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Summary

Khosrov Reserve is the leopard (Punthera pardiis)
stronghold in Armenia where this predator needs
to function a flagship species to justify nature
conservation goals and factics. Local leapards live
in extremely rugged and cliffy terrain and were
never studied before. For the first time, we describe
the following aspects of ecology and conservation
of this predator in reserve: 1. Feeding habits, 2.
Predator-prey relationships, 3. Feeding competition,
4. Distribution and habitat use, 5. Implications for
conservation. The leopard diet consists principaily
of the bezoar goats (Capra aegagrus) which make
91.5% frequency of occurrence in scats and 92.5%
of total five biomass consumed. Female goats are
most frequently taken and positively selecied by the
feopards. The study embraced the areq of reserve
and ifs vicinities of total area ca. 780 lan” ; according
1o very approximale guesstimates, the leopard
rumbers in this area are no move than 10 individuals.
To remain the staple prey, as evident from dietary
analysis of the leopard scats, the bezoar goal
population should number 900-3000 animals. This
information contradicis the published data that no
more than 700 bezoar goats are living in all Armenia
what requires fov in-depth up-to-date census of these
ungulates in Khosrov Reserve and other regions of
the country. Feeding competition with brown hears
{Ursus aretos) and Eurasian fyax (Lynx lynx} is
negligible due to a sirong separation in habifat use
and food hubits. The most serious threaf to local
leopards is the “edge effect”; the meastires 10
minimize it and make leopard conservation workahle
ave discussed,

AHHOTAIHSL.

XocpoBCKATl 3aNM0BEANAK ABIACTCH OHOPHBLIM
nyHEToM Jeonapaa (Panthera pardus) & Apuetnn,
CAC FTOT XHUIUHK AOTDKCH CIYKITh BHAOM-CHMBOJIOM
IUTS OBOCHOBANKSA ENCH H TAKTHKY OXPaHbI IPHPOALL.
MccTihie NCQUAPALL KHBYT B UPE3BLIMEMin0
flepccCyUEHHOR 1§ CKANBCTOA MECTHOCTH M HHKOLA
PAHCE 1€ BLUTH CITELHANDIIO H3YUCHbL. Brcpispie Mo
OOICHIBACM CHSHIYIOIUMC ACTEKTL $KOMOTHH H OXPaHDL
Froro XupHKA B sanopegnnke: 1. [Tutanue, 2.
BaauMooTHOISHAs XHIIHHK-XKepTBa, 3. TIHncra
KOHKYPCINIHS, 4. PACTpOCTDAHEHHC H HCTONG30BAHIE
mecTooRHTaHHA, 5. Oxpannuie Mepbl. [lisTauie
Neonapy/Ifl COCTORT B GCHOBIOM H3 BCIOAPOBOT0 X033
(Capra aegagrus), KOTOphIR cacrarnser 91,5%
WaCTOTE} RCTPCUAEMOCTH B SKCKpCMenTax u 92,5%
0BG NOTpERACHHOMN KinoH sHOMAceh. CaMKky
EE30apd HAHBOACE TACTO NOSAAIITCS H IONOKITCIBHO
I3BHPAIOTCA JNeonapaaMi. McecresoBalHaMu
OXBAUEHa TCPPHTOPILS! 3AMOBCAINKA H MPHISTAIONTHG
K 1IEMY YU4CTKH OBIEi Tnotwaasio oxono 780 KMZ;
$10 DECHMA IPHEMI3HTENLHOR OUEHKT, YHCASHHOCTD
Neonap/a Ka nperenuact et 10 ocoseft. HoEbs
STOT KR OCTABAICS OCHORHLIM BHAOM JOGHIUH, KAK
3TO BMAHO M3 HALISTO HATIIA THTAHKA feonapaa,
RONYNALEA LE30APOBAIX KO30K JOMKHA COCTABAATS
900-3000 ocoseii. Dra HuchoPMAlHS MPOTHROPCUHT
OLYRTHKOBAHHLIM JAHHLIM, UTO UHCJIEHHOCTH
BE30aP0LbIX KO3NOB KO BCCH APMEHUH COCTABIET
He sonee 700 ocoped, UTO TPEEYET NPOBSACHHS
CCPhe3HLIX HecTeAoraHIl no coBpeMcinofl OucuKe
UHCICHIOCTI 3THX KONBITHEIX B XNOCPOBCKOM
SAMORCAMIKC H APYTHX peTioHax PecnyLIHKH.
[nickas KONKYPEHOHs © BYPLIM MeapcacM (Urss

- aretos) 1 eppoNefickofl PHICEI {{ynx lynx) HIMTOX A

BBHAY CUNLHOTO PA3ACICIEA B HCMONLIQBAINHI
MecroapnTaHiR o nuramin. Hansonce cepue3iod
QNACHOCTRIO AM1H MECTHBLX JIEOTAPAOB SBJIAETCA
“kpaepoii APEKT; MEL OBCYXRAACM MEpLL N0 T0
clBXKeHNo u athhckTHRHOE OXpalc Jeonapa.
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INTRODUCTION

Armenia is located at the junction of Near East
and Europe within the “Caucasus” biodiversity
hotspot and a *“Vulnerable” eco-region recognized
by Conservation International and WWF. The
leopard (Panthera pardus) has been the rarest and
most charismatic specics of Armenia’s favna which
is listed as “endangered” in the national Red Data
Book and in 2000 1UCN Red List of Threatencd
Species. Its national stronghold is Khosrov Reserve
which enjoys the richest national biodiversity (Fig.
1}

This predator needs to become a target of single-

Fig. 1. Location of Khosrov Reserve in Armenia.

Puc. 1. Mectomonoxente XocpoRCKOIO
3alOBEAHHEA B APMeHHHu,

BBEJAEHHE

ApMeHHA pacloloXeHa Ha cThiKe Brnxdero
Bocroka i Espons! b npeaenax Kaskasckoro periona
KOHIEHTPALUKMH EHOPA3HO0BPaIus H yAIBHMOTO
SKOPErHONA, NPHAAHHLIX co croponsl Conservation
International 1 WWF. Hconapa (Panthera pardus)
ABNASTCA HANBONEE PDEAKHM H BUCUATASIOUINM BHAOM
thaynbpl ApMeHNH, HAXOAAWAMCS B USLHOHAABHOR
Kpacnofi knure u KpacHoM chHcKe yrpoXaeMaix
praos MCOII 2000 r. Ero onopHelM MYIKTOM B
CTpaHe BuICTYNAeT XOCPOBCKHE 3aMOBEANUK,
COACPKAINHI caMble BOTATHIE HAIHOHALHBIE
pecypchl BHOpasHOOBpasna (puc. 1),




specics approach of biodiversity conservation in
Khossov Reserve which, by definition, would capture
endangered charismatic and flagship species to
justify the existence of this protected areas for public
benefits and to provide economic leverage to
negotiations between the government, policymakers,
conservationists and scientists for protcction of
wilderncss. Such an approach indirecily helps 1o
protect much broader Jevels of biodiversity because
the protection of this species can: {a) bencfit other
species by virtue of its broad geographic range
(“umbrelia” species); (b) maintain ccosystem
integrity by virtue of its role in shaping the
characteristics or function of its habitat (“koystonc”
species); (c) serve as a pauge of the health of the
ecosystem (“indicator” specics); and (d) help increase
public awareness by protccting high-profile or
“flagship” species (Bloomgarden, 1995).

Despite the leopard is listed in national Red Data
Book and ifs conservation is being implied by the
nationa! legislation (“Law on specially protected
areas” 1991 and “Law on animal world” 2000), the
leopard is not studied in Armenia and no any special
rescarch of this extremely elusive and rare species
was undertaken ever before.

The cryptic and nocturnal behavior of many
mammalian species, especially big cats, makes
scientists desperate in obtaining informatian about
the status of their populations which are generally
small and thinly distributed over the vast areas. In
this case, non-invasive techniques which do not
require the direct contact with study objects (e.g.,
based on a thorough anatysis of scats) may be very
useful and even indispensable (Kohn and Wayne,
1997). The scats can tell us much about the fecding
habits, predator-prey relationships, feeding
competition, distribution and habiiat use, and all
thesc aspects are described in this publication.

The status of prey basc and predator-prey
relationships has been one of the most important
aspects underlying survival of any predator
population. The leopard specializes in medium-size
ungulates and a wide speetrum of small wildlife and
may verge on extingtion or disappear wherever these
prey resources become dwindled (Nowell and
Jackson, 1996). Prey deplction is often associated
with apother danger to the leopard, human

ITOT XHUAEK AOJDKCIS CTaTh UEACBEIM OBLEKTOM
OAHORHAQBOTO BOAX04A B OXPaHE FHOPA3O0BPR3HA
8 XOCpPOBCKOM 3an0BCG/AHHKS KoTopofi, no
OnpeneNcing, ACNAeT yIop Ha BLIMHPALLIHE H
3aMEMATE/IEHBIE DUABI-CUMBOIb] AT OBOCHOBAHNA
CYIECTROBANUST OXPAHACMEIX TeppHTOPHH ans
OBIIECTBEHIOre REATA H ANA OBECHCUCHHA
SKOHOMKUECKOit CEANTAHCHPOGATHOCTH TTEPET 0DOpOn
MCKAY MPABHTENLCTROM, IONKTIKANMY, JKOJIOTAMH-
CTEIHANECTAME B OBJIACTIS OXPausl AKKOH IPHPOAGL.
Taxoft NOAX0A KOCDLIHO NOMOTaeT JAIETHTL ropad/i
FOTbILMA OBBEM BHOPAIHOOEPAIHA, NOCKONLKY
OXPaIFA BHAA-CHMROIA MOXKCT, (1) oxBATbIHATL APYTHE
BHfibl BBH/Y BIHPOKOH OBRACTH PACIPOCTPAHCHHS
(BSHLA-TIOKPOBITEN); {B) OAAEPAKHBATD MENnoCTHOCTh
SKOCKCTEMB] BBHAY CBOA PONH B OSSCOCUSHHH
YCHORHE HITH yHKUMR MecroopuTanni (Kniouenoi
pua); {B) cAYXHTh AATUHKOM BRATCNOTYUHS
9KOCHCTCME (BHA-HIAMKATOD); A (F) noMokb B
MOAHATHH YpOBHA oBUCcCTBEHHO M
HHPOPMHPOBAHHOCTH B XOAC H3YUEHMs BHAOE-
cumeonos (Bloomgarden, 1995).

HecMoTps Ha TO, UFO NEOMAP/ BRIIOUCH D
KpacHyl KHETY DCCHNYBAHKE W €ro OXpaHa
HoApa3yMcRAETCA HanHONATRIBIM
22KOHOIATEALCTBOM (**3aK0H OB OCOBO0 OXpaHseMbIx

_ TeppHTOpHaX” 1991 r. 1 “3akot) 0 KuBOTHOM mupe”’

2000 r.}, nconapa B ApMeHKH MPAKTHUECKH HE
13y UEH, HHKAKHK CTICIHANBHBIX HCCCAOBaLI 9T0TO
upeasgafio CKPLITHOSO B PEAKOTO DRAA HHKOTAA
pasiee He NPOROAUNOCH.

CKpbHLIf 1 HOUHOH OBPa3 XH3IH MUGTHXK BHIOR
MJIGKONHTAIOIMNX, 0COBEHNO KPYTIHRX KOIICK,
BLIALIBAST OTUARHHC ¥ YUEHHK, THITAKNIHXCH
SIO1YUKT HAPOPMALNED O COCTOANM HX OBLISNO
MaJIBiX H PA3PEKCHABIX MOy HIEHH, OBUTAIONNX Ka
OBUIMpUISX TeppHTOpHAX. B sTOM cayuac,
[LEHHBARHONIIBIE METOSI, HE TPCEYIUWHE IPAMOIO
KOHTAKTA C OBBLCKTOM HCCACHOBAHHA (Hanp.,
OCHOBANHDLIE HA NOAPOEBHOM H3YUCHHU
SKCKPEMCHTOB), MOTYT BbITh O4CHE NOMEIIBL U ALKE
nezamenamp (Kohn and Waync, 1997},
BKCKPEMEHTL] MOTYT CKA3ATh HIM MHOUCS O IHFAHRH,
BIAAMOOTIOMCHUAX XHIHK-XKepTBa,
PACTIPOCTPAlEHUH H HCHOML30BAHIH MCCTODBUTARAH,
W BCe 9TH ACTEKTH ONHCAHDL B ASHHOM MyBNHKalsH.

COCTOSIKE NAKCEON Fa3bl i B3AHMOOTHOWCHHE




persccution, as it causes a habit to kill domestic
livestock (Lukarevsky, 2001a) and commercially
valuable wildlife, e.g. sika deer {Cervus nippon)
{Pikunov and Korkishko, 1992). The leopard is also
susceptible, but in much lesser extent than other big
cats, to feeding competition with stronger and/or
more numerous rivals for common prey resources
and uses different spatio-temporal mechanisms to
avoid competition (Karanth and Sunquist, 1995;
Ramakrishnan ct al., 1999).

The leopard is notorious for its ability to live
near people and stay the invisible “phantom™ roaming
over wide arcas, thus creating the conflicl with
humans for space (Nowell and Jackson, 1996). So,
information on predator spacing and spatial
interactions with rustic communities is unavoidably
needed to develop workable conservation programs,
particularly in protected arcas,

In this publication, we make the first scientific
effort to assess feeding habiis and predator-prey
relationships of local leopard population and its
feeding competition wilh brown hears {trsus arcios)
and Eurasian lynx (Lysux fynx) in Khosrov Reserve,
The fourth aspect studied by us is habitat usc by
leopards and their disiribution as asscssed by GIS
mapping and analysis of scat distribution, Further,
we consider implications ol all these issues for the
leopard conservation in Khosrov Reserve,

MATERIAL AND METHODS
1. Study area

Khosrov Reserve, established in 1958, occupies
the arca of 258.6 km® {as in our GIS map) south-
cast of Armenia's capital Yercvan (Fig. 1). It sits
astride the south-western slopes of the Geghama
ridge and has very steep relieft declivity <20° makes
15%, 20-307 - 19% and 30° - 66% of total area.
The territory is entirely an array of highland plateaus,
volcanic massifs and mountain chains interspersed
by very dense network of basic and branch gorges.
The elimate is dry continental, with hot summers
(max, 389C) and cold winters (min. -25°C),
Vegetation period is 190-210 days per annum,
Average anmual precipitation is 400-600 mm, seldom

XHIHHE-XEPTBA ABIIETCS OAIHM HI OCHOBHDIX
(haxTOpOB, NeXAalAX B OCIOHE BBUKHLBAHWY
NONYAANAN UBOTO XHMHHKA, B UACTHOCTH JICOTAPAA,
Jlcomapa coenEAMH3APYETCA HA KONBLIHBX CPCARCTO
PaMeEpa W NNIPOKOM CHEKTPE MENKNX XHBOTIHBIX 11
MOXET HEXOAUTLCA 1@ FPAHIL HCUeRHORESHUS MK
BOOBIIE HCUE3NIYTh TAM, MAC ¥TH THIIEHLIC PECYPCD
ucTolerel (Nowell and Jackson, 1996). Heromenie
THIEBBIX PCCYPCOR YRCTO MPHBOAKT K 1PHBbIUKC
YBHBATE NOMAIIHUX XHBOTHBIX H KOMMEPUCCKH
UCHHLIX XKHUBOTHLIX, HAIPHMED, UATHHCTRIX OACICH
(Cervis nippon) 0, Kak CEACTBRE, K 1PECISAORIIHIO
<0 croponbl ycioucka (Lukarevsky, 2001a; Pikunoy
and Korkishko, 1992). Jleomapa rakxe
BOCAPHHMUIG, XOTA H D ropa3ao Menbliel Mepe, uem
APYCHC KPYOHLEe KOWKH, K UHIWCHOMY
COMEPHHUECTRY ¢ BOMCE CHBILIMHE H/UIH Bonee
MHOTOUHCTEHHLIMH XHIEHKAMN 38 OBLIIC MIMEELE
PECYPEL 1T HENOMB3YET PANHUHEIC IPOCTRANCTRCHHO-
BPCMCHHLIC MEXaHH3MB] LS eT0 H3kexanus (Karanth
and Sunquist, 1995; Ramakrishnan et al., 1999).

Jlcomapa mMEpPOKO H3IBECTEN H3-34 CHOCH
CHOCOBHOCTH XHTL OKOIO ANASH W OCTABAThEH
HCBIEAMMEIM “TIPR3PAKOM-EPOAATON, UTO UPHROAUT
K KOH(PIHKTY ¢ NIDARMH 3a mpocrpanerso (Nowell
and Jacksen, 1996}. Tlozromy, mipopMuanns no
NPOCTPAHCTBEHHLIM ACIEKTAM PACHPCACHCHHA H
HIAHMOOTUONICHHAM € CENLCKHM HaceleHHeM oCTpo
HEOBEX04HMA AN Pa3paBoTKH SPPeKTIBHLIX
LPOIPAMM OXDAILL, R TOM YHCAC 118 OXPAHAEMBIX
TepPPRTOPHAX.

B aannofl NYENRKAMAA, MBI A€HAEM NCPBYIO
NONLITKY OLEHHTL NHTAHIE H BIAUMOOTHONICLAS
XHINHIK-XEPTBA B MecTHOH 1onyastunn Jconapaa,

‘A TaKXe ero mMHUIERYID KOMKYPEUNHID © RypM

measenem (Ursus arctos) u esponciickof peici
fLynx lypx} B XOCPOBCKOM 3anossanuke. H, nakoicr,
MetodoM [HC npopeacHs! KAPTHPOBARHE H ANANKS
pacnpeAeneHis 3KCKPEMEHTOB B TIPOCTPANCTRE H
CAeJalbl BhIBOLb O PACHPOCTPAREHMID I

HCNONB30BAHUE neonapaoM MecToormanuit. danee, .-

MEI PACCMATPMEACM RAKFOCTL RCCX ITHX ACTIEKTOR
€ TOUKH 3PEHIsT OXPAaibl Neouapaa B XocpokreKoM
3aNoBCAIEKS.




Fig. 28

Fig. 2. The leopard (Panthera pardus) habitats in
Khosrov Reserve. 24 — General bird 's-eye view
(Khachadzor district); 2B — Juniper sparse forest
on the stony substrates ulong the ridge top (vicinities
of Eranos Mt.). Photos by I. Khorozyan.

