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Cat News Special Issue No. 2, jointly produced by WWF and the [IUCN/SSC
Cat Specialist Group, is dedicated to the memory of

Heinz W. Stalder
1955-2005

Heinz got his doctoral degree from the University of Bern, Switzerland in
1988 for his thesis on red fox ecology in the Alps. On 1 April 1988, Heinz
joined WWF Switzerland and became project coordinator. He played an
important role in the leopard conservation project in the Caucasus. In spring
2005, when Victor Lukarevsky visited Switzerland, we sat all together and
made plans on how to save the mighty cat in the Caucasus. Two month
later, Heinz died unexpectedly.

We are badly missing Heinz’ constructive sarcasm in our discussions, but the show must go on.
This special issue of Cat News, summarising our present knowledge on the leopard in the Caucasus,
is another step on a path that was decisively traced out by Heinz. It will be a narrow and a rough
road, like those crossing the mountains in the Caucasus, and we will encounter many obstacles
to be removed. Nevertheless, if we know our common goal and work all together to reach it, we
will succeed.

Urs and Christine Breitenmoser

© F. Morschel
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Conservation of the Leopard in the Caucasus

Nugzar Zazanashvili', Frank Morschel’, Elshad Askerov?, Karen Manvelyan®, Viadimir Krever®, M. Taghi
Farvar® and Sedat Kalem’

'"WWF Caucasus Programme Office, nzazanashvili@wwfcaucasus.ge
2WWF-Germany, Moerschel@wwf.de

*WWEF Branch Office in Azerbaijan, easkerov@wwfcaucasus.az
*WWTF Brach Office in Armenia, kmanvelyan@wwfcaucasus.am

> WWEF-Russia, vkrever@wwf.ru

NGO CENESTA, Iran, taghi@cenesta.org

"WWE-Turkey, skalem@wwf.org.tr

This report attempts to compile and analyze all existing data on leopards and their conservation in the Cau-
casus creating a sound basis for the development of a leopard conservation strategy for the entire region. The
Caucasus spans 6 countries and has been recognized as globally outstanding for its biodiversity. The leopard
was identified as top priority species by the Ecoregional Conservation Plan (ECP), a key strategic document
for biodiversity conservation in the region. Information on leopards before year 2000 has mainly been based
on indirect evidences (tracks, skins). No scientific research or direct conservation action has been carried out
during that time. Despite the fact that leopards indirectly benefited from the establishment of protected areas,
they have been directly persecuted. As a result, their numbers have been dramatically reduced. Beginning in
2001, WWF has started to systematically investigate the status of leopards in the Caucasus through surveys
and field monitoring. Additionally, urgent conservation measures have been implemented. This work not only
improved the situation for the leopard but also managed to shift public opinion and perception. The leopard
has become a symbol for the need of cooperation among the Caucasus countries because this wide-ranging
cat can not be saved by one country alone.

Purpose of the report

The main purpose of this report is com-
piling and analyzing all existing base-
line data on leopard conservation in the
Caucasus to generate a sound basis for
the development of a leopard conser-
vation strategy for the entire region: a
long-term vision, main strategic direc-
tions for its realization, as well as im-
portant milestones on this way, identi-
fied and agreed by national representa-
tives of main stakeholder groups. This
will create clear guidelines for further
preparation and implementation of Na-
tional Action Plans for leopard conser-
vation in the ecoregion’s countries.

The Caucasus
The Caucasus region, historical-geo-
graphically interpreted as the isthmus
between the Black and Caspian seas,
covers a total area of some 580,000 km?,
and spans six countries — Armenia, Az-
erbaijan, Georgia, the North Caucasus
part of the Russian Federation, north-
eastern Turkey, and part of northwest-
ern Iran (Fig. 1).

The Caucasus Isthmus is a region
of natural contrasts and is composed

of several prominent elements, includ-
ing the Greater Caucasus Range, (Fig
2; highest peak: Mt. Elbrus, 5642 m
a.s.l), the Lesser Caucasus Mountain
Chain (up to 4000 m a.s.l.), the Talysh-

Western Alborz Mountains (up to 3200
m a.s.l.) at the south-western part of the
Caspian Sea coast, and the South Cau-
casian Highlands covering parts of Asia
Minor, Armenian and Iranian uplands
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Fig. 1. Map of the Caucasus ecoregion (within red boundaries), with the Greater Caucasus in
the north and the Lesser Caucasus in the south.
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(highest point: Mt. Ararat (Agri Dagi),
5165 mas.l.).

