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Summary

Khosrov Reserve is the leopard (Panthera pardus)
stronghold in Armenia where this predator needs
{o function a flugship species to justify nature
conservation goals andtactics. Local leopards live
in extremely rugged and cliffy terrain and were
never studied beforc. For the first time, we describe
the following aspects of ecology and conservation
of this predator in reserve: 1. Fuveding habits, 2.
Predator-prey relationships, 3. Feeding competition,
4. Distribution and habitat use, 5. Implications for
conservation. The leopard diet consists principally
of the bezoar goats (Capra aegagrus) which make
91.5% frequency of occurrence in scats and 92. 5%
of total livi: biomasy consumed. Female goats are
mostfrequently taken and positively selected by the
leopards. The study embraced the areg of rescrve
and its vicinities of total area ca. 780 kan”; accordkng
to very approximate guesstimates, the leopard
numbers in this area are no more than 10 individuals.
To remain the staple prey, as evident from dietary
analysis of the leopard scats, the bezoar goat
population should number 900-3008 animals. This
information contradicts the published data that no
more than 700 bezoar goats are living in all Armenia
what requires for in-depth up-to-date census of these
ungulates in K hosrov Reserve and other regions of
the country. Feeding compelition with brown bears
(Ursus arctos) and Eurasian lynx (Lynx lynx) is
negligible due to a strong separation in habitat use
and food habits. The most serious threat to local
leopards is the “edge effect”; the measures to
minimize it and make leopard conservation workable
are discussed.

AHHOTaLH,

Xo0cpoBCKHIi 3a110BeAHAK ABAACTCI ONOPHLIM
nyxkroM seonapaa (Panthera pardus) w ApmeHnm,
C.C I1OT XHUUNUK AO0JDKAL CITYANTD BUIOM-CHMBOJIOM
A5 OSOCHOBANNST HESICH 1T TAKTHKS OXPaHLI IPHPOALL.
MccTihie ncoHapabl XKHRYT B UPE3BLIYAIHO
NepCCcuUen ol 11 CKalHCTOf MECTHOCTH i HUKOr/a
pauce ne BLIM CIEUHancio n3yuctib, Bnepouie Mt
OMNECBLIRACM CAE/(YIONH C aCNEKTBI K OJISTHH It 0XPAHL]
groro xuumnka B 3auopveanuxe: 1. [Turanne, 2.
B3anvooniolleHnst XHUAAK-Xeprna, 3. TInwcpan
KOHKY peiitis, 4. PacnpocipaHeHnic n scnoscsosauie
mectoosHTannil, 5. Oxpaunvie mcput. [Turaune
Jleonapaa COCIONL B OCHOBIOM 113 BcieapoBoIo x03na
(Capra aegagrus), koropulii cocrarnsier 91,5%
YacCTOTLI BCTPEUAEMOCTH B 3KCKpCMeHTax H 92,5%
OBIUCH nOTpepncuof xisod sHomacchl. CamMkit
BE30apa HABOJICE YaCl0 MOEAMOICS H HOIOKITCHBHO
H3BupanTca Jeonapaami. MccnedopalnaMn
OXBaueHa TCPPHIOpH A 3aM0BCANNKA 11 IPHAEra OYic
K IIEMY yUacTKil OBLIeN niowanuio okono 780 KM2;
118 BeChMA HPHEJNI3UTENLHON OLEHKC, UHCNEHHOCTD
neonap.ia Ha npempiEacy 3aeck 10 ocopeil. J1oBbs
JTOV BH/ OCTEHAJICS OCHORHLIM DI/LOM A0BhIUN, KAK
3TO KHAHO H3 HALIETO ¥haJHIA NHIAHNA Jconapaa,
nony isiuAs te30apoBhix KOO A0JDKHA COCTARNSATS
900-3000 ocoseii. Sva HHpOpMaLHA TPOTIDOPCYHT
ONYR THKOBAHALIM J@HHLIM, UTO YHCIEHHOCTD
5E30apOBLIX KO3/MOB Ke BeCii ApMEHHn cocrapsier
Hc sonee 700 ocoBelf, wTo TPEBYET NPoBeaCHUST
CCpLE3HLIX Heealeaosallnii No corpeMcHIoft ouclke
YNCICHIIOCTII 9THX KOMLITHLIX B XOCPOBCKOM
3aN0OBEAMSIKC M APYTBX PErToNax pecnys: Ky,
[Thoieran konkypenuns ¢ ypeim MeancacM (Ursus

* arctos) M epponeiickoii puichio (Lynx lynx) midaroxna

BBHAY CHJNBHOTO Pa3feNchks B HCROML30BANHIL
MecToosHTaNAil B nutanHn. Hansonce cepneinod
OACHOCTDLIO AJ15i MECTHLIX JIEONAP/OB ABJISENCA
“Kkpaenoft AfXPEKT ; M1 OBCYXKAaEM MEPL] 1@ ETO
ClEX EHA H othCKTHBHOI oXpalic neonapaa.
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INTRODUCTION

Aunenia 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 spccics of Arinenia’s fawna which
18 listed as “endangercd” in thc national Rcd 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 becoe a target of single-

Fig. 1. Location of Khosrov Reserve in Armenia.

Puc. 1. Mecrononoxenne X0CpOBCKOI®
3arI0BEIHHKA B ApMelInyu,

BBEAEHHE

ApMCHHSL pacrnoyioxXeHa Ha crvike BnnxHero
Bocmoka u Espomt b npeaenax Kaaxkasckoro pernoua
KOHUEHTPAaUHH SHOPA3HOOBPA3Hs U YSI3BUMOTO
3KeperHona, NPH3HaHHLIX co ciopoHLl Conservation
International 1 WWF. Jiconapn (Panthera pardus)
SIBJISIETC S| HAWBOJIEE PEK HM H BUEYATASIOLIHMM BHIOM
ayubl ApMEHHH, HAXOUILIHMCST B UIALHOHANIBHON
Kpacuoil knure u KpacHoM cnHcke yrpoxaeMsix
puaos MCOII 2000 r. Ero onmopHLIM nyHKTOM ®
cTpaHe pBrLicTynaerT XOCPOBCKHH 3aMOBeIHHK,
coJcpxalufi camule BOTAarbie HailkonaJjibHbie
pecypcul BHOpasuoospasust (puc. 1).




specics approach of biodivcrsity conscyvation in
Khossov Reserve which, by definition, would captue
endangered charismatic and tlagship spccies to
Justify thc existence ofthis protccted areas for public
benefits and to provide economic levcrage to
negotiations bctween the government, policymakers,
conservationists and scicntists for protcction of
wildemicss. Such an approach indirectly helps 1o
protcct much broader levels of biodivcrsity because
the protection of this specics can: (a) bencfit other
species by virtue of its broad geographic range
(“umbrclia” species); (b) maintain ccosystem
integrity by virtue of its role in shaping the
characteristics or function ofits habitat (“keystonc”
specics); (c) serve as a gauge of the health of the
eeosystem (“indicator” specics); and (d) help increase
public awareness by protccting high-profile or
“flagship” spccies (Bloomgarden, 1995).
Despite the leepard is listed in national Red Data
Book and its conservation is bcing implied by the
national legislation (“Law on specially protected
areas” 1991 and “Law on animal world” 2000), the
Icopard is notstudied in Annenia and no any special
rescarch of this extrcmely elusive and rarc speeies
was undertakcn ever before.
The cryptic and nocturna! behavior of many
mammalian spccies, espccially big cats, makcs
scientists dcsperate in obtaining information about
the status of their populations which are gcnerally
small and thinly distributcd ovcer the vast areas. In
this case, non-invasive techniques which do not
rcquirc the direct contact with study objects (e.g.,
based on a thorough analysis of scats) may be very
useful and even indispensablc (Kohn and Wayne,
1997). The scats can tell us much about the fecding
habits, prcdator-prcy relationships, feeding
compctition, distribution and habitat vsc, and all
thesc aspccts are dcscribed in this publication.
The status of prey basc and predator-prey
relationships has bcen one of thc most important
aspccts undcrlying survival of any prcdator
population. Thc leopard specializes in icdium-sizc
ungulates and a wide spccirum of small wildlife and
may vergc on cxtinction or disappcarwhereverthcse
prcy resources become dwindled (Nowell and
Jackson, 1996). Prey depiction is oftcn associated
with apethcr danger to the leopard, human

31@T XHIHHK JOIDKCH CIATh LEeSesbIM OBbeKTOM
OAHOBHAOBOTO NOAXOM1A B OXPaHE LHOPAINOOBPadH sl
B XOCpPOHCKOM 3anoBeAHHKe KOTOpblid, no
OmpeaeNcHH, Aenaetr ynop Ha BbIMHpaKwDIne u
JaMeuaTenbHble BHAbI-CHMBOIBI AJIsl OBOCHOBAHH A
CYWIECTOBANHA OXpaHsieMbIX TEPPUTOPHA W1N
OB €CTBEHNOTO KRIlara H ANsl OBECNEeuCHus
3KOHOMJsUECKOfl CBaNlaHCHPOBAIIHOCTH TIEPEIOBOPOn
MCXIY [PABUYENbCTROM, IIONKUTHKAMH, IKO/IOTaMH-
CNeIfHaNKCcIaMys B OBAACITs OXPaibi JKON NPHPOADL.
Takoft noaxon xOCpCIHO NOMOTAET 3au¢Th fopas/©
BOMbILMA OBBEM LHOPAZHOONPAIUA, MOCKONLKY
OXpa)ia BHIa-CHMBONA MOJXKCT: (@) OX8albizaTe APYITIC
BHAN BBHAY 1MPOKOH OBNACTH PacnpocIpareHn s
(Bua-NOKPOBHICNb); {B) NOATEPKHUBATD [lENOCTHOCTh
3KOCHCTEMDbl BBHIY CBOfi POJIH B OBECneueHHH
ycnosnfil uH pyRKuu i MCCI00OBHTaNNi (Kniouesof
Bua); (B) CIyXuTh NATUHKOM BIArONONYUMs
3KOCHCTCMbL (BILA-HBAMKATOP); U (T) 110MOYDL B
NOMHATHU YPOBHS OBUICCTBEHHO A
HHPOPMUPOBAHHOCTH B XON€ HIyueHls BILAOB-
cumsonos (Bloomgarden, 1995).

HecMoTpa na 1O, ur0o neonapa BKIOUCH B
KpacHy®©o KHHTY PCCIYBJIHKH H ero oxpana
HOApalyMcBaeTCss HANUNOUANWHLIM
3aKo102arensernioM (“3aKoil 0B 0COBO 0XpattieMblX

Teppuropusx” 1991 r. u “3akou o x1nBOTHOM Mupe”

2000 r.), nconapa B ApMeHH!l NPAKTHUECKH He
HIYueH, IMKAKHX CHCUHANBHBIX HCCMCA0Bauii 31010
YpeaBbIuaiHo CKPLITHOFO H PEIKOTO DHAA HHKOT.A
paHee He NPOROAUIOCD.

Ckpbnuviit 11 HOUHOM OBPa3 XHIHH MUOIHX BIVAOK
MJ/IEKONHTAMIIIX, OCOBEHHO KPYNHHX KOLIEK,
NbI3bIBAET OTUASAHUC Y YuEHDbIX, NbITAKUHXCA
SIOJyYHTb HHOPMALHID O COCTOSHHY 11X OBBIYNO
MaJLhIX H pajpeXxeHibIX NONyNAUHi, OBTaI0L0IX Ha
OFUWIKPULIX TeppuTOpHAXx. B sTom cnyuac,
HEHHBA3MOH [ble METONb, HE TPCEYI0lHE NPAMOTO
KOHTaKTa C OBBEKTOM HcCcienonanHs (Hanp.,
OCIOBAMHbBIE HA [10APOBHOM H3YUCI(HI
IKCKPEMCITTOB), MOL'YT BbITH OUEHL MOJIESNIB! H AaXC
neszaMennmul (Kohn and Waync, 1997).
3KcKpeMellbl MOIL YrcKasa b HaM MHOIOE O (IHFAuHIL,
B3aHMOOTHOWCHIN®X XN BIK-XepTDa,
pacipoctpaneHnn i HCNoL30BaHHH MCCTOOBHTaHHI,
U BCE ITH acneKybl ONKCAHbL B NAHHOM NYETHKALIH.

Cocrositise nACBOf Ba3bl H BIaUMOOTHOWENHH




pere cutian, as it causes a habit to kill d omestic
livestock (Lukarevsky, 200 1a) and commercally
valuable wildlife, e.g. sika deer (Cervus nippon)
(Pikunov and Korkishko, 1992). Theleopard is also
susceptible, but in much lesser extent than other big
cats, to fc aling compctition with stronger and or
more munxrous rivals for common prey resources
and uscs different spatio-temporal e chanisis to
avoid compctition (Kamanth and Sunquist, 1995;
Ra makrishmn ctal., 1999).

The leopard is notorious for its ahility to live
ncar people and sta y thieinvisible “p hantom” roaming
over wide aras, thus creating the confl ict with
hunrns for space (Nowell and Jackson, 1996). So,
information on predator spacing and spatal
intera ctions with rustic communite s is ¥ navoidably
nccded to dcved p worla ble conscrva tion proga s,
mrticularly in protcecd aras.

In this pe blia tion, we makc the first scicntif ic
etfort to assess feeding habits and predator-prey
rch tionships of local leopard population and its
teading competition with brown be ars (Ursus arctos)
and Eurasan lynx (Zynx Iynx) in Khosrov Rese ve.
The fourth as pect studied by us is habitat usc by
legpards and their distributionas asscsscdl by GIS
mapp ing and analysis of scat distribution. Furthcr,
we consider implications of all these issucs for the
lcopard couservation in Khosrov Reserve.

MATERIAL AND METHODS
1. Study area

Khosrov Rcscrvc,sstablishcd in 1958, occupies
the arca of 258.6 km™ (as in our GIS map) satth-
cast of Armcenia's capital Yercvan (Fig. 1). It sits
astridec hic sout h-westcrn slopes of the Geghama
ridge and ha s very steep relicf: declivity <20° makes
15%, 20-30° - 19% and 30° - 66% of total are a
The taritory is cntirely an array of highland ph teaus,
vola nic massifs and mountain chains interpered
by vay das c nctwork of basic and branch gorgcs.
Tl climatc is dry contincutal, with hot summcrs
(max, 380(3) and cold winters (min. -25.(3).
Vegetation period is 190-210 days per annum.
Avera gc anuual precipita tion is 400 -600 mm, £ ldom

X HU[ HAK- XEPTBa ABASETCA O/UIIM H3 0CH ODBHLIX
axTopoB, NexalXx B OCHOBE BLIXHBAHAA
TNOMYNALHK JIOBOI0 XHIL HAKA, B YACTHOCTH JICONA DA,
Jlconapa creupamBHpyeTcs Ha KOlbliHbIX CPpCAId O
PamCcpa B LIIPO KOM CIe KTPe Me JIKNX XK HR OTHLIX H
MOXKEY NAXUAHTHCA 1 TP 3 11 HCUE 3MOBENHA WK
BOO BLLE HCUE3NY b TAM, PAC I111 NHLEBLIE PEC YPCbL
ucrouichul (Now ell and Jackson, 1996) . Ucroncu ue
HHLCHLIX PCCYPCOB YAaCTO NPHBOAMT K If PHRLIUKC
YBHH AT b JOMALINHX XHBOTHLIX H KOMMEpP UCCKH
LICHUBLX XKHBOTHLL X, IATPHMEDP , ILSTTHHCTbEX OJICHCH
(Cervus nippon) B, Kak CIRACT Iie,, K 1PECHE /0 1 I HIO
co cropoub! w1 ascka (Lukarevsky, 2001 a; Pikunov
and Korkishko, 1992). Jleonapa raxkxe
HOCH P HMUIB , X'OTS1 H B FOPa3/10 MEHLLE i Mepe, uem
JIPYTHC Kp ynlible KOUKI, K N HIUCBOMY
COLIEPHIIUECTRY C BOJICC CIULILIMH 11/ M Boflee
MHOMOUHCAEHHLIMH XHIINIHKAMIL 3 OBLIY IC K LICTbIE
PECYPCLI 11 KCNOJB3 Y€’ Pasi Ui bC NPOCIPALIARC HHO-
BPCMCHHLIC MCXa HHMLI U 1A ero wikexa tnst (Kamnth
and Sunquist, 1995; Ramakrishnan et al,, 1999).

Jlconapa wup oko n3pecren u3-3a cyocil
CICOBIIOCTH XHTL OKOJO JIIOEN H ocrasarcy
HCLU 3.5 IMLIM ““TIpH3D AKOM-ED 04T O, UTO 1D HIAMT
K KO HQUIHKTY ¢ nioAbMa 3a 1p octpaincrso (Nowd |
and Jackson, 1996). Tloar omy, uncpop Mani 15 mo
NPOCTPAHCTB GHHLIM aChEKTaM paclipesnencius u
K3 AIMOOTUOL CHHSAM C CCIILCK HM lTacenel HeM ocip o
HE®BXO0/HMA M1 pPa3pab OTKH 3(PEKT HDHLIX
UPOIP aMM OXPaIiLl, B TOM UllCI C 1A OXPaH SeMbIX
TEPPHT GPH AX.

B aamnoil nyEAHKAUHA, ML se)1aeM Cpuyio
NOTLITKY OLUEHHTL NUTAaltHE 11 B3aHMOOTIION K 1HS
X HH K- KEPTDA B ME CTHON HONYSIHN JICOMTapaa,
a TaKXe ero NHILERyo KOMKYPCHILHIO C RypbiM
Meape aem (Ursus arclos) m e ) onCHK Off Poic bio
(Lynx lynx) B XocporckoM 3ano r¢ amik ¢ H, nak ona,
meroaoM ['HC nposesenbl kapruporanne 1 ananus
pacrpe zene #1 t 3KCKpeMe Ir 0B B NPOCIPancr ke H
c/€/1all BLIBOALI O PACNPOCTpPaMEHIN I

HCIIO! 630BANHN NEONAPAOM MccToobITam 7. Ranee, .-

MBI Pa COMarpP HHACM BAXIO CTh 15 CCX THX ACTEK D
C TOUKH 3Pe HIBT 0XD AHLI JIE0 apna B XOCPOBCKOM
3aMoBCANIK C.




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 Lranos Mt.). Photos by 1. Khorozyan.