Pu. 2. MectoosuTasuA Jeonapaa (Panthera pardus)
s XocposekoM sanonganunke. 2A — Osmail pHA ¢
BLICOTDLI MTHYBCIO WoNeTa (ypounme Xauuasop), 2B
— Mox&KcBenoroe pelKonechc Ha KaMceuCThIX
TPYNTaxX BAQAs UPEBHS XpebTa. ®otorpadu H.
Xoposana,




up to 800 mm, maximum of which falls in April-
June and minimum - in July-August. Main sources
of water are Azat and Vedi rivers with tributaries,
as well as numerous freshwater and mineral springs,

Vegetation is mainly xerophilic grasslands (64%
of all coverage area), but contribution of thickets
(20%) and sparse forests (16%) is also significant.
Biodiversity of this protected area is very rich
{Grigorian, 2000). Fleristic compaosition compriscs
abouf 1,800 species of vascular plants from 560
gencra and 95 families, i.e. more than half of all
- plant species found in Armenia (3,200). Vertebrate
fauna is represented by 7 specics of fish (23% of
all recorded in the country), 5 amphibians {63%),
30 reptiles (57%), 130 birds (37%) and 40 mammals
(48%) (Gabrielian et al., 1990; Biodiversity of
Armenia, 1999).

The leopard habitat comprises precipitous cliffy
terrain shaped by intense processes of weathering
and denudation ag “islands™ of rocky massifs inside
the areas of dry meadow grassland vegetation and
thickets (juniper/beech/vak sparse forests and
phryganoid communitics of xerophytes) (Fig. 2).

MATEPHAIJIBI U METOAbI
1. Teppuropust ucciie 10BAHHS

Xocponcknii 3alI06e KK, co3AaHRLI B 1958 1,
3A0HMAcT MIomaae 258.6 KM {cornacuo narmefi THC
KapTe) K KI'0-BOCTOKY OT CTOMHIET ApPMSHHH I.
Epenpana {puc. 1). On3aHHMacT 0Io-3amaHbIE OTPOTH
Teramckore xpesra o HMEET OMEHD HEPECEUCHEbIR
PesRet: CKAOHDI <20% samumarr 15% TCPPUTOPHIL,
20-30° - 19% 1 30° - 66%. TeppHTOPHA HCAHKOM
COCTOHT H3 BblCOKOI'OPHLIX IUTATO, BYJIKAHHUCCKHMX
MACCHBOK K FOPLBIX XPEBTOR, NEPSCEUSHIEbIX IIOTHOR
CETHIO OCHORADIX H BOKOBLIX yinemuit. Knnmar cyxoit
KOHTHHENTANbHDIH, C XKAPKHM TETOM {MakKc. 380C)
H XOIOAHON 3uMOTE (Muil. -25°C). Bereraunourbii
nepuoa 190-210 aneft s rony. CpeaHeroaoBoft OEbeM
ocankoB coctabiser 400-600 mm, peaxo a0 800 ms,
H3 KOTOPLIX MAaKCHMYM BhUIAAACT B ANpee-HIoHe W
MHIIHMYM B HIe-aprycre, OCioBIbe HCTOUHAKH
BOARI - pp. AsaT € Besu ¢ nputokamn, a Takxe
MIOXECTEO NMPECHOBOAHBIX H MHELCPATLHBIX
HCTOUHHKOB.

PacTHTENLHOGTR B OCHOBHOM NPEACTARECHA
weepodsIILHBEIME crenamMn (64% peclt TeppuTopHH),
HO ponn 3apociedf (20%) u peakoncenit (16%) Takxe
3UAYHTENRIE, BIHOPaIHOOEPa3re 3an0ReAIIHKA OUCHE
Boraro (Grigorian, 2000). dropa HACUHTHIBAEST QKOO
1800 BrLsioB cocyAHCTRIX pacTenHlt #3 560 poaos u
95 cemeficT, T.e. EONEE NOJQHHHBL BCEX BILIOB
PacTcHHE OFHAPYXEHHLIX B ApMeinn (3200). dayna
NC3BOHOUHLIX NIpeACTaBieHa 7 vuaaMu pwic (23%
Beex HaflAeHHLIX B cTpaHe), 5 3eMuoRoaubix (63%),
30 upecMbikannxes (57%), 130 mmn (37%) 11 40
MiacxonuTamux (48%) (Gabrielian et al., 1990;
Biodiversity of Armenia, 1999).

McCTCOBHTAHES Jeomapaa BRIOUAKT
HEPECCUCHHYE CKAJTHCTYK MECTHOCTH,
C(DOPMHPOBABRIYINCH B PE3YABTATC HHTCHCHDHLIX
MpOLECCOB BLIBETPHEAHASA H OBHAXCHHA, B BHIE
“OCTPOBOB” CKANHCTHIX MACCUROR HHYTPH OBNAcTefl
€ CYXOCTCIHOH PACTHTENBHOCTRIO M 3aPOCHAMH
(MO KEBENORO-BYKODO-IYEOBbIE PEIKONSCHS H
HPHraHOMANbIE COOBUICCTBA KeepobHToR) (pre. 2).
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2. Collection of scats

The lcopard scats were unambiguously identified
by their smell, color, consistency and general aspect
comparcd with those left by brown beurs and
Eurasian lynx with which the leopards may co-cxist.
The positive signs of leopard origin of the scats
were characteristic “segmented” shape (mcan
diameter ca. 2.7 cm with range 2.0-3.0 ¢, pointed
ends and many lobes) {Johnson ct al., 1993; Ray
and Sunquigt, 2001) and place of scat deposit
(propensily 1o use trails along the ridge tops and
mark them with scats when traveling) (Gasparyan
and Agadjanyan, 1974; Karanth and Sunquist, 1995;
Lukarevsky, 2001a; Ray and Sunquist, 2001). For
obtaining additional strong cvidence that the scats
were produced just by lcopards and not by other
carnivores, we searched for signs (footprints, prey
remains, etc.) and talked to local people (rescrve
rangers and livestock breeders) aboul the cat
sightings. As a comparative material, we used the
scats produced by a Persian leopard in the Yerevan
Zoo, Armenia {male Zombis, studbook No. 433}
which always mct the above-mentioned criteria of
scat structurc.

The scats were collected in October 2000 -
January 2002 period in Garni (n = 54), Khachadzor
{n =25} and Khosrov (n = 122) districts of Khosrov
Reserve where most leopard records come from.
For this, we used the monthly trips of duration 1-
1.5 weeks cach (sampling effort: Gami district -
mcan = 8.5 days, SD = 2,1, n = 4; Khosrov district
- mean = 9.0 days, SD = 2.5, n = 4; Khachadzor
district - mean = 7.0 days, SD = 0, n = 4). The
sampling efficiency (numbey of scats collected per
trip) was: Garni district — mean = 14,5, 83 = 9.6,
n = 4; Khosrov district — mean = 30.7, SD = 18.5,
n = 4; Khachadzor district —mean = 6.2, SD = 7.0,
n = 4. In terms of the number of scats collected per
district and scason, the mean values were 40.7 {(SD
=28.3, n= 1) for Khosrov district, 12.5 (SD = 4.5,
n = 2} for Khachadzor district and 27.0 (SD = 1.0,
n = 2) for Garni district,

The feces of brown bears (n = 236) and lynx (n
= 94) were collected in 2001-2002 for identification
of possible food niche overlap between these Jarge
carnivores and leopards.

2. Cpop 2KCKpeMeHTOB

DKCKPEMCHTR ACONAPAA OAHOIHAYUHO
HASHTHOUUHPOBAJAHCE HO HX 3anaxy, UBCTy,
KOLCHCTEHUHH H OBLICMY BHAY B CPaBHCHHH C
(DCKANHAMY, OCTABICHHBIMH BYPLIMA MCADCIAMA H
PHCAMI, € KOTOPLIMH Neonapianl MOTYT
cocywccToonarh. [TOMOXUTCILHBMH 3HAKAMH
NPHIAANCKIIOCTH YKCKPCMCIITOB NCONapay BbUK HX
XAPAKTEPNAs cerMentuposanmias gopMa (cpeannf
AraMmerp okono 2.7 cm, pasmax 2.0-3.0 cm,
3a0CTpeHHbIE KOHIL H MHOXecTBo Aonek) {Johnson
ct al., 1993; Ray and Sunquist, 2001) 1 mecro
OTAOXENNY BKCKPEMenTa (CKJIDNNOCTL K
HCIIOJB30RAAID TPOU BAOJR PPERIEN XPENTOR H KX
MAPKHPORANHIO IKCKPEMEHTAMH RO BpeMd
uepeapnxkeni) (Gasparyan and Apadjanyan, 1974;
Karanth and Sunquist, 1993; Lukarevsky, 2001a;
Ray and Sunquist, 2001}. Ang nonydenns
AOMONHHTENLHKX A0KA3aTeNLbocTB TOTO, UTC
IKCKPEeMEHTE! BLUTH OTIOKEHH HMCHHO JICOIIapIaMH,
a He APYTHMH XHIMHHKaMH, MBI HCKATH APYCHC
UpH3NAKH (CREAS, OCTATKH JOBRIUH W Ap.) H
PasCOBAPHRAIM ¢ MECTHRIMY XHTSHAMK (IECHHURE
3ANOBEAHHKA H IACTYXH) 0 BCTPEUax ¢ JEONapaoM.
B xauecTBe CpaBHHTEILHOTO MaTepHana, MLl
HCIONBIOBANH IKCKPEMCITHL, OTIOXKCHIbIE
MepeaRca3liaTeKiIM aconapaoM s EpcaanckoM
zo0mapke, ApMcins (caMcl 3oMpH, neMcnioii No,
433), KoTopble BCeraa oTBeuanlll BhILCYKA3aHHbIM
KPHTEPHAM crpymypb[' 9KCKPCMCHTOB,

DKCKPCMCHTBL COBHPATHCE B NMEPHUOA OKTHBPE
2000 r. -- anrapn 2002 r, 5 ypounwax Fapue (n =
54), Xauasmop (n = 25) u Xocpos (n = 122}
XOCPORCKOTO 3aNOBEHHKA, TAe 3aperHCTPHPODAHO
BONIGIIHHCTBO BCTPEY ¢ JIconapaoM. /s aroro, Mu
OPraHi3IOBLIBAIN CXCMCCAUIRIC 10E3AKH, KaXaas
ApoaoKUTenoctee 1-1.5 Heaenn (ycunde
NPOBOOTEOPA: Ypouuute ['aphu — cpeinee 8.5 aned,
SD=2.1, n =4, Xocpor — ¢cpeanee 9.0 aneft, SD =
2.5, n=4; Xauamzop — cpeance 7.0 aueft, SD =10,
n = 4. HPPeKTHBHOCTh NIPOROOTROPA {KON-BO TIPOE
BKCKPEMEHTOB HA 110€34AKY) cocTabAna: [apan —
cpeanee 14.5, 8D = 9.6, n = 4; Xocpob — cpenHee
30.7, SD = 18.5, n = 4; Xauaazap — cpeaucce 6.2,
SD = 7.0, n = 4. B pHic KOTHUCCTDA IKCKPCMCHTOB
COBPAHHBIX HA YPOUHIIE H CCI0H, CPCAHHE REAWUNNAI
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3. Feeding habits

In our study, only fecal analysis was used for
identification of leopard prey basc in Khosrov
Reserve, as other methods (tracking spoor,
opportunistic and direet observations, and radio-
location) (Mills, 1992) are either seasonally biased
towards late fall - early spring (tracking) or
technically unfeasible here in highly mountainous
conditions, The felids have very short gastrointestinal
transil times, with undigested prey tissues ofien
present in scals, whal makes determination of dietary
spectrum of a predator specics from prey remaing
in fecal material a reliable teehnique. Also, the prey
hair remain generally uvndamaged in lcopard seats
and serve a favorite tool in determination of leopard
dict (Milis, 1992; Ramakrishnan ct al., 1999),

10 determine whether our scat sample size (n=
201} is sufficicnt, we have uscd a mcthod by
Mukherjee et al. {1994} who studicd the effect of
scat sample size on frequency of ocemmence in scats
Fi of u given prey species and identificd the minimum
reliable sample size (MRSS) as that which does not
cause any further change in 4 prey Fj with increase
in sample size. We randomly took 10 ever-increasing
scat samples {(n =21, n =23, n =26, n=29, n=34,
n=41l,n:" 5, n=66,n=101 and n=201) and
checked the corresponding changes in T of the
leopurd staple prey in Khosrov Reserve, the bezoar
goat (Capra aegagrus), in each sample. The results
are illustrated in Fig. 3: already 20 samples are
sullicient to adequately represent the occurrence of
this prey in the leopard diet which stays stcady-statc
regardless of sample size. Such a small value of
MRSS is causcd by monophagy of local leopards,
and wherever the lcopard dict is diverse the MRSS
makes 80 scat samples (Mukherjec et al,, 1994}, As
known from literature, the sample size of lecopard

cocranasan 40.7 (SD = 283, n = 3} ana
Xocposekoro ypounmg, 12,5 (SD=4.5,n=2) wa
Xauanzopa n 27.0 (S = 1.0, n = 2) ana Capuu.

Dexamn Bypeix Measeseii (n = 236) 1 puiceh (n
= 94) pwnr coppaub 8 2001-2002 rr. ana
ONPCACICHRA BO3MOXKHOTO MEPEKPLIBAHIS THILSHRIX
AT MY STHMH XIIHIKAME H Te0MapIoM.

3. [leranue.

B HaiteM HccneaonaHuy, HCMONL2OBANCS TONEKO
theckanuHbll aHAIH3 ONPCACNCHHA CTPYKTYPBI
NHTANAA Ncoliapaa b X0CpoDCKoM 3aNloneHHKeS, T-X.
APYIHE METOALE (TRONACHKS, CAYYaRHLIC ML OPAMLIE
BABNIOASHIS, paarocnexenne) (Mills, 1992) uan
CE30HAC CMENIENRI HA HEPHOA, KOLIEL OCCUH-IAMURIO
BECHH (TPONNEHHE), HIH TEXHHUECKH
HCOCYUICCTBIML] B MECTHLIX BLICOKOTOPHEBIX
yeaosusx. Kowausy iMCIOT 0UCHE KOPOTKOE BpeMst
NPOXOHCIHH NI YCPE3 XKCTYA0UHO-KALICUHBI
TPAKT W HCOCPCEAPCHHLIC OCTATKH YacTo
NPHCYTCTRYIOT B MX YKCKPEMEHTAX, UTO fAeNaer
ONPC.ICACHHS CTPYKTYPL] TITAHILA XHLIHHKOB 23 cUeT
OCTHTKOU JOBHIUH B (PCKAMIAX HAACKHEIM METOAOM.
Kpome Toro, nosocsl ACERIMIL B 9KCKPeMeHTax
yeonapaa HCEIrAd  QCTATeA
HCTODPCKACHHBIMH H CIYXAT W3MOEICHHLIM
HICTPYMCITOM B HiyUcHHn natanaa paga {Mills,
1992; Ramakrishnan ct al., 1999).

LITOBD OUPCICHNTE, ADIASTCS I pasMep Hale
BRIBOPKH $KeKpementons (1 = 201) nocTaTouHLIM,
Mil HCIO Ih30RAH MeToa Mukherjee of al. (1994) o
ONCHKC BAHHEHS PAIMEPA BRIBOPKH NPOB 1A YACTOTY
BCTPCUACMOCTI BUAA AOBLIYH B 9KCKpeMerTax Fi 1t
ONPCACHAN MUUNMANDLUBLE HAACKHDLIA pasMcp
ubiopkd (MEPD) kak TOT, TpH KOTOPOM HC
NPOHCXOIAT AANbHEALEro Hametienus & Fi aovbiuu
€ YBCNHYCHUCM pa3sMcpa RLIBOpKH. Mul cayuaitao
BaAm: 10 poapactailngx puiBopok {(n = 21, n= 23,
n=20n=29n=-3n=-4l,n-5,n=66,n=
101 1 n=201) 1 npocncanH 3a coOTBCTCTBYIOIAMIL
H3MENSHHAMH B Fj OCNORIOA A0FBIUH 1CONAPAL I
XOCPORCKOM 3ALOBEAHHKE, BE30APOBOID KO3
{Capra aegagrus), 8 xaxA0M BRIRCPKE, Peaynrtathl
nokasanst a pue. 3; yxe 20 npoR JOCTATOUHO AN
AACKBATHOA NPCICHTALMH BCTPCUACMOCTH 9TOf

HoYTy
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Fig. 3. The relationships between the sample size
of the leopard scats (n) and the frequency of
cccurrence of the bezoar goat (Capra aegagrus) in
seats (I7, %) in Khosrov Reserve.

scats used in the dietary siudies varies fromn =9
to = 535 (mean n — 156.7+36.5, No. references = 14).

Collected leopard scats were analyzed lor
undigested prey residues (hairs, bones and claws)
through the sample drying and storage in 70%
alcohol and conscquent identification of prey species.
Wherever the hairs were studied, 20 hairs were
randotnly chosen from a scat as 2 minimum reliable
indicator and investigated for prey specics
(Mukhcrjce ot al,, 1994). The prey residuc
composition ol the leopard scats was cxtrapolated
in lerms of the prey frequency of occmmence in scats
¥i calculated by cquation (Karanth and Sunquist,
1995; Mizutani, 1999; Pikunov and Korkishko,
1992: Ramakrishnan ct al., 1999):

Fi = nj 100%/N n

where nj is the number of fecal samples (scats)
where a given i-th prey specics' residues oceur and
N is the number of all fecul sumples. Distribution
ol Fi is illustrated in Fig. 4 and Fig. 5. We do not
consider the seasonal variation of the lcopard diet,
as in most cases we failed to detorming the scal ape
due to high insolation of habitat and high rate of

Puc. 3, Coontouieliie MeX Iy pasMepoM BLIEGPKIL
IPOL SKCKPEMeHToR Teomapia (n} B yactoToft
RCTPEYAEMOCTH Be3oapororo Koa (Capra aegagiiis)
p axcKpeMemrax (Fi, %) B X0CpoKcKOM 38M0BEMIHKE.

AOBBIYI B ILHTAIHN E0NESDAA, KOTOPAT OCTAETCS
1OCIOAHHON HE3aBHCIMO OT passepa DLIBOPKR. Takas
Regonuwian penauiia MHPB puasaa Monodaricit
MCCTHLIX JICOMAPAOL, H TAM, JAG NHTAHHE JIEtapia
pamoospasuo, MIPE cocrasnser yxe 80 npos
skckpemerTor (Mukherjee et al,, 1994). Kax
H3DECTHO H3 NHTCPATYPH, paszMepn BbBOPKH
SKCKPCMCHTOR JIE0Napaa, HCMOTbIOBARHLIX b
HCCNCAORAIMSX 110 IIHTARKIO, BApERpyeT oT n— 9 ao
n =535 (cpeavee n = 156.7436.5, xon-Bo coLlIok
= 14).

