гîдаõ бûлè îбñлåдîâа-
нû 13 у÷аñòêîâ ÂЛЭÏ â Âîлгî-Уральñêîм 
мåждурå÷ьå, Мугîджараõ, Ïрèаральå, 
ïåñêаõ Ñарû-Ñу è Бåòïаê-Äалå (Заïаднûé 
è Цåнòральнûé Каçаõñòан) îбùåé ïрîòя-
жåннîñòью 288,2 êм. Обнаружåнî 223 
òруïа õèùнûõ ïòèц. Лèдèруåò ñрåдè нèõ 
ñòåïнîé îрёл (49,8%). Â мåñòаõ åгî маññî-
âîгî гнåçдîâанèя çафèêñèрîâанî дî 108,4 
ïòèц/10 êм ÂЛЭÏ (Каряêèн, 2008).

Â 2006 гîду â Цåнòральнîм Каçаõñòанå 
(Кургальджèнñêèé гîñударñòâåннûé çаïî-
âåднèê è åгî îêрåñòнîñòè) бûлè îбнару-
жåнû òруïû 409 ïòèц 34 âèдîâ. Ïåрнаòûå 
õèùнèêè ñîñòаâèлè 44%, âêлю÷ая îднîгî 
îрла-мîгèльнèêа (Aquila heliaca) è òрёõ îр-
лîâ, âåрîяòнî ñòåïнûõ (Лаш è др., 2010).

Â 2010 гîду â Уралî-Эмбèнñêîм мåжду-
рå÷ьå на 87 êм ÂЛЭÏ уñòанîâлåна гèбåль 
7 ñòåïнûõ îрлîâ, 1 çмååяда (Circaetus 
gallicus) (Ñараåâ, Ïåñòîâ, 2010).

Â 2011 гîду ïрè îñмîòрå 410 êм ÂЛЭÏ на 
òåррèòîрèè Àòûрауñêîé îблаñòè уñòанîâ-
лåн фаêò гèбåлè 136 ïòèц, îòнîñяùèõñя ê 
18 âèдам. Иç нèõ 63 ñòåïнûõ îрлîâ, 1 îрёл-
мîгèльнèê, 1 бåрêуò, 1 îрлан-бåлîõâîñò 
(Haliaeetus albicilla) (Ïåñòîâ è др., 2012).

Â 2011 гîду â Цåнòральнîм Каçаõñòанå 
на 680 êèлîмåòраõ ÂЛЭÏ çарåгèñòрèрî-
âанî 1113 îñòанêîâ мёрòâûõ ïòèц, îòнî-
ñяùèõñя ê 35 âèдам. Бûлè îбнаружåнû 
îрёл-мîгèльнèê – 4 îñîбè, ñòåïнîé îрёл 
– 36 îñîбåé, бåрêуò – 1 îñîбь, çмååяд – 2 
îñîбè. Таê жå çафèêñèрîâанî 273 êîñòнî-
ïåрьåâûõ îñòанêîâ êруïнûõ îрлîâ (Aquila 
sp.), ÷ью âèдîâую ïрèнадлåжнîñòь нå уда-
лîñь уñòанîâèòь (Âîрîнîâа è др., 2012).

Â 2013 гîду â Мангèñòауñêîé îблаñòè 
îñмîòрåнû 18 у÷аñòêîâ ÂЛЭÏ îбùåé ïрî-
òяжённîñòью 1355,7 êм. Бûлè îбнаружåнû 
îñòанêè 129 ïòèц, îòнîñяùèõñя ê 12 âèдам. 
Орлû ñîñòаâèлè 62,79 % âñåõ ïîгèбшèõ 
ïòèц, â òîм ÷èñлå ñòåïнîé îрёл (34,94 %) 
è бåрêуò (12,05 %) (Лåâèн, Курêèн, 2013).

Â 2015 гîду ïрè îñмîòрå 440 êм ÂЛЭÏ 
â Мангèñòауñêîé îблаñòè уñòанîâлåн фаêò 
гèбåлè 123 ïòèц, îòнîñяùèõñя ê 29 âè-
дам. Â òîм ÷èñлå 100 ïòèц – îò ïîражåнèя 
элåêòрè÷åñêèм òîêîм. Ñрåдè нèõ îêîлî 60 % 
ñîñòаâляюò îрлû (ñòåïнîé îрёл, бåрêуò, 
îрёл-мîгèльнèê) (Ïåñòîâ è др., 2015). 

Степной орёл (Aquila nipalensis) погибший на ЛЭП 
10 кВ в результате поражения электротоком. 

Фото Г. Дякина.

Steppe Eagle (Aquila nipalensis) died on a 10 kV 
power line as a result of electrocution. 

Photo by G. Dyakin.
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hundred carcasses electrocution was deter-
mined as the cause of death. About 60% of 
them were eagles (Steppe Eagle, Golden Eag-
le, Imperial Eagle) (Pestov et al., 2015).

The issue of fauna protection during ex-
ploitation of overhead power-lines is ad-
dressed in two legislative acts of Kazakhstan:

- The Law of Republic of Kazakhstan pub-
lished on July, 9 of 2004 №593-II “On pro-
tection, reproduction, and management of 
fauna”: clause 17.2.;

- Ecological code of the Republic of Ka-
zakhstan (as amended on 29.06.2018 г.): 
clause 237;

These acts postulate that any company 
engaged in operation, design or construc-
tion of overhead powerlines must imple-
ment effective measures to prevent the 
death of birds from electrocution. However, 
in the current legislation, there is a gap in 
by-laws prescribing specific rules and spec-
ifying the necessary measurements for the 
operation of power-lines.

In 2016, a project of government decree 
“Requirements for the preventing of the 
death of objects of avifauna on electrical in-
frastructure in the Republic of Kazakhstan” 
was prepared by joint efforts of both Kazakh 
and Russian experts (Pestov et al., 2015). 
But until nowadays (2018) this project hasn’t 
been approved by a competent authority.

In 2015, under the project funded by SGP/
GEF a “Recommendations for reducing the 
negative effect of overhead power-lines on bird 
population during the development of con-
struction projects of new power-lines” were 
developed for the purposes of the national 
environmental impact assessment committee.  

In 2016, an atlas “Eagles of Russia and Ka-
zakhstan: ranges and electric-grid danger 
zones” was published. Each of these projects 
contributes to improving the quality of electri-
cal infrastructure construction and upgrading.

As of 2018, very few of overhead pow-
er-lines are equipped with bird-protec-
tion devices. Thus, the issue of complete 
re-equipment of bird-dangerous power-lines 
is still very actual.

Ïрîблåма îõранû жèâîòнîгî мèра ïрè 
эêñïлуаòацèè âîçдушнûõ лèнèé элåêòрî-
ïåрåда÷è çаòрагèâаåòñя â дâуõ нîрмаòèâ-
нûõ аêòаõ РК:

- Заêîн Рåñïублèêè Каçаõñòан îò 9 èюля 
2004 êîда №593-II “Об îõранå, âîñïрî-
èçâîдñòâå è èñïîльçîâанèè жèâîòнîгî 
мèра”: ñòаòья 17.2.;

- Эêîлîгè÷åñêèé êîдåêñ Рåñïублèêè Ка-
çаõñòан (ñ èçмåнåнèямè è дîïîлнåнèямè 
ïî ñîñòîянèю на 29.06.2018 г.): ñòаòья 237;

Иç нèõ ñлåдуåò, ÷òî îрганèçацèè, çанè-
маюùèåñя эêñïлуаòацèåé, ïрîåêòèрîâа-
нèåм è ñòрîèòåльñòâîм âîçдушнûõ лèнèé 
элåêòрîïåрåда÷è, îбяçанû îñуùåñòâляòь 
эффåêòèâнûå мåрîïрèяòèя для ïрåдîò-
âраùåнèя гèбåлè ïòèц îò ïîражåнèя элåê-
òрè÷åñêèм òîêîм. Äля êîнêрåòèçацèè нå-
îбõîдèмûõ мåрîïрèяòèé â дåéñòâуюùåм 
çаêîнîдаòåльñòâå нå õâаòаåò налè÷èя ïîд-
çаêîннîгî аêòа, ïрåдïèñûâаюùåгî êîн-
êрåòнûå ïраâèла эêñïлуаòацèè ÂЛЭÏ. 

Â 2016 гîду êаçаõñòанñêèмè è рîññèé-
ñêèмè эêñïåрòамè бûл ïîдгîòîâлåн ïрî-
åêò Ïîñòанîâлåнèя ïраâèòåльñòâа РК «Об 
уòâåрждåнèè òрåбîâанèé ïî ïрåдîòâра-
ùåнèю гèбåлè îбъåêòîâ жèâîòнîгî мèра 
на элåêòрîуñòанîâêаõ â Рåñïублèêå Каçаõ-
ñòан» (Ïåñòîâ è др., 2015). К 2018 г. ïрî-
åêò òаê è нå уòâåрждён ñîîòâåòñòâуюùèм 
êîмïåòåнòнûм îрганîм. 

Â 2015 гîду â рамêаõ ïрîåêòа ГЭФ/ÏМГ 
раçрабîòанû «Рåêîмåндацèè ïî ñнèжå-
нèю âîçдåéñòâèя ÂЛЭÏ на наñåлåнèå ïòèц 
ïрè раçрабîòêå ïрîåêòîâ ñòрîèòåльñòâа 
нîâûõ ÂЛЭÏ» для гîñударñòâåннîé эêîлî-
гè÷åñêîé эêñïåрòèçû. Â 2016 гîду îïублè-
êîâан Àòлаñ «Орлû Рîññèè è Каçаõñòана: 
мåñòа îбèòанèя è çîнû элåêòрîñåòåâîé 
îïаñнîñòè». Äаннûå òрудû ñïîñîбñòâуюò 
ïîâûшåнèю êа÷åñòâа уñлуг ïрè раçрабîò-
êå ïрîåêòîâ ñòрîèòåльñòâа è мîдåрнèçа-
цèè элåêòрîñåòåâûõ îбъåêòîâ.

На 2018 гîд â Каçаõñòанå ïîлèмåрнûмè 
ïòèцåçаùèòнûмè уñòрîéñòâамè îбîрудî-
âанû лèшь åдèнè÷нûå у÷аñòêè ÂЛЭÏ. Чòî 
îñòаâляåò аêòуальнûм âîïрîñ ïîлнîгî ïåрå-
îñнаùåнèя ïòèцåîïаñнûõ ÂЛЭÏ îòêрûòûм.
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The high levels of human demands of re-
sources have led to the need to find new 
sources of more sustainable energy. In this 
context, the production of energy from re-
newable sources has emerged as one of the 
greatest opportunities for development, re-
ducing the consumption of non-renewable 
products and, also greenhouse gas emis-
sions. Nevertheless, renewable energy de-
velopment and production has substantial 
environmental consequences. In particular, 
wind power record a large number of wild-
life fatalities annually due to the collision 
with the turbines. For example, only in the 
United States it is estimated that the wind 
turbines kill around 140,000 –328,000 birds 
and 500,000 –1.6 million bats, yearly. A 
major difficulty in assessing the impact of 
wind farms on bird populations is the scarci-
ty of long-term studies at operational wind 
farms, and the continental and global-scale 
population dynamics of many species of 
wildlife killed at wind-energy facilities. This 
is especially the case for long lived with low 
productivity, as is the case with many en-
dangered or rare long-lived species such 
as raptors. The effects of wind-farms on 
species of conservation concern should be 

Âûñîêèé урîâåнь ïîòрåбнîñòè ÷åлîâå÷å-
ñòâа â рåñурñаõ ïрèâёл ê нåîбõîдèмîñòè 
èñêаòь нîâûå èñòî÷нèêè âîçîбнîâляåмîé 
энåргèè. Ïрîèçâîдñòâî âîçîбнîâляåмîé 
энåргèè умåньшаåò ïîòрåблåнèå нåâîçîб-
нîâляåмûõ энåргîрåñурñîâ, а òаêжå ñнè-
жаåò âûбрîñû ïарнèêîâûõ гаçîâ. Однаêî, 
раçâèòèå è ïрîèçâîдñòâî âîçîбнîâляåмîé 
энåргèè èмååò çна÷èòåльнûå ïîñлåдñòâèя 
для îêружаюùåé ñрåдû. Â ÷аñòнîñòè, на 
âåòрянûõ ñòанцèяõ (ÂЭÑ) åжåгîднî гèб-
нåò îгрîмнîå êîлè÷åñòâî ïòèц è лåòу÷èõ 
мûшåé, ñòалêèâаяñь ñ òурбèнамè. Наïрè-
мåр, òîльêî â Ñîåдèнённûõ Шòаòаõ ÂЭÑ 
убèâаюò îêîлî 140–328 òûñ. ïòèц è 500 
òûñ. – 1,6 млн лåòу÷èõ мûшåé åжåгîднî. 
Глаâная ñлîжнîñòь â îцåнêå âлèянèя ÂЭÑ 
на ïîïуляцèè ïòèц – нåõâаòêа дîлгîñрî÷-
нûõ èññлåдîâанèé на дåéñòâуюùèõ ÂЭÑ, а 
òаêжå дèнамèêè ïîïуляцèé âèдîâ, гèбну-
ùèõ на ÂЭÑ, â êîнòèнåнòальнîм è мèрî-
âîм маñшòабаõ. Эòî îñîбåннî õараêòåрнî 
для âèдîâ-дîлгîжèòåлåé ñ нèçêîé ïрîдуê-
òèâнîñòью, наïрèмåр, для òаêèõ èñ÷åçа-
юùèõ è рåдêèõ âèдîâ-дîлгîжèòåлåé, êаê 
õèùнûå ïòèцû. Эффåêòû, îêаçûâаåмûå 
ÂЭÑ на эòè âèдû, дîлжнû бûòь òùаòåльнî 
îòñлåжèâаåмû, ÷òîбû наéòè мåõанèçмû 
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carefully monitored and to find mechanisms 
minimize, mitigate, and reduce negative 
consequences of energy extraction to eco-
systems. In this sense, identifying indicator 
species would help to improve and opti-
mize infrastructure impact monitoring. For 
specific areas such as Spain, Griffon Vulture 
(Gyps fulvus) emerged as a good indicator 
of bird mortality on wind turbines due to 
show the highest co-occurrence with other 
wildlife species collided with turbines. So, 
to reduce Griffon Vulture mortality may be 
decisive to lower mortality rates for other 
rarer or scarcer species such as Spanish Im-
perial Eagles (Aquila adalberti) or Golden 
Eagles (Aquila chrysaetos). 

At the end of the year 2016, Spain was the 
world’s fifth largest wind-power producer 
with a 23,026 MW of generating capacity. 
At the same time, this country is a region 
vastly important to wildlife, with population 
strongholds of many threatened European 
avian species as well as an important pas-
sage area for multiple species during their 
seasonal migrations. Spain holds > 90% of 
European Griffon Vultures, the population 
has steeply recovered in the last decades 
passing of 3,200 to 25,000 breeding pairs 
between 1979 and 2008. Collisions with 
wind turbines and electrocution are by far 
the most important mortality sources for 
Griffon Vultures in Spain.These character-
istics make this country a good model to 
study the interactions between wildlife and 
wind turbines, and the Griffon Vulture as an 
ideal candidate as study species to obtain 
information aiming to conciliate bird flying 
vertebrate conservation and wind farm de-
velopment. To contribute to the knowledge 
the patterns of movements of vultures and 
factors driving collisions in wind turbines in 
order to reduce their mortality, we started 
a project of Griffon Vultures tracking means 
innovative telemetry devices. The province 
of Cбdiz (Andalusia, southern Spain) holds 
around 2400 breeding pairs of Griffon Vul-
tures and maintains a very large population 
of pre-adult birds, which increases during 
the migrations. At the same time, Cбdiz 
holds 27 wind farms with 1014 turbines 
constructed since 1992. The spatial coin-
cidence of a large population of vultures 
and the strong wind-farm development 
has determined a very high mortality inci-
dence on Griffon Vultures and other birds. 
Thus, between 1996 and 2016 up to 1848 
Griffon Vultures died in wind farms of the 
Cadiz province. Here, a total of 12 Griffon 
Vultures (10 males and 2 females) were 

мèнèмèçèрîâаòь, ñмяг÷èòь è ñнèçèòь нåга-
òèâнûå ïîñлåдñòâèя îò дîбû÷è энåргèè для 
эêîñèñòåмû. Â эòîм ñмûñлå îïрåдåлåнèå 
âèда-èндèêаòîра мîжåò ïîмî÷ь улу÷шèòь 
è îïòèмèçèрîâаòь èнфраñòруêòуру мîнè-
òîрèнга âлèянèя. Äля êîнêрåòнûõ îбла-
ñòåé, òаêèõ êаê Иñïанèя, бåлîгîлîâûé ñèï 
(Gyps fulvus) яâляåòñя õîрîшèм èндèêаòî-
рîм ñмåрòнîñòè ïòèц на âåòрянûõ òурбè-
наõ, ïîòîму ÷òî ÷аñòî âñòрå÷аåòñя ñ èнû-
мè âèдамè ïòèц, гèбнуùèмè на òурбèнаõ. 
Ïîэòîму умåньшåнèå ñмåрòнîñòè ñèïîâ 
мîжåò ïîмî÷ь ñнèçèòь урîâåнь ñмåрòнî-
ñòè для другèõ, бîлåå рåдêèõ âèдîâ, òаêèõ 
êаê èñïанñêèé îрёл-мîгèльнèê (Aquila 
adalberti) èлè бåрêуò (Aquila chrysaetos).

Â êîнцå 2016 г. Иñïанèя бûла ïяòîé â 
мèрå ñòранîé ïî îбъёму ïрîèçâîдñòâа âå-
òрянîé энåргèè ñ îбъåмîм ïрîèçâîдñòâа â 
23.026 MÂò. Â òî жå âрåмя ñòрана яâляåòñя 
êраéнå âажнûм рåгèîнîм ñ òî÷êè çрåнèя 
îõранû ïрèрîдû, ñî ñòабèльнûмè ïîïу-
ляцèямè мнîгèõ åâрîïåéñêèõ âèдîâ ïòèц, 
наõîдяùèõñя ïîд угрîçîé èñ÷åçнîâåнèя, 
è мåñòамè îñòанîâêè на ïуòè ñåçîннûõ 
мèграцèé мнîгèõ âèдîâ. Â Иñïанèè жè-
âёò бîлåå 90% åâрîïåéñêèõ бåлîгîлîâûõ 
ñèïîâ, ïîïуляцèя âîññòанîâèлаñь çа ïî-
ñлåднèå дåñяòèлåòèя ñ 3,2 òûñ. дî 25 òûñ. 
раçмнîжаюùèõñя ïар â ïåрèîд ñ 1979 ïî 
2008 гг. Ñòîлêнîâåнèя ñ ÂЭÑ è элåêòрî-
òраâмû îñòаюòñя ñамîé раñïрîñòранён-
нîé ïрè÷èнîé ñмåрòè ñèïîâ â Иñïанèè. 
Эòî дåлаåò ñòрану õîрîшåé мîдåлью для 
èçу÷åнèя âçаèмîдåéñòâèя ïòèц è ÂЭÑ, а 
бåлîгîлîâûé ñèï – èдåальнûé êандèдаò для 
èçу÷åнèя âèдîâ, ÷òîбû ïîлу÷èòь èнфîр-
мацèю î òîм, êаê îбåñïå÷èòь ñîõранåнèå 
ïòèц è лåòу÷èõ мûшåé è раçâèòèå ÂЭÑ. 
Чòîбû улу÷шèòь ïîнèманèå ïаòòåрнîâ 
дâèжåнèé ñèïîâ è фаêòîрîâ, âлèяюùèõ 
на ñòîлêнîâåнèå ñ òурбèнамè, è ñнèçèòь 
ñмåрòнîñòь ïòèц, мû на÷алè ïрîåêò ïî îò-
ñлåжèâанèю ñèïîâ ñ ïîмîùью èннîâацè-
îннûõ ïрèбîрîâ òåлåмåòрèè. Â ïрîâèн-
цèè Кадèñ (Àндалуñèя, южная Иñïанèя) 
ïрîжèâаåò îêîлî 2400 раçмнîжаюùèõñя 
ïар бåлîгîлîâûõ ñèïîâ, è ñîõраняåòñя 
бîльшая ïîïуляцèя ïòèц, нå дîñòèгшèõ 
ïîлîâîé çрåлîñòè, êîòîрая уâåлè÷èâаåòñя 
âî âрåмя мèграцèè. Â òî жå âрåмя â Кадèñ 
раñïîлîжåнû 27 ÂЭÑ ñ 1014 òурбèнамè, 
уñòанîâлåннûмè ñ 1992 гîда. Ñîâïадåнèå 
â раñïîлîжåнèè îбшèрнîé ïîïуляцèè ñè-
ïîâ è õîрîшî раçâèòûõ îбъåêòîâ ïîлу÷å-
нèя âåòрянîé энåргèè îïрåдåлèлî êраéнå 
âûñîêую ñмåрòнîñòь ñрåдè ñèïîâ è èнûõ 
ïòèц. Таê, â ïåрèîд ñ 1996 ïî 2016 гг. дî 
1848 ñèïîâ ïîгèблî на ÂЭÑ â ïрîâèнцèè 
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captured on 22 may 2018 and attached 
with high resolution GPRS-GSM transmit-
ters with accelerometers manufactured by 
ECOTONE (Poland)1. We are developing 
models to interpret accelerometer data. 
It will allow quantification of flight behav-
ior and thus a context to interpret specific 
interactions near windfarms. . Another in-
novation incorporated in our devices is the 
recording of barometric pressure. We hope 
this data will allow us to understand how 
changes in air pressures could influence on 
flight behavior and to refine flight altitude 
estimates. During the first 3 months of the 
study the vultures crossed the wind farms 
on numerous occasions. Although none 
of the tagged them had a fatal interaction 
with the turbines yet one of the birds cap-
tured during the markings (but that was not 
marked with a transmitter), died in August 
by a fatal collision. The long-term analysis 
of the data provided by this study will al-
low further understanding of the general 
patterns of movements of adult Griffon Vul-
tures in relation to extrinsic (environmen-
tal) and intrinsic (individual factors), and 
to model the Griffon Vulture movements 
(at population and individual scales) with 
respect to environmental variables (topog-
raphy, winds, updraft potential) in order to 
build risk maps based on the overlapping of 
these results and the distribution of poten-
tial wind farms.

Кадèñ. Здåñь жå 12 ñèïîâ (10 ñамцîâ è 2 
ñамêè) бûлè ïîéманû 22 мая 2018 г. è ïî-
мå÷åнû GPS/GPRS/GSM òрåêåрамè ñ аê-
ñåлåрîмåòрамè, ïрîèçâîдñòâа ECOTONE 
(Ïîльша)1. Мû раçрабаòûâаåм мîдåлè ïî 
èнòåрïрåòацèè даннûõ аêñåлåрîмåòрîâ. 
Эòî ïîçâîлèò îïрåдåлèòь ïîâåдåнèå â ïî-
лёòå è даñò êîнòåêñò, â êîòîрîм мîжнî 
èнòåрïрåòèрîâаòь îïрåдåлённûå дåéñòâèя 
âîçлå ÂЭÑ. Äругîé èннîâацèåé, âêлю÷ён-
нîé â ïрèбîрû, яâляåòñя çаïèñь аòмîñ-
фåрнîгî даâлåнèя. Мû надååмñя, ÷òî эòè 
даннûå ïîмîгуò ïîняòь, êаê èçмåнåнèя â 
даâлåнèè мîгуò ïîâлèяòь на ïîâåдåнèå â 
ïîлёòå è улу÷шèòь îïрåдåлåнèå âûñîòû 
ïîлёòа. На ïрîòяжåнèè ïåрâûõ òрёõ мå-
ñяцåâ èññлåдîâанèя ñèïû ïåрåñåêалè ÂЭÑ 
ïî мнîжåñòâу ïрè÷èн. Хîòя нè îдна èç 
мå÷åнûõ ïòèц ñмåрòåльнî нå ïîñòрадала, 
îдна èç ïòèц, ïîéманнûõ âî âрåмя мå÷å-
нèя (нî нå ñнабжённая òрåêåрîм) ïîгèбла 
â аâгуñòå îò ñмåрòåльнîгî ñòîлêнîâåнèя. 
Äîлгîñрî÷нûé аналèç даннûõ, ïîлу÷åн-
нûõ â рåçульòаòå èññлåдîâанèя, ïîçâîлèò 
лу÷шå ïîняòь îбùèå ïаòòåрнû ïåрåдâè-
жåнèé âçрîñлûõ бåлîгîлîâûõ ñèïîâ îò-
нîñèòåльнî âнåшнèõ фаêòîрîâ (фаêòîрîâ 
îêружаюùåé ñрåдû) è âнуòрåннèõ (èндè-
âèдуальнûõ). Эòî ïîçâîлèò ñмîдåлèрîâаòь 
ïåрåдâèжåнèя ñèïîâ (â èндèâèдуальнîм 
маñшòабå è маñшòабå ïîïуляцèè) ñ у÷ё-
òîм ïåрåмåннûõ îêружаюùåé ñрåдû (òî-
ïîграфèя, âåòåр, âîñõîдяùèå ïîòîêè) è 
ïîñòрîèòь êарòû рèñêа ïуòём ñîâмåùåнèя 
ïîлу÷åннûõ даннûõ ñ раñïрåдåлåнèåм ïî-
òåнцèальнûõ ÂЭÑ.

1 http://ecotone-telemetry.com

Мечение орла-могильника (Aquila heliaca) GPS/GSM трекером. Фото Д. Кореповой.

Tagging the Imperial Eagle (Aquila heliaca) GPS/GSM-datalogger. Photo by D. Korepova.
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Research Support System and Dataloggers by “Aquila” Company
РЕГИСТРАТОРЫ ДАННЫХ КОМПАНИИ «AQUILA» И СИСТЕМА 
ПОДДЕРЖКИ НАУЧНЫХ ИССЛЕДОВАНИЙ «AQUILASYSTEM»
Bartoszuk K. (Aquila, Poznań, Poland)
Бартошук К. (Компания «Aquila», Познань, Польша)

Contact:
Kordian Bartoszuk
biuro@aquila-it.pl

Since 2010 the “Aquila” company offers a 
range of tools for supporting scientific re-
search. The company’s concept, called Aq-
uilaSystem24, assumes to provide scientists 
with as much technical help as possible 
and therefore relieve them of arduous and 
time-consuming efforts connected with the 
preparation and analysis of collected data. 
Together with modern technology devices, 
the AquilaSystem forms a complete pack-
age for data analysis and visualization.

Aquila GPS/GSM dataloggers are one 
example of those devices. Ranging from 
20g units and charged with solar pow-
er, the loggers are capable of registering 
the coordinates together with the speed 
and altitude every 3 minutes. Packed in an 
sms, the data can then be sent by means 
of GSM network to the server, where it is 
stored and, which is new on the market, 
processed by AquilaSystem-GPS module. 
As the result the researcher obtains not only 
the pure data, but also customizable maps, 
statistics and charts. Various aspects such 
as covered distance, average and top val-
ues or distance from nest can be analyzed 
in real-time mode, displayed as a numeric 
values or charts and then exported to com-
mon formats for presentation or publication. 
New feature on the market offers calculation 
and visualization of the spatial utilization by 
means of minimum convex polygon meth-
od (MCP). The multilingual environment of 
the portal facilitates the work in internation-
al projects.

Ñ 2010 гîда êîмïанèя «Aquila» ïрåдлагаåò 
набîр èнñòрумåнòîâ ïîддåржêè нау÷нûõ 
èññлåдîâанèé. Кîнцåïцèя ïîд наçâанèåм 
«AquilaSystem» ïрèçâана ïрåдîñòаâèòь у÷ё-
нûм òåõнè÷åñêую ïîддåржêу для îïòèмèçа-
цèè рабî÷åгî âрåмåнè нау÷нîгî êîллåêòè-
âа è êîнцåнòрацèè åгî уñèлèé на нау÷нûõ 
цåляõ бåç нåîбõîдèмîñòè длèòåльнîгî îâ-
ладåâанèя âñё бîлåå ñлîжнûмè èнñòрумåн-
òамè для ñîâрåмåннîгî аналèçа даннûõ. Â 
ñî÷åòанèè ñ ñîâрåмåннûм îбîрудîâанèåм 
«AquilaSystem»24 яâляåòñя êîмïлåêñнûм рå-
шåнèåм для аналèçа è âèçуалèçацèè даннûõ.

Ïрèмåрîм îбîрудîâанèя, âûïуñêаåмîгî 
êîмïанèåé «Aquila», яâляюòñя рåгèñòра-
òîрû даннûõ GPS/GSM. Âåñîм îò 20 г è 
рабîòаюùèå на ñîлнå÷нûõ баòарåяõ рåгè-
ñòраòîрû даннûõ ñïîñîбнû рåгèñòрèрîâаòь 
гåîграфè÷åñêèå êîîрдèнаòû, âêлю÷ая ñêî-
рîñòь è âûñîòу, êаждûå 3 мèнуòû. Заòåм дан-
нûå â фîрмå SMS-уâåдîмлåнèé ïîñòуïаюò 
на ñåрâåр, гдå ñîõраняюòñя è, ÷òî яâляåòñя 
нîâèнêîé на рûнêå, аналèçèруюòñя ñ ïîмî-
ùью мîдуля AquilaSystem-GPS. Рåçульòа-
òîм òаêîгî аналèçа яâляюòñя нå òîльêî èñ-
õîднûå даннûå, нî è ñêîнфèгурèрîâаннûå 
êарòû, ñòаòèñòèêè è графèêè. Â рåжèмå 
рåальнîгî âрåмåнè мîгуò аналèçèрîâаòь-
ñя раçлè÷нûå аñïåêòû жèçнåдåяòåльнîñòè 
ïòèц, òаêèå êаê ïрåîдîлённая дèñòанцèя, 
раññòîянèå îò гнåçда, а òаêжå ñрåднèå è 
маêñèмальнûå çна÷åнèя îòдåльнûõ ïîêаçа-
òåлåé. Ïрåдñòаâлåннûå â фîрмå ÷èñлîâûõ 
çна÷åнèé èлè графèêîâ даннûå мîгуò çаòåм 
эêñïîрòèрîâаòьñя â ïîïулярнûå фîрмаòû 
для ïрåçåнòацèè èлè ïублèêацèè. Нîâая на 
рûнêå îïцèя ïîçâîляåò êîнâåрòèрîâаòь è 
âèçуалèçèрîâаòь ïрîñòранñòâåннûå даннûå 
ñ èñïîльçîâанèåм мåòîда мèнèмальнûõ âû-
ïуêлûõ ïîлèгîнîâ (MCP). Мнîгîяçû÷ная 
ñрåда «AquilaSystem» уïрîùаåò рабîòу над 
мåждунарîднûмè ïрîåêòамè.

