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Ðåзюìå
Â ñòаòьå ïрåдñòаâлåнû рåçульòаòû èçу÷åнèя мèграцèé, çèмîâîê è лåòнèõ êî÷ёâîê ïяòè мîлîдûõ îрлîâ-мî-
гèльнèêîâ (Aquila heliaca) èç Ïîâîлжья, ïîмå÷åннûõ GPS/GSM òрåêåрамè. На îñнîâå бîлåå 28 òûñ. лîêацèé, 
ïîлу÷åннûõ â ïåрèîд ñ èюля 2017 г. ïî дåêабрь 2018 г., дана õараêòåрèñòèêа ñåçîннûõ ïåрåмåùåнèé мîлîдûõ 
îрлîâ-мîгèльнèêîâ â ïåрâûé гîд жèçнè.
Ключевые слова: îрёл-мîгèльнèê, Aquila heliaca, ïîâîлжñêая ïîïуляцèя, ñïуòнèêîâîå мå÷åнèå, мèграцèя 
мîлîдûõ ïòèц.
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Abstract
The paper reviews results of studying migration routes, wintering and summering sites of five juvenile Imperial 
Eagles (Aquila heliaca) from the Volga region tagged with GPS/GSM-trackers. Details of seasonal movements of 
five juvenile Imperial Eagles were made on the basis of 28 thousand points of location, received during the period 
from July 2017 to December 2018.
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Могильник Шихан. Ульяновская область, 
30.07.2017 г. Фото М. Корепова.

The Imperial Eagle named Shihan. The Ulyanovsk 
region, 30.07.2017. Photo by M. Korepov.
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Introduction
Imperial Eagles (Aquila heliaca), inhab-

iting the northern periphery of the nest-
ing area, are long-distance migrants. Until 
presently there was no precise information 
about the wintering sites of eagles from the 
Volga Region. Near East and Northeast Af-
rica were considered as the most likely re-
gions (Korepov, Borodin, 2013). Modern 
technologies, such as satellite telemetry, 
make it possible to collect detailed informa-
tion about a bird’s movements in the wild. 
Thus, in order to collect information about 
migration routes, wintering and summering 
sites of Imperial Eagles from the Volga Re-
gion, five nestlings were tagged with GPS/
GSM trackers at the end of 2017, in the Uly-
anovsk region. With the data received, the 
seasonal movements of first-year migrants 
could be studied.  

Materials and methods
Imperial Eagles were tagged with so-

lar-powered GPS/GSM trackers manufac-
tured by Aquila Systems company, Poland. 
The trackers were fitted like backpacks us-
ing teflon ribbon to attach them to the bird. 
The weight of trackers is 35 g. The trackers 
were equipped on juvenile eagles at the 
end of July – early August. This is a period 
of time just before nestlings begin to fly out 
from their nests. Tagged birds originated 
from three different nesting groups: Timo-
sha (male) and Iskorka (female) originated 
from Central (basin of river Malaya Sviyaga); 
two nestlings from one brood, Avralka (fe-
male) and Filipp (male) originated from Za-
volzhkaya (left bank of river Volga); Shihan 
(male) from Zasyzranskaya (interfluve of riv-
ers Syzranka and Tereshka). The gender was 
determined visually, by body size of the 
birds. Two tagged birds are from nests typi-
cal for the Volga population – forest-steppe 
nesting stereotype: the nest is on top of a 
Pine tree growing in the forest edge (Timo-
sha and Shihan); the other three were from 
atypical nests – steppe nesting stereotype: 
the nest is in the upper part of the canopy 
of a broadleaved or pine tree, growing in a 
shelterbelt in an agricultural landscape (Is-
korka, Avralka, Filipp).

Ââåäåíèå
Орлû-мîгèльнèêè (Aquila heliaca), на-

ñåляюùèå ñåâåрную ïåрèфåрèю гнåç-
дîâîгî арåала, îòнîñяòñя ê дальнèм мè-
гранòам. Äî ïîñлåднåгî âрåмåнè òî÷нûå 
мåñòа çèмîâîê îрлîâ èç Ïîâîлжья бûлè 
нåèçâåñòнû, îрèåнòèрîâî÷нî â êа÷åñòâå 
рåгèîнîâ çèмîâêè уêаçûâалñя Блèжнèé 
Âîñòîê è ñåâåрî-âîñòî÷ная Àфрèêа (Кî-
рåïîâ, Бîрîдèн, 2013). Иñïîльçîâанèå 
ñîâрåмåннûõ мåòîдîâ òåлåмåòрèè ïîçâî-
ляåò âûяñняòь дåòалè ïåрåмåùåнèя ïòèц 
ñ âûñîêîé òî÷нîñòью, нåдîñòèжèмîé 
для òрадèцèîннûõ мåòîдîâ наблюдåнèé 
â ïрèрîдå. Â 2017 г., ñ цåлью èçу÷åнèя 
ïуòåé мèграцèé, мåñò çèмîâîê è лåòнèõ 
êî÷ёâîê мîлîдûõ îрлîâ-мîгèльнèêîâ èç 
Ïîâîлжья, на òåррèòîрèè Ульянîâñêîé 
îблаñòè GPS/GSM òрåêåрамè ïîмå÷åнî 5 
ïòåнцîâ. Äаннûå ïîлу÷åннûå ñ òрåêåрîâ 
ïîçâîлèлè ñîбраòь ïîдрîбнûå ñâåдåнèя 
î ñåçîннûõ ïåрåмåùåнèяõ îрлîâ-мîгèль-
нèêîâ â ïåрâûé гîд жèçнè.