CoBpaHHBIC 3JKCKPEeMenThl Jieomapia
ANANHIHPOBANKECH HA NPEAMET COZCPHKAHHA
HCHEPERANERHBIX OCTATKOD AOBLIYI {BONGCH, KOCTH
H KOTTH) METOOM CYLIKH POE I xpanchug b 70%
CIUHPTY I MOCICAYIOIICTC ONPC/ACNCIHS BHAOB
nosnuk. Koraa seeacaosanues soaocs, 20 sonroc
CHydaffio OTEMPAMIICE A3 KAXAOTO SKCKPCMEINTa Kak
MHIHMAABHBEIA MHAHKATOD HAACKIQOCTH H
HCCHENOBANHCh 1da OpeAMEeT RHAOBORM
npiHamexkuoetd (Mukherjee et al., 1994). Coctan
OCTATKOE JIOBHIYH B 3KCKPEMEHTax neonapia
SKCIPANCINPOBAIICS B BHAE YaCTOTHL BCTPCYAcMOCTH
suaa 406bYN Fj, BRIUHCIEHHOR MO ¥PaBHCHUIKD
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natural desiccation of scats,

The bezoar goat hairs in the leopard scats were
attributed to sex/age categories (adult males, adult
females and juveniles) by means of their comparison
with reference collection and with hairs left in the
wild on stones or thorny bushes by flecing animals
in which sex and age {adult/juvenile) were known
or casily identifiable on sight. The maic and female
hairs are stiff and thick, especially in aged malces,
but their color differs: in males it varies from grayish-
brown to deep brown and black, and female hairs
are sand-colered or white with minimuin number,
if any, of dark hairs. The stiff hoary hairs, like fishing
ling, can belong only to adult males, The juvenile
hairs are snow-white or light beige and are very soft
and thin,

The parameter of Fj may be misleading when
prey is disproporticnably represented in scats (small
prey - frequently taken with low biomass input and
big prey - scldom taken with significant biomass
input). As a tool of balancing correction, we nsed
equation from Karanth and Sunquist (1995),
Mizutani (1999) and Oli (1994):

1 = nj (1.980 + 0.035 wiYwi @

where ri is number of individuals of i-th prey killed
by leopards, nj is defined above and wj is average
live body mass of i-th prey taken. Based on this
cquation, we estimated the % of totat number killed
(R{) and % of toial live biomass consumed (B{) and
presented them in Table 1 and Fig, 3.

The values of wi (Table 1} were retrieved from
Dal (1951), Karanth and Sunquist {1995), Mizutani
(1999) and Oli (1994).

Sclectivity of leopard predation lor sex/age
categories of the bezoar goats was assessed by
Ivlev’s selectivity index D {Okarma et al., 1597):

D = (fg - fL( 5+ fL—206fL)  (3)

where fE is fraction of a given sex/fage category
among the prey caten by leopards, and {1, is fraction
of a given sex/age category among the prey living.
In this study, 11, was 0.324 for adult malcs, 0.313
for aduli females and 9.363 for juveniles as given
in Dat (1951). Distribution-of sclectivity for prey

(Karanth and Sunquist, 1995; Mizutani, 1999;
Pikunov and Korkishko, 1992; Ramakrisiman et al.,
1999);

Fi = nj 100%/N ()

e Nj ABIASTCS KOIHYECTBOM POE 3KCKPEMEHTOR,
COAEPKAUHK OCTATKH BHIA 1, a N ABTASTCS OBUIAM
KORHYCCTBOM Beex ipok. ['acnpeaenehtie Fj mokazano
Ha puc. 4 1 5. Myl He paccMaTpHBAgM CE30HROTO
H3MEHeHHA IHTAHHA Neonapaa, T.K. B BOIBIINHCTHE
CYUaeR HaM He YAARAIOCH QUPSACNHTH BOIPACT
SKCKPEMEHTOR BBHAY CHARNOA HHCOIMLHH
MCCTOOBHTAHHA 1 BLICOKOH CTENEHH ECTECTREHHOID
HCCYINCHHA SKCKpeMeHToD.  Bollocht Be3oapoBsix
KO3JOH B SKCKpPCMCHTaxX Aeonapia
KAACCHERLMPOBILIHCE O NGNOBOIPACTHLIM Kaccam
{B3pOCAbIE CAMUEL, B3POLCILIE CAMKH H MONOABIC
OCOEH) MOCPEICTBOM HX CPABHEUHH ¢
KOANEKUHOHHEM MATEPHANIOM H BONOCAMM,
OCTABICHHLIMA b IPHPOAC HA KAMHAX HIH KOJIOUEM
KYCTapHHKE YEETARIIHMI KHBOTHLIMH, Y KOTOpPhIX
OO H BO3PACT BBIAH H2BECTHB MIH JNEIKQ
onpefengeMsl Ha rna3. Bonocsl caMior 0 caMmok
YOIPYTHE H TONCTEIE, OCOBEHH ¥ ¢TapbIX CAMIOR, HO
HX OKpac OTNHYAETCS: ¥ CAMUOE OH BAPLHPYET OT
CCPO-BYPOTO A0 TSMHO-KOPUUHEBOTO H YEPHOTO, a
BOJOCHL CAMOK TICCOWHOTO OKpAaca HAH BCTble ¢
MHHHMAILHBIM KOJHUECTROM, €CIIH €CTh, TEMIThLX
ponoc. Teeparle celple BOMOCH], NOXOXHES HA JIECKY,
MOTYT MPHHALTEKATE TONBKO CTAPHIM CAMIAM,
Bonocs! MONOAETX OCOREH UHCTO-EEITHIE HIH CREMIO-
EWEeBbie H QUEHE MSITKHE H TOHKMHE,

[Mapamerp Fi Moxer BEECTH b 3aBNY X ASIIKE, €CAH
AGBBUA NEUPOHOPUHONALLIO NPEACTABIEHA B
IKCKpeMenTax {(Maad JAOBhIN2 - WACTO MOSAAETCH,
HO Manblff BKIad EHOMACCH H EONBIIAS AQBBIUA —
peaKo noegaercs, Ho BOABIIOH BKIaA BHOMACCE).
B kauecTpe BanaHcHpYyiomel KOPPeKTHPOBKH, MBI
ucmonp3asami ypasieaue k3 Karanth and Sunquist
{1995), Mizutani (1999) » Oli {1994}

i =mnj (1.980 - 0.035 wi)/wi @)

A€ Tj - YHCIO OCOBER BHAZ 1, AOBBITRIX NEONAPAOM,
Nj — CM, BbIUIG, & Wi — CPEANHE XHROHA BEC 0COBH
vuAa 1. Ha ociese arore ypasnensd, Mal OLUeNHiN
%% OBIIEIO AOBRITOIO koNnuecTaa Xeprrw (Ri) 1 %
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Undetenmined (n = 4)
Rodents (n=2)
Buckthom berriex (n = 2)
European hares (u = 12)
Wikd boars (11 = 5)
Juvenile bezoars (n = 39)
Female bezoars (11 = 91)

Male bezoars (11 = 57)
T 1 1 1 1 1 aA)

¢ 10 20 30 40 50

Fig. 4. Frequency of occurrence of different prey Pue. 4, Yacrora RETPEUaeMOCTH Pa3INIHETX BHIOR
species (Fi, %) in the leopard scats in Khosrov xeprs (Fi, %) B sKcKpeMeHTaX Jeonapia B
Reserve. XocpoBCKOM 3aIl0BE IHHKE.

T (=3

F (1= 20) | aonasmmosmmmmnmm
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Fig. 5. Distribution of the frequency of occurrence Puc, 5. PactipeenieHHe YacToThl BCTPCUACMOCTH B
in scats (%) (Fi, 1) and % of total live prey biomass skckpementax (%) (Fi, 1) 1 % obwieft norpesnennoi
consumed (Bi, 2) of the bezoar goats in different xupofi suomaccnl {Bi, 2) Bcioapororo keina e
areas of Khosrov Reserve. Districts: A — Garni paznyuHLIX 0BNACTAX XOCPOBCKOTO 3aR0BEAHHKA.
district, B — Khosrov district, C — Khachadzor Ypounma: A —T'apun, B — Xocpop, C — Xauaniop.
district. Prey species: M- male bezoars, F — female Josbtua: M — camopt se3oapa, F — caMKH Besoapa,
bezoars, J— juvenile bezoars. J — MonoapIC OCORH,
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Table 1. Number and biomass of prey killed by the leopards (Panthera pardus) in Khosrov Reserve.

Tapn. 1. KOAHUCOTBO H TIIOMACCE JKCPTH, AOGRITHX AcondpaoM (Panthera pardus) B X0CpoBiCKOM JaoBCIIKE.

Prey item, i Live body No. individuals % of all rj, Live hiomass % of total
Ena JokBiul | mass in kg, wi killed, rj Rj- consumed, bi, Bj
KHROM REC, KT XOMI-BO S meex bi = rj wi % mcex by
JOBLITLIX MOTpeENeHHAS
0COBCEH KHBAS BIIOMacea

Male bezoars
camMnbl Be30apa 37 5.0 7.4 185.0 310
Female bezoars

CUMKH 28 9.6 14.2 268.8 45,1
Juvenile beroars

MOJL0bIE 15 6.5 8.6 97,5 16.4
Wild boars
KaBaHLI 37 04 0.6 14.8 2.5
European hares
3affibl-pycaKu 4 6.4 8.5 25.6 4.3
Rodents
TPBIIYHLL 0.1 39.7 587 4.0 0.7
Total
HTOTO - 67.6 100.0 595.7 100.0

sex/age categories is depicted on Fig. 6. The stalistical
significance of difterences between the D’s of the
sex/age categories was tested by standard Student’s
t-test in Microsoft® Tixcel 2000,

4. Predator-prey relationships

Information on the following parameters was
uscd: approximate guesslimales of the leopard
numbecrs in Khosrov Reserve and adjacent areas,
daily prey consumption rates, live body mass,
proportion of cdible biomass in whole prey body
mass and predator-prey ratios in food-rich habitats
(Anonymous, 1998; Gasparyan and Agadjanyan,
1974; Goszezynski, 1986; Kasabyan, 2001;
Kharozyan, 1999; Lukarevsky, 2001b; Mizutani,

ogeft noTpesnennoll xKueoel EHomaccll (Bi) n
NpeACTABHTH HX B TaBA. 1 | pic. 5.

Bemmmnot wi {Tasn. 1) snima pasmst y Dal (1951),
Karanth and Sunquist {1995), Mizutani (1999) u
Oli (1994).

H3asuparensiocTs NHTABHN Jeonapaa K
NONOBOZPACTHEIM KJIACCAM EE30APOBEIX KO3IOB BLIIA
OlleHeHa MOCPeACTBOM HHASKCA H3BIPATENLHOCTH
Honena D {Okarma ct al., 1997

D=(E-fLX(fE+TL-2MEfL) (3)

rac fl:, - A0JIA AAlHOFO KIaccd CpeiAd ORICTO

COACPAAHHA BHAA-HCPTER B NETAINH JICO0napag, a

fl. — monA AAHHOrO KAacca B XUByIeH 1onyaHimm
piaa-Keptael, B oaaunom wecxenosamnm, fl,
cocrarmsua 3.324 anst B3pocnerx camilor, 0.313 ana
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1999; Okarma et al., 1997; Oli, 1994; Stander el al.,
1997; Walker, 19943, The values of percentage of
male, female and juvenile bexzoar goats in total live
biomass consumed (Bi) by the leopards in Khosrov
Rescrve were used as in Table 1.

5. Feeding competition

Dietary composition of the scats of brown bears
and lynx was determined exactly as in the leopard
scats using cquation | shown above and compared
with the leopard diet by means of equation 4 that
was suggested by Sloebodchikodt and Schulz (1980)
and used successtully elsewhere {Ray and Sunquist,
2001). Among the foed items of bears, only those
oceurring also in leopard diet were identified for
speeics.

Lp=TLi Fpif’[(FLi)2 {Fpi)ZJ 172 )}

BIPOCIHIX CAMOK H 0.363 2031 MOJIOZBIX OCOBCH, KAK
ykasano y Pal (1951). Pacnpcaciacanc
H3EHPATEUBHOCTH K NONOBOIPACTILIM KNACCAM
KepToul NokaszaHo Ha puc. 6. Cratucrudeckast
AOCTOBCPHACT PasiuuHl Mexay D paznnunbix
KJIACCOB MPOBCPANACH METOAOM CTAHAAPTHOLO L-
Teeta CTopackta e cpeac Microsoft® Excel 2000.

4. B3anMOOTHOIIEHH T XHINHHK-XCPTBa

Henonesonanach HHGOPMALUA N0 CACAYILIHM
TAPAMETPAM: OUEROMHAS UHCTEHHOCTD JIEONApIA B
XocposcKoM 3an0oBeAHIKe H Ha fIpHACranied
TepPPUTOPHH, CYTOUHAS MOPINIA NOEAAEMOTO MAICA,
JKHBOA BCC, COOTHOLICHHE CLCAGBROI BIOMACCH K
ORILEMY BECY TEIE KEPTBbL H COOTUOIEINA XHIUHK-~
KCPTBE B IKOCHCTEMAX, BOCATHIX OHINCH
{Anomymous, 1998; Gasparyan and Agadjanyan,
1974; Goszezynski, 1986; Kasabyan, 2001,
Khorozyan, 1999; Lukarcvsky, 2001b; Mizutant,

Male bezoars
M Female bezoars
Tuvesnile bezoars

Fig. 8. Selectivity for sex/age categories of the
bezoar goals by the leopards in Khosrov Reserve
as assessed by lev's selectivity index D. Districts:
A— Garni , B-- Khosrov, U — Khachadzor, D — tofal.

Puc. 6. H3asuparenstocts K HoN0BOSACTHEIM KFACCaM
EEROAPOROrD X03Na ¢O CTOPOKLI Jeonapia b
X0CpPORCKOM 3aTIODEHIIKE, CODACHO OIICHKS HHACKCA
izsApatentdoctd Henepa D, ¥pounna: A - Caprmy,
B — Xocpop, C - Xauwop, D — s nenou,
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where [P is the index of food niche overtap between
the leopards (L} and other predators (P), FLj and
Fpj are frequencies of occurrence of the i-th food
item in diet of leopards and predators, respectively,
Index varies from 0 (complete dietary isolation) to
I {identity of foed niches).

6. Distribution and habitaf use

In May-July 2002, the peographical coordinates
{position fixes) and elevation of all scat and frack
sites were determined by handheld Magellan 310
GPS Satellite Navigator (Mageltan Corp., San Dimas
CA, USA) and then plotted on the GIS landscape
map of Khosrov Reserve praduced at the Center for
Ecological Stadies, Armenia by means of ESRI
ArcView® GIS 3.2a software (licensed to Ecocenter,
product ID 843171107035). Distribution of scats
through the altitudinal landscape belts in Khosrov
Reserve was assessed using the landscape preference
ratio PR suggested and used by Mills and Biggs
(1993):

PR =1/A 5

where U = utilization = UL/Ut, Up — number of
leopard scats found in a specific belt, Ut — number
of scats found in all belts. A = availability = Ah/At,
Aph — area of specific belt within the study area,
kmz, At — arca of all belts within the study area,
km”. The Jandscape belt having the highest PR value
was identified as “critical habitat” (Maehr, 1997).
The leopard distribution area was identified as the
area encompassing all scat and track sitcs found by
18, as well as the recent and current lcopard sightings
documented in Khorozyan (1999) and Khorozyan
(2001a). The map of leopard distribution and habitat
use is shown in Fig, 7,

The “edge effect” (Woodroffe and Ginsberg,
1998) was measured in terms of the ratio reserve
perimeter/rescrve arca for all five districts taken
from our GIS map as individual polygons and
presented in Table 2.

1999; Okarma ct al., 1997; Oli, 1994, Stander et al.,
1997; Walker, 1994). IIponeHTHAA AONSA CAMIIOB,
CAMOK H MOJIO/IhIX BC3IOAROBBIX KOZMOD B OBIIEH
TIOTPERIETHOR XuBof BroMacce (Bi) nconapaami o
XOCPOBCKOM 33MOBCAHMKE BbLTH B3STLI B3 TABN. 1,

5. IlumieBas KOHKYpEHIHA

ITnmesod coctas dexamiit Mcapeachi B poicef
ONPEASHSACH TAK X, KAK H B SKCKpeMeHTax
Jleonap/a, 1o BRILEYKAIAHHOMY YPABHCHHKD 1 1
CPADHHDANCS C THTAHHEM JICONApAa IO YPABHEHHKIO
4, npennoxennoMy Slobodchikoff and Schulz (1980)
H YCIEUIHO HCTIONE30BAHHOMY Ha IpakTeke (Ray and
Sunquist, 2001). Cpenn osLEKTOB, Hall AeHHEIX K
chekannax menseded, TORBKO T, UTG EBLIH
OBHApYXeHbl W B IKCKPEMENTAX [e0napaa,
ONpenesHCh TAKCOHOMHUECKH.

LP=FLi FPiJ’[(FLi)Z (FPI)Z] 172 4
rac LP — HHACKC NePeXpLIBAHKES MHIEEBLIX HHII
mexay JeonapaoM (L) 0 ApyruMu xrmsnkamu (P),
FLi 1 FPi - 4acToTH RCTPEUACMOCTH HHUIEHOIO
OBBEKTA 1 B (heKaNHAL Neonapios H XHUWEHKOB,
cooTBercTBeHHO. Hiaeke sapsupyeT ot ) (NoHas
THUTEEAA H30MAUHA) A0 1 (HASHTHUHOCTE MHIIEREIX
HHIH).

6. PacripocTpaHeHHE H HCIIO/IL30BAHHE
MeCTOOBUTaHHUT].

Feorpadryeckue KOOPAHHATHL K BHICOTA
MECTOHAXOXK ACHAS BCEX SKCKPEMEHTOB H CIEAOR
Jeonapia onpeienanuck B Mag-Hione 2002 r. ¢
TOMOIIEK CIYTHHKOBOFO HaeHraTOpa Magellan 310
GI'S (Magellan Corp., San Dimas CA, CIIIA) u
HaHocuniuckr Ha I'HC xapry nadamagros
XocpoRcKoro 3anoBedHHKa, co3fanayn b Llenrpe
IKONOCO-HOOCHEPHBIY HCCHSNORAHMA, APMEHRA Ha
raze nporpammbl ESRI ArcView® GIS 3.2a (licensed
to Ecocenter, product [D 843171107035).
PacnpeneneHde sKCKpeMeHTOD IO BLICOTHLIM
Jasmna(THEN DoscaM B XOCPOBCKOM S3MORCINHKS
ONPCACHANOCh € HCIOAbIOBUNHEM CTENENn
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MPEIMOMHTAEMOCTH Jannnadyror PR, upsangkennoii
1 nenonnzopatnoft Mills and Biggs (1993);

PR=U/A L ®

e U = nenonszosanue = Uh/Uy, Up - - KonHuceTso
AKCKPEMCHTOR JICOIARAA, 1AFACIHHEIX B AAHHOM NToACE,
Ut — KOMUECTRO SKCKPEMEIITOR BO HOSX NOJCHK. A =
HOCTYNHOGTE = Ah/At, Al — INOLIEAR JALIOND 10CA
B NPE/ICIEAX OBI4CTH HCCRCAOBANHS, KM, Al IIOWIAAL
BCEX TI0ACON R NPEACTEX OBTACTH HCCNCAOBAHIL, KM .
Javanaderini nosic ¢ uansslicwci seanuukoi PR
APIHIMAIECSA 32 “KNIOUeBoe Mecroosnianke’ (Machr,
1987). OBnacTe pacnpocTpaneH:L Jeonapia ELLTA
ONpedeNeHa KaK OB/IACTL, BRIIOUANIIAT B CEBA BCe
MCCTa YKCKPEMCHTOR H CIICAOB, OBHAPYKEHHBIX HaMIL,
2 TAKHKE HENABHHX H TEKYIIHX HCTPEY ¢ ICONAP.IAMH,
JaaokyMenruposanupix Khorozyan (1999) u
Khorozyan (2001a). Kapra pacnpoctpakenus u
ICTOML30RARNS MECTOOEHTAHHE MeoTapaa MoKasana
na pue. 7.