24 https://gps.aquila-it.pl/en/
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Web-GIS “Faunistics” was launched on the 
Internet on December 12, 2012, at wildli-
femonitoring.ru the developers of the pro-
gram are I.V. Karyakin, D.A. Kamenskiy, 
and E.A. Grachev. “Faunistics” is supported 
by “Sibecocenter” LLC and “Panoptica” LLC 
(Novosibirsk). The source is used by gov-
ernmental authorities for maintaining data-
bases on Red Lists of Endangered Species 
for Samara and Altai Regions of Russia.

“Faunistisc” is implemented on the basis 
of server software under Linux operating 
system Ubuntu 11.10, web server Apache 
2.2.20, MySQL 5.7 database, PHP 5.4 inter-
preter and Phyton 2.7 and is developed on 
the basis of the GoogleMaps API. The client 
part is written in jQuery and Knockout. The 
cartographic basis used in the web-based 
GIS “Faunistics” consists of vector topo-
graphic maps from GoogleMaps, Open-
StreetMap, Yandex-maps, and ArcGIS, as 
well as satellite imagery coverage from 
GoogleMaps and Bing.

“Faunistics” is a crowdsourcing system 
for the data collecting from the wide range 
of users who have access to the Internet 
as well as geo-referencing photo-host-
ings. Users can add, store and export data 
and geo-layers consist of polygonal, lin-
ear and point objects. Data export is pos-
sible in HTML (photo-report), CSV, KML/
KMZ, GPX, SHP, and MapInfo files, and in 
MSWord DOC-files (report).

Web-interface of “Faunistics” is written in 
Russian and English.

From August 22, 2014 we implement 
the loading of protected area layers from 

Âåб-ГИÑ «Фаунèñòèêа» (далåå Фаунèñòèêа) 
бûла çаïуùåна â ñåòè Инòåрнåò 12 дåêабря 
2012 г. Äîмåннîå èмя: wildlifemonitoring.
ru. Àâòîрамè è раçрабîò÷èêамè ñèñòåмû 
яâляюòñя И.Â. Каряêèн, Ä.À. Камåнñêèé 
è Å.À. Гра÷åâ. Фаунèñòèêа ïîддåржèâа-
åòñя ООО «Ñèбэêîцåнòр» (Нîâîñèбèрñê) 
è ООО «Ïанîïòèêа» (Нîâîñèбèрñê). Â 
Фаунèñòèêå гîñîрганамè âåдуòñя БÄ ïî 
Краñнûм êнèгам Ñамарñêîé îблаñòè è Àл-
òаéñêîгî êрая. 

Фаунèñòèêа рåалèçîâана на îñнîâå ñåр-
âåрнîгî ÏО, рабîòаюùåгî ïîд уïраâлåнè-
åм îïåрацèîннîé ñèñòåмû Linux Ubuntu 
11.10, âåб-ñåрâåра Apache 2.2.20, ÑУБÄ 
MySQL 5.7, èнòåрïрåòаòîра яçûêа PHP 
5.4 è Phyton 2.7 è раçрабîòана на баçå 
API GoogleMaps. Клèåнòñêая ÷аñòь на-
ïèñана на jQuery è Knockout. Иñïîльçу-
åмая â âåб-ГИÑ «Фаунèñòèêа» êарòîгра-
фè÷åñêая îñнîâа ñîñòîèò èç âåêòîрнûõ 
òîïîграфè÷åñêèõ êарò îò GoogleMaps, 
OpenStreetMap, Yandex-êарòû è ArcGIS, а 
òаêжå ïîêрûòèé ñïуòнèêîâûõ ñнèмêîâ îò 
GoogleMaps è Bing. 

Фаунèñòèêа яâляåòñя êраудñîрñèнгîâîé 
ñèñòåмîé, раññ÷èòаннîé на ñбîр èнфîр-
мацèè шèрîêèм êругîм ïîльçîâаòåлåé, 
èмåюùèм дîñòуï â Инòåрнåò, а òаêжå фî-
òîбанêîм гåîïрèâяçаннûõ фîòîграфèé, 
ïîçâîляåò ïîльçîâаòåлям âнîñèòь, õранèòь 
è âûâîдèòь òî÷å÷нûå даннûå è гåîграфè-
÷åñêèå ñлîè, ñîñòîяùèå èç ïîлèгîнальнûõ, 
лèнåéнûõ è òî÷å÷нûõ îбъåêòîâ. Âûâîд 
даннûõ èç Фаунèñòèêè âîçмîжåн â фîр-
маòаõ HTML (фîòîîò÷ёò), CSV, KML/KMZ, 
GPX, SHP-фаéлîâ ESRI è фаéлîâ MapInfo, 
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the web-GIS “Protected Areas of Russia” to 
“Faunistics”; on October 5, 2015 the import 
of observations from the database “Online 
Diary of bird observations”; from September 
1, 2016 “Faunistics” stored a data from the 
bioresource collection of the N.K. Koltsov 
Institute of Developmental Biology RAS; 
and since December 15, 2016, it has been 
integrated into GBIF.

The most dynamically developed part of 
the “Faunistics” is “Raptors of the World”25 
section – it contains 78,466 photos in 
46,126 observations by 159 users. Eagles 
are traditionally the main group of species 
of researchers who accumulate their data 
in this section of Faunistics. As a result, 
6133 observations (13.3 %) are attributed 
to the Steppe Eagle (Aquila nipalensis), 
4487 (9.7 %) to the Imperial Eagle (A. 
heliaca), 2316 (5.0%) to the White-Tailed 
Eagle (Haliaeetus albicilla), 1920 (4%) – 
Golden Eagle (A. chrysaetos), 863 (1.9%) 
– Greater Spotted Eagle (A. clanga), 663 
(1.4%) – Osprey (Pandion haliaetus), 532 
(1, 2%) – Booted Eagle (Hieraaetus pen-
natus) (fig. 1)

A “Nestboxing”26 section contains 2,113 
photos in 1,603 observations by 13 users.

A “Birds of Northern Eurasia” 27 section is 
a section of the Novosibirsk community of 
birdwatchers and it contains 13,571 photos 
in 43,198 observations by 74 users.

A section “Protected areas and anthropo-
genic disturbances” 28 contains 1,265 pho-
tos in 541 observations by 14 users. This 
section is in big practical use – it allows us-
ers for rapid completing and printing acts 
for appeals to the prosecutor’s office on vi-
olations of environmental legislation.

а òаêжå â âèдå DOC-фаéлîâ MS Word (â 
фîрмаòå îò÷ёòîâ).

Фаунèñòèêа èмååò âåб-èнòåрфåéñ на 
руññêîм è англèéñêîм яçûêаõ.

Ñ 22 аâгуñòа 2014 г. â Фаунèñòèêу рåалè-
çîâана ïîдгруçêа ООÏТ èç âåб-ГИÑ «ООÏТ 
Рîññèè», 5 îêòября 2015 г. налажåн èмïîрò 
наблюдåнèé èç БÄ «Онлаéн днåâнèêè наблю-
дåнèé ïòèц», ñ 1 ñåнòября 2016 г. Фаунèñòèêа 
ïîддåржèâаåò õранåнèå даннûõ бèîрåñурñ-
нîé êîллåêцèè ИБР èм. Н.К. Кîльцîâа РÀН, 
а ñ 15 дåêабря 2016 г. èнòåгрèрîâана â GBIF. 

Наèбîлåå дèнамè÷нî раçâèâаюùèéñя 
раçдåл «Ïåрнаòûå õèùнèêè Мèра»25 – îн 
ñîдåржèò 78466 фîòîграфèé â 46126 на-
блюдåнèяõ, ñîçданнûõ 159 аâòîрамè. Орлû 
òрадèцèîннî яâляюòñя îñнîâнîé груïïîé 
âèдîâ òåõ èññлåдîâаòåлåé, êîòîрûå аêêу-
мулèруюò ñâîè даннûå â эòîм раçдåлå Фа-
унèñòèêè. Â рåçульòаòå 6133 наблюдåнèя 
(13,3%) ïрèõîдèòñя на дîлю ñòåïнîгî îрла 
(Aquila nipalensis), 4487 (9,7%) – îрла-мî-
гèльнèêа (A. heliaca), 2316 (5,0%) – îрла-
на-бåлîõâîñòа (Haliaeetus albicilla), 1920 
(4%) – бåрêуòа (A. chrysaetos), 863 (1,9%) – 
бîльшîгî ïîдîрлèêа (A. clanga), 663 (1,4%) 
– ñêîïу (Pandion haliaetus), 532 (1,2%) – îр-
ла-êарлèêа (Hieraaetus pennatus) (рèñ. 1).

Раçдåл «Нåñòбîêñèнг»26 ñîдåржèò 2113 
фîòîграфèé â 1603 наблюдåнèяõ, ñîçдан-
нûõ 13 аâòîрамè. 

Раçдåл «Ïòèцû Ñåâåрнîé Åâраçèè»27 яâ-
ляåòñя раçдåлîм Нîâîñèбèрñêîгî ñîîб-
ùåñòâа любèòåлåé ïòèц, ñîдåржèò 13571 
фîòîграфèю â 43198 наблюдåнèяõ, ñîç-
даннûõ 74 аâòîрамè. 

Раçдåл «ООÏТ è анòрîïîгåннûå нарушå-
нèя»28 ñîдåржèò 1265 фîòîграфèé â 541 
наблюдåнèè, ñîçданнûõ 14 аâòîрамè. Раç-
дåл èмååò бîльшå ïраêòè÷åñêîå, нåжåлè 
нау÷нîå наïраâлåнèå, ïîçâîляя бûñòрî 
фîрмèрîâаòь è раñïå÷аòûâаòь Àêòû для îб-
раùåнèé â ïрîêураòуру ïî фаêòам нарушå-
нèé ïрèрîдîîõраннîгî çаêîнîдаòåльñòâа.

Рис. 1. Основные виды пернатых хищников, наблю-
дения по которым представленны в разделе «Перна-
тые хищники Мира» веб-ГИС «Фаунистика».

Fig. 1 The main species of raptors whose observations 
in the section “Raptors of the World” of web-GIS 
“Faunistics”.

25 http://raptors.wildlifemonitoring.ru/
26 http://nestboxing.wildlifemonitoring.ru
27 http://russiabirds.wildlifemonitoring.ru
28 http://oopt.wildlifemonitoring.ru/?lang=ru
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A New Website on Feather Identification – Featherlab.ru
НОВЫЙ WEB-РЕСУРС ДЛЯ ОПРЕДЕЛЕНИЯ ПЕРЬЕВ ПТИЦ – 
FEATHERLAB.RU
Korepova D.A. (Ulyanovsk Regional Museum of Local Lore named after I.A. Goncharov, 
Ulyanovsk, Russia)
Корепова Д.А. (ОГБУК «Ульяновский областной краеведческий музей им. И.А. 
Гончарова», Ульяновск, Россия)

Контакт:
Дарья Корепова
uokm_priroda@mail.ru

Contact:
Daria Korepova
uokm_priroda@mail.ru 

Ulyanovsk Regional Museum of Local Lore 
owned a big collection of flight and tail 
feathers of more than 180 bird species. This 
collection exists from 2000 and annually 
received many new specimens. Geography 
of this collection covered mainly Russian re-
gions.

In 2016, a first Russian Illustrated Feath-
er Guide based on the museum’s collec-
tion was published (Korepova, 2016) and 
a Feather Research Laboratory was estab-
lished. In 2018, digitization of the collection 
and creating of a website for online feath-
er guide featherlab.ru29 was funded by the 
Russian President Foundation.

Feather ID could be useful in many cases, 
for instance in biodiversity research, wild-
life risk assessments, investigation of flight 
incidents, raptor’s diet studies, ecological 
education. 

Museum collection covers 28 species of 
Birds of Prey and Owls. The list of species 
is the following: i) Birds of Prey (Falconi-
formes): European Honey-buzzard (Pernis 
apivorus), Black Kite (Milvus migrans), Hen 
Harrier (Circus cyaneus), Montagu’s Harri-
er (Circus pygargus), Marsh Harrier (Circus 
aeruginosus), Goshawk (Accipiter gentilis), 
Sparrowhawk (Accipiter nisus), Rough-
legged Buzzard (Buteo lagopus), Long-
legged Buzzard (Buteo rufinus), Common 
Buzzard (Buteo buteo), Short-toed Eagle 
(Circaetus gallicus), Booted Eagle (Hier-
aaetus pennatus), Steppe Eagle (Aquila ni-
palensis), Imperial Eagle (Aquila heliaca), 
Golden Eagle (Aquila chrysaetos), White-
tailed Eagle (Haliaeetus albicilla), Eurasian 
Hobby (Falco subbuteo), Red-footed Falcon 
(Falco vespertinus), Lesser Kestrel (Falco 
naumanni), Common Kestrel (Falco tinnun-
culus); ii) Owls (Strigiformes): Eagle Owl 
(Bubo bubo), Long-eared Owl (Asio otus), 
Short-Eared Owl (Asio flammeus), Scops 
Owl (Otus scops), Boreal Owl (Aegolius 
funereus), Northern Hawk-owl (Surnia ulu-

Â Ульянîâñêîм îблаñòнîм êраåâåд÷åñêîм 
муçåå èм. И.À. Гîн÷арîâа õранèòñя êруï-
ная êîллåêцèя маõîâûõ è рулåâûõ ïåрьåâ 
ïòèц, êîòîрая ïîïîлняåòñя ñ 2000 гîда è 
âêлю÷аåò маòåрèал ïî бîлåå 180 âèдам. 
Гåîграфèя ñбîрîâ îõâаòûâаåò ïрåèмуùå-
ñòâåннî рåгèîнû Рîññèè. 

На îñнîâå êîллåêцèè бûл èçдан ïåрâûé 
â ñòранå «Àòлаñ-îïрåдåлèòåль ïåрьåâ ïòèц» 
(Кîрåïîâа, 2016) è ñîçдана Лабîраòîрèя 
ïî èçу÷åнèю ïåрьåâîгî ïîêрîâа. Â 2018 
гîду благîдаря гранòу Ïрåçèдåнòа Рîññèé-
ñêîé Фåдåрацèè на раçâèòèå гражданñêîгî 
îбùåñòâа, ïрåдîñòаâлåннîгî Фîндîм ïрå-
çèдåнòñêèõ гранòîâ, ïрîâåдåнî òåõнè÷å-
ñêîå îбîрудîâанèå лабîраòîрèè è â на-
ñòîяùåå âрåмя îñуùåñòâляåòñя îцèфрîâêа 
êîллåêцèè, ñîçдан è наïîлняåòñя ñаéò-
îïрåдåлèòåль ïåрьåâ featherlab.ru29.

Идåнòèфèêацèя ïåра мîжåò бûòь ïîлåç-
на â ñамûõ раçнûõ ñлу÷аяõ, наïрèмåр ïрè 
èçу÷åнèè бèîраçнîîбраçèя òåррèòîрèè, 
ïрîâåдåнèè îцåнêè уùåрба жèâîòнîму 
мèру, ïрè÷èнённîгî раçлè÷нûмè âèдамè 
õîçяéñòâåннîé дåяòåльнîñòè (гèбåль ïòèц 
на ЛЭÏ, аâòîòраññаõ, âåòрянûõ элåêòрî-
ñòанцèяõ è другèõ òåõнîгåннûõ îбъåêòаõ), 
раññлåдîâанèè лёòнûõ ïрîèñшåñòâèé, âû-
яâлåнèè рацèîна õèùнûõ ïòèц, для эêîлî-
гî-ïрîñâåòèòåльñêîé дåяòåльнîñòè.

Â муçåéнîé êîллåêцèè õранèòñя маòå-
рèал ïî 28 âèдам ïåрнаòûõ õèùнèêîâ. Иç 
îòряда Ñîêîлîîбраçнûå (Falconiformes): 
îбûêнîâåннûé îñîåд (Pernis apivorus), ÷ёр-
нûé êîршун (Milvus migrans), ïîлåâîé лунь 
(Circus cyaneus), лугîâîé лунь (Circus pygar-
gus), бîлîòнûé лунь (Circus aeruginosus), 
òåòåрåâяòнèê (Accipiter gentilis), ïåрåïå-
ляòнèê (Accipiter nisus), çèмняê (Buteo lago-
pus), êурганнèê îбûêнîâåннûé (Buteo rufi-
nus), êанюê (Buteo buteo), çмååяд (Circaetus 
gallicus), îрёл-êарлèê (Hieraaetus penna-
tus), ñòåïнîé îрёл (Aquila nipalensis), ñîл-
нå÷нûé îрёл (Aquila heliaca), бåрêуò (Aqui-
la chrysaetos), îрлан-бåлîõâîñò (Haliaeetus 

29 http://featherlab.ru
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la), Tawny Owl (Strix aluco), Ural Owl (Strix 
uralensis). Each species is presented on a 
website by a set of flight and tail feathers, as 
well as entire wings and tails of birds from 
both sexes and different ages. Some spe-
cies are presented in several color morphs.

To increase usability of a website all spec-
imens could be filtered by the feather size, 
and species description includes the most 
likely habitats for the feather to be found 
during the breeding season. The species 
most vulnerable for electrocution on pow-
erlines are marked with a lightning picto-
gram. The website has it forum where or-
nithologists, birdwatchers and other nature 
lovers could address their issues to each 
other. Website also provides useful infor-
mation on collection process, storage and 
using of feather collections. It is adapted for 
mobile phones and convenient for using in 
fields. 

Authors of the project are focused on 
maximum presentation of each species 
on the pages of the website not only with 
feathers, but with good photos of the spe-
cies as well, thus ornithologists, feather 
collectors, museum workers and photogra-
phers are welcome for cooperation.

albicilla), ÷åглîê (Falco subbuteo), êîб÷èê 
(Falco vespertinus), ñòåïная ïуñòåльга (Falco 
naumanni), îбûêнîâåнная ïуñòåльга (Fal-
co tinnunculus). Иç îòряда Ñîâîîбраçнûå 
(Strigiformes): фèлèн (Bubo bubo), ушаñòая 
ñîâа (Asio otus), бîлîòная ñîâа (Asio flam-
meus), ñïлюшêа (Otus scops), мîõнîнîгèé 
ñû÷ (Aegolius funereus), яñòрåбèная ñîâа 
(Surnia ulula), ñåрая нåяñûòь (Strix aluco), 
длèннîõâîñòая нåяñûòь (Strix uralensis). Â 
раçнîé ñòåïåнè для êаждîгî èç эòèõ âèдîâ 
на ñаéòå-îïрåдåлèòåлå ïрåдñòаâлåнû ма-
õîâûå è рулåâûå ïåрья, а òаêжå раñïраâ-
лåннûå êрûлья è õâîñòû ïòèц раçнîгî ïîла, 
âîçраñòа è мîрфû. 

Äля ïîâûшåнèя уñïåшнîñòè îïрåдåлå-
нèя на ñаéòå ââåдён фèльòр ïî раçмåру 
ïåра, а âèдîâûå îïèñанèя âêлю÷аюò уêа-
çанèя на òèïû мåñòîîбèòанèé, â êîòîрûõ 
âåрîяòнîñòь наõîдêè ïåрьåâ êîнêрåòнûõ 
âèдîâ â гнåçдîâîé ïåрèîд âûшå. Ïèêòî-
граммîé мîлнèè îòмå÷åнû âèдû, êîòîрûå 
÷аùå âñåгî ïîдâåргаюòñя ïîâûшåннîму 
рèñêу ñмåрòåльнîгî ïîражåнèя элåêòрè-
÷åñêèм òîêîм на âîçдушнûõ ЛЭÏ. Фîрум 
ñаéòа ñîçдаёò åдèнîå êîммунèêаòèâнîå 
ïрîñòранñòâî îрнèòîлîгîâ-любèòåлåé è 
ñïåцèалèñòîâ для рåшåнèя ïрîблåмнûõ 
âîïрîñîâ â èдåнòèфèêацèè маòåрèала. 
Ñаéò дîïîлнåн ïîлåçнîé èнфîрмацèåé ïî 
ñбîру, õранåнèю è èñïîльçîâанèю ïòèлî-
лîгè÷åñêîé êîллåêцèè. Он адаïòèâåн для 
мîбèльнûõ уñòрîéñòâ, è удîбåн для èñ-
ïîльçîâанèя â ïîлåâûõ уñлîâèяõ.

Àâòîрû ïрîåêòа ñòрåмяòñя ê маêñèмаль-
нîму наñûùåнèю ñòранèц êаждîгî âèда 
нîâûм êîллåêцèîннûм маòåрèалîм è êа-
÷åñòâåннûмè фîòîграфèямè ïòèц, ïî-
эòîму ïрèглашаюò ê ñîòруднè÷åñòâу îр-
нèòîлîгîâ, êîллåêцèîнåрîâ, ñîòруднèêîâ 
муçååâ è фîòîграфîâ. 
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International Scientific and Applicative 
Workshop “Molecular Genetic Analysis 
in Raptors Research: Basic and 
Practical Aspects”, 9 September 2018, 
Park-Hotel Lake Aya, Katun village, Altai 
Kray, Russia
МЕЖДУНАРОДНЫЙ НАУЧНО-
ПРАКТИЧЕСКИЙ СЕМИНАР 
«МОЛЕКУЛЯРНО-ГЕНЕТИЧЕСКИЙ 
АНАЛИЗ В ИССЛЕДОВАНИЯХ 
ХИЩНЫХ ПТИЦ: ФУНДАМЕНТАЛЬНЫЕ 
И ПРИКЛАДНЫЕ АСПЕКТЫ», 9 СЕНТЯБРЯ 2018 Г., ПАРК-ОТЕЛЬ 
«ОЗЕРО АЯ», ПОС. КАТУНЬ, АЛТАЙСКИЙ КРАЙ, РОССИЯ

The aim of the Workshop is sharing experienc-
es between Russian and foreign molecular genetics 
specialists in raptors and their habitats studies as 
for basic so for conservation and other applied re-
search.

The Key topics of the Workshop:
- methodical specifics of molecular genetic studies of 

endangered species in the context of raptors research;
- taxonomical and molecular systematics challenges 

in raptors research;
- speciation patterns in raptors evolution;
- modern techniques for phylogeographic and eco-

logical studies of ecosystems and raptors as the top 
level of foodchains;

- molecular genetic support of endangered species 
reintroduction projects;

- principles and approaches to genetic certification 
and molecular test systems development for rare and 
outstanding species traffic control.
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Koltzov Institute of Developmental Biology of Rus-
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the organization of the International Scientific and Ap-

Цåëь ñåìèíàðà: îбмåн îïûòîм мîлåêулярнî-гå-
нåòè÷åñêèõ èññлåдîâанèé раçлè÷нûõ âèдîâ ïåрнаòûõ 
õèùнèêîâ è èõ мåñòîîбèòанèé мåжду îòå÷åñòâåннûмè 
è çарубåжнûмè ñïåцèалèñòамè ïрèмåнèòåльнî êаê ê 
фундамåнòальнûм ïрîåêòам, òаê è ïрèêладнûм нау÷-
нî-òåõнè÷åñêèм раçрабîòêам.
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÷åñêèõ èññлåдîâанèé рåдêèõ è èñ÷åçаюùèõ âèдîâ на 
ïрèмåрå õèùнûõ ïòèц;

- ïрîблåмû òаêñîнîмèè è мîлåêулярнîé ñèñòåма-
òèêè ïрèмåнèòåльнî ê õèùнûм ïòèцам;

- îñîбåннîñòè âèдîîбраçîâанèя у õèùнûõ ïòèц;
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òрîдуêцèè рåдêèõ è èñ÷åçаюùèõ âèдîâ;

- ïрèнцèïû гåнåòè÷åñêîé ïаñïîрòèçацèè è раç-
рабîòêè дèагнîñòè÷åñêèõ òåñò-ñèñòåм для êîнòрîля 
îбîрîòа рåдêèõ è îñîбî цåннûõ âèдîâ.
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30 http://idbras.comcor.ru
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32 http://rrrcn.ru

33 http://sibecocentr.ru
34 http://www.rfbr.ru
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Research
ПРИМЕНЕНИЕ МОЛЕКУЛЯРНО-ГЕНЕТИЧЕСКИХ МАРКЕРОВ 
В ЭВОЛЮЦИОННЫХ И ПОПУЛЯЦИОННЫХ ИССЛЕДОВАНИЯХ 
ОРНИТОФАУНЫ
Kulikov A. M. (IDB RAS, Moscow, Russia)
Куликов А.М. (ИБР РАН, Москва, Россия)
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Research and protection of large predatory 
birds have faced difficulties because of the 
problem of determining the actual species 
status of individuals of the studied popula-
tion or population’s group.

In biology, the concept of the species was 
a subject of debates during the last century. 
There are many problems associated with 
the definition of species status. These prob-
lems include uncertainty due to presence of 
parthenogenetic species, and the presence 
of various forms and morphs with different 
degrees of relationship and different de-
grees of isolation. The problems are also re-
lated with the possibilities of rapid removal, 
or “opening” of isolating barriers between 
forms, and vice versa, their instantaneous 
formation, for example, under the influence 
of intracellular parasites / symbionts. The 
existence of populations and morphotypes 
with different degree of isolation and kin-
ship is typical for birds because of their abil-
ity to long distance migration. What formal 
criteria and methodological approaches can 
we use to evaluate the species and popula-
tion diversity of birds, as well as the threat 
of their depletion and extinction? 

The key issue in formulating the concept 
of a species is the objectivity of this defini-
tion. Accordingly, the nominalistic view re-
jects idea of objective existence of species 
in nature and consider the species as a clas-
sification concept. The empirical concepts 
of the species and the conceptual approach 
assume that the species are objectively ex-
ist. This approach is focused on one of the 
following, the full description of the features 
that limit the definition of “species” in each 
particular case, or on the methodology for 
identifying and describing concepts  that 
are essential for describing the species. In 
practice, we can find difficulty in determin-
ing the species status of populations which 

Зада÷è èçу÷åнèя è îõранû êруïнûõ õèù-
нûõ ïòèц ÷аñòî îñлîжнåнû ïрîблåмамè 
îïрåдåлåнèя ñîбñòâåннî âèдîâîгî ñòа-
òуñа îñîбåé èçу÷аåмîé ïîïуляцèè è/èлè 
ïîïуляцèîннîé груïïèрîâêè. Âîîбùå â 
бèîлîгèè êîнцåïцèя âèда на ïрîòяжåнèè 
ïîñлåднåгî ñòîлåòèя яâляåòñя ïрåдмåòîм 
îñòрûõ дèñêуññèé. Ïрîблåмû, ñâяçаннûå 
ñ îïрåдåлåнèåм âèдîâîгî ñòаòуñа, раç-
нîîбраçнû. Эòî è налè÷èå ïарòåнîгåнå-
òè÷åñêèõ âèдîâ, фаêòè÷åñêè îбраçуюùèõ 
êлîн îñîбåé рîдñòâåннîгî ïрîèñõîждå-
нèя, è налè÷èå раçлè÷нûõ фîрм è мîрф, 
îбладаюùèõ раçнîé ñòåïåнью рîдñòâа è 
раçнîé ñòåïåнью èçîляцèè, è âîçмîжнî-
ñòè для раçлè÷нûõ èçîлèрîâаннûõ âèдîâ 
бûñòрîгî ñняòèя, èлè «âñêрûòèя» èçîлè-
руюùèõ барьåрîâ, è наîбîрîò, мгнîâåн-
нîгî èõ фîрмèрîâанèя, наïрèмåр, ïîд 
âлèянèåм âнуòрèêлåòî÷нûõ ïараçèòîâ/
ñèмбèîнòîâ. Äля ïòèц ñ èõ ñïîñîбнîñòью 
ê мèграцèè на ñуùåñòâåннûå раññòîянèя, 
è ñ раçнîîбраçèåм фîрм бра÷нîгî ïîâå-
дåнèя, õараêòåрнî ñуùåñòâîâанèå ïîïуля-
цèé è мîрфîòèïîâ ñ раçлè÷нîé ñòåïåнью 
èçîляцèè è рîдñòâа. Каêèмè фîрмальнûмè 
êрèòåрèямè è мåòîдîлîгè÷åñêèмè ïîдõî-
дамè мû мîжåм ïîльçîâаòьñя ïрè îцåнêå 
âèдîâîгî è ïîïуляцèîннîгî раçнîîбраçèя 
ïòèц, угрîçû îбåднåнèя è âûмèранèя ïî-
ïуляцèé è âèдîâ?

Клю÷åâûм âîïрîñîм ïрè фîрмулèрîâ-
êå êîнцåïцèè âèда яâляåòñя ïрèçнанèå 
åгî îбъåêòèâнîñòè. Ñîîòâåòñòâåннî, нî-
мèналèñòè÷åñêîå ïрåдñòаâлåнèå î âèдå 
îòрèцаåò åгî îбъåêòèâнîå ñуùåñòâîâанèå 
â ïрèрîдå è раññмаòрèâаåò âèд êаê ïîня-
òèå, èñïîльçуåмîå â êа÷åñòâå èнñòрумåнòа 
êлаññèфèцèрîâанèя. Эмïèрè÷åñêèå êîн-
цåïцèè âèда è êîнцåïòуалèñòè÷åñêèé ïîд-
õîд ïрèçнаюò åгî îбъåêòèâнîå ñуùåñòâî-
âанèå, è аêцåнòèруюòñя, ñîîòâåòñòâåннî, 
лèбî на ïîлнîм îïèñанèè ïрèçнаêîâ, 
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have not completed the divergence, and 
are capable of limited hybridization; such 
populations represent a certain stage of 
development of their evolutionary branch. 
At the same time, the questionable status 
of the morphotypes, which are represent-
ed in the relevant populations, should not 
prevent to analysis of their genetic diversity 
and sustainability. No matter how we would 
classify such populations, depletion of their 
gene pools leads to the risk of extinction. 
The possibility of their restoration does not 
depend on the formal classification, but rely 
on the features of the evolutionary history of 
formation of this population, the uniqueness 
of its gene pool.  Analysis of stable structure 
and size of natural populations rely on cor-
rect determination of the degree of isolation 
of a given population and in the evaluation 
of polymorphisms associated with specific 
adaptations.

