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Ðåзюìå
Мèрîâая ïîïуляцèя ñòåïнîгî îрла (Aquila nipalensis) èмååò ñòаòуñ угрîжаåмîé è бûñòрî òåряåò ÷èñлåннîñòь ïî 
âñåму арåалу. Эéлаò, раñïîлîжåннûé â южнîм Иçраèлå – эòî òаê наçûâаåмîå «буòûлî÷нîå гîрлûшêî» на ïуòè 
âåñåннåé мèграцèè эòîгî âèда èç Àфрèêè. Мû ïрîâåлè ñåрèю ïîлåâûõ èññлåдîâанèé ñ 2015 ïî 2018 гг., âåдя 
ïîдñ÷ёò ïрîлåòаюùèõ ñòåïнûõ îрлîâ, è ñîбèрая даннûå îб èõ âîçраñòå. Ïîлу÷åннûå даннûå мû ñраâнèлè 
ñ аналîгè÷нûмè, ñîбраннûмè çа 4 âåñåннèõ ñåçîна â ïрîмåжуòêå мåжду 1977 è 1988 гг. Мû нå âûяâèлè 
дîñòîâåрнûõ раçлè÷èé мåжду дâумя âûбîрêамè ïî êîлè÷åñòâу ñòåïнûõ îрлîâ, ïрîõîдяùèõ над Эéлаòîм на 
âåñåннåé мèграцèè. Эòî îçна÷аåò, ÷òî çèмîâêè ñòåïнîгî îрла â Àфрèêå è åгî ïуòè мèграцèè â Àфрèêу è îб-
раòнî îòнîñèòåльнî бåçîïаñнû. Мû òаêжå îбнаружèлè, ÷òî 75% ïрîлåòаюùèõ îрлîâ – эòî âçрîñлûå îñîбè, 
è ÷òî èõ îñнîâнîé ïрîлёò ïрèõîдèòñя на òрåòью нåдåлю фåâраля. Эòа èнфîрмацèя ñïîñîбñòâуåò улу÷шåнèю 
мåр ïî îõранå âèда.
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Abstract
The world Steppe Eagle (Aquila nipalensis) population is considered Endangered and is rapidly declining across 
most of it range. Eilat, in southern Israel, is a bottleneck for this species on its migration route from Africa in spring. 
We conducted a series of surveys, counting the passing Steppe Eagles in springs 2015 to 2018 and collecting 
data about the age of the passing birds. We then compared our data with the Steppe Eagle data collected during 
four springs between 1977 and 1988. We did not find a significant decline in Steppe Eagle numbers passing Eilat 
on their spring migration between the two data sets. This implies that the overwintering sites in Africa and the 
migration flyway to and from Africa are relatively safe for the Steppe Eagles. We furthermore found that 75% of 
the eagles passing are adults and that their main passage is during the third week of February. This information 
helps to adjust conservation efforts.
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Introduction
The Steppe Eagle (Aquila nipalensis) is 

globally Endangered and Critically Endan-
gered in Europe (Birdlife International, 2017). 
The population is undergoing a rapid decline 
across much of its range, due to land-use 
changes, power line collisions and electro-
cutions, poaching, and disturbance (Birdlife 
International, 2017; Karyakin, 2013; Kar-

Ââåäåíèå
Ñòåïнîé îрёл (Aquila nipalensis) – âèд, 

èñ÷åçаюùèé глîбальнî è наõîдяùèéñя на 
гранè èñ÷åçнîâåнèя â Åâрîïå (Birdlife In-
ternational, 2017). Ïîïуляцèя ïрåòåрïå-
âаåò бûñòрîå ñнèжåнèå ÷èñлåннîñòè на 
бîльшåé ÷аñòè арåала èç-çа унè÷òîжåнèя 
мåñòîîбèòанèé, ñòîлêнîâåнèé ñ ЛЭÏ è 
ïîражåнèя элåêòрîòîêîм, браêîньåр-
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yakin, 2018; Goroshko, 2018). Reports from 
wintering areas in India and Nepal indicate 
death of Steppe Eagles feeding on carcasses 
with remains of painkillers such as diclofenac 
and its substitutes (Oaks, 2004; Borha, Vyas, 
2018). Recent Steppe Eagle tagging results 
show that the European and Kazakh popula-
tions of Steppe Eagles migrate to both main 
wintering areas in Africa and Southern Asia 
(Karyakin et al., 2018). In order to verify the 
described negative trend, to assess the rate 
of population decline and to understand 
where the main problem is located (in breed-
ing grounds, wintering regions or along the 
migration routes), researchers count eagles 
in the main migration bottlenecks (Kerlinger, 
1989). Nevertheless, data from migration 
bottlenecks of Steppe Eagles are scarce. 