Pic. 2. Mecroosuradust iconapsia (Pantheru pavdus)

s XocposckoM sanosc/uimke. 2A — @B wHit BiA ¢
BLICO LI NTHYLCIO leNiera (ypounuic Xauaasop), 2B
— MOXXKCDCN0ROE PENKONECLE Hi KaMCIHCTBIX
FPYITax 340Ab UPEBHA XPCBTa. ®oTorpucme H.
Xoposana,




up 10 800 mm, maximum of which falls in April-
June and minimurn - in July-August. Main sources
of water are Azat and Vcdi rivers with tributaries,
as well as nuinerous treshwater 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). Floristic composition compriscs
about 1,800 species of vascular plants from S60
gencra and 95 families, ic. more than half of all
- plant species found in Armenia (3,200). Vcrtcbrate
fauna is represented by 7 specics of fish (23% of
all recorded in the country), S amphibians (63%),
30 reptiles (57%), 130 birds (37%) and 40 maminals
(48%) (Gabrielian et al., 1990; Biodivcrsity of
Armenia, 1999).

The leopard habitat comprises precipitous cliffy
terrain shaped by intcnsc processes of weathering
and denudation as “islands” of rocky massifs inside
the areas of dry meadow grassland vegetation and
thickets (juniper/beecb/oak sparsc forests and
phryganoid communitics of xerophytes) (Fig. 2).

MATEPHAJIBl H METO/bI
1. Tepputopux nccneaoBaHH A

Xocpomcku i 3anoBeasiK, co3aannnii b 1958 1,
3anumacr nnoraas 258.6 KM2 {cornacno naweii THC
KapTe) K 10I'0-BOCTOKY OT CTO/BIIL] APMEHNH T.
Epepana (puc. 1). OH 3a1rMacT 10ro-3ana aHvle 0(pory
Teramckore xpesTa H IMeer OUeHDb Hepece UeHHI
pemed): CkIOHBI <20° 3anumator 15% 1€EPPHIOPHH,
20-30° - 19% 1 30° - 66%. Teppurepus uenukom
COCTOHT M3 BLICOKOTOPHLIX NJATO, BYJIKAHHUCCKHX
MacCBBOH 1 FOPHBIX XPEBIODB, TEPICeueniblX NIoTHOH
Cerbio OCHBIIbIX H BOKOBbIX yutemtit. Kiumar cyxoit
KOHTHHEHTANBHDIA, C KapKItM NeToM (MaKc. 380C)
H X@JIOAHOR 31MOT (MHH. -25°C). Bereraunestivit
nepuroa 190-210 axef w reay. Cpengeroaonoft ostem
ocaakos coctannsier 400-600 mM, peako a0 800 mms,
13 KOropLIX MAKCHMYM BbiNlaAaer B anpeJe-HinHe i
MuIIMYM D Hione-aprycre, OCHODIBIC HCTOUHHKH
sO/thl - pp. A3aT 0 Bean ¢ npuroxaMn, a Takxe
MHOXEeCTBO NPECHOBOAHLIX 11 MHHCpPalBbHLIX
HCTOMHHKOB.

PacTtuTensHoCTh B OCHOBHOM HpeACTablieHa
KcepodbHLIME crensiMu (64% pecft TeppHTOpHH),
Ho pou 3apocnedt (20%) w peaxoncenii (16%) Takxe
3uaunrenena. buopalHoospashe 3anoBeatuka oueHb
sorate (Grigorian, 2000). ¢n0pa HACUHTHLIBAETOK0JI0
1800 Braop cocyaucroix pacteHnft 13 560 poson u
95 cemeficTB, T.e. BOJIEE OJIOBIIHLI BCEX DHAOD
paciennil OBIIpYXeHHLIX B ApMerint (3200). Payna
NO3BOHOUHLIX Npeacianiena 7 suaamu puc (23%
ycex HaflaeHHLIX B c1pane), S 3emiosoaubx (63%),
30 upecMbikaomuxcsa (57%), 130 nrin (37%) 11 40
Mackonntaownx (48%) (Gabrielian et al., 1990;
Biodiversity of Armenia, 1999).

M ccToOBHTaHHA Neonmapaa BKJKUYalOT
MEPECCUCHHYID CKAaJHCTYI MECTIOCTh,
chOpMIPODABLIYIOCA H PE3Y/bTA1e HHTCHCHBHLIX
NpoueccoB BLIBErPHBANIR W OLBAKCNNS, B BHIE
“0C1POBOB~ CKAJMCTLIX MACCHDOR BILYTPH OBJIacTef
C CYXOCTCNHOfl PacTHTEJLHOCTLIO H 3apPOC/AMH
(MOXXenen0B0-bYKOBO-1YEOBLIE PEAKONECh H
(ppHraHOHlbIE COOBYCCTIA Keepognros) (pHc. 2).

10




2. Collection of scats

Thc lcopard sca werc unambiguously identified
by their smcll, color, consistency and gencral aspect
comparcd with thosc lcft by brown bears and
Eurasian lynx with which thc leopards may co-cxist.
The positive signs of leopard origin of thc scats
were characteristic “segmented” shape (mcan
diameter ca. 2.7 cmn with rangc 2.0-3.0 cm, pointcd
ends and many lobcs) (Johnson ct al., 1993; Ray
and Sunquist, 2001) and place of scat deposit
(propensity 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 cvidcnce that the scats
werc produccd just by lcopards and not by other
camnivores, we searched for signs (footprints, prcy
remains, etc.) and talked to local poo pl ¢ (reserve
rangers and livestock breeders) about the cat
sightings. As a comparativc matcrial, we used the
scats produced by a Persian leopard in the Yerevan
Zoo, Armenia (male Zombis, studbook No. 433)
which always mct the abovc-mentioncd criteria of
scat structurc.

Thc scats were collected in October 2000 -
January 2002 period in Gari (n = 54), Khachadzor
(n=25) and Khosrov (n = 122) districts of Kliosrov
Rescrve where most leopard records come from.
For this, wc uscd thc monthly trips of duration 1-
1.5 wceks cach (sampling cffort: Gami district -
mcan = 8.5 days, SD = 2.1, n = 4; Khosrov district
- mcan = 9.0 days, SD = 2.5, n = 4; Khachadzor
district - mean = 7.0 days, SD = 0, n = 4). The
sampling efficiency (numbcr of scats coltectcd per
trip) was: Garni district — mcan = 14.5, SD = 9.6,
n = 4; Khosrov district — mean = 30.7, SD = 18.5,
n =4; Khachadzor district - mean=6.2, SD = 7.0,
n = 4. Intcrms ofthc number of scats collected per
district and scason, the mean values were 40.7 (SD
= 28.3, n = 3) 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 fcees of brown bears (n = 236) and lynx (n
=94) weic collected in 2001-2002 for identification
of possibic food niclie overlap between thesc Jarge
camnivores and teopards.

2. Cpop 9KCKPEMEHTOB

DkCKkpeMCHTh NICOIIapAA O/AHO3HAYHO
H/e HTH(UUH poBaM Ccb NO HX 3anaxy, UBCTY,
KOILCHCTCHI HH H OBIICMY DHLY D CPamH CHHH C
(peKanusAM, OC 1B ICHHLIMH EY PLIMH MCABEISIMA H
PLICSIMH, C KOTOpLIMH Jeonapaul MOCYT
cocyuiccTioparb. [1o 0 XHUT CILHLIMA 3HAK aMH
TP HHRA CXXHOCTH 3K CKPCM QITOB JICONAPAY BbUIH HX
xapakTcpnas cerMentuposaniias opma (cpeanwii
aHaMeTp okono 2.7 cm, pazmax 2.0-3.0 cm,
320C IPEHHLE KO HULI H MHO %ecTBo 0 EK) (Jolmon
ct al., 1993; Ray and Sunquist, 200}) x Mccvo
oTaAOXEeunHy 293 chpeMeu'ra (C KJAonnocrts K
HCEOJ 1630 BAHH 10 T Ol W/L0Jth TPERME N XPERTOB H HX
MAapKH pOBANHI0O I KCKpe MEHT aMH DBO BpeMs
e peaswxe 1) (Gasparyan and Apadjanyan, 1974;
Karanth and Sunquist, 1995; Lukarevsky, 200la;
Ray and Sunquist, 2001). Ans nonyuenns
OTO NIHATENLHLIX A0Ka3aTenL,crd TOro, 4TO
3KCK peMellTh: LU OTJI0 EH LI HMeH HO JICO M paaMi,
a HC APYTHMH XHIIHHKaMH, MLl HCKaJH JApYyrHC
upr3naki (cite/ibl, OCTATKH JORBIYH H /IP.)
pa3roBapHRany C MECTHLIMA XHTENSMA (he cHiune
3aNOBeIHHK a H MACT'YXH) O BCT peyax ¢ 1eonapmoM.
B kauecrpe cpaBHHTENLHOTO Mare ppana, Mul
HCNONL 30 BANH 3K CKPCMCHTLI, OTIOXCHIIbIC
ncpcaxcasyarckuM aconapsoM s Epesainckom
300M afx ¢, ApMcHAA (camcl 3oMsst, muieMctnioii No.
433), KoTopLke Bceraa OMmeyaH BLILCYKA3aHH LIM
KPHICPHSM CTPYKTYPbI 3K CKPCMCHI OB,

OKCKpPCMCHITHl COBI PajIHCh B HEPHOA OKTHBEPD
2000 r. - awan 2002 r. v ypeunmax apuu (n =
54), Xauanzop (n = 25) u Xocpop (n = 122)
X 0CPORCKOrO 3am [e AHIK a, T 2 3aperH CRPHpO B HO
BOJILUIHHCTBO BCIpcY ¢ Am napmo M. Slns 3ror o, Mul
OPraHHIOBLLIANN CXCMCCA UILE 10E3/KH, KaxAas
npoao nxurensHocr M 1-1.5 Hene mu (ycunne
Npos0OTEOpa: ypeunwe ["aphi — cpemiee 8.5 mred,
SD=2.1,n=4; Xocpos —cpexree 9.0 aueit, SD =
2.5, n=4; Xata 1o p — cpeanee 7.0 anveit, SD =0,
n = 4). P cKTHDI O b 11 POROCTROpA (KO- D0 NP OB
9K (K pEMCIITOL Ha 110€3/1KY) co crapmana: [apay —
cpcaec 14.5, SD=9.6,n =4; Xocpn — cpediHce
30.7, SD = 18.5, n = 4; Xawaa® p — cpeance 6.2,
SD = 7.0, n =4. B pnae ko muccrba 3K & pCMCH 0B
OOB PaH HbIX Ha YP OURILE H CCIOH, CPCAIKC BCIHUMIbI
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3. Feeding habits

Ln our stwly, only fccal analysis was uscd far
identification of lcopard prcy basc in Khosrov
Rescive, as otherr mcthods (tiacking spoor,
opportuni stic and dircct abscrvations, and radio-
loation) (Mills, 1992) are either se asonally biased
1owards late fall - early spring (tracking) or
te chnically unfeasible here in highly mountainass
conditb ns. The fel il s have very short gastrointestinal
nansit i mes, with uncligested prey tissucs oficn
present in scats, what makes determination of diclary
spectrum of a predator specics from prey remains
in feal material a rcliable teclmique. Also, the prey
hair rcomin gencrally undama ged in 1 copaxl scats
and sav c a favoritc tool in dctcrmination of 1cop ard
dict (Mills, 1992; Ranakrvishnan ot ai., 1999).

To determine whether our scat sample size (n=
201) is sufficicnt, wc havc uscd a mctlod by
Mukherjee ct al. (1994) who studicd [l cifcct of
satsamplc s#c on freguency of occurrence in sarts
Fiofagiven prey specics and identifial them mimum
rcli ble samplc size (MRSS) as tha t whicli docs not
causc any furtho changcin a prey Fi with incre asc
in samplc sizc. Wc randomly took 10 cver-increasing
scatamples (n== 21, n—23,n=26,n1=29,n =34,
n==4l,n:"50,n=66,n= 101 and n = 201) anc
checked the corresponding changes in % of the
lcgpard staplc prey in Khosrov Resenve, the bezaar
gat (Capra aegagrus), in each satng c. The results
are illustraed in Fig. 3: already 20 samplcs arc

suffi cient to adequately reprcsent the occurr cnec of”

this prey in the loopard dict which stays stcady-statc
regarcllcss of samplc size. Such a small value of
MRSS is causcd by monophagy of loal legpards,
and whercver the lcopard dict is diverse the MRSS
ma kes 80 sca tsamples (Mukherjcc ct al, 1994). As
kown from literature, the sample sizc of lcopard

cecrawisinn 40.7 (SD = 283, n = 3) ans
Xecpoicka-o ypounna, 12.5(SD=4.5,n=2)an
Xemanopan 270 (SD = 1.0, n = 2) ans Capm.

dex amun By put x Mea weaci (n = 236) i puicei (n
= 94) Buin cos parl 8 2001-2002 rr. ans
OTNPCACICHAS BO3MOXHOTO NEPEKPLI KA ST 1IMILLBHX
AN MCX /LY STHMH X HILHIK aMH A J1e0 Nap.D M.

3. [Iuranue.

B Hale M HCCIE /D BaHI, HCNOL,3 0Ba Cs TOJbKO
ok anpuLlil aHaNH3 onpcze ACHHA CT PYKT ypul
LITAL 1S Iconapaa B X0 CPOD CKOM 3anOBeAHHKE, TK .
JPYTHC MCTOA T (TPOIM CHHC, 01 WM AilHLIC MK D pAMLIE
vasniozewist, paaaocacxe vic) (Mills, 1992) nmm
CE30H HO CMELLEHRI 11a 1ICPIIOA KO 1AL OCCUH-HAMAIIO0
BECHbl (TpPONNEHHE), HJM TEXBUUECKH
1IC OC YUICCTDIIMLI B ME CT HLIX BBLICOKOFOPHbIX
ycnop aax. Kowaub 1iMcIoT oue HL KOPOTKOe B peMst
IPOXOXKJLCIES NN YCPC3 XX Oy DY HO-KHIUO! Hb I
TPAKT H HCNCPCBAPCHHLIC OCTarkHh 4acro
NP HCYTCTBYIOT I8 HX 9K K P& MEHF aX, YTO I NaeT
OIT PCACTICHHC CTPYKLY Pl TITAHIS XHILHAKO B 33 CueT
OCTATKON JODLIYH 8 (T KAMISX HALZE KHLIM METOA0M.
Kpomc 10 ro, nosocul A0BLIY 1T B 3KCKPEMEHT ax
Jjleonapnaa KCcrna ocraworcs
HCNOBPCXK JE HHLIME M CNYXAaT H3MOEJEH HLIM
HIICT PYMCIITOM B H1yuC MK IHTaites m aa (Mills,
1992; Ramakrishnan ct al, 1999).

LITOE LI OHPCAGI T, 1BJICTC 5 N PA3Me p HalgeR
BbIBOPKE 9K & peMciron (n = 20 1) zocr aro umim,
Mn 1 rcnannsendan Mcre s Mukhicy ce ct al. (1994) no
OJCHKC KIS PA3MCPA I LIBO PKII IPOE HA YaCTOTy
BC'TPCYaCMOCTII DHAA A ORI YH B 3K CKpcMcHr ax Fi it
ONpPCACHAMIT MHHHMI bHLI 11A0CKNLIA pasmcp
#6160 pku (MEPB) kak ToT, npu koTopom nc
NPOICXOANT AanblieAero uamerens s Fi aoiul un
C YBCIHUCHHCM pa3Mcpa DLIs OpKlL. Mbl ¢ yuaftHo
»3aau 10 po3pactaowux ppisopok (n =21, n =23,
n=26,n=29n:-34,n-41,n+-50,n - 66,n=
101 nn =20 ) 1 npocacaHmMt 32 COOTOCTCTBYIAL HMIL
n3MerierMsimn it Fi oCiieBiof Jl0kbluM JICOHapAa 1
XOCpoBCKOM 3aLI0BE/MHKE, BE3OAPOBOIO KO3JIA
(Capra aegagrus ), s kax /pii bicopkc. Pesynsaru
1o Ka3ane! a puc. 3: yxc 20 npos 40 cratouno ans
a4aK Bar HOM [LPCTCHTALMII BCTPCYACMO CTH 9TOj

NOYTH
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Fig. 3. The relationships between the sample size
of the leopard scats (n) and the frequency of
occurrence of the bezoar goat (Capra aegagrus) in
scats (Fi, %) in Khosrov Reserve.

scats uscd in the dielary stndies varies fromn =9
to11 = 535 (meann— 156.7+36.5, No. icforen ces = 14).

Collected lcopard scats weire analyzed for
uligested prey residucs (hairs, bones and claws)
through thc sa mplc drying and storage in 70%
alcohol and conscquent identifi cation of prey species.
Wherever the hars wcrce studicd, 20 hairs were
randomly choscu from a scat as a minimumni rela ble
indicator am<l invcstigated for prey specics
(Mukhcjcc ct al, 1994). The prey rcsiduc
composition of the leopard scats wa s cxtrapolatcd
in lerms ofthe prey frequency of occuurence in scats
¥ calculated by cquation (Karanth and Sun quist,
1995; Mizutani, {999; Pikunov and Korkishko,
1992; Ramakrislman ct al., 1999):

Fj = nj 100%/N m

where nj is the number of’ fecal samples (scats)
wherc a given i-th prey spccics' residues occur and
N is the number of all fcal samples. Distribution
of Fi is il ustrated in Fig. 4 and Fig 5. We do not
consider lhc seasonal variation of the Icopard diet,
as in most cases we failed to ce tay ninc thc scal age
due to high insohtion of habitat and high ratc ol

Puc. 3. Coorniotite Hie MeXAy pa3Me poM BLIBO [Xil
11pOI; 3K CK pe MeHF OB feonapaa (n) U vacr or oi
KCYpeYaemocy sesoapoporo K osna (Capra aegagrus)
B 3K cK peMeitrax (Fi, %) » X @ posck oM sai osesun ke.

AOLLIUIL ¥ IHTANAN NIEO1IAP A, K TOPast OCT & TCS
110 CIOSTH HOM HEABH GIMO #T pa3he pa BLIBOJKH . Tacas
e BoL10an i /M win a MHPB puispana monoaricii
MC CT HbIX JL ONAPAOB, H TaM, J/IC IMT aHKE JE ouapia
pazxoospasuo, MIIPB cocrawistier yxe &0 npos
oKk & pemcHT @ (Muklicrjcc ct al,, 1994). Kak
N3BECTHO W) NHTCPATyphi, Pa3Mep BHE OPKH
3KC KPCM CATON JICONap/a, HCNOJIb30iaHH LIX B
HC CIIC/LOHAN USIX 10 IIHTARKIO, BapH pYeroTn — 9 10
n =535 (cpexnee n = 156.7436.5, xoaso ccuinak
= 14).

