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Peslome

MwupoBasi nomnyAsiumsi cTenHoro opaa (Aquila nipalensis) UMeeT cratyc yrposkaemoii u GbICTPO TePSIET YNCAEHHOCTb MO
BCEMY apeany. DMAAT, PACMIOAOXKEHHDIN B IXKHOM M3panae — 3TO Tak HasbiBaeMoe «GyTLIAOYHOE FOPABILIKO» HA MyTH
BE€CEHHEN MUrpaumu 31Toro Buaa us Apuky. Mbl MPOBEAM CEPUIO MOAEBLIX MCcAeroBaHui ¢ 2015 no 2018 rr., Beast
MOACYET MPOAETAIOWMX CTEMHBIX OPAOB, M COBMpPAasi AaHHbIe 06 MXx Bo3pacre. [MoAy4YeHHbIE AAHHbIE Mbl CPABHUAM
C AQHAAOTMYHLIMM, COOPAHHLIMM 3a 4 BECEHHMX CE30HA B MPOMEXYTKe Mexxay 1977 n 1988 rr. Mbl He BLISIBUAU
AOCTOBEPHDIX PA3AVUMIA MEXKAY ABYMsl BLIGOPKaMM MO KOAMHECTBY CTEMHLIX OPAOB, MPOXOASIMX HAA DWAATOM Ha
BECEHHEe MUrpaumu. 1O 03HAYAET, YTO 3UMOBKM CTEMHOTO OpAA B AdppuKe U1 ero nytv murpaumu B Appuky v 06-
PaTHO OTHOCUTEALHO Ge3onacHbl. Mbl Takke OGHAPYIKMAM, YTO 75% MPOAETAIOWMX OPAOB — 3TO B3POCALIE OCOOM,
M YTO MX OCHOBHOV MPOAET MPUXOAUTCSI HA TPETLIO HEAEAID (hEBPaAsl. DTa MHPOPMALIMSI CMOCOBCTBYET YAYUILEHUIO
Mep MO OXpPaHe BMAA.

KaroueBrle caoBa: nepHarbie XMIWHMKM, XMLWHLIE MTULLI, CTEMHOM OP&A, Aquila nipalensis, murpaums.
Moctynnaa B peaakumio: 16.11.2018 r. Mpuusara k ny6ankaumn: 20.12.2018 1.

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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BeeAeHmne

CrenHoli opéa (Aquila nipalensis) — Bua,
MCYE3AOWMIA TAOBAALHO M HAXOASIUMIACS Ha
rpaHu ucydesHoseHust B EBpone (Birdlife In-
ternational, 2017). lNonyAsiumsi npetepne-
BaeT OLICTPOE CHMXKEHME YMUCAEHHOCTM Ha
GOABILEN YACTU apeard M3-3a YHUUTOXKEHMSI
MECTOOBUTaHUM, CTOAKHOBeHMII ¢ ADI u
MOPAXKEHMSI  SAEKTPOTOKOM, OpakoHbep-

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-
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CTBOM M GECMOKONCTBOM CO CTOPOHbLI YEAO-
Beka (Birdlife International, 2017; Karyakin,
2013; Karyakin, 2018; Goroshko, 2018).
CoOoOlWeHMs1 M3 MECT 3MMOBOK 3TOro BMAQ
B MHamm u Henaae ykasbiBaioT Ha rmbeAb
CTEMHLIX OPAOB, KOPMSIIMXCS HA OCTaHKax
SKMBOTHBIX, COAEPKAWMX CAEAbI 06e360AU-
BAaIOILMX CPEACTB, TaKMX, Kak AMKAO(PEHaK U
ero 3ameHutean (Oaks, 2004; Borha, Vyas,
2018). HeaaBHee oOTCAE€XXMBaHME CTEMHLIX
OPAOB MOKA3aAO0, YTO €BPOIencKas U Kasax-
CTaHCKasl TMOMYASILMM UCTMOAL3YIOT 0be oc-
HOBHbIE 3MIMOBKM, MUTPUPYsI U B APPUKY, U
B lOxkHyto Asumio (Karyakin et al., 2018). Aas
TOro, 4YTOObI MOATBEPAUTL OMUCAHHDLIE HEra-
TUBHbIE TEHAE€HLMW, OLEHWUTb YPOBEHbL CHMU-
JKEHMUsI YUCAEHHOCTU TMOMYASILMM U TIOHSTD,
rA€ VIMEHHO PACMOAOXKEHbI TAABHDLIE 3OHbI
pucka (B THE3AOBOM apeane, Ha 3MMOBKaXx,
VAU Ha MyTsX MPOAETA), UCCAEAOBATEAUN Be-
AYT MOACYET OPAOB B OCHOBHbLIX MUIPALIMOH-
HLIX «OyTLIAOYHLIX ropAbiwkax» (Kerlinger,
1989). N BCé ke, AQHHDLIX U3 Y3KMX MECT Ha
MyTU MUTPALMK CTEMHBIX OPAOB OYEHDL MAAO.

