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Demographic Risk to Eagles from Anthropogenic Causes of Death
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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-



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

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.