CoBpaHHLIC 3KCKpCMenTn Jeonapaa
AHATHIHPOBAN HCh HA 1IPEeAMET co/epXaHns
) CIICP€ Bafe HH LIX OCTATKOB AO0BbIUIL (BT OC bl KOCT H
H KOI'lH) METOAO0M CYLIKH Np OB it Xpauchn A B 70%
CIGIPTY Il NOCACAYIN( @O ONPC/CIIAHSI HIAOHR
aosoiwi. Koraa ucorcaosanuchk nonocer, 20 sostoc
ciryqafi HO OB Ma JH Cb H3 KX /1070 3KCKPCMaITa Kak
MINIIM @1k HbIH MHAMKATOP HAR CXIOCTH I
Hccie A0OBaNNCh HAa npesMerT kHAOBOI
npmH anncxuo cri (Mukher jee el al., 1994). Coaan
OCTaTK OB ACEHIYN B IKCKPEMEHT ax neonapia
JKTIPANOJNIPORAIICS B BH JE YACTOTLI BCTPCUAM OCT N
B1.1a A0Bblut Fj, BLIYMCIEHHON NO YPaBHC HHIO
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natural desiccation of scats.

The bezoar goat hairs in the leopard scats were
atwibuted to sex/age categories (adult males, adult
fcmales and juvceniles ) by means of their comparison
with rcference collection and with hairs Icft in the
wild on stones or thorny bushcs by flecing animals
in which sex and age (adult/juvenile) were known
or casily idcntifiablc on sight. The maic and female
hairs arc stiff and thick, cspecially in agcd malcs,
butthcir color differs: in malcs it varics from grayish-
brown to deep brown and black, and female hairs
are sand-colorcd or white with minimum number,
ifany, of dark hairs. The stiff hoary hairs, likc fishing
linc, ¢an belong only to adult malcs. The juvcnile
hairs are snow-white or light beige and are very soft
and thin,

The parameter of Fj may be misleading when
prey is disproportionably represented in scats (small
prey - ficquently taken with low biomass input and
big prcy - 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):

ri = nj (1.980 + 0035 wi)/wi )

where rj is number of individuals of i-th prey killed
by leopards, ni is defined above and wij is average
live body mass of i-th prey taken. Based on this
cauation, we cstimated the % of total number killed
(Rj) and % of total live biomass consumed (Bj) and
presented them in Table 1 and Fig. S.

The valucs of wj (Tablc 1) were retricved from
Dal (1951), Karanth and Sunquist {1995 ), Mizutani
(1999) and Oli (1994).

Sclcetivity of leopard predation (or sex/age
catcgories of the bezoar goats was assessed hy
Ivlev’s selectivity index D (Okarma et al., 1997):

D= (fE - fL)/(fE+fL-206L) (3)

where f¥ is fraction of a givcn scx/age catcgory
among thc prey caten by lcopards, and fL is fraction
of a given sex/agc category among thc prcy living.
In this study, 11, was 0.324 for adult malcs, 0.313
for adult females and 0.363 for juvcnilcs as given
in Dat (1951). Distribution.of sclcetivity for prey

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

Fi=nij 100%/N ¢))

TAC Nj SABIAETCS KOTHYECTBOM NPOB IKCKPEMERTOH,
coAepXalluX OC1aTKH BHIA i, a N ABIsAErcs onutHM
KOJIHUCCTBOM BCeX IpoB. Pacnipeenenne 1 nokasaHo
Ha pHc. 4 0 5. Mbl He paccMaTpHBaeM CE30HHOIO
H3MEHEHH IITAHHS IEONAPAA, T.K. B BOJAbUINICTHE
Cy4aeB HaM He YJAaBaJOCh OlPEAENIHTh RO3PACT
3KCKPEMEHTOB BBHAY CHJLHON MHCOJMLHH
MCCIOOBHTaHHS H BLICOKOT CTENEHH ECTECIREHHOIO
HCCYUICTIHA IKCKpeMetriop.  Bonockl 5e30apoBbix
KO3T0B B 9KCKPCMCHTax Jcomapia
KJIACCH(HUHPOBAIKCH T10 NIONIOBO3PACHIBIM KJIacCaM
{B3pocuble caMmlibl, I3POCHbIE CAMKH 1 MOJIOBIC
OCOBH) [MOCPEACTBOM HX CpaBUENHN C
KONNEKUHOHHbIM MaTepHanoM H ROJNOCaMH,
OCIaBJICHHbBIMH B NIPHPOIC HA KAMHAX HITH KOJIUEM
KyCTapHHKE YBeraoIlUMH XHBOTHLIMH, Y KOTOPBIX
noil H BO3PAacT BbIH H3BECTHBl HIH JIEI'KO
onpeaennemsl Ha rnas. Bosockl caMiior u camox
yNpyrHe H TOJCThIE, OCOBEHHO Y CIapbIX CaMii®n, HO
HX OKpAc OT/IHYAETCA: Y CaMUOB OH BapbHPYeT OT
CCPO-EYPOro A0 TCMHO-KOPHYHEBOTO H YEPHOTO, a
HOJ10CHl CaMOK IICCOYHOTO OKpaca HJIH BCIble C
MHHHMANLHBIM KOJNHUECTROM, €C/IH €CTh, TEMIIbIX
BoJioc. TBepibie ceable BONOCH, NOXOXMKE HA JIECKY,
MOTYT NPHHAANEXATH TONBKO CTapbiM caMuaM.
Bon0ChI MOIOABIX OCOBEll UHCT®-EENble HITH CRETIe-
BEXeBble H OUEHDb MSTKHE H TOHKHE,

TMapamerp Fi Moxer beCTh B 3asiysk enne, ecini
JOBBIYA 1ENPONOPLI0NALBIO 1IPEACTABIENA B
9KCKpeMeHTax (Manas JIoBbIYA - YaCTO NMOeAaercs,
HO MabIff BKJIaA BHOMAcchl B BONbIIAst AOBbIYA —
peaxo noeaaercs, Ho BONLIMOMA BKJTaZA BHOMACCHI).
B kauecTBe BajaHCHpPYDOLIEN KOPPEKTHPOBKH, Mbl
ucrions3oBanH ypasicuuc H3 Karanth and Sunquist
(1995), Mizutani (1999) » Oli (1994):

ri=nj (1.980 - 0.035 wj)/wi )

T/€ I - UHCIO OCOXREN BHAA i, IOBBITHIX BE®NAP/IOM,
nj — CM. HBIUIC, @ wi — CpeANNit XNKOii BeC 0CoBN
BR/a i. Ha ocioBe 3rove ypamnenis, Mbl oueniin
% obero A®RLITOro KoTHuecTaa Xeprabl (Rj) u %
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Undetenmined (n = 4)
Rodents (n = 2)
Buckthorn berries (n = 2)
European hares (1= 12)
Wild boars (n = 5)
Juvenile bezoars (11 = 39)
Female bezoars (11 = 91)

Male bezoars (u = 57)
[ ] 1 l 1 ! %

0 10 20 30 40 50

Fig. 4. Frequency of occurrence of different prey Puc. 4. Yacrera RCTpeuaeMoCTH paBIHYHLIX BUAOB
species (Fi, %) in the leopard scats in Khosrov xepre (Fi, %) B aKckpeMeHTax neonapia B
Reserve. XoCpoB KOM 3aNOBEeAHHKE.
0 T (n=23)
F (1= 20) |
J (n=38)

M Fn=43
M (n = 35)
Fn=2

< Fm=28)
MO=2) p— %
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i 12

Fig. 5. Distribution of the frequency of occurrence Puc. 5. PacnpeaeneHne 4act or bl 1T IPCYACMOCTH 18
in scats (%) (Fi, 1) and % of total live prey biomass akckpementax (%) (Fi, 1) 1 % onucht norpesnenueii
consumed (Bi, 2) of the bezoar goats in different *HBOf BMaM accul (Bj, 2) BCIOAPOKOro Ko3na B
areas of Khosrov Reserve. Districts: A — Garni pa3nuuUsIX OBNACTAX XOCPOBCKOTO 3allOBEAHHKA.
district, B — Khosrov district, C — Khachadzor ¥pounma: A — I'apun, B — Xogp @, C — Xavamop.
district. Prey species: M -- male bezoars, F — female Aosniua: M — camubt Be3oapa, F — camkn scaoapa,
bezoars, J — juvenile bezoars. J —mMonomicocain,
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Table 1. Number and biomass of prey killed by the leopards (Panthera pardus) in Khosrov Reserve.
Taga. 1. Konnuccrio v piiavacca XCPTs, AQLITLIX IconapaoM (Panthera pardus) 5 Xocpopac oM 3amB CABIKC.

Prey item, i Live body No. individnals | % of all rj, Livc biomass % of total
KA £oBbIWE | mass in kg, wi killcd, rj Rj - consumcd, bi, Bi
KMDORN BEC, KT KOl BO % pcex bi =ri wi % BEX bj
0 BLIThIX NOTPeEJE HHAs
0co Beil JKHD asi BM oMacca

Malc bczoars
camu bl BC3 oapa 37 5.0 74 185.0 31.0
Female bezoars
CUMKH 28 9.6 14.2 268.8 451
Juvenile besgars
MOJI0/L L 15 6.5 9.6 97.5 16.4
Wild boars
KaBaHLl 37 0.4 0.6 14.8 2.5
Europcan harcs
3ailliLI-pycakH 4 6.4 9.5 25.6 43
Rodcnts
TpLI3YHLI 0.1 39.7 587 4.0 07
Total
HTTO - 67.6 100.0 5957 100.0

se x/a ge cak gories is depicted on Fig. 6. The statistical
signifi cance ot diftcrenccs between the D’s of the
sex/a ge @ te gores wa s tested by standard Student's
t-te st in Microsoft® Exccl 2000.

4. Predator-prey relationships

Infortnation on the following pprameters was
uscd: approximatc guesstimats ol the leopard
numb a's in Khosrov Reserve and adjacent areas,
daily prey consumption ratcs, live body mass,
propottion of cdible biomass in whole prey body
mass and preda tor prey ma tios in food-rich habitats
(Anonymous, 1998; Gaspatyan and Aga danyan,
1974; Goszczynski, 1986; Kasabyan, 2001;
Khorozyan, 1999; Lularevsky, 200 lb; Mizutani,

osuEe i norpesse HHON XHBOA BHOM accul (Bi)
npeactaman ux B1aen. | npc. S.

Bennunnul wi (1apn. 1) soutn 3arst y Dal (1951),
Karanth and Sunquist (1995), Mizutani (1999) «
Oli (1994).

HU3RHPATENLNOCTh NHTABHN JEOIAPJ/A K
NOAOBO3PACIHBIM KJACCAM K€30apO b X KOO B kbIia
OlIEHEH a NOCPeICTBOM HHIEKCA W3R paTe 11 0CTH
Hsnacoa D (Okarmactal ., 1997):

D=(g-fL/({E+fL-2{EfL) (3)

rac ﬁ: -- 401 JamioTro Kjacca Cpeus OBIlCIo

-COACPXKaHM A IMAA-XX PTBLI B KTaINiW ieonapna, a

fLL — aans gamiaro Knacca B KOG WCH nony isnum
uraa-xcpriml. B nawiom uccrexopanun, f
cocrasnsiia 0.324 ann p3pocauix camuos, 0.313 ana
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1999; Okarma ¢ al, 1997; Oli, 1994; Stander el al.,
1997, Walker, 1994). Th e values of percentage of
male, female and juvenile bezaar gats in total live
biomass consiuned (Bj) by the le p ad's in Khosrov
Reserve were usad as in Table 1.

5. Feeding competition

Dietary comp ositior 1 of the scats of brown bears
and lynx was dctamine d cxactly as in the lcopard
scats usir g cquation | shown dovc and comparcd
witli the leopard diet by means of equation 4 that
wa s suggcested by Slobodchikofi aud Sclulz (1980)
and used successu lly elsewhere (Ray and Sung vist,
2001). Among ttic food itcms of bears, only thosc
occurr ing also in lcop ard dict werc identitied for

SPOCICS.

LP=FLi Fpi/[(FLi)2 (Fp )2J V2 (€Y

B3POC) b i CaMoK 11 (1.363 4uUtst MO0 ALIX OCOBCH, KaK
yka3zanio y Dal (1951). PacnpcacacHuc
LIBEHPATEIILHOCTH K 110J0RO3PA CTULIM KNhacCaM
KepTBLl NOoKa3aHo Ha puc. 6. Cramcmiiueckas
A0CT CPHOCTL paznHunil Mcxay D pas nHumbIx
KJIACCOB NpOBCPsI/E Cb METOA0M CTaHAA PTHOTIO L-
tcera Crpioackra B cpeac Microsoft® Ex el 2000.

4. B3auMoOTHOILIEH ST XHINHHK - XKePTBa

HUcirosizonanacn HIKPOpPMALHS NO CIACIY IO LHM
Hap aMETP M : OLIEI OYHAT Wi CNIeH HOCTL NEoNPa b
X ocp 0BCXOM 3aHODCAMEKC H HA NpHACT alo efy
TEPPUTOP HH, CYT OUHAS HOPLILS HCE 128M O O M SICA,
XKHBO BCC, COOTHDLLCHHC CLCAOBHOIT BIl OMAcChI K
OLLLIEMY BYC Y TEN1A K € Wbl H COOTUOLICIINS X HIL K-
KCPTI:d B 3KOCHCTCMAX, BOr4TLIX N HILCH
(Anaymous, 1998; Gasparyan and A gadjanyan,
1974; Goszczynski, 1986; Kasabyan, 2001,
Kharoz yan, 1999; Lukarcvsky, 2001b; Mizutani,

Male bezoars
M Female bezoars
Tuvenile bezoars

Fig. 6. Selectivity for sex/uge categories of the
bezoar goats by the leo pards in Khosrov Reserve
as assessed by Iviev’s selectivity index . Districts:
A—Garni, B--Khosrov. C — Khachadzor, D — total.

Pac . 6. H3suparesibtioctb  11010B03P aCTHLIM KJIaccaM
5€30ap OBOFO0 KGBAa CO CTOp OHLI NEON apaa b
X 0cpomCcKOM 3aMOBCHHKC, CAr IACHO Ol CHKC A LACK €a
iBenparesm Hocte Hmcpa D. Ypouinta: A - I'a phu,
B - Xocpos, C Xauassop, D — s 1icnoM,
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where [Lpis 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) 10
1 (identity of food nichcs).

6. Distribution and habitat use

In May-July 2002, the geographical coordinates
(position fixes) and elevation of all scat and track
sitcs were detcnnitucd by handhcld Magcilan 310
GPS Satellite Navigator (Magellan Corp., San Dimas
CA, USA) and then plotted on the GIS landscape
wap ot Khosrov Reserve produccd at the Center for
Ecological Studies, Armenia by means of ESRI
ArcView® GIS 3.2a software (licensed to Ecocenter,
product D 843171107035). Distribution of scats
through the altitudinal landscape belts in Khosrov
Reserve was assessed using the landscape preference
ratio PR suggestcd and uscd by Mills and Biggs
(1993):

PR=U/A (5)

where U = utilization = Uh/Ut, Uh — number of
leopard scats found in a specific belt, Ut — number
of scats found in all belts. A := availability = Ah/At,
Ah - area of specific belt within the study area,
kmz, At — area of all belts within the study area,
km®. The landscape belt having the highest PIR 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
us, as well as the recent and currcnt Icopard sightings
docutucnted in Khorozyan (1999) and Khorozyan
(2001a). Thc map of leopard distribution and habitat
usc is shown in Fig, 7,

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

1999; Okanna ctal,, 1997; Oli, 1994; Stander et al.,
1997; Walkcr, 1994). IIpoucHTHas A0As CaMuoB,
CaMOK H MO/IOALIX 1iC30apPOBLIX KO3NOD B OBLIel
noTpewentoft xuson sioMacce (Bj) nconapaami B
XoCp OBCKOM 3amoBCAHHKC BLUTH B3STHI H3 TaBI. 1,

5. IInmeast KOMKYpeHIHs

I'tnugenodi cocray pexannii Mcaseach B pLicen
onpeaensncs TaK XC, Kak H B 9KCKPEMEHT ax
aeonapa, 1o BLINEeyKa3aHHOMY ypaBHeHH® |
C[PaBHHBAJICS C [1HTaHA €M JIEONAP/A TTO YP ALH @M 10
4, npeanoxendoMy Slobodchikoftand Schulz (1980)
 YCNELIHO HCNON I3 OBaHIloMy Ha npakTuke (Ray and
Sunquist, 2001). Cpean op1exron, HaflAenHLIX B
hex am ax Meapoeael, TORLKO Te€, UTO BLUIM
OBHAPYXEHLl H B 3KCKpEMEHTax Jieonap aa,
OnpeLeNstIuCh TAKCOHOMAYECKA .

LP=FLi FPiJ’[(FLi)Z (FPI)Z] 172 Sy

rAac LP — HH A& C NCPEKPLIBAHHR NHIEEBLIX HHLI
mexay seonapaoM (L) u apyramu xiunekame (P ),
FLi u FP; - uacrorul BcrpeyaemocTH nxulenore
OBTEKTA i B ¢hEKANHAX NEONAPAOB H XHUHHKOH,
coorBerciBai HO. Mn ae&cc papuhp yer ar 0 (nonmast
NHIEBaT H30MUNS ) 10 | (@ ZEHTHUHOCT b TIHIL ERLIX
HHI).