Forests (Fig. 3) are among the most
important biomes for biodiversity con-
servation in the Caucasus, covering
around 112,000 km?, nearly one-fifth of
the region. High mountain habitats oc-
cupy more than 100,000 km? or around
17 % of the region. Mountain broad-
leaved forest, open dry woodlands and
high mountains (primarily sub-alpine
zone) are the main habitats of leopard
in the Caucasus.

An estimated 150 mammal species
occur in the Caucasus. Of these, 19 are
endemic to the region (Zazanashvili et
al. 1999). There are a number of im-
portant flagship species in the region,
of which the leopard is probably the
publicly best known and the most cel-
ebrated in poems, rhymes, and songs.
The leopard was widespread through-
out the Caucasus at the beginning of the
20th century but is now reduced to only
certain inaccessible areas of the region.
The leopard has always evoked mixed
emotions of fear, hatred and respect
among local people.

The Caucasus is one of WWE’s
Global 200 Ecoregions (#78 Caucasus-
Anatolian-Hyrcanian Temperate For-
ests), identified as globally outstanding
for biodiversity (www.worldwildlife.
org/science/ecoregions/). One of the
most biologically rich ecoregions on
earth, the Caucasus is ranked among
the planet’s 25 most diverse and endan-
gered hotspots as well (Mittermeier et
al. 1999; Myers et al. 2000). The Cau-
casus is also a globally significant centre
of cultural diversity, where a multitude
of ethnic groups and languages inter-
mingle over a relatively small area. The
2006 TUCN Red List for Endangered
Species™ (www.redlist.org) identifies
57 species and 5 subspecies of globally
threatened vertebrates in the Caucasus,
among them 20 species and 3 subspe-
cies of mammals, including leopard
as Panthera pardus saxicolor (Endan-
gered).

The conservation of the rich Cau-
casian biodiversity is a great challenge
and focus of WWEF’s work in the region:
WWF and over 160 representatives from
governments, universities and NGOs of
all six Caucasus countries established
the Ecoregional Conservation Plan
(ECP; Williams et al. 2006). The ECP

is a comprehensive strategy for action
to protect biodiversity and to support re-
gional development in the Caucasus. Its
purpose is to serve governments as well
as national and international organiza-
tions as an action guideline. At the same
time, the ECP is a strategic planning
instrument to help governments with
the implementation of their obligations
towards international conventions, es-
pecially the Convention on Biological
Diversity (CBD). The Convention on
Biological Diversity (CBD) has been
ratified by all six countries of the Cau-
casus region (Armenia 1993, Georgia
1994, Russia 1995, Iran 1996, Turkey
1997 and Azerbaijan 2000). With sign-
ing the CBD the countries committed
themselves to reduce the present rate of
species loss significantly on national, re-
gional, and global levels until 2010. The
leopard has been identified as one of the
top priority species by the ECP. Addi-
tionally, leopard conservation is a prior-
ity topic for the Caucasus Biodiversity
Council consisting of representatives
from governments, NGOs and science
of ecoregion’s countries. The Caucasus
Biodiversity Council oversees the im-
plementation of the ECP.

Leopard conservation in the Cauca-
sus up to 2000

The first scientific publication on mam-
mals/carnivores in the Caucasus, which
includes some information on leopard
occurrence throughout the region ap-
peared at the beginning of the 20" cen-

Fig. 2. Greater Caucasus range in Georgia (Photo WWF Caucasus Programme Office).

tury (Dinnik 1914, Satunin 1914, 1915;
etc.). Afterwards, a considerable number
of scientific publications followed, ba-
sically covering the geography of the
species based on facts about revealing
tracks or skins of killed animals in dif-
ferent parts of the Caucasus. On the oth-
er side in the course of the 20™ century,
actually no research has been carried
out devoted to the direct study of the
species taxonomy, populations’ status,
ecology, or conservation issues.

In parallel there were no direct field
conservation actions aiming at protect-
ing the leopard during the 20th century.
However, the leopard indirectly benefit-
ed from the development of protected

Fig. 3. Rich broadleaf forest in the Talysh
Mountains, Azerbaijan (Photo WWF Azer-
baijan).

CAT News Special Issue 2 — Caucasus Leopard



Table 1. Leopard nomenclature according to Red Data Books of former Soviet countries and USSR

Country (edition) Year of Red Book Common name Scientific name

Armenia 1987 Front Asian leopard Panthera pardus tullianus Valenciennes, 1856
Azerbaijan 1989 Front Asian leopard Felis pardus tullianus Valenciennes

Georgia 1982 Leopard Felis pardus L.

