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AelicTBMsI YeAOBEKa BAUSIIOT HA AMKYIO Mpu-
POAY MpPsIMO U KOCBEHHO. KocBeHHble npo-
LieCChl — MOTEPsT MECT OOUTAHMSI, U3MEHEHMSI
KAMMAta, YMeHblieHMe T[oKasaTteAeli pas-
MHOYKEHMS — YaCTO CAOXKHO mnoAcuutarb. OA-
HaKO MO>KHO 3MIMMPUYECKU UMEPUTL Mpsi-
Mbl€ MPOLIeCChl, KOTOPblE BbLI3LIBAIOT CMEPTh
nMu MAM mbeAb rHE3A. HabaoaeHue 3a
npubAmauTeAbHO 400 nomedyeHHLIMM BepKy-
Tamm (Aquila chrysaetos) ¢ 1997 no 2013
IT. TMO3BOAMAM OLEHUTL MPUYUHLI CMEPTU
6epkyto B CeBepHoli Amepuke. Mo BuHe
yeroBeka mormbao 34-63% nruu. Cambl-
MM PaCPOCTPAHEHHLIMM AHTPOMOTE€HHBLIMU
npuYMHamMy cMepTn 6epKyTOB BbIAM BTOPUY-
HO€ OTpaBAE€HUE, OTCTPEA, SAEKTPOTPABMbI
M CTOAKHOBEHME C TPAHCMOPTOM MAM BETpPsI-
HbIMU TypOuHamu. OAHAKO, MHLIE UCTOYHU-
KM CMEPTU — OCOBEHHO AOBASI M OTPABAEHME
CBMHLIOM — ObIAV TAKOKE BaYKHDLI B PEMVIOHAAL-
HbIX macwrabax. B LeAom, nokasarean Bbi-
>kmBaemocTtv 6epkytoB B CeBepHOil AMepu-
Ke ObIAM Bbl Ha ~10% Bbile MPY OTCYTCTBUM
MPUYUH CMEPTU, BbI3BAHHLIX YEAOBEKOM, U,
Mo BCel BUMAMMOCTM, BbI3BaHHasl YHEAOBEKOM
MbeAb MTUL CAEP)KMBAET MOMYyASILMIO AO
npeAeAoB 3araca eé rnpo4yHOCTU.

B kayecrtBe npumepa Toro, Kak cMepTh OT
PYK YeAOBEKa MOXKET MOBAMSITL HA AEMO-
rpachmio, Mbl UCMOAL3OBaAM TeHeTUdeckue
AAHHDLIE M AAHHBIE CTABMALHLIX M3OTOMOB,
cobpaHHbIe y 6epKyTOB, YOUTLIX Ha BETPsI-
Ho dpepme AtaamoHT-Tlacc (APWRA) B
KaanbopHum, 4toBbl MPOBEPUTL MUMOTE3Y
O reorpaoMyeckom pacrpeAeAeHUn U Ae-
Morpahmyeckmx MOCAEACTBUSIX CMepPTeN Ha
obbeKTax BO30OHOBAsieMON 3Hepruu. [eo-

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 6*H
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



16

INepHarbie XuHUKM 1 nx oxpaHa 2018, Cneuspin. 1

Marepuanbi KOHpbepeHLNA

MPOCTPAHCTBEHHLI aHaAM3 ypoBHeit O7H,
MOAYYEHHOIo W"3 MNEPLEB, TPEANOAOXKUA,
yto >25% yOMBWIMXCS HA BETPOCTAHLIMU
6€pPKYTOB HEAABHO MOSIBUAMCL HA AAHHOWA
TEPPUTOPUM, OGOABIIMHCTBO MPUAETEAO U3
MecCT, yAaAéHHLIX 6oaee, uem Ha 100 Km.
AaHHble, MOAyY€HHbIE U3 SIA€PHLIX T€HOB
MOKA3bIBAIOT, YTO 3TA MOArPYMa OPAOB-UM-
MWUIPAHTOB FEHETMHECKM MOXOMKa Ha MTuL,
OINPEAEASIEMDIX, KaK MECTHbLIX, MO AAaHHbLIM
O0?H. AemorpamyeckMe MOAEAU MPEANO-
AQratoT, YTo MPU AAHHOM CMEPTHOCTU KaXKy-
WAsICsl  CTABUALHOCTL MECTHOM MOMYASILIMU
6epKYTOB MOAAEPIKMBAETCSI UMMMIPALMEN B
KOHTMHEHTAALHLIX MacwTabax. DTU aHaAM3DI
AEMOHCTPUPYIOT, YTO PELIEHMS], TMPUHSTLIE
MO YMPABAEHMIO 3KOCMCTEMON, 3aTParnBaio-
uye obLEKTLI MO MOAYHYEHMIO BO30OHOBASIE-
MOV SHEPIMM B AOKAALHLIX MaclTabax, MoryT
MMETDL MOCAEACTBUSI B MacIITabax KOHTUMHEHTA.

of immigrant eagles was genetically similar
to birds identified as locals from the &’H
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.

HerHesasiumecs crenHbie opabl (Aquila nipalensis)
B crenu. ®oto Y. KapsikuHa.

Non-breeding Steppe Eagles (Aquila nipalensis)
in the steppe. Photo by I. Karyakin.




