Proceedings of Conferences

Raptors Conservation 2013, 27 73

ABAAUATUJIETHUM ONbIT USYYEHUA U COXPAHEHNA YA3BUMbIX
BUAOB OPJIOB B NOPTYIrAJINU

lManma J1., bexe I1. (MccnenoBatenbCkui LLEHTP Mo 6Mopa3Hoobpa3n N reHeETUYECKUM
pecypcam, Bavpao, lNoptyranvs)
Canuyec P. (TRAGSATEC, Maapua, VicnaHus)

Contact:

Luis Palma

Research Center in Bio-
diversity and Genetic
Resources,

Campus Agrério de
Vairdo R. Padre Arman-
do Quintas, 4485-661
Vairdo, Portugal

+ 351919478 072
luis.palma@cibio.up.pt

Pedro Beja
pbeja@cibio.up.pt

Roberto Sanchez
rsanchezmateos@
gmail.com

Pesome

B Hayare 1990-X IT. COBEPWEHHO HEM3BECTHAS MOMyAsLMsl ICTpeBMHOro opAa (Aquila fasciata) 6biaa o6HapyskeHa
B [Moptyraammn. Ta yAMBUTEAbHAsI OCOBEHHOCTD, YTO OHA MOYTM MOAHOCTBIO COCTOSIAA U3 APEBECHO-THE3ASIUMXCSI Nap,
BAOXHOBMAQ MHOYXECTBO HAy4HLIX MCCAEAOBAHMM, KOTOPLIE CAEAAAM 3Ty MOMYASILIMIO OAHOM M3 CaMbIX M3BECTHDIX.
MOHUTOPMHT MOKAa3aA YCTOMYMBLIA POCT YMCAEHHOCTM OT HeMHOTMM 6oaee 30 nap noytn Ao 100 nap B Hacrosiuee
BpEMsl, MPY 3TOM BUA KOAOHU3MPYET HE3AHSIThIE, AVEHHDLIE CKAA MECTOOOUTAHMSI, OCBAMBASI AAsSl THE3AOBAHMsI CTa-
pble AepeBbsi. [€eHETUYECKME VCCAEAOBAHMS MOKA3AAM OTAMYUMSI OT COCEAHMX MOMyAsiLmit. B Lieaom, BGaaroaapst stum
OCOBEHHOCTSIM, 3Ta MOMYASILMSI MPEACTABASIET OFPOMHbIN MHTEPEC, U ObIAM paspaboTaHbl CrieLmarbHbIE MEPDI MO eé
OoXpaHe.

Haxoasiumiicsi noa yrpo3oii MCHe3HOBEHMsT UCMAHCKUIA umnepckuini opéa (Aquila adalberti) ncues Ha rHe3aoBaHMM
B Mopryraanm B 1980 r., pasMHOXXEHWE OTCYTCTBOBAAO TyT Ha MpPoTsbkeHnm rnodtn 30 aet. Ceiyac Bua GbIcTpO BOC-
CTAHABAVBAETCs1, M YrKe U3BECTHBI 12 map B TPEX 0BAACTsIX. XOTsl AAsl 3TOTO ObIAM MPEANPUHSITL CMELIMAALHBIE MEPDI
MO MOHMTOPUMHIY M OXPAaHe, BLICOKAsl aKTyaAbHOCTL STOTO BO3BPALLEHMS! SIBASIETCSI OCHOBAHMEM AASI TTOCAEAYIOLIMX
MEKAVCLIMITAVHAPHBIX MCCAEAOBAHMM, KaK OCHOBA AASI HAyHYHO OOOCHOBAHHOTO COXPAHEHMSsI.

KaroueBLIe cAoBa: XVIUHbIE MTULILI, MEPHATLIE XMIIHUKY, SICTPEOUHLIA OpéA, Aquila fasciata, UICMaHCKM OPEA-MO-
'MALHUK, Aquila adalberti, MopTyraansi, MOHUTOPVHT, OXpPaHa.

Moctynmaa B peaakunio: 09.11.2013 r. lpuusaTa kK ny6ankaumn: 11.12.2013 r.

Abstract

In the early 1990’s, a completely unknown population of Bonelli’s Eagles (Aquila fasciata) was discovered in Por-
tugal. The surprising feature that it was almost entirely made up of tree-nesters inspired a set of scientific studies
that made this population one of the best known. Monitoring has showed a steady growth from little over 30
pairs to almost 100 at present, while colonising unoccupied cliffless habitats and relying on old trees for nesting.
Genetic studies revealed a marked differentiation from adjacent populations. Altogether, these features made this
a population of high conservation concern, and accordingly conservation actions have developed.

The endangered Spanish Imperial Eagle (Aquila adalberti) stopped breeding in Portugal in the 1980’s and re-
mained so for nearly 30 years. The species is returning at a growing rate and presently sums 12 pairs known in
three areas. Although some monitoring efforts and focal conservation actions have been undertaken, the high
relevance of this return warrants further multidisciplinary research as a basis for sound scientifically based conser-
vation.

Keywords: birds of prey, raptors, Bonelli’s Eagle, Aquila fasciata, Spanish Imperial Eagle, Aquila adalberti, Portu-
gal, monitoring, conservation.
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BeeAenne

[Nockoabky ¢ 1980-x r. B 3anaaHoi Esporne
HABAIOAQETCST PE3KOE CHUYKEHNE YMCAEHHOCTM
sicTpebuHbIx opAoB (Aquila fasciata), 3ToT BUA
ObIA 3aHecéH B EBpoOMenckuii Cnmcok BMAOB,
HaXOASIUMXCSl MOA YrpO30i  UCHE3HOBEHMsI
(Birdlife International, 2004). AHaAOrM4Hble
TEHAEHLMM B MOMYAsILMM SICTPEOVHDBIX OPAOB
XxapakrepHbl 1 st [Toptyraamm (Palma et al.,
1999). Ha Bcém npotsbkeHumn ero Cpeansem-
HOMOPCKOTO apeaa ObuTaHus sICTPEOMHDIN
OPé&A, B OCHOBHOM, SIBASIETCSI HACKAALHOTHE3-
ASILMMCST BUAOM. VI AVl HEGOABLION MPOLIEHT
FHE3ASIUMXCST Map CTPOMUT CBOM FHE3AA Ha Ae-
peBbsix (Mufioz et al., 2005). Avub B HEKO-

Introduction

The Bonelli's Eagle (Aquila fasciata) is
ranked as Endangered in Europe (Birdlife
International, 2004) due to the steep popu-
lation decline observed in Western Europe
during the 1980’s including Portugal (Palma
et al., 1999). Throughout its Mediterranean
range, the eagle is known to be primarily a
cliff-nesting species, and only a rather small
percentage of breeding pairs nest in trees
throughout the region (e.g. Mufioz et al.,
2005). Only in a few restricted areas such
in Northern Algeria (Bergier, Naurois, 1985)
and Cyprus (Kassinis, 2010) is tree-nesting
behaviour known to be predominant, al-
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TOPLIX OrpaHMYEHHLIX pParioHaX, TakuX, Kak
ceeepHbit Ankup (Bergier, Naurois, 1985) n
Kunp (Kassinis, 2010), crepeotun rHe3aoBa-
HUSI HA AEPEBLSIX NMPEOBAAAAET, HO HE SIBASI-
€TCsl €eAMHCTBEHHBLIM BO3MOYKHLIM (Benton et
al., 2013). B BOCTO4YHOW 4Yactu apeara — Ha
WHamiickom cybroHTMHeHTe (Naoroji, 2006) 1
B [Oro-BocrouHom Kutae (Zheng, 1987) oba
TUMA PACTIOAOXKEHMSI THE3A SIBASIIOTCST OObIY-
HbIMM, OAHAKO APEBECHOE PAaCIOAOYKEHME
npeobaasaer.

B 1991 r. B Noptyraamm, B paiioHe 1oro-3a-
MaAHOM BO3BbILIEHHOCTM ObiAa OBHapysKeHa
HOBA&s1, PaHee He U3BECTHasl MOMyAsILMSI SICTPe-
6uHoro opaa. K yaveAeHMio, GOABLWIMHCTBO
rnap B Heil rHe3AMAMCH Ha A€PEBLSIX, YTO LIAO
Bpaspe3 C MPUBLIYHON KAPTUHOM, Xapakrep-
HOM AAsl [TopTyraamm, onuchiBatoWen BUA Kak
rHe3ASIMNCST Ha ckanax (Palma et al., 1999).
OTa HAXOAKA AAAA TOAUOK PSIAY TEMATUYECKMX
VICCA€AOBAHMI, KOTOPbIE HE MPeKPALAIOTCsT AO
CMX TOP, HE TOALKO HA MECTHOM U PErvOHaAL-
HOM YPOBHSIX, HO M AAsl GOAEE WMPOKOTO Psiad
MNCCAEAOBATEALCKMX PaboT Bo BcéM Cpeansem-
HOMOPCKOM pernoHe. [MpoBea&HHbIe nccAero-
BaHWS MO3BOAMAU 3AAOXKUTL HAYYHbLIM OyHAQ-
MEHT B OOOCHOBAHNE HEOOXOAVMOCTV OXPAHDI
M 3aWUTDI 3TOTO BMAA OPAOB. B KOHEYHOM cyé-
Te, 3T0 AarO Hadano npoekTty LIFE-Nature, Ha-
MPAaBAEHHOMY Ha OXPaHy TMOMYASILIMM, THE3-
Asilenicsl Ha AepeBbsix. OAHOM M3 LeAeit 3Toi
CTaTby SIBASIETCSI OOOOWEHME PE3YALTATOB He-
MPEePLIBHOTO MOHUTOPUHIA, OCHOBHLIX MCCAE-
AOBAHUIM U MPUPOAOCOXPAHHDLIX MEPOMPUSITUNA,
KaCaIOWMXCsl APEBECHO-THE3ASILIENCST TTOTTYAS-
umm sictpebyHoro opaa ¢ 1991 no 2013 rr.

Kpome Toro, B cratbe Taioke paccmarpu-
BAETCsl HEAABHSISI UCTOPUST C SHAEMUYECKUM
MCMaHCKMM MOTMALHUKOM (Aquila adalberti),
KOTOPbLIA MpeKpaTuA rHesamtbcst B [lopryra-
Amn ¢ 1980-x rr. (Palma, 1985;
Palma et al., 1999), Ho BO306-
HOBUA pasmHo)keHue B 2002 r.
(Blanco, Pacheco, 2003). C mo-
MEHTa €ro BO3BpalLeHMsl BEAET-
Csl MOHUTOPWHT TMOMYASILMM U
ObIAM  3aPMKCMPOBAHLI OCHOB-
Hble MPOBAEMbI €0 OXPaHb,
YTO TMO3BOAMAO TPEANPUHSTD
HEKOTOPbLIE, OCOOO BAXKHDLIE AASI
COXPAaHEHMs1 BMAA AENCTBMSI.
Hecmotpsi Ha Bo3BpauieHue
TaKOro 3HAKOBOTO BMAQ, HU ce-
PLE3HLIE  UCCAEAOBaHMSI, HU
KOMITAEKCHDbIE Mepbl MO CoXpa-
HEHMIO BMAA He OLIAM AO CUX
Mop MpPUBEAEHLI B AENCTBUE.
XoTs Takue AeiictBusl, 6e3 co-
MHEHMs1, ObIAM Obl OMpPAaBAAHDI

though not exclusive (e.g. Benton et al.,
2013). However, in the Indian Subconti-
nent (Naoroji, 2006) and southeast China
(Zheng, 1987) the eagle uses both types of
nesting substrates, but tree-nesting seems
dominant in the region.

In 1991, an almost entirely unknown pop-
ulation of Bonelli's Eagles was discovered in
the Portuguese Southwest uplands. Surpris-
ingly, in opposition to what was the popular
image of the species as a cliff-nesting raptor
and to what was known before in the coun-
try, almost all pairs were found nesting in
trees (Palma et al., 1999). This motivated a
set of different thematic studies developed
without interruption up to the present, not
only at local and regional scales, but also
providing data for wider research across
the Mediterranean region. Research car-
ried out allowed a sound scientific basis for
conservation. Eventually, this gave way to
a 4.5-year LIFE-Nature conservation project
addressing the specific conservation prob-
lems resulting from the tree-nesting behav-
iour of the population. One of the aims of
this paper is to summarize the results of the
continuous monitoring, main research top-
ics addressed and conservation actions car-
ried out on the Bonelli’s Eagle tree-nesting
population from 1991 to 2013.

Besides, the paper also addresses the re-
cent history of the endemic Iberian (“Span-
ish”) Imperial Eagle (Aquila adalberti) in Por-
tugal, which breeding in the country ceased
during the 1980’s (Palma, 1985; Palma et
al., 1999) but resumed in 2002 (Blanco, Pa-
checo, 2003). Its return has been monitored
since then, and the main conservation prob-
lems have been documented, allowing some
focal conservation actions to be carried out.

SctpebuHbivi opéa (Aquila fasciata) ¢ nTeHLOM Ha rHesae.
@®oro A. KBUHTDI.

Bonelli’s Eagle (Aquila fasciata) with a nestling at a nest in an

eucalyptus. Photo by L. Quinta.
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BbIAQIOILENCS 3HAYMMOCTLIO Ta-
KOTO SIBA€HMsI, KaK TMOBTOPHOE
pacceAreHne MOrMAbHUKA.

Matepmnannl M1 METOABI
Tepputopnsa nccareaoBanmi
Teppuropus MCCAEAOBA-

HUM OXBaTbiBAET IO)KHYIO 4acCTb

[Nopryraamm w  npoctupaercs

OT AOAMHBI pekuM Taxo Ha Ior.