Russian Federation (1st edition) 1983 Front Asian leopard Panthera pardus tulliana

Russian Federation (2nd edition) 2001 Leopard Panthera pardus (Linnaeus, 1758)

USSR (1st edition) 1978 Front Asian leopard Panthera pardus tullianus

USSR (2nd edition) 1984 Front Asian leopard Panthera pardus ciscaucasica (syn. Pp. tulliana)

areas which were mainly created for the
conservation of biologically valuable
forest ecosystems and the establishment
of hunting reserves. These actions cer-
tainly contributed to the preservation
of leopard populations up to our time,
despite the dramatic reduction of their
numbers. Especially the following pro-
tected areas played a significant role for
the survival of the leopard. In the east-
ern part of the Greater Caucasus: La-
godekhi (established in 1912, Georgia),

in light of the historic socio-cultural
circumstances: most of the leopard’s
range in the Caucasus was part of the
Soviet Union in which predators such
as the leopard were seen as pests and
detrimental to agricultural and livestock
production. Therefore, the systematic
extermination of leopards and other
predators was encouraged by state au-
thorities through a bounty system. Only
retrospectively scientists and conserva-
tionists realized the dramatic decline of

Flg 4. Anti- poachmg unit in Armema (Photo K. Manvelyan)

Zakatala (1929, Azerbaijan), Batsara
and Tusheti (1935, 1980, Georgia) strict
nature reserves; between Greater and
Lesser Caucasus on lori-Mingechaur
highlands: Vashlovani (1935, Georgia)
and Turianchai (1958, Azerbaijan) strict
nature reserves; in the Lesser Caucasus:
Gioi-Giol (1925, Azerbaijan), Khosrov
and Shikahogh (1958, Armenia) strict
nature reserves; in the South Caucasian
Highlands: protected areas Marakan,
Arasbaran and Kiamaki (1966, 1971,
1974, Iran), and some others. The ap-
parent neglect of the leopard by the sci-
entific and conservation community in
the 20" century is comprehensible only

the Caucasian leopard population. This
decline appeared so severe that from the
1960ies until the end of the 20th century
when WWF started its investigations,
the majority of scientists really doubt-
ed the existence of the species in most
parts of the Caucasus.

Nevertheless, the only action that has
been taken was including the species to
the Red Lists/Books of the Caucasus
countries. In particular, the first Red
List of Georgia including data on the
leopard was approved by the Council of
Ministers in 1977. Afterwards, the Red
Data Book of Georgia was published
(1982). The leopard is included in the

two editions of the Red Data Book of
the Russian Federation (1983, 2001),
Red Data Books of Armenia (1987) and
Azerbaijan (1989). In all publications
it was registered as a species under the
threat of extinction. This status doesn’t
directly correspond to IUCN Red List
Categories; it could be considered as
Critically Endangered or Endangered.
“Soviet” categorization was not based
on strong criteria; it was an expert driv-
en process. With the same status, the
leopard was included in two editions of
the Red Data Book of the USSR (1978,
1984). All these documents had uncer-
tain legal basis. Interesting to note that
at the same time different nomenclature
was used (Table 1; Lukarevsky et al.
2007a).

It is symptomatic that after publish-
ing of the Red Data Books mentioned
above, not a single case of leopard kill-
ing has been officially registered right
up to 2002, when the first WWF project
started. This indicates that these editions
had no real legal basis and accordingly
were not supported with adequate law
enforcement measures.

The legal basis for leopard conserva-
tion has begun to improve since 2000,
when in Azerbaijan “Regulation on
Red Data Book” was adopted by the
resolution of the Cabinet of Ministers
of Azerbaijan; the last revision of the
Red List of Georgia was made recently,
using [IUCN methodology, and was ap-
proved by the President of Georgia in
2006 in accordance to the Law of Geor-
gia on Red List and Red Data Book (of
2003, prepared with the support of the
WWEF). In this Georgian Red List, the
leopard is listed as Critically Endan-
gered. In Armenia the List according to
the Red Data Book (with no changes)
was officially approved by the Govern-
ment in 2006.
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In general, it should be noted that
during the 20" century there was no ad-
equate attention paid neither to research
nor to the conservation of leopards
throughout the Caucasus, which sub-
sequently created the critical situation
with regard to the species’ population in
the region.

Leopard conservation in the Cauca-

sus since 2000

The situation, both with research and

conservation of the leopard, has signifi-

cantly changed during the last 5-6 years,
when the first phase (2001-2005) of

WWE’s project on leopard conservation

in the Caucasus has been implemented

thanks to support of WWF-Switzerland
and personally Heinz Stalder. Since

2003, WWEF-Germany has also actively

supported the project.