Мàòåðèàëû è ìåòîäû
Äля мå÷åнèя îрлîâ-мîгèльнèêîâ èñïîль-

çîâалèñь GPS/GSM òрåêåрû ñ ñîлнå÷нûмè 
ïанåлямè ïрîèçâîдñòâа êîмïанèè Aquila 
(Ïîльша). Âåñ ïрèбîрîâ – 35 г. Трåêåрû 
êрåïèлèñь на ñïèну ïî ïрèнцèïу «рюêçа-
êа» ñ ïîмîùью òåфлîнîâûõ лåнò. Оñнаùå-
нèå òрåêåрамè мîлîдûõ îрлîâ (êруïнûõ 
ïòåнцîâ è ñлёòêîâ) ïрîâîдèлîñь â êîнцå 
èюля – на÷алå аâгуñòа, ïåрåд èõ âûлåòîм 
èç гнёçд. Мîлîдûå îрлû ïîмå÷åнû â òрёõ 
гнåçдîâûõ груïïèрîâêаõ: ñамåц Тèмî-
ша è ñамêа Иñêîрêа – â баññåéнå Малîé 
Ñâèягè, ñамêа Àâральêа è ñамåц Фèлèïï 
(ïòåнцû èç îднîгî âûâîдêа) – â лåâîбåрå-
жьå Âîлгè, ñамåц Шèõан – â мåждурå÷ьå 
Ñûçранêè è Тåрåшêè. Ïîл мîлîдûõ îрлîâ 
îïрåдåлялñя ïî раçмåрам ïòèц. Тèмîша è 
Шèõан ïîмå÷åнû â гнёçдаõ, раñïîлîжåн-
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Geographical locations of the five tagged 
eagles were determined every hour during 
daylight and were transmitted to the server 
up to three times per day. Total amount of 
locations, received from all tagged birds in 
the period from July to December is 28773 
(Timosha – 7087, Iskorka – 6119, Avralka 
– 5971, Filipp – 5473, Shihan – 4123 lo-
cations). Analyses of locations, migration 
routes and polygons were done in comput-
er program Google Earth Pro.  

For all five juvenile eagles, information 
about pre-migration movements (2017), 
first autumn migration (2017), first wintering 
(2017–2018) and first spring migration were 
collected. Data about summering sites and 
second autumn migration was collected for 
all birds, except Shihan, which transmitter 
stopped to send signals on 19.06.2017. The 
day of starting the directed movement of 
each bird from region of nesting/wintering/
summering were assigned as the beginning 
of migration. The day of reaching the edge 
of wintering/summering area was assigned 
as the end of migration. As an exception, 
the end of spring migration of Shihan was 
assigned as date when the bird approached 
the nesting site of its parents (table 1).

Results
First autumn migration
Autumn migration of young eagles start-

ed at the end of September – beginning 
of October. Young eagles from the for-
est-steppe type of nesting sites – Timosha 
and Shihan – started autumn migration 
earlier (in the middle of the third decade of 
September). Eagles from the steppe-type 
nests started migration later: at the end of 
the third decade of September (Iskorka) and 
the beginning of the first decade of October 
(Filipp and Avralka). Siblings started their 
autumn migration in the same day, but their 
migration routes were different.

The duration of autumn migration ranged 
from one to one-and-a-half months and 
ended in late October – mid November. 
The length of migration routes varied from 
4000 to 7000 km. The distance from nest 
to first wintering site ranged from 3 to 5 
thousand km. 

нûõ â ïрåдâåршèннûõ раçâèлêаõ ñîñåн 
на îïушêаõ бîрîâ (òèïè÷нûé ñòåрåîòèï 
гнåçдîâанèя ïîâîлжñêîé ïîïуляцèè), Иñ-
êîрêа, Àâральêа è Фèлèïï – â гнёçдаõ, 
раñïîлîжåннûõ â êрîнå лèñòâåннûõ è 
õâîéнûõ дåрåâьåâ â ïîлåçаùèòнûõ лåñî-
ïîлîñаõ ñрåдè агрîландшафòîâ (нåòèïè÷-
нûé ñòåрåîòèï гнåçдîâанèя ïîâîлжñêîé 
ïîïуляцèè).

Гåîграфè÷åñêèå êîîрдèнаòû îрлîâ, îñ-
наùённûõ òрåêåрамè, îïрåдåлялèñь åжå-
÷аñнî â ñâåòлîå âрåмя ñуòîê è, ïрè наõîж-
дåнèè ïòèцû â çîнå дåéñòâèя ñîòîâîé ñâяçè, 
åжåднåâнî (дî 3 раç â ñуòêè) ïåрåдаâалèñь 
на ñåрâåр. Â ïåрèîд ñ êîнца èюля 2017 г. 
дî êîнца дåêабря 2018 г. îò 5 ïîмå÷åннûõ 
îрлîâ â îбùåé ñлîжнîñòè ïîлу÷åнî 28773 
лîêацèè, â òîм ÷èñлå îò Тèмîшè – 7087, îò 
Иñêîрêè – 6119, îò Àâральêè – 5971, îò 
Фèлèïïа – 5473, îò Шèõана – 4123. Àна-
лèç лîêацèé, òрåêîâ è ïîлèгîнîâ, а òаêжå 
мåòрè÷åñêèå раñ÷ёòû, ïрîâåдåнû на ïîр-
òалå òåлåмåòрè÷åñêèõ даннûõ ïрîèçâîдè-
òåля GPS/GSM òрåêåрîâ Aquila system è â 
ïрîграммå Google Earth Pro.

Äля âñåõ ïяòè мîлîдûõ îрлîâ удалîñь 
ïîлнîñòью ïрîñлåдèòь ïрåдîòлёòнûå ïåрå-
мåùåнèя (2017), ïåрâую îñåннюю мèгра-
цèю (2017), ïåрâую çèмîâêу (2017–2018) 
è ïåрâую âåñåннюю мèграцèю (2018). Äля 
÷åòûрёõ îрлîâ òаêжå ïîлнîñòью ïрîñлå-
жåна ïåрâая лåòîâêа (2018) è âòîрая îñåн-
няя мèграцèя (2018). Оò Шèõана ñèгнал 
ïåрåñòал ïрèõîдèòь 19.06.2018, ïîэòîму 
для нåгî îблаñòь лåòнèõ êî÷ёâîê ïрîñлå-
жåна òîльêî ÷аñòè÷нî. На÷алîм мèграцèè 
ñ÷èòалñя дåнь наïраâлåннîгî дâèжåнèя 
ïòèц èç раéîна гнåçдîâанèя/çèмîâêè/лå-
òîâêè, îêîн÷анèåм мèграцèè – дåнь дîñòè-
жåнèя блèжаéшåгî êрая îблаñòè çèмîâêè/
лåòîâêè. Иñêлю÷åнèå ñîñòаâèла âåñåнняя 
мèграцèя Шèõана, îêîн÷анèåм êîòîрîé 

Могильник Тимоша. Ульяновская область, 
27.07.2017 г. Фото М. Корепова.