How can we evaluate the evolutionari-
ly significant variability of a population? 
Cross-genomic population research based 
on a large number of molecular markers 
provides good evaluation of the genetic 
structure of populations. Various measures 
of homogeneity / heterogeneity of the pre-
sented frequencies of alleles and haplo-
types, in particular, the Mantel test, serve 
for estimation of the genetic subdivision of 
populations. The absence or weak overlap-
ping of intersection of the set of haplotypes 
testify to the divergence of tested popula-
tions at the species level. It should be men-
tioned that correct estimates of the genetic 
structure and homogeneity / heterogeneity 
of populations require the analysis of rep-
resentative samples, which are many times 
larger than the number of detected haplo-
types.

Polymorphism of a random set of loci is 
evaluated by using SNP or microsatellite 
markers for analysis of the genetic structure 
of a population. The variability found in this 
analysis is predominantly neutral, in accor-
dance with the nature of the accumulation 
of mutational variability.

Analysis of adaptively significant variabil-
ity requires a more comprehensive study 
of the phenotypic and genotypic diversi-
ty of the population. For this purpose, the 
non-random links of multiple molecular 
markers obtained in the cross-genomic 
studies of the samples as well as their phe-
notypic features (full-genomic association 
search, GWAS) are searched for. One or few 
samples having specific phenotypic charac-
teristics and a control sample from a popu-

îгранè÷èâаюùèõ ñуùнîñòь «âèд» â êаждîм 
êîнêрåòнîм ñлу÷аå, лèбî на мåòîдîлîгèè 
âûяâлåнèя è îïèñанèя ïîняòèé, яâляюùèõ-
ñя ñуùåñòâåннûмè для îïèñанèя âèда. На 
ïраêòèêå мû мîжåм çаòрудняòьñя ñ îïрå-
дåлåнèåм âèдîâîгî ñòаòуñа êîмïлåêñîâ 
ïîïуляцèé, нå çаâåршèâшèõ дèâåргåнцèю, 
ñïîñîбнûõ ê îгранè÷åннîé гèбрèдèçацèè 
è ïрåдñòаâляюùèõ ñîбîé îïрåдåлåннûé 
эòаï раçâèòèя даннîé эâîлюцèîннîé âåò-
âè. Тåм нå мåнåå, ñïîрнûé ñòаòуñ мîрфî-
òèïîâ, ïрåдñòаâлåннûõ â ñîîòâåòñòâуюùèõ 
ïîïуляцèяõ, нå дîлжåн ïрåïяòñòâîâаòь 
îцåнêå èõ гåнåòè÷åñêîгî раçнîîбраçèя 
è уñòîé÷èâîñòè. Каê бû мû нå êлаññèфè-
цèрîâалè òаêèå ïîïуляцèè, îбåднåнèå èõ 
гåнîфîндîâ ïрèâîдèò ê рèñêу âûмèранèя, 
è âîçмîжнîñòь èõ âîññòанîâлåнèя çаâèñèò 
нå îò èõ фîрмальнîé êлаññèфèêацèè, а 
îò îñîбåннîñòåé эâîлюцèîннîé èñòîрèè 
фîрмèрîâанèя даннîé ïîïуляцèè, унè-
êальнîñòè åå гåнîфîнда. Ïрîблåма ïîд-
дåржанèя уñòîé÷èâîé ñòруêòурû è ÷èñ-
лåннîñòè ïрèрîднûõ ïîïуляцèé, òаêèм 
îбраçîм, çаêлю÷аåòñя â адåêâаòнîм îïрå-
дåлåнèè ñòåïåнè èçîлèрîâаннîñòè даннîé 
ïîïуляцèè îò рîдñòâåннûõ ïîïуляцèé è 
â îцåнêå ïîлèмîрфèçмîâ, ñâяçаннûõ ñî 
ñïåцèфè÷åñêèмè адаïòацèямè.

Каêèм îбраçîм мû мîжåм îцåнèòь эâî-
люцèîннî çна÷èмую èçмåн÷èâîñòь ïîïу-
ляцèè? Крîññгåнîмнûå ïîïуляцèîннûå 
èññлåдîâанèя ïî бîльшîму êîлè÷åñòâу 
мîлåêулярнûõ марêåрîâ ïîçâîляюò îцå-
нèòь гåнåòè÷åñêую ñòруêòуру ïîïуляцèé. 
Раçлè÷нûå мåрû îднîрîднîñòè/гåòåрîгåн-
нîñòè ïрåдñòаâлåннûõ ÷аñòîò аллåлåлåé 
è гаïлîòèïîâ, â ÷аñòнîñòè, òåñò Манòåля, 
даюò îцåнêè гåнåòè÷åñêîé ïîдраçдåлåн-
нîñòè  ïîïуляцèé. Оòñуòñòâèå ïåрåñå÷å-
нèя мнîжåñòâа гаïлîòèïîâ òåñòèруåмûõ 
ïîïуляцèé èлè èõ ñлабая ïåрåêрûâаå-
мîñòь ñâèдåòåльñòâуюò î дèâåргåнцèè ïî-
ïуляцèé на âèдîâîм урîâнå. Ñлåдуåò îòмå-
òèòь, ÷òî адåêâаòнûå îцåнêè гåнåòè÷åñêîé 
ñòруêòурû ïîïуляцèé è èõ îднîрîднîñòè/
гåòåрîгåннîñòè òрåбуюò аналèçа ïрåд-
ñòаâèòåльнûõ âûбîрîê, мнîгîêраòнî ïрå-
âûшаюùèõ ÷èñлî âûяâлåннûõ гаïлîòèïîâ. 
Ïрè аналèçå гåнåòè÷åñêîé ñòруêòурû ïî-
ïуляцèè îцåнèâаюò ïîлèмîрфèçм ñлу-
÷аéнîгî набîра лîêуñîâ, ïî SNP- èлè мè-
êрîñаòåллèòнûм марêåрам, è âûяâлåнная 
èçмåн÷èâîñòь яâляåòñя ïрåèмуùåñòâåннî 
нåéòральнîé, â ñîîòâåòñòâèè ñ õараêòåрîм 
наêîïлåнèя муòацèîннîé èçмåн÷èâîñòè. 
Àналèç адаïòèâнî-çна÷èмîé èçмåн÷èâîñòè 
òрåбуåò бîлåå êîмïлåêñнîгî èññлåдîâа-
нèя фåнîòèïè÷åñêîгî è гåнîòèïè÷åñêîгî 
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lation with a random set of phenotypes are 
used for GWAS. The characteristics of the 
food base of a given individual or pair, its 
size and color, nesting peculiarities, migra-
tion behavior can be used as phenotypic 
signs.

GWAS can be performed by using both 
genomic and transcriptional data. Each 
of these approaches has its strengths and 
weaknesses. The use of full-genomic data 
is complicated by the large amount of re-
dundant information associated with poly-
morphisms of neutral loci, including poly-
morphisms from degenerate positions 
of coding sequences and non-functional 
polymorphisms of non-coding sequenc-
es. The very high value of the base prob-
ability of non-random communication is 
usually set up for the analysis of detected 
polymorphisms in the tests of false positive 
association tests (FDR-test). This results in 
cutting off a significant part of the real de-
pendencies, especially for the polygenic 
traits. There is a risk of mistakenly deleting 
meaningful sites from the analysis if uninfor-
mative ones are filtered out. Nevertheless, a 
positive result of such an analysis indicates 
a high probability of selection on the iden-
tified site sequence. Transcriptome analysis 
eliminates all the variability of non-coding 
sequences, and reveals both significant dif-
ferences in the profile of gene expression 
in the compared groups and non-random 
associations of the variability of the coding 
sequences with the characteristics of the 
phenotype. The limitations of this approach 
are related to the need of using specific ma-
terial samples which are suitable for the iso-
lation of RNA. These samples should be ob-
tained from certain tissues, organs at certain 
stages of development associated with the 
formation and intensity of the analyzed trait.

The effect of selection on the allelic vari-
ants can be evaluated through determina-
tion of the polymorphisms associated with 
the analyzed features. A variety of tests 
based on phylogenetic estimates of the rate 
of accumulation of variability on different 
dendrogram branches are used for evalua-
tion the effect of selection. The most reliable 
are the McDonald-Kreitman test (MK) and 
the MK test in the Bazikin modification. A 
selection of sequences with a given poly-
morphism of the tested species and a set 
of homologous sequences (one or more) of 
related species is required for these tests. 
The main idea of these tests consists in 
comparing the frequencies of non-synony-
mous and synonymous substitutions in the 

раçнîîбраçèя ïîïуляцèè. Ñ эòîé цåлью 
ïрîâîдяò ïîèñê нåñлу÷аéнûõ ñâяçåé мнî-
жåñòâåннûõ мîлåêулярнûõ марêåрîâ, ïî-
лу÷åннûõ â êрîññгåнîмнûõ èññлåдîâанèяõ 
îбраçцîâ, è фåнîòèïè÷åñêèõ ïрèçнаêîâ 
îò эòèõ жå îбраçцîâ (ïîлнîгåнîмнûé ïî-
èñê аññîцèацèé, GWAS). Ïрè ïрîâåдåнèè 
GWAS èñïîльçуюò îдну èлè нåñêîльêî âû-
бîрîê, èмåюùèõ ñïåцèфè÷åñêèå фåнîòè-
ïè÷åñêèå õараêòåрèñòèêè, è êîнòрîльную 
âûбîрêу èç ïîïуляцèè ñî ñлу÷аéнûм на-
бîрîм фåнîòèïîâ. Â êа÷åñòâå фåнîòèïè-
÷åñêèõ ïрèçнаêîâ мîгуò бûòь èñïîльçîâа-
нû õараêòåрèñòèêè ïèùåâîé баçû даннîé 
îñîбè èлè ïарû, ïрèçнаêè раçмåра è 
îêраñêè, îñîбåннîñòè гнåçдîâанèя, мè-
грацèîннîгî ïîâåдåнèя.

GWAS мîжåò бûòь ïрîâåдåн êаê ïî гå-
нîмнûм, òаê è ïî òранñêрèïòîмнûм дан-
нûм. Каждûé èç эòèõ ïîдõîдîâ èмååò ñâîè 
ñèльнûå è ñлабûå ñòîрîнû. Ïрèмåнåнèå 
ïîлнîгåнîмнûõ даннûõ îñлîжнåнî бîль-
шèм îбъåмîм èçбûòî÷нîé èнфîрмацèè, 
ñâяçаннîé ñ ïîлèмîрфèçмамè нåéòраль-
нûõ лîêуñîâ, âêлю÷ая ïîлèмîрфèçмû ïî 
âûрîждåннûм ïîçèцèям êîдèруюùèõ ïî-
ñлåдîâаòåльнîñòåé è нåфунêцèîнальнûå 
ïîлèмîрфèçмû нåêîдèруюùèõ ïîñлå-
дîâаòåльнîñòåé. Ïрè аналèçå âñåõ âûяâ-
лåннûõ ïîлèмîрфèçмîâ òåñòû на лîжнî-
ïîлîжèòåльнûå аññîцèèацèè (FDR-test) 
çадаюò î÷åнь âûñîêую ïланêу баçîâîé 
âåрîяòнîñòè нåñлу÷аéнîé ñâяçè, îòñåêая 
çна÷èòåльную ÷аñòь рåальнûõ çаâèñèмî-
ñòåé, îñîбåннî для ïîлèгåннûõ ïрèçна-
êîâ. Ïрè èñïîльçîâанèè фèльòрîâ, îòñå-
èâаюùèõ нåèнфîрмаòèâнûå ñаéòû, åñòь 
рèñê îшèбî÷нîгî удалåнèя èç аналèçа 
çна÷èмûõ ñаéòîâ. Тåм нå мåнåå, ïîлîжè-
òåльнûé рåçульòаò òаêîгî аналèçа ñâèдå-
òåльñòâуåò î âûñîêîé âåрîяòнîñòè îòбîра 
ïî âûяâлåннîму у÷аñòêу ïîñлåдîâаòåль-
нîñòè. Àналèç òранñêрèïòîма èñêлю÷аåò 
âñю èçмåн÷èâîñòь нåêîдèруюùèõ ïîñлå-
дîâаòåльнîñòåé, è âûяâляåò êаê çна÷èмûå 
раçлè÷èя ïрîфèля эêñïрåññèè гåнîâ â 
ñраâнèâаåмûõ груïïаõ, òаê è нåñлу÷аéнûå 
аññîцèацèè èçмåн÷èâîñòè êîдèруюùèõ 
ïîñлåдîâаòåльнîñòåé ñ õараêòåрèñòèêамè 
фåнîòèïа. Огранè÷åнèя òаêîгî ïîдõîда 
ñâяçанû ñ нåîбõîдèмîñòью èñïîльçîâанèя 
ñïåцèфè÷åñêèõ îбраçцîâ маòåрèала, ïрè-
гîднûõ для âûдåлåнèя РНК, è ïîлу÷åнèя 
òаêèõ îбраçцîâ èç îïрåдåлåннûõ òêанåé, 
îрганîâ è îïрåдåлåннûõ ñòадèé раçâèòèя, 
ñâяçаннûõ ñ фîрмèрîâанèåм è âûражåн-
нîñòью аналèçèруåмîгî ïрèçнаêа.

Оïрåдåлèâ ïîлèмîрфèçмû, ñâяçаннûå 
ñ аналèçèруåмûмè ïрèçнаêамè, мîжнî 
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comparison sequences, at different stages 
of the formation of these sequences during 
the evolutionary divergence. An addition-
al criterion for the effect of positive selec-
tion on the allele is the impoverishment of 
variability around the site which is subject 
of selection (the hitchhiking effect). The in-
creased frequency of the selected allele in 
the population also can be used as addition-
al criterion.

A.V. Trukhina and D.Yu. Leoke in the re-
port “How many birds in the world?” (5th 

International Conference MolPhy5, 2018) 
noted that there is two times difference be-
tween numbers of birds species obtained 
using molecular genetic methods and clas-
sical representations which are based on 
the basis of a comparison of morphometric 
data. The application of molecular genetic 
methods for evaluation of diversity allows 
to differentiate species in more detail. Sig-
nificant progress in the use of such meth-
ods and a noticeable decreasing in the cost 
of the procedure for analyzing molecular 
markers promises new interesting data on 
the analysis of the evolution of birds, the 
history of their distribution, and mecha-
nisms for maintaining the sustainable diver-
sity of their species.

îцåнèòь дåéñòâèå îòбîра на даннûå ал-
лåльнûå âарèанòû. Äля îцåнêè эффåêòа 
îòбîра èñïîльçуюò раçнîîбраçнûå òåñòû 
ñêîрîñòè наêîïлåнèя èçмåн÷èâîñòè на 
раçнûõ âåòâяõ дåндрîграммû. Наèбîлåå 
надåжнûмè мîжнî ñ÷èòаòь òåñòû Маêдî-
нальда–Крåéòмана (McDonald–Kreitman 
test, MK) è MK-òåñò â мîдèфèêацèè Баçû-
êèна, для êîдèруюùèõ  ïîñлåдîâаòåльнî-
ñòåé. Äля эòèõ òåñòîâ òрåбуåòñя âûбîрêа 
ïîñлåдîâаòåльнîñòåé ñ çаданнûм ïîлè-
мîрфèçмîм òåñòèруåмîгî âèда è набîр 
гîмîлîгè÷нûõ ïîñлåдîâаòåльнîñòåé (îò 
îднîé è бîльшå) рîдñòâåннûõ âèдîâ. Ñуòь 
òåñòîâ ñîñòîèò â ñîïîñòаâлåнèè ÷аñòîò нå-
ñèнîнèмè÷åñêèõ è ñèнîнèмè÷åñêèõ çамåн 
â ñраâнèâаåмûõ ïîñлåдîâаòåльнîñòяõ, на 
раçнûõ эòаïаõ фîрмèрîâанèя эòèõ ïî-
ñлåдîâаòåльнîñòåé â õîдå эâîлюцèîннîé 
дèâåргåнцèè. Äîïîлнèòåльнûм êрèòåрè-
åм дåéñòâèя ïîлîжèòåльнîгî îòбîра на 
аллåль яâляåòñя îбåднåнèå èçмåн÷èâîñòè 
âîêруг ñаéòа, ïîдâåржåннîгî îòбîру (эф-
фåêò hitchhiking) è ïîâûшåнная ÷аñòîòа 
îòбèраåмîгî аллåля â ïîïуляцèè.

À.Â. Труõèна è Ä.Ю. Лåîêå â дîêладå 
«Ñêîльêî â мèрå âèдîâ ïòèц?» â дîêла-
дå на 5-é мåждунарîднîé êîнфåрåнцèè 
MolPhy5 (2018) îòмåòèлè, ÷òî даннûå ïî 
âèдîâîму раçнîîбраçèю ïòèц, ïîлу÷åн-
нûå ñ ïрèмåнåнèåм мîлåêулярнî-гåнåòè-
÷åñêèõ мåòîдîâ, è êлаññè÷åñêèå ïрåдñòаâ-
лåнèя, ïîлу÷åннûå на îñнîâå ñраâнåнèя 
мîрфîмåòрè÷åñêèõ даннûõ, раçлè÷аюòñя 
â дâа раçа. Ïрè÷åм èмåннî ïрèмåнåнèå 
мîлåêулярнî-гåнåòè÷åñêèõ мåòîдîâ îцåн-
êè раçнîîбраçèя ïîçâîляåò бîлåå дåòаль-
нî дèффåрåнцèрîâаòь âèдû. Ñуùåñòâåн-
нûé ïрîгрåññ â îблаñòè ïрèмåнåнèя òаêèõ 
мåòîдîâ è çна÷èòåльнîå удåшåâлåнèå ïрî-
цåдурû аналèçа мîлåêулярнûõ марêåрîâ 
ïîçâîляåò надåяòьñя на нîâûå èнòåрåñнûå 
даннûå, ïîñâяùåннûå аналèçу эâîлюцèè 
ïòèц, èñòîрèè èõ раñïрîñòранåнèя è мå-
õанèçмам ïîддåржанèя уñòîé÷èâîгî раç-
нîîбраçèя èõ âèдîâ.
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In many cases field biology can greatly ben-
efit from use of modern genetic methods 
and ready-to-use test systems, promoting 
ease of organism identification and quanti-
tative means to assess population structure 
and sizes: Vast DNA sequence databases 
and available lab protocols make it possible 
to identify given organisms when methods 
of classic taxonomy are unavailable. With 
additional research or priorly available ge-
nomic data, population genetics methods 
allow to investigate beyond existing repro-
ductive barriers and recover gene flow rates 
between populations.

At the same time, forensic science has 
lots of well established procedures, proven 
to be robust and easy to reproduce. DNA 
extraction protocols for trace material can 
be adopted for animal droppings, hair and 
other cases where direct or invasive tissue 
sampling is restricted. Moreover, principles 
of laboratory individual identification and 
kinship measurement, initially developed 
for humans, can be easily transferred to oth-
er species.

Wildlife conservation programs can great-
ly benefit, taking best from both worlds. 
From earliest stages, where DNA based 
approach provides foundation data easy 
to validate and share internationally, to the 
most advanced programs, focusing on fo-
rensic grade precision in individual organ-
ism identification. However, many caveats 
exist, and ignoring them may lead to un-
informative or confusing results. In general, 
two types of issues arise:

First type is related to problem setting. 
Not every method is applicable to all situ-
ations. Genetic study results can be great-
ly dependable on sample size and priorly 
available information. This is especially true 
for endangered species, where available 
number of individuals may be extremely 
low.

Not all performed research gives conclu-
sive results, despite absolutely adequate 
sample sizes and methods used. On one 
extreme end all knowledge yielded may 

Â ñîâрåмåннîм мèрå “êлаññè÷åñêая” 
бèîлîгèя âñё ÷аùå уñïåшнî èñïîльçу-
åò нîâåéшèå мåòîдû гåнåòèêè è гîòîâûå 
òåñò-ñèñòåмû. Â рåçульòаòå дажå нåñïåцè-
алèñòам ñòанîâяòñя дîñòуïнû бûñòрûå è 
надёжнûå ñïîñîбû îïрåдåлåнèя òаêñîнî-
мè÷åñêîгî ñòаòуñа îбраçца è îцåнêè раç-
мåрîâ è гранèц ïîïуляцèè. Наêîïлåннûå 
â îòêрûòûõ баçаõ даннûõ ïîñлåдîâаòåль-
нîñòè ÄНК è ïрîâåрåннûå ïрîòîêîлû ра-
бîòû ïîçâîляюò ïîлу÷аòь ïрåдñòаâлåнèå î 
âèдîâîé ïрèнадлåжнîñòè îбраçца, дажå 
êîгда мîрфîлîгè÷åñêèå èññлåдîâанèя нå-
âîçмîжнû. Налè÷èå жå îïублèêîâаннûõ 
гåнîмнûõ даннûõ èлè уïрîùаюùèéñя ñ 
êаждûм гîдîм ïîèñê ïîдõîдяùèõ марêå-
рîâ ïîçâîляюò дîñòаòî÷нî надёжнî раçдå-
ляòь нå òîльêî груïïû îрганèçмîâ, мåжду 
êîòîрûмè ужå âîçнèêлè рåïрîдуêòèâнûå 
барьåрû, нî è îцåнèâаòь ñêîрîñòè ïîòîêа 
гåнîâ мåжду ïîïуляцèямè.

Â òî жå âрåмя, â гåнåòè÷åñêîé êрèмèна-
лèñòèêå ñуùåñòâуюò îòрабîòаннûå ïрîцå-
дурû, ïîçâîляюùèå ïîлу÷аòь ñòабèльнûé 
è надёжнûé рåçульòаò, дажå â ñлîжнûõ 
ñлу÷аяõ. Ïрîòîêîлû âûдåлåнèя ÄНК, раç-
рабîòаннûå для îбраçцîâ ïлîõîé ñîõран-
нîñòè, мîгуò бûòь уñïåшнî ïрèмåнåнû для 
рабîòû ñ ïîмёòîм, êлî÷êамè шåрñòè è â 
ïрî÷èõ ñлу÷аяõ, êîгда ïрямîé èлè èнâа-
çèâнûé îòбîр маòåрèала нåâîçмîжåн. 
Таêжå наõîдяò ñâîё ïрèмåнåнèå мåòîдû, 
раçрабîòаннûå для èдåнòèфèêацèè лè÷-
нîñòè è îïрåдåлåнèя ñòåïåнè рîдñòâа, 
êîòîрûå бåç òруда мîжнî ïрèмåняòь нå 
òîльêî ê ÷åлîâåêу.

Ïрèрîдîîõраннûå ïрîграммû мîгуò 
ïîлу÷èòь ñуùåñòâåннûé ïрèрîñò эффåê-
òèâнîñòè, êîррåêòнî èñïîльçуя êаê мåòîдû 
ïåрâè÷нîгî нау÷нîгî ïîèñêа, òаê è îòра-
бîòаннûå ñòандарòèçèрîâаннûå ïрîцåду-
рû ïрîâåдåнèя эêñïåрòèçû. Иñïîльçîâа-
нèå гåнåòè÷åñêèõ мåòîдîâ, на на÷альнûõ 
эòаïаõ ïрîграммû, êîлîññальнî îблåг÷аåò 
âалèдацèю ïîлу÷аåмûõ даннûõ. Ïрè эòîм 
ñамûå ñлîжнûå ïрîграммû мîгуò èñïîль-
çîâаòь дажå гåнåòè÷åñêую ïаñïîрòèçацèю 
èндèâèдуумîâ. Тåм нå мåнåå, нåльçя нå 
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be that all studied individuals are identical, 
as far as used markers can tell. In opposite 
case, all individuals may be different, with 
not enough similarity between them to 
group them in any meaningful way. Addi-
tionally, in many cases, results tend to be 
misinterpreted, leading to biased conclu-
sions.

у÷èòûâаòь âîçмîжнûå çаòруднåнèя, êîòî-
рûå мîгуò ïрèâîдèòь ê ïîлу÷åнèю нåèн-
фîрмаòèâнûõ èлè ïрîòèâîрå÷èâûõ рå-
çульòаòîâ. Â îбùåм ñлу÷аå бûâаåò дâа òèïа 
ïрîблåм:

Ïåрâûé ñâяçан ñ ïîñòанîâêîé çада÷è. 
Äалåêî нå âñå мåòîдû ïрèмåнèмû êî âñåм 
ñèòуацèям. Гåнåòè÷åñêèå èññлåдîâанèя, 
ïрè нåêîòîрûõ ïîдõîдаõ, î÷åнь ÷уâñòâè-
òåльнû ê раçмåрам âûбîрîê è, â òî жå 
âрåмя, мîгуò ñèльнî çаâèñåòь îò ужå èмå-
юùåéñя ñòîрîннåé èнфîрмацèè. Оñîбåн-
нî îñòрî эòî мîжåò ïрîяâляòьñя â ñлу÷аå 
рåдêèõ è èñ÷åçаюùèõ âèдîâ, для êîòîрûõ 
нå ñуùåñòâуåò âîçмîжнîñòè ñîбраòь îб-
шèрнûé маòåрèал.