bGoAbliast yacTb MOMYASILIMK CTEMHOTO OPAQ,
3umyrowero B Adppuke, «npocadmBaercs»
yepes OyTLIAOYHOE TOPABILKO B JiAAT-
CKMX ropax BO BpeMsi BeCEHHero npoaéra
B ceBepHOM HarpaeaeHun (Meyburg et al.,
2003; Shirihai, Christie, 1992). U3paunab-
CKUI OpHUTOAOTMYECKkUi LeHTp Obuwecta
oxpaHbl npupoabl Mapamas (SPNI) npu co-
TPyAHMYecTBe C Me>KAYHAPOAHLIM LIEHTPOM
MCCAEAOBaHUM M HABAIOAEHMS 3a MTULAMM B
dinate (IBRCE) npoBoAnA HeperyAsipHbie Ha-
6At0AeHMs B diiaare ¢ 1977 no 1998 rr. In
HAOAIOAEHMSI BLISIBUAM, YTO MMIPALIMOHHDIN
MyTb Yepe3 DAAAT — BEPOSITHO CaMbIN 3arpy-
JKEHHDLII MUTPALIMOHHDLIA KOPUAOP, MCMOAL-
3yEeMblli CTEMHLIM OPAOM BECHOM — B CPEAHEM
3a Ce30H 3AeCh MPoxoAnAao 19643+5055 oc.
(£SD), ot 7679 Ao 75053 oc. (Shirihai et al.,
2000; Zduniak et al., 2010). Apyrve y4éTbl
CTEIMHbIX OPAOB HA MUIPaLMK Yepes «BOyThbl-
AOYHbIE TOPABIWLKM» MPOBOAMAUCHL B AXapam-
caae B ['mmanasix, MHams (ot 5900 ao 11000
ocobeli B 2001-2002 rr.; Besten, 2004) u
Ha oG3opHoi1 Touke Tyaaxapka, Henaa (ot
6166 a0 8684 ocobeit B 2012-2014 rr.;
Subedi, 2015). Cuuraercsi, 4To Ha 0630PHLIX
ToyKkax B MlHAMM u Henaae BeA€Tcsi MOHUTO-
PUHI BOCTOYHbBIX MOMYASILMIA CTEMHOIO OpAa
13 MoHroamn n Aaypum, Ha X MyTM K 3u-
MOBOYHLIM MectaM B MHamm u Oro-Bocrou-
Hoi A3um (Subedi, 2015). Ony6AMKOBaHHLIE
AaHHbIE O TOACYETAX OPAOB HAa MuUrpaumm
yepe3 bab-3Ab-MaHAe6CKUI MPOAMB MEXKAY
IO’KHOWM 4acTblo APaBUMCKOro MOAYOCTPOBA
1 noayocrposa Comaam OTCyTCTBYIOT.

CrenHoii opéa (Aquila nipalensis). rirar, M3panab,
maprt 2015 r. doro X. lliupuxan.

Steppe Eagle (Aquila nipalensis). Eilat, Israel,
March 2015. Photo by H. Shirihai.