The Imperial Eagle named Timosha. The Ulyanovsk 
region, 27.07.2017. Photo by M. Korepov.
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Ñîáûòèå / Event Àâðàëьêà / Avralka Ôèëèпп / Filipp Тèìîшà / Timosha

Ïлîùадь ïрåдîòлёòнûõ 
ïåрåмåùåнèé, êм2 / Areas of pre-
migration movements, km2

23 18 16

Ñрîêè ïåрâîé îñåннåé мèграцèè 
Dates of first autumn migration

02.10–12.11.2017 02–24.10.2017 24.09–06.11.2017

Ïрîдîлжèòåльнîñòь ïåрâîé 
îñåннåé мèграцèè, ñуòêè / Duration 
of first autumn migration, days

42 23 44

Ïрîòяжённîñòь ïåрâîé îñåннåé 
мèграцèè, êм / Length of first 
autumn migration, km

5580 4092 5708

Раññòîянèå îò гнåçда дî ïåрâîé 
çèмîâêè, êм / Distance from nest to 
first wintering site, km

3099 3036 4346

Рåгèîнû ïåрâîé çèмîâêè 
Regions of first wintering sites

Ñаудîâñêая Àраâèя (Эль-Каñèм, 
Эр-Рèяд) 

Saudi Arabia (Al-Qassim, Riyadh)

Ñаудîâñêая Àраâèя (Хаèль, 
Эль-Каñèм, Эр-Рèяд) 

Saudi Arabia (Ha’il, Al-
Qassim, Riyadh

Йåмåн (Хîдåéда, Таèç, Раéма, Ñана, Äамар, 
Ибб, Эль-Äалè, Лаõдж, Эль-Бåéда, Àбьян, 

Марèб, Шабâа) / Yemen (Al Hudaydah, Taiz, 
Raymah, Sana’a, Dhamar, Ibb, Ad Dali, Lahij, 

Al-Bayda, Abyan, Ma’rib, Shabwah)

Ïлîùадь ïåрâîé çèмîâêè, êм2 
Area of first wintering site, km2

40730 162120 48563

Ñрîêè ïåрâîé âåñåннåé мèграцèè 
Dates of first spring migration

09–28.04.2018 12–26.04.2018 04.04–8.05.2018

Ïрîдîлжèòåльнîñòь ïåрâîé 
âåñåннåé мèграцèè, ñуòêè / Dura-
tion of first spring migration, days

20 15 35

Ïрîòяжённîñòь ïåрâîé âåñåннåé 
мèграцèè, êм / Length of first spring 
migration, km

3678 3100 5246

Рåгèîнû лåòнèõ êî÷ёâîê ïåрâîгî 
гîда 
Regions of first summering sites

Рîññèя (Ñараòîâñêая, Ульянîâñêая, 
Ñамарñêая, Орåнбургñêая 

îбл., Рåñïублèêè Таòарñòан, 
Башêîрòîñòан), Каçаõñòан (Заïаднî-

Каçаõñòанñêая, Àòûрауñêая, 
Àêòюбèнñêая îбл.) / Russia (Saratov, 

Ulyanovsk, Samara, Orenburg 
regions, Tatarstan, Bashkortostan 
Republics), Kazakhstan (West Ka-

zakhstan, Atyrau, Aktobe regions)

Рîññèя (Ñараòîâñêая, 
Ульянîâñêая, Ñамарñêая, 

Орåнбургñêая îбл., 
Рåñïублèêа Таòарñòан), 

Каçаõñòан (Заïаднî-
Каçаõñòанñêая îбл.) 

Russia (Saratov, Ulyanovsk, 
Samara, Orenburg regions, Ta-

tarstan Republic), Kazakhstan 
(West Kazakhstan)

Рîññèя (Âîлгîградñêая, Ñараòîâñêая, 
Ïåнçåнñêая, Нèжåгîрîдñêая, Ульянîâñêая, 
Ñамарñêая îбл., Рåñïублèêè Мîрдîâñêая, 

Чуâашñêая, Таòарñòан) 
Russia (Volgograd, Saratov, Penza, Nizhny 

Novgorod, Ulyanovsk, Samara regions, Mor-
dovia, Chuvasia, Tatarstan Republics)

Ïлîùадь лåòнèõ êî÷ёâîê ïåрâîгî 
гîда, êм2 
Area of first summering site, km2

456919 202283 159493

Ñрîêè âòîрîé îñåннåé мèграцèè 
Dates of second autumn migration

28.09–23.10.2018 20.09–06.10.2018 26.09–13.11.2018

Ïрîдîлжèòåльнîñòь âòîрîé 
îñåннåé мèграцèè, ñуòêè / Duration 
of second autumn migration, days

26 21 47

Ïрîòяжённîñòь âòîрîé îñåннåé 
мèграцèè, êм / Length of second 
autumn migration, km

4221 3702 2887

Ñòрана âòîрîé çèмîâêè 
Country of second wintering site

Ñаудîâñêая Àраâèя (Эль-Каñèм)* 
 Saudi Arabia (Al-Qassim)*

Ñаудîâñêая Àраâèя (Хаèль, 
Эль-Каñèм)* / Saudi Arabia 

(Hail, Al-Qassim)*

Ираê (Àнбар)* / Iraq (Anbar)*

Табл. 1. Характеристика сезонных миграций, зимовок и летних кочёвок молодых орлов-могильников (Aquila heliaca) из поволжской по-
пуляции.

Table 1. Details of seasonal migrations, wintering and summering sites of young Imperial Eagles (Aquila heliaca) from the Volga population.

Пðèìåчàíèå / Note:
* – Äаннûå ïрåдñòаâлåнû çа нåïîлнûé ïåрèîд наблюдåнèé. / Data collected for incomplete period of observations.