A large portion of the Steppe Eagle’s pop-
ulation which overwinters in Africa funnel 
through the bottleneck of Eilat Mountains on 
their northbound spring migration (Meyburg 
et al., 2003; Shirihai, Christie, 1992). The Is-
raeli Ornithological Center of the Society for 
the Protection of Nature in Israel (SPNI), with 
the cooperation of the International Birding 
and Research Center Eilat (IBRCE) conducted 
surveys in Eilat sporadically from 1977 to 
1998. These revealed that the route through 
Eilat is probably the busiest corridor serving 
Steppe Eagles in spring (mean per season ± 
SD = 19,643±5055, range = 7,679 to 75,053; 
Shirihai et al., 2000; Zduniak et al., 2010). 
Other migration counts conducted in other 
bottlenecks surveyed the Steppe Eagles at 
Dharamsala, in Himalayan India (5,900 to 
11,000 in 2001–2002; Besten, 2004) and 
in Thoolakharka watchpoint, Nepal (6,166 
to 8,684 in 2012–2014; Subedi, 2015). The 
Indian and Nepalese count sites are believed 
to observe the eastern populations of eagles 

ñòâîм è бåñïîêîéñòâîм ñî ñòîрîнû ÷åлî-
âåêа (Birdlife International, 2017; Karyakin, 
2013; Karyakin, 2018; Goroshko, 2018). 
Ñîîбùåнèя èç мåñò çèмîâîê эòîгî âèда 
â Индèè è Нåïалå уêаçûâаюò на гèбåль 
ñòåïнûõ îрлîâ, êîрмяùèõñя на îñòанêаõ 
жèâîòнûõ, ñîдåржаùèõ ñлåдû îбåçбîлè-
âаюùèõ ñрåдñòâ, òаêèõ, êаê дèêлîфåнаê è 
åгî çамåнèòåлè (Oaks, 2004; Borha, Vyas, 
2018). Нåдаâнåå îòñлåжèâанèå ñòåïнûõ 
îрлîâ ïîêаçалî, ÷òî åâрîïåéñêая è êаçаõ-
ñòанñêая ïîïуляцèè èñïîльçуюò îбå îñ-
нîâнûå çèмîâêè, мèгрèруя è â Àфрèêу, è 
â Южную Àçèю (Karyakin et al., 2018). Äля 
òîгî, ÷òîбû ïîдòâåрдèòь îïèñаннûå нåга-
òèâнûå òåндåнцèè, îцåнèòь урîâåнь ñнè-
жåнèя ÷èñлåннîñòè ïîïуляцèè è ïîняòь, 
гдå èмåннî раñïîлîжåнû глаâнûå çîнû 
рèñêа (â гнåçдîâîм арåалå, на çèмîâêаõ, 
èлè на ïуòяõ ïрîлёòа), èññлåдîâаòåлè âå-
дуò ïîдñ÷ёò îрлîâ â îñнîâнûõ мèграцèîн-
нûõ «буòûлî÷нûõ гîрлûшêаõ» (Kerlinger, 
1989). И âñё жå, даннûõ èç уçêèõ мåñò на 
ïуòè мèграцèè ñòåïнûõ îрлîâ î÷åнь малî.

Бîльшая ÷аñòь ïîïуляцèè ñòåïнîгî îрла, 
çèмуюùåгî â Àфрèêå, «ïрîñа÷èâаåòñя» 
÷åрåç буòûлî÷нîå гîрлûшêî â Эéлаò-
ñêèõ гîраõ âî âрåмя âåñåннåгî ïрîлёòа 
â ñåâåрнîм наïраâлåнèè (Meyburg et al., 
2003; Shirihai, Christie, 1992). Иçраèль-
ñêèé îрнèòîлîгè÷åñêèé цåнòр Обùåñòâа 
îõранû ïрèрîдû Иçраèля (SPNI) ïрè ñî-
òруднè÷åñòâå ñ Мåждунарîднûм цåнòрîм 
èññлåдîâанèé è наблюдåнèя çа ïòèцамè â 
Эéлаòå (IBRCE) ïрîâîдèл нåрåгулярнûå на-
блюдåнèя â Эéлаòå ñ 1977 ïî 1998 гг. Эòè 
наблюдåнèя âûяâèлè, ÷òî мèграцèîннûé 
ïуòь ÷åрåç Эéлаò – âåрîяòнî ñамûé çагру-
жåннûé мèграцèîннûé êîрèдîр, èñïîль-
çуåмûé ñòåïнûм îрлîм âåñнîé – â ñрåднåм 
çа ñåçîн çдåñь ïрîõîдèлî 19643±5055 îñ. 
(±SD), îò 7679 дî 75053 îñ. (Shirihai et al., 
2000; Zduniak et al., 2010). Äругèå у÷ёòû 
ñòåïнûõ îрлîâ на мèграцèè ÷åрåç «буòû-
лî÷нûå гîрлûшêè» ïрîâîдèлèñь â Äõарам-
ñалå â Гèмалаяõ, Индèя (îò 5900 дî 11000 
îñîбåé â 2001–2002 гг.; Besten, 2004) è 
на îбçîрнîé òî÷êå Тулаõарêа, Нåïал (îò 
6166 дî 8684 îñîбåé â 2012–2014 гг.; 
Subedi, 2015). Ñ÷èòаåòñя, ÷òî на îбçîрнûõ 
òî÷êаõ â Индèè è Нåïалå âåдёòñя мîнèòî-
рèнг âîñòî÷нûõ ïîïуляцèé ñòåïнîгî îрла 
èç Мîнгîлèè è Äаурèè, на èõ ïуòè ê çè-
мîâî÷нûм мåñòам â Индèè è Югî-Âîñòî÷-
нîé Àçèè (Subedi, 2015). Оïублèêîâаннûå 
даннûå î ïîдñ÷ёòаõ îрлîâ на мèграцèè 
÷åрåç Баб-эль-Мандåбñêèé ïрîлèâ мåжду 
южнîé ÷аñòью Àраâèéñêîгî ïîлуîñòрîâа 
è ïîлуîñòрîâа Ñîмалè îòñуòñòâуюò.

Степной орёл (Aquila nipalensis). Эйлат, Израиль, 
март 2015 г. Фото Х. Ширихаи.