Âòîрая ïрîблåма ñâяçана ñ òåм, ÷òî да-
лåêî нå êаждîå èññлåдîâанèå даёò ÷ёòêèé 
è îднîçна÷нûé рåçульòаò, дажå ïрè абñî-
люòнî êîррåêòнîм ïрèмåнåнèè âñåõ âû-
браннûõ мåòîдèê. Â õудшèõ èç ñлу÷аåâ, 
ïîлу÷аåòñя, ÷òî лèбî нåò наблюдаåмûõ 
раçлè÷èé (ïрè нåдîñòаòî÷нîé ÷уâñòâèòåль-
нîñòè мåòîда), лèбî, наîбîрîò, раçлè÷èя 
наñòîльêî âåлèêè, ÷òî нå ïîçâîляюò îднî-
çна÷нî груïïèрîâаòь èññлåдуåмûå îбраç-
цû. К òîму жå, мîжåò âîçнèêаòь ñлîжнîñòь 
ïрè òраêòîâêå рåçульòаòîâ, ïîлу÷åннûõ 
нîâåéшèмè мåòîдамè, ÷òî ïрèâîдèò ê èñ-
êажåннûм èлè âîâñå нåâåрнûм âûâîдам.
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The Nobel prize for PCR invention was 
awarded firstly because of the advances 
for genetics and diagnostics. But molecu-
lar genetic methods provide also powerful 
capabilities for field studies. Primarily, the 
PCR invention gave rise to the paradigm 
shift in systematics: from morphological 
traits characterization to estimation of ge-
netic distances to segregate taxons. Imper-
fection of molecular methods now leads to 
some problems (Koblik et al., 2018), but 
rapid evolvement of the procedural frame-
work and equipment holds out a hope of 
resolution of known contradictions between 
classic and molecular systematics in a short 
time. For another thing, molecular genetic 
methods may be helpful to zoologists and 
ecologists in solution of many different re-
search tasks. Here we tried to summarize 
the experience in using PCR and Sanger 
sequencing for routine studies conducted 
during our work with the Collection of rap-
tors molted feathers of IDB RAS and Sibe-
cocenter LLC. We perform DNA extraction 
from blood, tissues and growing contour 
feathers preserved in alcohol as well as 
from mesenchyme pulp of molted feath-
ers (Horvath et al., 2005). DNA extraction 
from growing contour feathers with sheath 
gives high-quality DNA samples with con-
centration upwards of 150 ug/ul (fig. 1). 
That is enough for any analyses including 
full-genome studies. DNA extracted from 
the molted feathers is highly fragmented 
because of dryness of the mesenchyme 
pulp, UV-radiation and other agents. What 
is more, it is contaminated with bacteri-
al DNA and DNA of mold fungi, firstly, of 
genus Aspergillus, which are avian obliga-
tive parasites. According to our records, 
DNA samples from molted feathers allow 
to perform PCR of products up to 400–500 
bp in length (more than 90% of successful 
reactions), but even for 700 bp products the 
success is much smaller. That is only a little 

Âру÷åнèå Нîбåлåâñêîé ïрåмèè çа îòêрû-
òèå ïîлèмåраçнîé цåïнîé рåаêцèè (ÏЦР) 
бûлî ñâяçанî, â ïåрâую î÷åрåдь, ñ ïрîрû-
âîм â îблаñòè гåнåòè÷åñêèõ èññлåдîâанèé 
è мåдèцèнñêîé дèагнîñòèêè, îднаêî ïрè-
мåнåнèå мåòîдîâ мîлåêулярнîгî аналèçа 
çна÷èòåльнî раñшèрèлî òаêжå âîçмîжнî-
ñòè для ïîлåâûõ èññлåдîâаòåлåé. Â ïåрâую 
î÷åрåдь, ñ èçîбрåòåнèåм ÏЦР ïрîèçîшла 
ñмåна ïарадèгмû â ñèñòåмаòèêå â ñòîрîну 
îцåнêè, â ïåрâую î÷åрåдь, гåнåòè÷åñêèõ 
дèñòанцèé è лèшь çаòåм – îïèñанèя мîр-
фîлîгè÷åñêèõ è эêîлîгè÷åñêèõ марêåрîâ 
для раçлè÷нûõ òаêñîнîâ. Â ñâяçè ñ эòèм 
ïрîяâèлèñь ïрîблåмû, ñâяçаннûå ñ нåñî-
âåршåнñòâîм мîлåêулярнî-гåнåòè÷åñêèõ 
мåòîдîâ (Кîблèê è др., 2018), îднаêî раç-
âèòèå мåòîдè÷åñêîé баçû è îбîрудîâанèя 
ïîçâîляåò надåяòьñя, ÷òî ïрîòèâîрå÷èя 
мåжду êлаññè÷åñêîé è мîлåêулярнîé ñè-
ñòåмаòèêîé â ñêîрîм âрåмåнè будуò ñня-
òû. Крîмå çада÷ êлаññèфèêацèè è îïèñа-
нèя, мîлåêулярнî-гåнåòè÷åñêèå мåòîдû 
мîгуò бûòь ïîлåçнû çîîлîгам è эêîлîгам 
â рåшåнèè мнîжåñòâа раçнîîбраçнûõ èñ-
ñлåдîâаòåльñêèõ çада÷. Â даннîé рабîòå 
мû ïîñòаралèñь îбîбùèòь îïûò ïрèмå-
нåнèя ÏЦР è ñåêâåнèрîâанèя ïî Ñэнгå-
ру â руòèннûõ èññлåдîâанèяõ, êîòîрûå 
âåдуòñя ñ 2015 г. на баçå ИБР РÀН ïрè 
ïîïîлнåнèè è èñïîльçîâанèè Кîллåêцèè 
лèннûõ ïåрьåâ рåдêèõ è îñîбî цåннûõ 
âèдîâ õèùнûõ ïòèц ИБР РÀН è ООО «Ñè-
бэêîцåнòр». Äля âûдåлåнèя ÄНК õèùнûõ 
ïòèц мû èñïîльçуåм êрîâь, çаñïèрòîâан-
нûå òêанè è ïåрьåâûå òрубêè раñòуùèõ 
ïåрьåâ, мåçåнõèмную ïульïу лèннûõ ïå-
рьåâ (Horvath et al., 2005). Ïрè âûдåлåнèè 
ÄНК èç ïåрьåâûõ òрубîê раñòуùèõ ïåрьåâ 
мîжнî ïîлу÷èòь îбраçцû ÄНК õîрîшåгî 
êа÷åñòâа ñ ñîдåржанèåм нå мåнåå 150 нг/
мêл (рèñ. 1), ÷òî дîñòаòî÷нî для любîгî 
аналèçа, â òîм ÷èñлå, для ïîлнîгåнîмнûõ 
èññлåдîâанèé. ÄНК â мåçåнõèмнîé ïульïå 
лèннûõ ïåрьåâ ñèльнî фрагмåнòèрîâана 
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bit more effective than DNA extraction from 
raptors museum specimens through 1889 if 
the skin sample is taken from the leg or the 
edge of the cut. But sometimes the muse-
um specimens are treated with some PCR 
inhibiting agents. DNA extraction proto-
cols for eggs shell membranes, bones and 
buccal epithelium from saliva in rangles are 
now under construction. We use PCR and 
horizontal electrophoresis firstly for molec-
ular sexing of ringed or GPS/GSM-tagged 
birds. Behind some exceptions, we apply 
the classic protocol using 2550F/2718R 
primers for sex chromosomes CHD1 gene 
introns (Fridolffson, Ellegren, 1999). This 
protocol showed good advantages for DNA 
samples of any source for eagles (Steppe 
Eagle Aquila nipalensis, Imperial Eagle A. 
heliaca or Golden Eagle A. chrysaetos) and 
Cinereous Vultures Aegypius monachus. 
For large falcons (Hierofalco), this proto-
col is applicable to DNA samples from 
blood and sheath of growing feathers, but 
does not work with samples from molted 
feathers as other universal primers for the 
same gene P2/P8 (Griffiths et al., 1998). 
The 2550F/2718R primers protocol allowed 
us to show, that up to 20% of the steppe 
eagle molted feathers in the nests can be-
long to males (37 samples from 155). This 
method was also used to develop the pro-
tocol of morphometric sexing of the Steppe 
Eagle nestlings by linear discriminant anal-
ysis of measurements based on molecular 
sexing results (Karyakin et al., 2017). As 
for owls (see fig. 2), 2550F/2718R primers 
can also be used: we determined the sex of 
six ringed nestlings of the Eagle Owl Bubo 
bubo. But due to the big length of the owl-
ish W-chromosome fragment this protocol 
cannot be applied to molted feathers, ran-
gles etc. Moreover, for owls the error prob-

â рåçульòаòå âûñûõанèя êрîâè â çрåлîм 
ïåрå è âïîñлåдñòâèè ïîд âîçдåéñòâèåм 
УФ è другèõ фаêòîрîâ. Крîмå òîгî, ïрè 
âûдåлåнèè èç лèннûõ ïåрьåâ îбраçåц нå-
èçбåжнî ñîдåржèò баêòåрèальную ÄНК è 
ÄНК грèбîâ, â ïåрâую î÷åрåдь, рîда As-
pergillus, îблèгаòнûõ ïараçèòîâ ïòèц. Ïî 
нашèм даннûм, на маòåрèалå èç лèннûõ 
ïåрьåâ мîжнî уñïåшнî ïрîâîдèòь ÏЦР 
фрагмåнòîâ дî 400–500 ï.н. (бîлåå 90% 
îбраçцîâ), нî ужå ïрè èñïîльçîâанèè 
фрагмåнòа 700 ï.н. эффåêòèâнîñòь мå-
òîда ñнèжаåòñя. Нåñêîльêî мåньшая, нî 
ñõîжая эффåêòèâнîñòь âûдåлåнèя ÄНК 
наблюдаåòñя ïрè âûдåлåнèè ÄНК èç му-
çåéнûõ шêурîê õèùнûõ ïòèц, åñлè îбра-
çåц òêанè бåрёòñя ñ лаïû èлè раçрåçа, ïрè 
âîçраñòå ñбîрîâ дî 1889 г. âêлю÷èòåльнî, 
îднаêî â нåêîòîрûõ ñлу÷аяõ îбрабîòêа 
òушåê â муçåå мåшаåò ïрîâîдèòь ÏЦР-
аналèç. Мåòîдû âûдåлåнèя ÄНК èç ïîд-
ñêîрлуïîâûõ îбîлî÷åê яèц è буêêальнîгî 
эïèòåлèя â ñîñòаâå ïîгадîê õèùнûõ ïòèц â 
наñòîяùåå âрåмя наõîдяòñя â раçрабîòêå. 
Мåòîдû ÏЦР è гîрèçîнòальнîгî элåêòрî-
фîрåçа ïрèмåняåòñя намè, â ïåрâую î÷å-
рåдь, для мîлåêулярнîгî ïîдòâåрждåнèя 
èлè îïрåдåлåнèя ïîла ïòèц, ïîмå÷åннûõ 
â ïрèрîдå êîльцамè èлè GPS/GSM òрåêêå-
рамè. За нåêîòîрûмè èñêлю÷åнèямè, мû 
èñïîльçуåм êлаññè÷åñêую мåòîдèêу îïрå-
дåлåнèя ïîла ñ ïраéмåрамè 2550F/2718R 
на èнòрîн гåна CHD1, раñïîлîжåннîгî 
â ïîлîâûõ õрîмîñîмаõ (Fridolffson, Elle-
gren, 1999). Эòа мåòîдèêа ïрåêраñнî çа-
рåêîмåндîâала ñåбя для ÄНК èç любîгî 
èñòî÷нèêа нåñêîльêèõ âèдîâ îрлîâ (ñòåï-
нîé Aquila nipalensis, îрёл-мîгèльнèê A. 
heliaca, бåрêуò A. chrysaetos), ÷ёрнîгî 
грèфа (Aegypius monachus). Äля êруï-
нûõ ñîêîлîâ груïïû Hierofalco îна мîжåò 
бûòь èñïîльçîâана на îбраçцаõ ÄНК, ïî-
лу÷åннûõ èç êрîâè èлè òрубîê раñòуùèõ 
ïåрьåâ, нî нå рабîòаåò на лèннûõ ïåрьяõ, 
êаê è другèå унèâåрñальнûå ïраéмåрû P2/
P8 (Griffiths et al., 1998). Ñ ïîмîùью дан-
нîé мåòîдèêè бûлî уñòанîâлåнî, ÷òî дî 
20% (37 îбраçцîâ èç 155) лèннûõ ïåрьåâ 
ñòåïнîгî îрла, ñîбраннûå ñ гнёçд, мîгуò 
ïрèнадлåжаòь ñамцам, а нå ñамêам. Таêжå 
эòîò мåòîд бûл èñïîльçîâан намè для раç-
рабîòêè мåòîдèêè мîрфîмåòрè÷åñêîгî 

Рис. 1. Выделение ДНК орлов из трубок растущих перьев при разном способе 
фиксации. Горизонтальный электрофорез в агарозном геле, измерение концен-
трации и качества ДНК проведено с помощью спектрофотометра Nanodrop.

Fig. 1. Eagles DNA extraction from growing feathers with sheath fixed with 
different preserved agents. Horizontal agarose electrophoresis, Nanodrop 
measurements.
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îïрåдåлåнèя ïîла ïòåнцîâ ñòåïнîгî îрла 
â ïрèрîдå ïуòём ïрîâåдåнèя дèñêрèмè-
нанòнîгî аналèçа ïî ïрîмåрам â ñîîòâåò-
ñòâèè ñ мîлåêулярнûмè даннûмè (Каряêèн 
è др., 2017). Чòî êаñаåòñя ñîâîîбраçнûõ 
(ñм. рèñ. 2), ïраéмåрû 2550F/2718R òаê-
жå мîгуò бûòь èñïîльçîâанû (îïрåдåлён 
ïîл 6 îêîльцîâаннûõ ïòåнцîâ фèлèна 
Bubo bubo), нî â ñèлу бîльшåгî раçмåра 
фрагмåнòа ñ W-õрîмîñîмîé у ñîâ èñïîль-
çîâаòь эòу мåòîдèêу для лèннûõ ïåрьåâ è 
ïîгадîê нåâîçмîжнî, а âî âñåõ другèõ 
ñлу÷аяõ âåрîяòнîñòь нåâåрнîгî îïрåдå-
лåнèя òаêжå ñèльнî ïîâûшаåòñя, â ñâяçè ñ 
÷åм, ранåå бûлî âûñêаçанî ïрåдïîлîжå-
нèå î нåâîçмîжнîñòè îïрåдåлèòь, наïрè-
мåр, ïîл фèлèна ñ ïîмîùью эòîé мåòîдè-
êè (Wang et al., 2008). Â наñòîяùåå âрåмя 
мû раçрабîòалè для фèлèна òåñò-ñèñòåму 
ñïåцèфè÷åñêèõ ïраéмåрîâ на èнòрîнû 
гåна SPIN, òаêжå раñïîлîжåннîгî â ïî-
лîâûõ õрîмîñîмаõ, ïрåдâарèòåльнî ïî-
êаçаâшую ñâîю эффåêòèâнîñòь на ÄНК èç 
лèннûõ ïåрьåâ. Крîмå òîгî, мåòîдû ÏЦР è 
ñåêâåнèрîâанèя ïî Ñэнгåру на мèòîõîн-
дрèальнûå è ядåрнûå марêåрû ïîçâîлèлè 
нам îïрåдåлèòь ïî лèннûм ïåрьям âèдû 
ïòèц, ïîñåùаюùèõ ÷ужèå гнёçда (÷ёрнûé 
грèф на гнåçдå ñòåïнîгî îрла), а òаêжå 
âûяâèòь ïрåдïîлагаåмûé гèбрèд ñòåïнîгî 
îрла è îрла мîгèльнèêа, ранåå нå çамå-
÷åннûé ïî фåнîòèïè÷åñêèм ïрèçнаêам 
(Каряêèн è др., 2016).

ability is much higher than for diurnal rap-
tors: there even was a hypothesis that Eagle 
Owls do not differ in the CHD1 introns W- 
and Z-chromosomes length (Wang et al., 
2008). Nowadays we are testing the new-
ly-designed primers test system specific 
for the Eagle Owl SPIN gene introns, which 
are also located in sex chromosomes. Pre-
liminary results show the capability of this 
primers set to perform the molecular sex-
ing using DNA samples from molted feath-
ers. Among other things, we used PCR and 
Sanger sequencing of mitochondrial and 
nuclear markers to determine raptors spe-
cies visiting each other nests (the  Cinere-
ous Vulture feather in the Steppe Eagle nest) 
and to find out the Steppe Eagle and Im-
perial Eagle supposed hybrid which stayed 
unnoticed because of its low-grade pheno-
typic peculiarities (Karyakin et al., 2016).

Рис. 2. Определение пола птенцов филина (Bubo bubo) классическим методом 
по интронам гена CHD1 (Fridolffson, Ellegren, 1999). A – птенцы филина в воз-
расте, в котором был проведен анализ. B – результаты анализа методом ПЦР: 
образцы 1, 2, 4 – самки; 3, 5, 6 – самцы; NegC – отрицательный контроль.

Fig. 2. Molecular sexing of the Eagle Owl (Bubo bubo) nestlings with classic 
CHD1 gene introns PCR protocol (Fridolffson, Ellegren, 1999). A – the Eagle owl 
nestlings at the age of analysis. B – PCR results: samples 1, 2, 4 – females; 3, 5, 6 
– males; NegC – negative control.
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The Imperial Eagle (Aquila heliaca) is rather 
well studied in the Western European part of 
its area and the Carpathian basin. Detected 
genetic markers, defined population groups 
with their genetic diversity and gene flow, 
sister species comparison could be found 
for the Western part of the species range 
(Helbig et al., 2005; Lerner, Mindell, 2005; 
Martínez-Cruz, Godoy, 2007; Vili et al., 
2009, etc.). To the contrary, many other im-
perial eagle nesting groups are less well in-
vestigated, first of all, in the territories of the 
ex-USSR: Ukrainian, Russian and Kazakhstani 
ones. Data from these regions exist only for 
small scattered parts of the area (Rudnick et 
al., 2005; Korepov et al., 2017). Even the 
information on population numbers is spo-
radic and depends on the region. This prob-
lem is critical to the organisation of imperial 
eagle conservation activities and estimation 
of global population numbers. We conduct-
ed the analysis of the imperial eagle nesting 
area based on monitoring records from 1998 
to 2017 at the ex-USSR territories. During 

Орёл-мîгèльнèê (ñîлнå÷нûé îрёл, Aquila 
heliaca) ñраâнèòåльнî õîрîшî èññлåдîâан 
â ïрåдåлаõ çаïаднîåâрîïåéñêîé ÷аñòè 
арåала è Карïаòñêîгî баññåéна. Âûяâлåнû 
гåнåòè÷åñêèå марêåрû, îïèñанû ïîïуля-
цèîннûå груïïèрîâêè, èõ гåнåòè÷åñêîå 
раçнîîбраçèå è îбмåн îñîбямè мåжду 
нèмè, ïрîâåдён ñраâнèòåльнûé аналèç 
ïîïуляцèîннîé ñòруêòурû ñåñòрèнñêèõ 
âèдîâ (Helbig et al., 2005; Lerner, Mindell, 
2005; Martínez-Cruz, Godoy, 2007; Vili et 
al., 2009, etc.). Тåм нå мåнåå, â наñòîяùåå 
âрåмя îñòаюòñя ïраêòè÷åñêè нå èññлåдî-
âаннûмè мнîгî÷èñлåннûå груïïèрîâêè 
îрла-мîгèльнèêа, îбèòаюùèå â ïрåдåлаõ 
бûâшåгî ÑÑÑР: на òåррèòîрèяõ Уêраèнû, 
Рîññèéñêîé Фåдåрацèè, Рåñïублèêè Ка-
çаõñòан, çа èñêлю÷åнèåм îòдåльнûõ îгра-
нè÷åннûõ у÷аñòêîâ арåала (Rudnick et al., 
2005; Кîрåïîâ è др., 2017). Äажå ñâåдå-
нèя î ÷èñлåннîñòè груïïèрîâîê ïîñòуïа-
юò фрагмåнòарнî â çаâèñèмîñòè îò рåгè-
îна, ÷òî ñèльнî çаòрудняåò âîçмîжнîñòè 
îрганèçацèè îõранû îрла-мîгèльнèêа è 
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Рис. 1. Популяционно-генетическое разнообразие орла могильника на исследованной территории. Группировки: EUc – Восточноукра-
инская; Urd – Урдинская; NC – Северокавказская; PV – Поволжская; WK – Западноказахстанская; SU – Южно-Уральская; Mug – Мугод-
жарская; OI – Обь-Иртышская боровая; CK – Центральноказахстанская; Min – Минусинская; Alt – Алтайская; DU – Даурская. E-S, 7AqH, 
27AqH – ранее описанные, new4-6 – новые гаплотипы полиморфного региона D-петли мт-генома.

Fig. 1. The imperial eagle population genetic diversity across the examined area. Population groups: EUc – Eastern Ukrainian; Urd – Urdinian; 
NC – Northern Caucasian; PV – the Volga region; WK – Western Kazakh; SU – South Ural; Mug – Mugodzharian; OI – the Ob-Irtysh region; 
CK – Central Kazakh; Min – Minusian; Alt – Altaic; DU – Daurian. E-S, 7AqH, 27AqH – previously described, new4-6 – newly found 
mitochondrial D-loop haplotypes.
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20 years of monitoring, about 2300 breed-
ing territories were discovered in Kazakhstan 
(600) and the Russian Federation (1700). We 
used the GIS-method of spatial analysis of 
hexagon networks based on our own and 
some literature data about real and poten-
tial breeding territories (clustering step 30 
km, minimum of 3 breeding territories per 
cluster). Population groupings were high-
lighted, if the gaps between agglomerated 
of hexagons exceeded the clustering step. 
Such groups were mapped out, if including 
at least 3 real and 10 potential breeding ter-
ritories. All samples for genetic analysis were 
collected from nests and across nesting sites 
during breeding seasons. DNA extraction 
was performed from the mesenchymal pulp 
of molted feathers and fuzz (Horvath et al., 
2005) using commercial Diatome DNA Prep 
100 kit (Russia) according to the manufac-
turer’s protocol. Polymerase chain reaction 
(PCR) was performed using ScreenMix HS 
kit (Evrogen, Russia) and VeritiFast amplifier 
(Applied Biosystems, USA) with AID1F and 
FboxR primers for the polymorphic fragment 
of the mitochondrial control region D-loop 
(Martínez-Cruz et al., 2004). Sanger se-
quencing was performed using BigDye 3.1 
reagents and the ABI 3500 device (Applied 
Biosystems, USA). On the basis of the GIS 

îцåнêè åгî ñîñòîянèя â мèрîâîм маñшòа-
бå. На îñнîâå у÷ёòнûõ даннûõ, ïîлу÷åн-
нûõ â 1998–2017 гг., намè бûл ïрîâåдён 
аналèç ñòруêòурû гнåçдîâîгî арåала îр-
ла-мîгèльнèêа на òåррèòîрèè бûâшåгî 
ÑÑÑР. За 20 лåò èññлåдîâанèé лîêалèçî-
âанî 2300 гнåçдîâûõ у÷аñòêîâ îрла-мî-
гèльнèêа (600 – â Каçаõñòанå è 1700 – â 
Рîññèè). На îñнîâå у÷ёòнûõ è лèòåра-
òурнûõ даннûõ â ñрåдå ГИÑ ïîñòрîèлè 
ñèñòåму ïîïуляцèîннûõ груïïèрîâîê 
îрла мîгèльнèêа мåòîдîм ïрîñòран-
ñòâåннîгî аналèçа ñåòè гåêñагîнîâ, ñîîò-
âåòñòâуюùèõ рåальнûм è ïîòåнцèальнûм 
гнåçдîâûм у÷аñòêам (шаг êлаñòåрèçацèè 
– 30 êм, мèнèмум 3 у÷аñòêа â êлаñòåрå). 
Âûдåлялè груïïèрîâêè, âêлю÷аюùèå мè-
нèмум 3 рåальнûõ è 10 ïîòåнцèальнûõ 
гнåçдîâûõ у÷аñòêîâ. Äля мîлåêулярнî-
гåнåòè÷åñêîгî аналèçа ÄНК эêñòрагè-
рîâалè èç мåçåнõèмнîé ïульïû лèннûõ 
ïåрьåâ è ïуõа (Horvath et al., 2005), 
ñîбраннûõ на гнåçдаõ èлè â ïрåдåлаõ 
гнåçдîâûõ у÷аñòêîâ â ñåçîн раçмнîжå-
нèя, êîммåр÷åñêèм набîрîм Diatome 
DNA Prep 100 (Рîññèя). Äля ïîñòанîâ-
êè ÏЦР èñïîльçîâалè ïраéмåрû AID1F 
è FboxR (Martínez-Cruz et al., 2004) на 
ïîлèмîрфнûé у÷аñòîê ïîñлåдîâаòåль-
нîñòè D-ïåòлè мèòîõîндрèальнîгî гåнî-
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analysis, we highlighted 27 Imperial Eagle 
population groups from Eastern Ukraine to 
the Russian Far East. The D-loop haplotypic 
data for 83 Imperial Eagles from 12 nesting 
groups showed 10 previously defined haplo-
types (E, F, G/H, I, L, M, R, S, 7AqH, 27AqH) 
and 3 new ones (new4-6 respectively). Max-
imum Likelihood and Maximum Parsimony 
haplotypes dendrograms showed no signifi-
cant haplogroups among previously defined 
and newly described haplotypes (data not 
shown). Population groups haplotypic diver-
sity is shown in fig. 1.

Our preliminary results show that some 
widespread haplotypes (E) are prevalent 
across the entire area from Eastern Ukraine 
to Dauria. There are no haplotypes specif-
ic for any population group. An additional 
point is that, in the Eastern part of the im-
perial eagle area, no new haplotypes were 
found  which can be separated as a new 
haplogroup from the haplotypes of West-
ern European populations. Consequently, 
the mitochondrial DNA data show that the 
Imperial Eagle (eastern) populations are 
unstructured and show no traces of diver-
gence during Pleistocene glaciations, unlike 
some populations of other raptors.

ма, êîммåр÷åñêèé набîр ScreenMix-HS 
(Åâрîгåн, Рîññèя) è амïлèфèêаòîр Ver-
itiFast (Applied Biosystems, ÑШÀ). Ñåê-
âåнèрîâанèå ïî Ñэнгåру ïрîâîдèлè ñ 
ïîмîùью набîра BigDye 3.1 на ïрèбîрå 
ABI 3500 (Applied Biosystems, ÑШÀ). Â 
рåçульòаòå ГИÑ-аналèçа на ïрîñòранñòâå 
îò Âîñòî÷нîé Уêраèнû дî Äальнåгî Âîñ-
òîêа бûлî âûдåлåнî 27 ïîïуляцèîннûõ 
груïïèрîâîê. Àналèç гаïлîòèïîâ ïîлè-
мîрфнîгî у÷аñòêа D-ïåòлè мèòîõîндрè-
альнîгî гåнîма â 83 îбраçцаõ ÄНК мî-
гèльнèêîâ èç 12 гнåçдîâûõ груïïèрîâîê 
ïîçâîлèл âûяâèòь 10 ранåå îïèñаннûõ 
гаïлîòèïîâ (E, F, G/H, I, L, M, R, S, 7AqH, 
27AqH) è 3 нîâûõ (new4-6). Ïîñòрîåнèå 
дåндрîграммû гаïлîòèïîâ мåòîдамè маê-
ñèмальнîгî ïраâдîïîдîбèя è маêñèмаль-
нîé ïарñèмîнèè нå âûяâèлî дîñòîâåрнûõ 
îòлè÷èé мåжду ранåå èçâåñòнûмè è âнîâь 
âûяâлåннûмè гаïлîòèïамè (даннûå нå 
ïрèâåдåнû). Раñïрåдåлåнèå îбраçцîâ è 
гаïлîòèïîâ мåжду ïîïуляцèîннûмè груï-
ïèрîâêамè ïрåдñòаâлåнî на рèñ. 1.

Ïîлу÷åннûå намè ïрåдâарèòåльнûå 
даннûå ïîêаçûâаюò, ÷òî îòдåльнûå ÷аñòî 
âñòрå÷аюùèåñя гаïлîòèïû (E) раñïрîñòра-
нåнû ïîâñåмåñòнî îò Âîñòî÷нîé Уêраèнû 
дî Äаурèè, â òî жå âрåмя, нå ñуùåñòâуåò 
гаïлîòèïîâ, ñïåцèфè÷нûõ для êаêîé-лèбî 
ïîïуляцèîннîé груïïèрîâêè. Крîмå òîгî, 
ïрè èññлåдîâанèè îñîбåé âîñòî÷нîé ÷аñòè 
арåала нå бûлî âûяâлåнî нîâûõ îбîñî-
блåннûõ гаïлîгруïï, êаê è ранåå â çаïад-
нîåâрîïåéñêîé ÷аñòè. Таêèм îбраçîм, ïî 
даннûм аналèçа мò-ÄНК ïîïуляцèя îрла 
мîгèльнèêа яâляåòñя нåñòруêòурèрîâан-
нîé è нå нåñёò õараêòåрнûõ для другèõ 
âèдîâ õèùнûõ ïòèц ñлåдîâ èçîляцèè груï-
ïèрîâîê â эïîõу ïлåéñòîцåнîâûõ îлåдå-
нåнèé.

Самка орла-могильника (Aquila heliaca) около гнез-
да. Фото И. Карякина.

Female of the Eastern Imperial Eagle (Aquila heliaca) 
near the nest. Photo by I. Karyakin.
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Eastern Imperial Eagle (Aquila heliaca) in-
habited Ulyanovskiy Region of Russia be-
longs to Volga population located in the 
basin of a middle part of Volga river at the 
northern borders of a species breeding area. 
This population got several ecological fea-
tures like giving preference to typical for-
est-steppe landscapes and nesting on an 
elevated part of a landscape preferably on 
the top branching of old pine trees.

In ХХI century, a significant increase of 
breeding sites with non-typical nest loca-
tion was noted. These non-typical nests lo-
cate in a trunk bifurcation in the middle part 
of a canopy of leafy trees growing in the 
lower parts of a landscape or in agricultural 
lands. This breeding stereotype is specific 
for a Caspian population of Eastern Imperial 
Eagle that breeds to the south from Volga 
population, and at the end of XX century 
was extremely rare in Ulyanovsk Region.

Орлû-мîгèльнèêè (Aquila heliaca), наñå-
ляюùèå Ульянîâñêую îблаñòь, îòнîñяòñя ê 
ïîâîлжñêîé ïîïуляцèè âèда, лîêалèçîâан-
нîé â баññåéнå Ñрåднåé Âîлгè у ñåâåрнîé 
гранèцû арåала âèда è õараêòåрèçуюùåé-
ñя рядîм эêîлîгè÷åñêèõ îñîбåннîñòåé: 
ïрåдïî÷òåнèåм òèïè÷нûõ лåñîñòåïнûõ 
ландшафòîâ è гнåçдîâанèåм ïî âîçâûшåн-
нûм элåмåнòам рåльåфа, êаê ïраâèлî, â 
ïрåдâåршèннûõ раçâèлêаõ ñòарîâîçраñò-
нûõ ñîñåн.

Â ХХI â. ïрîèçîшлî çна÷èòåльнîå уâå-
лè÷åнèå дîлè гнåçдîâûõ у÷аñòêîâ îрлîâ-
мîгèльнèêîâ ñ ранåå нåõараêòåрнûм для 

Рис. 1. Места сбора проб для генетического анализа 
поволжской популяции орла-могильника (Aquila 
heliaca). Условные обозначения: чёрные пунсоны 
– места сбора проб с «поволжским» типом гнездова-
ния, белые пунсоны – места сбора проб с «при-
каспийским» типом гнездования; 1 – Засызранская 
гнездовая группировка, 2 – Заволжская гнездовая 
группировка, 3 – Центральная гнездовая группи-
ровка.

Fig. 1. Sampling points for genetic analysis of the 
Volga population of Eastern Imperial Eagle (Aquila 
heliaca). Legend: black dots – nests typical for the 
Volga population, white dots – nests typical for the 
Caspian population; 1 – Zasyzranskaya breeding 
group, 2 – Transvolga breeding group, 3 – Right-bank 
breeding group.
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Currently, 34% of all breeding Imperial 
Eagles in Ulyanovsk Region got a Caspian 
breeding stereotype. On the right bank of 
river Volga the percentage is lower than 
mean – 23%; in Transvolga area – is higher 
– 56%.

The question arose if the alteration in 
breeding stereotype was a result of a breed-
ing adaptation of local birds or a result of an 
invasion of southern birds into the region?

We investigated 25 samples of mito-
chondrial DNA fragment (D-loop, 345 bp) 
of Imperial Eagles collected in three main 
breeding groups in Ulyanovsk Region – in 
Zasyzranskaya forest-steppe (n=12), in 
Transvolga area (n=8) and on the right bank 
of Volga in the central part of Ulyanovsk 
Region (Right-bank group) (n=4). Among 
them, 17 samples belong to birds with 
breeding stereotype typical for Volga popu-
lation and 8 – to birds with the non-typical 
breeding stereotype.

For DNA extraction we used molted 
feathers of adult birds, feather pulp of nest-
lings and blood of captive birds. The D-loop 
fragments were sequenced using a set of 
reagents for DNA sequencing BigDye® 
Terminator v3.1 Cycle Sequencing Kit in a 
genetic analyzer ABI PRISM 3500 (Applied 
Biosystems). The haplotype and nucleotide 
diversity of the mtDNA fragments was ana-
lyzed in the DnaSP 4.10 program. Pursuing 
the goal of identifying the haplotypes’ or-
igin and mutational bonds we constructed 
median networks using the software pack-
age NetWork 5.0.0.0.

The level of mtDNA control region variabil-
ity was found to be low matching intraspe-
cific level and vary from 2.1% to 0.0% (mean 
0.7%). The ratio of transitions to transver-
sions (Ts/Tv) was 8,0286 (R), and nucleotide 
frequencies were the following: A=28,9 %, 
T=28,2 %, C=24,2 % è G=18,7 %.