“Kpaesoi siwpexr” (Woodroffe and Ginsberg,
1998) BLIN f3MEpeH B BHAE COOTHOMIEHIS
MCPHMETR/NNOWAAL TCPPITOPAlL 3aNCEeAHAKA IS
BCEX NATH Ypounny, s3aTeix 13 oaiuei THC kapro
KAK <YEACHBIRIC IQTHIONbL, H IPCACTABNCH B Tann, 2.
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Table 2. The “edge etfect” in Khosrov Reserve as measured by the reserve perimeter/arca ratio. The
“cdge cffect” ranking: H - high, M - medium.
Tasn, 2. “Kpaesoif sdxpekt” B XOCPOBCKOM 3aM0BCAHEKC, HIMCPCHHULIH B BHLAC COOTHOIWICHHS NCPHMETD

3ANOBCANNKA/IIOUE AL TepprropHy. Panxnpopadie “kpaesoro shepexra” no creneil Aeficrena: H — cHnLHLIA,

M — cpeannit.

Reserve district | Reserve perimeter,|  Reserve area, | Perimeter/area ratio, “Edge effect”
ypoulie km km km' ranking
nepUMETp TEPPHIOPHS COOTHOWIEHIE PaHHPOBARAE
nepuMeTp/ “gpacsoro shpekra”
TCPPHTOPHS
Garni
[apin 46.3 331 1.40 H
Khachadzor
Xauajzop 39.1 30.% 1.26 I3
Urtsadzor
Ypuanzop 318 257 1.24 H
Khosrov
Xocpon 82.7 924 0.89 H
Western
Suuaanniit 49.1 76.5 (.64 M
Total
Hroro 249.0 2586 .96 H
RESULTS PE3VIILTATBI
1. Feeding habits 1. IluTanue

The bezoar goats makes the bulk of the lcopard
dict, as eslimated by Fy (91.5%, Fig. 4) and Bj
(92.5%, Table 1), Female bezoars are most frequently
ocewrring in the leopard scats (45.3%), followed by
males (27.2%) and juveniles (19.0%) (Fig. 4}, In
respect to their significant live body mass, the
bezours of different sex/age categories make only
7.4-14,2% (total 31.2%) of all prey killed in numbers,
but contribute 16.4-45.1% {total 92.5%} of total live
biomass consumed (Table 1) and cun be considered
as a staple food resource for locul leopards. The
role of allernative prey species, namely wild boar

bHesoapoksie KO3 COCTABNAIOT TOAABLMICINYIC
yacTh BHTANNA Neonapda, cornacHo aueHxe Fj
(91.5%, prc., 4) u Bj (92,5%, magn. 1). Camxu sc30apa
HAHBMIEE YACTO BCTPEUAIOTCA B 3KCKPEMCHTAX
neonapia {45.3%), 3a HuMIL LOYT camubl (27.2%) u
monoasie acosd (19.0%) (puc. 4). Beuay ux
AQCTATOURORE MACCH TEIA, BE30ANOBLIE KO3JbI
PA3HUEIBIX IH0JIOBO3PACTHLIX KATETOpHT COCTABIALT
Toubko 7.4-14.2% (utoro 31.2%) pcex KepTp no
YHCAEHHOCTH AOBLITHX OCOBCH, 0 16.4-45,1%
(uroro 92.5%) beeX KCPThH N0 OBIGH NOTPERNENIOH
KHBOM BHOMACCe (Taga. 1) i MOTYT paceMaTpHBATACA

22




{Sus scrofa), Buropean hare (Lepus enropaens),
rodents and buckthorn {Frangula spp.) berrics, is
negligible and can be ignored (Fj = 1-5.8% and Bj
= (1.7-4.3%). The rodents are taken in the highest
numbers of all prey killed, but their contribution to
total live biomuss consumed is insignificant (Table 1).

In Gani district, Fj of male bezoars taken by the
leopards is the highest among all arcas studicd by
us (40.7%); Fi of females and juveniles makes 51.8%
and 3.7%, respectively. The values they contributc
i total live biomass consumed are similar (Bj —
45%, 51.8% and 3.2%) (Fig. 5). Tn Khosrov district,
the male, lemale and juvenile bezoars arc almost
equally taken (Fi — 28.7-35.2% and Bj = 28.3-
34.9%). In Khachadzor district, just females are
predominantly preyed upon (Fi = 80.0% and Bj =
12.0%) and European hares become a significant
part of the Teopard diet (Fj = 32.0% and B; = 23.4%)
(Fig. 5).

In the bexoar goats, contribution of the sex/age
catcgories to total live biomass consumed by the
lcopards (B3i) has been strongly positively correlated
with their frequency of occurrence in scats (Fi)
according lo equation B = 0915 F{+ 1573 (r=
.98, n = 12). This indicates a reliable and adequate
representation of the role of the bezoar goats in the
leopard dict by their occurrence in scats.

As shown on Fig. 6, in relation (o sex/age
structure of living population only female bezoars
have been positively selected by local leopards
(Ivlev's sclectivily index D varies from 0.09 in
Khosrov district to 0,79 in Khachadzor district, with
total mean ©.29). The malc bezoars are selectively
taken by leopards only in Garni district (D =0.10},
non-selected in Khosrov district {I) = -0.09) and not
taken at all in Khachadzor district (D —~0). As a
result, total mean D for the male bezoars is- 0.12.
The juvenile bexoars are taken less than naturally
available (not sclected) in all study areas (D = -
(.12-0.87, total mean —{.42). The difference between
the arca-specific and total D’s of the male vs. female
vs. juvenile bezoars was statistically significant (P
<0.05,n=4).

KK KINOUCBOH BHAAOBBIYH /031 MECTIIRX NEONEPAOK,
Ponb ANBTEPIETHEHBIX BI LIOE XEND, 8 HMEHHO KABAHA
(Sus scrofa), 3aftia-pycaka (Lepus europaeis),
TPLI3YHOB §I Arod KpywHubl (Fraugula spp.),
HAYTOCH 1l MOKCT He NpHHIMATLCA B pacuct (Fj =
1-5.8% u Bj -- 0.7-4.3%). I'prayHLl noTpeEnaTea
B HAHBOJILIUCM KOIHUCCTIC, HO HX BKAAL B OBILYK)
NOTPEIIEIIYIO KHRYIG BHOMACCY HE3HAUHTENLHA
{rasi. 1}

B TapiruiickoM ypounine, Fi camios sesoapa,
HILATHIX JCOMAPAOM, IIAHBRICUIES CPEAU BCEX
ORIACTCH, r3yueunsix namk {44.7%); Fi caMok u
Moutoanix ocokell cocrarnger 51.8% and 3.7%,
coorgercrsenHo. HX BRIAL b 0BIIYIC MOTPERIEHAYIO
AHBYIO BroMaccey cxoxk {Bj = 45.0%, 51.8% u 3.2%)
(pitc. 3). B XocponcKoM YPOUISIUE, CaMILbl, CAMKH 11
MOJIOAHIC DCOBH A0BBIBRIOTCS JIEOUAPAOM B PaBHOH
Mepe (IFf = 28.7-35.2% u Bj = 28.3-34.9%). B
ypouuue Xaua/Rop, AOBRBATCS B OCHORIIOM CaMKIT
cesoapy (Fi = 80.0% v B = 12.0%) n 3afiipl-pycakn
CTALOBHMTCH RaIKIZOH UaCThio nbiraki neonapda (Fi
= 32.0% w Bj = 23.4%) (puc. 5).

¥ Be30APOBEIX KOINOE, BKIATL NONOBO3PACTHBIX
KJACCOB B OBINYID MOTPEETEHAYID KARBYK BIOMAaccy
(B}) nMeer BbcoKYI0 HOMOKITENLHYO KOPPEIANHK
¢ IIX YaCTOTOR BeTpeuaeMocTH b skexpementax (I7)
cornacao ypapucuuo Bj = 0.915 Fy + 1.573 {r =
0.98, n = 12). DTo yKaszhBaeT na o, uTd
BCTPCYACMOCTH OCTATKOB KO3JIOB B IKCKPEMEHTaX
HA/CHKILO H AACKRATIO OTPAXKAET PONL AAHHOTO BHAR
JOBRIYH B ITHTAHKK JE0MTANAA.

Kak nokazaHo Ha pHC. 6, OTHOCHTCHLHO
NOI0BC3PACTION CTPYKTYPhI KuBywed 1onyIsuim

- Be30apODLIX KORMOR, TONRKD CAMKH NOUOKKTENLHO

HIBHPAKITCH MECTHBIMH MeomapjaMu (IHACKC
usrnpatenstocry Yusnera D paprhpyer ot 0.09
XocposckoM ypounnle 1o .79 p Xauamsope, npn
obleM cpedaneM 0.29). Camul BCrodpa HIRRPATEABIIO
AOBBIRAKITeH TONLKO 8 Capuniickom ypoumuoe (D -
0,10}, ne n3supaorea » XacposcKom ypourng (I3
= -0.09) v ke AopuIBaKTCs B Xauagsope (D =§). 13
pe3yILTaTe, OBIHA cpeaHni racke D cocrasuaer
-0.12. Monoanle ocoBll Be3oapa AOBBIBAIOTCH B
Meubuiefl Mepe, ueM OHH CCTCCTRCINO AOCTY b (He
H3BHpAIOTCS) BO Beex ornactax (D = -0.12-0.87,
ormAft cpeauaft —3.42). Paanuuust pernonaibibix
{110 YPOUHIIaM) B OBIMX BEAHYHH D n0cToBepHO
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2. Predator-prey relationships

According to different guesstimates, all suffering
from some kind of subjectivity as based on “word-
of-mouth reports” (Anonymous, 1998; Gasparyan
and Agadjanyan, 1974; Kasabyan, 2001; Khorozyan,
1999; Lukarevsky, 2041b; Walker, 1994), no more
than 10 leopards (adulls, subadults and cubs) may
supposedly live now in Khosrov Reserve and beyond
within the study area of ¢a, 780 km®, According to
the mean values of daily prey consumption rate
estimated in the leopard, 70 g meat/kg body wt/day
(Goszezynski, 1986; Mizutani, 1999; Stander ct al.,
1997}, body mass of the live leopard, 45 kg and the
proportion of edible biomass in whole prey bady
mass, 75% (Mizutani, 1999; Oli, 1994; Stander ot
al., 1997), they will kill 15,330 kg of prey per
annum. Based on information presented in Table 1,
local lcopards will kill 14,180 kg of the bezoar
goats, including 4,752 kg of male bezoars, 6,914
kg of female bezoars and 2,514 kg of juveniles. In
numbers, this biomass will translate to 128 males,
247 females and 168 juveniles, in total 543
individuals, removed by the leopards per year.

In the big cats living in prey-rich environments,
the predator-prey ratio is 1:90 to 1:300 in numbers
or biomass (Mizutani, 1999; Okarma et 4., 1997;
Oli, 1994}, so the sufficient number of the bezoar
goats for the leopards in Khosrov Reserve and
beyond should make 900-3,000.

3. Feeding competition

The bears living in Khosrov Reserve are almost
exclusive vegetarians, feeding on roots, fiuits, berries
and green biomass. Hence, the Lp is negligible in
the pair leopard-bear (0.013) caused by accurrence
of buckthorn berries in several leopard scats found
in winter. The lynx feed maioly on Furopean harcs

PA3MIUANHCE MEAAY CAMUIAMH, CaMKaMH I MOJIOALIMH
acoramu Be3capos (P < 0.05, n=4).

2. B3auMOOTHOIIEHH A XHIHHK-XepTBa

CoriacHo pasanubbiM HPCABAPHTCILHLIM
OLICHKaM, KOTOPLIE CTPAf2KIT OT CYEBEKTHEHIMA
yeTHoi nicpopmalgnt (Anonymeus, 1998; Gasparyan
and Agadjanyan, 1974; Kasabyan, 2001; Kherozyan,
1999; Lukarcvsky, 2001b; Walker, 1994), ue sosiee
10 nconapaop (p3pocibie H MONOABIE OCOBH I
JCTCHLIIUH) MOTYT NPeANONOKHTENRIRG XHTh ¢elivac
6 XOoCPOBCKOM 3alOBEARHKE W BOKPYI HCTO B
npedenax H3yueHHoNl osnacti {okono 780 km™).
CornacHo cpeHHM GENHUHHAM CYTOUHON NOpIHHE
MstCa, nocaacMoil nconapaom, 70 r/kr peca Tena/nene
{Goszczynski, 1986; Mizutani, 1999; Stander et al.,
1997), Beca rena XHBOIO Jeonapay, 45 Kr 0 Cpeanero
COOTHOLIENHS CHEAOKION BHOMACCH! K OBIIEMY BeCy
Tena xeprtebl, 75% (Mizutani, 1999; Oli, 1994;
Stander et al., 1997), onu aosmpair 15330 kr
IoBLIvH B rod. Ha ochore shchopmanmn & taon. 1,
MecTHBIE Jrecuapak aosrsair 14180 kr sezoaponox
KO3M0B & Tod, skmouasd 4752 kr caMuos, 6914 xr
caMoOK H 2514 xr Monoanix ocokefi, B iepecucte na
YHCICHHCCTD, 9Ta BlHoMacca coctamisier 128 caMuos,
247 camok 1 168 momoanix, B obimem 543 ocorn,
KOTOPBIE HILIMAKTCS NCONApAAMH B TOA.

¥ KPYUIRIX KOUICK, KIBYUHX B 3KOCHCTEMAX ¢
BOTATBIMH NHIERBIMH PCCYPCAMH, COOTHOIICHHE
XMUEHK-XepTRa cocrapanger or 1:90 ao 1:300 b
nepecueTe Ha UHCIEHHOCTD HAH ERoMacey (Mizutani,
1999; Okarma et al., 1997; Oli, 1994), noaromy
JMOCTATOUHOE KOMHUECTBO BE30APOBLIX KOINOR AN
HeoMapoB 1A H3YUEINoN TEPPHTOPHI AORKHO
cocTapnats 900-3000 ocosed,

3. IMumenan KOHKYpeHIHA

Meangenu, xHByLIpe 8 XOCPOBCKOM 3aN0OBCAHHKS,
SBIAKTCA MNOUTH HCKNIOUHTESILIBIMH
BETeTapHAHLAMHA, [HTAKILIMHECS KOPESIMH, TTOAAMH,
ACOMAMHE 1f 3encHol Braomaccofl. Takum ospaszom, TP
B mape Jeonapi-Meareb HruToxHo man (0.013) s
PE3YNBTATE BOTPCHACMOCT SC04 KPYHIHHBL B
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and rodents and the LD in the pair leopard-lynx is
also insignificant (0.02) as a result of occurrence off
European hare remains in several leopard scats.

4. Distribution and habitat use

As measured on our GIS map, our study arca
encompasses the following landscape belts:
grass/forbs - 225.8 km® (29% of range) (clevations
1,600-2,300 m), subalping grass/forhs - 180.0 km?
{23%) (2,200-2,600 m), wormwood/ephemeral/grass
- 173.8 km® (22%) (1,200-1,600 m),
Juniper/beech/onk sparse forest - 139.6 km’ {18%)
{1,400-2,300 m), alpine grass - 33.4 km” (4%}
(2,600-2,800 m), wormwood/cphemerul - 22.6 km?®
{3%) (800-1,200 m) and permancnt snowfields -
9.3 km? (1%) (2,800-3,200 m),

The landscape preference ratio PR is distributed
as follows: 3.0 for juniper/beech/oak sparse forests,
0.7 for wormwood/ephemeral/grass and grass/forbs
and 0.4 for subalpine grass/forbs, So, the “critical
habitat is juniper/beech/oak sparsc forest.

Distribution of leopard scats and tracks by
clevations: Khachadzor — mean 2,164.5, 8D =320.8,
n = §; Khosrov — 2,074,0, SD = 154.0, n=7; Garni
—1,441.1, 8D = 234.6,n=9.

DISCUSSION
1. Feeding habits

According to superficial surveys, in Armenia the
leopurds feed on the wild boars, bezoar goats, caitle,
simall livestock, dogs, hares, murid rodents and birds
(Kasabyan, 2001). Present study, however, has
shown that in Khosrov Reserve thesc predators feed
overwhelmingly on the bezoar goats which are
common throughout the leopard distribution area

HECKONBKHX SKCKPEMEHTaX Jeonapia, Hafl ZeHHDbIX
HaMH 3AMofl. P'HICH NHTAETCS B OCHOBHOM 3afiliaMi-
PYCAKAMH 11 TPBI3YHAMI H LP B 11A0E AS0NApA-DhICH
TakiKe Hesnauurensita {0.02) B pesyaprare
BCTPCYECMOCTH OCTATKOR 3aflICR B ICCKONRKHX
HKCKPOMCHTAX JICOTAPIA,

4. PacnpocrpaHeHHe H HCTIONL30BAHHE
MECTOOBHTAHHT

Hamepenns no THC xapre rokalzami, ute B
I3YUEHHOH HaMH OBNACTIL (IPEACTABNCHL] cnc_r_lguoumc
nauanadTHbLIE NoAcA: cyxocTenu - 225.8 kM™ (29%
opnacti) (purcora 1600-2300 M uan y.m.),
cynanbinickre nyra -180.0 KM {23%) (2200-2600
M}, NONBHHO-3eMEPHO-TPABIHHACTLIC COOBIICCTLA
S 1738 xal (22%) (1200-1600 M), MoxcKcBenOBG-
EYKOBO-IYBOBLIE pedkoacchs - 139.6 KM {18%)
(1400-2300 M), amauiickie ayra - 33.4 KM’ (4%)
(2600-2800 M), DONMLIHHO-2PCMCPIRG COORINECTRA
-22.6 kM° (3%) (8001200 M) 1 cuexuukd - 9.3 K
(1%) (2800-3200 m).