The main goal of the first phase of
the project was the identification of
conditions of leopard populations in the
Caucasus and the implementation of ur-
gent, primary conservation measures in
some regions of its distribution (South
Armenia and South Azerbaijan). In par-
ticular:

e Surveys have been carried out in the
Greater and Lesser Caucasus and in
the South Caucasus Highlands' (Ar-
menia, Azerbaijan, Georgia, Iran,
Russia, Turkey; Lukarevsky et al.
2007b); during the project imple-
mentation period, colleagues from
the NGO NACRES have discovered
a so far unknown leopard occurrence
in the Vashlovani Reserve (Eastern
Georgia, lori-Mingechaur plateau,
between Greater and Lesser Cauca-
sus). This project has been supported
by GEF/WB Georgia Protected Areas
Development Project.

e The WWF project has supported the
planning process of new protected ar-
eas, important for preserving the spe-
cies in the Caucasus (Ordubad and
Hirkan National Parks, Akharbakhar
section of Illisu reserve, Azerbaijan,
protected areas Zangezur and Arevik,
Armenia); by Presidential Decree of
the Republic of Azerbaijan and ef-
forts of the Ministry of Ecology and

' The leading role in determining status of

leopard populations in regional scale and also, in
training of local specialists and establishing field
monitoring played Dr. Victor Lukarevski.

Natural Resources of Azerbaijan, Or-
dubad National Park was founded in
2003 (12,000 ha; development and
enlargement of which is included in
GEF/WB on-going Azerbaijan Rural
Environment Project), Hirkan Nation-
al Park in 2004 (21,500 ha) and the
Akhabakhar section of Illisu reserve
in 2004 (5,000 ha). Planning of new
protected areas in South Armenia is
coming to an end; management plans
are under development, basic infra-
structure will be created; the project is
supported by the Critical Ecosystem
Partnership Fund (CEPF) and support
from the Norwegian government is
expected as well.

e Assistance has been rendered to exist-
ing protected areas for strengthening
protection programs in Armenia and
Azerbaijan (Khosrov and Shikahogh
reserves, Armenia, Ordubad and Hir-
kan National Parks, Azerbaijan);

e An anti-poaching brigade has been
established and run in southern Ar-
menia (Fig. 4);

e Systematic field monitoring has been
set up and run in Armenia and partial-
ly in Talysh Mountains of Azerbaijan
(Fig. 5);

e School education campaigns have
been organized in leopard distribution
areas in Armenia and Azerbaijan (Fig.
6);

e Informational meetings and seminars
have been conducted with the border
guards in Armenia and Azerbaijan;

e Increase of penalties for killing leop-
ards has been lobbied, e.g. in Arme-
nia penalty for damaging leopard has
been repeatedly increased and cur-
rently amounts USD 7,085. In Az-
erbaijan, before 2004 the penalty was
USD 337, and today it is USD 3,300.
If the killing happens in a protected
area, it is three times higher.

oA number of communication and
awareness raising materials have
been produced and distributed.

During the initial phase of project im-
plementation important positive results
on the ground were achieved. Traces of
territorial leopards have been recorded
on a regular basis in southern Arme-
nia, particularly in the Meghri moun-
tain range, including Shikahogh Nature
Reserve, and in March 2005 a photo of

Fig. 5. Tracks left by leopards are very im-
portant for surveys (Photo WWE, F. Mor-
schel).

a free living leopard was taken with a
camera-trap installed by the group led
by Igor Khorozyan. According to the
monitoring results (Lukarevsky et al.
2007b), the number of bezoar goats
increased up to 25%, and the presence
of leopards in Meghri mountain ridge
became permanent. The project has
certain achievements in Azerbaijan too,
particularly in Talysh Mountains and
Nakhchyvan. In January 2007, a photo
of a free living leopard was taken in
Talysh Mountains with a camera trap
installed by expert Elshad Askerov and
local supporter Babakhan Rakhmanov.
Additionally, the first phase of
WWEF’s project - together with efforts
of colleagues from NACRES, Georgia,
experts Igor Khorozyan and Alexander
Malkhasyan, Armenia, colleagues from
Institute of Zoology of National Acad-
emy of Sciences of Azerbaijan, expert
Emre Can, Turkey, expert Ali Aghili,
Iran and other colleagues who con-
tributed to leopard conservation in the
Caucasus managed to shift the opinion
and perception of politicians, the media
and local people in the region: They
not only began to realize that the leop-
ard still exists in a number of areas in
the Caucasus; instead of the previously
hated and dangerous animal they now
recognize the leopard as a flagship spe-
cies on the verge of extinction which
urgently needs special attention for its
survival. The leopard now more and
more becomes a symbol for the need

CAT News Special Issue 2 — Caucasus Leopard



Fig. 6. Education program in Armenia (Photo K. Manvelyan).

of cooperation among the Caucasus
countries because it is so obvious that
this wide-ranging cat can not be saved
by one country alone. This could be
seen at the Caucasus Ministerial Con-
ference held in March 2006 in Berlin
where the leopard was the symbol of the
conference. This conference brought to-
gether representatives of all 6 Caucasus
countries, including the environmental
ministers of Armenia, Azerbaijan and
Georgia.