CpeAn3seMHOMOPCKUI  KAMMAT,

C CYyXMM U >KapKMM AETHUM ce-

30HOM U MaALIM YMCAOM OCaA-

KOB, K 3araAy CTaHOBMTCsl Goaee

BAQWKHLIM 1 YMEPEHHLIM U13-3a

BAMSIHUSI ATAQHTUYECKOTO OKea-

Ha (IM/AEMet, 2011). Peavedp

MPEACTaBA€H XOAMUCTLIMU PaB-

HUHamMM, OOPA30BABLIMMMCS HA

mecrte rop, Bbicotoit 200-450 m Bbiwe ypoBs-

HSl MOPSI, C OAVMHOYHLIMM BO3BLILIEHHOCTSI-

mu. K 3anaay paBHMHHOE MAOCKOropbe Mo-

HVKAETCS1 K OBWMPHLIM PaBHUHAM pek Taxo

n Caay, 06pasoBaHHLIM OCAAOUYHLIMU MOPO-

AaMy, a B IOro-3araaHOM YTAY PacroAOXKeH

TOPHLIM MaccuB naowaavio 5500 km?. C ce-

BE€PO-BOCTOYHOIO Kpasi 3Ta BO3BLILIEHHOCTD

CMEHSIETCSl OTKPLITLIMU HU3MHAMM TMAOLLAALIO

2500 km?. Bmecre 31 ABe OOAACTM MOKPbI-

BAIOT OCHOBHOWM apeaa pacrpocTpaHeHusl

APEBECHO-THE3ASIIENCST TMOMYASILMM  sICTPe-

6GMHOTrO OpAa.
lOro-3anaaHasi BO3BbLIIIEHHOCTL MOKPbLI-

Ta Aecamm u3 npobkoBoro ayba (Quercus

suber), Kak C pa3peXeHHOM, Tak U C MAOT-

HOW CTPYKTYPOWM APEBOCTOsI, OKPY KEHHLIMM

OBWMPHLIMM 3aPOCASIMM KYCTAPHUKA C Mpe-

obranaHnem AanaHHuka (Cistus ladanifer).

3anaaHasi nmoAoBMHa obaactu Ha 50 % ro-

KPbITa MAQHTALIMSIMU SBKAAUITA LIAPOBUAHOTO

(Eucalyptus globulus), BbipawmMBaemoro Aasi

NMPOU3BOACTBA LIEAAIOAO3LI. YeroBeuyeckue

NMOCEAEHMs1 — HEBOABLIME U BCTPEYAIOTCS] PEA-

KO; GOABIIMHCTBO ObIABIX >KMAMW 3abpolie-

Hbl, CEALCKOE XO3SIMCTBO HOCUT OCTaTOYHbIN

xapaktep. [Toxoykme 0coBEHHOCTU MPUCYLWM

M GOADLIMHCTBY PA3PO3HEHHLIX BO3BLILLEH-

HOCTEN U AAAEE K CeBepy, XOTs B Boaee cy-

XUX BOCTOYHDBIX OBAACTSIX MPOOGKOBLIE AYObI

B OCHOBHOM 3aMelleHbl KAMEHHLIMM AyHamm

(Quercus rotundifolia). B HM3MHax, Ha BCEM

VX MPOTSDKEHUU, PACTUTEALHOCTb 3HAYUTEAD-

HO M3MEHSIETCSI, OT IyCTbIX AyOpaB npobKo-

Boro Ay6a, MOKPLIBAIOWMX PAaBHUHLI Taxo

n Caay Ha 3anaae, A0 Ay6pas, B OCHOBHOM

Pa3pPEKEHHOrO TUMA, COCTOSIUMX U3 AyDa Ka-

MeHHoro, Ha Boctoke. Ha OB, no coceactBy

c O3 BO3BLILEHHOCTbLIO, MECTHOCTL MPAKTU-

YECKM HE MOKPLITA AEPEBLSIMU.

lapa ncnaHckmx opAoB-mornAbHMKOB (Aquila adalberti).
doro P. CaHueca.

Pair of the Iberian Imperial Eagle (Aquila adalberti).
Photo by R. Sanchez.

Nevertheless, despite the return of such an
iconic species, neither in-deep research nor
comprehensive conservation actions were
implemented so far, although they would be
undoubtedly justified by the outstanding rel-
evance of the Imperial Eagle re-colonisation.

Materials and Methods

Study area

The study area roughly encompasses the
southern half of Portugal and stretches from
the Tejo River valley southwards. The climate
is Mediterranean, with a dry and hot summer
season with little precipitation although west-
wards it becomes increasingly humid and
temperate due to the influence of the Atlantic
Ocean (IM/AEMet, 2011). It is predominantly
a rolling peneplain at 200450 m a.s.l. with
scattered elevations of low (<550 m) to mod-
erate (550-900 m) altitudes. To the west, the
peneplain plateau descends to the extensive
sedimentary plains of the Tejo and Sado Riv-
ers, and to the southwest corner there is a c.
5,500 km? mountain range (about 120 km
N-S, 110 km W-E), generally below 650 m
a.s.l. but reaching 902 m in the centre of
the Monchique massif. At their northeastern
edge these uplands switch to a c. 2,500 km?
lowland area of very open landscape. Alto-
gether, these two areas match the main dis-
tribution range of the tree-nesting Bonelli’s
Eagle population.

The southwest uplands are mostly covered
by open to dense Cork oak (Quercus suber)
woodland amidst extensive scrubland domi-
nated by the Gum cistus (Cistus ladanifer).
In the western half of the area, commercial
Blue gum (Eucalyptus globulus) plantations
for paper pulp production cover up to 50 %
of the land. Human settlement is currently
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Meroan!

Cucrematmyeckmii €KEroAHbI MOHUTOPVIHT
BEACSI BO BCEX M3BECTHLIX M MPEAMOAAraEMbIX
apearax obutaHmst 060MX BUAOB. MOHUTOPUHT
3a MOMYASILIMEN APEBECHO-THE3ASILUMXCSI SICTPE-
OUHLIX OpAOB BEACS € 1991 1., a ¢ 2002 1. n
AANEE — TAIOKE M AASI MOTMAbHMKA. [Momumo
OTCAEXKMBAHMSI 3AHSITOCTU THE3AOBLIX YYACTKOB
M TOMBITOK PA3MHOKEHMST HA Y)KE M3BECTHDIX
YHaCTKAX, MPOBOAVACS PETYASIPHDINA MOMCK HO-
BbIX 3aHSITHIX YYACTKOB HA BCEX TMOAXOASILIVMX
AT 3aCEAEHMs TEPPUTOPUSIX, YTO TMO3BOAMAO
MPOCAEAUTL TMPOCTPAHCTBEHHOE  PacCeAeHme
060Mx BMAOB. [1py AAALHENLIEM U3YyYEHUM TTO-
MYASILMN SICTPEOUHBIX OPAOB ObIAM 3AAECTBO-
BaHbI METOAMKM, KOTOPLIE MO3BOASIAM PELINTD
PA3AMYHbLIE MICCAEAOBATEALCKME 3aAA4M U KOTO-
pbie MOAPOGHO OMMCAHLI B COOTBETCTBYIOLIMX
CTatbsiX, OMyOAMKOBAHHLIX paHee. JTO Takue
METOALI, Kak cbop HeobxoaMmoro Habopa
AAHHBIX AASI MOPZPOMETPUYECKOTO Y AEMOTPA-
PUYECKOTO aHAAM3OB, AASI ICCAEAOBAHMST OCO-
GEHHOCTEN MUTAHMSI, COCTABAEHWsI MEPEeYHsl
OCHOBHLIX OBLEKTOB NMUTaHKs, COop 0OPa3LIoB
AAST TOKCUKOAOTMHECKOTO, FEHETMHYECKOTO aHa-
AVI3Q, AASI QHAAM3A MATOAOTUM, A TAIOKE BECH He-
OOXOAVIMBIV QHAAUTUYECKMI U CTATUCTUHECKUIA
KOMIAEKC MPOLIEAYP.

Pe3yAbTaTbI

ApeBecHo-rHe3AsIMECs ACTpe6OuHbIe
OPABI

PacnpocTtpaHeHne M rHe3AOBbIe Npy-
BBIYKM SACTPEGHHBIX OPAOB

SlcTpebuHbIE OpPAbI  PACMPOCTPAHEHBI MO
BCEM IO)KHOM M LEHTPAALHOW BOCTOYHOM
[MopTtyraamm, ¢ AMCKpETHOM nomnyAsiuMen Ha
ceeepo-BocTtoke (Equipa Atlas, 2008), Hace-
Asisl Bepera B BepxXHeM TedeHun p. Ayapo u
eé npurtokoB. OKoAo 25 nap B 31oi obAacTm
(B. Fraguas, An4HOe COOOLWEHME) THE3ASITCS
TOALKO Ha OTBECHLIX CKarax. Hampotus, Ha
ore CTpaHbl 3TV OPAbI THE3ASTCS MPAKTUYECKM
TOABLKO Ha AepeBbsX — U3 96 nap AvILL MSITb
THE3AMAMCL Ha CKaAax 1 eweé 4 napbl nonepe-
MEHHO WCMOAL30BaAM THE3AQ, PACMOAOYKEH-
HbIE TO HA AEPEBLSIX, TO HA CKaAax. Takum o6-
PasoM, AuLIbL OKOAO 9 % mnap MCroOAL3OBaAU
AMBO UCKAIOYUTEALHO cKaabl (5,2 %), AMbo
CKaAbl COBMECTHO C AepeBbsimu (4,1 %) Aast
pa3smelleHsl THE3AOBOW MOCTPOMKU. Aormy-
HO MPEANOAOXKMUTDL, YTO GOALWMHCTBO, €CAU
He BCE, HOBLIX Map OPAOB Ha 3TOW TEPPUTO-
pun BYAYT APEBECHO-THE3ASILMMMICS], CAEAO-
BATEABLHO TMPOLIEHT UCMOAL3OBaHMST CKaa Oy-
A€T HEYKAOHHO CHM>KATbCSI.

Tpy napbl M3 BbLILEONMCAHHLIX CKAALHO-
THE3ASIIMXCS1 MTULL, BMecTe C 12 ApyrMmu na-
pamu C coceaHero cesepHoro 6epera p. Taxo

low and sparse; most of the former scattered
dwellings are abandoned and agriculture is
residual. Comparable habitat features char-
acterize most of the scattered elevations fur-
ther north, although in the eastern drier area
cork oaks are largely replaced by Holm Oaks
(Quercus rotundifolia). Throughout the low-
lands, vegetation changes noticeably from
dense cork oak woodlands covering the Tejo
and Sado plains in the West to the variably
but predominantly thinly tree-covered open
holm oak woodlands in the East. To the SE
in the vicinity of the SW uplands, the land is
barely tree-covered.

Methods

Systematic yearly population monitor-
ing was carried out throughout the known
and potential range of both species, since
1991 for the tree-nesting Bonelli’s Eagle
population, and from 2002 onwards for the
Imperial Eagle. Apart from monitoring the
occupation status and breeding attempts
in formerly known territories, systematic
surveys of new settlers were conducted
in other areas of suitable habitat to allow
following-up the geographic expansion of
both species. As for the Bonelli’s Eagle, the
subsequent research was carried out ap-
plying the pertinent specific methodolo-
gies for the different study subjects, which
are described in detail in the correspond-
ing scientific papers that were published.
These included e.g. the taking of appropri-
ate data sets for morphometric, dietary and
demographic analyses, censuses of main
prey species, the collecting of samples for
toxicology, pathology and genetics, and
the corresponding analytical and statistical
procedures.

Results

The tree-nesting Bonelli’s Eagle

Bonelli’s Eagle distribution and nesting
habits

Bonelli’s Eagle is distributed throughout
the southern and central eastern Portugal,
with a discrete population in the northeast
(Equipa Atlas, 2008) inhabiting the banks
of the upper Douro River and its tributar-
ies. The c. 25 pairs of the area (B. Fraguas,
pers. comm.) breed only on precipitous
cliffs. Conversely, in the south of the coun-
try the eagle breeds almost exclusively in
trees with only 5 out of the 96 confirmed
pairs breeding on cliffs, and 4 other alternat-
ing between cliffs and trees, i.e. only c. 9 %
of the pairs use cliffs exclusively (5,2 %) or
interchangeably with trees (4,1 %) for nest-
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(C. Pacheco, AMuHOE COOBLIEHNE), COCTABASIIOT
TPAH3UTHYIO 30HY, BKAIOYarollyio oba 6epera
PEKU BO3A€ rpaHuubl ¢ McnaHuwen, rae Bcé
ellé nNPeobAAAAET CKAALHDLIV TUI FTHE3AOBAHMSI
(67 %), HO 1 0Ba APYTMX THMA (TOALKO ApeBec-
HbIA AV CMeLIaHHbIN) Taioke Berpedatotcst (20 %
n 13 %, cootserctBeHHO). B Moptyraamm o6-
WA MPOLIEHT Map, KOTOPbIE UCTMOAL3YIOT Ae-
PEBLST (OTAEALHO MAM COBMECTHO CO CKaAamm)
aocturaet 70 % u3 135 HblHE M3BECTHLIX nap
M OXKMAAETCsI, YTO STOT MPOLIEHT OYAET pactu
BMECTE C YBEAUYEHMEM TMOMyAsSILMM Ha tore
cTpaHbl. He mckatoueHo Takoke, Yto napbl, AO
CMX MOP THE3AMBILMECS Ha CKaAax, MepenayT
K APEBECHOMY TUITY PACMOAOXKEHMSI THE3A (CM.
pPasAeA «IBOAIOLIMSI THE3AOBOTO MOBEAEHMSI).