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
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YuutbiBasi TSPKEAOE COCTOSIHME BCEMUPHOMN
nonyasiumm crernHoro opAa (Karyakin, 2018),
OCTaBaAOCh HESICHLIM, MPOU30LAM AL USMEHE-
HUST B YNCAEHHOCTU MPOAETAIOWMX Yepes Dit-
AaT 0cobelt CO BPEMEHM MOCAEAHMX YYETOB B
1980-x rr. Yto6bl OCO3HATL TEKYLIYIO CUTYa-
LIMIO C MOTYASILMEN CTEMHOrO OPAA, MUTPUPY-
IOLIEro yepes MAAT, Mbl U3yHYaAu €ro NMPOAET
B TE€YEHME YETLIPEX MOCAEAOBATEALHLIX AET.
MeToarKa noacHéTa MCroAbL30OBaAaCh Ta JKe,
yto 6bira onmcaHa B pabore X. Wupuxam u
A. Xpuctm (Shirihai, Christie, 1992), urobul
HalM METOAbI BLIAM COMOCTABUMbI C METOAA-
mn yuéta 1977-1988 rr. Lleasimm Hawero mc-
CAEAOBAaHMs1 OBLIAO: OMUCATL MOMYASILIMOHHDIE
TPEHABI 3a 4 roAA HABGAIOAEHM (YUCAEHHOCTD
cTabuAbHA, CHMXKAETCS MAM PacTéT), Cpas-
HUTL PEe3yAbTaTbl HAWMX YYETOB C AAHHLIMU
1980-x rT., YTOObI BLISIBUTL AOATOBPEMEHHbIE
MOIMYASILMOHHLIE TPEHALI M OLIEHUTL BO3PAacT-
HOM cCOCTaB (B3POCAbIE, HENOAOBO3pPEALIE)
CTErHLIX OPAOB, AETSIMX Yepes DiAar.

MeToAbI

Y4éT1bl CTENHLIX OPAOB

Y4éTbl CTEMHbIX OPAOB B MPOLIAOM MPOBOAU-
AMCb 6AM3 Diinata meskay 1977 n 1998 rr. Ho
METOAVIKM UM 3aTpay€HHbIE YCUAMSI HE ObIAU
OAMHAKOBLI B pasHble roasl. B 1985 1 1986 rr.
LIEABIO SIBASIACST YYET KaK MOXKHO HOAbLIEero
yncaa ocobein, arst Yyero obycTpamBaroCh
AO C€MM YYETHDLIX CTAHLIMI HA MUKE MPOAE-
Ta U YCTPaMBAAUCD «3aBerm» CAEAOM 3a Mo-
TOKOM MPOAETAIOWMX XUIWHBIX MTUL, BIAOTDL
Ao 100 km Kk ceBepy OT diiaata. Yuétnl 1977,
1983, 1987 n 1988 rr., No-BUAUMOMY, UC-
MOAL3OBAAM AHAAOTMYHDIE METOALI U YCUAMSI,
M B 3TU TOAbl YYETLI MPOBOAUAUCL OT 83 A0
107 aHeili B roay (Shirihai, Christie, 1992).
MeToa, KOTOPbLIY Mbl UCMOAb3OBaAU B 2015—
2018 rr., 6biA B3sT U3 cratby Lnpuxaii (Shiri-
hai et al., 2000) 1 0O4EBMAHO COOTBETCTBOBAA
METOAY, UCMOAL3YEMOMY B T€ TOAbl. Mbl UC-
MOAL3OBAAM T€ JKE CaMble ABE CTaLIMOHApPHbIE
YYETHbIE CTAHLUMM M Pacrioraraau Habako-
AdTEeAel MO ABO€ Ha KaKAOW M3 CTaHLUMNA.
EAVIHCTBEHHDIM pasAndMeM, OOHAPY KEHHBIM
HaMM MeXXAY METOAMKAMM, UCTIOAL3OBAHHDI-
mu B 1980-€ 1 2010-€ 1T., Obira AaTa HA4YaAA
HabAoaeHui: B 1980-X IT. OHM HAYMHAAMCD
15 cpeBpans, a B 2010-x — 1 peBpanst. Yro-
Obl CpaBHUTL AaHHbIE 1980-x ¢ 2010-mu .
M MPOBECTU AMHMIO MOMYASIUIMOHHOTO TPEHAA
AASl CTETTHOTO OPAQ, AETSLIEro yepes JiAart,
Mbl UCMOAL30OBAAUM AAHHbLIE YYETOB AMIIDL TEX
rOAOB, B KOTOPbIE MPUMEHSIAUCL METOAMKM,
MAEHTMYHble Hawum (1977, 1983, 1987 u
1988 rr.). Hawm y4yérnl NpoBOAMAUCDH YeThipe
roAa noapsia, ¢ 2015 no 2018 rr., B nepmoa