6. PacripocTpaHeHne H HCIOJIL30BaHHE
MeCTOOBHTaHH#.

leorp agu yeckHe KOOPAHHATBL K BHICOTA
MECT®HAX0X AEHNS BCEX IKCKPEMEHTOB H CJEN0N
Jieoliapaa onpegenanuck B Mae-nione 2002 r. ¢
NOMOLLBIO CIYTHHKOBOTO Hapuralopa Magellan 310
GPS (Magellan Corp., San Dimas CA, CIIIA) n
HanocHanck Ha T'HC xapry nanamadrob
X0 oBxk oro 3anopeanHk a, cos AaiHyo B llewp e
9K0J16r0-H00CChEPHBIX HCCIEAOBAHAN, APMEHHS Ha
ra3e nporpammel ESRT ArcView® GIS 3.2a (licensed
to Ecocenter, product ID 843171107035).
Pacnp enenedHe 3KCKp E€MEHTOB NO BLICOTHLIM
nadmuaPrLM noscam B X0cpoBCKOM 3amoke ANHKC
ONpCcACAANOEb C HCNONb30BAIINEM CTENENH




npe.aNoITTae oc Jaaadysos PR, npeaoxemoii
1 ucnos3 opainioft Mills and Biggs (1993):

PR =U/A ©®)

e U = uenonssosanue = Uh/Ut, Uh  Konuuccrso
IKCKPEM CHTOH JICONA[Y/A, NAFACTI 151X I AANHOM TNTOSICC,
Ut — KQTHUECIHO IKCKPEMEIITOB HO HCEX 1OACaX. A=
HOCIYI 0 10C s = Ah/At, Ah — 19104/l AAURONO TIOSCA
B 1P C/ICHAX OBIACTH HCCACAOBANUS, KM AL ILTOWR 4L
KCCX 1105COR 8 NPC/CTIAX OBMACTH HCCICA 00aNIIS, KM
Jlanauad i nosic ¢ Haupsicwcil s wioil PR
MpIHIMaliCs 3a ‘K Nouenoe MecroosHianke” (Ma ehr,
1997). Osnacry pacnpocyp aneHiis neonapaa Bbina
onpesaenena Kax OB/acrL, BKAKYAomas B CeBsl bee
MCCF SKCK PCMCHIOB K CJICA0B, OBN YXKEHHLIX aMil,
a 1aKXKE HEARRHUX H 'l'CKyI X HC]]JC“ v chonapjlaMu,
sagokymarmp otaunex Khorozyan (1999) «
Kliorozyan (200la). Kapra pacrp ocrpanenus i
HQT OJI,30BAHHA MECTOORINA NI JIEONEP Na KK Bala
napuc. 7.

“Kpaenoit agepexr” (Woodroffe and Ginsherg,
1998) BLT H3MEPEH B DBHAE COOT HOIIEHHS
NCPNMCTP /NNoWAaLn TP HTOPHI 3anoBeamK a Uis
HCeX nsaTH ypounny, sssThix 13 Haiucil THC xaprui
KaK OrACH bULIC HOJU OB, 1 NPCACTABRNAN B TR, 2
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Tabic 2. The “edge etfect” in Khosrov Reserve as measured by the reserve perimeter/arca ratio. The

“cdge cffcet” ranking: H - high, M - medium.

Tasn. 2. “Kpaesoii 3¢ppext” B X0CPOBCKOM 3aN0BCAHHKC, H3MCPCHHLIIT B BELIC COOTHOLICHHS ICPHMCTP
3anonc Amka/nionans repprropyn. Panxupobadue “k paesoro aghgexta” mo cienest aeicreis: H — cnnuuuIi,

M — cpemmi.
Reserve district |Reserve perimeter,| Reserve area, | Perimeter/area ratio, “Ldge effect”
ypoue km km km ranking
NCPUMETP TEPPHIOPHS COOTHOLLEHHE paHXupoDaHne
ncpnmerp/ “Kpacuoio sgapexra’”’
TCppHTepHs 1
Garni
I'apun 46.3 33.1 1.40 H
Khachadeor
Xauangop 39.1 309 1.26 It
Urtsadzor
¥ pnaasop 31.8 25.7 1.24 H
Khosrov
Xocpon 82.7 924 0.89 H
Western
Sanasniit 49.1 76.5 0.64 M
Tetal
Hroro 249.0 2586 0.96 H
RESULTS PE3YJILTATHI
1. Feeding habits 1. Iluranue

Thce bezoar goats makes the bulk oftlic lcopard
dict, as cstimated by Fi (91.5%, Fig. 4) and Bj
(92.5%, Table 1). F'emale bezoars arc most trequetitly
occurring in the leopard scats (45.3%), followed by
males (27.2%) and juveniles (19.0%) (Fig. 4). In
respect to their signiticant live body mass, tbe
bezoars of dilferent sex/age categories makc only
7.4-142% (tolal 31.2%) of all prey killed in numbcrs,
but contribute 16.4-45.1% (total 92.5%) of total live
blomass consumed (Tablc 1) and can be considered
as a staple food rcsource for local leopards. The
role of altemative prey species, namcly wild boar

Beloapontuie K030 COCTADASIOT N0.AaBAALLY IO
YacTL MHTaHUA Jeonap.aa, CorjaacHo oueHkc Fi
(91.5%, puc. 4) n Bj (92.5%, Tasn. 1). Camxkit eczoapa
Hauk0JIee YACTO BCTPEUATCA B IKCK PEMCHTAX
aconapsa {45.3%), 3a HumMit nayt camunt (27.2%) 1
menoavie ocobn (19.0%) (puc. 4). Brenay nx
0CTaTOUBOR Macclb! Te)la, BE30apoBbie KO3Jb
Pa3nuUIBIX 110JI0BO3PacTHbIX KaTelepyl COCTanAAOT
ronsko 7.4-14.2% (xnroro 31.2%) ncex xcpTo no
UNCNEHHOCTH AOBbITLIX OCOBCH, 110 16.4-45.1%
(nToro 92.5%) Bcex KCPTH RO OBICH NOIPCHNCHIIOH
uBOM BHOMacce (TagJ. 1) 11 MO1yT paccMatpHuaThcs
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(Sus scrofa), Buropean hare (Lepus europaeus),
rodents and buckthorn (Frangula spp.) berrics, is
ncgligible and can be ignored ()i = 1-5.8% and Bj
= 0.7-4.3%). The rodents are taken in the highest
mmbers ot "all prey killed, but their contribution to
total livc biomass consumcd is insignificant (Table 1).

In Gaimi district, Fi of male bezoars taken by the
leopards is the highest among all arcas studicd by
us (40.7%); Fi of females and juvcnilcs makcs 5 1.8%
and 3.7%, rcspectively. The values they contributc
te total livc biomass consumed are similar (Bi —
45%, 51.8% and 3.2%) (Fig. 5). In Khosrov district,
the male, female and juvenile bezoars arc almost
equally taken (Fi — 28.7-35.2% and Bj = 28.3-
34.9%). In Khachadzor district, just femalcs are
predominantly prcycd upon (Fi = 80.0% and B; =
12.0%) and Europcan hares bccome a significant
part of the Icopard diet (Fi = 32.0% and Bij = 23.4%)
(Fig. 9).

In the bezoar goats, contribution of the scx/age
catcgorics to total live biomass consumed by thc
Icopards (B3j) has been strongly positively correlated
with thcir frcqucncy of occurrence in scats (Fi)
according e cquation B{ =0.915 Fi + 1.573 (v =
0.98, n = 12). This indicates a reliablc and adcquatc
representation of the rolc of thc bezoar goats in the
leopard dict by thcir eccurrence in scats.

As shown on Fig. 6, in relation (o sex/age
structurc of living population only female bezoars
have been positively selected by local leopards
(Ivlcv's sclectivity index D varies from 0.09 in
Khosrov district to 0.79 in Khachadzor district, with
total mean 0.29). The malc bezoars are selectively
taken by leopards only inn Garni district (D =0.10),
non-selected in Khosrov district (12 = -0.09) and not
taken at all in Khachadzor district (D - 0). As a
rcsult, total mcan D for the male bezoars is- 0.12.
The juvcnile bezoars are taken lcss than naturally
available (not sclccted) in all study areas (D = -
0.12-0.87, total mcan -9.42). Thedifferencc betvween
the arca-specificand total D’s of the male vs. tecmale
vs. juvcnilc bezoars was statistically significant (P
<0.05,n=4).

KaK KJIOHCHOR BHAAOBBIUN /U8 MOCTIIRIX IEONAP/ION,
Pomn aJIb’lL’plla’lMllllth BIHAOH )KCI'I]H, a HMEHHO KaBaHa
(Sus scrofa), 3aftua-pycaka (Lepus curepacus),
TPLI3YHOB R Arod Kpywuuul (Frangula spp.),
HAUIOXHA I MOXET HC NpHHHMaThea B pacuer (Fi =
1-5.8% n Bi - - 0.7-4.3%). T puaynul nOTpCEAsOrcs
B HAHBONLUICM KOTHUCCTEC, HO X BKJAA B ORILYK)
HOTPERJNENNYIO XKIHYI® KIIOMACCY HE3HAUHTENbHA
(tasn. 1).

B Iapuruiickom ypounue, Fi camiios re3soapa,
H3LATLIX JICOMAP/AOM, HANBLICIAN CPEAH HCEX
esnactcii, n3yueunsix Hamu (40.7%); Fi camok
MoJio/hix ocoskedi cocranaseT 51.8% and 3.7%,
coorrercrsenHe. X BIUIAI B OBLLYI® NO1PEBJIEHHYIO
XKHBYIO BHOMaccy cxox (Bi : 45.0%, 51.8% u 3.2%)
(pnc. 5). B XocpoBckoM ypotislilc, caMitbl, CaMKH 1
MOJIO/ThIC OCOBH JLOBIBAKIICH JIEONAPAOM B PaBHO#
Mepe (Fi = 28.7-35.2% n Bi = 28.3-34.9%). B
ypouHule Xauan3op, /(@5hIRaKIICS B OCHOBHOM CaMKH
cezoapa (Fi = 80.0% v Bi = 12.0%) u 3afiiui-pycakn
CTAUSBSTCH RaXIOH WaCTHO ninanusg neonapaa (Fi
=32.0% n Bj =23.4%) (puc. 5).

Y BC30apPOBHIX KE3NOH, BKIAT NOJOBO3PACTHLIX
KJIaCCOB B ORNLYIO IIOTPEBJIEHHYIO XXHBYIO BHOMACCY
(3i) uMeer BbICOKYIO 110X NTENbHYIO KOPPENSLHID
C HX UACTOIO# BCTpeuaeMocTH B sKckpemenrax (1)
COriacHo ypasuchaw Bi = 0.915 Fi + 1.573 {r =
0.98, n = 12). I10 yKasmmsacrT ua ToO, uTO
BCTPCYACMOCTh OCTATKOR KU3JI0HB B IKCKPEMEHTaX
HA/WCXK IO 11 aACKBATHO OTpaXKaeT poib AaHHOTO BHaa
LOBhIYH B NHTANKK Jeonapaa.

Kak neka3zaHo Ha pHC. 6, OTHOCHTCJLHO
N0J0BO3PACTROM CTPYKTYPh) XuByuiel neny sy

- BE30aPOBLIX KO3JION, 10LK0 CaMKi HOJIOX KTEJILHO

H/3BHPAIOTCA MECTIHIMH JleonapamMi (HHACKC
ussnpatcasnocrs ¥isiena D paprapyer or 0.09 s
XocposckoM ypounie Ao 0.79 b Xauansope, npn
esuiem cpe.anem 0.29). Camupl 5C30apa H3BRPATEAbIO
AOBLINAITCAH 1016K0 8 [apuniickom ypounine (D -
0.19), ne ussuparorcs B XocponckoM ypounuic (1)
=-0.09) u e nosubaprea s Xauanszope (D =0). B
pe3yJbTare, oA cpemnmi HAcKe D cocravuscr
-0.12. Monoawie ocosn Be3oapa AOBBLAKTCH B
MenbLucii MEpe, UCM OHH CCTOCTIICHIIO AOCTY bl (ne
H3BApawIca) po peex ornactax (1D =-0.12-0.87,
osltnft cpeannit —0.42). Pasnnuus peruesnaininix
(1o ypounilam) B osiix Beanyin D aocrosepHo

23




2. Predator-prey relationships

According to diffcrent gucsstimates, all suffering
from somec kind of subjcctivity as bascd on “word-
of-mouth rcports” (Anonymous, 1998; Gasparyan
andApgadjanyan, 1974; Kasabyan, 2001; Khorozyan,
1999; Lukarevsky, 2001 h; Walkcr, 19%94), no morc
than 10 leopards (adults, subadults and cubs) may
supposedly live now in Khosrov Reserve and beyond
within the study area of ca. 780 km?. According to
the mean values of daily prey consumption rate
estimated in the feopard, 70 g meat/kg bedy wt/day
(Goszczynski, 1986; Mizutani, 1999; Stander ct al.,
1997), bocly mass of the live Icopard, 45 kg and the
proportion of cdiblc biomass in wholc prcy body
mass, 75% (Mizutani, 1999; @li, 1994; Standcr ct
al,, 1997), they will kill 15,330 kg of prey per
annnm. Based on information presented in Table 1,
local lcopards will kill 14,180 k g of the bezoar
goats, including 4,752 kg of malc bezoars, 6,914
kg of fcmalc bezoars and 2,514 kg of juveniles. In
numbcrs, this biomass will translatc to 128 males,
247 fcmales and 168 juvcniles, 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; @kanna et al., 1997;
Oli, 1994), so the sufficient number of the bezoar
goats for the leopards in Khosrov Reserve and
beyond shonld make 900-3,000.

3. Feeding competition

The bears living in Khosrov Reserve are almost
exclusive vegetarians, feeding on roots, fruits, berries
and green biomass. Hence, the Lp is negligible in
the pair leopard-bear (0.013) caused hy occurrence
of bnckthorn berries in several leopard scats fonnd
in winter. The lynx fced mainly on Furopcan harcs

PAMIUATHCE MEX AY CAMUAMH, CAMKAMH 1 MOJIOAbIMH
ocorsMu Be3oapon (P < 0.05, n=4),

2. B3auMOOTHOLIEHH S XHIHHK-XeprBa

CornacHo pasanuHbiM NPCABAPHUTCIbHLIM
OLICHKaM, KOTOpLlE CTPafaln o'r CYLBCKTHBHIMA
yeruoi unopmawnt (Anonymous, 1998; Gasparyan
andAgadjanyan, 1974; Kasahyan, 2001; Khorozyan,
1999; Lukarcvsky, 2001b; Walker, 1994), ne sesiee
10 nconapsop (B3pociLie ft MOJOALIE OCOBH N
ACTCHLIWH) MOT'YT NPENONOXKHTENLIO XUTh cCiivac
B XOCpOBCKOM 3anOBEAHHKE H BOKPYI' HCTO B
npesenax u3yuexHofl osnacrn (okosno 780 KM?').
CornacHo cpeaHdM BEAHYHHAM CyrOuLofi HOPIUK
Msi(ca, noc.zacmoi iconapaom, 70 r/kr Beca 1ena/aens
(Goszcryuski, 1986; Mizutani, 1999; Ssnder et al.,
1997), Beca-rena xnroro jieonapaa, 45 Kru cpc Ahero
COOTHOLUEHHST CHEAOLION 13HOMACChI K OBILIEMY BECY
Tena xkeproul, 75% (Mizutani, 1999; @li, 1994;
Stander et al,, 1997), oun sonbisawr 15330 kr
Znossrul B roa. Ha ocHoBe hugpopManun v tasn. 1,
MecTHbIE T801a k1 nostmaet 14180k sc30apoBLIX
KO3JIOB B roJ, Bkmouas 4752 kr camuos, 6914 xr
caMoK H 2514 xrmononbix ocokedi. B Hepccucicna
UYHCJIEHHOCTDL, 3Ta BlioMacca cocrasisier 128 camuws,
247 camok 1t 168 monoauix, B opueM 543 ocokn,
KO'rOPHIC HILIMAKTCS JeonapaaMH B TOA.

¥ KpyminiX KOWCK, XHBYINHX B 3KOCHCTEMAX C
B@1aTbIMH MW ERBIMH PCCYPCAMH, COOTHOIIEHHE
XHLIHUK-XxepTBa cocramuger or 1:90 o 1:300 B
nepecuere Ha UHCAEHHOCTb WK BHoMaccy (Mizutani,
1999; Okarma et al,, 1997; Oli, 1994), noaromy
JAOCTATOYHOE KOJIYECTRO BE30aPOBbIX KO3JIOR ANK
eONapaoB Ha H3YUEeInlof TCPPHTOPHI NOIKHO
cocrapnsts 900-3000 ocoref,

3. INpeBas KOHKY pEeHUHA

Meanc w1, xHBYIHE B XOCPOHCKOM 3aTIOBCAHHKC,
ABAAOTCS TMOUTH HCKJIIOUNTENLIIBIMH
BererapHaHUaMH, MITAXLHMHCS KOPH SIMH, TI0AaMH,
ATOAAMH 11 3e1eHoN BHOMaccol. Takum ospazom, Lp
B nape geonapA-MeABeb HINTroxHo man (0.013) u

pC3yJBTATC BCTPCUACMOCTH STOA KPYWHHLI B
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and rodcnts and the LD in the pair Icopard-lynx is
also insignificant (0.02) as arcsult of occurrence of
FEuropean hare remnains in several leopard scats.

4. Distribution and habitat use

As mcasured on our GIS map, our study arca
encompasses the following landscapc belts:
grass/[orbs - 225.8 km? (29% ofrangc) (clcvations
1,600-2,300 m), subalpinc grass/forbs - 189.0 km®
(23%) (2,200-2,600 m), wortmwood/ephetmeral/grass
- 173.8 km® (22%) (1,200-1,600 m),
juniper/beech/oak sparse forest - 139.6 km? (18%)
(1,400-2,300 m), alpine grass - 33.4 km2 (4%)
(2,600-2,800 m), wormwood/cphcmeral - 22.6 km’
(3%) (800-1,200 m) and pcrmancnt snowficlds -
9.3km? (1%) (2,800-3,200 m).

The landscape prcference ratio PR is distributed
as follovvs: 3.0 for junipcr/beech/oak sparse forests,
0.7 for wormwood/cphcmcral/grass and grass/forbs
and 04 for subalpinc grass/forbs. So, the “critical
habitat” is juniper/beech/oak sparsc forcst.

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

DISCUSSION
1. Feeding habits

According to superficial survcys, in Aimenia the
Icopards feed on Ihe wild boars, bezoar goats, caltle,
small livestock, dogs, hares, murid rodents and birds
(Kasabyan, 2001). Present study, howcvcr, bas
shown that in Khosrov Reserve thesc predators feed
ovcerwhclmingly on the bezoar goats which are
common throughout the leopard distribution area

HECKOJILKHX 3KCKPEMEHTaX Jleonapaa, Hal.IeHHbIX
HaMH 3HMOIL. Pbich NHIaeIcs B OCHOBHOM 3afiliaMii-
PYCaKaMH W IPLI3yliaMH H LP B Hape neonap A-prich
TakXc uc3uayatcavua (0.02) B pesyinrave
BCTPCYACMOCTH OCTATKOR :3aflllci & HCCKOJIhKHX
9KCKPCMCHTaX Jiconap/ia.