OCO6eHHOCTM FHEe3AOBAHMS APEBECHO-
rHE3ASIUMXCS ACTPEOMHBIX OPAOB

AAsl THE3AOBAaHMS SICTPEOUHDBIE OPABI MPEA-
MOYMTAIOT ABA OCHOBHbLIX TUMA MecToobuTa-
Hui. Ha roro-3anaaHoi BO3BLILEHHOCTU U B
APYIMX XOAMMCTbIX OBAACTSIX CpeAoi obu-
TaHWsl OPAOB SIBASIIOTCSI €CTeCTBEHHblE Aeca
M VX A€TPAAMPOBAHHLIA BapUaHT U3 KyCTap-
HUKA C Pa3peXKEHHLIMM AepeBbsMU. [Tpeob-
AQAQIOLIMIM BUAOM AE€PEBLEB Yalle SIBASIETCS
NPOGKOBLIM AYD, peXxe — KaMEHHDLI AyO,
BCTPEYAIOTCSl IBKAAMIITOBLIE MAAHTALIMM U He-
GOALLIME AECOHACAKAEHMSI COCHDLI MPUMOP-
ckor (Pinus pinaster) AV COCHDLI AY4YMCTOM
(P. radiata). lTHe3A0OBble MOCTPOVKU, B OCHOB-
HOM, PACMOAOXKEHBI HA 3BKAAMIITE LIAPOBUA-
HOM, peXXe Ha 3BKAAUIITE KaMAaAbAYALCKOM
(E. camaldulensis), Ha AHe HEGOADLLIMX OBpa-
TOB U pPyCeA pek, KaK Ha OTA€AbHO CTOSIIUMX
AEPEBDLSIX, TaK U B HEOOABWIMX powax. Takke
rHé3aa ObIBAIOT PACTMOAOXKEHDLI HA GOABLIMX
NPOBKOBLIX AyBax M BLICOKMX MPUMOPCKMX
COCHAaX, peXXe — Ha COCHE AY4YMCTOM, BCTpe-
Yalolencsl B 3aryleHHbIX ydacTkax Aeca.

B 10ro-BOCTOYHBLIX HM3UHAX TUIMMUYHDLIA
THE3A0BOM apear MOXXHO onmcatb Kak MO-
3aMYHYI0O CMeChb  CEeALCKOXO3SIMCTBEHHDIX
cTernen M KyCTapHUKOB, BEAYLLYIO CBOE MpPOo-
MICXO)KA€HUE M3 POTALMOHHOIO BbipaluMBa-
HVs1 3€PHOBbLIX KYALTYP, MepemMeKarolerocs
AUTEALHBLIMU  TI€PMOAAMM  UCTTOAL3OBAHMS
HEBO3AEAAHHOM 3eMAM B paseeaeHun KPC un
BbiNace oBel. BAOAL GeperoB pek u py4bEB
nornaaarTcsl HeGoAblMEe OBAACTM C HUBKUM
KYCTAPHUKOM U peAkumm Aybamm. CBom rHé3-
AA OPAbl PACMOAATalOT UCKAIOUUTEALHO Ha
CTapblX, OAMHOKO CTOSIIUMX 3BKAAUMNTAX WAU
B HEBOAbWIMX POIIAX BAOAL PEK U PYYLEB.
[To BMAOBOMY COCTaBy 3BKAAMMTOB THE3AQ,
B OCHOBHOM, pacroAoeHbl Ha Eucalyptus
camaldulensis n E. globulus. B kayectse
VICKAIOYEHMs1 THE3AQ BCTPEYAIOTCsl Ha COCHEe

ing. It is foreseeable that most if not all still
unconfirmed or new pairs in the region will
be tree-nesters, hence the rate of cliff utili-
zation will tend to drop even further.

Three of the above full cliff-nesting pairs
along with 12 more pairs in the adjacent
northern bank of the Tejo River basin (C. Pa-
checo, pers. comm.) make up a transition
zone encompassing both river banks near
the border with Spain where cliff-nesting
still predominates (67 %) but tree- and
mixed cliff / tree-nesting also occur (20 and
13 % respectively). In Portugal, the overall
percentage of pairs that use trees, both full
tree-nesters and mixed-nesters, reaches
70 % of the estimated c. 135 pairs currently
known and this percentage is likely to go
on rising with the population increase in
the south of the country or even with some
shifting from cliffs to trees (see “Evolution of
nesting behaviour”).

Tree-nesting Bonelli’s Eagle breeding
habitats and nest sites

There are two main types of Bonelli’s Ea-
gle breeding habitats. In the southwest up-
lands and in other hilly areas, the habitat is
native woodland and its degradative series
of scrublands with low density or scattered
tree cover. Dominant tree species are most-
ly Cork Oaks and less often Holm Oaks with
variable size patches of eucalyptus planta-
tions and small stands of Maritime Pine (Pi-
nus pinaster) or Monterey Pine (P. radiata).

THe3A0 sicTpebuHoro opAa. Moro A. Auaca.

Nest of the Bonelli’s Eagle. Photo by A. Dias.
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MPUMOPCKOW U Ha Toroasix (Populus nigra).
HaxoHeL, cywecrtsyeT 1 Tpetmii TN Mecroo-
OUTaHNI, KOTOPDLIA Mbl MOKEM OBHAPYIKUTDL B
XOAMMUCTBIX OBAACTSIX K ceBepy oT AnccaboHa,
AQHAWAMT KOTOPLIX 3HAYUTEALHO BUMAOU3ME-
HEH AESITeALHOCTLIO YeAOBeKa. TyT OpPAbl FHE3-
ASITCS1 B MAAEHDLKMX YHacTKax Craporo Aeca, Co-
XPaHMBLIMXCSl MOCPEAU TYCTOM CETM FOPOAOB
M aBTOMarucTpaAen, AOpPOr BTOPOCTENEHHOro
3HAYEHMsl, AVIHUIA DAEKTPOIepPeAayn U BeTps-
HbIX SAEKTPOCTaHLUMIA. B kadectBe rHesaoBbIX
MOPOA BbICTYMNAIOT HECKOALKO BUAOB 3BKAAMIT-
TOB U 3K30TUYECKUX XBOMHbLIX AEPEBLEB.
OcobbiM PaBHMHHBLIM TMIIOM THE3AOBOIO
apeana sIBASIIOTCSl BLICOKME M TycTbie 60pbl
M3 COCHBLI MPUMOPCKOM, KOTOpPbLIE rpaHuyar
c ycrbsimu pek Taxo u Caay. Tyt opAbl rHes-
ASITCS1 HA CaMBbIX BLICOKMX M MOIUHBIX COCHAaX.

Poct nonyasiumm

NccreroBaHms apeana  pacrpocTpaHeHust
APEBECHO-THE3ASIUIMXCST  SICTPEOMHBIX  OPAOB
6LiAM Havathl B 1991-1992 rr. Toraa nornyasi-
umst 6biAa OLeHeHa B 33 pasMHOMKaroWMecs
napol B 1991 r. n B 39 nap B 1996 r., 4to y’ke
yKa3biBae€T Ha HEOOALLWON MPUPOCT. B AaAb-
HelileM MOMyAsILMSl MPOAOAKMAQ HEYKAOHHO
Pactv U K HacTosilleMy BPeMEHM AOCTOBEPHO
MOATBEPIKAEHO Haanume 96 rHe3AsmMXCs rap
(puc. 1). Haamume ewé HeCKOALKMX Mnap, Tpe-
GytoLyX MOATBEPYKAEHMSI MX THE3AOBOTO CTaTY-
Ca, MOYKET YBEAMUMTL OLIEHOYHOE YMCAO THe3-
ASILIMXCS] AP B I0YKHOWM YaCTy CTPaHbI AO COTHU.

C 1991 r. cpeAHEroAoBoW MPUPOCT MOMYAsI-
LIMM COCTaBUA 2,74 napbl B roA, YTO MPUBEAO K
TPEXKPATHOMY YBEAMYEHMIO YUCAEHHOCTM 3a
23 roaa. MO>XHO BMAETDL, YTO CKOPOCTL MPU-
pocta Bo3pocaa ¢ 1,92 nap B roa B nepsoit
MOAOBMHE TMepMoAa HabAloAeHMit, A0 3,55
rnap B rOA — BO BTOPOi1 MOAOBMHE. Brieyatas-
towee 10-KpaTHOE yBeAMYEHME YMCAEHHOCTU
OpAOB BLIAO OTMeYeHO B BacceiHe p. [Baana-
Ha, FA€ YMCAO THE3ASIUMXCS Map YBEAUYMAOCD
c Tpéx B 1991 r. Ao Tpuauatv nap B 2013 r.,

1950 1985

2000 2005 2010 2015

Nests are predominantly built in old Blue
Gum Eucalyptus, and less often in River
Red Gum (E. camaldulensis), along gully
bottoms and stream beds, occurring either
isolated or in small galleries. Large Cork
Oaks and tall Maritime Pines, and less often
Monterey Pines occurring in dense stands,
are also chosen as nest trees.

In the Southeast lowlands, habitat can
be described as an agro-steppe/scrubland
mosaic, which originates from long time
rotational cereal production with long pe-
riods of fallow used for cattle and sheep
herding. Patches of low scrub with scat-
tered native oaks occur along river and
stream banks. The eagles nest almost ex-
clusively in old isolated eucalyptus, or
in small galleries, along river and stream
beds. The dominant species used is Euca-
lyptus camaldulensis, alongside with some
E. globulus, and rarely Maritime Pines and
Poplars (Populus nigra).

Finally, a third habitat type is found in the
heavily human-modified hilly landscape
to the North of Lisbon where the eagles
breed in small old wood patches amidst
a dense network of urban areas and mo-
torways, secondary roads, powerlines and
wind farms. Several different species of
eucalyptus and exotic conifers are used as
nest trees.

A particular type of flatland nesting habi-
tat are the tall and dense Maritime pine-
woods that border the large Tejo and Sado
estuaries. The birds nest in the tallest and
strongest pines.

Population growth

The survey of the Bonelli's Eagle tree-
nesting range began in 1991-1992. The
population was estimated at 33 breeding
pairs in 1991 and 39 pairs in 1996, so al-
ready showing a slight increase. Thereafter,
the population continued steadily growing
up to the present 96 confirmed pairs (fig.
1). A few additional pairs still needing con-
firmation may raise the number of breeding
pairs estimated in the southern half of the
country to about 100.

Since 1991, the average increase rate
was 2.74 pairs/yr i.e. resulting in a 3-fold

Puc. 1. AvHamyKa nornyAs iy APEBECHO-THE3ASWMXCS
sicTpebuHbIx opaos (Aquila fasciata) ¢ 1990 no 2013 rr.

Fig. 1. Tree-nesting Bonelli’s Eagle (Aquila fasciata)
population growth from 1990 to 2013.
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41O NMPUOAMKAETCs1 K 40 rHE3ASIMMCS Mapam,
KOTOpblEe HLIHE OOUTAIOT B FOPHOM MECTHOCTH,
PACMOAOYKEHHOM MO COCEACTBY.

Teorpachmyeckoe pacnpocTpaHeHme

B Hauare HabAlOA€HMIT 3a MOMNyAsiLMen
€AMHCTBEHHAs1 TMAOTHasl1 THE3AOBasi Tpynnuv-
POBKA ObIAA OTPAHMYEHA  IOTO-3AMNAAHLIMM
BO3BbILWEHHOCTIMM (20 nap), 1 AvLLbL HECKOAL-
KO OAVMHOYHLIX Map HACEASIAM HU3MHBI U He-
KOTOpPbIE FOPHbIE YYaCTKM K CEBEPY, BMAOTL AO
WMPOTDLI, Ha l(OTOpOVl PACnOAOXKEH MorpaHny-
HbI y4acTok p. Taxo. [Npouecc pacumpenms
apeana MpPOXOAUA Yepes TpPU CTaamu (puc. 2):

* B nepBoe aecaTmaeTME, MPUMEPHO AO
2000 r., Mbl HAOAIOAQAM TMOSTANHOE 3aroOA-
HeHMe He3aHsTLIX y4acTkoB B O3 BO3BbILIEH-
HOCTSIX, a TaKkoKe ymepeHanZ POCT MOIMYyAsI-
UMM Ha coceaHmx OB oTkpbIThiX HM3MHax. U
AULIL HECKOALKO HOBLIX Map 3aCE€AUAU yHacT-
KM AdAbLIe Ha CceBep.

* B caeayroume nisitb AeT nonyasiumst Ha KO3
BO3BbLILIEHHOCTY AOCTUTAQ  «HACLILEHUs», U
OPAbI HAYaAM 3KCTAHCHIO HA CEBEP BAOAL CO-
CEAHVX MPUOPEXKHBIX TEPPUTOPMIA, MOKPLITLIX
xoamamu. [pynna B KOB HM3MHax npoaoakmaa
YMEPEHHbIV POCT U pacllMpeHme, TAIOKE, Kak U
Ipyrina C XOAMOB K ceBepy oT AuccaboHa.

+ [Mocae 2005 r., BMecre C OYEBUAHLIM
«HacbllweHrem» nonyasiumm B O3 BO3BbIWEH-
HOCTM, OCHOBHAs1 SKCMAHCUsI MPOXOAMAQ MO
BCEM HU3MHAM, PACTIOAO’KEHHBIM B HacceriHe

Puc. 2. [IpOCTPaHCTBEHHDINA POCT MOMYASLIMM ACTPEGU-
Horo opAa B IOsxHout [Noptyraanm.

Fig. 2. Bonelli’s Eagle geographic expansion in
Southern Portugal

increase over 23 years. The increase rate
showed an accelerating trend from 1.92
pairs/yr in the first half of the period to
3.55 pairs/yr in the second. Growth was
most remarkable in the Guadiana basin
where numbers rose from 3 pairs in 1991
to 30 pairs in 2013, a spectacular 10-fold
increase, therefore approaching the 40
pairs that currently range across the adjoin-
ing uplands.

Geographical expansion

At the start of field monitoring, the only
dense breeding cluster was restricted to the
southwest uplands (20 pairs), and only a
few scattered pairs inhabited the lowlands
and some isolated mountainous areas to
the North till the latitude of the internation-
al sector of the Tejo River. Range expansion
roughly followed three distinct stages as
follows (fig. 2):

* During the first decade, until c. 2000,
we observed a stepwise gap-filling in the
SW uplands, as well as a moderate growth
in the adjoining SE open lowlands, while a
few new pairs settled in other breeding ar-
eas further north.

* During the following five years, the SW
uplands apparently became saturated and
a northward population extension along
the adjoining coastal hilly country was ob-
served. A moderate growth and widening
of the SE lowlands cluster continued as well
as in the hilly country north of Lisbon.