CTenenn NpeAmovMHTacMOCTH daiamnadgror PR
pacnpenenieTca CAcAYOUMM ospazom: 3.0 ans
MOX KERESIORG-EYKORO-AYBOBMX pefxonechift, 0.7
S NOUBIHKO-3(heMEePHO-TPABAHICTLIX 1l CTCHIIBIX
coosiects 1 0.4 ana cysanpnafickax ayron. Takum
OBPa3OM, “KIIMEBLIM MCCTODBHTAHHCM  SBISETCS
MOXKXKCBCIOBO-BYKOBO-AYBUBOE DEAKOIEGHE,

Pacnpcacnciime 9KCKpeMeios H CISA0B feonapaa
[0 BLICOTAM 11 ypounmaw: Xauafasop — cpelHee
2164.5, 8D = 320.8, n = 8; Xocpor—2074.0, 8D =
154.0, n = 7, Tapuu — 1441.1, SD =234.6,n =9,

OBCY2KAEHHE
1. ITuranue

Cornacu: GE30PILIM HCCISAOBAHASNM, B APMEHHH
Neomapabi MATANTCA KABAUAMH, BE30aPOBLIMIL
KO3MaMH, KPYIHIM H MCIKHM POTATbIM CKOTOM,
COBAKAMH, 3afiliaMu, MbITICHUIBIME TPBISYHAME H
ntuuamd (Kasaubyan, 2001}, Hacroaumee
HCCIIEA0DAHHE, QAIAKD, HOKA3AI0, UT0 B XOCPODCKOM
3aM0DEAHIIKG OTH XHIWNKKH LOBLIBAKT &
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in this reserve and supply most of cnergy resources
for these lelids (Table 1, Figs. 4 and 5). Here, this
predator-prey pair is strongly associated with cliffy
and rocky highland habilats and local people have
Justly been naming the leopard “the goat shepherd™.

The bezoar goats ideally meet all requirgments
of the leopards to the staple prey which are confined
to prey availability, abundance, size, vulnerability,
and behavioral response in a given place and time
{Bothma ct al., 1997).

Prey availability relers io the chances of
encountering and successlully killing a specific prey
while prey abundance influences the frequency of
possible hunts, and both these characteristics are
abviously high for the bezoar goats in Khosrov
Reserve.

Prey size is important as it relates to the balance
between energy expenditure and gain during the
hunting process; the large carnivores, particularly
leopards, arc energy maximizers and prefer the prey
that is most profitable in a given area and time. The
range of body masses of the bezoar goals (22-46
kg) falls within the optimal modal prey size for the
leopards (Johnson ct al., 1993).

Prey vulnerability indicates the prey’s ability to
escupe when targeted and it is another characteristic
which may shape the hunting behavior of a predator.,
Terrain roughness of the leopard habitat in Khosrov
Reserve provides abundant cover for suceessful
hunting by stalking and/or ambushing what greatly
increases prey vulnerability in this area, taking into
account that the leopards may conceal themselves
behind the cover as low as 20 ¢m {Bothma and le
Riche, 1994a).

Prey response to predation is atlributed to prey
availability and may include either flight or
aggression, and necessitates a predator to choose a
right prey to achicve a successful hunt. The bezoar
goals do not possess special unti-predator defense
mechanisms and this adds 1o their availability and
vulnerahility.

All these characteristics of the bezoar goats do
not change in seasons, making them the staple prey
to local leopards all year round.

Among the sex/age categories of the bezoar
goals, just adull females have been posilively selected
by leopards in all study arcas of Khosrov Reserve,

MOAARBICHIGM BONBUIHHCTBE HMEHHG BE30apORhiX
KO3J0B, KOTOPBIC OBLIYHLI No Beel oBjacrn
PACTIPOCIPANEIIMA NICONAPAA B 3a0REIHHKE H ROKPYT
HETO 1 KT BOJNLLIY ) YdCTh SICPTHH STIM KOILAUBHM
(Tasn. 1, pre. 4 1 5}, 3ager, 9Ta Napa XUOHIK-KEepba
NPOVHO CBA3AHA CO CKAJIHOTHIMI H KAMEHHCTLIMH
BbICOKOTOPHBIMA MECTOOLHTANINMH 11 MCCTHLIC
¥ TCIH CIPADEAIHEO HAZLIBAKIT JICONSP/A “KOILHM
NACTYXOM .

Gezoaponbie Ko3asl HASANBIG ¥ AOBICTDOP KT
BCCM TPEEOGAHHAM JIEONAPAA K KJOUCBLIM BHAAM
ACELIYH, KOTOPLIE CROMLTICH K ADCTYTILIGCTIE, ORIUTHIO,
pasMepy, YSASBHMOCTH H IORGACHUCCKOMY OTBETY
JKCPTEbL b AAHHOM MecTe H B Aannoe spemy (Bothma
elal., 1997),

Jocryniocts KepTishl OTPAKACT MAHCLI BETPETHIDL
I YAAUHO JOBSITE KOUKPETIBIE 13K AOBLIMIL, TOTAA
K4K OBHANC KEPTRLT BIFAET HAL YACTOTY HOSMOKHLIX
OXUT, H OBC 3TH XapaKTePICTHKH QUERIALG BbICOKH
AN GCI0APORLIX KONOB B XOCPOBCKOM 3a110BGIHKC,

PaaMep CpTBBI BAaKEH ¢ TOUKH 3PeHHS Baanca
MCKY YHCPTCTHUECKHMH 3aTPATAMA 1 BBUOASMN B
npougccce 0XoTbl. KpyiHoe XHIMHHKA, B YacTHOCTH,
ARIHIOTCH MaKCHMIATOPAMH NONyUaeMofl sneprun
H NPEAloYrTaiT AORBIUY, KOTOPas HAHEOIEE
BBITOJIAA B NAHHOM MECTC B BpeMa. Pamax maccnl
TGa BEI0APOBLIX Ko3nok (22-46 kr) nonagact B
Npeaent] CIITHMATLHOD PasMepa Tena XCPTab! s
aconupaa (Johnson et al., 1993).

¥ AIBUMOCTE KCPTUBL YKAIBIBACT HA COCOBHOCTE
SKEPTERI YREHKATH PN ATAKS 1} ABAACTCS €ILe GAROH
XAPAKTCPUCTHROA, (DOPMAPYMER OXOTHHYLES
noreAenue xuinunky. IlepecoucHHan MecTHOCTL
MECTOORITAHHE Ncomapaa B XocpoBCKOM
FANOBESANHKS AZCT MHOMOUHCICHHLIE YKPLITHA LIS
YCneurnofi oX0TL MeTOL0M CKpafplBAHAS H/in
KCITYIHRAIIA, UTO CIUILHO YROHYHBALT YI3BHMOCTD
FKEPTB B JAHHOM PEIHONE, ECMIH YUECTD UTO JICONapAL
MOTYT YCNGIHO CKPAALIBATE W3-33 1IPHKDBITHS
upicoToft Beero 20 cm (Bothma and le Riche, 1994a).

Crber AKepTBbl 1Ha XHUIHKUCCTDO OTHOCHTCA K €6
AQCTYIHOCTH H MOMKET BKJIIOYATE B CEBA BCTGTEO HITH
ArPECCHBIDCTR, RREHYKIAA XHUIHIKA GLIBHPATL
HPABHARIYIO AOLRIUY ANA YCTICHIHOA OXOTEHL
Besoapossie KO3kl HC HMCKT CHeUMaNLHEIX
3AWHTIBIX MCXAHH3IMOB, HANMPABICHHLIX TMPOTHN
XUNYHKOR, UTQ YRCIHYIBACT KX ACCTYIOHOCTL H
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whereas the juveniles are not (Fig. 6). The same
trend is also found in the leopards living in Kopetdag
mountains of Turkmenistan {(Lukarevsky, 2001a).

Adult males are sclectively taken by these big
cals only in Gami districl, Most likely, this is caused
by the fact that the vicinities of Exanos ML {1,824.3m
above sea level) where we collected all local scats
have been usced occasionally by onc male as a
marginal part of his home range: testimonies of
local people and our ground track data (10.240.3cm

11.410,.5¢m, n = 6/} track set, dirt, March 2001)
prove this. Male feopards always take bigger prey
than females do (Bothma et al., 1997). No female
or subadult leopards are recorded here for quile a
long time, possibly due to the lack of permanent
water sources and safc breeding sites and high level
of human disturbance (proximity to urban
landscapes).

At an opposite point is Khachadzor district which
lies in easternmost Khosrov Reserve and contains
the most remote, wildest and the least disturbed
hahitats. According to information provided by local
people, reserve rangers and our studies {recognition
of individual animals and their movement patterns
from their snow and ground tracks, unpubl.), the
main part of the resident population of leopards
must have been concentrating here und using it as
a secluded breeding area, Here, we did not find any
traces of male bezoar goats in the leopard scats and
have noliced the predominant role of female bezoars
and European hares in the lecopard dict. Apparcntly,
this indicates the preference of slender female goats
and small wildlife by subadult and female leopards,
especially when hunting with cubs.

The Khosrov district harbors many good habitats
for sate exislence of the leopards, but is not as
pristine as the Khachadzor district, so it occupies
the intermediate position and no prefercnce for
sex/age catcgorics of the bezoar gouts is found here.

The commonness of the bezoar goats in Khosrov
Reserve makes the leopards 1o hunt on wild boars
very infrequently (Table 1 and Fig. 4). In spite of
their abundance in this protected area, local boars
are quite aggressive and can retaliate viciously with
making setious injury to an attacking leopard like
it is observed elsewhere (Karanth and Sunquist,
1995; Ramakrishnan ct al., 1999). Morgover, the

YAIBHMOCTD.

Bce 3TH XapaKkTepricTHKH EE30apORLIX KO3NOE He
H3MEHSIUTCA [0 CE20HAM, UTO JeNaeT HX CTasHmbRoft
KTi0ucsef A0BbIUCTi 41A MCCTHLIX NCconapion B
TEUCIHE HOUTO IO,

CpeAn LOUOBO3PACTIEIX KIHCCOR REI0APONRIX
KO3NOB, TOILKO CAMKE HONCKHTENBHO N3EHPAINTH
NCOHapAOM GO BCCX OBJACTAX XOCPORCKOTO
JAMOBCAHIKA, [3YUEHHDLIX HaMIL, TOrIA KaK MONOIBIE
0COBA He HIBHpatoTea (puc. 6). Takad xe TeHAeHA
osHapyxena i ropax Komeraar TypxMenkcrana
(Lukarevsky, 2001a).

Bapocnule caMUB! H3BHUPATENEHO LOBBIBATOTCS
neomapaoM Tolske B FapHIficKoM ypounme.
Hakponee BeposATHO, 3TO BLI3BAHO TEM, UTO
okpeetiocTd . Epanoc (1824.3 » mag y.u.), TAC MLI
HAHLTH BCC TPORBI SKCKPCMEHTOR AIMNION0 YUacTKa,
HEPSTYAAPHG NCHGIRYENCH OAHNM CAMILOM
IeoTlapia B KavyecTBe KPAenoro y4acTKa choef
HHIHBIHLIYANLHOI TEPPHTOPIH: TOKA3AHHA MECTHBIX
FKHTenel B HALH AaHHbe o cnedam {10.240. 3cm
11.4£0.5¢cm, n = 6/1 genouka cnenon, rPA3L, MapT
2001 r.} aoxazpisaor 310. CaMUL! Neonapia Beeria
OOBLIBAKT BONeE KPYNHLIE XKepTBh, YeM CaMKH
{Bothma et al., 1997). Hu caMkn neonapaa, HIL
MOMOABIC OCOEN HC 3apCTHCTPHUPOBAHBI 3AECh B

TEUEHHE JOCTATOUNO NPOJAOIIAKHTENEIOT) BRCMCIH,

BOIMOAHO, BHHAY OTCYTCTBHAR HOCTOANNLIX
HCTOUNHKOB BOLBL H BE3ONACHBIX MECT ANS
PAa3MHOKCHHS H BLICOKOrO YPOBHA ECCHOKOfCTBa
€O CTOPOIb YCMOBCKA (BJAHIOCTh K FOPOACKHM
JaHIIachTaM).

[IpOTHRONONOK ITOCTHIO ITOMY ARINETCH YPOUHIIKG
Xauansop, HAXOAAWCCCH & CuMOM HOCTOKC
X0OCpOBCKOTO 3dN0BCAIIHKA, KOTOPUC COACPKHUT
HalFQJACC OTAAACHIILIC H AHKNIC 1 NaHMCHCC
NOBPCKACHHBIE MccTeoRuTannsa., Cornpacuo
HIPOPMALHH, 1IDCAOCTABICHUOR UaM MECTURIMI
HUTEUAMH, JIECHHUNMIL 3aTIOBEAHHER H HAIIIM
HCCNEAOBAHHAM {PacTio3HABAHHE OTACHBHLIE OCOBCH
H HX NepeAbRKCHH IO CCAaM Ha CHCIY H [PYHTC),
3ACCL LOIGKHA BLITh COCPCACTOUCHE H PA3MIOKATECH
OCHOBHAR YacTh PEIHACHTION TOMYAsLHH Neonapas.
34¢eh MBI LG OBILAPY UK OCTATKOB CAMIIOR KE30apa
B 9KCKPCMCUTUX JNCONAPAA H OTMCTHAH
AOMHEHPYIOWIYD pojlb CUMOK Gosoapa N 3afiuen-
PYCAKOB B NHTAHAH XHUIHHKA. [To Bech BuanMoCTH,
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boars screech loudly when threatened and force
predators to stalk from a long distance (like the
leopards do with any vigilant prey - Bothma ct al.,
1997) what is difficult in highly precipitous landscape
of reserve. Apparently, local leopards arc not
motivated to hunt on this prey and lack special
hunting tactics.

The input of small wildlife to the leopard diet in
Khosrov Reserve is significant in numbers, but
subtle in biomass input {Table | and Fig. 4} and
occurring only when a predator moves from onc
“island” of its rocky habital to another one through
the sparse juniper forest or plateau grassland where
the hares and rodents are plentiful.

We do not have a ground to speculate that small
prey are actually much more frequently taken by
leopards than detected from their scats. Traditionally,
the rodents and other small mammals are betieved
to be consumed by large predators completely
without leaving 4 trace in fecal material, what creates
undercstimation of the role of this prey in a predator’s
diet {Bothma and I¢ Riche, 1994b; Karanth and
Sunquist, 1995}, ITowever, we challenge applicability
of this rule to Khosrov Reserve’s leopards, as the
undipesied remaing of rodents and European hares
(hairs and pieces of skull, limbs, claws, ribs and
backbone) were frequently found by us in well-
prescrved condition in the scats of lynx. So, we
suppose that local leopards act as typical energy
maximizers and do not hunt speciatly on small
wildlife, preferring high-calorie and available bezoar
goats, but may take them opportunistically.

#T0 YKa3blBacT HA MPCIMNOUTEHHE HAAMMHLIX CaMOK
BE30APa H MEILKHX JKHEOTHHX MONO/ALIMH OCOBAMHK
H CaMKaMH JIeoTIap/a, OCOREINI0 KOIEA OHH OXOTATCS
€ KOTATAMIL

XocpoBeKoe YPOUHILE COASPXHET MIOKCCTRO
XOpOWHX MECTOOBHTAHHH ANA BE3ONACHOrO
CYMECTBOBANHA JcoNapaa, HO OHO He Tak
HEPRO3AANNC, KIK Xd4aa3op, IOITOMY JaHHMAET
NPOMCKYTOUYHOC NONOXeHHe, H 3Aech HeT
MPCANOUTEHIA KAKOoMY-NHBEO ONpeieleHuomMy
IONOBOSPACTHOMY KNacCy Be30apOBEIX KONOB.

OBBIMHOCTh BE30APOBBIX KOINOE B XOCPOBCKOM
JAHOBEAHNKES IIPHEOAHT K (UENL 11CYACTHIM CNYy4aaMm
[MOBLIBAHHS KREaHA MECTHEIMIT TTeonapamu (rasi, |
u puc. 4). HecMoTpa Ha 1IX OBHIHE B 3aMOBEAHHKE,
KaFallbl AOCTATOUHO aTPECCHBHLI H MOTYT OKAa3aTh
OXCCTOUCHIIOC CONPOTIRACHHE ¢ NPHUMHEHHEM
CEPhCIIMX YECUMH ATAKYIOWEMY Neonapdy, KaK 5T¢

_opnapyeio B apyrux Mcctax (Karanth and Sunguist,

1995; Ramakrishnan ct al., 1999). Kpome storo,
Kanaih rPOMKO DH3XAT IPI! YIPo3e H BLIHYKAAKT
XHIIHUKOR CKPAALIBATh: ¢ AIHHAOK DHCTAHUMY {(KaK
NEONapabl ACNANT C NUB0H BANTCILHOR A0BLIUCH -
Bothma et al., 1997), uto Tpy.aHO OCYUWECTBHTL D
BBICOKOUOPIBIX YCIOBUHX 3anorcanmka. [lo-
BILANMOMY, MECTHRIE JICOTIAP/BL 1€ HMCIOT CTHMY 1
OXOTHTLCA Ha IAHHLIA BHA JOBLIUH, H BM HEAOCTAET
CICHHANLHON OXOTHHULER TAKTHKH.

Bknag MeaKux XHBOTHLIX B MHTAHHE NEonapaa
B XOCPOBCKOM 33aNOBCAHHKE IHAMATCICH € TOUKH
JPCHHA UHCJICHHOCTH, HO BKRAA HX BHOMACCLI MAn
{rasn. 1 1 pic. 4) H IMEeT MecTo TONLKO TOTA8, KOUiA
XHIIHHK NEPEARHIAETSS OT OAHOTO “OCTpoBa’ CROEID
CKAMICTOTO MECTOOBHTAHHA K APYTOMY uepes
MOXGKCDCTIODOC PCAKONECLE WIH CYXOCTEND Ha IUIATO,
TAC 3afB! H PPLIZYHLI OBEALHLL.