The first phase of WWE’s project
addressed urgent conservation needs
of leopards. As a next step, a broadly
accepted ecoregional vision and strat-
egy are needed to effectively enhance
leopard conservation. This ecoregional
vision and strategy has to be translated
into corresponding national action plans
officially approved by relevant govern-
mental organizations.
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Biology and Ecology of the Leopard in the Caucasus
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2WWF Armenia, amalkhasyan@wwfcaucasus.am
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The Caucasus leopard is large, weighing up to 60 kg, and light in colour. The taxonomy has been confused,
with at least three named forms reportedly occurring in the area. It is now considered that all leopards
occurring in the Caucasus, northern Iran and Turkmenistan, are a single form, referred to here as Panthera
pardus saxicolor. Very little field research has been conducted on the biology and ecology of leopards in
the Caucasus. Estimates of abundance range from 0.4 individuals/100km? based on scat analyses to 1 per
100 km?. Anecdotal reports indicate that one male overlaps the ranges of 2-3 females. Leopards in the Cau-
casus often move along mountain ridges that offer a wide view of the surrounding area and frequently make
use of established paths. A dietary study based on scat analysis showed that wild boar formed the main prey
in south Armenia. Wild ungulates are generally considered to constitute the main prey, along with smaller
mammals such as hares and porcupines and game birds. Habitat consists of subalpine meadows, broad-
leaved forests and rugged ravines from 600-3,800m in the Greater Caucasus and rocky slopes, mountain
steppes, and sparse juniper forests in the Lesser Caucasus and Iran.

Description of the “Caucasus leopard”
Leopards living in the Caucasus are
rather large animals, somewhat larger
than in the Russian Far East. The weight
may reach 60 kg and the body length
varies from 126 — 171 cm; higher val-
ues found in the literature are very like-
ly erroneous. They leave footprints of
about 9 — 11 by 8 — 9 cm (Fig. 1). Con-
dylobasal length' is 185 — 223 mm for
males and 186 — 188 mm for females,
zygomatic width 133 — 172 for males
and 122 — 135 for females (Heptner &
Sludskii 1972).

The colour of leopards in the Cau-
casus is usually light and pale (Fig. 2).
The main background colour is grey-
ochre, sometimes light grey with sandy
or various intensities of reddish, but
always relatively faint. The colour is
more vivid on the back. The spots are
relatively few, usually not pure black,
and often with a brownish tinge. Most
of the spots are compact and relatively
small. Rosettes consist of three to five
spots. There are also dark-coloured in-
dividuals. Their spots are larger and
sparser. A significant number of spots
form complete rings.

! Condylobasal length and zygomatic width are
standard measures to describe skull size, which
directly correlated with body size.

Short review of the taxonomic clas-
sification of the leopard in the Cau-
casus

Various authors have identified the
leopards in south-central Asia and the
Near East as belonging to the subspe-
cies P. p. tulliana Valenciennes, 1856
(a.0. Flerov & Gromov 1934, Flerov
1935, Baryshnikov 1987). Other Rus-
sian researchers called this leopard P, p.
ciscaucasica Satunin, 1914 (Heptner &
Sludskij 1972, Sludskij 1976, Sokolov
1986), while western scientist tended to
use the name P. p. saxicolor Pocock,
1927 (Misonne 1959, Tylinek et al.
1987, Shoemaker 1977, 1978).

P p. tulliana has commonly been
used in the Soviet literature. According
to Heptner & Sludskij (1972) tulliana
has formerly been widely distributed
in Asia Minor. Its occurrence was con-
fined to the extreme south-western cor-
ner of the Turkish Peninsula between
the lower course of the Chediz and An-
talya Bay already during the 1940s and
1950s. It is possible that these leopards
originated from a glacial refuge after
the last ice age and never have been in
contact with the leopards in the Cau-
casus eco-region. Thus the subspecies
status in southern Turkey and Syria/
northern Israel remains unclear and still

needs to be clarified. Although zoolo-
gists have described five subspecies for
the area of the former Soviet Union,
Heptner and Sludskij (1972) recognise
only two: P, p. orientalis in the Russian
Far East and P, p.ciscaucasicus or saxi-
color in the Trans-Caucasus, the Great
Caucasus, Iran (at least northern Iran)
and Turkmenistan. Based on morphol-
ogy, Khorozyan et al. (2006) suggested
to retain the name P, p. ciscaucasica (=
saxicolor, transcaucasica) for the Cau-
casus, northern Iran and Turkmenistan.
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Fig. 1. Leopard tracks (Photo D. Mallon).
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Fig. 2. Leopards from the Caucasus are typlcally llght and pale (Photo WWF Caucasus

Programme Office).