Steppe Eagle (Aquila nipalensis). Eilat, Israel, 
March 2015. Photo by H. Shirihai.
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from Mongolian and Daurian origin on their 
way to winter in India and South East Asia 
(Subedi, 2015). Published migration counts 
from the bottleneck of Bab El-Mandeb, be-
tween southern Arabia and the Horn of Af-
rica, are missing.

Following the grave condition of the global 
Steppe Eagle’s population (Karyakin, 2018), it 
was unclear whether numbers passing through 
Eilat have changed since the last counts in the 
1980s. In order to understand the current situ-
ation of the eagle population passing the Eilat 
bottleneck, we conducted a migration survey 
during four consecutive years. We used the 
count methods described by Shirihai, Christie 
(1992), to match the methods used for the 
counts between 1977 and 1988. Our study 
goals were to describe the population trends 
within our four years of counting (stability, 
decline or increase), to compare our counting 
results with the 1980s data to see if there is a 
long term population trend, and to survey the 
age composition (adult, non-adult) of Steppe 
Eagles passing Eilat.

Methods
Steppe Eagle counts
Steppe Eagle counts were conducted 

near Eilat in the past between 1977 and 
1998. However, the count methods and ef-
fort were not consistent among the years. 
While in 1985 and 1986 the counts’ goal 
was to monitor as many raptors as possi-
ble, including the opening of up to seven 
count stations in peak days and “running” 
after the stream of raptors, even to a dis-
tance of 100 km north of Eilat, the counts 
in 1977, 1983, 1987 and 1988 appeared to 
have employed similar methods and effort, 
with 83 to 107 count days per year (Shiri-
hai, Christie, 1992). The method we used 
between 2015 and 2018 was according to 
Shirihai et al., 2000 and appeared to match 
the method used in these years. We used 
the same two stationary count stations and 
allocated two observers to each count sta-
tion. The only difference we found in the 
methods used (1980s compared to 2010s) 
was the start date of the survey, which was 
the 15th of February (1980s) rather than the 
1st of February (2010s). In order to compare 
the 1980s’ data to the 2010s’ data and to 
draw a trendline of the population of the 
Steppe Eagles who pass in Eilat, we only 
used the data of years that were collected us-
ing similar methods (1977, 1983, 1987 and 
1988). We conducted the raptor counts in 
four consecutive years from 2015 to 2018, 
between the 1st of February and the 15th of 

У÷èòûâая òяжёлîå ñîñòîянèå âñåмèрнîé 
ïîïуляцèè ñòåïнîгî îрла (Karyakin, 2018), 
îñòаâалîñь нåяñнûм, ïрîèçîшлè лè èçмåнå-
нèя â ÷èñлåннîñòè ïрîлåòаюùèõ ÷åрåç Эé-
лаò îñîбåé ñî âрåмåнè ïîñлåднèõ у÷ёòîâ â 
1980-õ гг. Чòîбû îñîçнаòь òåêуùую ñèòуа-
цèю ñ ïîïуляцèåé ñòåïнîгî îрла, мèгрèру-
юùåгî ÷åрåç Эéлаò, мû èçу÷алè åгî ïрîлёò 
â òå÷åнèå ÷åòûрёõ ïîñлåдîâаòåльнûõ лåò. 
Мåòîдèêа ïîдñ÷ёòа èñïîльçîâалаñь òа жå, 
÷òî бûла îïèñана â рабîòå Х. Шèрèõаè è 
Ä. Хрèñòè (Shirihai, Christie, 1992), ÷òîбû 
нашè мåòîдû бûлè ñîïîñòаâèмû ñ мåòîда-
мè у÷ёòа 1977–1988 гг. Цåлямè нашåгî èñ-
ñлåдîâанèя бûлî: îïèñаòь ïîïуляцèîннûå 
òрåндû çа 4 гîда наблюдåнèé (÷èñлåннîñòь 
ñòабèльна, ñнèжаåòñя èлè раñòёò), ñраâ-
нèòь рåçульòаòû нашèõ у÷ёòîâ ñ даннûмè 
1980-õ гг., ÷òîбû âûяâèòь дîлгîâрåмåннûå 
ïîïуляцèîннûå òрåндû è îцåнèòь âîçраñò-
нîé ñîñòаâ (âçрîñлûå, нåïîлîâîçрåлûå) 
ñòåïнûõ îрлîâ, лåòяùèõ ÷åрåç Эéлаò.

