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DOXOYTHN DYOMIN YANTRIY NN 2NN DY 1D, NINDIYI ITIN YN0 NI XIN DININKRD DINVYIY T ,a00 D) NI

ST AN

YT DY, DYNYY MW NN 12D DIWNINNDN YIYIN INNRD YT Y 1PN 12010 NPND NIVY ININ VYN DY 1NN 2101 128N
DMINYN .(DX019 6 — 2 NIV YTH DIIMYN MNINRD DNYI) 51375 2-5N2Y NN PYRN DI PYY DOVIY DY NINY
1Y PN OPYNY NN DOV SY DTN MOLVIVN Y9X910 MTIX DOPN YN DY NPNRYn 0) IVANX 17290 PYIIn
D517 DYDI9Y KYNI 19 199 RPN 29YNT 27 ONI-I8N DT ,NPPI9N NITHD DIWINT ,ININYN INND TN 1P 2,000

PO OIND-INN DIV ONMND NYRIN 9NN NN 092N NHOND

;DY PONY M) DXVOYN NPDITIIND DY XDPHW 19IRD DOWAWNN DN M) NN

290 MW DY PPN NNSSN HY BWWN NIPN MZNI NINI DO DVPNIDN -
NPIY SY DNYY MTIVN MDD JY DWWV DIPYNN DOVION HY MOLVIVA NN DOHWDN DN DI -
199290 HHynd DNYY MaV8NN

LIV NN TNYNI) DIPP NDMIN DI DINNN NIVW DY 1PN NNYSN DY DIWAWNT DMIPIYN DPND NN
YOI DO, D900 MYIN L(DIPIND YWIIN DIMVN DY DYPDIN DINIIN H5I1D) DYNITN) DONIN DMV YD MY
S5¥ MYaUNn N DXNYY 11D NYYI MNINKD DIW NN IONND D) 1917 0DV MONNI MY ,DIPINN
NYNNY OMININ NIDMN ONNY DY NIV NIOY ,NDMOND 9203 N0 DINNNIN DIP DY NNIY MYNNINI NON DD
STIVY PPN IR DIDIVNI DIDMVN NDND NYINY NYIN NN ,DIPIDN YW MYI9N

9POY3) NTOYY PN, MYNYNNND DI1D B9NANNNY DI9PYEN BIVIDN MTIIY DY DOWIVUNN 1D DIV DPNRN DI
NMYNNT ,NPMININ NI NYAV) MNY NMNNN D) ,NI12TN 21N NINY MOYIN (ORI \INND DOOVIVN DNV
% DN ,N27YN %9 YY .DYPYN DN DIV 27P2 INPA NIV NMNNN DIN NN MINPYNNN .(MITH2) NNN-1P2
, AN NPNAY NPDIVIINT ONPARY DIV NN NYNAY 191 ,9NIW DINNN BIVINNN HINK 60 NINAYA NI NN

97NN NMPNA NIN DDIANN

omav ,nvwnnn (Population Viability Analysis) 57T my8nNa NPOYIIND AW YW DIV MDD NN
DXV 3 -2 HY NADIN, TPRN .DXNIPN DXNWYN TONNA HNIWI TN VIV 1 MY DITNY , 01NN DNIINNITH
N9V TIIITH NI R MAXNND NHNM YOVNIT 19IN NYAWN NPDIDIIRNND NNN DID MY YTH DIPYN

DR DY NPNY HDIDN YDOPN PYNN NHYIN T DY NYNIAND ,MYD DXPYN DX0I9 190N YV 1T NODIN - I8N VYN Y20

DN PYIN DMIMWYNN DIVINA NMDIVIIND NN DN DPOIN NIDN SWPN DY NYIYNN DINNY ,NDMIN NN

JNY9N XN YN MDY DY PWINda TUnn .MNINKD DY 2871 VYN NMDIVIIN MAX1NNY INXAN NON DITYN ,)1ON)
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Bonelli’s and Golden Eagles populations in Israel -

Data Summary and Recommendations

Asaf Mayrose, Noam Leader and Ohad Hatzofe

English Summary

In the last century, there has been a dramatic decline in the variety of Raptor species that breed in Israel.
Seven species of raptors have already gone extinct and many of the remaining species are now at varying
levels of threat. The situation of the two eagles, the Golden Eagle and Bonelli’s Eagle, is especially severe:
their populations are small, their nesting success rates are low, and the factors that threaten them are
numerous. This document presents the results of the surveys conducted in 2014-2018, summarizes the data
collected on these two species in Israel and suggests possible ways to reduce the danger of their extirpation
from Israel in the coming years. The work was done as part of "Porsim Kanaf" ("Spreading wings") project, a
collaboration of the Israeli Electric Corporation, the Israeli Nature and Parks Authority (INPA) and the Society
for the Protection of Nature in Israel (SPNI).