The migration to the Middle East took place 
on a broad front either straight through the Cau-
casus (Timosha, Iskorka, Filipp) or skirting the 
Caspian Sea from the East across the Ustyurt 
plateau (Shihan, Avralka). We found no signif-
icant differences in migrating routes between 

ïрèняòа даòа маêñèмальнîгî ïрèблèжå-
нèя мîлîдîгî îрла ê гнåçдîâîму у÷аñòêу 
ñâîèõ рîдèòåлåé (52 êм), ïîñêîльêу âïî-
ñлåдñòâèè ñèгнал îò ïòèцû ïрîïал è âûяñ-
нèòь òî÷ную îблаñòь åё лåòнèõ êî÷ёâîê нå 
удалîñь (òабл. 1).
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Оðëû-ìîãèëьíèêè ñ òðåêåðàìè / Imperial Eagles with trackers

Иñêîðêà / Iskorka Шèхàí / Shihan

212 39

29.09–08.11.2017 24.09–27.10.2017

41 34

5088 6861

3360 4970

Ñаудîâñêая Àраâèя (Мåдèна, Мåêêа, Эр-Рèяд) 
Saudi Arabia (Madinah, Makkah, Riyadn)

Эфèîïèя (Орîмèя, Àмõара) 
Ethiopia (Ooromia, Amhara)

113838 15021

29.03–23.04.2018 03.05–03.06.2018

26 32

3833 7152

Рîññèя (Âîлгîградñêая, Ñараòîâñêая, 
Ïåнçåнñêая, Нèжåгîрîдñêая, Ульянîâñêая, 

Ñамарñêая, Орåнбургñêая îбл., Рåñïублèêè 
Мîрдîâñêая, Чуâашñêая, Таòарñòан), Каçаõñòан 

(Заïаднî-Каçаõñòанñêая, Àòûрауñêая, 
Àêòюбèнñêая îбл.) 

 Russia (Volgograd, Saratov, Penza, Nizhny 
Novgorod, Ulyanovsk, Samara, Orenburg re-

gions, Mordovia, Chuvasia, Tatarstan Republics), 
Kazakhstan (West Kazakhstan, Atyrau, Aktobe 

regions)

Рîññèя (Ñараòîâñêая, Ñамарñêая, 
Орåнбургñêая îбл., Рåñïублèêа 

Башêîрòîñòан), Каçаõñòан 
(Àêòюбèнñêая îбл.)* 

Russia (Saratov, Samara, Orenburg 
regions, Bashkortostan Republic), Ka-

zakhstan (Aktobe region)*

485927 241623*

11.10–28.11.2018 -

49 -

2099 -

Àçåрбаéджан* / Azerbaijan * -

birds of different breeding stereotype. Siblings 
took different ways as well – the male passed 
through the Caucasus and the female skirted 
east the Caspian Sea, but in the end they came 
to the same region to spend winter. Thus we 
assume that there is no connection between 
choice of migration routes and nesting stereo-
type or birds’ kinship, even as lengths of mi-
gration routes and, accordingly, the distances 
between wintering sites and nests are greater 
for eagles from the forest-steppe nesting ste-
reotype. Siblings came to spend winter to the 
same region at the same time, despite their 
different routes. It seems that for juvenile ea-
gles, places of wintering are more determined 
than migration routes (this was confirmed by 
further observation) (fig. 1).

First wintering areas
Most of the tagged juvenile eagles spend 

their first winter on the Arabian Peninsula: 
Avralka and Filipp in the middle of the pen-
insula at the border between plateaus and 
deserts; Iskorka stayed on the coast of the 
Red Sea; Timosha wintered in the southern 
highlands (Yemen Highlands). The exception 
was Shihan – it flew to Eastern Africa where it 
spent the winter in the Ethiopian Highlands.  

It seems that there is a connection between 
length of the migration route and area of 
movements in wintering site: birds that flew 
further south made less movement on the 
wintering sites, while eagles that stopped 
earlier spent more time moving across desert-
ed landscapes. There is one exception to this 
pattern – an eagle that lingered on migration 
and arrived at the wintering site in the cen-
tral part of Arabian Peninsula later than oth-
ers (Avralka). The area of Shihan’s wintering 
site was much smaller than that of Filipp, who 
stopped for wintering in the desert region of 
the central part of Arabian Peninsula (fig. 2). 

First spring migration
Spring migration of four young Imperial 

Eagles that wintered in the Middle East start-
ed at the end of March – first half of April. At 
that time adult birds were already on their 
breeding territories (first registration of pair 
of Imperial Eagles was 02.04.2018). Parents 
of Avralka and Philipp were marked on their 
nesting site 08.04.2018 (birds were building 
a new nest). At the same time Avralka started 
its spring migration (09.04.2018). Philipp left 
his wintering area even later – 12.04.2018. 
Shihan was the latest to begin its spring mi-
gration (in the beginning of May).

All juvenile eagles had their individual route 
of autumn migration, which, in general, was 

Ðåзóëьòàòû
Первая осенняя миграция
Оñåнняя мèграцèя ïîмå÷åннûõ мîлî-

дûõ îрлîâ на÷алаñь â êîнцå ñåнòября–
на÷алå îêòября. Ïåрâûмè ïрèñòуïèлè ê 
ïåрåлёòу ïòèцû ñ òèïè÷нûм ñòåрåîòèïîм 
гнåçдîâанèя – Тèмîша è Шèõан (ñåрåдèна 
òрåòьåé дåêадû ñåнòября). Орлû ñ нåòè-
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repeated during spring migration. The dis-
tances between the spring and autumn tracks 
of the flight paths for most eagles ranged from 
several tens to several hundred kilometers. 
The number of crossings of the tracks was in-
significant: it varies between 4 (Avralka and 
Timosha) and 11. An exception was Shihan, 
that wintered in the Ethiopian Highlands and 
came to Africa via Bab-el-Mandeb strait be-
tween the Red and Arabian seas, but returned 
to the Eurasian continent via the Suez Canal. 
Clearly, this eagle avoided the water area of 
the Red Sea during its flight, resulting in sig-
nificantly different migration routes in autumn 
and spring. The distance between the parallel 
sections of the autumn and spring tracks on 
most of the route was more than 500 km (up 
to 1,500 km at the intersection of the Suez 
Canal).

The shorter spring migration routes, com-
pared to autumn routes, is due to fact that the 
southern boundary of summer migrations of 
young eagles was located much more to the 
south and, accordingly, the eagles reached 
them earlier than they reached the nesting 
areas of their parents (fig. 3–7).