Мåòîäû
Учёты степных орлов
У÷ёòû ñòåïнûõ îрлîâ â ïрîшлîм ïрîâîдè-

лèñь блèç Эéлаòа мåжду 1977 è 1998 гг. Нî 
мåòîдèêè è çаòра÷åннûå уñèлèя нå бûлè 
îдèнаêîâû â раçнûå гîдû. Â 1985 è 1986 гг. 
цåлью яâлялñя у÷ёò êаê мîжнî бîльшåгî 
÷èñла îñîбåé, для ÷åгî îбуñòраèâалîñь 
дî ñåмè у÷ёòнûõ ñòанцèé на ïèêå ïрîлё-
òа è уñòраèâалèñь «çабåгè» ñлåдîм çа ïî-
òîêîм ïрîлåòаюùèõ õèùнûõ ïòèц, âïлîòь 
дî 100 êм ê ñåâåру îò Эéлаòа. У÷ёòû 1977, 
1983, 1987 è 1988 гг., ïî-âèдèмîму, èñ-
ïîльçîâалè аналîгè÷нûå мåòîдû è уñèлèя, 
è â эòè гîдû у÷ёòû ïрîâîдèлèñь îò 83 дî 
107 днåé â гîду (Shirihai, Christie, 1992). 
Мåòîд, êîòîрûé мû èñïîльçîâалè â 2015–
2018 гг., бûл âçяò èç ñòаòьè Шèрèõаé (Shiri-
hai et al., 2000) è î÷åâèднî ñîîòâåòñòâîâал 
мåòîду, èñïîльçуåмîму â òå гîдû. Мû èñ-
ïîльçîâалè òå жå ñамûå дâå ñòацèîнарнûå 
у÷ёòнûå ñòанцèè è раñïîлагалè наблю-
даòåлåé ïî дâîå на êаждîé èç ñòанцèé. 
Åдèнñòâåннûм раçлè÷èåм, îбнаружåннûм 
намè мåжду мåòîдèêамè, èñïîльçîâаннû-
мè â 1980-å è 2010-å гг., бûла даòа на÷ала 
наблюдåнèé: â 1980-õ гг. îнè на÷èналèñь 
15 фåâраля, а â 2010-õ – 1 фåâраля. Чòî-
бû ñраâнèòь даннûå 1980-õ ñ 2010-мè гг. 
è ïрîâåñòè лèнèю ïîïуляцèîннîгî òрåнда 
для ñòåïнîгî îрла, лåòяùåгî ÷åрåç Эéлаò, 
мû èñïîльçîâалè даннûå у÷ёòîâ лèшь òåõ 
гîдîâ, â êîòîрûå ïрèмåнялèñь мåòîдèêè, 
èдåнòè÷нûå нашèм (1977, 1983, 1987 è 
1988 гг.). Нашè у÷ёòû ïрîâîдèлèñь ÷åòûрå 
гîда ïîдряд, ñ 2015 ïî 2018 гг., â ïåрèîд 
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May (in 2018 only until the 10th of April as 
more than 97% of the Steppe Eagles passed 
in 2015–2017 before the 10th of April). We 
conducted 104 count days in each of the 
years 2015, 2016 and 2017 and 69 days 
in 2018. Two count stations were manned: 
“Low Mountain” on the western out-
skirts of the town of Eilat at N 29,325411° 
E 34,553513° with an elevation of 208m, 
and “High Mountain” at Mount Yehoram, 
N 29,345911° E 34,538312° with an eleva-
tion of 571 m. Both stations face southwest. 
The distance between the two stations is 5 
km. Most eagles in this region pass perpen-
dicularly to the straight line that connects 
the two stations, allowing efficient counts 
(fig. 1). Two trained birders per each station 
systematically counted all raptors between 
sunrise and sunset every day, using qual-
ity binoculars (ZEISS Victory SF 10×42 or 
similar) and telescope (ZEISS Gavia 30–60 
zoom lens or similar). To exclude double 
counts, radio and phone contact was made 
in real time between the stations. In order 
to describe the population age structure 
of the eagles who pass in Eilat, we dedi-
cated an effort to age as many eagles as 
possible. We used the methods described 
in Forsman (1999) to determine the age of 
the birds by plumage and molt. All data 
was typed to tablet computers in the field 
in real time using migration count software 
(Trektellen34), used by other raptor counts in 
Europe. Because the counts of 2015–2018 
did not exhibit normal distribution of data 
from the 15th of February but did from the 1st 
of February, and the average proportion of 
the eagles’ passage between the 1st of Feb-
ruary and the 14th of February was 9.95%, 
we added 9.95% to the number of eagles 

мåжду 1 фåâраля è 15 мая (êрîмå 2018 г., 
êîгда у÷ёòû бûлè îêîн÷åнû 10 аïрåля, ïî-
ñêîльêу бîлåå 97% ñòåïнûõ îрлîâ â 2015–
2017 гг. ïрîлåòалè êаê раç дî 10 аïрåля). 
Иòîгî â 2015, 2016 è 2017 гг. бûлî ïрîâå-
дåнî 104 дня у÷ёòа, а â 2018 г. – 69 днåé. 
Бûлè уêîмïлåêòîâанû дâå наблюдаòåльнûå 
ñòанцèè: «Нèçêая гîра» â çаïаднûõ îêрåñò-
нîñòяõ гîрîда Эéлаò â òî÷êå ñ êîîрдèнаòа-
мè N 29,325411° E 34,553513° на âûñîòå 
208 м, è «Âûñîêая гîра» на гîрå Йîрам ñ 
êîîрдèнаòамè N 29,345911° E 34,538312° 
на âûñîòå 571 м. Обå ñòанцèè бûлè îрèåн-
òèрîâанû на югî-çаïад. Раññòîянèå мåжду 
ñòанцèямè ñîñòаâлялî 5 êм. Бîльшèнñòâî 
îрлîâ â рåгèîнå ïрîлåòаюò ïîд ïрямûм 
углîм ê лèнèè, ñîåдèняюùåé ñòанцèè, ÷òî 
ïîçâîляåò âåñòè у÷ёòû î÷åнь эффåêòèâнî 
(рèñ. 1). Äâа îбу÷åннûõ наблюдаòåля на 
êаждîé ñòанцèè ïрîâîдèлè ñèñòåмаòè÷å-
ñêèé у÷ёò âñåõ õèùнûõ ïòèц åжåднåâнî, 
ñ раññâåòа дî çаêаòа, èñïîльçуя âûñîêî-
êа÷åñòâåннûå бèнîêлè (ZEISS Victory SF 
10×42 èлè аналîгè÷нûå) è çрèòåльную 
òрубу (ZEISS Gavia 30–60 zoom lens èлè 
аналîгè÷ную). Чòîбû èñêлю÷èòь дублèрî-
âанèå ïрè у÷ёòаõ, ñòанцèè ïîддåржèâалè 
ñâяçь друг ñ другîм ïî рацèè è òåлåфî-
ну. Äля îïèñанèя âîçраñòнîé ñòруêòурû 
ïîïуляцèè îрлîâ, лåòяùèõ над Эéлаòîм, 
мû ïрåдïрèнялè ïîïûòêу îцåнèòь âîçраñò 
êаê мîжнî бîльшåгî ÷èñла ïòèц. Äля эòîгî 
èñïîльçîâалаñь мåòîдèêа, îïèñанная у Ä. 
Фîрñмана (Forsman, 1999), для îïрåдåлå-
нèя âîçраñòа ïòèцû ïî ñîñòîянèю îïåрå-
нèя è ñòадèè лèньêè. Äаннûå у÷ёòа ââîдè-
лèñь â ïланшåòнûå êîмïьюòåрû ñраçу жå, 
â рåжèмå рåальнîгî âрåмåнè, ñ ïîмîùью 
ñïåцèальнîé ïрîграммû для у÷ёòа мèгра-
цèé (Trektellen34), êîòîрая èñïîльçуåòñя è 