Y Hac HCT NoLoAA NMPCAMONArath, YTo MelKHe
HHBOTHRIE B ASHCTBRISIBIIOCTH I'OPA3I0 aKTHBIESE
AOBLIBAIOTCA JNEOMapAoM, UeM 5T¢ BHIHC H3
COAEPKHMOTO HX SKCKPeMeHTOB. TpaakuiicHRo
CUHTAETCS, UTO TPBI3YHEL M ApyrHe MelkHe
MICKONATAOLIRE IOeJANTCA KPYTHLIMIL XHLUTHHKAMH
NOMHOCTLEY BE3 OCTATKA b (PeKaNLHOM MaTEpHaNe,
YTO CO3AZET HELOOUSHKY POJIH STOTO BHAA AOBLITH
p nutannn Xxupexa (Bothma and le Riche, 1994b;
Karanth and Sunquist, 1995). O.anako, Mbl IpHIRACK
OIIHEOUHOCTL 3TOTO 3AKAKMCHIA B OTHQUICHHC
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2. Predator-prey relationships

The leopards easily change food prelerences
when staple prey becomes less available and the
studies of spatio-temporal dynamics of leopard dict
tay reliably indicate changes in prey populations
{Ramakrishnan et al., 1999). In Khosrov Reserve,
the bezoar goats are prescnt in aver 90% of the
leopard scats and contribute more than 90% of total
biomass consumed by these felids (Table 1, Figs. 4
and 5}, indicating the sufficient and stable number
of this staple prey for the carnivores. Now, we need
1o translate this information to the numbers of the
bezoar goats which nced to exist locally to remain
a sufficient prey base for the leopards in his protected
arca as it is evident from dielary analysis of leopard
scats,

It is hard 1o say precisely how many goats are
living now in Khosrov Reserve, but obviously they
slay common in all areas visited and studied by us
as shown by numerous sightings of grouping animals
(5-22 per group), abundance of kids and juveniles
{on average, 2 per adult female), very frequent
records of bezoar hoof tracks and pellets and as
claimed by local people and rangers. This population
is strictly resident and is insignificantly affceted by
such negative factors as poaching and livestock
grazing. The wire leg and neck snares were found
and dismantled by us several times set near the
entrances of the caves where the goats rest, but they
have very limited distribution and arc uscd
principally in close proximity to human settlements
(Garni district) so that to Facilitate the snare checking
for timely prey removal. The gun-shooting of the
goats is net practiced as demanding substantial
physical efforts from the poachers. Domestic
livestock has been grazing in Khosrov Reserve in
habitats other than used by the goats: cattle and
hotses graze mainly in riparian lowlands with lush
vegelation and never reach the cliffy terrain where
natural fodder is very scarce and animals can casily
injure themselves or dic, whereas the sheep graze
in flocks on the alpine platcaus and do not leave far
away Trom the shepherds” camps.

We have identified above that 900-3,000 bezoar
goats should be living in our study arca to remain
the staple prey of leopards under our approximate

Aeonapaos XoCposekoro 3anescanKa, TOCKOIKY
NEHEPEHAPCIINBIG YACTH TCIA JUALCH H [PLEYHOR
(RoMoch!, KYCOUKH Uepena H KoHeuHocTel, ko,
pPeBpa H MO3BOHKH) YACTO BCTPEUAIMCh HAMH K
XOPOHIO COXPAHESHHOM BHAE G SKCKPEMENTaX PLICH.
TaxnM 0BpazoMm, Mol IOAAraeM, YTO MECTHLIE
NICONapabl ACACTBYIOT KAK THITHUHLIC MAKCHMH3ATODM
SOCPrHH H 1IC OXOTATCA CNCLHAJILHO HA MCIKHX
KIBOTHLIX, MPCAMOUHTAA DHICOKOKANOPUAHLIX K
AOCTYNHLIX BE30APODLIX KOIIOL,

2. B3anMOOTHOLIEHHSA XHIIHHK-2KCPTBA

Jleomapanl NeTKO MEHAKT NHIERBE
Mpe AMoYTeH s, KOTIa KINOYenas AOELUA CTAHOBHTCA
MeHee HOOCTYNHof, H HccledoBaHHe
MpOCTPaHCTECHHO-BPCMCHHO ARHAMHKH CTPYKTYPLBI
NHTaNHA ICONapaa MOXKCT AOCTOBCPHO YKA3bIBATL
Ha HIMCHCHHA B menynsue xeptont (Ramakrishnan
et al., 1999). B XoCpOBCKOM 3aNMOBEAHRKE,
BE30PORLIE KO3NEL MPHCYTCTBYIOT B Bonee uem %0%
SKCKPEMCHTOB Nconapia H BERAILIBAT BoJlIee UeM
90% oBlIcit 2xHBOf BIOMACCEL, NOTPCENACMO STIME
xnmuukaMu (Tan. |, pie. 4 u 5), ykasupas Ha
AQCTATOUNOCTh H CTABHIBIIOC COCTONNNG STOMH
KIUIOUEROH n0BIUE ans XHIHKos. Cefivac nam
HEOBXO0JAHMO MepeBecTil 3Ty HHGDOPMaNlK B
YHCCHHOCTL BC30apOBLlX Ko3oB, KoTopas AoKHA
CYWICCTBOBATh B JAMOBCANIKS, HYTOGLl 3TOT BHI
OCTALAICA KMIUUCHEBIM 1170M JKCPTRBL LA JICOTAPACS,
KaK 9T0 OUCRI/HO H3 aHann3 COACPRUMOTS
ZKCKPCMCHTOB XHIIHHKA,

Cefiuac Tpy.AHO CKASATH TOUIG, CKONBKO KOXIOB
KHUBYT ccliuac b XOCpOBCKOM 3aNORCAUHKC, HO
OUCRHAO, UTO OHH QCTHIOTEH OBBIUILIMHE BO HCCX
YPOUHINAX, KOTOPLIE Mbl IOCETHNH H II3YVHAH, KAK
BHIHO H3 MHOTGMHCIEHHLIX BCTPEY ¢ rpynnamll 3THX
KNBOTERIX (5-22 OCOBCH B CPYNNC), OBUAHS KOZNAT
M MOADARIX ocone (B cpemnien, 2 11a caMKy), OueHb
YACTRIX NAXOJA0K CNEAOR KOTIRIT RE30apoB H WX
thekaili, B cornacHo HHGOPMALIH MECTHLIX
suredielf B JTecHHUNX. DTa NOMyNAOHA CTPOTS
[EIHARINIA 13 NAXOAHTCS TION OUENh HE3HAUHTETBIhIM
BAHANLCM TAKHX NETATHBHBIX {(PaKTOPOB, KaK
BPaKQHLEPCTRO I BLITAc ckoTa. Ilpobonoudric
JORYUIKA BBUTH HECKONBKO pa3 OBHapYKeHL! H
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guesstimaie of carnivore numbers no more (han 10
individuals. This information contradicts the
published data that bezoar goat population numbers
n¢ more than 700 animals in all Armenia (Red Data
Book of Armenian SSR, 1987) whal urgently
demands for in-depth up-to-date census of these
ungulales in Khosrov Reserve and other regions of
the country. Substantial scientific work will be
needed to count the bezoars in reserve, cspecially
in remole mountaing of Khosrov and Khachadzor
districts where the cores of goat and leopard
populations cxist and breed.

Another prospective rescarch issuc, and cven
more important than the bezoar census, is aceurate
estimation of the leopard numbers in Khosroy
Reserve. The only feasible and cost-efficient
technique to do that is to use camera photo-traps
which may say us how many individuals arc living
now in rescrve, of what sex/age composition their
population is and where do they live (e.g., Karanth
and Nichols, 1998). According to curvilincar
rclat@konship between the lcopard numbers and study
arcd  (Smallwood, 2001), the range embracing
Khosrov Reserve and adjacent areas could
accommodale as many as 38 cats what is more than
three time more than our guesstimate (10
individuals).

OBE3IBPCKCHB IIAMH YCTAHODJICHHLIMI ¥ BXO0JA R
WCHICPHI, NAC KOMIBLI OTALIXAKT, HO OHH HMEKr OUellh
OUPANUUESHIOE PACIPOCTPAHCHUS H ICTIONL3YIOTCS B
OCHORIIOM KEJM3H OT HACCACHHLIX NYHKTOB
(Fapuufickoe ypounic), uTa OBNErdYAST
HEPHOAHYECKYR) NPUBEPKY NODBYLICK H AYBATIE
Aoppiud. OTCTpen Be30apoBbIX KO3N0R He¢
IPAKTHKYCTCS, TIOCKONLKY OH TPEEYET 3HAUMTEEITETX
(PH3HYCCKHX YCHUNUIT oT BpakoHsepor. JdomaiiAnf
CKOT NAageTes i XOCPORCKOM DaloBeIHHKS B APYTHX
MECTOORHTAIIAX OT HEIONLIYCMULIX KOIAMA: KOPOBLI
0 JTOWAAN MACYTCH H OCHORIOM I NPHPCYHDIX
HH3MEHHOCTAX € NLIMHOGN PACTHTENBHOCTEE) 11
HHKOTA 11C AOCTIAKIT CKAN, Ne eCTECTBEHHBIR KopM
CKY/CH H AXHROTHLIC ICCKO MOTYT NOTYUHTE YBEULE
HJIH [IOTHEHYTD, TOTAA KaK OBLLI TACYTCA OTapaMH
HA ANBIIFACKAX IYTaX [ He OTIYUAITCS MaNeko or
HACTYILLHX NMareped.

Mu ompedennumn sume, uto %00-3000
BCI0APODLIX KO3IOD A0JDKHBI JKHTD B HCCNEI0RAHROA
HAMH OBIIACTI, YTOBLI OCTARATLCS KINOUEBOH AOBLIYEH
acomapga TpH Hawel oIeHOUHOR UHCIEHHOCTH
XHIUKY He Boace 10 ocobe. 3Ta HHcbopMans
HPOTHROPEURT OUYRJAUKOBAINIbIM IANILIM, YTO
UNCHEHHOCTh BE30EPORKIX KOIMNOB BO Becll APMCHINI
cocrapaser e pouee 700 ocouehi {Red Data Book
of Armenian 88R, 1987), uTo TpeRyer nporeasnig
CePLe3HLIX HCCTEAOBAHIT 10 COBPEMERHOR DIEHKE
YHCACHHOCTH 3THX KOMBITRLIX B XOCPOBCKOM
3afoBedHHKE H APYCHX PETHONAX PECUYBJIHKH,
TMoTpesyiTCA 3MAUHTENRIRC BAYUNO-
HCCIRAOBATEILCKHE PASOTELI IO YUETY UHCTeHHOCTH
F230apoDb B 3al0DeJHHKE, OCOFEHHT B OTAANEHHLIX
ropax ypouln Xocpon 1 Xauaazop rie cylecTByKT
H Pa3sMHOXKAKTCH OCHOBHBC YACTH NONYIALHE
KOSNOB H JIE0IADA0Y.

Eme oaHoR nepcNeKTHBHON OEXacTBIO
HCCNCAOBAHKS, 1 AAXKC BOJICC BAXKHOH, YeM yuer
YHCACUHOCTH BC304POBOre Ko3ja, ABNACTCA
ONPCAC/ICHIC YHCTCHHOCTH JIeoapaa B X0CpOBCKOM
3ancopeiHHKe. EAHHCTOEHHLIM pealbHo
OCYILCCTBHMEIM H SKOHOMHYHLIM CIOCOBOM ANIACTCA
HENoNLOBANNE (hOTO-NOBYUICK, KOTOPLIC MOTYT
CK438Th, CKOMBKO OQCORCH XHRYT ccHuac i
FANORCANHKS, KAKORA HOAOBOIPACTAE CTPYKTYPA
HX ONYJISTUHE H TA OHY SKHBYT (ranp,, Karanth and
Nichois, 1998), Coriacko KpHROIHHERHOMY
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3. Feeding competition

Analysis of food niche overlap in the pairs
leopard-brown bear and leopard-Eurasian lynx shows
that P pardus completely separates from other local
large predators in Khosrov Reserve by different
pattern of habitat use: bears and lynx live in the
sparse forests and densc thickets and leopards — in
rocky massits. Correspondingly, they take different
prey: the bears are almost exclusive vegetarians,
the lynx prey on hares and rodents and the leopards
take the bezoar goats. Actually, the physical traits
of the lcopard makes it an exclusive bezoar-taker
in ils precipitous and rocky ecosystem in Khosrov
Reserve: cunning, strength and exceplional climbing
skills of this predator leave no chances to other big
carnivores that cceasionally visit this habitat to
compctc for this prey.

The gray wolves (Canis lupus) do not act as the
principal competitors to the leopards, as they are
concenlraled in areas where domestic livestock graze
and prey principally on calves, sheep and foals, as
well as on wild boars. The only overlap occurs over
feeding on small mammals {rodents and European
hares) between the leopards and the lynx when the
leopards pass through the typical Iynx habilat
{combination of open grasslands and dense thickets,
mainly junipers, on the ridge tops) and take the
small mammals opportunistically; despite the lynx
arg uite common in Khosrov Reserve, they arc
unlikely to play a setious role of feeding competitors
to the leopard.

Kasabyan {2001) considers the birds of prey,
such as the bearded vulture (Gypaetus barbatus),
griffon (Gyps fulvas), black vulture (degypius
monachus), golden eagle (Aquila chrysaetos) and
black raven (Corvis covax) as leeding competitors
to the leopards in Armenia. These birds of prey arc
fairly common within the rocky habitat in Khosrov
Reserve and can potentially steal or compete for the
lecopard kills, but we neither witnessed nor heard

OTHOLICHAKY MCXIY WHCNCHHOCTDLIO NeoTapia w
Heeacaosannod Teppurtopliclt  (Smallwood, 2001),
apean BKAKAIIHA 13 coRA XO0CPORCKHEL 3aTIoDCAHHK
IT IPHIETAIIIHE MUK MOI Bbl COASRaTh 38 acoreii,
YTO BOJIEE UEM B THH PA32 BOJIBLIE, YEM LA OLCIHIKA
yucnenaoct (10 ocosei).

3. IInmeBast KOHKYPEHITUS

Anamz nepekpLIBaHill NHIIEBLIX HILO B TTapax
JCONapa-MeABedl B Teonapa-phich NOKA3LIBAET, YTO
P. pardus moMoCThO NIONUPYETES OT APYTHX
KPYIHBIX XHIMHHKOR XOCPOBCKOIQ 34NOBENIHKA
PazHUHBIM HCUOUB30BANIEM MECTOOBITANHN;
MCABCAH H PHICH GBHTAKT B PCIKONCCLAX H MYCTLIX
Japochsx, a ICONapanl - B CKaNHCTLIX MaccHbax.
COOTRCTCTRCIING, 0 MHTAKITCH DABTHUNKIMI
OFLCKTAMHT MCABCAL HOYTH HCKJUOUITCRLHDLLI
BCTCTAPHAKCL, PLICL NHTACTCH 3afitlaMIl I TPLLIYHAML,
a Neomapd — 5e30apoBLIMIL KoxTame. JeficTaimencHo,
tPHIHUCCKIC YCPTH JTcomapha AcHawT cro
HCKJNOUETEILIBIM OXOTEHKOM 33 REI0ApIMu;
KORAPCTED, CHAA H UPCIBBUANG paisuTasd
CHOCOBEHOCTE K JNATATHE e QCTABIAST 1HANCOH
APYUHM KPYUHBIM XHILITHKAM, HEONAA IOCELIAILHM
€r0 MECTOOBHTAHILA, COMEPRIVATL 32 3TY A0BLIUY.

Cepbic soakn (Canis fupus) 1e ABLAKTCH
K()IIKprII'I‘ElMII deonapay, HNOCKONBKY OITH
KOHLCHTPHPYIITCA B OBNACTAX [AC BLINACACTCH CKOT
H QXOTHTCH B OCHOBHOM DA TEJNSIT, OBEIL 0 XEPendr,
A TAKKS 118 KAEanoy, Lepekphibanme nuin ciydasrcs
TOJNBKO OTIGCHTCIBIC MCIKHX MICKONNTANINX
{rprI3YIRL H 3afIL-PYCAKN) MEXKAY JIEONAPLOM H
PLICBKY KOIAZ ACONApA, Nepecexkaet THIHYHOe
MECTOOBINTAHKE PhICH (COUeTaHHE OTKPLITBIX CTefieH
H TYCTBIX 3apocich, B OCHOBROM MOXKCBCALUHKA,
O TRCHMM chlﬁ‘(]l;) H ADGRIBAKIT MCIKHX AHBOTHRIX
HPH YAOBIOM CAYUAE; HECMOTPSA Ha TO, UTO pPLICL
HOCTATOUHC OBBIUHA B XOCPODCKOM 3aM0GCAHHKS,
OHa He MOXKCT HIPATL CCPLCIHYE) POAL MIINCROT

* The equation is log N =-0.76 + 0.81 log A 5N — leoparg
numbers, individuals and A — study area, km™; n=43; ¢
=0.79, P < 0.0001). In our case, we took A = 780.0 km2
as cstimated in this paper.

. Ypavkenne log N =-0.76 + (.81 log A (N . - uHencHROCTL

JIeDllapJLaZGCOBII ¥ A — 1ICCTICAOBANRAS TCPPHTOPHA, KM,
n=43;r° =079, P< 00001} B3 nawecm cnyuag, Mb
MpHIARH A = 780.0 KM~ Kak CUpeAeneno B taHHOi

MYENMHKALHH,
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from locals about this. [n the only work that deseribes
the interactions between the leopards and large birds
of prey, Norton and 1lenley (1985) conclude that
no one of four reasons of black vulture (Aquila
verreauxii) attacks on these felids (hunting for food,
piracy, nest defense and food competition) is fully
explaining and the simple anti-predator reaction
may be the most possible cause.

4. Distribution and habitat use

Mapping is a very cfficicnt tool of studying territorial
specics, particularly carnivores (Sutherland, 2000),
and we have seen that in our leopard study in Khosrov
Reserve. The arca studicd by us (ea. 780 km™) is three
times larger than Khosrov Reserve itself (258.6 k™)
what makes inevitable the leopard movements outside
the protected arca and clashes with rural people. This
makes the meaning of the “edge effect” which is
described below and presents the highest threat to
survival of local leopards (Fig. 7).

In cur study, we put special attention to
identitication of the “critical habitat” as described
by Machr {1997): “the speceific arca within the
geographical arca occupicd by the specics on which
are found those physical or biological features (1)
essential to the conservation of the species and (2)
which may require special management
considerations or protection”. As such are functioning
the juniper/beech/oak sprse forests with precipitous
cliffy outcrops growing along the ridge lops which
provide abundant prey (bezoar goats and European
hares), sheller and watch-posts for spotting the prey
grazing beneath in the bottom of canyon. Domination

KOHKYpeHTa Neonapaa.