Intragroup level of genetic diversity was 
0.5% and coincide with the overall level of 
this index (0.5%). The mean value of be-
tween-group genetic diversity was 0.02%. 
Genetic diversity between main breeding 
groups – Zasyzran group, Right-bank group, 
and Transvolga group – was also insignifi-
cant. Divergency in the groups was 0.5%, 
0.8% and 0.4% respectively. The maximum 
level of divergence was noted between 
Zasyzran and Right-bank groups (0.7%), 
and minimum between Zasyzran and Trans-
volga groups (0.4%). Genetic variability 
within breeding groups was 0.6% and for 
the whole sampling – 0.5%. The mean val-
ue of intragroup genetic variability was only 

ïîâîлжñêîé ïîïуляцèè ñïîñîбîм гнåçдî-
âанèя – â ïîнèжåннûõ элåмåнòаõ рåльåфа 
è агрîландшафòаõ, êаê ïраâèлî, â раç-
âèлêå ñòâîла â ñрåднåé ÷аñòè êрîнû лè-
ñòâåннûõ дåрåâьåâ. Таêîé ñòåрåîòèï гнåç-
дîâанèя õараêòåрåн для раñïîлîжåннîé 
южнåå ïрèêаñïèéñêîé ïîïуляцèè âèда è 
â êîнцå ХХ â. â Ульянîâñêîé îблаñòè îò-
мå÷алñя êраéнå рåдêî.

Â наñòîяùåå âрåмя 34 % âñåõ гнåçдя-
ùèõñя â Ульянîâñêîé îблаñòè îрлîâ-мî-
гèльнèêîâ èмåюò «ïрèêаñïèéñêèé» òèï 
гнåçдîâанèя. Â Ïраâîбåрåжьå çна÷åнèя 
эòîгî ïîêаçаòåля нèжå ñрåднåгî ïî рåгè-
îну – 23 %, а â Заâîлжьå âûшå – 56 %. 
Яâляюòñя лè èçмåнåнèя бèîòîïè÷åñêîé 
ïрèурî÷åннîñòè îрлîâ, наñåляюùèõ 
Ñрåднåå Ïîâîлжьå, рåçульòаòîм адаï-
òацèè ïòèц ïîâîлжñêîé ïîïуляцèè èлè 
ñлåдñòâèåм çаñåлåнèя рåгèîна ïòèцамè 
южнûõ ïîïуляцèé, для êîòîрûõ òаêîé 
ñòåрåîòèï гнåçдîâанèя õараêòåрåн, îñòа-
åòñя нåâûяñнåннûм. 

Намè бûлè èññлåдîâанû 25 îбраç-
цîâ фрагмåнòа мèòîõîндрèальнîé ÄНК 
(D-loop, 345 ïн) îрлîâ-мîгèльнèêîâ ñ 
òåррèòîрèè Ульянîâñêîé îблаñòè èç òрåõ 
îñнîâнûõ гнåçдîâûõ груïïèрîâîê, наñå-
ляюùèõ Заñûçранñêую лåñîñòåïь (n=12), 
Заâîлжьå (n=8) è цåнòральную ÷аñòь Ïра-
âîбåрåжья Ульянîâñêîé îблаñòè (n=4). Иç 
нèõ 17 îбраçцîâ ïрèнадлåжèò ïòèцам ñ 
òèïè÷нûм для ïîâîлжñêîé ïîïуляцèè ñòå-
рåîòèïîм гнåçдîâанèя è 8 – ïòèцам ñ нå-
õараêòåрнûм для рåгèîна ñïîñîбîм гнåç-
дîâанèя.

Äля âûдåлåнèя ÄНК èñïîльçîâалè лèн-
нûå ïåрья âçрîñлûõ ïòèц, а òаêжå ïульïу 
ïåрьåâ ïòåнцîâ è êрîâь ïòèц, ñîдåржаùèõ-
ñя â нåâîлå. Ñåêâåнèрîâанèå фрагмåнòîâ 
Ä-ïåòлè ïрîâîдèлè ñ èñïîльçîâанèåм на-
бîра рåаêòèâîâ для ñåêâåнèрîâанèя ÄНК 
BigDye® Terminator v3.1 Cycle Sequencing 
Kit â гåнåòè÷åñêîм аналèçаòîрå ABI PRISM 
3500 (Applied Biosystems). Àналèç гаïлî-
òèïè÷åñêîгî è нуêлåîòèднîгî раçнîîбра-
çèя фрагмåнòîâ мòÄНК ïрîâåдåн â ïрî-
граммå DnaSP 4.10. Ñ цåлью âûяâлåнèя 
муòацèîннîé ñâяçè è èñòîрèè ïрîèñõîж-
дåнèя гаïлîòèïîâ бûлè ïîñòрîåнû мåдè-
аннûå ñåòè ñ èñïîльçîâанèåм ïаêåòа ïрî-
грамм NetWork 5.0.0.0.

Урîâåнь èçмåн÷èâîñòè фрагмåнòîâ êîн-
òрîльнîгî рåгèîна мòÄНК îрла-мîгèльнè-
êа îêаçалñя нèçêèм, ÷òî ñîîòâåòñòâуåò âну-
òрèâèдîâîму, è èçмåняåòñя â ïрåдåлå îò 
2,1 дî 0,0 % (â ñрåднåм îêîлî 0,7 %). Ïрè 
эòîм ñîîòнîшåнèå òранçèцèé è òранñâåр-
ñèé (Ts/Tv) ñîñòаâèлî 8,0286 (R), а нуêлå-
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0.05%. Thus, the sequencing of mtDNA 
fragments revealed that Imperial Eagles of 
Ulyanovsk region are genetically similar for 
the studied molecular marker and belong to 
the same polymorphic population.

We revealed a low level of genetic differ-
entiation between the geographical nest-
ing groups (0.4–0.7 %), and between bio-
topic groups (0.5 %). The maximum 
genetic diversity was found in Zasyzran 
forest-steppe area inhabited by the largest 
breeding group of Imperial Eagles in Volga 
region.

Eight haplotypes of mtDNA were identi-
fied, including 4 (RA, RB, RC, RD) previously 
unknown for Imperial Eagle. A median test 
shows the predominance of ancestral type 
D and several lineages of haplotypes genet-
ically related with haplotype D.

In Ulyanovsk region, we found only 4 
haplotypes out of 15 noted for Slovakia, 
Hungary, and Kazakhstan (D, E, F, R), which 
indicates a certain isolation of Volga pop-
ulation of Imperial Eagle from eastern and 
western ones. Newly found haplotypes of 
mtDNA make up 24% of the total set of 
samples. Three of them are not wide-spread 
in Volga population and represented by 
only one sample.

Median test of haplotypes from three 
North Eurasian populations of Imperial Ea-
gles (Pannon, Transural and Volga popula-
tions) found no clear geographical grouping 
of haplotypes from different localities.

The results of our research show that the 
Volga population of Eastern Imperial Eagle 
has a number of specific genetic traits as-
sociated with unique mtDNA haplotypes 
which presented both in individuals with 
typical and non-typical breeding stereo-
type. That means that increased number of 
Imperial Eagles in the region is not due to 
an expansion of Caspian birds into Middle 
Volga region, but is the result of the adapta-
tion of the indigenous Volga population to 
a variety of woodless habitats and unusual 
breeding conditions.

The genetical research was conducted in 
Penza State University. The authors are sin-
cerely grateful for the comprehensive assis-
tance to a head of laboratory Titov S.V.

Рис. 2. Медианная сеть гаплотипов нуклеотидных последовательностей (n=25) 
фрагмента контрольного региона (D-loop) мтДНК (345 пн) орлов-могильников 
из Ульяновской области. Длина ветвей, соединяющих отдельные гаплотипы, 
пропорциональна количеству мутационных шагов (указаны цифрой по линии 
связи). Размер круга указывает на относительную частоту соответствующих га-
плотипов в поволжской популяции. Белым цветом показаны гаплотипы орлов из 
Заволжской и Центральной гнездовых группировок, черным – из Засызранской 
гнездовой группировки.

Fig. 2. Median network of haplotypes sequences (n=25) of mitochondrial DNA 
control region fragment (D-loop, 345 bp) of Imperial Eagles from Ulyanovsk 
Region. A length of branches between haplotypes corresponds with the number of 
mutations (indicated with a digit along the line). The diameter of a circus indicates 
a relative frequency of corresponding haplotype in Volga population. Haplotypes 
of eagles from Transvolga and Right-bank groups are indicated with white color, 
from Zasyzran group – with black.

îòèднûå ÷аñòîòû ñîñòаâèлè для A=28,9 %, 
T=28,2 %, C=24,2 % è G=18,7 %.

Урîâåнь гåнåòè÷åñêîгî раçнîîбраçèя 
âнуòрè груïï è для âñåé âûбîрêè â цå-
лîм îêаçалñя раâнûм è ñîñòаâèл 0,5 %, а 
ñрåднåå çна÷åнèå мåжгруïïîâîгî гåнå-
òè÷åñêîгî раçнîîбраçèя – 0,02 %. Таêжå 
нåçна÷èòåльнûм îêаçалñя урîâåнь дèф-
фåрåнцèацèè мåжду îñнîâнûмè гнåçдî-
âûмè груïïèрîâêамè îрлîâ-мîгèльнèêîâ, 
наñåляюùèмè Заñûçранñêую лåñîñòåïь, 
цåнòральную ÷аñòь Ïраâîбåрåжья è За-
âîлжьå Ульянîâñêîé îблаñòè. Äèâåргåн-
цèя âнуòрè раññмаòрèâаåмûõ груïï ñî-
ñòаâèла 0,5, 0,8 è 0,4 % ñîîòâåòñòâåннî. 
Маêñèмальная ñòåïåнь дèâåргåнцèè îòмå-
÷åна мåжду гнåçдîâûмè груïïèрîâêамè, 
наñåляюùèмè Заñûçранñêую лåñîñòåïь è 
цåнòральную ÷аñòь Ïраâîбåрåжья (0,7 %), 
мèнèмальная – мåжду груïïèрîâêамè, наñå-
ляюùèмè Заñûçранñêую лåñîñòåïь è Заâîл-
жьå (0,4 %). Гåнåòè÷åñêîå раçнîîбраçèå 
âнуòрè гнåçдîâûõ груïïèрîâîê ñîñòаâèлî 
0,6 %, для âñåé âûбîрêè – 0,5 %, а ñрåднåå 
çна÷åнèå мåжгруïïîâîгî гåнåòè÷åñêîгî 
раçнîîбраçèя – лèшь 0,05 %. Таêèм îбра-
çîм, ïрîâåдåннûé аналèç ïîñлåдîâаòåль-
нîñòåé фрагмåнòîâ мòÄНК ïîêаçал, ÷òî 
даннûå îрлû-мîгèльнèêè, ïî èçу÷åннî-
му мîлåêулярнîму марêåру гåнåòè÷åñêè 
ñõîднû è îòнîñяòñя ê îднîé ïîлèмîрфнîé 
ïîïуляцèè. 
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Оòмå÷åна нèçêая гåнåòè÷åñêая дèффå-
рåнцèацèя êаê мåжду гåîграфè÷åñêèмè 
(0,4–0,7 %), òаê è бèòîïè÷åñêèмè гнåçдî-
âûмè груïïèрîâêамè (0,5 %). Маêñèмаль-
нîå гåнåòè÷åñêîå раçнîîбраçèå âûяâлåнî 
â Заñûçранñêîé лåñîñòåïè, гдå ñîñрåдîòî-
÷åна êруïнåéшая â Ïîâîлжьå гнåçдîâая 
груïïèрîâêа îрлîâ-мîгèльнèêîâ.

Иç 8 âûяâлåннûõ гаïлîòèïîâ мòÄНК 
îрлîâ-мîгèльнèêîâ, âûяâлåннûõ на òåр-
рèòîрèè Ульянîâñêîé îблаñòè, ÷åòûрå 
(RA, RB, RC, RD) нå бûлè ранåå îïèñанû 
для èññлåдуåмîгî âèда. Рåçульòаòû мåдè-
аннîгî òåñòа уêаçûâаюò на ïрåîбладанèå 
анцåñòральнîгî для Ñрåднåгî Ïîâîлжья 
гаïлîòèïа D, а òаêжå нåñêîльêèõ лèнèé 
гåнåòè÷åñêè ñâяçаннûõ ñ нèм гаïлîòèïîâ.

Иç 15 гаïлîòèïîâ, îбнаружåннûõ â 
Ñлîâаêèè, Âåнгрèè è Каçаõñòанå, на òåр-
рèòîрèè Ульянîâñêîé îблаñòè îòмå÷åнî 
òîльêî 4 (D, E, F, R). Таêîå раñïрåдåлåнèå 
гаïлîòèïîâ ïîêаçûâаåò нåêîòîрую îбî-
ñîблåннîñòь ïîâîлжñêîé ïîïуляцèè îр-
ла-мîгèльнèêа îòнîñèòåльнî çаïаднûõ è 
âîñòî÷нûõ ïîïуляцèé. На дîлю âнîâь îб-
наружåннûõ гаïлîòèïîâ мòÄНК ïрèõîдèò-
ñя 24 % âñåé âûбîрêè. Ïрè эòîм òрè èç 
÷åòûрåõ гаïлîòèïîâ нå ñòîль шèрîêî раñ-
ïрîñòранåнû â ïîâîлжñêîé ïîïуляцèè è â 
èçу÷åннîé âûбîрêå ïрåдñòаâлåнû òîльêî 
îднèм îбраçцîм.

Мåдèаннûé òåñò гаïлîòèïîâ ïî òрåм 
åâраçèéñêèм ïîïуляцèям îрлîâ-мîгèль-
нèêîâ (ïаннîнñêîé, çауральñêîé è ïî-
âîлжñêîé) уêаçûâаåò на îòñуòñòâèå ÷åòêîé 
гåîграфè÷åñêîé груïïèрîâêè гаïлîòèïîâ 
èç раçлè÷нûõ лîêалèòåòîâ Ñåâåрнîé Åâра-
çèè.

Иç рåçульòаòîâ ïрîâåдåннûõ èññлåдî-
âанèé âèднî, ÷òî ïîâîлжñêая ïîïуляцèя 
îрла-мîгèльнèêа èмååò ряд ñïåцèфè÷å-
ñêèõ гåнåòè÷åñêèõ ïрèçнаêîâ, ñâяçаннûõ ñ 
налè÷èåм ïрèñуùèõ òîльêî åé гаïлîòèïîâ 
мòÄНК, îбнаружåннûõ у ïòèц êаê ñ òè-

ïè÷нûм, òаê è ñ нåòèïè÷нûм ñòåрåîòèïîм 
гнåçдîâанèя. Эòîò фаêò ñâèдåòåльñòâуåò î 
òîм, ÷òî уâåлè÷åнèå ÷èñлåннîñòè ïîâîлж-
ñêîé ïîïуляцèè îрлîâ, âåрîяòнî, нå ñâя-
çанî ñ эêñïанñèåé â Ñрåднåå Ïîâîлжьå 
ïòèц ïрèêаñïèéñêîé ïîïуляцèè. Бîлåå âå-
рîяòна ñèòуацèя, ïрè êîòîрîé уâåлè÷åнèå 
÷èñлåннîñòè îрлîâ-мîгèльнèêîâ â раññма-
òрèâаåмîм рåгèîнå ïрîèñõîдèò â рåçуль-
òаòå адаïòацèè êîрåннîé, ïîâîлжñêîé, 
ïîïуляцèè âèда ê раçнîîбраçнûм уñлîâè-
ям îбèòанèя â малîîблåñåннûõ ландшаф-
òаõ è нåòèïè÷нûм уñлîâèям гнåçдîâанèя.

Гåнåòè÷åñêèå èññлåдîâанèя ïрîâåдåнû 
на баçå Ïåнçåнñêîгî гîñударñòâåннîгî 
унèâåрñèòåòа. Àâòîрû âûражаюò èñêрåн-
нюю ïрèçнаòåльнîñòь çа âñåñòîрîннюю 
ïîмîùь руêîâîдèòåлю лабîраòîрèè Тèòî-
âу Ñ.Â.

Рис. 3. Медианная сеть гаплотипов нуклеотидных последовательностей фраг-
мента контрольного региона (D-loop) мтДНК (345 пн) орлов-могильников с тер-
ритории Северной Евразии. Длина ветвей, соединяющих отдельные гаплотипы, 
пропорциональна количеству мутационных шагов (указаны цифрой по линии 
связи). Белые пунсоны – гаплотипы из поволжской популяции, черные пунсоны 
– гаплотипы из паннонской и (или) зауральской популяций, черно-белые пунсо-
ны – общие гаплотипы для всех поволжской и паннонской и (или) зауральской 
популяций.

Fig. 3. Median network of haplotypes sequences (n=25) of mitochondrial DNA 
control region fragment (D-loop, 345 bp) of Imperial Eagles from Northern 
Eurasia. A length of branches between haplotypes corresponds with the number 
of mutations (indicated with a digit along the line). Haplotypes of eagles from 
Volga population are indicated with white color; from Pannon and (or) Transural 
population – with black; shared haplotypes are black-and-white.
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White-tailed Eagle (Haliaeetus albicilla) 
has its distribution range in the top of the 
northern hemisphere from Greenland in 
west to Asia in east, also including Iceland. 
According to IUCN Red List, the White-
tailed Eagle is of least concern (LC). But 
even though it´s generally doing well, that 
has not always been the case, and it might 
not reflect the present status of all popula-
tions either. 

In the last part of the 18th hundreds the 
size of the Icelandic population of White-
tailed Eagle plummeted to only around 20 
pairs, and the population went through a 
severe bottleneck lasting for half a century. 
The population is now recovering slowly 
and has reached more than 70 pairs, but 
the fecundity is only one third of the of 
the European mainland populations, which 
have also been through a bottleneck. This 
indicates that the Icelandic population may 
suffer from inbreeding depression and ac-
cumulation of deleterious mutations due to 
small population size. 

As a part of a PhD project we are inves-
tigating the genomics of the current Ice-
landic white-tailed eagle population, in 
comparison with genomic data from other 
larger and outbred populations, and to his-
toric samples from before the bottleneck in 
Iceland. We are examining the population 
structure, potential effects of small popula-
tion size, signs of inbreeding and genomic 
selection. We present here the results of an 
analyzes of a bottleneck using the White-
tailed Eagles as a case study.

Орлан-бåлîõâîñò (Haliaeetus albicilla) шè-
рîêî раñïрîñòранåн â ñåâåрнîм ïîлуша-
рèè îò Грåнландèè на çаïадå дî Яïîнèè 
на âîñòîêå, âêлю÷ая Иñландèю. Ñîглаñнî 
Краñнîму лèñòу МÑОÏ (IUCN) îрлан-бå-
лîõâîñò îòнîñèòñя ê âèдам ñ мèнèмальнûм 
рèñêîм. Нî нåñмîòря на òî, ÷òî ñåé÷аñ îр-
лану нè÷òî нå угрîжаåò, òаê бûлî нå âñåг-
да, è эòîò ñòаòуñ нå îòражаåò нûнåшнåгî 
ñîñòîянèя åгî ïîïуляцèé.

Â êîнцå XIX âåêа раçмåр èñландñêîé ïî-
ïуляцèè бåлîõâîñòа рåçêî ñîêраòèлñя дî 
20 ïар è ïîïуляцèè ïрèшлîñь ïрîéòè ÷å-
рåç «буòûлî÷нîå гîрлûшêî», çаòянуâшååñя 
на ïîлâåêа. Ñåé÷аñ ïîïуляцèя мåдлåннî 
âîññòанаâлèâаåòñя è ужå ïåрåшагнула ру-
бåж â 70 ïар, нî åё ïлîдîâèòîñòь ñîñòаâля-
åò лèшь 1/3 îò ïлîдîâèòîñòè åâрîïåéñêèõ 
ïîïуляцèé, êîòîрûå òаêжå ïрîшлè ÷åрåç 
«буòûлî÷нîå гîрлûшêî». Эòî гîâîрèò î 
òîм, ÷òî èñландñêая ïîïуляцèя ñòрадаåò îò 
âûñîêîгî урîâня èнбрåднîé дåïрåññèè è 
наêîïлåнèя âрåднûõ муòацèé èç-çа малîгî 
раçмåра. 

Мû èçу÷èлè гåнîòèïû îрланîâ-бåлîõâî-
ñòîâ èç ñîâрåмåннîé èñландñêîé ïîïуля-
цèè, ñраâнèâая èõ ñ даннûмè èç другèõ, 
бîльшèõ ïî раçмåру ауòбрåднûõ ïîïуля-
цèé, а òаêжå ñ èñòîрè÷åñêèмè îбраçца-
мè ÄНК ïòèц жèâшèõ â Иñландèè ранåå. 
Мû èññлåдуåм ïîïуляцèîнную ñòруêòуру, 
âîçмîжнûå эффåêòû малîгî раçмåра ïî-
ïуляцèè, ïрèçнаêè èнбрèдèнга è гåнîм-
ную ñåлåêцèю è îцåнèâаåм ïîñлåдñòâèя 
эффåêòа «буòûлî÷нîгî гîрлûшêа» на ïрè-
мåрå îрлана-бåлîõâîñòа.
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Approximately 500–1000 White-tailed 
Eagles (Haliaeetus albicilla) each year win-
ter in Japan. These include both residents 
breeding in northern Japan and migrants 
from regions farther north, such as the far 
east of Russia. Collision with wind turbines 
has recently emerged as the primary cause 
of death for White-tailed Eagles in Japan 
and the negative impact of this increased 
mortality on the population is a matter of 
concern.  Most collisions occurred during 
the wintering period in Hokkaido, the 
northernmost part of Japan, but the origin 
of the dead birds is currently unknown.  
Japanese resident population may be ge-
netically different from the population in 
far east Russia, and an evaluation of the 
impact of mortalities from collisions on 
each subpopulation is required. Therefore, 
the purpose of this study is to examine the 
genetic differences among the regional 
breeding populations of White-tailed Ea-
gles in Hokkaido and far east Russia, and to 
estimate the origins of dead eagles found 
at wind farms in Hokkaido based on genet-
ic analyses.  Mitochondrial DNA (mtDNA) 
haplotypes of the dead eagles were com-
pared with the haplotype datasets from 
breeding populations in Hokkaido and in 
the four regions of far east Russia. Multi-
locus genotypes from nuclear DNA were 
also analyzed using assignment methods. 
The results of these analysis suggested that 
three different haplogroups existed within 
the mtDNA haplotype datasets and it was 
likely that the majority of eagles died in 
turbine collisions in Hokkaido originated 
from the Hokkaido breeding population.

Åжåгîднî â Яïîнèè çèмуåò 500–1000 îр-
ланîâ-бåлîõâîñòîâ (Haliaeetus albicilla). Эòî 
âêлю÷аåò è рåçèдåнòнûõ îñîбåé, êîòîрûå 
гнåçдяòñя на ñåâåрå Яïîнñêèõ îñòрîâîâ, è 
мèгранòîâ èç бîлåå ñåâåрнûõ рåгèîнîâ, 
òаêèõ êаê Äальнèé Âîñòîê Рîññèè. Ñòîлêнî-
âåнèя ñ âåòрянûмè òурбèнамè ñ нåдаâнèõ 
ïîр на÷алî çанèмаòь ïåрâîå мåñòî ñрåдè 
ïрè÷èн гèбåлè îрланîâ â Яïîнèè. Âîçрîñ-
шая â рåçульòаòå ñмåрòнîñòь è нåгаòèâнûé 
эффåêò на ïîïуляцèю âûçûâаюò бåñïîêîé-
ñòâî. Бîльшèнñòâî ñòîлêнîâåнèé ïрîèñõî-
дèò â çèмнèé ïåрèîд на Хîêêаéдî – â ñамîé 
ñåâåрнîé ÷аñòè Яïîнèè, нî ïрîèñõîждå-
нèå ïîгèбшèõ ïòèц дî ñèõ ïîр нå èçâåñòнî. 
Мû ïрåдïîлîжèлè, ÷òî Яïîнñêая îñåдлая 
ïîïуляцèя мîжåò èмåòь гåнåòè÷åñêèå îò-
лè÷èя îò ïîïуляцèè Äальнåгî Âîñòîêа Рîñ-
ñèè, ÷òî ïîçâîлèлî бû îцåнèâаòь нåгаòèâ-
нûé эффåêò îò ñòîлêнîâåнèé ñ âåòряêамè 
нåçаâèñèмî для îбåèõ ñубïîïуляцèé. Цåль 
даннîгî èññлåдîâанèя – èçу÷èòь гåнåòè÷å-
ñêèå раçлè÷èя мåжду гнåçдîâûмè ïîïуля-
цèямè îрлана-бåлîõâîñòа на Хîêêаéдî è на 
Äальнåм Âîñòîêå Рîññèè è уñòанîâèòь ïрî-
èñõîждåнèå îрлîâ, ïîгèбшèõ на âåòрянûõ 
фåрмаõ на Хîêêаéдî на îñнîâанèè гåнå-
òè÷åñêîгî аналèçа. Мû ñраâнèлè мèòîõîн-
дрèальнûå гаïлîòèïû ïîгèбшèõ ïòèц ñ дан-
нûмè î гаïлîòèïаõ ïîïуляцèè, гнåçдяùåéñя 
на Хîêêаéдî, è ÷åòûрьмя гнåçдîâûмè груï-
ïèрîâêамè ñ Äальнåгî Âîñòîêа. Таêжå бûлè 
ïрîаналèçèрîâанû мнîгîлîêуñнûå гåнî-
òèïû ядåрнîé ÄНК. Рåçульòаòû уêаçûâаюò 
на ñуùåñòâîâанèå òрåõ мèòîõîндрèальнûõ 
гаïлîгруïï, а òаêжå на òî, ÷òî бîльшèнñòâî 
ïîгèбшèõ îрлîâ èмåлè ïрîèñõîждåнèå èç 
ïîïуляцèè на Хîêêаéдî.
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Speciation patterns and processes in 
Palearctic buzzards (genus Buteo) are a 
long-standing example of morphologi-
cal and genetic data incongruence. In this 
study we used molecular analyses to as-
sess the systematics, phylogeography and 
population genetic structure of three nom-

Хараêòåр è ïрîцåññû âèдîîбраçîâанèя у 
Ïалåарêòè÷åñêèõ êанюêîâ (рîд Buteo) яâ-
ляюòñя даâнèм ïрèмåрîм нåñîîòâåòñòâèя 
мîрфîлîгè÷åñêèõ è гåнåòè÷åñêèõ даннûõ. 
Â нашåм èññлåдîâанèè мû ïрèмåнèлè мî-
лåêулярнûå мåòîдû аналèçа для îцåнêè 
ñèñòåмаòè÷åñêîé, фèлîгåîграфè÷åñêîé 
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Мохноногий курганник (Buteo hemilasius). 
Фото И. Карякина.

Upland Buzzard (Buteo hemilasius). 
Photo by I. Karyakin.
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inal species of Palearctic buzzards, Buteo 
buteo (including B. b. vulpinus), B. rufinus 
(including B. r. cirtensis) and B. hemilasius. 
Phylogenetic analyses inferred from the mi-
tochondrial data recover B. hemilasius as 
basal to sister clades B. r. rufinus and the B. 
buteo complex (B. b. buteo, B. b. vulpinus, 
but also including B. r. cirtensis). In contrast, 
there was incomplete lineage sorting of four 
nuclear loci, suggesting an ancestral pool 
for all species. Time-trees suggest popula-
tion contractions and expansions through-
out the Pleistocene. The current phyloge-
netic grouping of B. r. cirtensis within the B. 
buteo complex indicates its likely incorrect 
taxonomical status. Demographic analyses 
inferred from genotype analyses reveal rel-
atively constant population sizes for B. he-
milasius, B. r. rufinus, and B. b. vulpinus, 
but a dramatic population expansion in B. b. 
cirtensis (comb. nov.) within the last 3 kya. 
Microsatellite data suggests likely introgres-
sion between all taxa, but mostly between 
B. b. cirtensis and B. b. buteo, and between 
B. r. rufinus and B. hemilasius. Overall, our 
study illustrates how complex population 
processes over the Late Pleistocene have 
shaped the patterns of genetic divergence 
in Palearctic buzzards, due to the effects of 
population expansions and contractions, 
with hybridization at contact zones leading 
to admixture, introgression and incomplete 
lineage sorting. Here we report in advance 
the study that is being currently ultimated 
for publication.