34 http://www.trektellen.nl

Рис. 1. Расположение двух наблюдательных точек 
(HMS – точка на высокой горе и LMS – точка на 
низкой горе), использованных в 1977, 1983, 1987, 
1988 и 2015–2018 гг. в Эйлатских горах. Условные 
обозначения: A – учётный трансект; большими 
стрелками указано наиболее частое направление 
пролёта степного орла (Aquila nipalensis).

Fig. 1. The location of the two count stations (HMS 
– high mountain station and LMS – low mountain sta-
tion) used in the years 1977, 1983, 1987, 1988 and 
2015–2018 in Eilat Mountains. Labels: A – the tran-
sect count line; the most common direction of Steppe 
Eagle’s (Aquila nipalensis) passage in big arrows.
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counted in the years 1977–1988 assuming 
that the eagle passage distribution in 1977–
1988 was similar to 2015–2018.

Data analysis
Our analysis sought to test whether the 

variation between 1980s (n=4 between 
1977 and 1988) and 2010s (n=4 between 
2015 and 2018) was greater than variation 
within these groups, using Independent-
Samples T Test. First, we tested our data for 
normal distribution using the Shapiro – Wilk 
test (p>0.05), before analyzing it with the 
T-Test. To find the population trend in the 
years 2015 to 2018, we conducted a Linear 
Regression test. Data analysis was done us-
ing SPSS version 23 (IBM Corp., 2015).

Results
The mean count of Steppe Eagles in the 

years 2015 to 2018 was 15,192. The rela-
tively low standard deviation, 1,553.7, 
highlights the relative effectiveness of the 
counting method. We did not find any clear 
population trend within the four survey 

â другèõ у÷ёòаõ õèùнûõ ïòèц â Åâрîïå. 
Ïîñêîльêу раñïрåдåлåнèå рåçульòаòîâ 
2015–2018 гг. îòлè÷алîñь îò нîрмальнîгî 
â ïåрèîд ñ 15 фåâраля, нî нå îòлè÷алîñь 
â ïåрèîд ñ 1 фåâраля, è ñрåдняя дîля îр-
лîâ, ïрîлåòаâшèõ ñ 1 ïî 14 фåâраля ñîñòа-
âèла 9,95%, òî мû дîбаâèлè эòè жå 9,95% 
ê ÷èñлу îрлîâ, у÷òённûõ â 1977–1988 гг., 
ïрåдïîлагая, ÷òî раñïрåдåлåнèå îрлîâ на 
ïрîлёòå â 1977–1988 гг. бûлî аналîгè÷нî 
2015–2018 гг. 

Обработка данных
Наш аналèç бûл нацåлåн на ïрîâåр-

êу òîгî, ÷òî раçлè÷èå мåжду у÷ёòамè â 
1980-õ гг. (n=4 мåжду 1977 è 1988 гг.) è 
â 2010-õ гг. (n=4 мåжду 2015 è 2018 гг.) 
бûлî бîльшå, ÷åм раçбрîñ âнуòрè эòèõ 
груïï, ïрè ïîмîùè Т-êрèòåрèя Ñòьюдåнòа. 
Ïрåждå ÷åм ïрîаналèçèрîâаòь даннûå ñ 
ïîмîùью Т-òåñòа, мû ïрîòåñòèрîâалè нîр-
мальнîñòь èõ раñïрåдåлåнèя ñ ïîмîùью 
êрèòåрèя Шаïèрî-Уèлêа (p>0.05). Ïîïу-
ляцèîннûé òрåнд ñ 2015 ïî 2018 гîд бûл 
îцåнён ñ ïîмîùью лèнåéнîé рåгрåññèè. 
Äля аналèçа даннûõ бûл èñïîльçîâан SPSS 
version 23 (IBM Corp., 2015).