4, PacnpocTpalerHe H HCIOJIb30BaHKHe
MeCTOOBHTAHHM

Hamepennn no 'HC xaptc nmoka’anu, uro B
113yY€HHON HAMH OBJIACIHL NPe.ACTaB/CHL] crcaywue
nananacprabie nosca: cyxoctend - 225.8 kM (29%
osnactu) (puicora 1600-2300 M naju y.M.),
cysasnunrickue Jyra -180.0 KM (23%) (2200-2600
M), NONLIHHO-3¢HEMEPHO-TPABSIHHCTLIE COOBLICCTBA
- 173.8 kM’ (22%) (1200-1600 m), MO)K.)KC?CJIOISO-
BYKOB®-AYyBOBLIC pcakoncebs - 139.6 xm™ (18%)
(1400-2300 u), anbnuiickite ayra - 33.4 KM° (4%)
(2600-2800 M), NOALIHHO-3CPCMCPILLIC COOBILIETIBA
- 226 kM® (3%) (800-1200 M) 1 cHCx1MKH - 93 KM’
(1%) (2800-3200 ™).

Crenenb NPCANOMHTACMOCTH Janamacpros PR
pacnpeaensercs cac/youmM ospasom: 3.0 ana
MO X EHENOBO-BYKOBO-NyBOBbLIX pekosecuft, 0.7
JULC N@IIbIHHO-I(OEMEPHO-TPABSIHHCTLIX 1l CTCNHLIX
coosiltects H 0.4 wia cypasbnufickux ayro. Taxum
OBPa30M, “KJIOUEBLIM MCCTOOBHT'AHUCM  SBISICTCS
MOX3XCBCIOBO-BYKOBO-1yEOBOE PE/KOJIEChE.

PacnpcacncHic 9KckpeMenTos u cie /(0B Nieonapaa
no BLICOTaM I ypouwmuam: Xauaa3op — cpeauee
2164.5, SD ~320.8, n = 8; Xocpos — 2074.0, SD =
154.0, n = 7; Tapuu — 1441.1, SD =234,6,n =9.

OBCY XK JAEHHE
1. IIluTanue

CornacHo OB30PHLIM HCCIEA0BAUUAM, B ApMENIH
neonapaul NHTAWTCS KaBallaMH, BE30apOBLIMIL
KO3/1aMH, KPYNHLIM H MCJIKHM pOTarThiM CKOTOM,
COBaKaMH, 3aflaMH, MbINIEBUANLIMA 1PLI3YHAMH H
ntauamn (Kasabyan, 2001). Hacroswmee
HCCJIE 10BAHHC, OAIIAKO, 110KA3210, U 1) B X 0CPOBCKOM
3a00DEAHIKC 3TH XHIWNHKH LOBLIDAIT B
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in this reserve and supply most of cnergy resources
for these [elids (Tablc 1, Figs. 4 and S). Here, this
predator-prey pair is strongly associatcd with cliffy
and rocky highland habitats aud local pcople have
justly been naming the leopard “thc goat shepherd™.

The bezoar goats ideally meet all requircments
of the lcopards to the staple prey which are confined
to prey availability, abundance, size, vulnerability,
and bchavioral response in a given place and lime
(Bothma ct al., 1997).

Prey availability vefers 1o the chances of
encountering and successfully killinga specific prey
while prey abundance influcnccs the frequency of
possiblc hunts, and both these characteristics are
obviously high for thc bezoar goats in Khosrov
Reserve.

Prey sizc is important as it rclates to the balance
between cnergy expenditure and gain during thc
hunting proccss; the large carnivores, particularly
Icopards, arc cnergy maximizers and prefer the prey
that is most profitablc in a given area and time. The
rangc of body masses of the bezoar goals (22-46
kg) falls within the optimal modal prey size for the
lcopards (Johnson ct al., 1993).

Prcy vulncrability inlicatcs the prey’s ability to
escape when targeted and it is another characteristic
which may shape the hunting behavior of a prcdator.
Terrain roughness of the leopard habitat in Khosrov
Reserve provides abundant cover for successtul
hunting by stalking and/or ambushing what greatly
incrcascs prey vulnerability in this area, taking into
account that the leopards nay conceal themselves
beliind the cover as low as 20 cm (Botluna and le
Riche, 1994a).

Prey response to predalion is attributed to prey
availability and may includc cither flight or
aggressio, and necessitates a predator to choose a
right prey to achicve a successful hunt. The bezoar
goals do not possess special anti-predator defensce
mechanisms and this adds to their availability and
vulnerability.

All these characteristics of the bezoar goats do
not chauge in seasons, making thenithe staple prey
to local leopards all year reund.

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

NO/ARISIIONICM LOJNIBUIMKHCTBC MIMEHHO BE30apOBbiX
KO3JI0B, KOTOPLIC OBLIYKLI NO BCell okaactn
pachpoCipaneiiist iconapia b 3anone.IHiIKe ¥ ROKpyr
HCT'O1{ QK0T BONbUTYK) WL Th IUCPTHN STIM KOILAULKM
(raBn. 1, puc. 4 u 5). 3acch, 3Ta napa XIUMLHIK-XKeEprra
NPOYNO CBA3aHA CO CKANMCTHIMIL H KAMEHHCTLIMH
BLICOKOTOPHBLIMH MECTOOLHTANUSAMM 1 MCCTHDIE
XNTCJI CNPABCTIBO HA3LIBAKIT ICONAPAA “KOILHM
N4CTyXoM”

DGe3oapobbie KO3MLI HAEANLIO Y /LOBACTIOPSIOT
BCCM TPEBODBAHMSM JIE0nap/12 K KJOUCBLIM Bilaam
LOBLIUM, KOTOPLIE CROASICH K AOCTYIIIOCTI, OBILTHIO,
pa3Mmepy, YSIBIIMOCTH 11 IIORC/ACHUCCKOMY OTBETY
JKCpTibl B JAMHOM MecTe 1l B faHHoe spemst ($3othma
etal, 1997),

Aocrynisocs Xcprisbl OTP@XACT 1UaHCHl BCTPETIL
1l YIaUHO JOBbITh KONKPCTUBIIT BHA AOBLIUIT, TOFAa
KaK OBHJIMC JXEPTDL] BAMSET [ YACTOTY BO3MOXKHLIX
0XUT, il OBC 9TH XapaKTepPHCTHKH OUERIAKO BLICOKIL
A5 KC30APOBLIX KOINOB B XOCPOBCKOM JAIORC/UNKC,

Pa3Mcp XKCPTHLI BAKCH C TOUKH 3PEHUST BIANCA
MC>K /1y QHCPTCTHUECKHMH 3aTpaTaMil Il BLItOAaMA B
11ipolceee 0XoTbl. KpynHule XHLHKKI, B UaCTHOCTH,
ABINONCH MAKCHMHIATOPAMH NOJTyUaeMoll anepruu
H TIpe/WIoUHTalT AORLIMY, KOTOpas HaHBONEe
BLIFOZHA B /1anHOM McCIe ¥ Bpemst. Pasmax macent
TCIIa B€30apoBLIX K03anok {22-46 kr) nonagacT o
NPCACL] OUTHMANILHOI'O PA3MEpPa TCAA XKCPTBLL LS
aconapaa (Johnson et al,, 1993).

Y I38MMOCTD JKCPTBBI YKAILINACT HA CHOCOBHOCTI,
JKEPITRLI YRCKATH NPH aTaKC 13 SMISCTCS eLle o aNofl
xapaxkrepucrukaii, $OpMHPYOLLER OXOTHIIYLE
norenenxe xumuyka. Ilcpcccuchuas mectTHoCTI,
MecroornTanuii nconapaa b XoCpoOBCKOM
3aN0NCAINKC JACT MIOTOYHCIICHHBIE YKPLITHS LS
ycncinmioit 0XoTbl METOLOM CKpaAbIBAHUS H/1Lm
RCILYIHRARIS, UTO CHLIO YBCTIYHDAEr YA3BIMOCTT
JKEpIB B JaHBOM PEIHONE, 8CVH YUCCTD YTO JICONap bl
MOF'YT YCHELMHO CKPAaAbBaTh H3-3a NPHKPhITHR
spicooft seero 20 cm (Bothena and le Riche, 1994a).

Oreer KCPTDb] [a XHIUHHUCCTBO OTHOCHTCS K €€
AOCTYIIHOCTH # MOSKCT BKJIEOYATDL B CEBS BErCILO HIH
arpcccHiBIOCTh, RLIHYXKAAS XHUIHIKA BLIBHPATL
HPaBIILIYIO JIOLRIYY ML YCNCIMHOR OXOTDL
be3oaposLic KO3ALl HC IIMCIOT CnenManbHLIX
3aILUHTILIX MCXaQHU3MOI, HANPABACHHLIX MPOTHR
XNIHHKOR, YTO YRCIMYHBAET HX JOCTYNHOCTDL M
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wheres the jnveniles are not (Fig. 6). The same
trend is also found inihe legards living in Kopetdag
monntains of Turkmcnistan (Lnkarcvsky, 2001a).

Adult malcs arc sclectively taken by thesc big
cals only in Gami district. Most likely, this is caused
by the fact thal Lhe vieinities of Eranos ML. (1,824.3m
above sea level) where we collected all local scats
bave hcen nscd occasionally by one malc as a
marginal part of his bome rarge: testimonics of
local pegple and our gronnd track da ta (10.2+8.3cm

11.4::0.5cm, n = 6/} track set, dirt, March 2001)
prove 1lis. Male legpards alwvays take bigger prey
1han females do (Boibma el al., 1997). No female
or subaduli Icopards are recorded here for qnite a
long time, possibly du.e to tlie lack of permanent
water sourccs and saf ¢ breeding sitcs and hgh level
of human disturbancc (proximity to urban
landscap cs).

Atan ¢p positepoint is Khachadzor district which
lies in eastemmost Khosrov Reserve and conlains
1he most remote, wildest and the least disturbed
habitats. According to information provided by local
people, reserve rangers and our studies (recag nition
of individual animals and their movement pa tterns
from theit snow and ground tracks, uwrp ubl), the
main part of the resident popnlation of legards
mast bave been concartrating hicre and using it as
a secluded brecding area. IHere, we did not find any
taccs of malc bezoar goats in the lepard sats and
bave uoiiced tlie predominant role of female bezoars
and European hares in thc legard dict. Ap parcntly,
this indicates the preterence ot slender temalc goats
and small wildlif ¢ by subaciilt and femalc leop ads,
ep ecially when hunting with cubs.

The Khosrov district harhors many good habitats
for satc existence of tlie legpards, bnt is tiot as
pristine as the Khachadz or district, so it occipics
the inlermediale position and no prcference for
sex/ag c catggorics of thc bezoar goats is found here.

The conmnonncss of the bezoar goats in Khosrov
Rescrve makes 1he legpards 10 hunt on wild boars
very infrequently (Table 1 and Fig. 4). In spitc of
their abundance in this protected area, local boars
arc quite agg ressive and can retaliate viciously with
making scrious injory to an attacking leopard likc
it is observed elsewliere (Karanth and Sunquist,
1995; Ramakrishnan ct al.,, 1999). Moreover, the

Y$3B1IMOCTh .

Bce 3m1 X apaKTePHCI'HKH BE303 OBLIX KO I0H ne
H3MEH 510 1051 N0 CE3(H aM, UTO AENAET HX CTaBI A oft
KJIOUCIOH [ OELIYUCIT AJIST MCCTHBIX JCONapaoB n
FEUENHC KC Q O 10/,

CpcAan H0H0RO3PACT HBIX KNACCOR KC'I0APA 1bIX
KO3108, TONLKO CAMKI 110 10XKHTEIbt 10 1351 AI0ICH
NconmapAoM Bo Bcex ogpaacrax XocponckKoro
3an0BCNIKA, H3YUEHHb X HAMH, TN 1aK aK MOJI0.ble
OCOBH HC H3pHpaiorcs (puc. 6). Takas xe Tenaei uxs
osH® yxena B ropax Koneraar Typkmenn ctana
(Lukarevsky, 2001a).

B3pocmie caMubl 13 BIP ar €M O [10BbIEAO TCSE
neonapaom Toabko b [apmifickoM ypounuie.
Hansonee pep 0ATHO, 3TO BLI3BAHO TEM, 4YTO
okpccrHocTHT. Ipamo c (1824.3 mHaa y.M.), rac Mol
11U BCC TP OBBI 9KCK PCMCHTOR JIAHIIOr0 yuacTk a,
HIEPCIYHAPIO NAIMIL3YKN CH OABI M CaMIIOM
1eonapa n Kauecr e Kpaenaro yvacrka cBoeil
HH M BHIYaNbHOIT TEPPHT OPIIH: MOKa3aHH 51 MECTHBIX
xurenell 1 naunt AaHuvie no cneaam (10.2+0.3cm
11.44£0.5¢cm, n = 6/1 uenouka cneson, rpad , Mapr
2001 r.) aokaztpaot 3r0. Camipl neonapaa scerii
[ OELIN AOT BONEE KP YIHLI € XEPT I, YEM CaMKH
(Bothma et al., 1997). Ha camin neonapaa, uu
MOJIObI C OCOBHl HE 3ap erH CTPIp OBAHLI 34€Ch B

TEUCHHE JLOCTA 010 PO I0JIKHTENLI010 ) CMCHH,

BO3MOXIIO, BRHAY OTCYTCTHHS 110CT O Il bIX
HCTOY1IIKOB BOJbL 1) BE3OHACIHbLEX MCCY ANA
Pa3MHOX CHHSl H DLICOKOr 0 YPOB1ist BCCNOKO#iCT Ba
CO CTOp OHbI YCNQWCKA (BJIH3OCTbL K 'Cp 0ACKIM
nanmnacpmm).

[IpO113@ 10510 1 8CTHIO 21@MY 31K HCTCH Y POUMNIC
Xauaa3op, HaXoAAWCCCA HA CAMOM BOCTOKC
Xo@ OBCKOro 3anoucamiKa, KoT 0poc COAq XHT
M alBOJICC OTAANCHHLIC H OHKHC H H@MCHCC
nokp cXACHHLIC MccroosHTandsa. Coraacno
HNPOPMALHH, HPCAOCT ABACHUO i HAM MCCTHIBIMIL
XKH'TEN IMH, JIECH M MIl 3AN0BEMNKA H HalsIM
HCCNIeAOBAHIAM (P ACNO3HABM M€ OTAEMD HLIX OCOECH
M H X REP EAH XCHIH N0 CIICAaM Ha CHCIY 1i TPYHIT),
“¥1.CCb [1071KHA BbIfb COCPCAOTOUCHA H Pa3MII0XKAaTbCsl
OCHOBHAST YacThb pc M ACNTION NONYJAUHH ACON AP/,
3acch Mbl HC GB HaPYKHA 15 OCTATHON | CaMILOR KC3e A
B 3KCKPCMCHTAaX JCOHAapaa H OTMCTHIAD
ZIOMH BHPYIOILYI0 pOJib CAMOK ;C303 a H safllen-
pycaKkon B NHTaHHK X1 ILKIKA. [To sccht miamMocTH,
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boars screech loudly when threatened and force
prodators to stalk from a long distance (like the
leopards do with any vigilant prcy - Bothma ct al,
1997) what isdifficult it highly precipitous landscapc
of reserve. Apparently, local lcopards arc not
motivated to hunt on this prcy and lack spccial
hnnting tactics.

The input of small wildlife to the leopard diet in
Khosrov Reserve is significant in numbers, but
subtlc in biomass input (Tablc | and Fig. 4) and
eccurring only when a predater movcs from onc
“island” of its rocky habitat to another one through
the sparse juniper torest or plateau grassland where
thc harrcs and rodents arc plentiful.

We ¢lo not have a ground to speculatc that small
prcy arc actually much morc frcquently taken by
leopardsthan detected from tleir scats. Traditienally,
the redents and other small mammals are believed
to be censumed by large predators completely
without leaving atracc in fecal material, what creates
underestimation ofthe role ofthisprcy in a prodator’s
dict (Bothma and Ic Richc, 1994b; Karanth and
Sunquist, 1995). 1 lowe ver, we challenge applicability
of this rule to Khosrev Reserve’s leopards, as the
undigested remains of redents and European hares
(hairs and pieces of skull, linbs, claws, ribs and
backbonc) werc frequently found by us in well-
prescrved condition in the scats of lynx. So, we
supposc that local 1copards act as typical cnergy
maximizcrs and do not hunt spccially on small
wildlifc, preferring high-caloric andl availablc bezoar
goats, but may take them opportimistically.

970 yKa'blIacT Ha NPCANOUTEHNE H3SIMHLIX CaMOK
BE30apa 1l MEJIKIIX XHEOTHBIX MOJO/ILIMH OCOBSMH
H CAMKaMH JIeonap.aa, OCOBEILIO K®JJ(a OHI OXOTAICS
C KOTATAMIL

XOCpOBCKOE YPOUHILE COMEPKHT MIOKCCTBO
XOpPOIIHX MCCTOOBHTAHHA AJs1 BE3®NACHOIQ
CyNICCTBOBaHNA Jconapiaa, HO OHO He TaK
EPHO3/181L10, KaK Xavaa:30p, MOITOMY 3aHIMAeT
NPOMCXYTOUYHOC NOJIOXKENHE, H 34eCh HeT
NpCANOUTENNSN KAKOMY-JIHBO ONpeaelienioMy
HONOBO3PAaCTHOMY KJAccy Be30apoBLIX KO3JOB.

OBb1HOCTh BE30aPOBLIX K0310B B XOCPOBCKOM
JATIOBEANMKE IPHBOAMT K OUCHK NICYACTLIM CNYUasM
OBbIBAHHS KaBaHa MECTHLIMIT leonap/tamin (rara. |
u puc. 4). HecMoips Ha ux OBuIiE B 3aN0BE I HKE,
Kapanul Z0CTaTOUIl0 arpcCCHBHLI H MOTYT 0Ka3aTb
0XCCTOUCINGC CONMPOTHB/CHHE C NPHUHIEHHEM
CCPLC3ILIX YBCUHI AaTAKYOLICMY Jleonapay, KaK 510
osnapyxcio i apyrax mcciax (Karanth and Sunquist,
199 5; Ramakrishnan c al., 1999). Kpome aroro,
Kaxnalul rPOMKO BH3KAT NPIt Yrpo3c H BLIHYXAalor
XHUHHKOB CKPaALIBaTL C ANHHHON IHCTaHLUHH (KaK
JIE@NAPAL] ACNAIST C S50 BAHICILHON AOBLIYCH -
Bothma ct al, 1997), uro Tpy.aHO ocyuiccTisuTb B
BLICOKOI'®NILIX YCHOBHSX 3anorcArnika. [lo-
BILAIIMOMY, MECTHLIE JIEQIAP/ILL 11E HMCI CTHMYJIA
OXOTMTLCS1 Ha JaHHLIA BY A LOBBIUM, Il HM NIEA0CIACT
cncuHanbLHON OXOTHHUYLEN TAaKTHKH.