Kasabyan (2001} paccmaTpyiBaeT XHIIABIX TTHIL,
nanp. sopodaya (Gypaetus barbaties), BENOTONOBOLO
cuma (Gyps fulvus), uepHoro rputba (Aegypius
maonachus), sepiyTa (Aquila chrysaetos) 1 uepiore
ROpOHA (Corviis corax) Kak NAINERBIX KOHKYPCHTOR
necnapia B ApMeHlIII. Shu IITHILBL AQCTATOUEHD
OBLIYHBI B CKATHCTBIX MECTOOBHTAHHAK XOCPORCKOID
SANOBCAHUKE H MOTYT NOTEHUHANBHO MOXHILATE HITH
CONCPLIMYATD 33 JOBLIYY JICONAPAA, HO ML HHKOTAA
¢ GRIIK CRUACTCIAMH H 1iC CJILIIIANTH OT MECTHBIX
xkurenedi on aroM. B canpceriennofl pagoTe,
MOCBAMLERHOIl B3ANMOOTHOLIEHHAM JEOHAPAA o
Kpynkof XHWACH wranb, Norton and Henley (1985)
SAKIIKUAIM, YO HE QAR 13 YCTHIPEK NPHYHI ATAK
uepnoro rpicha (Aquila verreauxii) na a1y KOMKY
{(0oxoTa 3a ZOELIUEH, MHPATCTRO, SANNMTA MIE3AA 1
MIIIERAS KORKYPEHINA) He ORBACHAST RPAKACEHOIO
MOBCACHHS H HAIBONEE BOAMOKHON DPHUAHON MoxKer
BLITL TMPOCT&S PEAKLHA 3AUIMTE OT XHIMHHKA.

4. PacnpocTpaHEHUE H HCTIOJIb30BARNE
MEeCTOOBUTAHHUI

Kaprapopaniie apisercs oueHnb sthdek THEHBIM
HUCTPYMCHTOM B H3YUCHHH TCPPHTOPHAALHLIX
BHAOD,B YACTHOCTH XHIHHKOB (Suther]and, 2000},
H MBl YECAKNICL B 3TOM B HAMIeM HCCNeA0BaHHH
nconapaa 5 XOCPOBCKOM 3aMoOBedHHKE.
Heencaonannad Hamis Teppirmopas {oxonc 780 KMZ)
B TPH pa3a ORmupnes, ucM caM XoCpoBekHi
IAMOBEAHKK (258.6 kM), UIQ ASIAST IEHIKEKE bIM
NepeABRKeHHE MEOUAPIA 33 HPSUSHEI OXPAHSIEMOR
TEePPHTOPIRI K KOHTAKT ¢ CENLCKIM HaceNieHHeM. J3Ta
COCTABNACT CYTh “Kpacuoro wpbgekra”, KoTopLii
OMHCANR [IHAC H NPCACTABIACT COBOT HAHBONLILY K
YCPO3Y BBKIBANNK MCCTHEIX icoRapaob (puc. 7).

B HameM HCCAeIOBaHHIL, ML] YICTHIH OTACALHOE
BHEMAHHC ONpeEACICHHI “KIKYEDOTO
MCCTOOBHTANIA B TOM BHAC, K&K OHO omicano Machr
(1997); “oracanunii yuacTok B NpPCACHax
rCOPPUPHUCCKOT OBNACTH, 3RIATONR DILIOM, 114
KOTOPOM OBHAPY KEHBI (DHIAKO-EHONOIHUSCK HE
ycIIoBHA (1) HeOBXOAIIMLIE AN OXPAHLL EUAa 1 {2)
KOTOpbE MOTYT MOTPEBOBATh CHELHANBHBIX
YNPAaBIEHUECKIIX PACCMOTPEHMH W oxparbl . Kax
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of this Jlandscape belt over three other landscapes
used by these felids (wormwood/ephemeral/grass,
grass/Torbs and subalpine grass/forbs) is significant
and obyious boih slatistically (sce distribution of
TR’s in Resulis 4. Distribution and habitat usc) and
visually in the field.

There is some evidence of relationship belween
the frequency of scat occurrence in environment
and population density of the [elids responsible for
these scats which can indicate how often/seldom
the animal visits a site where the scats are found
(Lucherini et al., 1999; Ramakrishnan ei al,, 1999),
However, our experience shows that the scat
sampling cfficicncy cannot be used as a reliable
ndicator of the predator prescnce/absence, as it is
very sensitive Lo faclors unrelated to animal behavior
{hard or no accessibility ol most habitats to scientists,
unfavorable weather conditions and unprediclable
chance to find a lcopard path with laid scats) and
varics greatly with study arcas and seasons. For
cxample, in our case the lowest sampling efficiency
was found in Khachadzor district (see Material and
Mcthods 2. Collection of scats) as a result of two
trips being undertaken in a very snowy time when
no scats were found by vs, but other two trips
produced relatively good yiclds of scats on the
snowmell ground {8 and 17 samples). Meanwhile,
this district is the mosi rugged and hardly accessible
and containg most of local surviving leopard
population. In the same winter trips which gave no
scats, we found many legible snow tracks produced
by at Icast onc adult male {9.8+0.4cin 10.4+0.5¢m,
n— 12/ track set, dirt, January 2002; 10.2+0.5cm
11.320.4cm, n = 3/1 track sct, snow, January 2002)
and one adult female leopards (8.2+0.2cm
7.040.2cm, n = 9/1 track set, snow, November 2001,
7.7£0.5cm 7.5£0.4cm, n = 15/1 track set, snow,
January 2002; 7.6:0.4cm 7.840,6cm, n = 8/1 track
sel, dirt, January 2002} in localities
Akhsoo/Chardakhloo canyon, Kandzaki Kar ridpe
and Tbishi Kar cliff of this district. This gives some
indirect indication of intensified movements of these
carnivores in winter when they mate and breed in
Khosrov Reserve.

Almost all leopard scats (94.6% of all) that we
found in Khosrov Reserve were laid at the trails
trampled down by the bezoar goats. Obviously, lacal

TAKOBBIME SIBAAKTCA MOXKCDCHOBO-BYKORO-
HYBOBBIC PCAKONCCh C OTBECHBIMI CKANHCTBIMU
BEIXOA2MI 10DOA, PACTYLIHG BAOAL FPCEHER XPeBTOR
H ARI0MHE ORHIRHYIO AOBbIUY {BCI0APOBLIC KO3ILT
H 3afflipl-pycaKh), YECKHIA H CMOTPODLIE TTYHKTE]
A OBHAPYXEHHA NOBBIUH, HACYICHCH BHIZY B
ywense. JoMIHAPORaHIE 3TOTO jaiunadTiore
noAca Haa TPCMA APYTHME JadanadraMi,
HCMOAL3YCMEIMH 9THME KOIIKAMM ((0abiino-
3(PCMCPIO-TPABSHUCTLIC COOBIIECTBA, CTEIH W
CYBANBIMACKHE NYra) 3HAUHTCILHO H OUEBIANO KaK
CTATHCTHUCCKH {CcM. pacnipeseneniie PR & pasiene
Peaynnrarsr 4. PacopocTpaHeHHe ¥ HCMONB30OBAHE
MECTOOLHTANNT), TaK 1I BA3YAILHO B TONEBLIX
YCIOBIAX.

EcTi HeKoTOpLE A0KA3ATENRCTRA
3aHMOOTHOMCHIH MEXAY BCTpeuaeMocTsio
SKCKPEMEIITOR B OKPYKAIIICH cpele H INOTHOCTRIN
OOMYJAINHE KOWAYRHX, OTICKHBUIHX 3TH
SKCKPEMEHTI, KOTOPBIE MOTYT YKUIATH HACKOMLKS
YACTO/PEHKO KHBOTIOL NOCCUWACT MECTO, Tie
onnapysxenes tpekaun (Lucherini et al., 1999;
Ramakrishnan el al., 1999). Ognako, uaw omwit
NOKA3bIBAET, Y10 SGMPEKTHBHIOCTR NPOROOTROpE
3KCKPEMEHTOB He MOXET BEITh HCNMR30BARE N
KayecTBe HAAEKHOrO HUAHKATOPY
TPHCYTCTBUA/OTCYTCTBILA XHILHHKA, IIOCKONILKY 011
YPe3BRIUAfiig HYRCTHBATCALHE K PAKTOpaM He
OTHOCAWEHMCA K NOBCACHHIQ XHUDOTHOCO
(TPYAHOAOCTYTIHOCTh NIH HEAOCTYNHOCTL
BOINBIHACTER MECTOOEHTANKIT NY HCCICGAGBATCICH,
HeBNATOMPHATHEIE NOrGAHBLE YCHOBHA H
HenpeacKazyemas BePOSIIOCTE OBIAPYKCIHS TPOTLE
TIEOMaPAA C OTIOXEHHBIMH CheKLINIAMIN H Olld OUCIh
BAPLIPYET IO MECTaM HCCIIESAOBAHIS H CEI0IaM.
Hanpusep, B naweM cnyuae nmauMcenamas
hCheKTHBHOCTL POBOOTEONA EBITA OBHAPYKCIA B
ypounuc Xauagiop (cm. MaTepuanot 1 MeToAD! 2.
ChOp 3KCKPEMUITOR) B PE3YIBTITC ABYX 9KCICAHIRE,
LPSANPHHATBIX B OUlie CHEXHOC BPCM Y KOTAA TR
QIR0 TNOELT He BLITO OBHAPYKENO, 110 OCTAIBH biE
ABe MOE3AKH AAIH CPABHATENLHO XOPOoInRl “yposxaii’
NpOE Ha oTTaApmed 3emie (8 1 17 upos). B 1o xe
BpeMS, 9T0 YPOUHILE SIBILETCS HAHEONEE CKAlHCTHIM
H TPYHGA0CTYNIHBIM ¥ COAEPK BT ROMBINYK HacTh
MECTHOA TIONYIAIAK Jeonap/aa. Bo Rpems tex xe
CaMBIX 3HMHHX [ICE3/0K, KOTOPEIE He AT HaM TpoE
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leopards perform regular “ingpection raids™ through
the same movement corriders within their home
ranges and produce scats along the trails 1o provide
olfactory signals to conspecifics about themsclves.
Stretching over the ridge tops, thesc trails allow the
leopards to move the long distances in quite short
time and easily spol the prey grazing beneath; these
trails are very straightforward and conservative in
pattern. This opposes the study of Bothma and le
Riche (1994b) which shows that the lcopards of
South Afiica’s Kalahari desert and Sri Lanka defecale
randomly in space and do not use scats for scent-
marking of their erritories. However, the marginal
parts of disiribution area, like Eranos ML, in Gami
district, arc inspected by the Joopards irregularly as
we never found the fresh moist scats with strong
smell and mucous envelope in this area like we
found in Khosrov and Khachadzor districts which
are apparenlt “core” parts of the range.

As Kasabyan (2001) notes, the average distance
moved by individual leopards in Armenia makes
35-40 km. This seems Lo be true also for Khosrov
Rueserve,

The principal problem laced by the leopard
distribution in Khosrov Reserve is severe
fragmentation of its territory into five isolated and
relatively small districts (Figs. 1 and 7) which cannot
prevent these highly mobile carnivores from
movements in and out of reserve, All this conlirms
the statement by Woodrolle and Ginsberg (1998)
that the most serious threat to cxistenee of the large
mammalian predators inside protected arcas is the

be killed by rural people along the reserve borders
when moving out the safely zones, and that these
chances are divectly proportional 1o the raiio reserve
perimeter/reserve area, In Khosroy Reserve, the
“edge offeet” is significant due to its fragmentation,
high values of perimeter/arca ratios in those districls
where the lcopards permanently live (Garni,
Khachadzor and Khosrov) (Table 2), relatively high
proportion of rural population to all (266.5%} and
high human density (144 people/km™) in Ararat
Province where the reserve is located {Khorozyan,
1999,

IKCKPCMCHTOR, Mhl OBRAPY XK BN MIOXCCTHEO USTKHX
CIIE/IOR Ha CHETY, OTIIEUATANIBIX KAK MUHEMYM O/ M
r3pocHbiv camnod (9.8+0.4em  10.4+0.5em, n= 12/1
UCAOUKA CACAOR, [P:ib, AlBaph 2002 r; 10,243 5cm

11.3+0.4em, 1 = 3/1 ncnoyuka cnesos, CHET, SHBAPL
2002 r.) 1 onnod pipocnofi camkoi (8.2+0.2¢cm
7.0£0.2¢H, n = W1 nenouka Cnesos, CHEr, HONEPh
2001 r.; 7.74#0.5cm  7.5+0.4cm, n = 15/1 uemouka
CICA0R, cHer, AHpapk 2002 r.; 7.6:0.4cm 7.8+0.6cm,
1 =8/ uenouka cneaon, rpsss, ausaps 2002 1) e
yuense Axcy/Uapaaxay, xp, Kanasaku Kap u y
ckansl Henw Kap. 3ro xockenno ykazwsaer na
EOAI€E AKTHBHLIE MEPeARIKEHAS XAIHAKOR MO,
KOTAQ OUI CHARNRANTCA U pPa3MIQXANICA B
X(!CI'JOHCKOM JAaNORCAHNKE,

llowr sBce skckpemenrsl geonapuaa (94.6% or
BCeX) OEBHApYXeHHHIE HaMH B XOCPOBCKOM
3aNOBeAHIKES BLINI OTTOXEHH Ha Tponax
BLITGNITARHLIX BCI0APOBLIMA KO3TaMH. OuckrAHO,
MCCTIRIC NCEONMARA R QCVIIICCTRAHKOT pcrymlpnmc
“HHCHEKIHOHNRIE PERART 1O OAINM 1 TEM XKC
KOPHAOPAM B TIPEJeNaX CROHX HHAUBHAYAIBIBIX
TEPPITOPALE 0 OCTABIIOT IKCKPEMEITBI BAOI b TPOI
B KAUECTRE HCTOUNLKA OBOHATENRION HNIOPMAIIHK
414 apyrux ocopeil. [Iponerawnnic paons rpesxedt
XPCBTOB, 9T TPOIIL MO3BOAKT KOLWIKAM MPOXOMITh
ANTAHNHBIE PACCTOANIA 32 AOCTATOUHC KOPOTKOE
EPEMS H eTKO OTPefelaTh KepTey, Hacywymncs
BHIZ MO CKIOHY; 3TH TPOTTB OUEHb NPAMOTIHERHLL
1 KOHCCPDATHEHBL IO CTPYKTYPC. 2T0 MPOTIBORCUAT
nceagaoranuo Bothma and le Riche (1994b),
KOTOPOE 110Ka3BIBAST, UTO JIEOMAPAhl MYCTRIMU
Kayaxapu B [OxHoft Acgpuke v B [llpu Jlasxe
HCOPAXKHALTCA NPOCTPAHCTRCHHO CIyYaiiHo U He
HCHONL3YIOT theKanun Ang MeUeHilA TePPHTOPHH
3amaxoM. OAHAKO, KPACDLIC YUacTKH apcana, Hamp.
r. Epanoc B ypounme Tapun, ncciecoywres
necTiapAaMH BeperysapHo, TOCKONDKY MBI HIKOTIA
He HAXOMWTH 3AeCh CBeXHX IAMHLIX SKCKPeMeHTOD
€ CHALHEGIM 330aX0M H CJUTIHCTOH OFONOMKOH KaKIe
MB1 HCEAHOKPATIIO HAXOAIAM B YPOUHIEAX X0CPoB
i Xauaa3op ABTADIEXCH OMCRHAIBIM “aapoM™
apeana.

Kax otmcuacTt Kasabyan (2001}, cpcance
PAcCTOAHHT NPOX0AHMOC OTACARIEIMH CONAPAAMH
B ApMenHn coctanmsicr 35-40 kM. TTo-nnaumomy,
3TO CIPABGIIHR0 W ATA XOCPOBCKOIO JAMOBCAHNKE.
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5. Implications for conservation

Food resources are sufficient and exclusive for
the lcopards in Khosrov Reserve and he principal
factor threatening their survival is the “edge eflect”
delined above and confined to the lack of space and
poverty-driven low level of public awarcness in
ambient rural areas. Here, it would be reasonable
to discuss both these issues separately.

Sa. Lack of space

There are three measures to minimize this
limitation for local leopards: 1. Acquisition of
surrouniding agricultural lands for enlargement of
cxisting protected area; 2. Maintenance of natural
cormidor(s) linking Khosrov Reserve with southern
Armenia through which the lcopards and other
wildlife conld move, principally Noravank Canyon;
and 3, Stringent conlrol of the status of the “buffer
zones™ fringing the reserve border.

Based on a cursory rescarch, it was concluded
that 2-3 leopards may live now in the Noravank
Canyon and provide immigrants for the
replenishment of population in Khosrov Reserve
(Lukarevsky, 2001b),

The second aption s much more affordable to
Armenia than the first one because the country
experiences lack ol potentially arable lands and
cannot set aside large tracts ol habilats as strictly
protected, but is able to curtail human activities in
certain arcas of limited value for keeping them as
wild as possible 10 be used by wildlife as comidors.
As studied in cougar (Prma concolor californica)
and Florida panther (P.c. coryi) in USA, such
corridors running through the human-dominated
landscapes greatly facilitate the cat movements and
significantly reduce the chances of a population to
run down (o extinclion even if iLis very small (Beict,
1993; Maehr, 1990).

Uncertainty of the status and distribution of the
“buffer zones” is among the biggest problems of
Khosrov Reserve today, aggravated by the absence
of the fandmarks indicating protecled areas forbidden
for human aclivities. In practice, rural people may
lend the land plots along the reserve border and use

[pnBmmBansHof 1POLIEMOA PACIPOCTPAHCHHS
Acomapaa b XOocpoRCKOM 3AI0BE/IHKC ABIACTCA
PCIKAA PACUTEHEHHOCTE €10 TEPPHTOPHNA & NATE
H30JHPOBAHHLIX H AOCTATOUHO HERMIRILIMX YPOUMLL
{puc. | u 7), KxoTopLie AENAIT NEHIGCKIILIMH
REPSABIKEIHN HTHX OUCHD NOABHAKHBIX XHIUHHKOR
BHYTPE H 32 Ipeacinl 3anobedHuka. Bee atvo
noaTRepx maeT yreepxacinie Woodreffe and
Ginsberg (1998), uro naukoasucii yrposof
CYMISCTBOBANHK KPYNIbLX MICKOMITAIOUIX
XHIIHHKOB B OXPAILACMKIX TCPPHTOPILIX SBIAETCS
“kpaesoll sgapekr” 0zHAYAKUHE TOBLILEHHYID
GEPOSATHOCTE EbITh 3UCTPCICHIBIM CCILCKHMHA
FKHTEILIMA BAOIL IPAlHILb] 32II0BCAIIKE TPI BLIX0AC
73 30Hb! FE30MACHOCTH, M 314 REPOSTIIOCTL NPAMO
OPOTIOPLMOHANLHA COOTHOWEHHIO HEPUMCIT/IIOILAAL
TCPPHTOPHN 3adobeaHuka. B XocposckoM
3AUOBSANNKE, BCAHUANA “Kpaesorc adepekta”
IHAUMTENBIA RRHAY ¢TI0 [FICYICHEHBOCTIL, BLICOKOTO
NOKA3ATENS COOTHOIUSHHA IEPHMETRY/INOMALL B TEX
YPOUHMAX, TAEe MEOUanAbl NOCTOANIG OBHTAIOT
{Tapin, Xocpos n Xauaop) (Tasn. 2), OTHOCHTENLHO
BLICOKON HOMN CENhCKOrO HACCACHIA K OBLIEMY
(66.5%) u ppicoKofl MEOTHOCTH naceacwis (144
YCAODCKA/KM ) B IPOBHHIAN (Map3e) Apapar, rac u
pucnomoxeH XocposcKuA sanoeeaHuxk (Khorozyan,
1999).