Ðåзóëьòàòû
Ñрåднåå ÷èñлî мèгрèруюùèõ ñòåï-

нûõ îрлîâ ñ 2015 г. ïî 2018 г. ñîñòаâèлî 
15192 îñ. â гîд. Мû нå îбнаружèлè нè-
êаêîгî яâнîгî ïîïуляцèîннîгî òрåнда â 
òå÷åнèå 4 лåò наблюдåнèé, ò.å. ïîïуляцèя 
ñòабèльна (Linear regression test, P=0,95, 
R=0,045) (рèñ. 2). 

Ñрåднåå ÷èñлî ñòåïнûõ îрлîâ на ïрî-
лёòå мåжду 1977 è 1988 гг. ñîñòаâлялî 
17829 îñ., а ñ у÷ёòîм ïрåдïîлîжèòåльнî-
гî ÷èñла нåу÷òённûõ îñîбåé, ïрîлåòåâшèõ 
â ïåрâîé ïîлîâèнå фåâраля – 19540 îр-
лîâ (SD=4943,7; рèñ. 3).

Мû нå îбнаружèлè дîñòîâåрнîгî ñнè-
жåнèя ÷èñлåннîñòè ñòåïнûõ îрлîâ на 

Рис. 2. Количество особей степных орлов, уч-
тённых в Эйлате во время весеннего пролёта в 
2015–2018 гг.

Fig. 2. Numbers of Steppe Eagles counted in Eilat’s 
raptor count by year in springs 2015–2018.

Степные орлы (Aquila nipalensis) над Эйлатскими гора-
ми во время весенней миграции. Фото И. Карякина.

Steppe Eagles (Aquila nipalensis) over the Eilat 
Mountains during spring migration. Photo by I. Karyakin.
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years other than stability (Linear regression 
test, P=0.95, R=0.045) (fig. 2).

While the Steppe Eagle’s count per year 
between 2015 and 2018 is 15,192 (stand-
ard deviance 1,553.7), the average count 
between 1977 and 1988, was 17,829, and 
with the addition of the estimated passage 
that was not counted during the first half of 
February – 19,540 (SD=4943.7; fig. 3).

We did not find a significant decline from 
the 1980’s to the 2010’s current survey 
(p=0.072; fig. 4), but according to Hack-
shaw, Kirkwood, 2011, the data can be de-
scribed as “borderline significant”. 

Phenology of Steppe Eagle passage in Eilat 
between 2015 and 2018 showed that 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. The peak of the passage 
was around the first three days of March (fig. 
5). Peak passage of adults occurred during 
the third week of February. Almost no adult 
eagles were recorded in March (fig. 6).

In total, 75% of the eagles that we aged 
were adults. Our data displays that in Febru-
ary 95% of the aged individuals were adults 
while in March, only 40% were adults, dem-
onstrating the earlier migration of adults that 
pass in a narrow time window during the 
last two weeks of February. Passage of adults 
stopped in the last week of March (fig. 7). 

Discussion
The world population of Steppe Eagles in-

cluding the populations of European Russia 
and Kazakhstan, which use the Eilat bottle-
neck, continue to decline sharply (Karyakin, 
2013; Birdlife International, 2017). B. Mey-
burg (Meyburg et al., 2003) furthermore 

ïрîлёòå â 2010-õ гг. ïî ñраâнåнèю ñ 
1980-мè гг. (p=0,072; рèñ. 4), нî ñîглаñ-
нî À. Хаêшîу è À. Кèрêâуду (Hackshaw, 
Kirkwood, 2011), рåçульòаòû мîгуò бûòь 
îцåнåнû êаê «блèçêèå ê дîñòîâåрнûм».

Фåнîлîгèя ïрîлёòа ñòåïнîгî îрла ÷åрåç 
Эéлаò ñ 2015 ïî 2018 гг. ïîêаçала, ÷òî 95% 
îрлîâ ïрîлåòалè â ïрîмåжуòêå мåжду 10 
фåâраля è 31 марòа. Äалåå, 50% ïрîлå-
òалè мåжду 23 фåâраля è 6 марòа, а 33% 
– мåжду 1 è 7 марòа. Ïèê ïрîлёòа ïрèõî-
дèлñя на ïåрâûå òрè дня марòа (рèñ. 5), а 

Рис. 3. Число степных орлов, учтённых в Эйлате 
на весеннем пролёте в 1977, 1983, 1987, 1988 гг. 
(левая часть диаграммы) и 2015–2018 гг. (правая 
часть диаграммы).

Fig. 3. Numbers of Steppe Eagles counted in Eilat’s 
raptor survey by year in springs 1977, 1983, 1987, 
1988 in left columns and springs 2015–2018 in right 
columns.

Рис. 4. Среднее число 
степных орлов по 
весенним учётам 1977, 
1983, 1987 и 1988 гг. 
(левый столбец) и сред-
нее по 2015–2018 гг. 
(правый столбец).

Fig. 4. Mean Steppe 
Eagle counts in Eilat by 
year in springs 1977, 
1983, 1987, 1988 
in left, and springs 
2015–2018 in right.

Рис. 5. Фенология миграции степных орлов в Эйлате, 
2015–2018 гг.

Fig. 5. Steppe Eagle migration phenology in Eilat, 
2015–2018.
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predicted a relative decline in Steppe Eagle 
numbers counted in Eilat due to an increase 
of overwintering Steppe Eagles in Arabia, 
rather than overall population decline (Mey-
burg et al., 2003; McGrady, Meyburg, 2018).