First summering areas
Young birds from the Volga population 

spent first summer mainly in the Volga-Ural 
Region, both in Russia and Kazakhstan. The 
area of summer movements of tagged birds 
varies from 150 thousand to 500 thousand 
km². The total area covered by summering 
movements for all five Imperial Eagles was 
851013 km2 and included territories of the 
Volga, South Ural and part of the territo-
ries of Caspian supposed populations (Be-
lik, Galushin, 1999). All five tagged birds 
visited breeding territories of their parents 
during their movements in summer. The 
minimum recorded distances to the nests of 
parents were 1.6 km for Avralka (05.12.2018), 
5.6 km for Timosha (08.10.2018), 5.9 km for 
Iskorka (25.08.2018), 11.2 km for Philipp 
(08.09.2018). Shihan flew 52 km from the 
parents’ nesting site (04.06.2018), but at 
the end of the second decade of June the 
signal from the bird ceased, and the sub-
sequent route of its summer movements 
could not be determined (fig. 8).

Second autumn migration
The second autumn migration of juve-

nile eagles started at the end of September 
– beginning of October and was more pro-
longed in time. Generally the routes of sec-
ond autumn migration were the same as the 
first-autumn routes, but they were straight-

ïè÷нûм ñòåрåîòèïîм гнåçдîâанèя на÷а-
лè мèгрèрîâаòь ïîçжå (Иñêîрêа – êîнåц 
òрåòьåé дåêадû ñåнòября, Фèлèïï è Àâ-
ральêа – на÷алî ïåрâîé дåêадû îêòября). 
Ïòåнцû èç îднîгî âûâîдêа на÷алè мèгра-
цèю â îдèн дåнь, нî èõ маршруòû ñраçу 
раçîшлèñь. 

Ïрîдîлжèòåльнîñòь îñåннåé мèграцèè 
мîлîдûõ îрлîâ ñîñòаâèла îò îднîгî дî 
ïîлуòîра мåñяцåâ è çаêîн÷èлаñь â êîнцå 
îêòября–ñåрåдèнå нîября. Ïрîòяжён-
нîñòь мèграцèîннîгî ïуòè ñîñòаâèла îò 
4 дî 7 òûñ. êм, удалённîñòь раéîнîâ çè-
мîâêè îò раéîнîâ гнåçдîâанèя – îò 3 дî 
5 òûñ. êм. 

Мèграцèя îрлîâ на Блèжнèé Âîñòîê 
шла шèрîêèм фрîнòîм â мåрèдèîналь-
нîм наïраâлåнèè. Трè ïòèцû (Тèмîша, 
Иñêîрêа è Фèлèïï) ïрîлåòåлè ñ çаïаднîé 
ñòîрîнû Каñïèéñêîгî мîря ÷åрåç Каâ-
êаçñêèå гîрû, дâå (Шèõан è Àâральêа) – 
ñ âîñòî÷нîé ñòîрîнû Каñïèéñêîгî мîря 
÷åрåç ïлаòî Уñòюрò. Таêèм îбраçîм, 
мîжнî уòâåрждаòь, ÷òî âûбîр маршруòа 
мèграцèè мîлîдûõ îрлîâ-мîгèльнèêîâ 
èç ïîâîлжñêîé ïîïуляцèè нå èмååò ñâя-
çè ñ бèîòîïè÷åñêîé ïрèурî÷åннîñòью è 
рîдñòâåннûмè ñâяçямè ïòèц. Ïрè эòîм, 
ïрîòяжённîñòь мèграцèîннîгî ïуòè è, 
ñîîòâåòñòâåннî, удалённîñòь раéîнîâ 
çèмîâêè îò мåñò гнåçдîâанèя îêаçалаñь 
ñуùåñòâåннî бîльшå у îрлîâ ñ òèïè÷нûм 
ñòåрåîòèïîм гнåçдîâанèя. Â òî жå âрåмя 
у îрлîâ èç îднîгî âûâîдêа (Àâральêа è 

Рис. 1. Маршруты первой осенней миграции молодых орлов-могильников 
(Aquila heliaca) из поволжской популяции. Условные обозначения: 1 – Авраль-
ка, 2 – Искорка, 3 – Тимоша, 4 – Филипп, 5 – Шихан.

Fig. 1. Routes of first autumn migration of five juvenile Imperial Eagles (Aquila 
heliaca) from the Volga population. Legend: 1 – Avralka, 2 – Iskorka, 3 – Timosha, 
4 – Filipp, 5 – Shihan.
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er and therefore much shorter. Iskorka and 
Timosha ended their second autumn migra-
tion half-way and stopped for wintering 2 
thousand km to the north (fig. 3–7). 

Discussion
The study confirmed that the main regions 

of wintering for Imperial Eagles from the 
Volga population are located in the Middle 
East and East Africa.

The flight of Imperial Eagles goes in a 
wide migration corridor in a southerly ori-
entation. During their first autumn migra-
tion each bird formed its individual route 
of migration, which it follows during subse-
quent seasonal migrations. 

It seems that wintering sites of Imperial 
Eagles are genetically determined, but, with 
accumulation of experience, it may change. 
European populations, where adult Imperial 
Eagles are sedentary while juvenile eagles 
are migrants (Danko, Haraszthy, 1997), 
serve as the justification for this statement. 

Summering regions of juvenile Imperial 
Eagles from the Volga Region are located 
mainly in the Volga-Ural Region, on an area 
larger than 800 thousand km2. Further ob-
servations will clarify the boundaries and 
the degree of isolation of populations in-
habiting the south-east of European Russia 
and North-West Kazakhstan.

It is still unclear whether ecological segre-
gation occurs between birds of forest-steppe 
and steppe nesting stereotypes in the Volga 
region population of Imperial Eagles. Prelimi-
nary observation have shown that eagles from 
typical nests have wintering sites much further 
away than eagles from non-typical nests in 
agricultural landscapes. However, the sample 
size is too small for convincing conclusions. 
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Фèлèïï), нåñмîòря на раçнûå ïуòè мè-
грацèè, раéîнû çèмîâîê ñîâïалè. Мîж-
нî ïрåдïîлîжèòь, ÷òî у мîлîдûõ îрлîâ â 
бîльшåé ñòåïåнè дåòåрмèнèрîâанû раé-
îнû çèмîâîê, нåжåлè маршруòû мèгра-
цèè (эòî ïîдòâåрдèлè è дальнåéшèå на-
блюдåнèя çа мå÷åнûмè ïòèцамè) (рèñ. 1).