Newer revisions of the taxonomy
of the leopard based on genetics identi-
fied the leopards living in the Caucasus
eco-region as belonging to P. p. saxi-
color (Miththapala et al. 1996, Uphy-
rkina et al. 2001; Fig. 3). Miththapala
et al. 1996 have united seven putative

subspecies from Central Asia and the
Arabian Penninsula into P. p. saxicolor.
Uphyrkina et al. 2001 confirmed this
with the exception of the Arabian Pen-
ninsula. They think that these leopards
belong to an own subspecies, P. p. nimr.
We suggest following this proposal and

Fig. 3. Historic (dark grey) and present (various colours) geographical distribution of leo-
pards; distribution of named classical leopard subspecies (big and small three-letter codes
together) and distribution of revised subspecies classifications according to Uphyrkina et al.
2001 (big three-letter codes in coloured polygons); sample collection sites and number of
samples from each site are given in circles. Classical subspecies that were not examined are
given in light grey. PAR = Panthera pardus pardus African leopard; NIM = P. p. nimr Ara-
bian leopard; SAX = P. p. saxicolor Persian leopard, FUS = P. p. fusca Indian leopard, KOT
= P. p. kotiya Sri Lankan leopard, MEL = P. p. melas Javan leopard, DEL = P. p. delacouri
North China leopard, JAP = P. p. japonensis North China leopard, ORI = P. p. orientalis Far
Eastern leopard. Map redrawn from Uphyrkina ez al. 2001.

consider the leopard in the Caucasus
and adjacent areas to belong all to the
same subspecies, P. p. saxicolor’.

Life history data
No data on the duration of mating and
birth time are available from the Cau-
casus eco-region. Observations of leop-
ards in captivity have shown that oestrus
in female leopards lasts for 12—-18 days,
with an oestrus cycle of 6-210 days, with
an average of 52.6 days (Shereshevsky
1940a,b, Eaton 1977). This variability
of cycle allows leopard females to mate
relatively soon again after the loss of a
litter, which has great significance for
the survival of the species. It indicates
that the reproduction is not strictly sea-
sonal. However, the Caucasus is, within
the species’ huge distribution range, one
of the regions with distinct seasons. We
saw pairs of adult leopards in January,
February, May and July in southern
Nakhchyvan at the border with Arme-
nia, and in Armenia itself (Lukarevsky
et al. 2004). The peak of fertility seems
to be in spring and the first half of sum-
mer (from March until July). Vereshagin
(1942) describes that leopards in the
Caucasus become sexually aroused in
January indicating a seasonal reproduc-
tion. Small cubs are most often seen in
April and May, but it is possible to find
them during other months (Heptner &
Sludskij 1972). Seasonality in repro-
duction seems to be more prominent in
the Greater Caucasus — where young
leopards need their mothers to survive
through the winter. In captivity, litters
comprise one to four kittens, but no lit-
ters with more than two kittens have
been reported from the wild. Of the 28
reliable accounts of sightings of female
leopards with kittens in Turkmenistan
and Iran, 14 had one and 14 two kittens.
The gestation period in captivity is
96 (90-105) days and should be similar
in the wild. Interbirth intervals record-
ed in Africa were on average over two
years (Schaller 1972, Bailey 1993). An-
imals reach sexual maturity at 2—3 years
and can live up to 20 years (Nowell &
Jackson 1996). Young leopards become
independent at the age of 13—18 months.
Siblings may remain together for sev-

’p p. saxicolorisasynonymto P. p. ciscaucasica,
which has been described earlier. Against the
general taxonomic rules, we here use saxicolor,
as this name is used in the IUCN Red List.
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eral months before separating (Skinner
& Smithers 1990). Therefore, seeing
tracks of two animals does not neces-
sarily mean observing a mating pair.