Even though the average bird count num-
bers for the 1980s (1977–1988; 19,540 
counted birds) were higher than the numbers 
for the 2010s (2015–2018; 15,192 birds), we 
did not find a significant decline in numbers 
of Steppe Eagles passing through the Eilat 
bottleneck in spring. Therefore, the findings 
of Karyakin (2013, 2018) and IUCN (Birdlife 
international, 2017) stating that the global 
Steppe Eagle numbers are declining and that 
their population is endangered, is not reflect-
ed in the data concerning the Steppe Eagles 
passing through Eilat. The high differences in 
counted numbers of Steppe Eagles between 
the years of 1977 to 1988 and the resulting 
rather high standard deviance of 4,943.7 for 
the early counts could have resulted from the 
distribution of four count years over 12 years. 

Our results indicate that Africa and prob-
ably the flyways to and from it are relatively 
safe for eagles. Additional years of monitoring 
may show a clearer picture and give a bet-
ter perspective of the Steppe Eagles’ popu-
lation trend. We plan to repeat another four 
seasons of monitoring, starting in 2024, using 
the same protocol used for this current study.

We found that 75% of the eagles pass-
ing in Eilat in our 2010’s study years were 
adults who probably have higher survival 
rates, while the majority of eagles overwin-
tering in other sites north of Eilat or in Ara-
bia are young (McGrady, Meyburg, 2018; 
Meyburg et al., 2003) and therefore might 
show a sharper decline than adult birds, as 
predicted by Meyburg et al., 2003.

ïèêîâûé ïрîлёò âçрîñлûõ îñîбåé ïрîèñ-
õîдèл â òå÷åнèå òрåòьåé нåдåлè фåâраля. 
Â марòå âçрîñлûå îñîбè ïраêòè÷åñêè нå 
рåгèñòрèрîâалèñь (рèñ. 6).

Иç âñåõ îрлîâ, для êîòîрûõ бûла уñòа-
нîâлåна âîçраñòная груïïа, 75% îêаçалèñь 
âçрîñлûмè îñîбямè. Нашè даннûå ïîêа-
çûâаюò, ÷òî â фåâралå 95% âñåõ îñîбåé 
ñ уñòанîâлåннîé âîçраñòнîé груïïîé – 
бûлè âçрîñлûå îñîбè, а â марòå âçрîñлûõ 
ïòèц бûлî лèшь 40%. Эòî гîâîрèò î бîлåå 
раннåé мèграцèè âçрîñлûõ ïòèц, êîòîрûå 
ïрîлåòаюò â бîлåå уçêîм âрåмåннîм îêнå 
â òå÷åнèå дâуõ ïîñлåднèõ нåдåль фåâра-
ля. Ïрîлёò âçрîñлûõ îñîбåé îêан÷èâаåòñя 
â ïîñлåднюю нåдåлю марòа (рèñ. 7).

Оáñóæäåíèå
Мèрîâая ïîïуляцèя ñòåïнîгî îрла, 

âêлю÷ая ïîïуляцèè Åâрîïåéñêîé ÷аñòè 
Рîññèè è Каçаõñòана, êîòîрûå èñïîльçуюò 
эéлаòñêîå «буòûлî÷нîå гîрлûшêî», ïрî-
дîлжаåò бûñòрî ñîêраùаòьñя (Karyakin, 
2013; Birdlife International, 2017). К òîму 
жå, Б. Мåéбург (Meyburg et al., 2003) 
ñïрîгнîçèрîâал, ÷òî îòнîñèòåльнûé ñïад 
÷èñла ñòåïнûõ îрлîâ на у÷ёòаõ â Эéлаòå 

Рис. 6. Временной график прохождения орлов 
разного возраста через Эйлат на весенней мигра-
ции в 2015–2018 гг.

Fig. 6. The timing of passage of Steppe Eagles in Eilat, 
2015–2018, by age.

Рис. 7. Процентное соотношение взрослых и не-
половозрелых степных орлов, летящих через Эйлат 
в 2015–2018 гг., по неделям, а также общее число 
особей степного орла по неделям (линия).

Fig. 7. The percentage of adult and non-adult Steppe 
Eagles passing through Eilat each week in 2015–
2018, and the total passage of Steppe Eagles by week 
(line).
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The fact that 75% of the aged individuals 
in the 2010’s count were adults implies that 
the Eilat bottleneck and Africa are home for a 
main breeding cohort of the species. This data 
corresponds well with findings that younger 
eagles stay closer to the breeding range in 
Central Asia or migrate just “half the way” to 
Arabia (McGrady, Meyburg, 2018). The sec-
ond half of February is the main time of pas-
sage for adult eagles in Eilat. This knowledge 
allows us and other nature conservation agen-
cies to intensify conservation efforts to safe-
guard the flyways during this crucial time of 
year. The actions that should be considered in 
this period are shutting down wind turbines 
(in Egypt and Jordan), a hunting ban and 
providing safe drinking and feeding stations 
(clean carcasses) on their route. 
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будåò ñâяçан ñêîрåå ñ уâåлè÷åнèåм ÷èñла 
çèмуюùèõ ñòåïнûõ îрлîâ на Àраâèéñêîм 
ïîлуîñòрîâå, ÷åм ñ îбùåé ïîòåрåé ÷èñ-
лåннîñòè ïîïуляцèè (Meyburg et al., 2003; 
McGrady, Meyburg, 2018). 