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 15 of February (1980s) rather than the
1% 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 1% of February and the 15" of
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Puc. 1. PacrioroskeHME ABYX HABAIOAATEABHBIX TOYEK
(HMS — touka Ha Bbicokoii rope n LMS — to4ka Ha
HU3KOW rope), UCMOAb30BaHHLIX B 1977, 1983, 1987,
1988 u 2015-2018 rr. B S¥iratckmx ropax. YcAoBHbie
0603HayeHusi: A — y4ETHDIN TPAHCEKT; GOALLIMMM
CTPEAKAMM YKA3aHO HaMBOAEE YACTOe HAMPABAEHNE
npoAéta crernHoro opAa (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.

mexxay 1 dpeBpanst v 15 mas (kpome 2018 .,
KOTAQ Y4ETBI 6biAM OKOH4YEHbI 10 aripeasi, rno-
CKOALKY 6oAee 97% crenHbix opAOB B 2015—
2017 rr. npoAeTaam Kak pas Ao 10 anpeas).
Wroro B 2015, 2016 1 2017 rr. 6bIA0 NpOBE-
AeHO 104 aHs1 yuyéta, a B 2018 r. — 69 aHeld.
BbiAM YKOMIAEKTOBAHDLI ABE€ HADAIOAATEALHBIE
craHuum: «<Huskasi ropa» B 3araaHbIX OKPeCT-
HOCTSIX FOPOAa JMAAT B TOUKE C KOOPAMHATA-
mu N 29,325411° E 34,553513° Ha BbicoTe
208 m, n «Buicokas ropa» Ha rope Mopam ¢
koopavHatamu N 29,345911° E 34,538312°
Ha BbicoTe 571 M. O6e cTaHLMM ObLIAV OPUEH-
TUPOBAHDI HA IOoro-3anaa. PaccTosiHe me>xay
CTAHLMSIMU COCTaBASINO 5 KM. DOALIIMHCTBO
OPAOB B PETMOHE MPOAETAIOT MOA MPSMbIM
YFAOM K AVHUM, COEAUHSTIOIEN CTaHLMU, YTO
MO3BOASIET BECTU YUY€TbI OYEHb 3hheKTUBHO
(puc. 1). ABa oby4eHHbIX HaOAIOAATEAS HA
KaKAOW CTaHLIMM MPOBOAMAM CUCTEMATMYE-
CKMIA YY€T BCE€X XMUHLIX NTUL €KEAHEBHO,
C paccBeTa AO 3aKara, MCMOADL3Ysl BbICOKO-
KayecTBeHHble OuHoKAM (ZEISS Victory SF
10X42 VAM aHAAOTWYHbLIE) U 3PUTEALHYIO
Tpy6y (ZEISS Gavia 30-60 zoom lens man
AHAAOTMYHYI0). UTOBLI UCKAIOUUTL AYOAMPO-
BaHWE Mpu y4YéTax, CTaHLIMM MOAAEPIKUBAAU
CBSI3b APYTr C APYrOM MO paumu 1 Teaedo-
Hy. AAsl onmcaHMsi BO3PACTHOM CTPYKTYPbl
MOMYASILMM OPAOB, AETSIWMX Haa DAAATOM,
MbI MPEAMPUHSIAU MOILITKY OLUE€HUTDL BO3PAaCT
KaK MO>KHO GOABILIETrO YMCAA MTUL. AASI 5TOTO
MCIMOAL30BaAACh METOAMKA, OMUCAHHAas y A.
dopcmana (Forsman, 1999), aast onpeaeae-
HUs1 BO3pacTa MTULIbI MO COCTOSIHUIO orepe-
HMs1 M CTaAMM AMHBLKM. AaHHbIe y4éTa BBOAM-
AUCDL B MAQHUWETHLIE KOMITLIOTEPDLI CPasy >Ke,
B PEXKMME PEAALHOTO BPEMEHM, C MOMOLILIO
CreLMaAbLHOM MPOorpamMmbl AAsl y4€ta murpa-
umii (Trektellen3?4), kotopasi McnoAbdyeTcs u