Первая зимовка
Бîльшèнñòâî мîлîдûõ îрлîâ раñïрåдå-

лèлèñь на çèмîâêу на òåррèòîрèè Àраâèé-
ñêîгî ïîлуîñòрîâа: Àâральêа è Фèлèïï â 
цåнòрå ïîлуîñòрîâа, на гранèцå ïлîñêî-
гîрèé è ïуñòûнь, Иñêîрêа у ïîбåрåжья 
Краñнîгî мîря, Тèмîша â южнûõ âûñî-
êîгîрьяõ ïîлуîñòрîâа (Йåмåнñêèå гîрû). 
Тîльêî Шèõан дîлåòåл дî âîñòîêа Àфрèêè, 
гдå îñòанîâèлñя на çèмîâêу â Эфèîïñêîм 
нагîрьå. 

Заêîнîмåрнîñòь ñîîòнîшåнèя ïрîòя-
жённîñòè îñåннåгî ïåрåлёòа è ïлîùадè 
çèмîâêè у îрлîâ îêаçалаñь òаêîâîé, ÷òî 
у ïòèц, улåòåâшèõ дальшå на юг, ïîñлåду-
юùая ïлîùадь ïåрåмåùåнèé на çèмîâêå 
îêаçалаñь мåньшå. Âûбèâаåòñя èç эòîé çа-

Рис. 2. Районы зимовок молодых орлов-могильников 
из поволжской популяции. Условные обозначения: 
1 – Авралька, 2 – Искорка, 3 – Тимоша, 4 – Филипп, 
5 – Шихан.

Fig. 2. Wintering sites of Imperial Eagles from the 
Volga population. Legend: 1 – Avralka, 2 – Iskorka, 
3 – Timosha, 4 – Filipp, 5 – Shihan.

Могильник Тимоша. 
Республика Ингушетия, 
01.05.2018 г. 
Фото М. Корепова.

The Imperial Eagle 
named Timosha. The 
Republic of Ingushetia, 
01.05.2018. 
Photo by M. Korepov.
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02.04.2018). Â ÷аñòнîñòè, рîдèòåлè Àâ-
ральêè è Фèлèïïа îòмå÷åнû на ñâîём 
гнåçдîâîм у÷аñòêå 08.04.2018 (ïòèцû 
ñòрîèлè нîâîå гнåçдî), â òî âрåмя êаê Àâ-
ральêа 09.04.2018 òîльêî на÷ала âåñåн-
нюю мèграцèю, Фèлèïï ïîêèнул раéîн 
çèмîâêè åùё ïîçжå – 12.04.2018. Ïîçжå 
âñåõ (â на÷алå мая) ïрèñòуïèл ê âåñåннåé 
мèграцèè Шèõан, çèмîâаâшèé â âîñòî÷-
нîé Àфрèêå. 

У âñåõ мîлîдûõ îрлîâ бûл ñâîé èндè-
âèдуальнûé маршруò îñåннåé мèграцèè, 
êîòîрûé â îбùèõ ÷åрòаõ (нî нå â òî÷-
нîñòè) ïîâòîрèлñя â ïåрèîд âåñåннåгî 
ïåрåлёòа. Раññòîянèå мåжду âåñåннèм 
è îñåннèм òрåêамè на бîльшåé ÷аñòè 
ïрîлёòнîгî ïуòè у бîльшèнñòâа îрлîâ 
ñîñòаâлялî îò нåñêîльêèõ дåñяòêîâ дî 
нåñêîльêèõ ñîòåн êèлîмåòрîâ, ïрè эòîм 
êîлè÷åñòâî ïåрåñå÷åнèé òрåêîâ îñåн-
нåé è âåñåннåé мèграцèé на ïрîлёòнîм 
ïуòè бûлî нåçна÷èòåльнûм – îò 4 (Àâ-
ральêа è Тèмîша) дî 11 (Иñêîрêа). Иñ-
êлю÷åнèå ñîñòаâèл Шèõан, êîòîрûé ïå-
рåлåòåл на Àфрèêанñêèé êîнòèнåнò â ñа-
мîм уçêîм мåñòå Баб-эль-Мандåбñêîгî 
ïрîлèâа мåжду Краñнûм è Àраâèéñêèм 
мîрямè, а îбраòнî на Åâраçèéñêèé êîн-
òèнåнò – â раéîнå Ñуэцêîгî êанала. Ïî 
òрåêу âåñåннåé мèграцèè âèднî, ÷òî Шè-
õан цåлåнаïраâлåннî èçбåгал аêâаòîрèè 
Краñнîгî мîря на ïуòè ïрîлёòа. Имåннî 
эòî ïîñлужèлî ïрè÷èнîé ñуùåñòâåннîгî 
îòлè÷èя маршруòîâ îñåннåé è âåñåннåé 
мèграцèé даннîé îñîбè – раññòîянèå 
мåжду ïараллåльнûмè у÷аñòêамè îñåн-
нåгî è âåñåннåгî òрåêîâ на бîльшåé ÷а-
ñòè маршруòа ñîñòаâèлî бîлåå 500 êм 
(дî 1500 êм â раéîнå ïåрåñå÷åнèя Ñу-
эцêîгî êанала). 

Бîлåå êîрîòêая ïрîòяжённîñòь марш-
руòîâ âåñåннèõ мèграцèé, ïî ñраâнåнèю 
ñ îñåннèмè, ñâяçана ñ òåм, ÷òî южная 
гранèца лåòнèõ êî÷ёâîê мîлîдûõ îрлîâ 
раñïîлагалаñь çна÷èòåльнî южнåå è, ñî-
îòâåòñòâåннî, дîñòèгалаñь èмè ранåå, 
÷åм гнåçдîâûå у÷аñòêè èõ рîдèòåлåé, 
îò êîòîрûõ âёлñя îòñ÷ёò ïрîòяжённîñòè 

Рис. 3. Маршруты 
осенних и весенних 
миграций Авральки. 
Условные обозначения: 
1 – осенняя миграция 
2017, 2 – весенняя 
миграция 2018, 
3 – осенняя миграция 
2018.