Social and spatial organisation

A number of factors determine the size
of a leopard’s home range: abundance
and distribution of prey animals, habitat,
topography, and anthropogenic transfor-
mation of the landscape. There are no re-
liable information on home range size in
the Caucasus. Nasimovich (1952) esti-
mates 100 km?, and Heptner & Sludskij
(1972) interpret this as very large.

Studies across the leopard’s range
show that home range size varies
greatly with prey density and habitat
(Lukarevsky 2001, 2005). In their re-
view, Marker & Dickman (2005) list
individual home ranges from 9-388
km? for adult males and 8487 km? for
adult females. Large ranges were found
in very arid areas and small ranges in
tropical rain forest. Khorozyan (2003a)
tried to estimate leopard density based
on the number of scats found per km
of inspected trail. He made a compari-
son of nine studies from Africa to India
and found a significant relationship be-
tween a faecal relative abundant index
and the actual leopard density. Based on
this relationship, he estimated a leopard
density in Armenia of 0.4 leopards/100
km?, which is at the low end of known
leopard densities (Khorozyan 2003a,
Marker & Dickman 2004).

Anecdotal observations indicate that
adult males usually live entirely or par-
tially on the territories of two or three
adult females (Pikunov & Korkishko
1992, Lukarevsky 1993, 2001). In con-
trast to females, adult males are more
mobile and often change their hunting
grounds. They remain in an area only if
young males show signs of territorial-
ity, or if a female is in oestrus. In such
cases the resident male traverses nearly
all of the trails and walks along all of the
ridges and puts special effort into mark-
ing the territory with scrapes. When
the females are in heat, their behaviour
changes significantly, including their
use of territory. Observations indicate
that leopard females actively search for
males, intensely marking their territory.
In this period, both males and females
patrol almost their entire territory, and
cover the heart of their ranges com-

Fig. 4. Kavkasky Zapovednik in the Russian part of the Greater Caucasus (Photo WWF,
F. Mérschel).

pletely. Leopards use most frequently
trails with a good view to move from one
hunting ground to another. Such trails
are located in places where a ridge offers
a panoramic view of one or two, some-
times three or four ravines, and the vis-
ibility reaches up to several kilometres.
Besides acting as observation points,
mountain ridges also allow an animal to
travel quickly through a territory. Leop-
ards prefer well-travelled paths also used
by other animals or men, and even roads
(Lukarevsky 2001, 2005).

Diet

According to Heptner & Sludskij
(1972), wild ungulates — bezoar goat,
tur, mountain sheep, chamois, roe deer,
red deer and wild boar — constitute the
main prey of leopards in the Greater and
Lesser Caucasus. Sometimes they also
catch European hare, pheasant, rock
partridge, black grouse, snow cock and
porcupines. Where wild ungulates are
abundant, almost no attacks on domes-
tic animals occur, but from areas with
low wild prey density, predation on cat-
tle, sheep, horses, donkeys, dogs and
poultry are reported.

Lukarevsky et al. (2004) identified
for the Lesser Caucasus and the east-
ern part of the Greater Caucasus bezoar
goat, wild boar and roe deer as most im-
portant prey species, and for the western
part it used to be wild boar, red deer and
roe deer. Leopard prey on many differ-
ent species in the Caucasus eco-region,

but the predator significantly depends
on the populations of a few small to
mid-sized ungulates. The leopard’s pri-
mary prey in the Caucasus eco-region
also include mountain sheep, tur, red
deer, chamois, and livestock. The analy-
ses of 74 scats collected in the vicinity
of Nyuvadi village on Meghri ridge in
Armenia 2004-2006 showed that wild
boar was the staple food in southern Ar-
menia (Table 1).

Table 1. Diet of the leopard in the vicinity of
Nyuvadi village on the Meghri ridge, Arme-
nia, based on scat analyses.

Prey item n %
Wild boar 32 43.2
Porcupine 8 10.8
Bezoar goat 7 9.5
Roe deer 2 2.7
Badger 2 2,7
Fox 1 1,4
Horse (foal) 7 9,5
Unidentified 10 13,5
Vegetation 5 6,8
Total 74
Habitat

In the Greater Caucasus Mountains,
the leopard resides in subalpine steppe-
covered meadows, deciduous and
mixed forests and dense shrub vegeta-
tion. As a rule, leopards live near slopes
and rock outcrops (Heptner & Sludskij
1972). More important than the vegeta-
tion cover is the presence of a sufficient
number of ibex, tur, chamois, deer,
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Fig. 5. Araz/Araks river valley at the border between Azerbaijan and Iran (Photo E. Askerov).

and wild boar, as well as areas with
limited snow cover in winter, as Snow
negatively affects not only the distribu-
tion of prey, but also the leopard itself.
Nasimovich (1955) wrote the most de-
tailed description of the distribution of
the tur - one of the leopard’s primary
food sources - with respect to snow ac-
cumulation. However, the relationship
between snow cover, leopard presence
and the behaviour of large ungulates is
not fully understood; there have been
only anecdotal reports and observations

jan (Photo V. Lukarevsky).