+ After 2005, with the apparent satura-
tion of the SW uplands, most of the sub-
sequent expansion occurred all over the
lowlands of the Guadiana basin (and at a
faster rate than before), whereas some pairs
also settled down at the adjoining border
of the uplands. Besides resulting from the
saturation of the uplands, this may also be
linked with the strong increase of Wild Rab-
bit (Oryctolagus cuniculus) populations in
the area, which apparently peaked around
2010-2012.

It is noteworthy that the above lowlands
have been the major pre-adult dispersal
area in Portugal (Caldeira Pais, 2005), pre-
sumably due to its large extent of favour-
able habitat and high prey abundance. This
and the concentration of potential recruits
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p. [BaamaHa (1 c 6oaee BLICOKOW CKOPOCTLIO,
YeM paHee), OAHaKO HEKOTopbie Mapbl 3ace-
ASIAVI TIPUAETatoWMeE rpaHunLbl rop. MNpuumHbI,
BbI3BABLIME TAKOE MHTEHCMBHOE pPacCeAeHue,
MOMMMO HACBIILEHMSI MECTOODUTAHM HA BO3-
BLILIEHHOCTSIX, MOTAM TalOKe ObITb CBSI3AHLI C
YBEAVYEHNEM YUCAEHHOCTM AMKOTO KPOAMKA
(Oryctolagus cuniculus), koTopast AOCTUrAQ
nvka B 2010-2012 rr.

CTOUT OTMETUTD, YTO BLILIEYNOMSIHYTbIE HU-
3UHDLI BLIAM OCHOBHOM OBAACTLIO pacceAeHus!
MOAOABIX, HEMOAOBO3PEALIX OpAoB B [Mopty-
raamm (Caldeira Pais, 2005), npeanoAou-
TEAbHO B CUMAY HaAMuMsl B 3TOM MECTHOCTU
OBWMPHDIX YYACTKOB, BAArONPUSITHLIX AAS 3a-
CEAEHUsI M OOUAMSI AMUM. DTO, A TAKXKE BbICO-
Kasi KOHLEHTPALMSI MOAOABIX OCOBel, MOrAM
CTaTh BEAYIIMM SAEMEHTOM B OOWMPHOMN OK-
Kyrnaumy PermoHa 3a MOCAEAHEE AECSITUAETME.

JBoAIOLMS THE3AOBOIO MOBEAEHMS

B 1O Bpemsi Kak MOMyAsiuMsi paclmpsira
CBOM reorpacuyeckue npeAeAbl, Ha Teppu-
TOPUSIX, TA€ A0 1991 r. NTULILI THE3AMAUCDH Ha
CKaAax, MPOUCXOAMA MOCTEMNEHHDIN MEPEXOA
K APEBECHOMY TUIMY PACMOAOXEHMSI THE3A
(puc. 3). Ha aecatn yyactkax (30 %), rae pa-
Hee rHé3pa pacroAaraAuch Ha CKaaax, eweé
AO HayaAa MOHUTOPWMIHIA VAU Y)K€ BO BpeMmsl
HEro MTULbI MOAHOCTLIO MEPEeLAN K ApeBec-
HOMY TUIMY pasmelleHnst rHé3a, a ewe Ha
TPéx (9 %) nepewamn K CMewaHHOMY (CKaAbl/
AepeBbsl) TUIMY THEe3AOBaHus1 nocae 1991 r.
AO 3TOrO0 HM OAHOTO CAyYasl YepPeAOBaHMsI
CKaA U AEPEBLEB B KAYECTBE THE3AOBOTO CyO-
CTparta U3BECTHO He ObLIAO.

Ha nccaeayemoii Tepputopum npovsowaa
MOpAasuUTeAbHas CMEHA MOAEAUM THE3AOBO-
ro MOBEAEHMsI: OT TOW, YTO HABAIOAAAACH AO
1991 r., K HolHewHeN. [TpoLeHT y4acTKOB, Ha
KOTOPbIX MPAKTUKYETCSI PACTIOAOYKEHME THE3A
VICKAIOUUTEALHO Ha CKaaax, YMEHbLUACS ¢ 55
A0 5 %. B TO Bpemsi kaK MPOLIEHT y4acTKOB,
Ha KOTOPLIX YKOPEHMACST APEBECHDIN TUIT pPac-
MOAOYKEHMsI THE3A, Bo3poc ¢ 45 20 91 %. Bce

m<1991

H>1991

: .
Territories Clif-nesting Mixed nesting Tree-nesting
THe3/OBble yYacTkM HE3AAIMECA Ha ckanax [ umecA Ha I 1 HA [IEPEBbAX

cKanax U AepeBbAX

might have been the main drivers of the
widespread occupation of the region during
the last decade.

Evolution of nesting behaviour

While the population expanded, there was a
gradual shift to tree-nesting among pre-1991
cliff-nesting territories (fig. 3). Ten (30 %) old
cliff-nesting territories switched to full tree-
nesting prior or after the beginning of monitor-
ing, and three more (9 %) switched to mixed
diff/tree nesting after 1991. No alternate nest-
ing was known before.

Nesting pattern in the study area shows
a striking change from before to after 1991.
Full cliff-nesting territories decreased from
55 to 5 %, whilst full tree-nesting increased
from 45 to 91 %. All newly established
territories are tree-nesting and only one
switched from tree- to cliff-nesting due to
the repeated fall-off of the former nests in
pine trees.

Research

Diet and trophic ecology

The food ecology of the SW uplands
population was studied from data collect-
ed in 1992-2001 at each eagle territory.
The main goal was to study the patterns
of the eagle predation, in particular the
extent of predation on domestic prey, the
influence of habitat on predation patterns,
and the functional responses to variation in
the abundances of wild and domestic prey
(Palma et al., 20006).

The diet data collected in SW Portugal
was subsequently used in wider studies
covering several western European sub-
populations of Bonelli’s Eagle (Moléon et
al., 2009 and 2012). These studies ana-
lysed the eagle resource use responses to
the steep decrease of its preferred prey,
the Wild rabbit, after its population crash
driven by the RHD (Rabbit Haemorrhagic
Disease) outbreak.

Puc. 3. DBOAIOLIMSI THE3A0BOIO MOBEAEHMS SICTPEOM-
HBLIX OPAOB B 10kHO¥ [Toptyraamm ¢ 1991 r. Croa6ubl
YKa3bIBaKOT YNCAO THE3AOBDLIX YHACTKOB B KAXKAOM U3
MEePUOAOB M COOTBETCTBYIOLIMIA MPOLIEHT Y4aCTKOB, Ha
KOTOPBIX CKAAbI, AEPEBbLSI AU U TO, U ADYrO€ UCTTOADb-
30BaAMCD B KAY€CTBE OCHOBAHMSI AASI PACTIOAOXKEHMS
rHE3A0BOJ MOCTPOVKM.

Fig. 3. Evolution of Bonelli’s Eagle nesting behaviour
in Southern Portugal since 1991. Bars indicate

the number of territories in each period and the
corresponding percentages of territories where cliffs,
trees or both substrates are used for nesting.



Proceedings of Conferences

Raptors Conservation 2013, 27 81

rnapbl, 3aCeAMBLIME HOBbLIE THE3AOBLIE Y4acT-
KM, pacrioraraam rHé€saa Ha A€PEBLSIX U AULIDL
OAHAa Napa nepeLAa C APEBECHOrO TUMa rHes-
AOBaHMsI K HACKAALHOMY, MOCAE TMOBTOPSIIO-
WMXCSl MAA€HWM MPOLWAOTOAHMX THE3AOBBIX
MOCTPOEK C XBOWMHLIX A€PEBLEB.

UccreaoBanns

PaunoH v 3KOAOTMS MUTaHUS

dkoaorusi mutanust KO3 monyasumm  Gbiaa
M3yYyeHa Ha OCHOBAHMM AAHHBIX, COBPAHHDLIX
B 1992-2001 IT. HA KOKAOM 3aHSITOM OpAA-
Mu ydactke. OCHOBHOW LIEALIO MCCAEAOBAHMSI
ObIAO M3ydEHME 3aKOHOMEPHOCTEN XMLHNYE-
CKOTO TMOBEAEHMsl, @ MMEHHO — OLIEHUTb CTe-
NeHb YroTpeBAEHUsl B MLy AOMALIHMX >KU-
BOTHDIX, BAVSIHME CPEALI OOUTAHMST HA MOAEAD
XMUHWYECTBA, a TAKOKe (PYHKLUMOHAALHDIN OT-
BET HA M3MEHEHMsT OOMAMSI AOCTYTTHOW AMYM,
AVIKOM 1 AomallHei (Palma et al., 2000).

AaHHble, Kacalowmecs MULLEBLIX MPEANo-
YTeHUM OpAOB, cobpanHbie B O3 lMopryra-
AvM, OLIAV B MOCAEAYIOIIEM UCMOAb3OBAHLI B
6oAe€e WMPOKMX UCCAEAOBAHMSIX, KACAIOLIMX-
Cs1 HECKOABLKMX CyOronyAsiumii sicrpebuHoro
opAa B 3anaaHor Espone (Moléon et al.,
2009, 2012). B 3mMx nccrearoBaHmsiX Obian
MPOAHAAU3MPOBAHDLI M3MEHEHMsT B XapakTe-
|P€ UCMOAL30BAHUSI OPAAMM TMULLEBLIX PeCyp-
COB B OTBET Ha Pe3Koe CHMYKEHUE YMCAEHHO-
CTU MX OCHOBHOM AOOBIYM — AIKOTO KPOAMKA,
BLI3BAHHOE BCIILIKOM KPOAMYLEN remoppa-
TMYECKON AMXOPAAKM.

OnpeaeaeHne roaa

OnpeaeAeHme oA MOACALIX 0COBel Mo OA-
HOW AMLIb BU3YaAbHOM OLIEHKE, MOKa T€ Haxo-
ASITCS1 B THE3A€, HEBO3MOYKHO. Mbl MPOBEpUAU
BO3MOYKHOCTDL MCIMOAL3OBaHMSI  MOPCPOMETPU-
YECKMX MOKasaTeAel AAsl OMPEASAEHMs1 MoAa
MTEHLIOB B TMOAEBLIX YCAOBMSIX. AUCKPUMU-
HAHTHDIV AHAAM3, OCHOBAHHDIM HA KOMOMHALIM-
SIX MOPPOMETPUYECKMX MAPAMETPOB, TaKMX,
KaK BEC TeAd, AAVIHA 3aAHErO KOTTsl M BO3PacT,
VAW JK€ AMAMETP LIEBKU, AAMHA 3aAHErO KOITsl
M BO3PACT, MO3BOASIET C BbLICOKOW TOYHOCTBIO
orpeAeAsiTb MOA MTeHUoB B Bo3pacte 35-50
AHel. Haa€)KHOCTL 3TOoro MopghoMeTpruyecKo-
roO METOAA MPOBEPSIAACL MAPANMEALHBIM Orpe-
AEAEHUEM TOAA ABYMSI MOAEKYASIPHLIMU METO-
Aamm (Palma et al., 2001).

3arpssHeHue

XVILIHMKY, HaxXOASIUIMECS] HA BEPLIMHE Mu-
IEBOM TMUPAMMADLI, SIBASIIOTCSI HAAEKHLIMU
VMIHAMKQTOPaMM AASl MOHUTOPMHra 3arpsi3He-
HUI okpyskalower cpeabl (Furness, 1993).
Moptyraasckas KO3 noryasiuust sicrpe6uHoro
OpAa PAaBHOMEPHO pacripeAaeA€Ha Ha KAMHO-

IMapa sicTpe6MHbIX OPAOB C MTEHLIOM Y THE3AA HA 3BKa-
aunre B OxHoi [Noptyraamn. ®oro X. AKaHCMaHa.

Bonelli’s Eagle pair with a nestling at a nest in an
eucalyptus in Southern Portugal. Photo by H. Jansman.

Sex determination

Sexing juveniles at nestling stage by vis-
ual assessment alone is unreliable. There-
fore, we checked the use of morphometric
measurements for predicting the sex of
nestlings in the field. Discriminant analy-
sis models, either including body mass,
hind claw length and age, or tarsus diam-
eter, hind claw and age, accurately sexed
nestlings at the ages of 35-50 days. Re-
liability of the morphometric techniques
was checked against the results of a paral-
lel determination of sex by two molecular
methods (Palma et al., 2001).

Contamination

Top predators are appropriate tools for
monitoring environmental contamination
(Furness, 1993). The SW Portugal Bonel-
li's Eagle population is regularly spaced
and distributed in wedge shape leeward
of a coal-burning power-plant, a potential
source of mercury contamination. To check
this hypothesis, adult moult feathers and
feather remains of bird prey found at nests
from most of the breeding territories were
analysed for total Hg concentrations. Great
variation among territories was found, pre-
sumably reflecting differences in diet and
food chain magnification. After correct-
ing for dietary variation, the distribution
of Hg levels across the study area agreed
with the hypothesis of the power-plant as
a source of Hg contamination (Palma et al.,
2005). These data were later used along
with mosses for enhanced Hg monitoring
(Figueira et al., 2009).