Äажå нåñмîòря на òî, ÷òî ñрåднåå ÷èñ-
лî у÷òённûõ ñòåïнûõ îрлîâ â 1980-õ гг. 
(1977–1988; 19540 у÷òённûõ îрлîâ) бûлî 
âûшå, ÷åм â 2010-õ гг. (2015–2018; 15192 
îрлîâ), мû нå âûяâèлè дîñòîâåрнîгî ñнè-
жåнèя â ÷èñлåннîñòè ñòåïнûõ îрлîâ, лå-
òяùèõ ÷åрåç Эéлаò âåñнîé. Таêèм îбра-
çîм, даннûå И.Â. Каряêèна (2013, 2018) 
è МÑОÏ (Birdlife international, 2017), уêа-
çûâаюùèå на òî, ÷òî ÷èñлåннîñòь мèрîâîé 
ïîïуляцèè ñòåïнîгî îрла ïадаåò è ÷òî ïî-
ïуляцèя наõîдèòñя ïîд угрîçîé èñ÷åçнî-
âåнèя, нå наõîдяò îòражåнèя â рåçульòа-
òаõ èçу÷åнèя ïрîлёòа ñòåïнûõ îрлîâ над 
Эéлаòîм. Ñуùåñòâåнная раçнèца â у÷òён-
нîм ÷èñлå îрлîâ ñ 1977 ïî 1988 гг., âû-
раçèâшаяñя â âûñîêîм çна÷åнèè ñòандарò-
нîгî îòêлîнåнèя (SD=4943,7), âåрîяòнî 
мîжåò бûòь ñâяçана ñ раñïрåдåлåнèåм â 
дâåнадцаòèлåòнåм ïåрèîдå òåõ 4-õ лåò, â 
êîòîрûå ïрîâîдèлèñь у÷ёòû.

Нашè рåçульòаòû ïîêаçûâаюò, ÷òî Àф-
рèêа è, âîçмîжнî, ïуòè мèграцèè òуда è 
îбраòнî îòнîñèòåльнî бåçîïаñнû для îр-
лîâ. Åùё нåñêîльêî лåò наблюдåнèé дадуò 
бîлåå ÷ёòêую êарòèну è лу÷шåå ïрåдñòаâ-
лåнèå î ïîïуляцèîннûõ òрåндаõ у ñòåïнî-
гî îрла. Мû ïланèруåм ïîâòîрèòь рабîòу 
ïî у÷ёòу åùå â òå÷åнèå 4 ñåçîнîâ, на÷èная 
ñ 2024 г., ñ èñïîльçîâанèåм òåõ жå ñамûõ 
у÷ёòнûõ ïрîòîêîлîâ. 

Мû îбнаружèлè, ÷òî 75% âñåõ ñòåïнûõ 
îрлîâ, у÷òённûõ на ïрîлёòå над Эéлаòîм â 
2010-õ гг., îêаçалèñь âçрîñлûмè ïîлîâîç-
рåлûмè îñîбямè, êîòîрûå, ïî-âèдèмîму, 
èмåюò бîлåå âûñîêèé ïîêаçаòåль âûжèâа-
åмîñòè. Â òî âрåмя êаê бîльшèнñòâî îрлîâ, 
çèмуюùèõ â другèõ мåñòаõ ê ñåâåру îò Эé-
лаòа è на Àраâèéñêîм ïîлуîñòрîâå – эòî 
мîлîдûå îñîбè (McGrady, Meyburg, 2018; 
Meyburg et al., 2003), а ïîòîму ñнèжåнèå 
èõ ÷èñлåннîñòè мîжåò бûòь âûражåнî рåç-
÷å, ÷åм у âçрîñлûõ îрлîâ, êаê è ïрåдïîла-
гал Б. Мåéбург (Meyburg et al., 2003).

Тîò фаêò, ÷òî 75% îñîбåé, для êîòî-
рûõ бûла îïрåдåлåна âîçраñòная груïïа 
â 2010-å гîдû, îêаçалèñь ïîлîâîçрåлûмè 
îçна÷аåò, ÷òî çèмîâêîé â Àфрèêå è мè-
грацèîннûм êîрèдîрîм, èдуùèм ÷åрåç 
«буòûлî÷нîå гîрлûшêî» â Эéлаòå, ïîль-
çуåòñя îñнîâная гнåçдяùаяñя груïïèрîâ-
êа âèда (рåïрîдуêòèâнîå ядрî âèда). Эòî 
õîрîшî ñîглаñуåòñя ñ даннûмè î òîм, ÷òî 
мîлîдûå îрлû дåржаòñя блèжå ê гнåçдî-
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âîму арåалу â Цåнòральнîé Àçèè èлè жå 
ñîâåршаюò мèграцèю лèшь «на ïîлïуòè» 
на Àраâèéñêèé ïîлуîñòрîâ (McGrady, 
Meyburg, 2018). Âòîрая ïîлîâèна фåâ-
раля – îñнîâнîå âрåмя ïрîлёòа âçрîñлûõ 
îрлîâ ÷åрåç Эéлаò. Знанèå îб эòîм ïîçâî-
ляåò нам è другèм ïрèрîдîîõраннûм îр-
ганèçацèям уñèлèòь мåрû ïî îбåñïå÷åнèю 
бåçîïаñнîгî ïрîлёòа â ñамîå êрèòè÷нîå 
для эòîгî âрåмя гîда. Â эòî âрåмя ñлåдуåò 
îñòанаâлèâаòь âåòрянûå элåêòрîñòанцèè (â 
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(ñ îñòанêамè êîïûòнûõ, нå ñîдåржаùèõ 
îïаñнûõ âåùåñòâ) на èõ ïуòè мèграцèè.
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