The results of the surveys show that of the 30 pairs of Bonelli’s Eagles that nested here in the late 1970's,
only 14 remain, of which 4 are in the Golan Heights and the Upper Galilee, 9 in the Judean Desert and East
Samaria, and one in the Negev Highlands. The situation of the Golden Eagle population is more severe where
only 6 pairs remain of the 40 pairs that nested in Israel in the early 1980s. The Golden Eagle is now limited to
the Judean Desert and the Negev Mountains, such that in recent decades it has retreated from Judea and
Samaria mountains, as well as from the northern Negev and the expanses of the southern Negev.

The slightly better situation of the Bonelli’s Eagle may be explained in part by re-introduction efforts that
have been taking place for the past two decades, by releasing juvenile individuals from the captive breeding
nucleus in Hai-Bar Carmel (in recent years, between 2 to 6 individuals are released each year). The
reinforcement program also increased our knowledge about the dispersal and migratory habits of this species
in our region, some of the released birds extend their flights up to 2,000 kilometers or more from the release
site, reaching eastern Africa, southern Arabia and western Iran. Furthermore, southern Sinai Peninsula was
found to be the most frequently used area during the first period of dispersal.

The threat factors that negatively affect these eagle populations can be divided into two different classes:
Threats occurring in the area of the nesting home range (affect nesting success and breeding rate), and threat
factors in non-breeding areas where young individuals roam (affect juvenile survival and recruitment rates).

The main threat factors affecting the nesting success of both species include nest robbing (particularly in
Judea and Samaria), military and civilian aircraft operations (including helicopter rescues of hikers and rock
climbers), disturbances by hikers, shepherds and rock climbers, disease and parasites, and possibly food
shortages. In recent years, efforts are made to reduce the effects of these factors by safeguarding nests at
increased risk of nest robbing, cooperating with regional rescue teams to prevent helicopter disturbance,
increasing enforcement to prevent the entry of hikers and climbers into nesting areas, and more.

The threat factors known to affect the survival of young and subadult individuals include electrocution,
hunting and trapping (especially when they roam outside Israel), lead poisoning and pesticides, and various
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accidents (drowning in artificial ponds, collisions with power lines and fences). Electrocution is the most
common cause of mortality among young Bonelli’s Eagles, estimated to kill approximately 60 percent of the
fledglings in Israel, as well as significant mortality of over wintering individuals, probably originating from
northern populations.

Assessing the species survival probability of both populations by means of a Population Viability Analysis
model demonstrates that with the current demographic data, the two eagle species will become extinct in
Israel over the next few decades. On the other hand, the addition of 2-3 juvenile individuals each year to
each population has a dramatic effect and contributes to stabilization and even gradual growth.

In the case of the Bonelli’s Eagle - the addition of several young individuals per year is carried out by
implementing an active management plan that includes protection of nests against thieves, minimizing the
effect of helicopter rescue operations and supplementing the population with individuals released from the
captive breeding program. Indeed, these measures have led to the stabilization of the Bonelli’s Eagle
population in recent years. The continued implementation of these activities is necessary, at least until a
partial or complete solution is found to the problem of electrocution, which is the main detriment to the
survival of young Bonelli’s Eagles and thus reduces the rate of new individuals joining the reproductive
population.