Bknad MeNKEX XILOTHLIX B THTaHIE Neonapaa
B X0CPOBCKOM 3aNOBCAHHKC 3HAYHTCICH C TOYKH
3PCHHS YHCNCHHOCTH, HO BKMaA HX BHOMAcCL] Man
{tasn 1 1 puc. 4) i 1iMeeT MECTOTONLKOTOr 43, Ko Ha
XHILHEK Nepe ABHIAeTCs oT 8.0He10 “ecTpoBa’ CEOEN®
CKAJINCTOr0 MECTOOBHTAHHS1 K ApYroMy uepe3
MO2KXCBCJIOBOC PCAKOJECLE WIH CyXOCTeND Ha [IaTo,
rac 3afupl K rpui3yHb OBUABILI.

¥ Hac ucT nopoaa MpcAnosaraTh, Y10 MCJAKHC
KHRBOTHLIE b LEACTBHICIBIIOCTH TOPA3/I0 aKTIBNIEE
AOBLIBAIOTCA JleONapAoM, YeM 3TO BHIHe H3
COAEPXHMOro HX IKCKpeMeHTOB. TpaaHWIIOHHO
CUNTAETCSl, YTO CPLI3YHL] H ApYrHe MelKHe
MJIEKONHTaloHe NOeaMTCsl KPYIHLIMH XHILHHKaMI
NeNHECTHIO Be3 OCTaTKa B (heKansHOM MaTepHale,
YTO CO31a€T HCAOOLEHKY POJH 3roro Bitda A0BLIYH
B nHTanAM XMopHKa (Bothima and Ic Richc, 1994b;
Karanth annd Suquist, 1995). O.anako, Mb1 npH3HACM
OUIMBOUYHOCTL STOrO 3aKJIOUCHIISI B OTHOLICHHC
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2. Predator-prey relationships

The leopards easily change food preferences
when staple prey becomes less available and the
studies of spatio-temporal dynamics of lcopard diet
may reliably indicate changcs in prcy popnlations
{Ramakrishnan et al., 1999). In Khosrov Rescrvc,
the bezoar goats arc present in over 98% of the
leopard scats and contribnte 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
10 translate this information to thc numbcts of the
bezoar goats which nced to cxist lacally ta remain
a sufficicnt prey basc for the Icopards in this protected
arca as it is evident from dietary analysis of leopard
scats.

I is hard 10 say precisely how many goats are
living now in Khosrov Reserve, buitobvionsly they
slay common in al! areas visited and studied by uis
as shown by nunmereus sightings of gronping animals
(5-22 per group), abundancc ofkids andjuveniles
(on average, 2 per adult female), very freqnent
records of bezoar hoof tracks and pclicts and as
claimcd by local pcoplc and rangcrs. This population
is strictly rcsident and is insignificantly atfccted by
such ncgative factors as poaching and livestock
grazing. 'Tbe wire leg and neck snares were fonnd
and dismantled by ns several times set ncar thc
entrances of the caves where the goas rest, but they
bave very limited distribntion and arc uscd
principally in close proximity to human sctticments
(Gamni district) so that to facilitate the snare checking
for timcly prey removal. The gun-shooting of'the
goats is not practiced as demanding substantial
physical efforts from the poachers. Domcstic
livestock has been grazing in Khosrov Reserve in
habitats othcr than used by the goats: cattle and
horses graze mainly in riparian lowlands with lush
vegelation and never reach the ciifty tcrrain where
natural fodder is very scarce and animals can casily
injure themselvcs or dic, whercas the sheep graze
in flocks on the alpinc platcaus and do not lcavc far
away from tbe shepherds’ camps.

Wc bavc identified above that 909-3,800 bezoar
goats shonld be living in our stndy arca to rcimain
the staple prey of leopards nudcr our approximatc

Jconap 108 X0CPOBCKOrO 3410BCANMKA, HOCKOJIbKY
NCHEPCBAPCINBLIC YACTH TCiia 3adUCE H IPLI3YHOB
(RoMOCHY, KYCOUKH Yepena W KoleuHocTed, KOorrH,
peBpa H HO3BOHKH) YAaCTO BCIPEUANIHCH 11aMU B
XOpPOHIO COXPAHEHIIOM BHE B 3KCKPEMEITaX PLICH.
TakuM oBpa3oM, Mbl nomaraem, YTO MeCTHbLIE
JconapAst ACACTDYIOr KAK THHHUHLIC MAKCHMH3ATOPLI
JUCPriIH H HC OXOTHTCS CHCHHANLHO HA MCIKHX
XKIBOTHLIX, TPCAHOUYHTASA BLICOKOKAJNOPHAHLIX 1l
[OCTYMHLIX BC30aPOBLIX KO3NOB.

2. B3aMMOOTHOIUEHHS XHIIHHK->KEPTBa

Jleonapanl Jierko MeNslT IHllerbe
1Ipe NOYTeHH, KOra K/Iieyenas J05biua CTAHOBHTCA
HcclneaoBaHHE
1POCTPANCTBCHHO-BPCMCHHOIT ITHHAMHKH C1PYKIYpbl
UHTaHHA JICONap.Aa MOXCT JOCTOBCPHO YKa3biBaTb

MeHee [OOCTYNHOH, H

Ha H3MCHCHHA B nonynauuH Xcprest (Ramakrishnan
et al, 1999). B XocpoBckoM 3anopeauHkKe,
BE30PORbLIE KO3JLI NPHCYTCTRYIOT B BoJiee yeM 90%
3KCKPEMCHIOB JICONap.ia H BK/a.Ab1DAIOr BOJCC UCM
96% osluCit XKHBO# BHOMACCbI, NOTPCBIACMOR IITMH
xuiinukamu (Tasa. 1, puc. 4 u 5), ykasvipas va
/lOCTaTOUNOCTb H CTABHJIbIIOC COCTOAHHC 3ITOH
KJOUEBOH /0EbIYH anst xnmnnkon. Cedvac nam
HEOBXOAHMO NepesecTH 3Ty NHhOpMaLNIO B
UHCJICHHOCTL EC30apOBLIX KOJIOB, KOIOPaa A0JKHA
CYUICCTBOBATL B JaMOBCANNKC, YTOEL] 3TOT BHA
OCTABAJICA KIOUCHLIM BIAOM XKCPIULI /U JICONapAOB,
KaK 3TO OUCNHAHO H3 aHajH3 CO/ACPXHMOTQ
3KCKPCMCNTOH XHILHHKA.

Cciiyac TPy.AHO CK43aTL TOUNO, CKOJILKO KO3NI0B
XKHBYT ccHuac B XOCPOBCKOM 3anoncaluke, no
OUCRUANY, UTO (I OCTATCH OLBIUNBIMH BO HCCX
YPOUHILIAX, KOTOPbIE MLI IIOCETMIIH H I3YUHIIH, KaK
BH THO H3 MHOTOYHCIIEHHLIX BCI1PCY C IPYNnaMit 3THX
Kuporneix (5-22 0COECH # CPYINIC), OBHAHS KO3SIT
H MOJIO/IBIX OCOKCHT (B CPEANEM, 2 HA CaMKY), OYEllb
YacThiX NAXOAOK CIENOR KONBIT Ee30apoB I HX
thexasmfi, H COrnacHo HH(POPMALIIH MECTHDLIX
XKHTeNel H JecHHUHX. 3Ta nmomynsalis cTporo
PC3ACITIA H AXOAWICS 110 04 EHh HE3IAUHTETLHBIM
BIHANKBCM TaKHX HETaTHBHLIX (PAKTOPOB, Kak
spaKkoHLEpCTBO i Bhmac cxota. IIpobonoumsic
JOBYIN KR BBUIH HECKOJLKO pa3 OBHApyXXeuul
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gnesstimate of camivore numbers no more ihan 10
individuals. This information contradicts thc
published data that bezoar goat popnlation nnmbers
no more than 700 animals in all Armenia (Red Data
Book of Armenian SSR, 1987) whal urgently
demands tor in-depth np-to-date censns of these
unglates in Khosrov Reserve and oiher regions of
the cotntry. Suibstantial scicntific work will be
needed to count the bezoars in rescrve, especially
in remote mountains of Khosrov and K hachadzor
districts where tlie cores of goat aud leopard
populations cxist and breed.

Another prospective rescarch issuc, and even
morc important than the bezoar census, is accurate
cstimation of thce Icopard numbers in Khosrov
Rescrve. The only feasible and cost-ct ficicut
teclmiquc to do that is to usc camcra photo-traps
which may say ns bow many individuals arc living
now iurescrve, of what scx/age composition their
population is and where do they live (c.g., Karanth
and Nichols, 1998). According to curvilincar
rclat@konship between the lcopard numbers and study
arca (Smallwood, 2001), the range cmbracing
Khosrov Reserve and adjacent areas could
accommodate as many as 38 cal.s what is more than
three time more than our guesstimate (10
individuals).

OE:C3BPCXXCHBI HAMH YCTAQHODJIEHRLIMNI Y BXO/4a B
NCHICPhI, TAC KOMIBLL OT ALIXAET, HO OHM HMEKT Quenh
O1PAHUYUCINOC PACHPOCTPAHCHHE H MCMONL3YIOTCA B
OCHORIOM REJIH3H OT HACCJCHHLIX NYHKTOB
(I"apunfickoc ypoudllic), 4TO OBNErvyaeT
HEPHOAUUECKYID NPOLCPKY NODYLICK H H3BLATHE
AosLivd. OTcTpen Be30apoBLIX Ko370B He
HPAKIMKYCTCSI, OCKONBLKY OH TPEBYET 3HAUTTELObIX
(PH3MUCCKMX YCHIHit oT BpaKoHLepos. Jomawmi
CKO'T Nacerest i X0CPOBCKOM 3aMose AHHKE D APYTHX
MEC IDOBHTAIIMHX OF HCIIONLSYCMLIX KO3JIaMH: KOPOBL]
I JIOWaAN Nacy csi B OCHORNOM 135 NPAPCUHLIX
HH3MEHHOCTSIX C OLILHON PacTHTeN sHOCTbK) i
IHKOrAQ 1IC A0CTHFakITCKall, T1€ eCTeCTBENHLI KOpM
CKYACH } XXHBOTHBIC JICTKO MOTY' NIOYUlITh YBEULE
HJIH IHOTHBHYTb, TOT.Aa KaK OBLLI MACYTCsl OTapaMH
Ha anLMUICKHX NIyrax 1l He OTAYYalTCA AANEKO O
nactyuoyx narepeil.

Mut onmpcaemim Bpime, uro 900-3000
6C30apONLIX KO3JI0B A0JXKHBLL XXHID B HCCJIE A0RAHHOI
HaMH OBJIACTH, U10BLI OCTABATLCA KNI0UEBOi A0BLIUeil
anconmapaa npil Haweill ONeHOUHOM YUHCIEHHOCTH
xulltnuk He Konec 10 ocosci. ITa HHpopManus
1P OTHROP EUMT ONYLJIKOBAIINLIM AaHHLIM, YTO
UICHENIOU b BE30APOBKIX KOIJIOB BO Beclt APMCHINI
cocrasmeT He satee 700 oconeii {Red Data Book
of Artnenian SSR, 1987), ure 'menyer np oueseiion
CEpPLE3HLIX HCCIEA0DaHI MO COR EMEMHOT ONenke
YHCJICHHOCTN 3THX KOMLITHLIX B XOCPOBCKOM
3anoBedHHKE H APYTHX PETHOHAX PECHYHJIHKH,
TToTpesywTCA 3MAUMNTCARILBIC 1BAYUIO-
HCCJIE10BATENLCKHE PABOTLI 0 YUEly YHCJIEHHOCTH
B€30apOB B 3aN0oDeAHIKEe, OCOFEHHO B OT JaNIEHHLIX
ropax ypoui Xocpos H Xa4aa3op rae CyweciByor
M PA3SMHOXAKNC3 OCHOBALIC YACTH MONY AL
KO3 Q3 H JICONApLOK.

Ewe oaxo# mepcnexTusHoft opnacTol
HCCJIC10BaHHS, 11 AaXC BOJIEE BaXHOIl, UeM yuer
YHCJACHUIIOCTH BC30apOBOTO K037a, ABASAETCA
OMNPCACICHHC UMCEHHOCTH Jleonap.aa B X0CPOBCKOM
3anoseaHHKe. EAHHCTBEHHLIM peanbHo
OCYLICCTBHMLIM H 3K OHOMHUHLIM CTIOCOEOM SIDJIACTTA
KCNoAL3OBAlIC (POTO-NOBYUICK, KOTOPLIC MOTYT
CKa3aTh, CKOABKO OCORCH XUBYT cCHUAC ®
JaHONC/AHHKC, KAKORA 110JI0 3PACTRAS CTPYKTYpa
HX HONYJISIUY H T1€ etitl %HB yr (nanp ., Karanth and
Nichols, 1998). Coraacxo kpumoiuneftuomy
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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 Rescrve by different
pattern of habitat use: bears and lynx live in the
sparse forests and densc thickcts and lcopards — in
rocky massits. Correspondingly, they take differcnt
prey: the bears are almost exclusive vegetarians,
the lynx prey on hares and rodents and thc Icopards
take the bezoar goats. Actually, the physical traits
ofthc Icopard makes it an cxclusive bezoar-taker
in its precipitous and rocky ecosystem in Khosrov
Reserve: cunning, strength and exceptional climbing
skills of this predator leave no chances to other big
carnivores that occasionally visit tliis habitat to
compctc for this prcy.

The gray wolves (Canis fupus ) do not act as the
principal competitors to the leopards, as they are
concentrated in areas where domestic livestock graze
and prey principatly on calvcs, shcep and foals, as
well as on wild boars. The only overlap occurs over
teeding on smal! mammals (rodents and Europeun
harcs) between the lcopards and the lynx when the
Icopards pass through the typical lynx habitat
(combination of open grasslands and dense thickets,
mainly junipers, on the ridgc tops) and takc the
small mammals opportnnistically; despitc the tynx
are qnite common in Khosrov Rcscrve, they arc
unlikely to play a serious rolc of fccding compctitars
1o the leopard.

Kasabyan (2001) considers the birds of prey,
such as the bearded vulture (Gypaetus barbatus),
griffon (Gyps fulvus), black vulture (Adegypius
monachus ), golden eagle (Aquila chrysaetos) and
black raven (Corvus corax) as leeding competitors
10 the leopards in Armenia. These birds of 'prey arc
fairly common within the rocky habitat in KBosrov
Reserve and can potcntially stcal or compete for the
lcopard kills, but wc ncither witnessed nor heard

OTHOHICHHIO MCKAY NCJEHHOCTLIO Neonapiia H
HeencAoBannoit Tepputopicit  (Smatlwood, 2001),
HAPCAN BRIOUAIONNA 13 CCBSI XOCPORCKHIT 3aNOBC.AHHK
N NPHIETaIONAE 3EMIH MOF Bbl COACPXKUTH 38 0coKcit,
UTO BOJIEE HEM R'MPH Pa3a KosbiIe, ueM 1d1ia OLCHKa
uncnaennoct (10 ocosen).

3. Ilnmepa s KOHKYpeHIUA

AHani3 nepexpLisaHiisl NHILEBLIX HINO B Napax
JICONapA-MCABCAL i IE0NapA-puich NOKa3bLIBAET, UTo
P. pardus nomocThi) n30aUpycTCA OT APYrHX
KPYRHBIX XNWNHKOB XOCPOBCKOIO 3ANOKENUKA
PasuNUNLIM HCHOIL30KAUIEM MECTOOLITITIHA:
MCIBCAH H PLICH OBITAIOT B PCAKOCCLAX H YCTLIX
3aPOCJIsX, a JICOMapAbl - B CKaNHCTLIX MACCHBaX.
CoornereTieno, on FHTUKITCH Pas3IHUIINMIL
OBhCKTaMH: MCALC/L NOUTH NCKJUOYHTCILHDI
BCTCTAPHAKCLL, PLICD DHTACTUS 3afillaMit Il CPLL3YHAM,
a fieonap 1 — se30apopuIMil Kozmami. deficriirentto,
QH3HUCCKIC HCPTLl JicOnapAa ACNalT Ccro
HCKN@UHTCIHBIULIM OXOTHHKOM 3a IlCZZO&p‘dMHZ
KOBAPCTRO, CHNA N upe3sbiugiing pa3siras
CIOCOBNOCTR K JIAZAIHIO NE OCTUABINCT 1NA1ICOH
APYI'AM KPYIMIBIM XULLIHKAM, HIOAA HOCELLAOWM
€r0 MECTOOBHTaHHs, CONEPHHYATL 3a ITY AOBLIUY.

Cepsic nonku (Canis lupus) Hc aBaA0TCA
KONKYpCHTamMil JIconap/ly, HOCKONbKY Ol
KOHLCHIPHPYIUICA D 0BJIaCTAX FAC BLINACACICA CKOT
1 OXOTSITCA B OCHOBHOM 1A TENsTT, OBEIL H XEpeBLsT,
ATAKXKE 4 Kupanop, Uepekprisanie ninn cuyvaencs
TOJILKO OTIOCHTCILIO MCIAKHX MIICKONNTAIOWIX
(rpri3yin 1 3ainbl-pycaxu) MEX Y JI€0UAPLOM H
PLICBEY KOI/1a nconapa nepecekaer rinuinoe
MECTOQBSITAHHE PLICH (COYeTaHIie @IKPLITLIX CTenex
H CYCTBIX 3apOC/eH, B OCHOBHOM MOX KCBCJILIHKA,
1O IPCHIAM XPCHETOR) U AOBRIBAKIT MCAIKIX JKHIKYIIBIX
upu YAOBNOM Cily4ae; HECMOTPs Ha TO, UTO pLICL
A0CTaTOUIO OBbIula B XOCPOBCKOM 3aNOBCAHHKC,
0lfa He MOXXET HrPaThb CCPLC3HYI) POAL MINICKATO

* The equalion is log N =-0.76 + 0.81 logAgN —leopard
numbers, individuals and A - study arey, km”; n =43;

= 0.79, P< 0.0001). In our casc, we took A =780.0 km
as cstimated inthis paper.