Fig. 6. Old-growth forest in the Istisuchai River Valleyin the Talysh Mountains in Azerbai-

for the past 50 years.

In winter, the western part of the
Greater Caucasus is covered with a
deep layer of snow, which can reach
several meters in Kavkazsky Zapoved-
nik (Fig. 4). Such severe conditions
hinder movements of animals and, to a
significant extent, hinder the leopards to
hunt wild ungulates.

In Dagestan, the leopard remains in
the Andiskoye and Avarskoye Koisu re-
gions (see chapter 3), where the jagged
slopes of ravines are covered with forest

and snow rarely lasts more than three to
five days and disappears within a day on
slopes with southern exposition. These
slopes are covered with mixed, broad-
leaf, and coniferous forests. In broadleaf
forests birch, beech, and oak dominate,
depending on elevation, exposition, and
steepness. Wild boars congregate at one
or another place, depending on the sea-
son and productivity of the vegetation,
for instance in oak-dominated forests.
Roe deer — and occasionally bezoar
goat — live in most of the habitats de-
scribed. Animals that have secondary
importance in the leopard’s diet, such
as hare, fox, and badger, are rather com-
mon. The most favourable habitats for
the leopard in Dagestan are located in
the Andiskoye Koisu basin, where — dif-
ferent from Avarskoye Koisu basin — the
cats still find large areas not divided by
towns and other anthropogenic features.
In the Avarskoye Koisu basin, leopard
habitat is significantly more fragmented
and restricted to the lower part of slopes,
two to three kilometres wide. The best
habitat is found in Ingushetia and is,
but only to the lesser part, located in
Erzi Zapovednik. Here, we still find an
area of 600-800 km?, without a single
town or village. The slopes of the Ska-
listy Ridge, covered with pine, beech,
hornbeam, and oak forest, form a habitat
favourable to many mammals, including
leopard. These are the best leopard habi-
tats in the Greater Caucasus.

Inthe Lesser Caucasus, habitats used
by leopards are rather diverse. They use
rocky ravines almost completely devoid
of trees or shrubs (Zangezur Range, es-
pecially the southwestern slopes; Fig.
5), highland steppes, areas with sparse
juniper or deciduous growth on steep
ravines with wild ungulates such as be-
zoar goats and wild boar (Reserve, Bar-
gushatsky and Meghri Ranges). Signs
of leopards have been found from the
foothills (600-800 m) up to 3800 me-
ters above sea level (Mt. Gazangeldag;
Lukarevsky et al. 2007).

In the Istisuchai River valley in the
Talysh Mountains (Fig. 6), leopards live
in steep ravines with old-growth forests
(maple, beech, hornbeam, linden, oak,
walnut, etc.) with rock outcrops and
cliffs. Evidence of leopards was found
in areas with good visibility and with
high numbers of wild boar and roe
deer. According to reports from local
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hunters, roe deer density is 1-1.5 indi-
viduals/km?, and according to Kuliev
(2000), wild boar density reaches 10
individuals/km?, a figure which appears
too high to us. In the Talysh Mountains,
where the forest understory is well de-
veloped, roe deer do not migrate during
the snowy season, but eat from directly
under the snow, forming a system of
trenches. Rakhmanov Babakhan re-
ported that he once found eight animals
following such trenches. In the early
1900s the leopard was quite common in
the Zuvand Basin of the Talysh, where
its habitat was significantly different
than in the Hyrcan forests. Here the
leopard’s habitats are nearly identical
to those still preserved on the Meghri
Ridge (Fig. 7) in Armenia and in the
Qara-Dagh Mountains in Iran.

The critical habitat for the Leopard
in the Khosrov Reserve in Armenia (Fig.
8) is sparse juniper forest (Khorozyan
2003b). Human activities are very lim-
ited in the Khosrov Reserve area, where
all villages were abandoned, although
the area is still used as summer pas-
tures for livestock. On the other hand,
the Gndasar Mountain and Noravank
Canyon area contains high road density
and 13 inhabited villages with high hu-
man and livestock numbers. This area is
a vital movement corridor for leopards
and other wildlife between Khosrov Re-
serve and southern Armenia, and also to
northern Iran where significant numbers
of leopards live (see chapter 3).

In Iran the leopard’s habitats are rath-
er diverse and range from almost tre