Population dynamics
Key population parameters were recorded
across Bonelli’s Eagle breeding population of
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BMAHOM Y4acTKe TEPPUTOPUM, PACTIOAOIKEH-
HOM C MOABETPEHHOM CTOPOHLI OT YTOALHOM
SAEKTPOCTAaHLUMM — TMOTEHLMAALHOTO MUCTOU-
HMKA 3arpsi3HeHus1 PTyTbio. AAsi MPOBEPKU
rUroTesbl AMHHBIE MEPbsl B3POCALIX Ocobel
M OCTaTKM MePLEB AOOLITOM OpAAMM AMYM,
HalAEHHbIE B THE3AAX, ObLIAM MpPOAHaAU-
3MpOBaHLl Ha oObOlee COAep)KaHUE PTYTU.
BbiAM 0BHapy KEHDBI 3HAUYMTEALHLIE BapyaLmm
MeXKay obpasuamm, COBPaHHLIMM HA PA3HLIX
THE3A0BbIX YYacTKax, KOTOPbLIE€, MPEANOAO-
JKUTEALHO, OTPAXKAIOT PA3HMLY B MUTAHUU U
AAVHE MULieBON uernoyku. [locae BHeceHwms!
MOMpPAaBKM Ha PasAMyusl B AMETE pacripeae-
A€HMe KOHLIEHTpaumu PTyTv B 0Bpasuax rno
M3y4aemol 0BAACTM COBIMAAO C MUIMOTE30M O
TOM, YTO SAEKTPOCTAHLIMM 3arpsi3HsIIOT CpeAy
prytbio (Palma et al., 2005). B AarbHewem
3T AAHHbLIE, COBMECTHO C aHAAOTMYHLIMMU
pe3yALTaTamMM, MOAYHEHHBIMU HA MXax, GbIAKM
VICIOAL30BaHDI AAST YAYYILEHWST KOHTPOASI HaA
yposHem prytH (Figueira et al., 2009).

AVHaMMKa ronyAsiLim

C 1992 r. no 2008 r. 6bIA NPOM3BEAEH
CcOOpP OCHOBHBLIX MapPaMETPOB, XaPAKTEPU3Y-
FOLUMX THE3ASILYOCS MOMYASILIMIO SICTPEBMHDIX
opAos B toykHOM [Moptyraamm (Beja, Palma,
2008). Bmecre ¢ 11-t0 Apyrmu cybnoryasi-
LMSIMM 3TU AQHHDBIE OLIAU MO3AHEE BKAIOYEHDI
B AQHAAM3 JKM3HECTNOCOBHOCTU MonyAsiumn® B
macwrabax 3anaaHoi EBporibl. Pesyabtartnbi
MOKa3aAu, 4YTO BCE CyOMoOMyAsiILMM 3araa-
HoW EBponbl nMpuHaaAexar K €AMHOWM, Mpo-
CTPAHCTBEHHO-OPraHM30BAHHOM MOMYASILIMMA,
paboTalowei Kak CUCTEMA «UCTOYHUK—CTOK»
(source—sink)'°. Takum 06pPa3OM, MOMYASILIMSI
Ha tore MI6epuitckoro noAyoctposa paboTaer
KaK «MCTOYHMK», KOTOPDLIN, BAaroaapst pacce-
AEHMIO MOAOABIX OCODEN, MOAAEPIKMBAET BCE
MpoYMe MOMYASILMM, MPETSITCTBYST UX YTAAKY
(Hernandez-Matias et al., 2013).

3aboreBaHus M HGpEKLIMM

3a Bpemsi HAOAIOAGHMI 3a MOMyAsILMEN
sicTpebuHLIX opAoB B KO3 MNopryraamm y nreH-
LIOB ObiAa OTMEYEHA WMPOKAsT PACTPOCTPAHEH-
HOCTb |POTOTAOTOYHBIX MH(PEKLMM CBSI3AHHLIX C
Trichomonas gallinae. TpXOMOHO3 OKa3ancs
npuunHor 33 % cayyHaeB cMepTV CpeAu MTeH-
uoB (80 cayyaes) nam 6,8 % oT obLEro Yncaa
BCEX BLICWYKEHHLIX MTeHUoB (N=317). Pacnipo-
CTPaHEHHOCTL HEeAETAALHLIX MHCpEeKLUMn oKasza-
Aach ewé Bbiwe. B 1992-1997 rr. npoBOAMACS

southern Portugal from 1992 to 2008 (Beja,
Palma, 2008). Alongside other 11 subpopu-
lations, these data were later included in
a viability analysis at a Western European
scale. Results showed that all subpopula-
tions in Western Europe belong to a single,
spatially structured population operating as
a source—sink system, whereby populations
in the south of the Iberian Peninsula act as
sources that thanks to dispersal sustain all
other populations, preventing their decline
(Hernandez-Matias et al., 2013).

Disease and related issues

During monitoring of the SW Portugal
Bonelli’s Eagle population, a high preva-
lence of oropharyngeal infections by
Trichomonas gallinae was detected in nest-
lings. Trichomonosis was presumably re-
sponsible for 33 % of the nestling mortality
(N=80) equivalent to 6.8 % of 317 nestlings
born. Even higher prevalence of non-lethal
infections was detected. In 1992-1997,
a clinical and post-mortem evaluation of
nestlings and laboratorial screening for the

Aymc lMaabMa Ha rHe3Ae sICTPEGUMHOIO OPAA.
Poro A. KBUHTLI.

Luis Palma at a Bonelli’s Eagle nest.
Photo by L. Quinta.

9

Tect, NO3BOASIIOWNIA PACCUUTATL BEPOSITHOCTL TOTO, YTO MOMYASILIMS BLIMPET B TEYEHUE ONMPEAEAEHHOTO MEPUOAA BPEMEHM, T.O.

MPOrHO3MPYIOWMIT «3A0POBLE» MOMYASILIMM M PUCK €€ BLIMMPAHMST; MO3BOASIET YOEAUTLCS, YTO MOMYASILIMS CMOXKET MOAAEPXKMBATL Cama cebsi Ha
MPOTSKEHUN AAUTEALHOTO MEPUOAA BPEMEHM.

10

Ipu «source—sink» AMHaMyKe MOMYASILMM Te €€ HacTu, KOTOPbIe XXMBYT B MTAOXMX YCAOBMSIX (Sink = KAOAKa), MOAAEPIKMBAIOT CBOIO

YUCAEHHOCTD 3a CHET MPULIALIX OCOBEN 13 APYrOi YaCTy MOMYASILIMM, KOTOPAs! KMBET B AYHIIMX YCAOBMSIX (SOUFCE = UCTOYHMK).
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OCMOTP GOABLHLIX U MOrMOWMX MTEHLIOB C MO-
CAGAYIOIIMM  AAOOPATOPHBLIM  CKPUMHUHIOM  Ha
HaAMuME MapasvUToB M APYTMX MATOreHoB. JTO
MPOAMAO CBET HA MPWYMHLI BO3SHMKHOBEHMSI
1 anmaemmonrormio 3aboaesaHms (Hofle et al.,
2000). Taroke GbIAY MPOAHAAVBMPOBAHDI LA~
GOATYHBI M3 3TOM YK€ M APYTMX MOMYASLMIA Ha
HaAMuYME aHOMaAWM B YALTPACTPYKTYPE U 3apa-
>keHui (Blanco et al., 2003).

leHetnka

[lepBble MOAXOALI K MBYYEHWMIO TE€HETUKU
MOMyASILMN  SICTPEOUHLIX OpAOB B Cpeansem-
HOMOPCKOM PErvioHe ObLIAM BbIMOAHEHBI TMPY
MOMOLIM  M303AEKTPOHOPETUHECKOTO aHaAM3A
MOAVIMOPCPHDLIX AOKYCOB B GEAKOBBIX MOCAEAO-
BaTEALHOCTSIX, 4 TAKOKE aHaAM3a MUTOXOHAPU-
aAbHOTO reHa umtoxpoma B (Cardia et al., 2000).

Mo3xe y 245 ocobein ¢ Nbepuiickoro mno-
AyocTpoBa, Mapokko n Kunpa npoaHaamsu-
poBaau 17 MMKPOCATEAAUTHBIX AOKYCOB; 3TO
MOKa3aAO YMEPEHHDLII YPOBEHb TeHeTude-
CKMX PasAMUMIl MEKAY CyOronyAsumsimm 3a-
MaAHOro U BocrtoyHoro CpeanseMHOMOpbLSl, B
TO BPEMSI KaK PasHMLIA MEXAY CyOrnomnyAsLm-
sIMU BHYTPY M6epum BaApLMPOBAAA OT HU3KOM
AO YMEPEHHOV U COOTBETCTBOBAaAA MOAEAU
AUCTAQHLIMOHHOM U30ASILMKN. ApPEBECHO-THe3-
ASIIASICSl MOMYAsiUMs B toykHOM [loptyraanm
MIMEeAa Camble HU3KME BHYTPUIOMYASILMOHHbIE
reHeTUYeCcKMe PasAmymsl, HO 3HaYUTEALHO OT-
AMYaAach OT Bcex npoymx (Mira et al., 2013).

Tekymwme reHeTMHEeCKME  UCCAEAOBAHMS
APEBECHO-THE3ASILENCS] MOMYASILIMM HaLeAe-
Hbl HA U3y4YeHue UCTOPUM €& MPOUCXOXKAE-
HUs1 1 pa3Butust. Aast stori ueam AHK m3 AmH-
HDLIX MEPLEB B3POCALIX OCOBEN, COBPAHHDIX
Ha 95 % M3y4YeHHbLIX THE3AOBLIX Y4YaCTKOB,
6biAa MpoceKkBeHNpoBaHa o 40 noAumopd-
HbIM MMKpOCATTeAUTaM. HblHelHe pesyAb-
TaTbl YKA3bIBAIOT HA TO, YTO BOAHA MPWUILADLIX
0cobeil C VMMMPUHTUPOBAHHLIM APEBECHO-
THE3AOBbIM MOBEAEHWEM MOBCEMECTHO 3ame-
laeT CTapyro MOMYASILMIO, THE3AMBLIYIOCS] Ha
CKaAax, KOTopasl MOCTeNeHHO Mcye3aeT.

CoxpaHeHMe BMAA

DLIAO  BLISIBAEHO HECKOABKO  MPOBAEM,
CBSI3aHHBIX C OXpaHoi Buaa. Hamboree ce-
PLE3HONM, B AOATOBPEMEHHOW MEPCNEKTUBE,
SIBASIETCSI TTOBCEMECTHOE MCYE3HOBEHUE Ae-
COB Ha BCEM MPOTSKEHUM apeara OOUTaHUsI
SICTPEBUHBIX OPAOB B IOXKHOM [MopTyraanm; B
OCHOBHOM 3TO MPOVICXOAUT 3a CYET BLICOKOTO
YPOBHS1 TGeAn AyOOB OT KOPHEBLIX HOAE3HEN
(Brasier, 1996; Allen et al., 2010). Bbicokuii
YPOBEHDL rMbeAr GOALIIMX AEPEBLEB XapaKTe-
PEH TalOKe M AAsI SBKAAMIITA WAPOBUMAHOIO U
cocHbl (Mota, Vieira, 2008). Ko Bcemy stomy

parasite and other pathogenic agents was
done, shedding some light on the etiology
and epidemiology of the disease (Hofle et
al., 2000). Addled eggs from this and other
populations were also analysed for ultra-
structural abnormalities and contamination
(Blanco et al., 2003).

Genetics

Preliminary approaches to the population
genetics of Bonelli’s Eagle across the Medi-
terranean region were done by electropho-
retic and isoelectric focusing analysis of
polymorphic protein loci and by analysing
DNA sequences of the mitochondrial cyto-
chrome B gene (Cardia et al., 2000).

Later, 245 individuals from the Iberian Pen-
insula, Morocco and Cyprus were analysed
at 17 microsatellite loci, showing a moderate
genetic differentiation between the western
and eastern Mediterranean, whereas sub-
population differentiation within Iberia was
weak to moderate and followed a pattern of
isolation by distance. The tree-nesting popu-
lation of southern Portugal had the lowest
genetic diversity but a marked differentiation
from all others (Mira et al., 2013).

On-going genetic studies on the tree-
nesting population intend to shed an in-
deeper light at its demographic history.
With that purpose, DNA from adult moult
feathers from 95 % of breeding territories
has been sequenced at 40 polymorphic
microsatellites. So far, results indicate
that a wave of new settlers of presum-
ably tree-nesting imprinted behaviour is
replacing the older cliff-nesting behaviour
all over the region, which tends to disap-
pear gradually.

Conservation

Several conservation problems were
identified. The most serious in the long
run is the widespread decline of tree cov-
er across the whole Bonelli’s Eagle range
in southern Portugal, primarily due to
high levels of mortality by root pathogens
in native oaks possibly associated with cli-
matic change (Brasier, 1996; Allen et al.,
2010). Large Blue Gums also show high
mortality rates. Moreover, Maritime Pines
have been quickly dying out from wilt dis-
ease caused by an introduced nematode
(Mota, Vieira, 2008). To all this, we must
add the effect of recurrent and increas-
ingly frequent large wildfires on the loss
of high quality occupied or potential nest-
ing trees.

The logging of tall eucalyptus and pines
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Haao MpubaBnTL 3OPEKT BCE Yalle CAyHato-
WMXCSl KPYMHBIX AECHLIX MOMKapoB. B urtore
MbI BYAMM, YTO YMCAO AEPEBLEB, YIKE 3AHSITLIX
rHE3AAMM MAM TIPUMOAHBIX AAsl UX ByAywiero
pPasMeLeHMs, CHUYKAETCSI.

PybKa BLICOKMX 3BKAAMITOB M COCEH B
rHE3AOBbIX APEAAAX OPAOB, OCOBEHHO KOTAA
BAAUTCSI AEPEBO, Y)KE 3aHSITOE THE3AOM, TaK-
K€ MPEACTABASIET CyLIECTBEHHYIO MPoBAEMy .
Ho Hamboaee pacrnpocCTpaH&HHLIM U YacTo
BCTPEYAIOWMMCS HETATUBHLIM (PAKTOPOM CO
CTOPOHBI YEAOBEKA SIBASIETCSI HECMOKOMCTBO
OPAOB BO BPEMsI THE3AOBOTO MEPUOAA, CBSI-
3aHHOE C BEAEHMEM AECHOTO XO3SIACTBA U C
OXOTOM, B OCOBEHHOCTM HA AMKMX KaOaHOB.
M3peaka BO BpeMsi OXOTbI ObIBAIOT MOACTPE-
A€HDI B3POCABIE OPADI M3 THE3ASILENCS NMapbl.