34

http://www.trektellen.nl

May (in 2018 only until the 10™ of April as
more than 97% of the Steppe Eagles passed
in 2015-2017 before the 10" 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 10x42 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
(Trektellen3#), used by other raptor counts in
Europe. Because the counts of 2015-2018
did not exhibit normal distribution of data
from the 15% of February but did from the 1*
of February, and the average proportion of
the eagles’ passage between the 1 of Feb-
ruary and the 14" of February was 9.95%,
we added 9.95% to the number of eagles
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B ApYyrMx yuyérax XuuHbIX ntuu B EBpone.
[TOoCKOAbKY —pacnpeAeAeHue  Pe3yAbTaTOB
2015-2018 rr. OTAM4YAAOCL OT HOPMAALHOTO
B nepuoA ¢ 15 dpeBpansi, HO HE OTAMYAAOCD
B repuroA € 1 ¢peBpansi, U CPeAHsist AOASI Op-
AOB, npoAeTaBwmx ¢ 1 no 14 ¢peBpanst cocra-
BUAQ 9,95%, TO Mbl A0BaBMAM 3TH XKe 9,95%
K YMCAY OPAOB, YUTEHHLIX B 1977-1988 rrT.,
MPEAMNoAarasl, Yto pacrpeAeAeHe OPAOB Ha
npoAére B 1977—1988 rr. 6LIAO AHAAOTMYHO
2015-2018 rr.

O6pa6oTKa AAHHBIX

Haw aHaamM3 ObiA HaueAeH Ha MpPOBEp-
Ky TOTO, YTO pasAMyMe MeXKAy y4yétamu B
1980-x rr. (n=4 mexxay 1977 v 1988 rT.) 1
B 2010-x rr. (n=4 mexay 2015 n 2018 rr.)
6bIA0 BoAbWIE, YEM Pa3sbpPOC BHYTPU 3TMX
rpynn, npy nomoum T-kputepumst CTbioA€HTA.
[pexxae Yyem MpoaHaAM3MpPOBaThb AAHHbIE C
rnomolubio T-Tecta, Mbl MPOTECTUPOBAAU HOP-
MAABLHOCTL MX PacrpeAeAeHUsi C MOMOLILIO
Kkputepus lanupo-Yuaka (p>0.05). lNony-
ASILMOHHDIN TpeHA ¢ 2015 o 2018 roa 6biA
OLEHEH C MOMOLILIO AMHENHOW perpeccum.
AAsl aHaAM3A AAHHLIX BLIA MCTMOAL30BaH SPSS
version 23 (IBM Corp., 2015).

Pe3yAbTaTbl

CpeaHee 4YMCAO MUrpUpyOWMX — CTen-
HbIX opAoB € 2015 r. mo 2018 r. coctaBuAO
15192 oc. B roA. Mbl He OBHAPY>KMAM HU-
KaKOro SIBHOTO [MOIMYASIUIMOHHOIO TPEHAA B
TeyeHue 4 AeT HADAIOAEHWIA, T.€. MOMyAsILUSI
crabuabHa (Linear regression test, P=0,95,
R=0,045) (puc. 2).

CpeaAHee YMCAO CTEMHBLIX OPAOB Ha Mpo-
Aéte mexxay 1977 u 1988 rr. cocraBAsIAO
17829 oc., a ¢ y4€TOM MPEANOAOIKUTEALHO-
IO YMCAQ HEYYTEHHLIX OCOBEN, MPOAETEBLIMX
B MepBOi MOAOBUHE hpeBparst — 19540 op-
A0B (SD=4943,7; puc. 3).

Mol He OBHAPYKMAM AOCTOBEPHOIO CHU-
JKE€HUS] YUCAEHHOCTU CTEMHLIX OPAOB Ha

I T I T I I 1

2015

2016 2017 2018
log / Year

CrerHbie opAbl (Aquila nipalensis) Haa vaarckumm ropa-
MM BO Bpemst BeceHHel murpaumy. Poro Y. KapsikmHa.

Steppe Eagles (Aquila nipalensis) over the Eilat
Mountains during spring migration. Photo by I. Karyakin.

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

Puc. 2. KoanyectBo 0cobeii CTEMHbIX OPAOB, Y-
TEHHLIX B DiiAaTe BO BPEMs BECEHHErO NMPoAéTa B
2015-2018 rr.

Fig. 2. Numbers of Steppe Eagles counted in Eilat’s
raptor count by year in springs 2015-2018.
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BeCceHHUM y4étam 1977,
1983, 1987 n 1988 rr.
(AeBbIl cToAGeL) 1 cpea-
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(npasbiii cToAGeL).