Fig. 3. Routes of autumn 
and spring migration of 
Avralka. Legend: 
1 – autumn migration in 
2017, 2 – spring migra-
tion in 2018, 
3 – autumn migration 
in 2018.

Рис. 4. Маршруты осенних и весенних миграций 
Филиппа. Условные обозначения: 1 – осенняя ми-
грация 2017, 2 – весенняя миграция 2018, 
3 – осенняя миграция 2018.

Fig. 4. Routes of autumn and spring migration of 
Filipp. Legend: 1 – autumn migration in 2017, 
2 – spring migration in 2018, 3 – autumn migration 
in 2018.

êîнîмåрнîñòè òîльêî Àâральêа, êîòîрая 
дîльшå îñòальнûõ çадåржалаñь на îñåннåм 
ïрîлёòå è ïîçжå âñåõ ïрèбûла ê мåñòам 
çèмîâêè â цåнòральную ÷аñòь Àраâèéñêî-
гî ïîлуîñòрîâа. Ïлîùадь çèмîâî÷нîé îб-
лаñòè Шèõана, çèмîâаâшåгî â Эфèîïñêîм 
нагîрьå, îêаçалаñь на ïîрядîê мåньшåé, 
÷åм у Фèлèïïа, çèмîâаâшåгî â ïуñòûннûõ 
раéîнаõ цåнòральнîé ÷аñòè Àраâèéñêîгî 
ïîлуîñòрîâа (рèñ. 2).

Первая весенняя миграция
Âåñåннюю мèграцèю мîлîдûå îрлû-

мîгèльнèêè, çèмîâаâшèå на Блèжнåм 
Âîñòîêå, на÷алè â êîнцå марòа–ïåр-
âîé ïîлîâèнå аïрåля. Âçрîñлûå îрлû ê 
эòîму âрåмåнè ужå бûлè на гнåçдîâûõ 
у÷аñòêаõ (ïåрâая рåгèñòрацèя òåррèòî-
рèальнûõ îрлîâ-мîгèльнèêîâ â òåêуùåм 
ñåçîнå â Ульянîâñêîé îблаñòè îòмå÷åна 
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ïåрâîé îñåннåé мèграцèè мîлîдûõ ïòèц 
(рèñ. 3–7).

Первая летовка
Ïåрâîå лåòî âñå мîлîдûå îрлû-мîгèль-

нèêè ïрîâåлè на òåррèòîрèè югî-âîñòîêа 
åâрîïåéñêîé ÷аñòè Рîññèè, южнîгî За-
уралья è ñåâåрî-çаïаднîгî Каçаõñòана, 
ïрåèмуùåñòâåннî â Âîлгî-Уральñêîм рå-
гèîнå. Ïлîùадь лåòнèõ êî÷ёâîê ïîмå÷åн-
нûõ ïòèц лåжала â дèаïаçîнå îò 150 òûñ. 
дî 500 òûñ. êм2. Обùая ïлîùадь раéîна 
лåòнèõ êî÷ёâîê âñåõ ïяòè мîлîдûõ îрлîâ-
мîгèльнèêîâ ñîñòаâèла 851013 êм2 è âêлю-
÷ала â ñåбя òåррèòîрèè ïрåдïîлагаåмûõ 
ïîâîлжñêîé, южнîуральñêîé è ÷аñòè÷нî 
ïрèêаñïèéñêîé ïîïуляцèé âèда â èõ уñлîâ-
нûõ гранèцаõ (Бåлèê, Галушèн, 1999). Âñå 
ïîмå÷åннûå мîлîдûå îрлû â õîдå лåòнèõ 
êî÷ёâîê ïîñåòèлè îêрåñòнîñòè гнåçдîâûõ 
òåррèòîрèé ñâîèõ рîдèòåлåé. Мèнèмаль-

нûå çафèêñèрîâаннûå дèñòанцèè ïîдлёòа 
гîдîâалûõ îрлîâ ê гнёçдам рîдèòåлåé ñî-
ñòаâèлè 1,6 êм у Àâральêè (12.05.2018), 
5,6 êм у Тèмîшè (10.08.2018), 5,9 êм у 
Иñêîрêè (25.08.2018), 11,2 êм у Фèлèïïа 
(9.08.2018). Шèõан 4.06.2018 ïрîлåòåл â 
52 êм îò гнåçдîâîгî у÷аñòêа рîдèòåлåé, îд-
наêî ужå â êîнцå âòîрîé дåêадû èюня ñâяçь 
ñ ïòèцåé ïрîïала è дальнåéшèé маршруò åё 
лåòнèõ ïåрåмåùåнèé âûяñнèòь нå удалîñь 
(рèñ. 8).

Вторая осенняя миграция
Âòîрая îñåнняя мèграцèя мîлîдûõ îр-

лîâ òаêжå на÷алаñь â êîнцå ñåнòября–
на÷алå îêòября, нî â бîлåå раñòянуòûå 
ñрîêè. Â цåлîм î÷åрòанèя маршруòîâ 
ïåрâîé è âòîрîé îñåннèõ мèграцèé у 
âñåõ îрлîâ ñîâïалè, îднаêî âî âòîрîé 
раç ïòèцû лåòåлè на çèмîâêу ïî бîлåå 
ñïрямлённûм маршруòам, â ñâяçè ñ ÷åм 
èõ ïрîòяжённîñòь îêаçалаñь çна÷èòåль-
нî êîрî÷å: у Àâральêа на 22%, у Фèлèï-
ïа на 12% на ñîïîñòаâèмûõ у÷аñòêаõ мè-
грацèîннîгî ïуòè. Иñêîрêа è Тèмîша çа-
âåршèлè âòîрую îñåннюю мèграцèю на 
ïîлîâèнå ïуòè è îñòанîâèлèñь на âòîрую 
çèмîâêу на 2 òûñ. êм ñåâåрнåå ïåрâîé 
(рèñ. 3–7).

Âûâîäû
Рåçульòаòû èññлåдîâанèé ïîдòâåрдèлè, 

÷òî îñнîâнûмè раéîнамè çèмîâêè ïî-
âîлжñêîé ïîïуляцèè îрлîâ-мîгèльнèêîâ 
яâляюòñя ñòранû Блèжнåгî Âîñòîêа è âîñ-
òî÷нîé Àфрèêè. 