For the Golden Eagle, the situation is more complex. Its population is very small and the threat factors
affecting reproductive success and survival rates are not sufficiently clear. In addition, the captive breeding
of the species has not yet been successful (several individuals are kept at the Hai-Bar Carmel but they have
not yet bred). For these reasons, it is recommended to intensify monitoring and research by guarding the
nesting pairs and tracking young individuals with GPS transmitters. At the same time, efforts should be made
to strengthen the population by supporting natural breeding throuh supplementary feeding of the breeding
pairs, as well as expanding the captive breeding nucleus at the Hai-Bar Carmel nature reserve.
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.(2014 35 ,Mendelssohn 1972, Mendelssohn & Paz 1977) nnTipn nnn H¥ Dwwm 03rnnn NYA 935 NIND
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: PN-ONN NV 00N

)D°NN NITHN Y910 NXIDNN DINN NN NN OOONND A. £ fasciata
O TINP MR) TPIIVDIND PNANI INDINN I99IINI DN 19002 W A. £ renschi
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PHINTA ,IRIY? Y2NT2 DIPINNN DININD 932 VYN 1P I8N VIYN ,NNTIPN RN YV DWW DIWINNT MIVY Ty
Y THOINT NTIAYN NNIPIN NONNN DYINND 1NNV 9D .NMIT 60 -H NOYHY NN YIND INMODIVIIN .NDNX N TN
NNY 1D 599 19INT NP PYTY MINT 29 .(2 IPR) 1965-1950 DNIWN 12 MIYINN I MIN 33 N5 ,(1979) WD >OP
N2 3,5°0)2 11,1912 5 019,1980 -N NNV TONNA DIMNPNI ININ NMIT 26 -1 ,NTIAYN NN YN NIN N2 NNPN,1970 -0
.(Shirihai 1996) 2532y N> 927H2 17 -1 I NN

NP 52PN NN IN NIV NTIN? 2YNN 553 NNDYN NTID NOPWNRN NMDITIIND ,INND DONY DI NVYYN N¥IINI
(1 nY2V) 14 — 12 P2 ¥ ©A%N NN 190N NMNINKRD DNIYA .NTIN 127H) 2NN N2 ,IP1N MNTI 190N

(3704 999 ,Shirihai 1996 ,1979 WY 97y) ©IYY NPIYNI DIYN YIND $9ITNI 1IPY I8 VY MNT 990N - 1 NYaL

20| T | e i | s | 2| PR

57 4 14 9 8 17 5 1950
29 4 14 5 0 2 4 1979
26 4 13 3 0 1 5 1985
19 2 12 2 0 0 3 1995
14 1 10 1 0 0 2 2010
12 1 9 0 0 0 2 2012
13 1 9 0 0 1 2 2015
14 1 9 0 0 2 2 2016
14 1 9 0 0 2 2 2017
14 1 9 0 0 2 2 2018
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MOVIVY NN MINH 3.1.3

1N2972 X (Home range) 1127710 M>N2 DIRYND) DAY 238 NN DT NN N30 991 Y8971 VIV
PN NNYY INND VYN ANTINH DIYY MOVIVN DINM ,MVN YWTIN N1 TwNa

NINIPY TPV IWIOVN MV D7D NMIND DY DNNLY DNONY MNYNIN DPMYA DXVVIVNI ,NINT NNMYD ,0>PYNN
McGrady 1997, ) 1P 230K )11 22 DHNYY DIWANNDI DN DY PNPPN MNIRD DXIPNN , 10N MY NYIND
NYNIND NN 27YNI DI PYS DMN) DIV HYW NP Mnpnnnn ,nvnnin owd .(Hernandez-Matias et al. 2010
.(Hernandez-Matias ef al. 2010 ) ywpa 12 1pnn N7 1034107 SW y$mn pnina

100 0 100 200 Km

Hernandez-) 0’9115 9099 011 DYINNRN 1°2Y DY9HANN DX DIVIY Y PHPN MINI 12 PHINN - § N
.(Matias et al. 2010

2NN VIAN DY NOPO MNPPHRNN = 120 YNIYN

VYN YPA 12 INND = NNY Y

DN 15) GPS 1N PNY M TYN2 NMIDY DXV 19 N NYIVY 293 SRV DY PYNN DNNIN DIVIYN HY MOLVIVN DINN

MNOYN MPTHD MINH DN DN INIY HY NNLY YD NN LYND DIV ,(YaVI DNP ITYIN 4 -) NN PYN I
DOV YY D) 1 ,HNIYI DIPPH DXNNAN DY PYNTN DXVIYN HY DIITNINN DN DIY [ TPRND )Y 912yN PNIN GN)
TN NYOVW P2IYN-NANT 2NN NN DX NYN DI NIN .NIND 91IND YTI2 NPNAY NPDITIIND 37115 ,DOWINN DIPYN