5. OxpanHbie Mepbl

[lhuesnic pecypcul AOCTATOUHLI M
HCKTIOUNTCARIBL ANA Neenapia 8 XoCpPOBCKOM
JANORCAHIKC H OCHOBHGIM (PAKTOPOM, YTPOXAMIIMM
€70 CYLICCTBODAHING, ABAAETCS “Kpaenofl agypekt
KOTOPRIE CBOAUTCH K MCA0CTATKY MPOCTPAHCTRES M
HHSKOMY YPOBING HIKPOPMIPONAHHOCTH CelLCKGro
HACENeHHA. 3Iech EBUID BbI LSICCOOBPE3N0 OBCYAHTE
OBC 9TH NPDBIEMDI IO OTAEARHOCTH,

5a. Heaocrarok npocTpaHcTBa

Cywmecrsyer TpH CNOCOBE CBCCTH K MITHIMYMY
3TO OrPauHuCHUE JUTA MCCTHLIX Jeonapion: 1.
Tprospereie CMCKHBIX CETLCKOX03AACTBEHHDIX
JEMENR A15] PACHIHPEIIHA CYLICCTBYIOECH TCPPHTOPHH
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them for whatever purposes {animal husbandry,
crop cultivation, orchards, fishery or apiculture) and
their catle, horses and sheep graze freely beyond
the plots in the reserve itself. As said above, livestock
does not present a negative factor to the leopard
prey, but the shepherds and their dogs can potentially
disturb the predators when passing through the
leopard tails,

5b. Poverty and low public awareness

Apart from the shepherds and their livestock
who arc present most of the year and even in winter,
Khosrov Reserve has been frequently trespassed in
late spring-mid-fall season by individual poor
villapgers who harvest herbs, wild fruits, mushrooms
and berries and shaot small wildlife, principally
hares and chukars (Alectoris graeca), for food. Like
elscwhere, trespasscrs are mainly young men living
in viltages situated close fo reserve (Nepal and
Weber, 1995), predominantly Garni, Vedi and
Urtsadzor. [n November-December, dead wood
biomass has been collected and distribuled among
the reserve rangers for houschold heating purposes.
The reserve directorate mobilizes all its available
resources to curb unauthorized visitations and conirol
that no live trees are cut and no harvested woed is
sold for making profit, but its extant capacities are
limited. However, relentless and devoted
conservation effarts result in a relatively good status
of Khosrov Rescrve if to compare it with other
protected areas of Armenia where conservation
measures arc actually nil.

As the leopards are nocturnal, tolerant and cryplic,
the innocent trespassers who do not hold fircarms
(e.g., gatherers) do not present a threat of physical
destruction to these carnivores, However, any
intrusion will shift the ranges of the bezoar goats
towards the sufer places and the leopards, which
are strictly territorial, might have been lacking stuple
prey in spitc of total bezoar numbers remaining high
and stable.

What is cssentially needed for the leopard
conscrvation in Khosrov Reserve is to conduct the
following kinds of activities: 1. Development of
ecotourism, ccodevelopment projects {e.g., marketing

sancncannka; 2. [loaacp:KaHue cyMCCTRYIOIAX
KOPHAOPOB, CBS3LBAIOMIHXY X0CPOBCKHF 3all0BeIIHK
€ J0XHKofl ApMeHHed, o KOTOPbIM NepelBHralnTes
Nconapabl B APYTHE BKAb] KHBOTHLIX, B OCHOBHOM
Hopapankckoc ymenwe; 1 3. Ctporait KoHTponL 3a
COCTOSHUCM “*RyCpURIX 30117, PACIONOKCHHLIX
BHONR FPAFIHIL 3ATORSIINKA,

Ha ocHope EBermore HccHeZOBAHHA, BLUIO
3aKRIRIERE, UTO 2-3 Teomapaa MOTYT XHTD ceffuac
B HopaBaHKcKOM yllenbe H CIYXATE
HOTCHUHANLHLIMA HMMHTPAHTAMY AN MOTIONTHEHHS
ToNyRAODHA G XOCPORBCKOM 3aMoBeIHHKE
(Lukarevsky, 2001b).

Bropoff BapHaHT ropasio Eomee NPREMIHM s
ApMeHHH, ueM BTopoff, TOCKONBKY cTpaHa
HCILITBIBAET OCTPLIFE HEAOCTATOK MOTEHIHANLEO
HCTIONL3YEMLIX 3eMENLHLIX PecYPCoD I OHa He MOKET
BBLACAHTL BOMBUHG YYACTKH 3CMIAH B Ka4YCCTLC
OXPANAEMRBIX TEPPHTOPHA, N0 CNOCORNA
MHHHEMHIHPOBATE AHTROUOIGHHYTIO JACATEINBHOCTS B
QlpelelleHHbIX MalioleRNbIX YUACTKAX YTOBbL
COXPaHHTb HX B HAMBONEE HETPOHYTOM COCTOSTHHH B
KauecTse KOPHIOPOB AIA IepeAPHKeHH X HBOTHLIX.
Heceneaosanusa myMol (Puma concolor californica)
H chuopruckod myset (P.c. coryi) B CIIIA noxazans,
YTO TAKHE KOPHAOPhE HPOCTHPADUIHECT UEPE3
AHTROIUGTEHNBIC Jlﬁlljllllﬂ(pl'hl QUEHD CHIOCOGBCTBY T
HEPEABIKEHHAM AHBOTHBLX | CHILHO yMEHDBLUAIOT
UIAHCDHI MOMYIALNNE Ha BLIMHPAHKE, AaXCe CCIIl OHA
W oucHs Mmana (Beicr, 1993; Machr, 1990).

HeonpeagaeiocTh IKNIOXKENHA H PAaCHPeASnen s
“BytpepHbix 30H” JMBIDIETCH OAHOR H3 CAMBIX
TACYIHBIX MPOENeM XoCPOBCKOTO 3aN0BEAHITKA
CETOMHA, UTO YCYTYENAETC OTCYTCTBHEM 3HAKOR
OBQ3HAYANIINX YYACTKH, 3aNpelieHHble AN
Henone3oranug yenosekoM. Ha upaxrike, cenbekHe
JKHTENK MOTYT apeHAOBaTh YUACTKH 3€MNI BAOND
TPaHHLLI 3AM0DBCIANKA 1l HEROAb3OBATL HX 1A CBOC
YCMOTPEHKC {XHBOTHOBOACTHO, 3CMICACIAHE,
(PPYKTOBLIC CAMBL, PHIROROACTREO HIH NUCTOROACTHY),
A HX CKOT H JIOUIAAH CRORQ/HO TIACYTCS 30 NPEASTAMH
SYHX YUYACTKOB HA TEPPHTOPHH CaMoro 3aMoBeIHAKA.
Kaxk rosoprnoct pune, cKOT He NPeACTABIIACT COROIT
OTPUOATCLHLIE (PAKTOD ANH AQBRIYH ACONADAG, HO
NACTYXH H HX COBAKH MOIYT BECIOKONTD XHUUKOB
OpH OCPEARHKEINHE 10 TPONAM Jeonapaa.

36




of local handicrafis} and protection enforcement
programs, i.c. efforts oriented 1o creation of cconomic
motivation for local villagers to averl them from
using rescerve’s biological resources; and 2.
Development of educational campaigns providing
to local communities more knowledge about the
leopard and ambient environment and thus raising
public awareness about the value of this carnivore
for nature and people {Khorozyan, 2001b). In more
details, these measures were described carlier
{Khorozyan, 2001b). Eventually, support for
cndangered species conservalion will emerge when
people belicve this effort enhances the prospects of
a materially, emotionally, and spiritually worthwhiie
life for themselves, their familics, and their
communities (Dinerslein, 1998),

3¢, Additional conservation measures

A very important issue which may be crucial to
the legpard conservation in Khosrov Rescrve is wild
fire. The junipers and other xcrophylic vegetation
of local sparse forests contain minimum amounts
of watcr in tissues and can burn down over the vast
areas from a single dropped cigarette, maich or piece
of gluss. Control and timely firefighting is extremely
difficult in local mountains due to insufficient
resources.

58, Beanocty 1 HU3Kag
HHGDOPMAPOBAHHOCTD HACENCHH ST

Kpome 1acTyXon 11 HX CKOTA TPHCYTCTRYIOUIHX
BOJIBIIYK) YdCTh Todd H IaXke 3HMON, rpuiuia
XocpoBCKOTD 3a310RCANHKA YACTO HAPYUIAETCA
MEPHOL MO3ANAA BECIE- CCPOAHHA OCEHH OTAETHIRIMU
CETIBUAHAMHY, COBHPAIOLIIMH CLEAIEHDIE TPARBL, AHKHE
PYKThI, CPHBL] H ATGALT K CTPEISIONIIHMH MCIKHMX
KHBOTIRIX, B OCHORHOM 33flIeB-PYCAKOB A KEKJIHKOR
{Alectoris graeca), ana nponuraxus. Kax 0 6 apyrix
MCCTaxX, HAPYLIHTENH - 310 B OCHOBHOM MOIOALIE
MYXUYNHUI, KHGYWHE B ASPERUHAX GIH3KO OT
sanoncminka (Nepal and Weber, 1995), » ocrosRoM
Uapuu, Bean u Ypuaszop. B mepnos nosiipe-
IeKaRPh, COBHPUCTCHA MCPTBAfA APERECHNA H
PACIPEASNACTCSH CPCIH PAEOTHHKOE 3a8110BEAIHKY
AJIA OTOIIICHHA B XQMIOAHOE BPeMs roqa. /inpekTopar
3HIIOBCAHIEA MOBHITHIYET BCE ROIMOXKUAIC PCCYPCLL
A1 OBY3AAHHS HCIGKOHHBIX TIOCEEHHA 1 KCHITPOIIS
TOrQ, YTOELI HE CPYBAlHCh XHBBIC ACPCHLA I
CORpalNag [pcBeciHAa HE MPOAABANACH, NO
CYUECTHYIOLIHG MOIHOCTH HeZocTaTouk, Guiiake,
HEYCTAHHbIE H NPEAAIRIBIC YCHIHA TG OXpane
MPHPOABl NPIBGAAT K TOMY, UTO XOCPOBCKHIA
3aN0GEIHAK HAXOMHTCH B AOCTATOUMHO XOPOLIEM
COCTOAHHH, ECIH CPABHMTE Cro ¢ JAPYCHMH
OXPANACMBIMH TCPPITOPHMMHE APMEIHE TAC IIMKAKHX
PHPOAODOXPAHHLIX PABOT HE [POBOAHTCA,

LlocKoneKy Jeonapab! BEAYT HOWION H CKPhITHLI
OBpd3 XU3HH, HAPYIIHTENH, HE HMEIILHE ¢ COGOT
opyXHsa (Hamp., CEOPUIAKH TPAR), HE NPCACTABIAIT
COROH Yrpo3ul (PHAHUECKOTO YUHUTOXCINIA
XIIEAKOB, (AIAKO, JIMEOC BMCIIATENLCTBO MOXKET
NPIBECTH K CMELEHHK) ORIACTH PACNIPOCTPAHCHHA
BE30ApOBLIX KOZNIO0K B BOJIEE BCIONACHLIC MCCTA, &
JCOMEPABI KAK CYTYBO TePPHTOPHANBSILIE K IBEOTIILIC
EYJIYT HCHAIThIKETD IICAOCTATOK OCHOBHOL AOBLIUH
MPH TOM, UTO OBINEE KONHUYCCTBO KO3NOD BY/ET
OCTABATECA BRICOKHM H CTARHIILIILIM.

Corepiieuno NEoRXOAHMLIM AN OXPAHEI
Jieonapaa ¥ XOCPUBCKOM 3afOBCAHAKE SARISETCS -
OCYIECTRICHHE CIESAYIOLUHX BHAOB ICATCILHOCTH:
1. Pa3pHTHe IpoexTos SKOTYPH3IMA H 3KOPadBITHA
(#amp., npogaxa peMecHelnbX HIACIHI MCCTHOTO
MPON3BCACTBA) H NPOCPaMM YCHICHH ST OXPatioro
PEFKHMA, T.C. YCHITT, OPHCHTHPOBAHHLIX HA CO3HAHEIE
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SKOHOMHYECKOMN MOTHBALMH A1) MECTIRIX XKHTCNCH
YTOBET OTBPATHTE AX OT HCTIONE3OBAHHS IPHPOANBIX
pecypcon 3amoBedHHKAa; M 2. PazpasoTka
OBPA30BATCALHLIX KaMIIAHHR JAKIIHX MECTHRIM
COOEILCCTBAM BOJNBIE 3HAHHM o Neonapie
OKPYRAINGH CPEAC W TAKIM 0BPA30M NOBLINAKIIHX
YPOREHE HIHOPMUPORAINIOCTH HACCICIHS O ICHHOCTH
STOTO XUIAAKA M5 npupoas 1 aoaei (Khorozyan,
2001b). Bolee noaApokno 3TH MEph! BhUIH ONHCANLE
panee {Khorozyan, 2001b). B xoucunoM nrore,
“MOANEPKKA OXPailsl BRIMHPAKIIAX BUAOD
KHHROTHRIX BOARATCS TOCAM, KOULA JIOAH NOBCPAT,
TG ¥ YCHIMT AAKIT NEPCIEKTHRY MATCPHANBIO,
SMONHOITANRNID M IYXORHO TOMIONEUOH R A1H
HEX CAOMHX, HX CeMeil H coosmecTsa’ {Dyinerstein,
1998}

5n. JomONHATEIbHBIC MEPBI OXPaHBI

OueHn BAXHOR TPOBNEMOT, KOTOPAS MOXET BRITH
peamed A5 0XpaHe] Teonapaa B X 0CposcKoM
SAIOBEAHAKE, ABIASTCA NOKAP. MOKKEBEIBIHKH
H APYLAS KCEPOPHIBHAS PACTHTENLHOCTD MECTHEIX
peaxoIechii cogepXaT MHHIMaNsHOe KONHUECTBO
TKAHCDOf BIATI H MOXCT HONMHOCTLIO BLINOPeTs: Ha
ORIIHPHOI TCPPHTOPHN OT CAHICTRCHIOH FPOLICHHOI
CHMAPCTRL, CMHUKH H KYCOUKa cTekas, Kontpons
CBOGBpeMEHHOE TYyWleHHe upessuvafino
3aTPYAHATCNLHLI B MCCTHBLIX [OPAX BRILY
HCOCTATOUHOCTH PECYPCOB.

BIIAT'OAAPHOCTH

2Ta paFoTa BLIIA Bbl HCRO3MOXHZ BC3
aIMHUHHCTPATHBHOHR NoAAcpPAKH A. Aracsina
(crapuni cuenmanacr, MHUHCTEPCTRO OXpatibl
uprpoanl Pecnysnuki Apmenia) 1 C. ApepmaTaHa
(npeacenareny, MonoaexHaa sxoleradeckas
rpynna), TexHuuecxoif nomown C. Hlaposana
(aupexkrop, XocpoBcKHH 3aNODCAHHK} If
BJIArOCAATCIBIUOCTH MCCTIONO IACCACHHS, H Mbl
BhIPAKAEM LIaroaapnocts HM BeeM. €. ABOBAR
(aupexrop, Epesancky i 300mapx) m ero nepconuan
OKAJANH HC3aMCHHMY IO MOAICPAKKY B LEWICH pasoTe
¢ X [epeHea3HaTCKHM Nconapaod, M Takxe
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upesbLaitio upnanarennnn 1. Acmapas (mnaamm i
HayuHBIE coTpyaink, Uentp akonoro-noocdepHoix
neenedosaimfi TIAH PA) 3a coamasiie nameit THC
kapre u A, Cararcnany {aupexrop, IIDHH MATI
PA) 32 paspciICHHC HA CC HCTONB3OBAHKE, M.
Kamanisu (crapuri nayunsiii cotpymiik, Hectony
soonorkd HAH PA) oxazan sonniiy nogaepxkxy
P PCAGKTHPOBAHMA PYKOMNCH, Mhb TaKXKe
snarosapum . du P. Bothma (FOATP), C. Breitenmoscr
{MIsefuapus), P. Jackson ([lpciiuapes), K.1J.
Karanth (Hiang), M. Konopinski ([Toasuia), D.
Long (IOAT), B. Nykapesckoro (Pocensi), D.S.
Maehr (CIIIA), M.G.L. Mills (FOAP), I. Mizutani
{Kenuq), S. Mukherjee (Mnans), MUK, Oli (CITIA),
M. Pizzelli (Frranus), K. Schmidt (TTomema) and M.
E. Sunquist {CIIIA) 3a npeaocraBicHue NEHBORN
HHAOPMAITHH HA KOTOPYIO MBI CCUIACMCS I AAHHOH
pasoTe. Hlaen, BOHEKARIIHEG B PE3YTHTATC OCTPOTO
#ntcpoea M. Pizzetti X maweff pasore n nam
NOCTOHHIBIA OBMCH HHBOPMALEET BHECTH KOIRIION
BRI B YAYUUICHHE KAUCCTBA PABGTDL

Mer oucun snaronaapint F. Rocea ([pesnaen,
Societd Zoologica la Torbicra, Hranus) 3a
(PHAAHCOBYIO TI0AJEPKKY HAUIHX HCCICLOBAHHI.
Kuirra Sutherland {20007 snina nosapeua g pamgax
npoexta The Conservation Handbook Gratis Copies
Project, UK (RELF: SUTH 1611).
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sia positivi folografici devone essere nitidi ed in bianco ¢ nero; diapositive a colori di buona qualitd sono
anche presc in considerazione per la pubblicazione. Le lettere ed i numeri di accompagnamento devono
esserc grandi abbastanza da permetterc una leggibilita con riduzione a 2/3, Le stampec in bianco ¢ nero e le
diapositive originali devono cssere comredate del nome dell'autore € da un numero di riferimento. Le didascalic
per le figure vanno riportate su un foglio a parte.

Inviare il manoscritto a: Socictd Zoologicu "La Torbiera”, 28010 Agrate Contorbia, Novara {Italia).