Fig. 4. Mean Steppe
Eagle counts in Eilat by
year in springs 1977,
1983, 1987, 1988

in left, and springs
2015-2018 in right.
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HO A. Xakuwoy u A. Kupkeyay (Hackshaw,
Kirkwood, 2011), pesyAbTatbi moryT 6biTh
OLI€HEHDLI KaK «6/\Vl3l(Vle K AOCTOBEPHDLIM».
MdeHoAormst MPoAETa CTEMHOroO OpAa Yepes
3iaar ¢ 2015 no 2018 rr. nokasaaa, 4ro 95%
OPAOB MPOAETAAU B MPOMEXYTKE Mexkay 10
deBpanst n 31 mapra. Aaree, 50% npoae-
Taam mexxay 23 doeBpanst 1 6 mapta, a 33%
— mexay 1 n 7 mapra. vk npoaéra npuxo-
AVIACSl HA MepBLIE TPY AHS MapTa (puc. 5), a
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Puc. 3. Yucro crenHbIx OpAOB, YUTEHHDLIX B DiiraTe
Ha BeceHHeM rnpoAére B 1977, 1983, 1987, 1988 rr.
(AeBast HacTb amarpammbi) u 2015-2018 rr. (npaBas
4acTb AMArPamMmbi).

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.

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 10" of
February and the 31 of March. Furthermore,
50% passed between the 23" of February
and the 6™ of March and 33% between the
15 and 7% 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

Puc. 5. deHoAOrMsI MUTPaLIMK CTEMHBLIX OPAOB B JiiAaTe,
2015-2018rr.

Fig. 5. Steppe Eagle migration phenology in Eilat,
2015-2018.



Proceedings of Conferences

Raptors Conservation 2019, 38 65

1600 1
1400 -
1200 -
1000 -

Yuét (ocobm) / Count (ind.)

800 -
600 -
400 -
200 -

B Bzpocnbie / Adults | Monoasie / Non-adults

by

8 16 | 22 1 ] 8
®eppans MapTt Anpenb
February March April

MUKOBLIM MPOAET B3POCAbIX 0COBel mponc-
XOAUA B TE€YEHUE TPETLEN HEAEAU (DEBPAASL.
B mapte B3pocAbie 0COOM MPaKTUYECKM He
PEerucTpupoBasmch (puc. 6).

M3 BCEX OPAOB, AAsI KOTOPLIX ObiAd yCTa-
HOBA€HA BO3pacTHas rpynna, 75% okasaamch
B3POCAbLIMM OCODOsiIMM. Hawm AaHHbIE MOKa-
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B T€YEHME ABYX MOCAEAHUX HEAeAb heBpa-
Ast. TIPOAET B3pPOCAbIX 0COGEN OKAHUMBAETCSI
B MOCAEAHIOIO HEAEAIO MapTa (puc. 7).

O6cyxaenne

MwupoBasi MOMyAsILMSl CTETHOTO  OpPAAQ,
BKAIOYasl nonyasiumm  EBponeiickor 4actn
Poccnmn n KasaxcraHa, KOoTopble MCMOAL3YIOT
3MAATCKOE «OYTLIAOYHOE TOPABILIKO», MPO-
AOAKAeT 6bicTpo  cokpawarncst  (Karyakin,
2013; Birdlife International, 2017). K tomy
xe, b. Menbypr (Meyburg et al., 2003)
CMPOrHO3MPOBAA, YTO OTHOCMUTEALHLIA Craa
YMCAQ CTEMHLIX OPAOB Ha y4€Ttax B JDiAate
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Puc. 6. BpeMeHHO rpachuK MpOXOXKAE€HUST OPAOB
pasHoro Bo3pacra yepes JiAaT Ha BECEHHeR murpa-
umm B 2015-2018 rr.

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

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.

Puc. 7. [NpoLIeHTHOE COOTHOLIEHNE B3POCALIX U He-
MOAOBO3PEAbIX CTEMHLIX OPAOB, AETSWMNX Hepes Drat
B 2015-2018 IT., O HEAEASIM, & TAK)KE OBLIEE YNCAO
0Cob6€il CTEMHOIO OPAA MO HEAEASIM (AMHMSI).

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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OyAET CBSI3aH CKOPEE C YBEAMHYEHMEM YMCAQ
3MMYIOWMX CTEMHLIX OPAOB Ha APaBUICKOM
MOAYOCTPOBE, YeM C OOwei mnortepein umnc-
AeHHocTv nonyAasiumm (Meyburg et al., 2003;
McGrady, Meyburg, 2018).