Ha BO3BbILIEHHOCTSIX AOCTYMHOCTL BMAOB
AOOLIYM KOAEOAETCSI OT YMEPEHHOTO AO HU3-
KOTrO; HaMbOAee HM3KO OHO B MecCTax, 3aca-
JKEHHDLIX TMAAHTAUMsIMM  3BKaavnTa. [puyu-
HOWM 3TOro CAy’KaT ABa (paktopa: msberatuve
MAQHTALMIA AMKMMM SKMBOTHBIMM UM HU3Kasi
YUCAEHHOCTL TOAYOEM, SKUBYWIMX B CEALCKOM
MECTHOCTM, MO MPUYMHE 3HAYMTEALHON 3a-
BOPOLEHHOCTN CEALCKMX 3eMeAb. CTapeHue u
MACCOBOE TMEPECEAEHME CEALCKMX KUTEAEN
MPUBEAO K CHMXKEHMIO YMCAEHHOCTM TOAYOei,
MPUBLIKILMX XKUTb PSIAOM C AlOAbLMU, Ha 74 % B
M3ydaemon obAact 3a 14 AeT. 10 CHMXKEHME
YMCAEHHOCTM TOAYOel OAAronpusITCTBOBAAO
CHVIKEHUIO YPOBHsI 3a00AEBAEMOCTU TPUXO-
MOHO30M CPEAV MTEHLIOB SICTPEOMHDLIX OPAOB,
KOTOPbLIM paHee BbIA OAHOM M3 BEAYLIMX MPU-
YMH MX 3aBOAEBAEMOCTU M CMEPTHOCTM.

XoTs1 B M3ydaemoli 0OAACTM He ObIAM MOA-
TBEPXKAEHBI CAyYaM CTOAKHOBEHMsI OBUTalo-
LWMX TYT OPAOB C AVHUSIMM SAEKTPOTEPEAAYM
M BETPSIHLIMM TyPOUMHAMMU, 3TM MHPPACTPYK-
TYPbl MPEACTABASIIOT TMOBLILIEHHDI PUCK AASI
rHE3ASIMXCSl MOBAM3OCTM MTULL.

Y1o6bl MPUBAEYDL BHYMAHUE K 3TUM MPOOAe-
Mam, ¢ 1 okrsi6pst 2006 r. no 31 mapra 2011
I. GLIA OCYWIECTBAEH MPUPOACOXPAHHLIN MPO-
ekT LIFE «ApeBecHO-THe3AsImMeCs sSicTpebuHbie
opAbl» (LIFEO6 NAT/P/000194). MNpupoaoox-
[PAHHDBIE AKLIMM BKAKOHaAM B ceBs1 MepOmpusITHS
MO YAYHIIEHUIO THE3AOBOIO (POHAA UM KOPMO-
BOW 6asbl.

Y106l 06ecrednTh COXPAHHOCTL ACPEBLEB,
KOTOPbLIE MCTOAL3YIOTCSI KAK OCHOBAHUE AASI
THE3AOBbLIX MOCTPOEK WMAM MOTYT MCIOAb30-
BaTLCS B ByAyIIEM, & TAKOKE YTOObI YMEHDLIWMTD
BO3AEVCTBME HA Y4YacCTOK BOKPYr HUX, ObIAO
[PEAAU30BAHO YIMPABAEHME MECTOOOUTAHUSIMM
M 3aKAIOYEHDLI AOTOBOPBI APEHALI AECA Y 3EM-
AEBAAAEALLIEB, MOAPA3YMEBAIOLINE ACHEIKHYIO
KOMIEeHCALMIO. DbIAM 3aKAIOYEHDI YCTHDLIE CO-
FAAWEHUSI C LIEAAIOAO3HBLIMM  KOMIMAHMSIMM,

in breeding areas, especially when the nest
tree is felled down, is also a major threat. But
the most widespread and common impact
comes from disturbance of active sites by
forestry and hunting activities, boar drives
in particular, whereas the shooting of breed-
ing adults was seldom recorded besides be-
ing generally incidental during hunting and
rarely from deliberate persecution.

In the uplands, food availability is gener-
ally moderate to low, but it is even lower
where land cover by commercial eucalyptus
plantations is high. This is both due to avoid-
ance of these plantations by wild prey, and
to the induced rural abandonment and the
associated decline of rural pigeon numbers.
The ageing and exodus of the human popu-
lation throughout the area caused a 74 %
decrease in rural domestic pigeon numbers
in 14 years. This decline seems to come in
favour of lowering levels of trichomonosis
prevalence in Bonelli’s Eagle nestlings, pre-
viously an important cause of morbidity and
mortality.

Although the potential collision of resi-
dent eagles with powerlines and wind
farm turbines could not be confirmed in
the study area, these infrastructures rep-
resent an increasing risk of breeding habi-
tat loss and degradation when close to
nest sites.

To address these issues, a scientifically
rooted LIFE Nature Project “Tree-nesting
Bonelli's Eagle” (LIFEO6 NAT/P/000194)
was implemented from the 1% October
2006 to the 31 March 2011. Conservation
actions included the reinforcement of frag-
ile nests and the building of artificial nests
in cases of deterioration of natural nesting
conditions, and the building of improved
pigeon lofts in collaboration with hunter’s
associations in territories with lower food
availability or to divert predation pressure
for social reasons.

To assure the preservation of actual or
potential nest trees and reduce disturbance
in their surroundings, habitat management
and tree leasing agreements with landown-
ers involving monetary compensation were
implemented. Non-contractual agreements
were established in similar cases with pa-
per-pulp companies, to which technical as-
sistance was also regularly provided, as well
as to electric companies and wind farm pro-
moters. This helped reconciling economic
activities with preserving good breeding
conditions.

Extensive public awareness focussed pri-
marily on hunters associations and rural
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KOTOPLIM PErYASIPHO MPEAOCTaB-
ASIAUICh TEXHUYECKME KOHCYALTA-
UMK, a TalOKe C YUYPEAUTEASIMU
IAEKTPUYECKUX KOMMaHWA 1
BETPSIHLIX SAEKTPOCTaHUMIA. ITO
MO3BOAMAO COTrAACOBATh MPUPO-
AOOXPAHHbIE Mepbl MO CoXpa-
HEHMIO XOPOLWMX YCAOBUM AASI
THE3AOBaHUSI U SKOHOMMYECKYIO
AESITEALHOCTb B PErMOHeE.

buira mpoBeaeHa oOwMpHAs
pabota C HaceAeHuem Mo Bcei
TEPPUTOPUM  PACTIPOCTPAHEHMSI
APEBECHO-THE3ASILENCS MOIMYAsl-
LMK OPAOB, CCPOKYCHMPOBaHHAs,
FAQBHBLIM OOPA30M, Ha OXOTHU-
YbMX ACCOLMALMSIX U CEeALCKMX
SKUTEAsIX. A TaioKke B LIMPOKUX
Macwrabax OPraHM3OBAaHO 3SKOAOTMYECKOE
OBPA30OBAHNE AAST LIKOALHUKOB.

HUcnaHcKkmi MOrMABLHMK

MICnaHCckui MOTMALHUK ObIA KpayiHe PeAKO
BCTPEYAEMbIM BUAOM C OFPaHMYEHHbIM apea-
Aom B [Nopryraamm y>ke B Hadane 1970-x rr.
(Palma, 1985). lNpuynHa e€ro HU3KOM YMC-
A€HHOCTU, MPEANOAOYKUTEALHO, 3aKAIOHaAACh
B 3HAYUTEABLHOW MOTEPE MPUTOAHOTO apeaia
B KoHUe XIX — nepBoi1 noroBuHe XX BEKOB,
B COBOKYIMHOCTM C aKTMBHLIM MCTpebAeHrEM
3a rOCyAapPCTBEHHYIO Harpaay.

Bcaea 3a OKOHUYAHMEM AMKTATOPCKOro pe-
>kmma B 1974 1., B 3€MAEBAQACHMM U B OXOT-
HUYLEN CUCTEME MPOU3OWAM 3HAYUTEALHbIE
nepemeHbl — OBWMPHDIE YACTHLIE MMEHMST U
OXOTHMYbM YTOAbsl Ha lOre CTpaHbl, AOCTYI B
KOTOPbIE MPEXXAE BLIA OrpaHNY€EH, CTaAM AO-
CTYTHbI AASI BCEX JKEAQIOWMX. DTO MPUBEAO
K TOMY, YTO TMOCAEAHME Mapbl OPAOB GLIAM
MOABEPrHYTbl TPABAE, THE3AOBbLIE YYaCTKU U
MecTa OXOTbl MOBCEMECTHO YTepsiHbI, 4TO,
B KOHLIE KOHLIOB, MPUBEAO K MOAHOMY MC-
TPEOAEHMIO MOTMALHMKA, KAK FHE3ASIIErocs
BMAQ, Ha BCE€ [OCAEAYIOLIEE AECSITUAETME,
HECMOTPS1 Ha MOCAEAYIOIIME HAXOAKM THE3AS-
wmxcsl nap Ha rpaxdvue ¢ Mcnanuwen B 1991 r.
(Palma et al., 1999). B 10 >ke camoe Bpems,
Kak BMA ncyes B [loptyraamm, B icnanum ero
YUCAEHHOCTb TaK)K€ AOCTUIAA CaMbIX HU3BKMX
3HayeHun (Ortega et al., 2009). Kaxk caea-
cTBUe, B TedeHue rnpumepHo 20 Aet B [Nopty-
raaMm 6bIAM 3aOMKCUPOBAHDBI AVILIL EAVHMY-
Hbl€ BCTPE€YM MOAOABIX U HEMOAOBO3PEALIX
OPAOB, U HUKAKMX MOIBITOK Pa3MHOXKEHMsI
oTMe4yeHo He b6uiro (Palma et al., 1999).

Poct nonyaaumu mn reorpacpmnyeckoe
pacnpocTpaHeHme
B 2002 r. nepeasi TepputopuasbHasl napa

SlctpebuHbiii Opéa Ha rHesae ¢ nreHuamm. Hoto A. KBUHTI.

Bonelli’s Eagle with a nestling at a nest in a cork oak.
Photo by L. Quinta.

populations across the tree-nesting range.
Environmental education addressing prima-
ry and secondary schools was also widely
undertaken.

The Iberian Imperial Eagle

The Iberian Imperial Eagle was reported-
ly scarce and with a very restricted distri-
bution in Portugal already at the beginning
of the 1970s (Palma, 1985). The reasons
for its rarity were presumed to be primarily
linked with extensive habitat loss during
the late XIX and first half of the XX centu-
ries, coupled with intensive state-reward-
ed persecution.

Following the end of the dictatorial re-
gime in 1974, deep changes occurred in
land ownership and hunting system with
the opening to all hunters of the previ-
ously restricted large private estates and
game preserves in the South of the coun-
try. This eventually exposed the last pairs
to intensive persecution and widespread
loss of nest sites and prey, driving the
species to extermination as a breeding
bird during the following decade, despite
a later breeding event reported from the
border with Spain in 1991 (Palma et al.,
1999). At the same time the species van-
ished from Portugal it also reached its
lowest numbers in Spain (Ortega et al.,
2009). As a consequence, for nearly 20
years only rarely dispersing juveniles and
immatures could be observed in Portugal
and no breeding attempts were ever seen
(Palma et al., 1999).

Population growth and geographic
expansion

In 2002, the first territorial pair was ob-
served in the Tejo River basin near the bor-
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6bira oBHapyskeHa B HacceliHe p. Taxo 6Am3
rpaHmunl ¢ Mcnanven (Blanco, Pacheco,
2003), NpEeArnoAO)KUTEALHO — 3araAHOe OT-
BETBAEHME MCMAHCKOM CyOrornyAsiLmmM B ro-
pax Coeppa-ae-Can-Tleapo. Toabko B 2010
I. YMCAO Map B 3TOM OBAACTM Ha4aro BLICTPO
[pactu, BrAOTL A0 nisitv ap B 2013 1. (puc. 4).

B 2004 r. oaHa napa noceamaach Ha toro-
3anaae, 6AM3 rpaHMUbI Y 3araAHOM OKOHEY-
HOCTM ropHoro xpebta Cheppa-MopeHa. Ho
HUKaKoOM reorpachmyeckor CBsI3aHHOCTU C
COCEAHMMM MOMyASILMSAMU B McnaHum BblsiB-
A€HO He BbIAO, MOCKOAbKY AUCTAHLIMSI AO OAM-
>Karen NCrNaHCKoM napbl COCTaBAsiAQ 85 Km.
Hecmotpst Ha HECKOALKO 6e3ycrewHbiX Mo-
MLITOK 3aCEAUTb BAMBAEKALLME OKPECTHOCTH,
BVA Ha 3TOM TEPPUTOPUM TaK U OCTaACs MPEA-
CTaBA€H AMIIbL OAHVM THE3AOBLIM YYACTKOM.

AarbHENWmin POCT MOMYASILIMY MPOVICXOAUA
Ha tor. B 2007 r. Ha 10ro-BOCTOYHbIX HU3MHAaX
OLIAM OCHOBaHDI €& 2 THE3AOBLIX Y4acTKa.
[locrne BpemMeHHOro mnaaeHusl YMCAEHHOCTU
AO OAHOW Mapbl, YACAO THE3AOBLIX YYACTKOB
Hayaro pesko pactu ¢ 2010 ., uB 2013 1.
cocraBrao 6 nap (puc. 4). 3aech TalkoKke He
MPOCAEXKMBAETCST CBsI3e C McrnaHckor no-
MyAsiLMEN, Ybsi OAMDKAMLWAs Mapa rHE3AUTCS
B 150 km B HaumoHaabHOM napke AOHbsIHA.
Kaxk un y sicTpebuMHOro opAa, MMEHHO B 3TOM
obaacti MopTyraanm HaAbBAIOAAETCS1 HAMOOAL-
lee pPacrpoOCTPAHEHME MOAOALIX MOTUAL-
HUKOB, YTO, B COBOKYMHOCTU C M300OMAMEM
AVIYU, AQET 3TOM OBAACTM OTPOMHDLIN MOTEH-
LIMaA AAsI BOCCTAHOBAEHMST BUAQ.