&
- YpavHenue log N =-0.76+0.8tleg A(N - - uricnennocTL

Jeelupa, OCORI H A — 1ICCIIC,TORAHIAS TCPPHTOPHS, KM ™)
n~43; r2 = (.79, P < 0,0001). 13 nawcm cayuae, Mbl
MpHEATIH A = 780.0 KM™ KK OUPEAENEHO 13 AaHH.OII
MYENHKALMY,
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trom locals about this. In thc only wortk that describes
the intcractions between the leopards and large birds
of prey, Norton and llcnley (1985) concludc tbat
no onc of four rcasons of black vulturc (Aquila
verreauxi) attacks on these telids (hunting for tood,
piracy, nest defense and food competition) is fully
explaining and the sintple anti-predator reaction
may be tlic most possible cause.

4. Distribution and habitat use

Mapping is a very cfficicnt tool of studying serritorial
spccics, particularly carnivorces (Suthcrland, 2000),
and wc havc seen that in our leopard study in Khosrov
Reserve. The arca studicd by us (ca. 780 km”™) is three
tites larger than Khosrov Rescive itsclf (258.6 k™)
whatmakes inevitable the lcopard movements outside
the protected arca and clashes with rural peoplc. This
makcs thc micaning of the “‘edge ettect” which is
described below and presents the highest threat to
survival of local leopards (Fig. 7).

In our study, we put special attention to
identitication of thc “critical habitat” as dcscribed
by Machr (1997): “thc specific arca within tbe
geographical arca oceupicd by tbe specics on which
are found those physical or biological fcaturcs (1)
esseutial to the conservation ot the species and (2)
which may require spceial managcment
considerations or protcction”. As such arc fiunctioning
the juniper/beech/oak sprse forcsts with prccipitous
cliffy outcrops growing along the ridge tops which
provideabundantprey (bezoar goats and European
hares), shelter and watch-posts for spotting the prey
grazing beneath in the bottom of canyon. Domination

KOHKYpeHTa Jleonapa.

Kasabyan (2001) paccmaTpHBaer XHILHBIX (THIL,
Hanp. sopoaaua (Gypactus barbatus ), 5enoreliosoro
cuna (Gyps fulvus), uepnoro rpuda (Aegypius
maonachus ), sepkyra (Aquila chrysaetos) i ucprore
ROpoHa (Corvus corex) Kax TIICBbIX KOHKYpCHTon
neonapaa B ApMeHun. 3th 1THILBL A0CTATOMNO
OBbIUHBI B CKAIHCTLIX MECI®OBHTAHHAX XOCPOBCKOFO
3AMNOBCAHMKE 11 MOIYT NOTEHUHANLHO OXNILATE U
CONCPIIYATD 3a A0BbIYY JIcONap.aa, HO MbL{ HHKOT4a
1€ GBI CRUACTCIISIMH H HC CJILILUAJIH OT MECTHLIX
xurenei on aroM. B camucricnnoil paiore,
NOCBALIEHHON R3AUMOOTHOILEHHAM JIE®Nap/a H
KPYNHOW XHILHON traitky, Norton and Henley (1985)
3AKJLOUHIM, 10 1 04LNA W3 YCTHIPCX MPHUHI aT'dK
uepHOro rpucha (Aquila verreauxii) na 51y KOWMKY
(oxoTa 3a Z0BbIUEN, MUPATCTRO, 3ANLITA ME3NA 1
TLLEBas KOHKYPEHIMA) He OBBACHAET RPAKAEBHOIO
NOBCAEHH A H HABO/IEE BO3MOXKHON MPHUHHON MOsKET
BLITL MPOCTas peakLUHA 3allHTLl OT XHIHHKA.

4. PacnpoCTpaHeHHe M HCMOJIb30BaHHE
MECTOOBHTaHUM

Kapruposatue sasasiercs oueHn 3heK THRHLIM
MIICTPYMCITOM Il 1I1YUCLIHII TEPPHTOPHANLHLIX
Bi110B,8 YacTHOCTH xuHEIKOS (Sutherland, 2000),
H Mol YBCAHJINCL B STOM BB HallleM HCCe10BaHHH
neonapaa 3 XOCPOBCKOM 3anoBelHHKE.
Hcencaonandas Hami Teppirrops (okono 780 km™)
B rpil pa3a oLImMPICC, YCM caM XOoCPOUCKHIT
3anoRedHKiK (258.6 KM™), 410 Aeaer HEH3KEeXHLIM
nepeaBHXKeHHe Jeouapaa 3a Hpeueds: OXPaKsieMo
TCPPHTOPHH H KORTAKT C CEJILCKIM HacesleHHeM. 310
COCTAIJIACT CYTL “KPacsoro ::¢pcKra”, KoTopuiit
ONHCAH WHXC H NPCACTANASACT COBOIY HAMBOJIBLLY €O
Yrpo3y BLOKHBANHK MCCTHLIX Jieonap.aos (puc. 7).

B HaweM Hcere 10Ba I, ML Y AETIHIH OTAeAbHoe
BHHMAHHE ONpeneNeHHI “KIOUesoro
MCCTOOBHTAINLS B TOM BH.AC, KaK OHO onucano Machr
(1997): “oracanrnmii yuacTok B Hpcacnax
rcOrpafplucCKo® OBNACTIL, 3aMATON BILAOM, Ma
KOTOPOM OBHAPYXEHb! (PH:3UKO-EHOIOIHUESCKHKE
ycs10Bus (1) HEOBX0AHMbIE JUTA OXpaHL! BHda H (2)
KOTOpbie MOTYT NOTPEFOBATL ChENHANLHLIX
YNpPaBJIeH4EeCKIIX paccMoTpeHud 1mt oxpanb”. Kak
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of this Jandscapc belt over three other landscapes
uscd by thesc fclids (wormwood/ephemeral/grass,
grass/lorbs and subalpinc grass/forbs) is signiticant
and obvious both statistically (scc distribution of
PR’s in Resuilts 4. Distribution and habitat usc) and
visually in the field.

Thcrc is some evidence of relationship belween
the frequency of scat occurrence in environment
and population densily of Lhe felids responsible for
thesc scats which can indicate how often/seldom
thc animal visits a site where the scats are found
(Lucherini et al., 1999; Ramakrishnan el al., 1999),
However, our experience shows that the scat
sampling ctficicncy cannot be used as a reliable
indicator of thc predator prescncc/absciice, as it is
very sensitive Lo laclors unrelated to animal behavior
(hard orno accessibility of most habitats 10 scicnlists,
nufavorable weather conditions and unprediclable
chance to find a lcopard path with laid scats) and
varics grcatly with study arcas and scasons. For
cxamplc, in our casc the lowest sampling efliciency
was found in Khachadzor district (see Material and
Mcthods 2. Collcction of scats) as a result of two
trips being undcrtaken in a very snowy timc when
no scats werc found by us, but other two trips
produced relativcly good yiclds of scals on the
snowmelt ground (8 and 17 samples). Mcanwhilc,
this district is the most rugged and hardly accessible
and contains most of local surviving {eopard
population. In thc samc winter trips which gave no
scats, wc found many lcgible suow tracks produced
by at Icast onc adult malc (9.8+0.4cm 10.43:0.5cm,
n — 12/1 track set, dirt, January 2002; 10.2+0.5cm
11.3£0.4cm, n = 3/l track set, snow, January 2002)
aud oue adurlt female leopards (8.2+£0.2cm
7.040.2cm, n = 9/1 track set, snow, November 2001 ;
77£0.5cm 7.5+£0.4cm, n = 15/l track set, snow,
January 2002; 7.6::04cm 7.8+0.6cm, n = 8/1 track
sel, dirt, Jannary 2002) in localities
Akhsoo/Chardakhloo canyon, Kandzaki Kar ridge
and Ibisbi Kar clitt of this district. This gives some
indircct indication of iutcnsified movements of these
carnivores in wiuter wheu they mate and brecd in
Khosrov Reserve.

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

TAKOHBIMH SIMAAIOTCH MOXKIKCDBCROBO-BYKORO-
JAYEOBBIC PC/IKOJICChSI C OTBCCHLIMII CKAJHUCTBIMN
BBLIXOAAMI OPO A\, PacTYLLMC 310N FPCBHEN XPEBTOR
H JAIOLIE ORHJIhNYI0 A0BbIYY (BC 30ApPOBLIC KO3ILI
H 3affllLl-pycaki), YLCKHILA i CMOTPODHIC NYHKTL]
A1 OBHApPY>XEHHS) AOBbIUH, aCYMCHca BHU3Y B
ywcase. doMunaponaine 3T0ro san/unachToro
nosica naid TpCMA APYCHMH JanAawmagrami,
NCMONL3YCMBIMIL 3THMKE KOLIKaMit (10auLInno-
3ICMCPNU-TPABSHHCTLIC COOBILECTBA, CTEM H
CYBAJb1HKIACKIIC TYra) 3HAUHICALHO H OYEBHIO KaK
CT4THCTHUCCKH (CM. pacnpcaenenite PR b passiene
Pcyanrathl 4. PacnpocipadedHe 1 vcnofn3onanie
MECTOOLHTaNN), TaK 1 BA3YaNLHO B NOJEBLIX
yCOBHSIX.

EcTir HekoTOpuniE
B3aHMOOTHOLICHHI MeXIY BCTPEYAEMOCTs0
9KCKPCMCITOB b OKPYXAloWCA cpcae H NIOTHOCTLIO
nonyislHK KOWAauhHX, OTIOXHUBWINX 3TH

AoKaszarenanCcTBa

9KCKPEMEHTDI, KOTOphIe MOTYT YKa3aTh NACKOILKO
YacTO/PeAKO XNBOTHOC 1OCCIACT MCCTO, rae
onnapysxcnnvl ¢hekam (Locherini et al., 1999;
Ramakrishnan el al., 1999). Oanako, Haur onuiT
NOKA3LIBAET, UT0 IPHEKTHBHOCTL WPOrQOTT>OPa
9KCKPEMEHTOB HE MOXET BbITh HCIOJIh30BARA N
KayecTBe HaAEXHOIO NIJIHKaTOopa
NPHCYICTBIIS)/0ICYICTBIIS] XHIIHNKA, 1OCKOILKY Ol
YPCIBRIYAKIIO UYKCTBHTCIALEA K (haKTOpaM He
OTHOCAUWIAMCS K NOHCACINIO XHBOTHOrO
(TpyAHOZOCTYNHOCTL 1M WCAOCTYNHOCTD
BOJILLUMHACTEA MECTOOKHIANKIT /13 IICCICIOBATCIICH,
HEEBNAronNpHsTHLIE 1O1'0/AELIC YCJIIOBHS H
HenpecKa3yeMast BEPOSTIII®CTs OLNAPYXKCIBI TPONLL
NIe0Nap.1a ¢ OTJ0XEHHLIMI heXaNnsMi) 1 Olla OUCHDL
BapbLUPYET NO MECTAM NCCIIE/10BakIs 11 CC30IAM.
Hanpumep, s nawcMm cnyuae wanmciswas
3xPeKTHBHOCTL MPOBOOTEOPA BLUJIA ORHAPYKCHA 11
ypounuic Xauaa3op (cM. Matepitanu H Metoaul 2.
CBOPp 3KCKPCMCNTOB) B PC3YIBTATC 4B YX IKCNCAHLAR,
NPEPHHATLIX B OUells CICKHOE BPCMs KOTIA s
OIHON NPOBbI HE BLINO OBHAPYXXEHO, HO OCTANbIbIC
2s€ NOE3AKH JaJH CPABHHTENLHO XOPOIIHH “ypoXaii
npos na otranpwed semne (8 1 17 upos). B ro xe
BpeMsi, 310 YPOUHLIE SIBNSETCS) HAHBOJIEE CKATHCTBIM
H TpYN0/LO0CTYNILIM i COAEPXHT LOALIIYIO HacTh
MECTHOM nony NIsHH Jleonap/ia. Bo BpeMst rex xe
CaMbIX 3HMHIX NOE3A0K, KOropble He Aallll HaM NPoB
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Icopards perform rcgular “inspection raids™ through
tbe same movement corridors within their homne
rangcs and produce scats along the trails 1o provide
olfactory signals to conspccitics about thcmsclves.
Stretching over the ridge tops, thesc trails allov the
lcopards to move the long distanccs in quitc short
timc and casily spol the prey grazing beneatb; these
trails are very straightforward and conscrvativc in
pattern. This opposes the study of Bothma and le
Richc (1994b) which shows that the Icopards of
Soulh Afvica's Kalahari descrt and Sii Lanka defecate
rancdlomly in spacc and do not use scats (or scent-
marking oftheir territories. However, the marginal
parts of distribulion area, like Eranos Mt. in Gami
district, arc inspceted by the Icopards irrcgularly as
wc never found tbe fresh moist scats with slrong
smcll and mucous envelope in this area like we
found in Khosrov and Khachadzor districts which
are apparent “core” parts of the rangc.

As Kasabyan (2001) notcs, the averagc distance
movcd by mdividual Icopards in Armenia makes
35-40 km. This seems (o be true also {or Khosrov
Reserve,

Tbe principal problem faced by the leopard
distribution in Khosrov Rescrvc is scverc
fragimentation o('its territory into five isolated and
relatively small districts (Figs. 1 and 7) which cannot
prevent these higbly mobile carnivores from
movements in and out ofreserve. All this conlirs
the statement by Woodroffe and Ginsberg (1998)
that the most serious thrcat to cxistcnec of the large
mammalian predators insidc protccted arcas is the
“edgc cftect” mcaning their incrcascd chances to
be killed by rimal people along the reserve borders
when moving out the safcly zones, and that these
chanccs arc dircctly proportional to the ratio reserve
pcrimcter/reserve arca. In Kbosrov Reserve, the
“cdgc cffect” is signiticant duc fo its fragmentation,
high valucs ot perimctcer/arca vatios in those districts
where the Icopards permanently live (Garni,
Khachadzor and Khosrov) (Tabte 2), relatively high
proportion of rural population to all (266.5%) and
high human density (144 pcoplc/km®) i Ararat
Provincc wherc the reserve is located (Khorozyan,
1999).

IKCKPCMCIITOR, Mhl OBNAPY X I3/11 MHOXCC'THO UCTKHX
CJIC/IOR HA CHET'Y, OTIIEUATANIAIX KAK MIIMYM O /UMM
g3pacasiM camiem (9.8+0.4cm 10.4+0.5¢m, n = 12/1
U(CTIOYKa CIICAOB, IpA3L, AHBapL 2002r.; 10.22:0.5cM

11.3£0.4cm, n = 3/1 ncnouka ciefoB, CHET, IHBaph
2002 r.) ¥ oanoil B3pocnoit camkoil (8.2+0.2cm
7.8+0.2cm, n = 9/1 uenouka cuene, Cuer, NOspb
2001 r.; 7.740.5cm 7.5+0.4cm, n = 15/1 uenouka
creaos, cHer, awpape 2002 r.; 7.6+0.4cm 7.8+0.6cM,
n = 8/1 ncnouka cacaop, rpssu, Apape 2002 r.) b
yueabe Axcy/Hapaaxay, xp. Kanasakn Kap 1y
ckansl Henwu Kap. 3ro kockenio ykasmsacr na
BONlee aKTHBHBIE NEPEARIDKEHHS XHIHIUKOR 31IMOfY,
K®rj(d OHH CHApURAKTCA H pPa3MIOXaAOTCA H
XQOCPOHCKOM 33N0RCHIHKC,

llourn Bce akckpementer neonapaa (94.6% or
BCEX) OBHapyXeHHble HaMH B XOCPOBCKOM
3amoBeAHNKE BLINN OTNOXEHL HAa Tpomax
BLIT®NITARHLIX BC30apoBLIMH Ko3naMH. QueBuaHO,
MCCTHBIC JCONUP /bl QCYICCTRASIOT PCTYAAPUBIC
“HICNEKIMONIKIE DETi/T e OJUIM 13 TEM XC
KepHA0paM B npeaenax CROHX HHAHBHILYAILNRIX
TEPPHTOPHIT H OCTABISION IKCKPEMEITBI B/I0JIb 1POT
B KauecTRe HCTOUILIKA OBOHATENLION HitchopmaniL
naaa apyrax ocoscil. [Iponcraonie Baons rpesHeit
XPCETOB, 31 1oLl NO3BOASANT KOWKaM NPOXOAITh
AMHHHbIE PACCTOAHHA 32 AOCTATOUHO KOPOTKOE
RpeMs U JIETKO OnpeensiTh XKepTBy, nacyllyocs
RHII3 MO CKJTOHY; 3TH TPOMLI OUEeHb NPAMOJBIHENHLL
11 KOHCCPDATHBIIBL 1O CIPYKIY pc. 310 NPOTHBOPCUHT
unceacnesannio Bothma and Ic Richc (1994b),
KeTepee MOKa3LIBAET, UTO JeONapAbl MyCThIMH
Kasaxapu B [OxHoil Adppuke u B llpu Jlauke
HCMPAXHMOTCA NPOCTPAHCTBCHHO CNYYaiiHO H He
HCNONL3YIer (heKaNiH AT MEUEHILSI TEPPLITOPHIt
3anaxoM. O.AHaKo, KpacbLIC yUacTKH apcaa, Hamp.
r. Epatoc B ypounmc Tapnu, rccacaynorcs
Nleonap.AaMd Hepery sipHo, NOCKONLKY MbLI HUKOT Aa
HE HAXOILIH 31€Ch CBEXMX DIaXKHLIX 9KCKPEMEHIOD
C CHJILHLIM 3aMaXOM H CJTII3HCTO OBOJIOUKOM KAKIIC
Mb1 HCOZHOKPATHO HAXOINH B YpouHilax Xocpop
H Xauassop SRIHIIHXCS OUCHIUIBIM “sapom”
apeaja.

Kak ormcuact Kasabyan (2001), cpcance
PACCTOSHHC MPOXO0AHMOC OTACTBHBIMH JICONAP.AaMH
B ApMcHHH cocTasascT 35-40 kM. TTo-unaumMomy,
10 COPaBCUINBO H A1 X0CPOBCKOro 3aNmoBC/AMIKa.
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5. Implications for conservation

Food resources are sulfficient and exclusive tor
the lcopards in Khosrov Reserve and the principal
factor thrcatening their sunvival is the “edge efl'ect”
delined above and confiuctl lo the lack of space and
poverty-driven low levcl of public awarcncss in
ambient rural areas. lerc, il would bc rcasonable
to discuss bolb these issues scparatcly.