Ïрîлёò îрлîâ-мîгèльнèêîâ èдёò â шèрî-
êîм мèграцèîннîм êîрèдîрå, èмåюùåм 
мåрèдèîнальную наïраâлåннîñòь. У êаж-
дîé ïòèцû â õîдå ïåрâîé îñåннåé мèгра-
цèè фîрмèруåòñя èндèâèдуальнûé марш-
руò мèграцèè, êîòîрîгî îна â îбùèõ ÷åр-
òаõ ïрîдîлжаåò ïрèдåржèâаòьñя â õîдå 
ïîñлåдуюùèõ ñåçîннûõ мèграцèé. 

Раéîнû çèмîâîê мîлîдûõ îрлîâ-мîгèль-
нèêîâ ïåрâîгî гîда жèçнè, âåрîяòнî, èмå-
юò наñлåдñòâåнную дåòåрмèнацèю, îднаêî 
â ïîñлåдуюùèå гîдû, ñ наêîïлåнèåм èндè-

Рис. 5. Маршруты 
осенних и весенних 
миграций Тимоши. 
Условные обозначения: 
1 – осенняя миграция 
2017, 2 – весенняя ми-
грация 2018, 3 – осен-
няя миграция 2018.

Fig. 5. Routes of autumn 
and spring migration 
of Timosha. Legend: 
1 – autumn migration in 
2017, 2 – spring migra-
tion in 2018, 
3 – autumn migration 
in 2018.

Рис. 6. Маршруты осенних и весенних миграций 
Искорки. Условные обозначения: 1 – осенняя ми-
грация 2017, 2 – весенняя миграция 2018, 
3 – осенняя миграция 2018.

Fig. 6. Routes of autumn and spring migration of 
Iskorka. Legend: 1 – autumn migration in 2017, 
2 – spring migration in 2018, 3 – autumn migration 
in 2018.
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âèдуальнîгî îïûòа, îнè мîгуò мåняòьñя. 
Ïîдòâåрждåнèåм эòîму ñлужèò è òî, ÷òî â 
åâрîïåéñêèõ ïîïуляцèяõ âçрîñлûå îрлû-
мîгèльнèêè яâляюòñя ïрåèмуùåñòâåннî 
îñёдлûмè, а мîлîдûå – ïåрåлёòнûмè (Dan-
ko, Haraszthy, 1997).

Раéîн лåòнèõ êî÷ёâîê мîлîдûõ îрлîâ-
мîгèльнèêîâ èç Ïîâîлжья ñîñрåдîòî÷åн 
ïрåèмуùåñòâåннî â Âîлгî-Уральñêîм 
рåгèîнå на ïлîùадè бîлåå 800 òûñ. êм2. 
Äальнåéшèå наблюдåнèя çа мå÷åнûмè ïòè-
цамè ïîçâîляò уòî÷нèòь гранèцû è ñòåïåнь 
îбîñîблåннîñòè гнåçдîâûõ груïïèрîâîê, 
наñåляюùèõ югî-âîñòîê Åâрîïåéñêîé Рîñ-
ñèè è ñåâåрî-çаïад Каçаõñòана.

Ïîêа îñòаёòñя нåяñнûм, èмååò лè мåñòî 
эêîлîгè÷åñêая ñåгрåгацèя ïòèц ñ òèïè÷-
нûм è нåòèïè÷нûм ñòåрåîòèïамè гнåçдî-
âанèя ïîâîлжñêèõ îрлîâ-мîгèльнèêîâ. 

Ïрåдâарèòåльнûå наблюдåнèя ïîêаçалè, 
÷òî îрлû, èмåюùèå бèîòîïè÷åñêую ïрèу-
рî÷åннîñòь ê лåñîñòåïнûм бîрам, çèмуюò 
çна÷èòåльнî южнåå, нåжåлè îрлû, гнåçдя-
ùèåñя â агрîландшафòаõ. Однаêî нåдîñòа-
òî÷нîñòь âûбîрêè нå ïîçâîляåò гîâîрèòь 
îб эòîм убåдèòåльнî. 

Бëàãîäàðíîñòè
Иññлåдîâанèя ïрîâåдåнû â рамêаõ ïрî-

åêòа Нåгîñударñòâåннîгî ïрèрîдîîõран-
нîгî цåнòра «НÀБУ-Каâêаç»36 «Ñïуòнèêî-
âîå мå÷åнèå ïîâîлжñêîé ïîïуляцèè ñîл-
нå÷нûõ îрлîâ (Aquila heliaca)» на ñрåдñòâа 
Ñîюçа îõранû ïрèрîдû Гåрманèè NABU, 
â ñîòруднè÷åñòâå ñ Ñèмбèрñêèм îòдåлåнè-
åм Ñîюçа îõранû ïòèц Рîññèè, ïрè ïîд-
дåржêå Рîññèéñêîé ñåòè èçу÷åнèя è îõра-
нû ïåрнаòûõ õèùнèêîâ37, Aquila Systems, 
Нау÷нî-èññлåдîâаòåльñêîгî цåнòра «Ïî-
âîлжьå», Ñèбèрñêîгî эêîлîгè÷åñêîгî цåн-
òра è Ïраâèòåльñòâа Ульянîâñêîé îблаñòè.
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Рис. 7. Маршруты 
осенних и весенних 
миграций Шихана. 
Условные обозначения: 
1 – осенняя миграция 
2017, 2 – весенняя 
миграция 2018.

Fig. 7. Routes of autumn 
and spring migration of 
Shihan. Legend: 
1 – autumn migration in 
2017, 2 – spring migra-
tion in 2018.

Рис. 8. Районы летних кочёвок молодых орлов-мо-
гильников из поволжской популяции. Условные обо-
значения: 1 – Авралька, 2 – Искорка, 3 – Тимоша, 
4 – Филипп, 5 – Шихан.

Fig. 8. Regions of wintering and summering sites of 
five juvenile Imperial Eagles. Legend: 1 – Avralka, 
2 – Iskorka, 3 – Timosha, 4 – Filipp, 5 – Shihan.

36 http://vk.com/nabukavkaz
37 http://rrrcn.ru