.D”)1987) DOPNRYM

.GPS »7wn DONW) DY 1MW 172970 PYINA WPIAY DXPYN DIV NWY NNIY DNIYI TIINY 7MLVIVHD XYY

MOLVIVOPNIN (5 N9N) YTID 159923 (P71 512X DY) MTIVO DIVTA GNNN NN IDAY,NNINT DR 2,000 -1 NV 19y 199N
SPAPRN OIVIINRNND DI DN NIND

13



oWy

P,

- U
yaun
o1

6356003° 4707394Felev 657

= 2016) N°%290 PPN IYPAY DYPYE DY DIVIY 5§ HY MLVIVY SN0N - 5§ 91N
(2018

INNOY DMWYNIN DIWTIND .0V 60 -5 )2 DNPNA PN DNNI9T DINNHD DIPYNN DINNIN DIVIYN DY MLVIYN DIVT
DNPNA.0NYY TIND DXTMD ON MITNAY TY,)NTHN NPAONY DN DY ,07PNN DY NYNIA PrTY DY) DN NNIN
Tonnma .(Minguez et al. 2001; Balbontin 2003) 517 pnInd 0299y1m) 0™ NNN NYNI IR DN 0N ,00 177 — 1143
717297 YNNG D1IINA DINWN,7PDI9D>T NN DDAN DN ,(D%VY 4 — 3 9)2) TN NN DAYIN TY ,NININ DIYN
DNAY DOPINNDY DI DN NNPYY ,DMNA DIPRYI DMNYIN 5771 DN NOR DININ .OOY) DOV DY DOV
-9 300 12 ¥ OOTHY DTN MO OIMN 3 — 1 P2 N VI DI NVY 55N DNV TONN NP MON) MNPINN
Cadahia et al. ) D)W VISV T DXWYTIN I9DH P2 MNYN NIIRY NMPN 1Y NIN NI NN 91 IWNI 9P 10,000
IOIYN MIMN TH I WP 12 1PY MHIDN> DNOY MLVIVD NNV N ,NNINY NN DOVIAN PA MNVIY X (2010

(6 7PN) DO

14



oWy

P,

- U
yaun
o1

Fig. 1 Location of Bonelli’s eagle juveniles’ dispersal areas in Spain. Natal nests are represented by a szar. Note that some birds used up to three
distinct dispersal areas during natal dispersal
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270N HOPINDD DYN TN MYNIAAN ,PNIND DN DY NOIX MDY .a
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TN 270 NN HYNN DIV NN NN DD NYN DIINVNN .OMININKND DMNVYYA DOVNYT ONPY
DONDN NN D90 HY DI DXITY .NND NMYIA NN FHINRITI MAYHONN PMIAPYY, NIV NN
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NINA TN NN NDY YI00NY L (DININT INAWN 32 INYID) THN NN D902 MIYIIN

1

093 DYPYY NTIIY DY DIWIVUND 0N .2

D9 DM, D¥2NT DXV MND YN NN I3 MDNPYNNNN DI, DN DOVIYY NNV : MNRVNNH
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Ferrer & Calderon 1990 0.50 + 0.02 NYNIN MY MDY
Ferrer & Calderon 1990 0.70 + 0.02 NMIVYN MY MY
Ferrer & Calderon 1990 0.70 + 0.02 YWHYN MY MY
Hunt et al 1998 0.79 + 0.026 YA MY MY
Hunt et al 1998 0.9 + 0.037 DN MDY

NYIYN NMDIVIIND WIYIN SWININ — VY 2DV

NI 259V 57N QN IN AXONN DMODIITINNY 2TI2 MY OTH NNAY DTN DD DY) NND NYRYN 1IN MY 2OV1

T 1290 NYY NN TWAND W)IND Y72 VIPID WY DIOYSNNITINI JN1)

$970 DYDY ©IDAN MM
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.(2017-2015 >3O MINXIN) ,0.73 (+0.6) : (NP NONNND YXINN) PPN IO DI YSINN
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075 0.86 8 7 8 2015
043 10 3 3 7 2016
1.00 14 7 5 7 2017

0.73 (0.6) 1.07 (x0.5) 16 15 22 577
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Figure 6.1. Fatalities of 61 Golden Eagles

Radio-tagged and Recovered in the Diablo Range
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