B Hacrosiiee Bpemsi obwasi YNCAEHHOCTDb
THE3ASIUMXCS MOTMALHMKOB COCTaBAsieT 12
nap (puc. 4), KotTopble pacrpeAeAeHbl MEXXAY
LIEHTPAALHOM BOCTOYHOM W IOrO-BOCTOYHOM
rHE3A0BbLIMM OBAACTSIMU, C OAHOM M3OAMPO-
BaHHOW mnapoii nocepeavHe (puc. 5). Cpea-
HEroAoBoW npupoct coctaeasier 0,92 napbl
B roA. [Mpupocr Bbiwe Ha toro-socroke (0,78
rnapbl B roA), Yem B LIeHTpaAbHoOM Yactu (0,45
nap B roa). B nepuoa pocra uncaeHHocTu
BCE HOBblE OCOOM, Kak HOBOOOPA3OBaHHLIE
rnapbl, TaK U OPAbI, MOMEHSIBILME THE3AOBYIO
TEPPUTOPMIO, BLIAM HETTOAOBO3PEADIE MTULIBI
[pa3HoOro Bo3pacrta.

BosBpallueHre MCMNaHCKOrO MOTUABLHMKA,
KaK rHes3Asiwerocsl Buaa, B [lopryraamio cra-
AO BO3MOXXHO AMWDL OAAroAapsi 3KCTPaop-
AVHAPHOMY BOCCTAHOBAEHMIO YMCAEHHOCTU
s10oro Buaa B Micnanmm (Ortega et al., 2009)
B PE3yAbTare HarpspKEHHOM AESTEALHOCTY,
HarpaBA€HHOM Ha COXpPAaHEHME 3TOro BUAA.
B Hacrosimee Bpemsi B MicnaHum 1M3BecTHO
408 rHe3AsIuMXCsl Nap UCMaHCKOTO MOTUAb-
Huka (Imperial Eagle Working Group, 9
October 2013, Madrid).

UcnaHckmii opér-mormAbHuK. Mcnammsi.
oro P. CaHueca.

Iberian (Spanish) Imperial Eagle taken in Spain.
Photo by R. Sanchez.

der with Spain (Blanco, Pacheco, 2003),
presumably a western offshoot of the Sierra
de San Pedro subpopulation in Spain. Only
in 2010 the number of pairs started to in-
crease steadily in the area, up to the 5 pairs
extant in 2013 (fig. 4).

In 2004, one pair settled in the south-
east near the border at the western end of
the Sierra Morena range, but with no geo-
graphical continuity with the neighbouring
populations in Spain, whose closest pair is
at 85 km. Despite several unsuccessful at-
tempts to settle in a nearby area, the spe-
cies remained limited to one breeding ter-
ritory ever since.

Further south, in the open lowlands of the
southeast, 2 territories were established
in 2007. After a transitory drop to only 1
pair, the number of breeding territories in-
creased rapidly since 2010 to the present
6 pairs (fig. 4). There is also no close con-
nection with Spanish populations, with
the nearest breeding pair located 150 km
away in Doflana National Park. As in the
Bonelli’s eagle, it is here where most dis-
persing immature Imperial eagles concen-
trate in Portugal and this, paired with the
high abundance of potential prey, likely af-
fords to this area the highest potential for
the species recovery.

In whole, the present number of territo-
rial pairs amounts to 12 (fig. 4) divided by
the central east and southeast breeding
areas, with the isolated pair in between
(fig. 5). The average increase rate was
0.92 pairs/yr, faster in the southeast (0.78
pairs/yr) than in the central east (0.45
pairs/yr). All new settlers, either new
pairs or replacing territorial birds were
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Puc. 4. Pocr nornyaaumm
MUCMAHCKOrO MOTMAbHM-
Ka (Aquila adalberti) B
INoptyraamn. Ipachykm
YKa3bIBalOT YMUCAO rHE3-
ASIMXCST AP 3@ KAKADIA
roa. IOro-BocrouHas
MOMYASLINS BKAIOYAET B
cebs1 U30AMPOBAHHbLIE
rapbl, OGHapy>KeHHbIE
B 2004 r. MexKay AByMs
OCHOBHBIMM IPYIMINPOB-
Kamu.

Fig. 4. Iberian Imperial
Eagle (Aquila adalberti)
population growth in
Portugal. Lines indicate
the number of breeding
pairs in each year. The
southeast population
includes the isolated
pair established in 2004
between the two main
clusters.

14- ---------
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IMy™v pacnpocTpaHeHnss MOAOALIX 0co6er

CeMb MOTMALHMKOB, THE3ASIIMXCS HA TePPU-
Topvu [Moptyraamm, Oyayum nreHuamm, Obian
MOMEeYEeHbl PAAMOTNEPEAATYMKOM U/UAU LIBET-
HbIM KOABLLIOM, YTO AQ€T HEKOTOpYyIo MHpop-
MaLMIoO O PaCrpPOCTPAHEHMM MTULL MOCAE MX
BbIA€TA U3 FHe3Aa. B LeHTpaabHOM BOCTOYHOM
4acTu ABa CaMLia, OAVIH MEYEHbIM paanonepe-
AATYMKOM, APYroii LIBETHBIM KOABLIOM, ObIAM
no3aHee OOHAPYI)KEHbI HEMOAANEKY OT rHe3-
AQ, TA€ OHM BbiBeAMCb. Cpeau nTmu u3 roro-
BOCTOYHBIX HM3MEHHOCTEM TPU camua ObiAv
MOMEeYEeHbl PAAMOAATYMKOM B IOro-3araaHom
yactn Mcnanmm: aa B HaumoHaaLHOM napke
AoHbsiHA 1 0AMH B oBAacT Kaanca B pamkax
MpoeKTa Mo PEUHTPOAYKUMU. TPETUI OKOAL-
LIOBaHHLIM cameLl HEONPEeASAEHHOro McraH-
CKOTO MPOUCXOMKAEHMST TAK)KE OOOCHOBAACS B
310l obAacT. U, HaKOHEL, OAMH CameL, Me-
YEHHDI PAAVONEPEAATYMKOM, OOHAPYIKEH-
HbI Ha M3OAMPOBAHHOW TEPPUTOPUN MEXKAY
ABYMsl BbLILIEYMOMSIHYTLIMM  TPyMamMu, Kak
OKAa3aA0Ch, UMEA MPOUCXOXKAEHME U3 CyOrio-
nyasiumm B ropax Cbheppa-ae-Can-Tleapo, a
BOBCE He 13 OAVKanimx K Touke rop Coheppa-
MopeHa (puc. 5).

Mecra rHe3poBaHMA M YCTPOMCTBA
THE3A OPAOM-MOTHMABHMKOM

MecroobutaHusi, KOTopble BLIOPAaA MOTUADL-
HUK MOCAE CBOETO BO3BPALLEHMs], 3TO, B OCHOB-
HOM, HM3KO A€KallMe PAaBHUHDLI, MEHENAEHDI U
MAOCKOTOPbsl, KOTOPbIE MOKPLIBAIOT GOAbLIME
naowaau B io>kHow lNoptyraamm u y3kuin nosic
Ha BOCTOKE, BAOAb rpaHuubl ¢ Mcnanmein. O6-
AaCTb pacnpocrpaHeHusi Ha OB no GoAbluei
4acCTy COBIMAAAET C TEPPUTOPUEN, 3aHMMAEMOM
SICTPEOMHBLIM OPAOM B FOrO-BOCTOYHbBIX HU3M-
Hax, KOTOpast y»ke OblAd OMMCAHA BbIIE U KO-
TOpasl MPEACTABASIET COOOM MO3auKy U3 CeAb-
CKOXO3SIMCTBEHHBIX MOAEN M KyCTapHMKa. AAsi
THE3A0BLIX MOCTPOEK MOTMALHUKM UCTIOABL3YIOT
TAQBHBLIM OOPa3OM GOABLIME SBKAAMIMTLI, 3aHU-
maioT OniBuIMe rHé3na Geroro avcra (Ciconia
ciconia), B peAKMX CAyYasix THE3AQ OblBAIOT

Central East  ---- Southeast Total

0 T

2001 2003

2005 2007 2009 2011 2013

non-adults of different ages at the time of
recruitment.

The return of the Imperial Eagle as a
breeding bird to Portugal was only possi-
ble due to the extraordinary recovery of the
species in Spain (Ortega et al., 2009) in re-
sult of intensive conservation activity. Cur-
rently, there are 408 known breeding pairs
in Spain (Imperial Eagle Working Group, 9
October 2013, Madrid).

Natal dispersal

Seven of the territorial birds recorded in
Portugal had previously been radiotagged
and/or colour-ringed as nestlings, thus
giving some indication on natal disper-
sal movements. In central east, 2 males,
1 radiotagged and 1 ringed were later re-
cruited within the area of origin. Among
the birds recruited in the southeastern low-
lands, 3 males were radiotagged as nest-
lings in southwest Spain, 2 in Doflana Na-
tional Park and 1 from the reintroduction
project in Cadiz area. A third ringed male of
undetermined Spanish origin also settled
in the area. Finally, one radiotagged male
recruited at the isolated territory between
the two above groups originated from the
Sierra de San Pedro subpopulation instead
of the closer Sierra Morena (fig. 5).

Imperial Eagle breeding habitats and
nest sites

The habitats where Imperial Eagles have
settled in its return are in general low ly-
ing plains and plateaus throughout the
peneplain that covers large areas of south-
ern Portugal and an eastern belt along
the Spanish border. The distribution area
in the SE is largely coincidental with the
range occupied by Bonelli’'s Eagle in the
southeast lowlands, which habitat was
described above and denominated as an
agro-steppe/scrubland mosaic. In this
area, Imperial Eagles use primarily large
eucalyptus as nest trees, in part occupying
former White stork (Ciconia ciconia) nests,
although in fewer cases nests are built
in Umbrella pine (Pinus pinea) groves in
the middle of the agro-steppe or on river
slopes. The breeding habitat of the isolated
pair further north is dense Cork and Holm
oak woodland with a few pine and euca-
lyptus groves in which the eagles nest.
In the central East, in the plateau of the
Tejo River basin, the habitat is a Holm oak
woodland/farmland mosaic with scattered
mixed pine/eucalyptus stands used as nest
sites by the eagles.
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pacrnoAoykeHsl B powax nuHum (Pinus pinea)
MOCPEAN CEALCKOXO3SIMCTBEHHLIX TMOAEN WAU
Ha KpyTbix 6eperax pek. Mecro rHe3aoBaHMsi
M30AMPOBAHHOWM Mapbl HA CEBEPE MPEACTABASI-
eT coboli Iycroii AyOOBbIi AEC, COCTOSIUMIA U3
NMPOOKOBOrO M KAMEHHOTO AYOOB, C BKparae-
HUSIMM COCHOBLIX M 3BKAAMIMTOBLIX POILL, TA€ U
pacrnoAo)keHbl rHé3aa. B ueHTpe BocTouHOM
yacru, Ha naaro B bacceiiHe peku Taxo, mecro-
OOWUTAHMEM MOTMABHUKA SIBASIETCSI CMECh Ay-
6paB KAMEHHOTO Ay6a M CEALCKOXO3SIMCTBEH-
HBIX YY4aCTKOB, MOCPEAM KOTOPbLIX PasbpocaHbi
A€COINOCAAKM COCHBLI M 3BKAAMMTOB, Ha KOTO-
PbIX YCTPaUBAIOTCs THE3AA.

CmepTHOCTD

Dbiam  3apmKCMpOBaHbl  AEBSITL - AETAALHBIX
CAYYAEB CPEAN MOTMABHMKOB, B TOM YMCAE ABA
B3POCABIX THEASIMXCST CAMLIA, WECTh HEMOAO-
BO3PEAbIX OCOOEN BO BPEMST MX PACCEAEHMs U
OAVH CAETOK. CMEPTHOCTL MTEHLIOB Ha HE3AaX
He yCTaHaBAMBaAACh. HeroaoBo3peasie ocobum
SIBASIIOTCS CAMBIM YSI3BUMbIM KAACCOM, U3 LIECTU
norMéwmx NI MsThb NOrMOAM OT yAapa SAEK-
TPOTOKA HA AIHV M SAEKTPOTNEPEAAYM CPEAHETO
HarpspKEHMS] M OAHA — OT roAoAd. Ewé oamH
CAETOK TaKke Mornb OT roAoAd, XOTsl B 06omx
CAYHASIX MPUYMHA HE MOXKET ObiTh ABCOAIOTHO
TOYHO YCTAHOBAEHA. YTO Kacaercst AByX B3pOC-
ABIX CAMLIOB, TO OAVH ObIA MPEAHAMEPEHHO 3a-
CTPEAEH OKOAO THE3AQ, APYTOW OTpaBAeH, 0ba
6bIAV C OAHOTO U TOTO KE THE3AOBOIO Y4acTKa.
AAS YCTAHOBAEHMSI TPUYMH CMEPTM CEMM MTULL
6bIA0 MpoBeaeHO Bckpbitne. OAHA paHeHas!
nTmua 6biAa NepeaaHa Ha peabuanTaumio.

OxpaHa

[MpoGAeMbI, CBsI3aHHLIE C OXPAaHOM MTULL,
6LIAV BLISIBA€HLI B MPOLIECCE MOHUTOPMHIA.
Kak BMAHO M3 BbilIECKA3aHHOIO, OCHOBHOE
6€eCroKONCTBO  BLIBLIBAIOT OTCTPEA, OTAOB U
OTpPaBAEHME, a TAKOKE MOPAKEHNE MTULL SAEK-
TPUYECTBOM HAa AMHMSIX SAEKTpOrepeAaym
cpeaHero HarpsikeHus. OCTaALHLIE MPOBAEMDI
3arparvBaloT YXyAEHUE YCAOBUI AASI THE3AO-

Puc. 5. PacnpocrpaHeHne ncraHCKoro MormabHuKka B I'loptyraamm B Hactosiee
BpeMs1 (CAeBa) U ero reorpacpuyeckme u Aemorpachu4eckme B3auMOOTHOLIEHMST C
MUCMAHCKOV CyOromnyAsumedt (crpasa). IMHOrOYroAbHUKM OTPasKAIOT PaCcipOCTPa-
HeHue BuAa B o6enx crpaHax. CumBoasi CE v SE cOOTBETCTBYIOT MOPTYraAbCKMM
LIeHTpaAbHO-BOCTOYHOM (CE) 1 1oro-socrto4Hoi (SE) rHe3aosbim rpynrmposkam. DNP
= cybrnonyAsLms VICNaHCKOro HALUMOHAALHOTO napka AoHbsiHa; CA = cybrnionyasums
HcnaHckoro myHuumnasnreta Kaanc. Ctpeakamy otmedeHbl mecta B [Toptyraamm,
rae 6bl/\l4 MOMEYEHDI NTULILI, TAK)KE YKa3aHO YUCAO MOMEYEHHDLIX TMTULL.