Sa. Lack of space

There ave three measurcs to minimize this
limitation for local leopards: 1. Acquisition of
surronnding agricnllural lands for cnlargement of
cxisting protccted area; 2. Maintenance ol natural
corridor(s) linking Khostov Rescrve with sonthern
Armenia through which thc lcopards and other
wildlife conld move, principally Noravank Canyou;
and 3, Stringent conlrel of thc status of the “bnffer
zones™ fringing thc rcscrve border:.

Based on a cursory rcscarch, it was concluded
that 2-3 leopards may live now in th¢ Noravauk
Canyon and provide immigrants lor thc
replenishment of population in Kliosrov Reserve
(Lukarevsky, 2001b).

Tbe second option is much morc affordable to
Armenia than tbe first one because thc country
experiences lack of potentially arable lands and
cannef set aside large tracts of habilats as strictly
protected, bnt is ablc to curtail human activities in
ccrtain arcas of limited value for keeping them as
wild as possible to be used by wildlife us corridors.
As studied in cougar (Puma concolor californica)
and Florida panther (£.c. coryi) in USA, such
corridors running throngh the human-dominated
landscapcs greally facilitatc the cat movements and
significantly rcduce the chancces of a populatiou to
run down to extinction even ifit is very small (Bcicr,
1993; Maehr, 1990).

Uncertainty of the statns and distribution of the
“bnfter zones” is among the biggest problems of
Khosrov Reserve today, aggravated by the absence
ofthe landmarks indicating protected areas forbidden
for human activities. In practice, rural people may
lend the land plots along the reserve border and use

[IpuHwmHanLIof 1pokeMOii pacnpocTpalCHHs
aconapaa B X0CpOBCKOM 3aNOBE/UIMKC ABIACTCS
pcIKas pacuneNenHoCTh €10 TEPPHUTOPHIT 1A NATD
W30.UHPOBAHHLIX H AOCTATOUHO HEBOJNKIIAX YpOUHL
(prc. 1 1t 7), xoTopble ZENADT NEUILCKILIMH
TIEPEUBIH X EIHN TIHX OUCHD OABHXHLIX XHLLIIHKOHR
BIHYTPE 11 3a upc/icim 3anoBcaiiika. Bee avo
noATBepX.AaeT yrrepx/icHnc Woodroffe and
Ginsberg (1998), uro nansossuwcid yrpo3o#
CYIWECTBORANNK KPYNILIX MJICKOMUTAUIHX
XHIUHHKOB B @XPaUsCMhIX TCPPHIOPIAX sABAsETCS
“Kpaesoil apext” 031AYAWHA NOBLINENHY I
BEPOATIHOCTD EibITh 34CTPCHCUILIM CCALCKHMH
SKHIENIMH BAOL 1'PAlMILLI 3N0KC/AIIKE PN BLIXO1E
H3 30HL! BE30NACHOCTI, M 312 BCPOXTIOCTL NPSAMO
1IPONOPLUHOHANLIA CAOTHOLIENIID NEPUMCIP/NIIOLLAAL
TCppHTOpUNl 3anoBedkuka. B Xocpouckom
3anoBe.anke, sCimunna “xpacporo agepekrta”
IHAUHTENLNA BRHAY €ro PACUJICHENHOCTII, HLICOKOro
110Ka3a1e151 COOTHOIIEU NS NCPHMET]/NIOLLALL B TCX
ypouHLlax, rae JeoHap/hi NOCTOSANIG OBHTAIT
(Tapun, Xocpos u Xauuazop) (Taen. 2), OTHOCHTENLIO
BLICOKOR J0/M CCIhCKOrO NACCICHIS K OBLIEMY
(66.5%) u Buicoxod muoTHOCTH naccacuia (144
YCJOBCKA/KM ) B poBStHILMN (Mapae) Apapar, r/ic H
puacronoxcH XocpoBckHii 3anope auik (Khorozyan,
1999).

5. OxpanHble Mepbl

[lntennic pccypcbl NOCTATOUHLL M
nCKIoUNTC/N1 AN aconapaa b XoCpOBCKOM
JANOKCUHIKC H OCHOBHLIM (haKTOPOM, YTPOXKAKOWNAM
€ro CYLLCCTBOBAHII, ABASETCA “Kpaenoit agxpekr”
K®TOPHIE CBOANTCS K ICAOCTATKY 1IPOCTPAHCTDA M
NH3KOMY YPOBIO HIIHOPMIIPONAHHOCTIN CELCKOro
HAaCENEHHS1. 31€Ch BLITO BbI NCICCOOLPANO OBCY.AHTL
OBC 3TH NPOBNEMDI 1O OT.AENLHOCTH,

5a. HeAocTaTOK NpocIpancTBa

Cyuiecrsyer 1pH COCOBE CBCCTH K MIHIMYMY
3TO erpanHuCUMC AN MCCTHLIX Aconapaon: l.
Hprospererne cMCKHLIX CCALCKOXO3AACTBEHILIX
IEMENR 5] PACIIHPEIA CYLlloeTYIOLUCA 1CPPIHTOPHIL
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them fer whatever purposcs (animal liusbandry,
crop cultivation, orchards, lishery orapiculture) and
their cattle, horses and sheep graze fueely beyond
the plots in the reserve iself. As said above, livestock
does not present a negative factor to thc lcopard
prey, but the shepherds and theiv 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 ycar and cven in winter,
Khosrov Rescrve has been frequently trespassed in
latc spring-mid-fall season by individual poor
villagers who hatvest herbs, wild feuits, mushrooms
and berries and shoot small wildlifc, principally
harcs and chokars (Afectoris graeca), for food. Like
clscwherc, trespasscrs arc mainly young men living
in villages situated closc to rcserve (Nepal and
Webcr, 1995), prcdominantly Garni, Vedi and
Urtsadzor. In November-December, dead wood
biomass has been collected and distributed among
the rescrve rangers for houschold hcating purposes.
The reserve directorate mobilizcs ail its availablc
resources to curb unauthorized visitations and contro!
that no livc trces arc cut and no harvested wood is
sold for making profit, bnt its extant capacities are
limited. However, relentless and devotcd
conservation cffor rcsult in a rclativcly good status
of Khosrov Rcscrve if to compare it with other
protected areas of Armcnia whctre conscrvation
mcasurcs arc actually nil.

As the Icopards arc nocturmal, tolerant and cryptic,
the innocent trespassers who do not hold fircarms
(e.g., gatherers) do not prcscnt a thrcat of physical
dcstruction to thicse carnivores, However, any
intrusion will shift the ranges of the bezoar goats
towards thc safer places and the leopards, which
are strictly territorial, might havc beenlacking staple
prey in spitc of total bczoar numbers remaining high
and stablc.

What is cssentially needed for the leopard
conscrvation in Khosrov Reserve is to conduct the
following kinds of activities: 1. Development of
ecotourism, ccodcvclopment projecis (e.g., matketing

sanoBscaHika; 2. [loaacpxasic cyuccTByOLWHX
KOPHAepOB, CBA3LIBALNX XOCPOBCKHI 3aK0Be MHK
C J0XHOR ApMenMefl, IO KOTOPLIM Tepe ABHraKrcs
Jconapabl i APYCHE BKAb] XHBOTHLIX, B OCHOBHOM
Hopasaukckoc yucnne; n 3. Crporait koHrpoas 3a
COCTOSHHUCM “*Ry®CpuLIX 301", PACHON0XKCHHLIX
B (@JIb T PANYLL 3AI0RE VKA,

Ha ocHoBe Eerioro iiccienoBaHis, BLLIO
3aKJBOYEHO, UTO 2-3 nconapaa MOTYT XHTb ceffuac
B HopaBaHkckoM yliciabe K CHYXHTb
NOTCHUHAILHLIMI HMMILIPAHTAMI JUTS TONOTHEHNS
nonyasnun B XOCPOBCKOM 3anoBedHHKE
(Lukarevsky, 2001b).

Bropoft rapnanT ropas 1o sojiee npiemium JUist
ApMexnn, yeM BTOpOfl, MOCK®NbLKY CTpaHa
NCHLITBLIAET OCTPLIt HEAOCTATOK HOTEHIHANLHO
HICNOJIL3YCMBIX 3CMCIILHDLIX PSCYPCOB 1l OHA HC MOJKer
BLIACTHTL BOJLIIAC YYACTKH 3CMIIN B KAuCCTBC
OXpansieMolx TEPPHTOPHA, NO cuocokna
MHUHMI3HPOBATL AHTPONSIEHHY IO AETEILHOCTS N
olpeneleHHbIX MalIOIEHHDIX YHACTKAX YTOKbI
COXPAHITB HX B HAIBOJIEE HEMPOHYTOM COCTOSTHII B
Kauecme KOpHIOpOB U1 A NEPE ABHIKEHISN JXHBOIHBIX.
Hccnenosauis nymol (Pama concolor calif omica)
H ioprickofl nymut (P.c. coryi) b CLIA Hokasamm,
U0 TAKHE KOPHAGDhI MPOCTHPAIIECS Yepes
anIpoNolenihie Nanuiaprst OUeHb CIOCOBCIBYIOT
11EPEABIKEHNAM XHBOTHBIX fl CHILHO YMEHLIUAKY®
10AHCLI TONYJISALUNH HA BLIMIPAHKE, JaXC €Cil OHA
i oucus mana (Bcicr, 1993; Machr, 1990).

Hooupe A€.1€11n0CIh 10/18)XENUS 1 PACHPEALNENHS
“GydpepHbix 30H” ABASETCS OAHOM M3 CaMLIX
HaCYIHLIX MPOEAEM XOCPOBCKOFO 3aHOBE AIIIKA
CETOHS, UTO YCYTYBIAETCA OTCYTCTBHEM 3HAKOB
OBO3HAYAKIHX YUYACTKH, 3anpelleHHDbIe AN
ncueL3exanus ueyosekoM. Ha npaxruke, cenbexue
KITENH MOTYT apeHaoBaTb YYaCTKH 3eMJN BAOJDL
IPaHILD] 3MI0BCAHIKA H HICTONL3OBATD fIX Ha CBOC
YCMOTPCHIC (JKHBOTNOBOACTBO, 3CMACACILC,
(hpYKIOBLIC CAAME, PhIRORO,CTRO H.IH NUCTOBOACTHO),
a X CKOT 1 J(®Ura/E CAROBOAHO NMacyICs 3a npeaenamMu
3VHX YUACTKOB Ha TEPPHIOPII CAMOTO 3aN0BCAHuKaA.
Kax ropopinoch Bbilic, CKOTHC NPC.ACTAaBAACT COBoit
OTPULIATCILHLIA (PaKTOP A0S AOLBIUK ICONAP/AE, N0
NAcTyXxi 4 X COBaKil MOI'YT GCCHOKONTH XHUUIIKOB
HPH HCPCARIDKENI N0 TPONAM sieonapa.
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ot local handicrafis) and protcction cntorcement
programs, i.c. cfforts oriented to creation of cconomic
motivation for local villagers to avert them from
using rcscrve’s biological resources; and 2.
Dcvclopment of edncational campaiguis providing
to local communities more knowledge about the
lcopard and ambicnt environment and thus raising
public awareness about the value ofthis carnivorc
[or nature and pcoplc (Khorozyan, 2001b). In more
details, these measures werc described carlicr
(Kliorozyan, 200lb). Eventually, support for
cndangcred species conservation will emerge when
people belicve this cffort enhances the prospects of
a materially, cmotionally, and spiritually worthwhile
life for themselvces, their familics, and their
communities (Binerstein, 1998).

5c. Additional conservation measures

A very important issuc which may be crucial to
the leopard conservation itt Khostov Rescrve is wild
fire. The junipers and other xcrophylic vegetation
oflocal sparse forests contain minimam amounts
of watcr iu tissucs and can burn down over thc vast
areas from a singlc dropped cigarette, maich or pieec
of glass. Control and timely firefighting is extremely
difficult in local monntains due to insnfficient
resoHrces.

5. BeawocTs ¥ HU3Kasg
HH(POPMHUPORAHHOCTH HACENCHHU S

Kpome nacTyxos I IIX CKOTa NPHCY TCTAYIOIWHX
BOJIbIIYI) YACTh roJda M Aaxe 3HMOWH, rpaiHil
X0CpoBCKOro 3aneHCANHKA YacT® HapyIIAaeTca H
NEPHO. NO3/VTAA BECHA- CCPC.AHHA OCEHH OT AENLNRIMH
CceNbUaHaMH, CORIPAIOLIMH CLC AOBHbIE TPARbI, JIMKHC
hpYKTLL, CPHBLI H ATOAL] 3 CTPENANNIIMH MCIIKHX
KIROTHLIX, H OCTOHIOM 3afiLIEB-PYCAKOB Il KEKJNKOB
(Alectoris graeca), 45 npouxraius. Kak 4 B Apyrux
MCCTaX, HApYLWHTENN - 310 B OCHOWIOM MOJIOALIE
MYKYIHL, XHBYIHE B /AEPEHIAX BJHW3KO OT
sanoncuka (Nepal and Weber, 1995), & ocioBHOM
lapun, Bean w Ypuaasop. B nepuost nosiips-
LeKaBpb, COBHPACTCA MCPTBasA ApERecHna H
pacnpeAcicTCA CPCAH PABOTHHKOB 3aneBe/LIINKa
A1t OTONJICHHA B XOJI0AN0€ BPEMA 1043, /lupekiopar
34IOBCANIKA MOBHIH3YET BCE BO3MOXILIC PCCYPCLI
)14 OBY:3AaHIA HC3aKOHHLIX NocellleHHii H KOHIponA
TOr0, YTOBbLl HE CPYBANICL XHBLIC JACPCBbA H
COBpalNas ApcBccilia He npojapanachk, 110
CYHIECTRYIOLLMC MOLLOCTH HeAocTaATouBLL. @uiaKo,
HEYCTaHILIE 1| NPCAANHLIC YCHIHA NO OXpane
NPHPOILI NPIBOJLAT K TOMY, UTO XOCPOBCKHA
3anomeaNHK HaXo/NTcs B AOCTaTOYHO XOPOLIEM
COCTONHHH, €CITH CPanlHTh Cro C APYriMH
OXPaNACMbIMH TCPPITOPHAMIL APMENHB TAC HILKAKHX
NpUPO/OOXPAHHLIX PABOT HE NPONOJHTCH,

| leckonbKy nconapap! BeAyr HOMION H CK PLITHLIF
OBpa3 XH3HH, HAPYLIITENH, HE HMEOLIHE ¢: COBO
OpY>KHA (Hallp., CEOPLWIHKH TPaR), 1 NP CACTARIAT
CORLOM Yyrpo3ul (PH3HUYECKOrO YIHUTOXCHILA
XNUHIKOR. @/11aK0, NIOBOC BMCINIATENLCIBO MOXET
NPHBECTIL K CMEMEHHIO OLJIACTH PACNPOCTPAHCHHA
BE€30aPOBLIX KO3JIOK B 5JI¢e ECI0NACHLIC MCCTA, a
Jconapabi KaK CYIyBo TEPPHTOPHAALIILIE XKIBKOTILIC
BYAyT HCHRITLIBATL HCAOCTATOK OCHOBHOM A0BLIUH
NPH TOM, UTO OKIIEE KONHUCCTBO KO3JIOB BYJET
OCTamaTECA BHICOKNHM H CTABHILILIM.

Cerepiienino 1COLXOAHMLIM AN OXPalbl
neonap/sa B XOCPOBCKOM 3aNOBCANHKE ABASETCA
0CYNLECTRJIENHE CIELYIONIX BILAOB ACATCALHOCIH :
|. Pa3BHTHE NPOEKTOH IKOTYPH3MA H 3KOPA3BHTHSA
(Hanp., npoaaxa peMecieNbx H3AC/WI MCUTHOTO
NPOH3BOACTBA) H NPOrPaMM YCHIIEHHA OXPaniero
PCXKHMa, T.C. YCHJIT, OPICHTHPOBAHHLIX Ha CO3AaHlie
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3KOHOMIUECKON MO THBALHAN AUIsE MECTHBIX XIIEICT
YTOBL] (TBPATITE HX OT HCTIOJNL3ORAHHS IPHPO/NIBIX
pccypcos 3amoseaHdka; ¥ 2. Pa3pasoTka
OBPa30BATCALHLIX KaMHAHHI AAOLWNX MECTHBIM
COOBLICCTBAM BOJLINE 3HAHHII O JNeouapie u
OKPY:kaI0lCii CPCAC H TRKIM OBPA30M HOBLILIAKMIIX
yPOreHh n(He PMHPOBAIILOCTH HACCICHHS O ICHHOCTH
3TOr0 XHILHHKA /U1l uPHPO AbI K stoaer (Khorozyau,
2001b). Boiree 10APOLNO F1HMEPHI B ONHCAEILE
panee (Khorozyan, 2001b). B koucuinoM nrore,
“NosuUlepkKa OXpaHLl BHIMHPAOIAX BHAOD
KHHOTHRIX NOSIBAICS TONAd, KOILd JIOAH HOBCPAT,
UTO 9TH YCHIIMST JLAXT NEPCREXTHHY MATCPHANBIO,
SMONHOHANRIO H AYXOBHO NOSUMOLENNON XKH3I03 AIH
KX caMux, ux cemeil n coontiiecrsa’ (Dincrstein,
1998).

Sn. JomonHHTENbHBIE MEPbl OXpaHbl

Ouennb BaXcHON NPoBaEMoil, KOTOPas MOXET BbIlh
petrapmell 418 oXpaHul geonap.aa B XOCPOBCKOM
3aNOBEAHHKE, ARIAETCA HOKAP. MOKKEBENLIHKH
11 Apyran KCEpOrPHILHAA PACTATEILHOC T MECTHBIX
peAKONECHIT COAEPXaT MIHHMANLHOE KONHYECTBO
TKaHCBON BJari 0 MOXeT NOJIHOCTLIO BLIropeTh Ha
OG1UPUOTT TEPPHIOPHN OT CAHIICTBCHIION BPOUICHHOI]
CHPADCTHI, CNHUKH M KYCOuKa ¢TCk g, Kontpoas u
CBOEBPEMEHHOE TYWEHHE 4Ype3BbLIYalHo
3aTPYAHHTENLHL] B MCCTHLIX TOpax BBiay
HCAOCTaTOUHOCTH PECYPCOB.
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0KaJanu HC3aMCHHMYI0 NOAACPKKY B WAHICH parone
C 11X MepeHeasHaTCKHM fconapaoM. Mm Takxc
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