Species at Risk

Status and Distribution of the
Leopard (Panthera pardus) in
Turkey and the Caucasus
Mountains
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and grasslands of Turkey, historically known as Asia Minor or Anatolia.
Of the big cats, only the leopard and Eurasian lynx remain in increasingly
isolated mountainous habitats. Evidence suggests a few leopards remain
in Turkey's Black Sea mountain ranges and the inaccessible peaks of the
Taurus Mountains in the south. Also, despite centuries of persecution, the
leopard still exists in the Greater and Lesser Caucasus Ranges of Armenia,
Azerbaijan and Georgia, receiving some juvenile immigration from alarger
population in northern Iran's Zagros Mountains. Leopard conservation
throughout the Caucasus countries and Turkey will only succeed if viable
populations of ungulate prey such as the Bezoar goat (Capra aegagrus),
and wild boar (Sus scrofa) can be sustained in protected and unprotected
habitats, and people in the region are educated about the importance of
these species to the sustainability of the ecosystem.
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For millennia large mammalian carni-
vores, including the Caspian tiger
(Panthera tigris virgata), Asiatic lion
(Panthera leo persica), brown bear (Ursus
arctos), gray wolf (Canis lupus), striped
hyena (Hyaena hyaena), Eurasian lynx
{(Lynx lynx) and three subspecies of leop-
ard (Panthera pardus tulliana, P.p. saxicolor
and P.p. ciscaucasica) roamed mountains,
plateaus and grasslands of Turkey, his-
torically known as Asia Minor or
Anatolia. Of the big cats, only the leop-
ard and Eurasian lynx remain in in-
creasingly isolated mountainous habi-
tats. Evidence suggests a few leopards
persist in Turkey's Black Sea mountain
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Figure 1. Turkey and bordering
countries.
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ranges and the inaccessible peaks of the
Taurus Mountains in the south. Also,
despite centuries of persecution, the
leopard still exists in the Greater and
Lesser Caucasus Ranges of Armenia,
Azerbaijan and Georgia, receiving
some juvenile immigration from a
larger population in northern Iran's

Zagros Mountains (Figure 1).

The DNA in leopard hair samples col-
lected in scat may help settle a taxo-
nomic controversy. In recent years,
there has been considerable discussion
as to the validity of dividing south-
western Asia's leopard population into
several distinct subspecies based on
morphological differences (Uphyrkina
etal. 2001; Khorozyan 1999c¢). Recently,
the mitochondrial DNA sequences of 77
leopards from known geographic loca-
tions representing 13 of the 27 described
subspecies were studied (Uphyrkina et
al. 2001). The research revealed abun-
dant diversity that could be divided
into a minimum of nine discrete popu-
lations that include P.p. saxicolor, al-
though Pp. tulliana and Pp. ciscaucasica
were not identified as distinct subspe-
cies (Uphyrkina et al. 2001).

This corroborates other recent pro-
posals to reclassify all southwestern
Asian leopard subspecies from Asia
Minor to Afghanistan (including P.p.
ciscavicasica, Pp. dathei, Pp. jarvisi, Pp. nimz,
P.p. saxicolor, P.p. sindica and P.p. tulliana)
as P.p. saxicolor, based on the absence of
significant morphological differences or
geographic barriers in the region
(Miththapala et al. 1996). This reclassi-
fication may well be too broad, since
different research demonstrated that
Pp. nimr, the Arabian leopard, has
mDNA distinct from P.p. saxicolor
(Uphyrkina et al. 2001). The Arabian
leopard is the smallest leopard subspe-
cies, with adult females weighing as
little as 23 kg (Holby 2003). Due to the
fact that the controversy on the
leopard's subspecies remains, we are
using the traditional subspecies divi-
sion in this article.

Panthera pardus tulliana, once ranged
widely throughout Anatolia and south
into Syria, Lebanon and Israel. Some
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specimens of P. p. tulliana killed in
Anatolia were among the largest leop-
ards known, exceeding 100 kg in weight
and reaching a length of 2.5 meters, in-
cluding an 80 cm long tail (Tubitak Sage
2002). Leopard deaths were reported
in 1964 and 1965 in the southwestern
Aegean Mountains near Kusadasi and
Milas and in 1966 from the districts of
Semdinli and Ozalp (Hurriyet 2002). In
the 1950s and 1960s, German zoologist
H. Kumerloeve discovered evidence of
leopards existing in the western Tau-
rus Mountains. The Turkish hunter
Mantolu Hasan (also known as Mehmet
Mantoluoglu) claimed to have killed
more than fifteen leopards, mostly by
poisoning, between the1950s and early
1970s (Samli 2002; Ulrich and Riffel
1993). In the 1970s Turkish biologist
Tansu Gurpinar estimated that only ten
leopards still existed in the southern
Taurus and western Pontic (Kure)
Mountains (Cat News 1989). In 1974, a
leopard was killed near the village of
Bagozu in Ankara Province in west-
central Turkey. This cat had reportedly
attacked and severely wounded a
woman, and was tracked by villagers
for 12 hours before it was cornered and
killed (Cat News 1989; Can 2001).