è ïîïуляцèîннî-гåнåòè÷åñêîé ñòруêòурû 
òрåõ нîмèнаòèâнûõ âèдîâ ïалåарêòè÷å-
ñêèõ êанюêîâ – Buteo buteo (âêлю÷ая B. b. 
vulpinus), B. rufinus (âêлю÷ая B. r. cirtensis) 
è B. hemilasius. Фèлîгåнåòè÷åñêèé аналèç 
ñдåланнûé на îñнîâå мèòîõîндрèальнûõ 
даннûõ ïîêаçал, ÷òî B. hemilasius яâляåò-
ñя âнåшнåé груïïîé ïî îòнîшåнèю ê ñå-
ñòрèнñêèм êладам B. r. rufinus è êîмïлåêñу 
B. buteo (B. b. buteo, B. b. vulpinus, è òаê-
жå ñюда îêаçалñя îòнåñён B. r. cirtensis). 
Ñ другîé ñòîрîнû, мû наблюдалè эффåêò 
нåïîлнîгî раñõîждåнèя гåнåалîгè÷åñêèõ 
лèнèé â ÷åòûрåõ ядåрнûõ лîêуñаõ, ÷òî 
уêаçûâаåò на ñуùåñòâîâанèå ïрåдêîâîгî 
гåннîгî ïула для âñåõ èçу÷åннûõ âèдîâ. 
Äаòèрîâанèå фèлîгåнåòè÷åñêèõ дåрåâьåâ 
уêаçûâаåò на êîлåбанèя ÷èñлåннîñòè ïîïу-
ляцèé – ñîêраùåнèя è рîñò, â эïîõу Ïлåé-
ñòîцåна. Ïîлу÷åннîå фèлîгåнåòè÷åñêîå 
раçмåùåнèå B. r. cirtensis âнуòрè êîмïлåê-
ñа B. buteo âåрîяòнî ñèгналèçèруåò î åгî 
нåâåрнîм òаêñîнîмè÷åñêîå ïîлîжåнèè. 
Иçу÷åнèå раçмåрîâ ïîïуляцèè è åё дèна-
мèêè на îñнîâå аналèçа гåнîòèïîâ ïîêа-
çал, ÷òî раçмåр ïîïуляцèè B. hemilasius, 
B. r. rufinus, è B. b. vulpinus îòлè÷алñя îò-
нîñèòåльнîé ñòабèльнîñòью, â òî âрåмя 
êаê у B. b. cirtensis (comb. nov.) ïрîèçî-
шåл âïå÷аòляюùèé рîñò ïîïуляцèè â òå÷å-
нèå ïîñлåднèõ òрёõ òûñя÷åлåòèé. Äаннûå 
ïî мèêрîñаòåллèòам уêаçûâаюò на ñуùå-
ñòâåннûé îбмåн гåнåòè÷åñêîé èнфîрма-
цèåé мåжду âñåмè èçу÷åннûмè òаêñамè, 
нî наèбîлåå âñåгî мåжду B. b. cirtensis è 
B. b. buteo, а òаêжå мåжду B. r. rufinus è 
B. hemilasius. Â цåлîм, нашå èññлåдîâанèå 
ïîêаçûâаåò, êаê ñлîжнûå ïîïуляцèîннûå 
ïрîцåññû âî âрåмåна ïîçднåгî Ïлåéñòî-
цåна âлèяюò на õараêòåр гåнåòè÷åñêîé 
дèâåргåнцèè у Ïалåарêòè÷åñêèõ êанюêîâ 
благîдаря рîñòу è ïадåнèю ÷èñлåннîñòè 
ïîïуляцèè, ñ гèбрèдèçацèåé â çîнå êîн-
òаêòîâ, ïрèâîдяùåé ê ñмåшåнèю, èнòрî-
грåññèè è нåïîлнîму раñõîждåнèю гåнå-
алîгè÷åñêèõ лèнèé. Äаннîå èññлåдîâанèå 
â наñòîяùèé мîмåнò ïрîõîдèò фèнальную 
ïîдгîòîâêу ê ïублèêацèè è на êîнфåрåн-
цèè будåò ïрåдñòаâлåнî дî åгî îфèцèаль-
нîгî âûõîда â ñâåò.
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The Black Kite (Milvus migrans) is common 
on the Eurasian continent, in Africa and Aus-
tralia. This raptor’s successful adaptation to 
the anthropogenic landscape is intriguing, 
and the Black Kite’s abundance had recently 
been increasing. There are several subspe-
cies of the Black Kite, but information about 
the phylogeny and structure of the species 
population remains extremely scarce. At-
tempts to clarify the phylogenetic relation-
ships between subspecies based on DNA 
sequences have so far been confined to a 
very small sample of individuals, a majority 
of which were obtained in Europe.

We collected tissue samples of about 550 
Black Kite individuals of four subspecies 
from different locations in Eurasia (including 
the countries of Europe, Russia, Kazakhstan, 
Mongolia, Pakistan, and India), as well as 
from Australia. Using the data on the mito-
chondrial cytochrome b gene (CytB) poly-
morphism, we showed that the geograph-
ical distribution of haplotypes corresponds 
to the distribution of three subspecies of 
Black Kite in Eurasia (M. m. migrans, M. 
m. lineatus, M. m. govinda) and is in good 
agreement with phenotypic analysis of Eur-
asian Black Kites. Thus, it can be stated that 
CytB polymorphism allows to clearly sepa-
rate these subspecies.

Analysis of the CytB haplotypes network 
showed that the Black Kite population in 
Northern Eurasia was divided into eastern 
and western groups during the Pleistocene 

Чёрнûé êîршун (Milvus migrans) раñïрî-
ñòранён на Åâраçèéñêîм êîнòèнåнòå, â 
Àфрèêå è Àâñòралèè. Он èнòåрåñåн òåм, 
÷òî уñïåшнî ïрèñïîñаблèâаåòñя ê анòрî-
ïîгåннîму ландшафòу, è åгî ÷èñлåннîñòь 
â ïîñлåднåå âрåмя раñòёò. Âûдåляюò нå-
ñêîльêî ïîдâèдîâ ÷ёрнîгî êîршуна, îдна-
êî èнфîрмацèя î фèлîгåнèè è ñòруêòу-
рå ïîïуляцèè âèда дî ñèõ ïîр îñòаâалаñь 
êраéнå ñêуднîé. Ïîïûòêè âûяñнèòь фèлî-
гåнåòè÷åñêèå îòнîшåнèя мåжду ïîдâèдамè 
на îñнîâå ïîñлåдîâаòåльнîñòåé ÄНК дî ñèõ 
ïîр îгранè÷èâалèñь î÷åнь нåбîльшèмè âû-
бîрêамè îñîбåé, â îñнîâнîм èç Åâрîïû.

Мû ñîбралè îбраçцû òêанåé îêîлî 550 
îñîбåé ÷ёрнîгî êîршуна 4-õ ïîдâèдîâ èç 
раçнûõ òî÷åê Åâраçèè (âêлю÷ая ñòранû 
Åâрîïû, Рîññèю, Каçаõñòан, Мîнгîлèю, 
Ïаêèñòан è Индèю), а òаêжå èç Àâñòра-
лèè. Иñïîльçуя даннûå ïî ïîлèмîрфèçму 
мèòîõîндрèальнîгî гåна cytochrome b 
(CytB), мû ïîêаçалè, ÷òî гåîграфè÷åñêîå 
раñïрåдåлåнèå гаïлîòèïîâ åâраçèéñêèõ 
êîршунîâ õîрîшî ñîглаñуåòñя ñ даннûмè 
фåнîòèïè÷åñêîгî аналèçа è ñîîòâåòñòâуåò 
арåалам òрёõ ïîдâèдîâ: M. m. migrans, M. 
m. lineatus, M. m. govinda. Таêèм îбраçîм, 
мîжнî уòâåрждаòь, ÷òî ïîлèмîрфèçм CytB 
ïîçâîляåò раçдåлèòь эòè ïîдâèдû.

Àналèç ñåòè гаïлîòèïîâ CytB ïîêаçал, 
÷òî ïîïуляцèя ÷ёрнûõ êîршунîâ Ñåâåр-
нîé Åâраçèè, ïî-âèдèмîму, бûла раçдå-
лåна на âîñòî÷нûé è çаïаднûé фрагмåнòû 
âî âрåмя ïîñлåднåгî îлåдåнåнèя. Ïîñлå 
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Рис. 1. Места сбора 
образцов.

Fig. 1. Sample 
collection locations.
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glaciations. Due to warming and forest 
expansion, the areas of these populations 
began to grow intensively and to date 
have formed a wide intergradations zone 
in Western Siberia (from the Middle Volga 
to Altai). It also turned out that the South 
Asian subspecies M. m. govinda and the 
Australian M. m. affinis belong to the same 
branch of the phylogenetic tree, although it 
is now considered that these populations 
have no contact with each other. Apparent-
ly, this branch of the Black Kite has settled in 
South Asia and Australia in a short period of 
time at the end of the Pleistocene.

The work is supported by the budget 
project 0310-2018-0010.

ïîòåïлåнèя è раñïрîñòранåнèя лåñнîé 
раñòèòåльнîñòè арåалû эòèõ ïîïуляцèé 
ñòалè раñшèряòьñя è на даннûé мîмåнò 
îбраçîâалè шèрîêую çîну èнòåрградацèè 
â Заïаднîé Ñèбèрè (фаêòè÷åñêè îò Ñрåд-
нåé Âîлгè дî Àлòая âêлю÷èòåльнî). Â òî 
жå âрåмя îêаçалîñь, ÷òî M. m. govinda è 
M. m. affinis ïрèнадлåжаò ê îднîé âåòâè 
фèлîгåнåòè÷åñêîгî дрåâа, õîòя на даннûé 
мîмåнò ñ÷èòаåòñя, ÷òî îнè нå êîнòаêòè-
руюò друг ñ другîм. Ïî âñåé âèдèмîñòè, 
эòа âåòâь ÷ёрнûõ êîршунîâ çа нåбîльшîé 
ñрîê раññåлèлаñь на òåррèòîрèè Южнîé 
Àçèè è Àâñòралèè â êîнцå Ïлåéñòîцåна.

Работа поддержана бюджетным проек-
том 0310-2018-0010.
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Nowadays the anthropogenic pressure on 
the falconry species is significant and in-
cludes a variety of factors. The most affect-
ed among all large falcons are Saker Falcon 
(Falco cherrug), Gyrfalcon (F. rusticolus) and 
Peregrine Falcon (F. peregrinus). For proper 
conservation and breeding programs it is 
crucial to know these species characteris-
tics, including morphological and genetic 
data. This study was conducted between 
2016 and 2018 and the main goal was to 
compare diversity of two close large falcon 
species Saker Falcon and Gyrfalcon based on 
morphological and genetic characteristics. 
The morphological research part was per-
formed based on the collection of Zoological 
museum of Moscow University and selected 
characteristics were as follows: tail and wing 
length, primary projection, tarsometatarsus 
and its unfledged part, height and width of 
the beak and its length measured from cere 
and from nostril’s edge. The genetic tasks 
were solved at the Laboratory of Popula-
tion Genetics in Vavilov Institute of Gener-
al Genetics Russian Academy of Sciences 
and 12 nuclear microsatellite loci (NVH fp5, 
fp13, fp31, fp46-1, fp79-1, fp82-2, fp86-2, 
fp89, fp92-1, fr34, fr142, fr164-1) were used 
as markers. The paper revealed that mor-
phological characteristics demonstrate the 
higher differentiation level between species 
than population genetic characteristics. The 
chosen microsatellite loci cannot distinguish 
the clearly border between Saker Falcon and 
Gyrfalcon. Both species reveal the low ge-
netic diversity what is corresponded to the 
bottle neck idea in their evolutional history 
according to phylogenetic results.

Трè âèда ñîêîлîâ: балîбан (Falco cherrug), 
êрå÷åò (F. rusticolus) è ñаïñан (F. peregrinus) 
îêаçалèñь наèбîлåå ïîдâåржåннûмè âîç-
дåéñòâèю ñî ñòîрîнû ÷åлîâåêа. Äля êîр-
рåêòнûõ ïрîграмм îõранû ÷рåçâû÷аéнî 
âажнî раñшèряòь баçу çнанèé îб эòèõ âè-
даõ, âêлю÷ая гåнåòè÷åñêèå даннûå. Оñнîâ-
ная цåль даннîгî èññлåдîâанèя, ïрîâåдåн-
нîгî â ïåрèîд ñ 2016 ïî 2018 г, ñîñòîèò 
â ñраâнåнèè èçмåн÷èâîñòè êрå÷åòа è балî-
бана на îñнîâанèè мîрфîлîгè÷åñêèõ è ïî-
ïуляцèîннî-гåнåòè÷åñêèõ õараêòåрèñòèê. 
Мîрфîлîгè÷åñêая ÷аñòь èññлåдîâанèя 
ïрîâåдåна на баçå êîллåêцèè Зîîлîгè÷å-
ñêîгî Муçåя МГУ, è для ñраâнåнèя бûлè 
âûбранû ñлåдуюùèå ïарамåòрû: длèна õâî-
ñòа, êрûла è åгî âåршèнû, цåâêè è åå нåî-
ïåрåннîé ÷аñòè, âûñîòа è шèрèна êлюâа, а 
òаêжå åгî длèна, èçмåрåнная îò âîñêîâèцû 
è êрая нîçдрè. Гåнåòè÷åñêèå çада÷è бûлè 
рåшåнû â лабîраòîрèè ïîïуляцèîннîé гå-
нåòèêè ИОГåн РÀН, â êа÷åñòâå марêåрîâ 
бûлè âûбранû 12 ядåрнûõ мèêрîñаòåллèò-
нûõ лîêуñîâ: NVH fp5, fp13, fp31, fp46-1, 
fp79-1, fp82-2, fp86-2, fp89, fp92-1, fr34, 
fr142, fr164-1. Ïî рåçульòаòам èññлåдîâа-
нèя, мîжнî гîâîрèòь î òîм, ÷òî мîрфî-
лîгè÷åñêèå õараêòåрèñòèêè даюò гîраçдî 
бîльшую ñòåïåнь раçлè÷èя мåжду âèдамè, 
÷åм ïîïуляцèîннî-гåнåòè÷åñêèå. Âûбран-
нûå мèêрîñаòåллèòнûå лîêуñû нå âûяâляюò 
÷åòêîé дèффåрåнцèацèè мåжду âèдам, ÷òî 
ïрåдïîлîжèòåльнî ñîîòâåòñòâуåò ñфîрму-
лèрîâаннîé на îñнîâå фèлîгåнåòè÷åñêèõ 
èññлåдîâанèé гèïîòåçå ñуùåñòâîâанèя òаê 
наçûâаåмîгî «буòûлî÷нîгî гîрлûшêа» â 
èñòîрèè фîрмèрîâанèя, âåрîяòнî, î÷åнь 
мîлîдûõ âèдîâ.
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Saker Falcon (Falco cherrug, Gray, 1834), 
one of the large falcons of Russia, has the 
status of endangered species according to 
the IUCN Red List (BirdLife International, 
2018) and is also included in the Red Data 
Book and the list of outstanding natural re-
sources of the Russian Federation (Galushin, 
2001; Nikolenko, 2013). The Altai-Sayan 
region is a highly important Saker habitat 
since the unique “Altay” morph of the Sa-
ker is registered only here (Sushkin, 1938). 
The current population of Saker in the re-
gion is characterized by continual decline 
of its phenotypic diversity and abundance 
from 1990s (Kovacs et al., 2014; Nikolen-
ko et al., 2014). In 2017, we initiated the 
reintroduction project for conservation and 
recovery of the Saker population in the area 
(Karyakin et al., 2017). For this project, the 
accordance of reintroduced birds to the nat-
ural population is assessed with molecular 
genetic methods. Currently, there is only 
one known population-genetic marker to 
separate the Saker into eastern and western 

Балîбан (Falco cherrug, Gray, 1834), îдèн 
èç êруïнûõ ñîêîлîâ Рîññèè, èмååò ñòаòуñ 
угрîжаåмîгî âèда ñîглаñнî Краñнîму лè-
ñòу МÑОÏ (BirdLife International, 2018), а 
òаêжå âнåñён â Краñную êнèгу Рîññèè è 
ñïèñîê îñîбî цåннûõ âèдîâ Рîññèéñêîé 
Фåдåрацèè (Галушèн, 2001; Нèêîлåнêî, 
2013). Àлòаå-Ñаянñêèé рåгèîн яâляåò-
ñя îднîé èç êлю÷åâûõ òåррèòîрèé арå-
ала âèда, ïîñêîльêу çдåñь îбèòаåò åгî 
унèêальная «алòаéñêая» мîрфа (Ñушêèн, 
1938). Ñîâрåмåнная ïîïуляцèя балîба-
на â рåгèîнå õараêòåрèçуåòñя ïрîдîл-
жаюùèмñя ñнèжåнèåм фåнîòèïè÷åñêîгî 
раçнîîбраçèя è ÷èñлåннîñòè c 1990õ гî-
дîâ (Кîâа÷ è др., 2014; Нèêîлåнêî è др., 
2014). Â 2017 гîду бûл на÷аò ïрîåêò ïî 
ñîõранåнèю è âîññòанîâлåнèю балîбана 
«алòаéñêîгî» фåнîòèïа на даннîé òåррè-
òîрèè (Каряêèн è др., 2017). Чаñòью эòîгî 
ïрîåêòа òаêжå яâляåòñя мîлåêулярнî-гå-
нåòè÷åñêîå ñîïрîâîждåнèå, ïîçâîляюùåå 
îцåнèòь ñîîòâåòñòâèå ïрèрîднûõ è ïîдñа-
жèâаåмûõ ïòèц. Â наñòîяùåå âрåмя èçâå-



226 Ïåðíàòûå õèùíèêè è èõ îõðàíà 2018, Спåцвûп. 1 Мàòåðèàлû êîíфåðåíцèй

Contact:
Darja Rozhkova
Koltzov Institute of 
Developmental Biology 
of Russian Academy of 
Sciences IDB RAS
Vavilova str., 26
Moscow, 
Russia, 119334
tel.: +79017439525
darroznature@gmail.com

Ludmila Zinevich
lzinevich@gmail.com

Elvira Nikolenko
elnik2007@ya.ru

Yaroslav Redkin
yardo@mail.ru

Valentina Tambovceva
lynx1994@gmail.com

Elena Shnayder
equ001@gmail.com

Dmitry Schepetov
d.schepetov@idbras.ru

Igor Karyakin
ikar_research@mail.ru

populations: the fragment of mitochondri-
al control region (D-loop) (Nittinger et al., 
2007). We used the full-length and different 
parts of D-loop sequences obtained by PCR 
and Sanger sequencing, with a created set 
of primers for genetic support of the rein-
troduction. Previously we analysed 78 DNA 
samples from growing and molted feath-
ers of wild birds collected from indepen-
dent nests in the Altai-Sayan region (Altai, 
Tuva Republic, Khakassia Republic, Western 

ñòåн åдèнñòâåннûé гåнåòè÷åñêèé марêåр – 
фрагмåнò êîнòрîльнîгî рåгèîна (D-ïåòлè) 
мèòîõîндрèальнîгî гåнîма, ïîçâîляюùèé 
дèффåрåнцèрîâаòь ïîïуляцèè балîбана 
на çаïадную è âîñòî÷ную (Nittinger et al, 
2007). Ранåå ñ ïîмîùью мåòîдîâ ÏЦР è 
ñåêâåнèрîâанèя ïî Ñэнгåру ñ раçрабîòан-
нîé бèблèîòåêîé ïраéмåрîâ мû ïрîана-
лèçèрîâалè 78 îбраçцîâ ÄНК èç лèннûõ è 
раñòуùèõ ïåрьåâ дèêèõ ïòèц, ñîбраннûõ 
на нåçаâèñèмûõ гнåçдаõ Àлòаå-Ñаянñêî-
гî рåгèîна (Àлòаé, Рåñïублèêа Тûâа, Рå-
ñïублèêа Хаêаñèя, Заïадная Мîнгîлèя) â 
2003–2017 гг., è уñòанîâèлè, ÷òî â ïîïу-
ляцèè даннîé òåррèòîрèè ïрèñуòñòâуюò 
êаê âîñòî÷ная, òаê è çаïадная гаïлîгруïïû 
(Зèнåâè÷ è др., 2018). Â рåçульòаòå ана-
лèçа 10 îбраçцîâ ÄНК îò ïòåнцîâ «алòаé-
ñêîгî» фåнîòèïа, âûïуùåннûõ â ïрèрîду 
â 2017 г., бûлî ïîêаçанî, ÷òî ïòèцû дан-
нîгî фåнîòèïа òаêжå мîгуò ïрèнадлåжаòь 
ê îбåèм гаïлîгруïïам (Рîжêîâа, 2018). 
Àналèç ïîñлåдîâаòåльнîñòè D-ïåòлè 10 
муçåéнûõ îбраçцîâ балîбана Àлòаå-Ñа-
янñêîгî рåгèîна èç êîллåêцèè Зîîмуçåя 
МГУ 1924–1970 гг. ïîдòâåрдèл, ÷òî ïрè 
ñòабèльнîм ñîñòîянèè ïîïуляцèè òам òаê-
жå âñòрå÷алèñь îñîбè, ïрèнадлåжаùèå ê 
îбåèм гаïлîгруïïам (3 ïòèцû âîñòî÷нîé 
è 7 ïòèц çаïаднîé). Таêèм îбраçîм, ïî-
ñлåдîâаòåльнîñòь D-ïåòлè нå îòражаåò 

Балобан (Falco cherrug) алтайского фенотипа. 
Фото А. Куксина.

“Altay” morph of the Saker Falcon (Falco cherrug). 
Photo by A. Kuksin.

Рис. 1. Дендрограмма гаплотипов альтернативного 
участка D-loopALT (671 п.н., 10 полиморфных сай-
тов), построенная методом максимального правдо-
подобия. Модель Хасегава-Кишино-Яно+G. Бутстреп 
1000. Длина ветвей отражает количество замен на 
100 нуклеотидов. FC-ALT1-11 – выявленные гапло-
типы. Baloban38 – образец из Крымского изолята 
балобана Falco cherrug; K1B3 – кречет F. rusticolus; 
F. peregrinus – последовательность D-петли сапсана 
F. peregrinus (номер в ГенБанке JX029991.1); D-329 
– образец «алтайского» балобана из питомника; 
прочие образцы балобанов – из независимых гнёзд 
Алтае-Саянского региона.

Fig. 1. D-loop ALT region (671 bp, 10 polymorphic 
sites) haplotypes Maximum Likelihood tree diagram. 
Hasegawa-Kishino-Yano model +G, bootstrap = 
1000, weighted branches (per 100 bp). FC-ALT1-11 
– D-loop ALT region haplotypes. Baloban38 – the 
Saker Falco cherrug sample from the Crymea; K1B3 
– the Gyrfalcon F. rusticolus sample; F. peregrinus 
– Peregrine Falcon F. peregrinus D-loop (GenBank 
numb. JX029991.1), D-329 – hand-raised Altai Saker 
sample; all others – the Altay-Sayan wild sakers 
samples from independent nests.
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Mongolia) in 2003–2017. Nesting of birds 
from both eastern and western mitochondrial 
haplogroups was defined within this popula-
tion (Zinevich et al., 2018). In 2017, we re-
leased 10 nestlings of the Altai morph to the 
wild and their DNA samples analysis showed 
that birds of this phenotype may also belong 
to both haplogroups (Rozhkova, 2018). We 
analyzed D-loop sequences of 10 museum 
Saker specimens collected in the Altai-Say-
ans in 1924–1970 from the collection of the 
Moscow State University Zoological Muse-
um. The results confirmed that the histori-
cal stable population contained individuals 
from both haplogroups as well (three birds 
with Eastern and seven birds with Western 
D-loop haplotypes respectively). Thus, the 
Altai-Sayan Saker population appears to be 
a mixture of two maternal genetic lines and 
the birds from this region cannot be marked 
out with the D-loop sequence. Still the Al-
tai phenotype is unique for this territory and 
may serve as a specific feature, which shows 
the accordance between natural population 
and reintroduced individuals. These results 
provided the basis for prolongation of the 
reintroduction project. In 2018 breeding 
season, 18 hand-raised nestlings of the Al-
tai morph were successfully introduced to 
the wild Altai-Sayan Saker population. They 
were released to natural living nests in the 
amount of one to four in accordance with 
the number and age of nestlings in natural 
broods to be adopted by wild foster parents. 
Video observation and artificial feeding were 
conducted at all nests until brood fledging. 
Wild birds of the Altai phenotype were reg-
istered at the territory of the reintroduction 
project implementation. As the only known 
Saker population marker (D-loop) does not 
show the population identity of Sakers from 
the Altai-Sayan region, we need to develop 
de novo a panel of genetic markers in order 
to ascertain genotypic match between hand-
raised birds of non-Altai phenotypes and the 
native population, to expand the capacity of 
the reintroduction programme.

The authors are grateful to Eugene Sary-
chev, the head of the Vitasfera rare bird 
species nursery, Viktor Plotnikov, the head 
of Altai Falcon nursery, volunteers from the 
Novosibirsk Wildlife Rehabilitation Cen-
ter, the Altai-Sayan branch of WWF, The 
World around You Foundation of the Sibe-
rian Health corporation, The Altai Project / 
Earth Island Institute, Sailyugemsky Nation-
al Park, Khakassky State Nature Reserve and 
the Ubsunur State Nature Reserve for sup-
port of the project.

ïîïуляцèîннîé ïрèнадлåжнîñòè балîба-
нîâ Àлòаå-Ñаянñêîгî рåгèîна, è, наïрî-
òèâ, «алòаéñêèé» фåнîòèï мîжåò ñлужèòь 
ïрèçнаêîм ñîîòâåòñòâèя рåèнòрîдуцèру-
åмûõ îñîбåé ïрèрîднîé ïîïуляцèè. Ïî-
лу÷åннûå даннûå ïîñлужèлè îñнîâîé для 
ïрîдîлжåнèя ïрîåêòа  рåèнòрîдуêцèè. 
Â òå÷åнèå гнåçдîâîгî ïåрèîда 2018 гîда 
â дèêую ñрåду îбèòанèя на òåррèòîрèè 
Àлòаå-Ñаян бûлè уñïåшнî âûïуùåнû 18 
âûраùåннûõ â ïèòîмнèêаõ ïòåнцîâ «ал-
òаéñêîé» мîрфû, êîòîрûå, â êîлè÷åñòâå 
îò îднîгî дî ÷åòûрåõ, бûлè ïîдñажåнû â 
ïрèрîднûå гнåçда ê ïрèåмнûм рîдèòåлям 
â ñîîòâåòñòâèè ñ êîлè÷åñòâîм è âîçраñ-
òîм дèêèõ ïòåнцîâ â âûâîдêаõ. На гнåçдаõ 
бûлî îрганèçîâанî âèдåîнаблюдåнèå è 
ïåрèîдè÷åñêая ïîдêîрмêа. Â õîдå рåалè-
çацèè ïрîåêòа на èññлåдуåмîé òåррèòî-
рèè бûлè çарåгèñòрèрîâанû дèêèå ïòèцû 
«алòаéñêîгî» фåнîòèïа. Ïîñêîльêу êлаñ-
ñè÷åñêèå марêåрû, âêлю÷ая D-ïåòлю, нå 
ïîçâîляюò èдåнòèфèцèрîâаòь балîбанîâ 
Àлòаå-Ñаянñêîгî рåгèîна, для уñòанîâлå-
нèя гåнîòèïè÷åñêîгî ñîîòâåòñòâèя âûïу-
ñêаåмûõ ïòèц раçлè÷нûõ фåнîòèïîâ на-
òèâнîé ïîïуляцèè, òрåбуåòñя раçрабîòêа 
ïанåлè гåнåòè÷åñêèõ марêåрîâ de novo.

Авторы благодарят руководителя питом-
ника редких видов птиц «Витасфера» Ев-
гения Сарычева, руководителя питомника 
«Алтай Фалькон» Виктора Плотникова, во-
лонтёров Новосибирского Центра реаби-
литации диких животных, Алтае-Саянское 
отделение WWF, фонд «Мир вокруг тебя» 
корпорации «Сибирское здоровье», The 
Altai Project/Earth Island Institute, Сайлю-
гемский нацпарк, Хакасский заповедник 
и заповедник Убсунурская котловина за 
поддержку проекта.

Естественный выводок 
балобана, в котором 
присутствуют птенцы 
«алтайского» фенотипа. 
Фото И. Карякина.

Natural brood of the 
Saker Falcon, in which 
the nestlings of the 
“Altaic” phenotype are 
present. 
Photo by I. Karyakin.
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The present landscape of the north-eastern 
part of Central Asia was formed at the end 
of the Pliocene. Steppe biocoenoses are 
widespread in Mongolia and in adjacent 
territories. They are much less disturbed by 
human activities than European steppes. 
Burrowing mammals, such as marmots 
and ground squirrels are an important 
component of the steppe ecosystems.

Several features of biology and behavior 
make marmots and ground squirrels the key 
components of the steppes. The vegetation 
cover changes and the diversity of the 
steppe ecosystems fauna increase under the 
influence of their burrowing activity. On the 
other hand, these mammals are the basis of 
the fodder base for many birds of prey and 
predators. Representatives of this group 
are good indicators of the environmental 
condition especially sensitive to the minor 
biotic and abiotic changes in steppe 
biocoenoses. The change in the distribution 
and number of marmots and ground 
squirrels affects the abundance and species 
composition of the steppe fauna, and in 
particular of raptor birds both now and in 
the past.

We analyzed the phylogeographical 
structure of four Marmotini species, which 
have extensive overlapping areas and 
spread over most of Mongolia. Intraspecific 
molecular-genetic variability was studied 
in the following species. The long-tailed 
ground squirrel (Urocitellus undulatus) 
currently has an extensive area consisting of 
three large parts: the Thian-Shian and Yakut 
isolates and a central massif located mainly 

Ñîâрåмåннûé ландшафò ñåâåрî-âîñòî÷-
нîé ÷аñòè Цåнòральнîé Àçèè ñфîрмè-
рîâалñя â êîнцå ïлèîцåна. Â Мîнгîлèè 
è на ñîïрåдåльнûõ òåррèòîрèяõ шèрîêî 
раñïрîñòранåнû ñòåïнûå бèîцåнîçû, гî-
раçдî мåнåå нарушåннûå дåяòåльнîñòью 
÷åлîâåêа, ÷åм åâрîïåéñêèå ñòåïè. Âажнîé 
ñîñòаâляюùåé ñòåïнûõ эêîñèñòåм яâляюòñя 
рîюùèå млåêîïèòаюùèå, â ÷аñòнîñòè, ñур-
êè è ñуñлèêè.

Äля ñурêîâ è ñуñлèêîâ õараêòåрåн ряд 
îñîбåннîñòåé бèîлîгèè è ïîâåдåнèя, êî-
òîрûå дåлаюò èõ êлю÷åâûмè âèдамè â бèî-
цåнîçå. Ïîд âлèянèåм èõ рîюùåé аêòèâ-
нîñòè èçмåняåòñя раñòèòåльнûé ïîêрîâ è 
ïîâûшаåòñя раçнîîбраçèå фаунû ñòåïнûõ 
эêîñèñòåм. Ñ другîé ñòîрîнû, ñурêè è ñуñ-
лèêè яâляюòñя îñнîâîé êîрмîâîé баçû для 
ряда õèùнûõ ïòèц è млåêîïèòаюùèõ. Ïрåд-
ñòаâèòåлè эòîé груïïû яâляюòñя õîрîшèмè 
èндèêаòîрамè ñîñòîянèя ñрåдû, îñîбåннî 
÷уâñòâèòåльнûмè дажå ê нåçна÷èòåльнûм, 
êаê бèîòè÷åñêèм, òаê è абèîòè÷åñêèм, èç-
мåнåнèям ñòåïнûõ бèîцåнîçîâ. Иçмåнåнèå 
раñïрîñòранåнèя è ÷èñлåннîñòè ñурêîâ è 
ñуñлèêîâ мîжåò îêаçûâаòь ñуùåñòâåннîå 
âлèянèå на ÷èñлåннîñòь è âèдîâîé ñîñòаâ 
ñòåïнîé фаунû, è, â ÷аñòнîñòè, õèùнûõ ïòèц 
êаê â наñòîяùåå âрåмя, òаê è â ïрîшлîм. 