Aake HeCMOTpst Ha TO, YTO CpPEAHee Yumc-
AO YYTEHHDLIX CTErNHLIX OpAOB B 1980-x rT.
(1977-1988; 19540 yuTEHHLIX OPAOB) BLIAO
Bbilie, yem B 2010-x rr. (2015-2018; 15192
OPAOB), Mbl HE BbLISIBUAM AOCTOBEPHOIO CHU-
JKEHMsl B YUUCAEHHOCTU CTENHLIX OPAOB, Ae-
TSAWMX Yepe3 DiAaT BecHo!. Takum obpa-
30M, AaHHble U.B. KapsiknHa (2013, 2018)
n MCOIT (Birdlife international, 2017), yka-
3plBAlOLIME Ha TO, YTO YMCAEHHOCTbL MUPOBOWA
MOMYASILIMM CTEMHOTO OPAA MAAAET U YTO MOo-
MYASILMSI HAXOAUTCSI MOA YrPO30M UCHE3HO-
BEHMsI, HE HAXOASIT OTPA)KEHUSI B PE3YyAbTa-
Tax M3y4yeHMsl MPOAETA CTEMHLIX OPAOB Haa
dninatoM. CyliecTBeHHasl pasHuLa B Y4YTEH-
HOM umcae opaoB ¢ 1977 no 1988 rr., BbI-
PA3MBLIASICS] B BLICOKOM 3HAY€HUM CTaHAAPT-
HOTO OTKAOHeHus1 (SD=4943,7), BeposTHO
MOXKET ObITh CBsI3aHA C PACMPEAEAEHMEM B
ABEHAALIATUAETHEM Mepuose TexX 4-X AeT, B
KOTOPLIE MPOBOANAUCH YYETDI.

Hawm pesyabtatsl nokasbiBaroT, yto Adp-
pYKa M, BO3MOJKHO, MyTV MMUIpaLuu TyAa U
0BpaTHO OTHOCUTEALHO GE30MacHLI AAsI Op-
AOB. ElIE HECKOALKO AET HABAIOAEHUI AAAYT
6oaee YETKYIO KapTUHY U AyHllE€e MPEACTaB-
A€HME O MOMYASILMOHHBIX TPEHAAX Y CTEMHO-
ro opAa. Mol NAQHUpPYEM MOBTOPUTL paboTy
o y4éTy elie B Te4eHue 4 Ce30HOB, HauMHasl
c 2024 r., C UCMOAL30OBAHNEM TEX XK€ CaAMbIX
YYETHBLIX MPOTOKOAOB.

Mol 06Hapy>kMAM, YTO 75% BCEX CTEMHBIX
OPAOB, YYTEHHDLIX Ha MPOAETE HaA DAATOM B
2010-x IT., OKa3aAUCh B3POCALIMM MOAOBO3-
PEeAbIMM OCODSIMM, KOTOPLIE, MO-BUAVMOMY,
MMEIOT BOAEe BLICOKMIA MOKA3ATEAL BbDKMBA-
emocTu. B To Bpems kak BOALLIMHCTBO OPAOB,
3MMYIOLIMX B APYTMX MeCTaxX K ceBepy OT Dii-
AaTa M Ha ApaBUIICKOM TMOAYOCTPOBE — 3TO
monaoasie ocobm (McGrady, Meyburg, 2018;
Meyburg et al., 2003), a noTomy CHWKeHMe
MX YNCAEHHOCTU MOXKET ObITh BLIPAKEHO Pe3-
ye, YEM Y B3POCALIX OPAOB, KaK M MPEAMNOAA-
raa b. Meibypr (Meyburg et al., 2003).

Tot cpakt, uto 75% ocobeit, AAsl KOTO-
pbiIXx ObiAA OMpEeAeAeHa BO3pacTHasl rpyrmnna
B 2010-e roabl, OKa3aAuCh MOAOBO3PEALIMU
O3HayaeT, 4YTo 3MMOBKOM B Adbpuke u Mu-
IPALMOHHBIM KOPMAOPOM, MWAYLIMM 4epes3
«BYTLIAOYHOE TOPALILIKO» B DWAATE, MOAD-
3yeTcsl OCHOBHAsl FHE3ASIAsICsl MPYNNUpPOB-
Ka BUAQ (PENpPOAYKTMBHOE SIAPO BMAQ). 3TO
XOPOILO COTAACyeTcsl C AAHHLIMU O TOM, YTO
MOAOABIE OPABI AEPIKATCST BAMIKE K THE3AO-

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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