Fig. 5. Iberian Imperial Eagle present distribution in Portugal (on the left), and its
geographical and demographic relationships with Spanish subpopulations (on the
right). The polygons represent the species distribution in both countries. CE and SE
are central east and southeast Portuguese breeding clusters respectively. DNP and CA
are the Spanish Doflana National Park and Cadiz subpopulations respectively. Arrows
indicate the origin of tagged birds recruited in Portugal and numbers of birds involved.

Mortality

Mortality data of 9 birds was recorded, in-
cluding 2 breeding adult males, 6 dispers-
ing immatures and 1 fledgling. Nestling
mortality data were not investigated. Im-
matures are the most vulnerable class with
6 birds found dead, of which 5 by electrocu-
tion on medium voltage powerlines and 1
by starvation. Another recently fledged bird
also died by starvation, although in both
cases the cause could not be thoroughly de-
termined. As for the adults, both from the
same breeding territory, one was intention-
ally shot dead near the nest and the other
was poisoned. To enable the identification
of mortality causes, 7 necropsies of dead
eagles were made. One injured bird was
submitted to rehabilitation.

Conservation

Conservation problems have been identi-
fied in the course of monitoring. As seen
above, persecution through shooting, trap-
ping and poisoning, and electrocution on
medium tension powerlines are major con-
servation concerns. Other problems relate
to the impairment of breeding conditions,
either caused by the logging of large trees
or by disturbance and degradation of nest
sites by forestry and farming activities.

Partial or total nest fall is a rather com-
mon event, especially in eucalyptus, and re-
lates to the very quality of the trees, thence
stressing the utmost need of preserving the
oldest, taller and larger trees available in the

J]
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Breeding habitat (upper) and nest (bottom) of the Iberian Imperial

MecTta rHe3A0BaHus1 (BBEPXY) M THE3A0 (BHU3Y) MCIIAHCKOTO OpAa-

MOrMAbHUKA. Poto A. Iarbmbl.

Eagle. Photos by L. Palma.

BaHWsI, BLI3BAHHOE Kak pPyOKom
GOADLILMX AEPEBLEB, TaK U HapPY-
LEHVEM U YXYALIEHVEM COCTOSI-
HMs1 THE3AO0BLIX YYACTKOB 3a CYET
AESITEALHOCTU  A€CHOTO  XO3511-
CTBa U (hepmepcrBa.

YactmyHoe MAM TMOAHOE 06-
PYLUIEHME THE3Aa — OYEHb YacToe
cobbiTHe, OCOBEHHO ECAM THE3AO
PACIMOAOYKEHO Ha SBKaAmTe. Be-
POSITHOCTL OOPYIIEHMST 3aBUCKT
OT COCTOsIHMSI CaMOTO AEpPEBa,
Ha KOTOPOM PACMOAOXKEHO rHE3-
AO, TMO3TOMY CTOMT MOAYEPKHYTL
KPaMHIOIO BAYKHOCTL COXpPaHe-
HUMSI CAMbIX CTapbiX, BBLICOKMX M
GOALIIMX  AEPEBLEB, PACTYLIMX
Ha y4acrke, Hapsiay C Peryasip-
HOW HEOOXOAMMOCTBIO YCHMAMBATDL
FHE3AOBYIO MOCTPOWIKY.

AAst pelueHust BbLILEOTNMUCAH-
HbIX MPOGAEM ObIA MPEANPUHAT PsIA Mep,
HALEAEHHLIX Ha TOBLILEHME YCrexa pas-
MHOXKEHMsI, KOHTPOAL M CHMDKEHWUE YPOBHSsI
CMEPTHOCTH, a TAIOKE YBEAMHYEHME MULIEBOTO
pecypca. B Tom umcae ykpenaeHue rHesao-
BLIX MOCTPOEK, COOPY)KEHME MCKYCCTBEHHDIX
rHE3A0BbLIX MAATCOOPM, MOMCK AOBYIIEK U OT-
PABAEHHDLIX MPUMAHOK, YMEHLIIEHNE MOTEH-
LIMAALHOrO BO3AEVCTBUMsI OT AECHLIX Pabor,
PEKOHCTPYKLIMSI MTULIEOMACHBIX AVHUIA SAEK-
TponepeAayM, BOCCTAHOBAEHME MOMyAsILMU
KPOAMKOB M MOCTPOMKA AASI HUX MCKYCCTBEH-
HBLIX YKPLITHIA (TabA. 1).

Bce mepbl Mo oxpaHe 6blAv MPOBEAEHLI B
COTPYAHUYECTBE C OOULIMAALHBLIMU MOPTYTaAL-
CKMM M MUCTIAHCKUMM  MPUPOACOXPAHHBIMM
CTPYKTypaMu Mo ycAOBMiO MemopaHayma O
B3aVIMOMOHMMaHMK MEXKAY OBEMMM CTpaHamm
MO BOMPOCY COXPAHEHMsI OPAA-MOTMALHUKA.

O6cykaenme

[1puurHa NopasuteALHOro yBeAnyeHus no-
MYASILMN SICTPEBMHOTO OpAa B 10YKHOM [MopTy-
raAmm 3a MOCAEAHUE AECITUAETUSI KPOETCS B UX
rHE3A0BOM IMOBEAEHMM, & UMEHHO — B MPUBbIY-
K€ THe3AUTLCST Ha AepeBLsIX. Takoe rnoseaeHve
MO3BOAMAO PaCIIMpPUTL reorpachuyeckme rnpe-
AEAbI MOMYASILIMM Ha PaHee He3aHsTbie Teppu-
TOPUM 3a CHET UCTIOAL3OBAHMSI AAST YCTPOMCTBA
rHE3AQ BOADLLIMX SK3OTUHECKMX AEPEBLEB, MPe-
VIMYLLECTBEHHO 3BKAAMMTOB. Takoe pacceae-
HUE MOYKHO PacCMaTpyBaTh Kak KOAOHU3ALIMIO
HOBbLIX MECTOOOMTAHMUI, HEMpPEAHAMEPEHHO

territory, while demanding the regular im-
provement of nest stability.

To address these issues, several actions
have been undertaken aiming at improving
breeding success, controlling and reducing
mortality, and improving food availability.
These include nest reinforcements, building
of artificial nest platforms, vigilance, traps
and poison searches, mitigation of potential
impact of forestry operations, correction of
dangerous powerlines, rabbit restocking and
building of artificial rabbit shelters (table 1).

All conservation actions were carried out
through formal collaboration between the
Portuguese and Spanish conservation au-
thorities under a Memorandum of Under-
standing between both countries on the
conservation of the Imperial Eagle.

Discussion

The remarkable increase of the Bonelli’s
Eagle population during the last decades in
southern Portugal is rooted in its tree-nest-
ing behaviour, which allowed an enlarge-
ment of its geographic range throughout
previously unoccupied areas using large
exotic trees for nesting, eucalyptus in par-
ticular. Therefore, this can be viewed as the
colonisation of a novel habitat unintention-
ally created by human activity.

Furthermore, there is increasing evidence
that this behaviour decreases gene flow
between the tree-nesting population and
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CO3AAQHHbBIX AESITEALHOCTLIO YeAOBeKa.

boaee Toro, Bcé& GOAbLIE AAHHDLIX CBUAETEAL-
CTBYET O TOM, YTO TaKO€ [OBEAEHUE CHMKAEeT
rEHETMYECKMI T OOMEH MEXAY APEBECHO-THE3-
ASIIENCST TMOMyAsILMEN M COCEAHVIMM  TOTy-
ASILMSIMM, YTO BHOCUT BKAQA B TFE€HETUYEeCcKoe
PacxXoXKA€HME BHYTPU BMAA. 3a CYET 3TOro, a
TAIOKE 3a CYET MOBEAEHYECKMX OCODEHHOCTEN,
TMOMYASILIMIO APEBECHO-THE3ASIIUMXCST SICTPEOU-
HbIX OPAOB MOYXHO pPaccMarpuBarh Kak OTA@AL-
HbIl, 0COBO 3HAYMMDI SAEMEHT B BOIMPOCE
OXpaHbl ys13BUMbIX BUAOB (Mira et al., 2013).

Bo3BpalieHre ucnaHCcKoro MOIMAbHMKA B
[TopTyraavio Ha rHe3AOBaHUE MOCAE AAUTEAL-
HOTO OTCYTCTBUSI TAKOKE SIBASIETCS] 3HAYMMbIM
cobbiTiem, TpebyloWMM TILATEALHOMO MCCAE-
AOBAHMsI, AHAAOTMYHO TOMY, KOTOpoe ObIAO
Pa3BEPHYTO MO OTHOIIEHUIO K MOMyASILIMU
sicTpebyHoro opAa. K coskarenmio, pabotl 1o
M3YYEHMIO MOTMALHMKA BbIAV OFPAHUYEHDI XOTD
1 PEryAsipHbIM, HO HECUCTEMATUHECKMM MOHM-
TOPWHIOM M 3KCTPEHHLIMU MEPamu, MPEArNpu-
HSITBIMU AASI 3ALUMTBLI M| COXPAHEHWS! 3TOTO BUAQ.
OYEBMAHO, YTO 3TOrO HE AOCTATOYHO, YTOObI
rapaHTMpOBaTh COXPAHEHME BMAA U €0 BOC-
CTAHOBAE€HME Ha HAAE)KHOM Hay4yHOWM OCHOBE.
Yro ewé Goree KPUTUYHO, €CAM MPUHSITL BO
BHMMAHME, YTO GOABLIMHCTBO MECTOOOUTAHMIA,
KOTOpbIE MOTAM Obl MO3BOAUTL 3aHOBO 3ace-
AUTL TEPPUTOPUIO, KOTOPYIO STOT BUA 3aHUMaA
AO €rO BbIMMPAHWSI, HAXOASITCSI B IOYKHOM M
LIEHTPAALHOM YaCTM PABHMHHOW MECTHOCTM Ha
BOCTOKE CTPaHbl, FA€ AESITEeALHOCTL YE€AOBEKa
SIBASIETCSI TTOCTOSIHHLIM UCTOYHUKOM  AVIMMTU-
pytoumx (PakTopoB M MPOOAEM, CBSI3AHHDLIX C
OXPAaHOWM AQHHOTO BMAA.

neighbouring ones, thus contributing to its
genetic divergence. Due to this and behav-
joural distinctiveness, the Bonelli’'s Eagle
tree-nesting population can be considered
a discrete management unit of enhanced
conservation relevance unveiled by scien-
tific research (Mira et al., 2013).

The return of the Iberian or Spanish Impe-
rial Eagle to Portugal as breeding bird after a
long absence is also a remarkable event de-
manding thorough research in a similar man-
ner to what has been developed in the Bonel-
Ii's Eagle. However, work has been mainly
restricted so far to regular but unsystematic
monitoring and to emergency conservation
and management actions. This seems clearly
insufficient for ensuring its conservation and
recovery on a sound scientific basis. This is
even more critical taking into consideration
that most of the habitat available to allow a
wider reoccupation of the species pre-ex-
tinction range is found in the southern and
central eastern peneplains where human ac-
tivities are a constant source of limiting fac-
tors and conservation problems.
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Table 1. Summary of conservation actions targeting Imperial Eagle breeding areas in Portugal.

Objective / Llean Action / MeponpusaTtne

No. actions
KoAanuecTrBo akumi

Improve breeding success
MoBbImeHne ycnexa
Pa3sMHOXEHMs

Nest vigilance / CaedxeHne 3a rHéspamm

Regulating car traffic near nest sites

Adjustment of forestry operations / PeryAnpoBKka A€CHOro xo3siicrea

Nest reinforcement; artificial nests / YkpernaeHue rHésa; MCKyCCTBEHHbIE THE3AQ 6

- W N

Pel’yAleOBaHVle ABTOMOBVABLHOTO ABVKEHMSI BOAM3M THE3AOBLIX y4acTkoB

Control and reduce mortality
KOHTPOABL M CHMIKEHMe
CMEPTHOCTH

Improve food resources
YAy4mieHue KOPMOBLIX
pecypcos

Conservation management
TMpupoaooxpaHHLIA
MeHEeAKMEHT

Radiotagging of juveniles / MeyeHune paaonepeAaTymkamm MOAOALIX
Correction of powerlines / PekoHctpykums ASI

Searching for traps and poison in breeding areas

[Nounck AoBylIEK M siAa B MEeCTaxX FHEe3A0BaHMs

Necropsies of eagles found dead / BckpbiTe OpAOB, HalA€HHLIX MEPTBLIMM
Rehabilitation attempts of injured and sick eagles

Ycuamst o peabuanTaLvy TPAaBMUPOBAHHDLIX M GOALHBIX OPAOB

Rabbit restocking and artificial shelters
MckyccTBEHHbIE YOEXKMILA Y MOMOAHEHME 3aracoB AASI KPOAMKOB

Memorandum of Understanding between Portugal and Spain on the joint conserva-
tion of the Imperial Eagle / MeMopaHAym O B3aMOMoHMMaHUM meskay Nopryraamen
1 McnaHueli o COBMECTHOM OXPaHe OPAA-MOTrMALHMKA
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