Намè бûла ïрîаналèçèрîâана фèлî-
гåîграфè÷åñêая ñòруêòура ÷åòûрåõ âèдîâ 
наçåмнûõ бåлè÷ьèõ, êîòîрûå èмåюò îб-
шèрнûå ÷аñòè÷нî ïåрåêрûâаюùèåñя арå-
алû è раñïрîñòранåнû на бîльшåé ÷аñòè 
Мîнгîлèè. Âнуòрèâèдîâая мîлåêулярнî-
гåнåòè÷åñêая èçмåн÷èâîñòь бûла èçу÷åна 
у ñлåдуюùèõ âèдîâ. Äлèннîõâîñòûé ñуñлèê 
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in the territory of Mongolia. The Mongolian 
marmot (Marmota sibirica) is widely 
distributed in the territory of Mongolia, 
but its numbers nowadays have been 
significantly reduced due to overhunting 
and unfavorable climatic factors (Kolesnikov 
et al., 2009). The nominative subspecies of 
the Dahurian ground squirrel (Spermpohilus 
dauricus dauricus) is widespread in the 
eastern part of Mongolia. The pallid 
ground squirrel (S. pallidicauda) inhabits 
the aridest desert steppes, in contrast to 
the other studied species, but like the first 
two species, it has a considerably extended 
range from west to east.

A significant genetic divergence was 
found between the eastern and western 
groups of populations for M. sibirica, S. 
pallidicauda, and U. undulatus, (Kapustina 
et al., 2015). The greatest differences 
are shown in U. undulatus. This species 
has a complex genetic structure that 
does not quite agree with the subspecies 
segmentation. In particular, the nominative 
subspecies is represented by significantly 
diverging eastern and western phylogroups 
(Kapustina et al., 2014), which is consistent 
with earlier studies (Vorontsov et al., 1978; 
Frisman, Vorontsov, 1989). Possibly the 
validity and distribution of its subspecies 
require revision.

Clustering of M. sibirica phylogroups 
is concordant with the identification of its 
two subspecies: M. s. sibirica and M. s. 
caliginosus. Genetic divergence between 
Altai and Khangai populations in the latter 
was also revealed.

The lowest level of difference between 
the eastern and western phylogroups 
was found in S. pallidicuda which area 
in the Eastern part significantly decrease 
nowadays (Brandler et al., 2015).

A similar intraspecific genetic 
differentiation was found in three species 
confined to open steppe or semi-desert 
landscapes, which areas locate in the 
same geographical area and partially 
overlap, testifies to the existence in the 
past of a single ecological barrier for these 
species, forests for example, which caused 
disjunction of their areas. The location 
of such a barrier may be linked to the 
Orkhon-Selenga basin based on our data. 
The level of genetic distances separating 
the eastern and western populations of all 
three species indicates the existence of a 
paleogeographic barrier in the Middle or 
Upper Pleistocene. Our data are confirmed 
by the pattern of genetic differentiation in 

(Urocitellus undulatus) â наñòîяùåå âрåмя 
èмååò îбшèрнûé арåал, ñîñòîяùèé èç òрåõ 
бîльшèõ ÷аñòåé: òянь-шаньñêîгî è яêуòñêî-
гî èçîляòîâ è цåнòральнîгî маññèâа, раñ-
ïîлîжåннîгî â îñнîâнîм на òåррèòîрèè 
Мîнгîлèè. Мîнгîльñêèé ñурîê (Marmota 
sibirica) шèрîêî раñïрîñòранён на òåр-
рèòîрèè Мîнгîлèè, нî åгî ÷èñлåннîñòь â 
наñòîяùåå âрåмя çна÷èòåльнî ñнèçèлаñь 
âñлåдñòâèå ïåрåïрîмûñла è нåблагîïрèяò-
нûõ êлèмаòè÷åñêèõ фаêòîрîâ (Kolesnikov 
et al., 2009). Нîмèнаòèâнûé ïîдâèд да-
урñêîгî ñуñлèêа (Spermpohilus. dauricus 
dauricus) наñåляåò âîñòî÷ную ÷аñòь Мîнгî-
лèè. Блåднîõâîñòûé ñуñлèê (S. pallidicauda) 
îбèòаåò â наèбîлåå арèднûõ îïуñòûнåн-
нûõ ñòåïяõ, â îòлè÷èå îò îñòальнûõ èññлå-
дîâаннûõ âèдîâ, нî, êаê è дâа ïåрâûõ âèда 
èмååò çна÷èòåльнî ïрîòяжåннûé ñ çаïада 
на âîñòîê арåал.

Äля òрёõ âèдîâ, раñïрîñòранённûõ на 
бîльшåé ÷аñòè Мîнгîлèè, M. sibirica, S. pal-
lidicauda, è U. undulatus, îбнаружåна çна-
÷èòåльная гåнåòè÷åñêая дèâåргåнцèя мåжду 
âîñòî÷нûмè è çаïаднûмè груïïамè ïîïуля-
цèé (Каïуñòèна è др., 2015). Наèбîльшèå 
раçлè÷èя ïрîяâляюòñя у U. undulatus. У 
эòîгî âèда âûяâлåна ñлîжная гåнåòè÷åñêая 
ñòруêòура, êîòîрая нå ïîлнîñòью ñîглаñуåò-
ñя ñ ïîдâèдîâûм дåлåнèåм. Â ÷аñòнîñòè, нî-
мèнаòèâнûé ïîдâèд ïрåдñòаâлåн âîñòî÷нîé 
è çаïаднîé, çна÷èòåльнî дèâåргèрîâаâшè-
мè, фèлîгруïïамè (Каïуñòèна è др., 2014), 
÷òî ñîглаñуåòñя ñ бîлåå раннèмè èññлåдî-
âанèямè (Âîрîнцîâ è др., 1978; Фрèñман, 
Âîрîнцîâ, 1989). Âîçмîжнî, âалèднîñòь è 
раñïрîñòранåнèå фîрм эòîгî âèда òрåбуåò 
рåâèçèè.

Клаñòåрèçацèя фèлîгруïï M. sibirica 
ñîглаñуåòñя ñ âûдåлåнèåм дâуõ ïîдâèдîâ: 
M. s. sibirica è M. s. caliginosus. Таêжå âû-
яâлåна гåнåòè÷åñêая дèâåргåнцèя мåжду 
алòаéñêèмè è õангаéñêèмè ïîïуляцèямè â 
ñîñòаâå ïîñлåднåгî. 

Наèмåньшèé урîâåнь раçлè÷èé мåжду 
âîñòî÷нîé è çаïаднîé фèлîгруïïамè îб-
наружåн у S. pallidicudа, арåал êîòîрîгî â 
âîñòî÷нîé ÷аñòè çамåòнî ñîêраòèлñя â на-
ñòîяùåå âрåмя (Брандлåр è др., 2015).

Ñõîдная âнуòрèâèдîâая гåнåòè÷åñêая 
дèффåрåнцèацèя у òрåõ âèдîâ, ïрèурî-
÷åннûõ ê îòêрûòûм ñòåïнûм èлè ïîлу-
ïуñòûннûм ландшафòам, арåалû êîòîрûõ 
раñïîлîжåнû â îднîé гåîграфè÷åñêîé 
îблаñòè è ÷аñòè÷нî ïåрåêрûâаюòñя, ñâè-
дåòåльñòâуåò î ñуùåñòâîâанèè â ïрîшлîм 
åдèнîгî для эòèõ âèдîâ эêîлîгè÷åñêîгî 
барьåра, наïрèмåр, лåñнûõ маññèâîâ, 
ïîñлужèâшåгî ïрè÷èнîé дèçъюнêцèè èõ 
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the gazelle Procapra gutturosa (Sorokin et 
al., 2006).

M. sibirica, S. pallidicauda, and U. 
undulatus have a sufficiently precise, 
geographically conditioned structures of 
phylogroups in the western part of their 
ranges. The eastern parts of them are poorly 
structured, and their structure is weakly 
associated with spatial localization. The 
latter is also true for the molecular-genetic 
variability found by our group in S.d. 
dauricus, which area is completely located 
in the Eastern part of Mongolia (Kapustina 
et al., 2018). The revealed features indicate 
a long period of existence of the Daurian 
ground squirrel and other studied species 
without geographical barriers between the 
currently partially isolated populations to 
the East of the Orkhon-Selenga basin in 
Mongolia.

The genetic differentiation of studied 
species probably reflects the history of the 
formation of their areas. It may be assumed 
that once extensive Eopleistocene areas 
were fragmented by paleoclimatic changes 
in the Middle Pleistocene when periglacial 
steppe areas were fragmented by forest and 
water barriers. The subsequent aridization of 
Central Asia led to the joining of previously 
disparate sections of their areas. The 
spread of large raptor birds probably could 
correlate with the areas of Marmotini, due 
to their close relationship as a predator-prey 
species during this historical time.

The authors thank the Russian-Mongo-
lian Complex Biological Expedition of the 
RAS and ASM, the work was supported by 
grants from the RFBR.

арåалîâ. Раñïîлîжåнèå эòîгî барьåра на 
îñнîâанèè нашèõ даннûõ мîжåò бûòь ïрè-
âяçанî ê Орõîн-Ñåлåнгèнñêîму баññåéну. 
Урîâåнь гåнåòè÷åñêèõ дèñòанцèé, раçдå-
ляюùèõ âîñòî÷нûå è çаïаднûå ïîïуляцèè 
âñåõ òрåõ âèдîâ, уêаçûâаåò на ñуùåñòâî-
âанèå ïалåîгåîграфè÷åñêîгî барьåра â 
ñрåднåм èлè âåрõнåм ïлåéñòîцåнå. Нашè 
даннûå ïîдòâåрждаюòñя õараêòåрîм гå-
нåòè÷åñêîé дèффåрåнцèацèè у дçåрåна 
Procapra gutturosa (Ñîрîêèн è др., 2006).

Äля M. sibirica, S. pallidicauda è U. un-
dulatus õараêòåрна дîñòаòî÷нî ÷åòêая, 
гåîграфè÷åñêè îбуñлîâлåнная ñòруêòурè-
çацèя фèлîгруïï çаïаднîé ÷аñòè èõ арå-
алîâ. Âîñòî÷нûå ÷аñòè арåалîâ эòèõ âèдîâ 
ñлабî ñòруêòурèрîâанû, è èõ ñòруêòура 
малî ñâяçана ñ ïрîñòранñòâåннîé лîêалè-
çацèåé. Ïîñлåднåå òаêжå ñïраâåдлèâî для 
мîлåêулярнî-гåнåòè÷åñêîé èçмåн÷èâîñòè, 
âûяâлåннîé намè у S. d. dauricus, арåал êî-
òîрîгî ïîлнîñòью раñïîлîжåн â âîñòî÷нîé 
÷аñòè Мîнгîлèè (Каïуñòèна è др., 2018). 
Âûяâлåннûå îñîбåннîñòè ñâèдåòåльñòâуюò 
î длèòåльнîм ïåрèîдå ñуùåñòâîâанèя даур-
ñêîгî ñуñлèêа è другèõ èññлåдîâаннûõ намè 
âèдîâ на òåррèòîрèè Мîнгîлèè âîñòî÷нåå 
Орõîн-Ñåлåнгèнñêîгî баññåéна â уñлîâèяõ 
îòñуòñòâèя гåîграфè÷åñêèõ барьåрîâ мåж-
ду ñуùåñòâуюùèмè нûнå ÷аñòè÷нî èçîлèрî-
âаннûмè ïîïуляцèямè.

Гåнåòè÷åñêая дèффåрåнцèацèя èññлå-
дîâаннûõ âèдîâ, ïî-âèдèмîму, îòража-
åò èñòîрèю фîрмèрîâанèя èõ арåалîâ. 
Мîжнî ïрåдïîлîжèòь, ÷òî нåêîгда îб-
шèрнûå эîïлåéñòîцåнîâûå арåалû бûлè 
фрагмåнòèрîâанû â рåçульòаòå ïалåîêлè-
маòè÷åñêèõ èçмåнåнèé â ñрåднåм ïлåé-
ñòîцåнå, êîгда ñòåïнûå ïåрèгляцèальнûå 
ïрîñòранñòâа дрîбèлèñь лåñнûмè è âî-
днûмè ïрåградамè. Ïîñлåдîâаâшая çаòåм 
арèдèçацèя Цåнòральнîé Àçèè ïрèâåла ê 
ñлèянèю ранåå раçрîçнåннûõ у÷аñòêîâ èõ 
арåалîâ. Раñïрîñòранåнèå êруïнûõ õèù-
нûõ ïòèц â эòî èñòîрè÷åñêîå âрåмя âå-
рîяòнî мîглî êîррåлèрîâаòь ñ арåаламè 
наçåмнûõ бåлè÷ьèõ, благîдаря èõ òåñнîé 
ñâяçè ïî òèïу õèùнèê-жåрòâа.

Àâòîрû благîдаряò Рîññèéñêî-Мîнгîль-
ñêую êîмïлåêñную бèîлîгè÷åñêую эêñïå-
дèцèю РÀН è ÀМН, рабîòа ïîддåржана 
гранòамè РФФИ. 

Длиннохвостый суслик (Urocitellus undulatus). 
Фото И. Карякина.

Eversmann’s Souslik (Urocitellus undulatus). 
Photo by I. Karyakin.
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Interregional Ornithological Meeting 
“Important Bird Areas of Russia and 
Voluntary Forest Certification (FSC-
certification)”, 9 September 2018, Park-
Hotel Lake Aya, Katun village, Altai Kray, 
Russia
МЕЖРЕГИОНАЛЬНОЕ СОВЕЩАНИЕ 
ОРНИТОЛОГОВ «КЛЮЧЕВЫЕ 
ОРНИТОЛОГИЧЕСКИЕ ТЕРРИТОРИИ 
РОССИИ И ДОБРОВОЛЬНАЯ ЛЕСНАЯ 
СЕРТИФИКАЦИЯ», 9 СЕНТЯБРЯ 2018 Г., ПАРК-ОТЕЛЬ «ОЗЕРО 
АЯ», ПОС. КАТУНЬ, АЛТАЙСКИЙ КРАЙ, РОССИЯ

35 http://www.birdlife.org
36 http://www.rbcu.ru/programs/54

37 http://213.189.208.206/hcvf/publications/NK_2004_3.pdf
38 https://dront.ru/wp-content/uploads/2016/12/KOTR-NO.pdf

In the 90’s of the ХХ century, the Russian Bird Conser-
vation Union (RBCU) in cooperation with BirdLife Inter-
national35 launched a program for identification and de-
scription of the Important Bird Areas of Russia (IBAR)36. 
Within the program, among other things, criteria were 
developed for the allocation of IBARs of regional im-
portance, several hundred of which were identified 
and described for two decades in all regions of Russia. 
However, according to the results of the program, cat-
alogs were prepared for most of the territory of Russia 
mainly for IBARs of international importance. Similar 
work on IBARs of regional importance was delegated 
to the regional offices of RBCU, and in 2004 only in 
the Nizhny Novgorod region a catalog of IBARs37 was 
published. It includes all IBARs of both international 
and regional importance (this catalog was updated in 
201438, with information on new IBARs and monitoring 
results of previously allocated territories). Information 
on regional IBARs in most other regions of Russia is 
kept mainly in hard copy, or only in personal files of 
ornithologists. For the Altai-Sayan ecoregion (ASER), 
which includes the Novosibirsk and Kemerovo regions, 
the Altai and Krasnoyarsk Territories, the Republics of 
Khakassia, Tyva and Altai, information on IBARs of re-
gional importance is partially stored in the database of 
the Center of Field Studies, partially – in IBARs cards, 
specially designed for filling in MS Word in ornitholo-
gists who participated in the program.

IBARs are not protected areas (PA), that is why 
there is the problem of their preservation. Howev-
er, if prospects for conservation of IBARs allocated 
on water bodies or on non-forest lands, are rather 
clouded then for IBARs allocated on forest lands, for 
some time now it has become possible to preserve 
them at least partially.

Â 90-õ гг. ХХ ñòîлåòèя Ñîюçîм îõранû ïòèц Рîññèè 
(ÑОÏР) â ñîòруднè÷åñòâå ñ BirdLife International35 
бûла на÷аòа ïрîграмма âûяâлåнèя è îïèñанèя Клю÷å-
âûõ îрнèòîлîгè÷åñêèõ òåррèòîрèé Рîññèè (КОТР)36. 
Â рамêаõ ïрîграммû, â òîм ÷èñлå, бûлè раçрабîòанû 
êрèòåрèè âûдåлåнèя КОТР рåгèîнальнîгî çна÷åнèя, 
êîòîрûõ çа 2 дåñяòèлåòèя бûлî âûяâлåнî è îïèñанî 
нåñêîльêî ñîòåн âî âñåõ рåгèîнаõ Рîññèè. Однаêî 
ïî рåçульòаòам рабîòû ïрîграммû для бîльшåé ÷а-
ñòè òåррèòîрèè Рîññèè бûлè ïîдгîòîâлåнû êаòалîгè 
â îñнîâнîм КОТР мåждунарîднîгî çна÷åнèя. Àна-
лîгè÷ная рабîòа ïî КОТР рåгèîнальнîгî çна÷åнèя 
бûла дåлåгèрîâана рåгèîнальнûм îòдåлåнèям ÑОÏР, 
è лèшь â Нèжåгîрîдñêîé îблаñòè â 2004 г. бûл îïу-
блèêîâан êаòалîг КОТР37, âêлю÷аюùèé âñå КОТР êаê 
мåждунарîднîгî, òаê è рåгèîнальнîгî çна÷åнèя (эòîò 
êаòалîг бûл îбнîâлён â 2014 г.38 ñ âêлю÷åнèåм ñâåдå-
нèé ïî нîâûм КОТР è рåçульòаòîâ мîнèòîрèнга ранåå 
âûдåлåннûõ òåррèòîрèé). Ñâåдåнèя î рåгèîнальнûõ 
КОТР â бîльшèнñòâå другèõ рåгèîнîâ Рîññèè ñîõра-
няюòñя ïрåèмуùåñòâåннî â бумажнîм âèдå, лèбî 
òîльêî â лè÷нûõ арõèâаõ îрнèòîлîгîâ. Äля Àлòаå-
Ñаянñêîгî эêî-рåгèîна (ÀÑЭР), êîòîрûé âêлю÷аåò 
Нîâîñèбèрñêую, Кåмåрîâñêую îблаñòè, Àлòаéñêèé è 
Краñнîярñêèé êрая, Рåñïублèêè Хаêаñèя, Тûâа è Àл-
òаé, èнфîрмацèя î КОТР рåгèîнальнîгî çна÷åнèя ÷а-
ñòè÷нî õранèòñя â БÄ Цåнòра ïîлåâûõ èññлåдîâанèé, 
÷аñòè÷нî – â ñïåцèальнî раçрабîòаннûõ для çаïîл-
нåнèя «Карòî÷êаõ КОТР» â MS Word у îрнèòîлîгîâ, 
у÷аñòâîâаâшèõ â ïрîграммå.

КОТР нå яâляюòñя îñîбî-îõраняåмûмè ïрèрîд-
нûмè òåррèòîрèямè (ООÏТ), ïîэòîму дîñòаòî÷нî 
ïрîблåмнûм яâляåòñя âîïрîñ èõ îõранû. Нî åñлè 
для КОТР, âûдåлåннûõ на âîдîåмаõ èлè на нåлåñнûõ 
çåмляõ, ïåрñïåêòèâû èõ ñîõранåнèя дîñòаòî÷нî òу-
маннû, òî для КОТР, âûдåлåннûõ на лåñнûõ çåмляõ, ñ 
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In accordance with the current Russian national stan-
dard for voluntary forest certification under the Forest 
Stewardship Council (FSC)39, IBARs refer to high conser-
vation value forests irrespective of their status. Accord-
ing to recommendations of the National FSC Standard 
(Annex E)40, significant parts of IBARs should be com-
pletely excluded from forestry-based use, and the use 
of methods and technologies of the forest management 
that are suitable for biological diversity conservation and 
forest environment is permissible on the remaining parts. 
Now this rule works effectively only for IBARs of inter-
national importance, as they are included in the FSC41 
web-GIS. The information on the location of regional 
IBARs, the share of which is quite high, is still “missed” 
in the implementation of forest certification, as it was not 
included in the catalogs of the Russian Bird Conserva-
tion Union42 and BirdLife International43, wherefrom the 
boundaries of IBARs were imported to FSC web-GIS.

Obviously, in order to preserve the once-allocated 
IBARs of regional importance, at least within the frame-
work of the voluntary forest certification program, it is 
required to update the boundaries of these IBARs and 
include them into the FSC web-GIS and other public 
databases of IBARs. It is also necessary to work on the 
correction of boundaries of previously allocated IBARs 
and the identification and description of new IBARs, to 
which not only professional ornithologists should be 
involved, but also bird fanciers, the number of which 
is much more.

The purpose of the meeting is the conservation of 
rare species of birds that live in the exploited forests by 
adding of data on regional IBARs to the FSC register for 
voluntary forest certification.

The following issues are planned to be discussed 
at the meeting:

- the current state of work on monitoring of previ-
ously allocated IBARs and identification of new ones in 
different regions of Siberia,

- criteria for the allocation of IBARs of regional im-
portance,

- opportunities to update the boundaries of previous-
ly allocated IBARs, which are not recorded in available 
web-GIS, as well as new IBARs.

According to the results of the meeting it is 
planned:

- to prepare materials on new IBARs in ASER by the 
initiative of ornithologists of Southern Siberia,

- to enter data on all previously allocated IBARs and 
newly described in ASER in the web-GIS “Faunistics” 
and the FSC register.

нåêîòîрûõ ïîр ïîяâèлаñь рåальная âîçмîжнîñòь èõ 
ñîõраняòь, õîòя бû ÷аñòè÷нî.

Â ñîîòâåòñòâèè ñ дåéñòâуюùèм Рîññèéñêèм нацè-
îнальнûм ñòандарòîм дîбрîâîльнîé лåñнîé ñåрòè-
фèêацèè ïî ñõåмå Лåñнîгî ïîïå÷èòåльñêîгî ñîâåòа 
(FSC)39 КОТР îòнîñяòñя ê лåñам âûñîêîé ïрèрîдîîõ-
раннîé цåннîñòè нåçаâèñèмî îò èõ ñòаòуñа. Ñîглаñнî 
рåêîмåндацèям Нацèîнальнîгî ñòандарòа FSC (Ïрè-
лîжåнèå Å)40, çна÷èòåльнûå ÷аñòè КОТР дîлжнû бûòь 
ïîлнîñòью âûâåдåнû èç лåñîõîçяéñòâåннîгî èñïîль-
çîâанèя, а на îñòальнûõ ÷аñòяõ дîïуñòèмî ïрèмåнå-
нèå òîльêî лу÷шèõ ñ òî÷êè çрåнèя ñîõранåнèя бèî-
лîгè÷åñêîгî раçнîîбраçèя è лåñнîé ñрåдû ñïîñîбîâ 
è òåõнîлîгèé лåñîïîльçîâанèя. Ñåé÷аñ эòî ïраâèлî 
эффåêòèâнî рабîòаåò òîльêî для КОТР мåждуна-
рîднîгî çна÷åнèя, ïîñêîльêу îнè âнåñåнû â âåб-ГИÑ 
FSC41. Инфîрмацèя î раñïîлîжåнèè рåгèîнальнûõ 
КОТР, дîля êîòîрûõ дîñòаòî÷нî âûñîêа, дî ñèõ ïîр 
îêаçûâаåòñя «ïрîïуùåннîé» ïрè îñуùåñòâлåнèè лåñ-
нîé ñåрòèфèêацèè, ò.ê. îна нå âîшла â êаòалîгè ÑО-
ÏРа42 è BirdLife International43, îòêуда гранèцû КОТР 
бûлè èмïîрòèрîâанû â âåб-ГИÑ FSC.

О÷åâèднî, ÷òî для ñîõранåнèя êîгда-òî âûдåлåн-
нûõ КОТР рåгèîнальнîгî çна÷åнèя õîòя бû â рамêаõ 
ïрîграммû дîбрîâîльнîé лåñнîé ñåрòèфèêацèè, нå-
îбõîдèма рабîòа ïî аêòуалèçацèè гранèц эòèõ КОТР 
è âнåñåнèå èõ â âåб-ГИÑ FSC è другèå îбùåдîñòуïнûå 
баçû КОТР. Таêжå нåîбõîдèма рабîòа ïî êîррåêòè-
рîâêå гранèц ранåå âûдåлåннûõ КОТР è âûяâлåнèю è 
îïèñанèю нîâûõ КОТР, ê êîòîрîé дîлжнû бûòь ïрè-
âлå÷åнû нå òîльêî ïрîфåññèîнальнûå îрнèòîлîгè, 
нî è любèòåлè ïòèц, êîòîрûõ гîраçдî бîльшå.

Цåëь ñîâåщàíèÿ: ñîõранåнèå рåдêèõ âèдîâ ïòèц, 
îбèòаюùèõ â эêñïлуаòèруåмûõ лåñаõ, ïîñрåдñòâîм 
âнåñåнèя даннûõ î рåгèîнальнûõ КОТР â рååñòр FSC 
для цåлåé дîбрîâîльнîé лåñнîé ñåрòèфèêацèè.

Нà ñîâåщàíèè пëàíèðóåòñÿ îáñóäèòь:
- òåêуùåå ñîñòîянèå рабîò ïî мîнèòîрèнгу ранåå 

âûдåлåннûõ КОТР è âûяâлåнèю нîâûõ â раçнûõ рåгè-
îнаõ Ñèбèрè,

- êрèòåрèè âûдåлåнèя КОТР рåгèîнальнîгî çна÷å-
нèя,

- âîçмîжнîñòè ïî аêòуалèçацèè гранèц ранåå âû-
дåлåннûõ КОТР, êîòîрûå нå у÷òåнû â дîñòуïнûõ âåб-
ГИÑ, а òаêжå нîâûõ КОТР.

Пî ðåзóëьòàòàì ñîâåщàíèÿ пëàíèðóåòñÿ:
- ïîдгîòîâèòь маòåрèалû ïî нîâûм КОТР â ÀÑЭР 

ñèламè èнèцèаòèâнûõ îрнèòîлîгîâ Южнîé Ñèбèрè,
- âнåñòè даннûå îбî âñåõ âûдåлåннûõ ранåå КОТР 

è âнîâь îïèñаннûõ â ÀÑЭР â âåб-ГИÑ «Фаунèñòèêа» è 
рååñòр FSC.

39 https://ru.fsc.org/preview.fsc.a-80.pdf
40 http://hcvf.ru/ru/publications/prilogenie-e-lesa-visokoy-prirodoohrannoy-tsennosti-lvpts
41 http://hcvf.ru/ru/maps/hcvf-russia
42 http://www.rbcu.ru/programs/78/27222
43 http://datazone.birdlife.org/site/mapsearch
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- to prepare an electronic catalog of ASER IBARs and 
make it available on the Internet for use by all parties 
interested in voluntary forest certification. 

Hosts of the meeting:
Russian Raptor Research and Conservation Network 

(RRRCN)44

Russian Bird Conservation Union (RBCU)45

Sibecocenter LLC, Novosibirsk, Russia46

Organizations that supported the meeting:
Alliance “Ecodelo”47

Global Greengrants Fund48

“Altai” Project49

- ïîдгîòîâèòь элåêòрîннûé êаòалîг КОТР ÀÑЭР è 
ñдåлаòь åгî дîñòуïнûм â ñåòè Инòåрнåò для èñïîль-
çîâанèя âñåмè çаèнòåрåñîâаннûмè â дîбрîâîльнîé 
лåñнîé ñåрòèфèêацèè ñòîрîнамè.

Оðãàíèзàòîðû ñîâåщàíèÿ:
Рîññèéñêая ñåòь èçу÷åнèя è îõранû ïåрнаòûõ õèù-

нèêîâ (RRRCN)44

Ñîюç îõранû ïòèц Рîññèè45

ООО «Ñèбэêîцåнòр», Нîâîñèбèрñê, Рîññèя46

Оðãàíèзàöèè, пîääåðæàâшèå ñîâåщàíèå:
Àльянñ «Эêîдåлî»47

Global Greengrants Fund48

Ïрîåêò «Àлòаé»49

44 https://rrrcn.ru
45 http://www.rbcu.ru
46 http://sibecocentr.ru

47 http://ecodelo.org
48 http://www.greengrants.org
49 http:///www.altaiproject.org
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Abstracts
ТЕЗИСЫ

Regional Important Bird Areas: Development of Criteria, Problems 
of IBARs Allocation and Their Integration into the Special Protected 
Areas System – Nizhny Novgorod Experience
РЕГИОНАЛЬНЫЕ КЛЮЧЕВЫЕ ОРНИТОЛОГИЧЕСКИЕ ТЕРРИТОРИИ: 
РАЗРАБОТКА КРИТЕРИЕВ, ПРОБЛЕМЫ ВЫДЕЛЕНИЯ КОТР И ИХ 
ИНТЕГРАЦИИ В СИСТЕМУ ООПТ – НИЖЕГОРОДСКИЙ ОПЫТ
Bakka S.V. (State Nature Reserve “Nurgush”; Nizhny Novgorod branch of the Russian 
Bird Conservation Union, Nizhny Novgorod, Russia) 
Kiseleva N.Yu. (Minin Nizhny Novgorod State Pedagogical University; Nizhny Novgorod 
branch of the Russian Bird Conservation Union, Nizhny Novgorod, Russia)
Бакка С.В. (Государственный природный заповедник «Нургуш», Нижегородское 
отделение Союза охраны птиц России, Нижний Новгород, Россия)
Киселева Н.Ю. (ФГБОУ ВО «Нижегородский государственный педагогический 
университет им. Козьмы Минина (Мининский университет)», Нижний Новгород, 
Россия)

Табл. 1. Число и площадь ключевых орнитологических территорий в Нижегородской области.

Table 1. Number and area of Important Bird Areas in the Nizhny Novgorod region.
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The implemented BirdLife International 
program “Important Bird Areas (IBA)” is a 
global project aimed at identifying and pro-
tecting areas of a particular importance for 
conservation of birds on Earth. Part of this 
project is the Russian program “Important 
Bird Areas of Russia” (IBAR), implemented 
since 1994 by the Russian Bird Conservation 
Union. The IBAR program covers important 
bird areas of federal and local level that are 
not included to the IBA program. 

In the Nizhny Novgorod region, the iden-
tification of IBAs began in the late 1980s; 
the most intensive allocation of IBARs was 
carried out in 1998-2003. Inventory of the 
region’s IBARs was completed in 2004 
with the publication of a regional catalog, 
which was updated in 2014. 68 IBARs 
were identified in the Nizhny Novgorod 
region (table 1). 

Оñуùåñòâляåмая BirdLife International ïрî-
грамма «Important Bird Areas (IBA)» – глî-
бальнûé ïрîåêò, наïраâлåннûé на âûяâлå-
нèå è îõрану угîдèé, îñîбî çна÷èмûõ для 
ñîõранåнèя ïòèц на Зåмлå. Чаñòь эòîгî ïрî-
åêòа – рîññèéñêая ïрîграмма «Клю÷åâûå îр-
нèòîлîгè÷åñêèå òåррèòîрèè Рîññèè» (КОТР), 
рåалèçуåмая ñ 1994 г. Ñîюçîм îõранû ïòèц 
Рîññèè. Ïрîграмма КОТР раñïрîñòраняåòñя 
на êлю÷åâûå îрнèòîлîгè÷åñêèå òåррèòîрèè 
фåдåральнîгî è мåñòнîгî рангîâ, êîòîрûõ 
нå êаñаåòñя ïрîграмма IBA.

Â Нèжåгîрîдñêîé îблаñòè âûяâлåнèå 
IBA на÷аòî â êîнцå 1980-õ гг.; наèбîлåå 
èнòåнñèâнî âûдåлåнèå КОТР îñуùåñò-
âлялîñь â 1998–2003 гг. Инâåнòарèçацèя 
КОТР рåгèîна çаâåршèлаñь â 2004 г. èçда-
нèåм îблаñòнîгî êаòалîга50, êîòîрûé бûл 
îбнîâлåн â 2014 г.51 Â Нèжåгîрîдñêîé 
îблаñòè âûяâлåнî 68 КОТР (òабл. 1).

50 http://213.189.208.206/hcvf/publications/NK_2004_3.pdf
51 http://dront.ru/wp-content/uploads/2016/12/KOTR-NO.pdf

Ñòàòóñ ÊОТÐ 
Status IBAR

Чèñëî ÊОТÐ 
Number of IBARs

Пëîщàäь ÊОТÐ (êì2) 
Area of IBARs (km2)

Мåждунарîднûé (âñåмèрнûé) / International (Worldwide) 17 7980.25

Мåждунарîднûé (åâрîïåéñêèé) / International (European) 15 4567.31

Облаñòнîé / Regional 36 2969.38

Âñåãî / Total 68 15516.94
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A clear system of criteria with quantitative 
indicators has been developed for IBARs 
of international importance. A significant 
drawback of the IBA system is the difference 
in understanding of the status of some spe-
cies in the world and in Russia (for exam-
ple, Corn Crake Crex crex and Great Snipe 
Gallinago media that have rare status on a 
global scale are common in Russia, Gold-
en Eagle Aquila chrysaetos and Black Stork 
Ciconia nigra are rare in European Russia, 
but the European criteria do not allow allo-
cating any IBA for them). The Russian Bird 
Conservation Union has developed recom-
mendations on the allocation of IBARs of 
federal importance. Lack of information on 
the number of birds on the territory of Rus-
sia makes it difficult to develop and apply 
quantitative criteria. Due to the size of the 
country, territories that should gain the fed-
eral status most often also meet the criteria 
of IBA. The constituent entities of the Rus-
sian Federation are comparable in size with 
European and Asian countries. The alloca-
tion of regional IBARs should significantly 
supplement the system of ornithofauna pro-
tection in the country. Criteria for allocation 
of regional IBARs that are common in Russia 
are not available; we have developed the 
following system for the Nizhny Novgorod 
region: 

D1: 1 % of the regional number of spe-
cies, subspecies and populations classified 
as globally rare or listed in the Red Data 
Book of Russia nests or is concentrated in 
nonbreeding seasons. 

D2: 1 % of the regional number of spe-
cies listed in the Red Book of the Nizhny 
Novgorod Region or in Addendum 2 to 
it nests or is concentrated in nonbreeding 
seasons. 

D3: permanent breeding colonies of 
ciconiiformes, larids and other birds, in 
which the number of breeding birds is at 
least 1% of the population in the Nizhny 
Novgorod region. 

D4: significant (on a region scale) number 
of pairs or individuals of hunting species of 
birds nests or accumulates in nonbreeding 
season. 

D5: significant (on a region scale) number 
of pairs of other bird species in need of pro-
tection of their habitat. 

D6: birds species diversity significantly 
exceeds background values in the region. 

D7: for a long time a territory serves as a 
base for training students of zoological spe-
cialties or a place for permanent ornitholog-
ical excursions. 

Äля КОТР мåждунарîднîгî çна÷åнèя 
раçрабîòана ÷åòêая ñèñòåма êрèòåрèåâ 
ñ êîлè÷åñòâåннûмè ïîêаçаòåлямè. Ñуùå-
ñòâåннûé нåдîñòаòîê ñèñòåмû IBA – раç-
лè÷èя â ïîнèманèè ñîñòîянèя ряда âèдîâ 
â Мèрå è â Рîññèè: наïрèмåр, êîрîñòåль 
(Crex crex) è дуïåль (Gallinago media), 
èмåюùèå ñòаòуñ глîбальнî рåдêèõ, â Рîñ-
ñèè – îбû÷нû; бåрêуò (Aquila chrysaetos) è 
÷ёрнûé аèñò (Ciconia nigra) â åâрîïåéñêîé 
Рîññèè рåдêè, нî åâрîïåéñêèå êрèòåрèè 
нå ïîçâîляюò âûдåлèòь для нèõ нè îднîé 
IBA. Ñîюçîм îõранû ïòèц Рîññèè раçра-
бîòанû рåêîмåндацèè ïî âûдåлåнèю КОТР 
фåдåральнîгî çна÷åнèя. Нåдîñòаòî÷нîñòь 
èнфîрмацèè ÷èñлåннîñòè ïòèц на òåр-
рèòîрèè Рîññèè çаòрудняåò âûрабîòêу è 
ïрèмåнåнèå êîлè÷åñòâåннûõ êрèòåрèåâ. 
Â ñèлу раçмåрîâ ñòранû òåррèòîрèè, çа-
ñлужèâаюùèå фåдåральнîгî ñòаòуñа, ÷аùå 
âñåгî ñîîòâåòñòâуюò òаêжå êрèòåрèям IBA. 
Ñубъåêòû Рîññèéñêîé Фåдåрацèè ñраâнè-
мû ïî раçмåрам ñ åâрîïåéñêèмè è аçèаò-
ñêèмè ñòранамè. Âûдåлåнèå КОТР рåгèî-
нальнîгî çна÷åнèя дîлжнî ñуùåñòâåннî 
дîïîлнèòь ñèñòåму îõранû îрнèòîфаунû 
ñòранû. Обùåïрèняòûå â Рîññèè êрèòåрèè 
âûдåлåнèя рåгèîнальнûõ КОТР îòñуòñòâу-
юò; для Нèжåгîрîдñêîé îблаñòè мû раçра-
бîòалè ñлåдуюùую ñèñòåму:

D1: гнåçдèòñя èлè êîнцåнòрèруюòñя âî 
âнåгнåçдîâûå ñåçîнû 1 % îблаñòнîé ÷èñ-
лåннîñòè âèдîâ, ïîдâèдîâ è ïîïуляцèé, 
îòнåñåннûõ ê глîбальнî рåдêèм èлè çанå-
ñåннûõ â Краñную êнèгу Рîññèè.

D2: гнåçдèòñя èлè êîнцåнòрèруåòñя âî 
âнåгнåçдîâûå ñåçîнû 1 % îблаñòнîé ÷èñ-
лåннîñòè âèдîâ, çанåñåннûõ â Краñную 
êнèгу Нèжåгîрîдñêîé îблаñòè èлè â Ïрè-
лîжåнèå 2 ê нåé.

D3: ïîñòîяннûå гнåçдîâûå êîлîнèè гî-
лåнаñòûõ, ÷аéêîâûõ è другèõ ïòèц, â êî-
òîрûõ ÷èñлåннîñòь гнåçдяùèõñя ïòèц ñî-
ñòаâляåò нå мåнåå 1 % îò ÷èñлåннîñòè â 
Нèжåгîрîдñêîé îблаñòè.

D4: гнåçдèòñя èлè ñêаïлèâаåòñя âнå ñå-
çîна гнåçдîâанèя çна÷èòåльнîå (â маñшòа-
баõ рåгèîна) êîлè÷åñòâî ïар èлè îñîбåé 
îõîòнè÷ьèõ âèдîâ ïòèц.

D5: гнåçдèòñя çна÷èòåльнîå (â маñшòа-
баõ рåгèîна) êîлè÷åñòâî ïар другèõ нуж-
даюùèõñя â îõранå мåñòîîбèòанèé âèдîâ 
ïòèц.

D6: âèдîâîå раçнîîбраçèå ïòèц çна÷è-
òåльнî ïрåâûшаåò фîнîâûå çна÷åнèя â 
рåгèîнå.

D7: òåррèòîрèя длèòåльнîå âрåмя ñлу-
жèò баçîé для îбу÷åнèя ñòудåнòîâ çîîлî-
гè÷åñêèõ ñïåцèальнîñòåé èлè жå мåñòîм 
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Specific thresholds of the population of 
birds have been determined. They serve as 
criteria for allocation of IBARs in the Nizhny 
Novgorod region. 

The status of regional IBARs (in accor-
dance with criteria D1 and D2) must be as-
signed to territory where one pair of large 
rare species (eagles, storks, swans, etc.) 
breeds. A significant drawback of such 
IBARs is the high probability of loss due to 
anthropogenic or natural factors. 

For successful protection of birds and their 
habitats, IBARs must be legally enforceable. 
One of the most effective ways is the creation of 
Protected Areas (PA). In the Nizhny Novgorod 
region, a significant part of IBARs is protected 
as approved and reserved PAs (table 2). 

We consider that the legal protection for 
IBARs is not enough. However, a significant 
expansion of the regional system of PAs has 
a little chance of working. The share of spe-
cially protected natural reservations in the 
region can be increased to 12 %. Since now 
approved and designed PAs occupy almost 
11 % of the territory of the region, the ex-
pected increase in the protection of IBARs 
will be slight. 

The regulatory system on the Red Data 
Book of the Nizhny Novgorod region could 
significantly supplement the legal protec-
tion of IBARs. In the region, especially valu-
able territories for the conservation of spe-
cies listed in the Red Data Book are subject 
to special protection and exclusion from the 
economic use. Prohibition or restriction of 
economic activity in such territories are im-
posed by the order of the Ministry of Ecol-
ogy and Natural Resources of the Nizhny 
Novgorod region initiated by any interest-
ed organizations and citizens on the basis 
of the territory inspection report by the su-
pervising organization, scientific adviser or 
expert of the Red Data Book for the period 
prior to the official assignment of this status 
to the territory. The status of the especially 
valuable territory for the conservation of ob-
jects of flora and fauna listed in the Red Data 
Book of the Nizhny Novgorod region is as-
signed by the Government of the Nizhny 

ïрîâåдåнèя ïîñòîяннûõ îрнèòîлîгè÷å-
ñêèõ эêñêурñèé.

Оïрåдåлåнû êîнêрåòнûå ïîрîгè ÷èñ-
лåннîñòè ïòèц, ñлужаùèå êрèòåрèямè âû-
дåлåнèя КОТР â Нèжåгîрîдñêîé îблаñòè.

Ñòаòуñ îблаñòнûõ КОТР (â ñîîòâåòñòâèè 
ñ êрèòåрèямè D1 è D2) нåîбõîдèмî ïрè-
ñâаèâаòь òåррèòîрèè, гдå гнåçдèòñя îдна 
ïара êруïнûõ рåдêèõ âèдîâ (îрлû, аèñòû, 
лåбåдè è ïр.). Ñуùåñòâåннûé нåдîñòаòîê 
òаêèõ КОТР – âûñîêая âåрîяòнîñòь уòраòû 
ïî ïрè÷èнам анòрîïîгåннîгî лèбî åñòå-
ñòâåннîгî õараêòåра.

Äля уñïåшнîé îõранû ïòèц è èõ мåñòî-
îбèòанèé КОТР дîлжнû бûòь юрèдè÷åñêè 
çаùèùåнû. Одèн èç наèбîлåå эффåêòèâ-
нûõ ñïîñîбîâ – ñîçданèå ООÏТ. Â Нèжå-
гîрîдñêîé îблаñòè çаùèòîé â êа÷åñòâå уò-
âåрждåннûõ è çарåçåрâèрîâаннûõ ООÏТ 
îбåñïå÷åна çна÷èòåльная ÷аñòь КОТР 
(òабл. 2).

Мû ñ÷èòаåм îбåñïå÷åннîñòь КОТР юрè-
дè÷åñêîé çаùèòîé нåдîñòаòî÷нîé. Однаêî 
ñуùåñòâåннîå раñшèрåнèå рåгèîнальнîé 
ñèñòåмû ООÏТ малîрåальнî. Äîлю ООÏТ 
â рåгèîнå мîжнî дîâåñòè дî 12 %. Ïî-
ñêîльêу ñåé÷аñ уòâåрждåннûå è ïрîåêòè-
руåмûå ООÏТ çанèмаюò ïî÷òè 11 % òåр-
рèòîрèè îблаñòè, îжèдаåмîå уâåлè÷åнèå 
çаùèùåннîñòè КОТР будåò нåçна÷èòåль-
нûм.

Ñуùåñòâåннî дîïîлнèòь юрèдè÷åñêую 
çаùèòу КОТР мîгла бû ïîçâîлèòь нîрма-
òèâная баçа ïî Краñнîé êнèгå Нèжåгîрîд-
ñêîé îблаñòè. Â рåгèîнå ïîдлåжаò îñîбîé 
îõранå è èñêлю÷åнèю èç õîçяéñòâåннîгî 
èñïîльçîâанèя òåррèòîрèè, ïрåдñòаâля-
юùèå îñîбую цåннîñòь для ñîõранåнèя 
âèдîâ, âнåñåннûõ â Краñную êнèгу. За-
ïрåùåнèå èлè îгранè÷åнèå õîçяéñòâåн-
нîé дåяòåльнîñòè на òаêèõ òåррèòîрèяõ 
ââîдèòñя ïрåдïèñанèåм мèнèñòåрñòâа 
эêîлîгèè è ïрèрîднûõ рåñурñîâ Нèжå-
гîрîдñêîé îблаñòè ïî èнèцèаòèâå любûõ 
çаèнòåрåñîâаннûõ îрганèçацèé è граждан 
на îñнîâанèè аêòа îбñлåдîâанèя òåррè-
òîрèè îрганèçацèåé-êураòîрîм, нау÷нûм 
êîнñульòанòîм èлè эêñïåрòîм Краñнîé 
êнèгè на ïåрèîд дî îфèцèальнîгî ïрè-

Табл. 2. Обеспеченность территориальной охраной КОТР Нижегородской области.

Table 2. Provision of territorial protection for IBARs in the Nizhny Novgorod region.

Ñòàòóñ ÊОТÐ / Status IBAR
Пëîщàäь ÊОТÐ (êì2) 
Area of IBARs (km2)

Äîëÿ ООПТ, % 
Proportion of protected areas, %

Мåждунарîднûé / International 12547.56 39.97

Облаñòнîé / Regional 2969.38 53.27

Âñåãî / Total 15516.94 42.51
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ñâîåнèя òåррèòîрèè даннîгî ñòаòуñа. Ñòа-
òуñ òåррèòîрèè, ïрåдñòаâляюùåé îñîбую 
цåннîñòь для ñîõранåнèя îбъåêòîâ жèâîò-
нîгî è раñòèòåльнîгî мèра, âнåñåннûõ â 
Краñную êнèгу Нèжåгîрîдñêîé îблаñòè, 
ïрèñâаèâаåòñя Ïраâèòåльñòâîм Нèжåгî-
рîдñêîé îблаñòè â ñîîòâåòñòâèè ñ êрèòå-
рèямè. На òаêîé òåррèòîрèè мîгуò бûòь 
çаïрåùåнû èлè îгранè÷åнû любûå âèдû 
õîçяéñòâåннîé дåяòåльнîñòè, ñïîñîбнûå 
нанåñòè уùåрб рåдêèм âèдам жèâûõ îрга-
нèçмîâ. Äанная ñõåма â дîлжнîé мåрå нå 
рабîòаåò ïî ïрè÷èнå îòñуòñòâèя уòâåрж-
дåннûõ êрèòåрèåâ âûдåлåнèя эòèõ òåррè-
òîрèé.

Однîé нîрмаòèâнî-ïраâîâîé çаùè-
òû нåдîñòаòî÷нî дажå для îбåñïå÷åнèя 
фунêцèîнèрîâанèя ООÏТ. Нåîбõîдèмû 
ñïåцèальнûå уñèлèя êîнêрåòнûõ людåé 
ïî ïрåдîòâраùåнèю угрîç, нарушåнèé 
рåжèма îõранû è ò.д. Âажнåéшèм уñлî-
âèåм ñîõранåнèя КОТР è ООÏТ мû ñ÷è-
òаåм раçâèòую ñèñòåму îбùåñòâåннîé 
ïîддåржêè, над фîрмèрîâанèåм è раç-
âèòèåм êîòîрîé Нèжåгîрîдñêîå îòдåлå-
нèå ÑОÏР рабîòаåò ñ на÷ала 2000-õ гг. 
Элåмåнòамè ñîçданèя òаêîé ñèñòåмû яâ-
ляюòñя: èнфîрмèрîâанèå раçлè÷нûõ ñî-
цèальнûõ груïï î ïрîблåмаõ âûдåлåнèя 
è ñîõранåнèя КОТР, мîòèâацèя ïрåдñòа-
âèòåлåé ñîцèальнûõ груïï на рåшåнèå 
эòèõ ïрîблåм; ïîèñê è аêòèâèçацèя лèц, 
гîòîâûõ ê êîнêрåòнûм ïраêòè÷åñêèм 
дåéñòâèям.

Novgorod region in accordance with the 
criteria. Any kind of economic activity that 
can cause damage to rare species of living 
organisms may be prohibited or restricted 
in such territory. This does not work prop-
erly due to the lack of approved criteria for 
allocation of these territories. 

Legal and regulatory protection is not 
enough even to ensure the functioning of 
PAs. Special efforts from individuals are re-
quired to prevent threats, violations of the 
protection regime, etc. In our opinion, the 
most important condition for preservation 
of IBARs and PAs is the developed system 
of public support, under formation and de-
velopment of which the Nizhny Novgorod 
branch of the Russian Bird Conservation 
Union has been working since the beginning 
of the 2000s. Elements for the creation of 
such a system are reporting to various social 
groups on the problems of allocation and 
preservation of IBARs, motivation of repre-
sentatives of social groups for solving these 
problems, search and activation of persons 
ready for particular practical actions. 

Рис. 1. КОТР (слева) и ООПТ (справа) в Нижегород-
ской области.

Fig. 1. IBAR (at the left) and Protected Areas (at the 
right) in the Nizhny Novgorod region. Status IBAR: 
A – International (Worldwide), B – International 
(European) , C – Regional. Сategory of protected area: 
D – Federal, E – Regional.
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One of the important threats to raptors and 
their habitats is forest management, and, 
first and foremost, wood procurement ac-
tivity. At the same time, “traditional” reg-
ulatory mechanisms for their conservation 
in environmental legislation, such as spe-
cially protected areas (SPAs) and Red Data 
Books, often work inefficiently. This is due 
to own internal weaknesses in environmen-
tal legislation, as well as the fact that forest 
management authorities and forest users 
are more guided by their sectoral legisla-
tion, and have limited knowledge about or 
do not respect environmental legislation. In 
this regard, in order to improve the work 
efficiency on conservation of rare species of 
birds associated with forests, it is also nec-
essary to use the opportunities provided by 
the forest legislation and voluntary forest 
certification. 

Recently, several new regulatory instru-
ments that can be used for conservation of 
rare species have appeared in forest legisla-
tion. These are approved “Specifics of rare 
species conservation in forests...”52, as well 
as opportunities for preservation of objects 
having conservation value in the develop-
ment of logging areas, the lists of which 
should be indicated in forest management 
regulations. The practice of applying these 
new regulations is only being formed, and 
it is important already at the stage of for-
mation of lists of objects important for bio-
diversity conservation, to participate in this 
process and submit proposals on inclusion 
of habitats that are important for birds. In 
addition, the long-standing opportunity of 
creating designated forest areas in habitats 
of rare species is almost not used. 

Another important instrument that can be 
used in some regions is voluntary forest cer-
tification. According to the FSC53 voluntary 
certification system, 48 million hectares, or 
a quarter of the total area of all timberland 
holdings for wood procurement, are now 
certified. Voluntary forest certification makes 

Однîé èç âажнûõ угрîç для õèùнûõ ïòèц 
è мåñò èõ îбèòанèя яâляåòñя лåñîïîль-
çîâанèå, è, ïрåждå âñåгî, дåяòåльнîñòь 
ïî çагîòîâêå дрåâåñèнû. Ïрè эòîм «òра-
дèцèîннûå» нîрмаòèâнûå мåõанèçмû 
èõ ñîõранåнèя â çаêîнîдаòåльñòâå â îб-
лаñòè îõранû îêружаюùåé ñрåдû, òаêèå 
êаê îñîбî îõраняåмûå ïрèрîднûå òåр-
рèòîрèè (ООÏТ) è Краñнûå êнèгè, ÷аñòî 
рабîòаюò нåэффåêòèâнî. Эòî ñâяçанî ñ 
ñîбñòâåннûмè âнуòрåннèмè нåдîñòаòêа-
мè ïрèрîдîîõраннîгî çаêîнîдаòåльñòâа, 
а òаêжå ñ òåм, ÷òî îрганû уïраâлåнèя лå-
ñамè è лåñîïîльçîâаòåлè бîльшå руêîâîд-
ñòâуюòñя ñâîèм îòраñлåâûм çаêîнîдаòåль-
ñòâîм, а ïрèрîдîîõраннîå нåдîñòаòî÷нî 
çнаюò è/èлè уâажаюò. Â ñâяçè ñ эòèм, для 
ïîâûшåнèя эффåêòèâнîñòè рабîòû ïî ñî-
õранåнèю рåдêèõ âèдîâ ïòèц, ñâяçаннûõ ñ 
лåñамè, нåîбõîдèмî òаêжå ïîльçîâаòьñя 
âîçмîжнîñòямè, êîòîрûå ïрåдîñòаâляåò 
лåñнîå çаêîнîдаòåльñòâî è дîбрîâîльная 
лåñная ñåрòèфèêацèя. Â ïîñлåднåå âрå-
мя â лåñнîм çаêîнîдаòåльñòâå ïîяâèлîñь 
нåñêîльêî нîâûõ нîрмаòèâнûõ èнñòру-
мåнòîâ, êîòîрûå мîгуò бûòь èñïîльçîâа-
нû для цåлåé ñîõранåнèя рåдêèõ âèдîâ. 
Эòî уòâåрждённûå «Оñîбåннîñòè îõранû 
â лåñаõ рåдêèõ âèдîâ…»52, а òаêжå âîç-
мîжнîñòè для ñîõранåнèя îбъåêòîâ, èмå-
юùèõ ïрèрîдîîõраннîå çна÷åнèå, ïрè 
раçрабîòêå лåñîñåê, ïåрå÷нè êîòîрûõ 
дîлжнû уêаçûâаòьñя â лåñîõîçяéñòâåннûõ 
рåгламåнòаõ. Ïраêòèêа ïрèмåнåнèя эòèõ 
нîâûõ нîрмаòèâîâ òîльêî фîрмèруåò-
ñя, è âажнî ужå на эòаïå фîрмèрîâанèя 
ïåрå÷нåé îбъåêòîâ, âажнûõ для ñîõра-
нåнèя бèîраçнîîбраçèя, у÷уâñòâîâаòь â 
эòîм ïрîцåññå è ïîдаâаòь ïрåдлîжåнèя 
ïî âêлю÷åнèю â нèõ âажнûõ для ïòèц мåñò 
îбèòанèя. Крîмå òîгî, ïî÷òè нå èñïîль-
çуåòñя даâнî ñуùåñòâуюùая âîçмîжнîñòь 
ñîçданèя îñîбî çаùèòнûõ у÷аñòêîâ лåñîâ 
â мåñòаõ îбèòанèя рåдêèõ âèдîâ. Äругîé 
âажнûé èнñòрумåнò, êîòîрûé мîжåò бûòь 
èñïîльçîâан â нåêîòîрûõ рåгèîнаõ – дî-

52 http://pravo.gov.ru/proxy/ips/?docbody=&nd=102436563
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Рубка леса в ключевом биотопе – важном для гнез-
дования филина (Bubo bubo), на опушке степного 

бора. Фото И. Карякина.

Logging in a key biotope is important for nesting of 
the Eagle Owl (Bubo bubo) on the edge of a steppe 

pine-forest. Photo by I. Karyakin.

quite significant additional requirements to 
loggers in comparison with the legislation, 
including with regard to protection of rare 
species. However, like legislation, certifi-
cation mechanisms do not work very well 
without public and expert participation, and 
it is preferable for parties involved to be ac-
tive in these processes.  

An important issue is also the openness 
and accessibility of information, and for all 
parties: 

- For environmental organizations and ac-
tivists – on location of timberland holdings, 
certified areas, planned logging sites and 
existing restrictions on wood procurement. 

- For loggers and forest management 
bodies – on location of sites and objects im-
portant for biodiversity conservation. 

Moreover, it is desirable that this in-
formation is presented in an easy-to-use 
form, which does not require significant 
costs to bring it into a fit-for-purpose form. 
WWF Russia has created and maintains a 
resource intended to such information ex-
change, a website on high conservation 
value forests54, and it invites all interested 
parties to join it.

брîâîльная лåñная ñåрòèфèêацèя. Ïî ñè-
ñòåмå дîбрîâîльнîé ñåрòèфèêацèè FSC53 

ñåé÷аñ ñåрòèфèцèрîâанî 48 млн га, èлè 
÷åòâåрòь ïлîùадè âñåõ арåндîâаннûõ для 
çагîòîâêè дрåâåñèнû лåñîâ. Äîбрîâîльная 
лåñная ñåрòèфèêацèя ïрåдъяâляåò ê лåñî-
çагîòîâèòåлям дîâîльнî çна÷èòåльнûå дî-
ïîлнèòåльнûå òрåбîâанèя ïî ñраâнåнèю ñ 
çаêîнîдаòåльñòâîм, â òîм ÷èñлå â ÷аñòè îõ-
ранû рåдêèõ âèдîâ. Однаêî, êаê è çаêîнî-
даòåльñòâî, мåõанèçмû ñåрòèфèêацèè нå 
î÷åнь õîрîшî рабîòаюò бåç îбùåñòâåн-
нîгî è эêñïåрòнîгî у÷аñòèя, è çаèнòåрå-
ñîâаннûм ñòîрîнам жåлаòåльнî âêлю-
÷аòьñя â эòè ïрîцåññû. Âажнûм âîïрîñîм 
яâляåòñя òаêжå îòêрûòîñòь è дîñòуïнîñòь 
èнфîрмацèè, ïрè÷ём для âñåõ ñòîрîн. 
Äля ïрèрîдîîõраннûõ îрганèçацèé è аê-
òèâèñòîâ – î раñïîлîжåнèè арåндîâан-
нûõ у÷аñòêîâ лåñîâ, ñåрòèфèцèрîâаннûõ 
ïлîùадåé, мåñò ïланèруåмûõ рубîê è ужå 
ñуùåñòâуюùèõ îгранè÷åнèяõ на çагîòîâêу 
дрåâåñèнû. Äля лåñîçагîòîâèòåлåé è îрга-
нîâ уïраâлåнèя лåñамè – î раñïîлîжåнèè 
âажнûõ для ñîõранåнèя бèîраçнîîбраçèя 
îбъåêòîâ è у÷аñòêîâ. Ïрè÷ём жåлаòåльнî, 
÷òîбû эòа èнфîрмацèя бûла ïрåдñòаâлå-
на â удîбнîм для èñïîльçîâанèя фîрмаòå, 
нå òрåбуюùåм çна÷èòåльнûõ çаòраò на åё 
ïрèâåдåнèå â ïрèгîднûé для èñïîльçîâа-
нèя âèд. WWF Рîññèè ñîçдал è ïîддåржè-
âаåò рåñурñ, ïрåднаçна÷åннûé для òаêîгî 
îбмåна èнфîрмацèåé – ñаéò ïî лåñам 
âûñîêîé ïрèрîдîîõраннîé цåннîñòè54, è 
ïрåдлагаåò âñåм çаèнòåрåñîâаннûм ñòî-
рîнам ïрèñîåдèняòñя ê åгî наïîлнåнèю.

53 http://ru.fsc.org/ru-ru
54 http://www.hcvf.ru/ru
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