In 1978 the International Union for
the Conservation of Nature (IUCN) es-
timated there were no more than 23
leopards left in Anatolia (Can 2001)." It
is estimated that at present time 250
Arabian leopards survive on the Ara-
bian peninsula, the Gulf countries, and
possibly Egypt's Sinai Peninsula, with
100-150 of these living in Oman's Jebel
Dhofar Mountains (Hilotin 2003). There
is evidence that a relict population of
leopards still persists in the Taurus
Mountains of southern and eastern
Turkey, from both confirmed tracks and
scat discovered (Can 2001). The Ala
Dagi (3,734 m) is the highest point of
the Taurus Range, which extends ap-
proximately 560 km roughly parallel
to the Mediterranean coast, connecting
with the Anti-Taurus Range, a thickly
wooded eastern Anatolian chain along
the Seyhan River (Encyclopedia.com
2002).

From 1985 to 1992 two German bi-
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ologists conducted several field surveys
in Termessos National Park in the Tau-
rus Mduntains of southwestern Tur-
key, and examined fresh scat clearly
demonstrated by size and odor to be
from a big cat (Ulrich and Riffel 1993).
The Termessos National Park, the con-
tiguous Olimpos-Beydaglari National
Park and the Duzlercami Game Reserve
form a total protected area of nearly
100,000 hectares west, southwest and
south of Antalya (Figure 2) (Ulrich and
Riffel 1993). The game reserve, in par-
ticular, is known as the last indigenous
stronghold of the fallow deer (Dama
dama) in Turkey, and contains abundant
wild boar (Sus scrofa), plus a 4,000-5,000-
strong population of Bezoar wild goat
(Capra aegagrus) (Ulrich and Riffel 1993).
This protected region consists of rough
limestone mountain ridges rising to

3,000 m, and its dense pine and oak for-
ests are undoubtedly one of the last re-
treats of the Anatolian leopard (Ulrich
and Riffel 1993). Nevertheless, there is
convincing evidence that some leopards
may still survive in unprotected areas
of the western Taurus Range. In 1989, a
leopard was shot near the town of Kas
south of Antalya, and there was a re-
ported sighting near Alanya, east of
Antalya, in 1991 (Ulrich and Riffel
1993).

The historic range of Anatolian
leopards extended well south of south-
ern Turkey into Palestine. In the late
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Leopard (Panthera pardus).
Photograph by Gary M. Stolz
(U.S. Fish and Wildlife Service).
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1970s, Turkish biologists estimated that
just ten leopards still survived in
Hakkari Provihce bordering Syria (Cat
News 1989). There are confirmed re-
ports of leopards, possibly Pp. tulliana,
in the disputed Golan Heights region
on the Israeli-Syrian border, and Mount
Hermon in Lebanon, indicating that an
endemic population in this area still
exists (Gazelle 2002).

Mountains of soutwest
Turkey's coastline.
Photograph by Kirk Johnson.
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Caucasus leopard (Panthera pardus
ciscaucasica) population relicts still per-
sist not only in the mountain ranges of
northern Turkey, but also in the
Caucasus Mountains that border the
Black Sea, within the republics of Geor-
gia, Armenia and Azerbaijan (Environ-
ment News Service 2003; Tolordava
2003). In Georgia, the Caucasus leop-
ard historically inhabited the 3,000-
meter "Lesser Caucasus” Range that is
adjacent to the Kackar Range (Environ-
ment News Service 2003). In contrast
to the sheer precipices of the Kackars,
however, the Lesser Caucasus Moun-
tains' rounded subalpine grassy slopes
consist largely of treeless mountain
steppe and meadows.

In February 2002 Turkish moun-
taineers discovered and photographed
a 13 centimeter-wide track in the snow
along the higher slopes of Kackar
Mountain. The track was later con-
firmed to be from a big cat by Marmara
Forest Services Regional Manager Erkan
Kayaoz (Samli 2002). A team of Turk-
ish researchers had been tracking from

-
i

the Pokut Plateau onto Hazidag Moun-
tain in the Kackar Range what they as-
sumed to be a leopard, but was unsuc-
cessful in sighting the felid (Gulas
2003). In the spring of 2002 two sepa-
rate teams re-ascended Hazidag and
both claimed to see a leopard in sepa-
rate encounters, even taking videotape
and photographs (Gulas 2003; Samli
2002). The first expedition took footage
of a leopard in a pine tree, while the
second team spotted a leopard on a
Hazidag outcrop (Gulas 2003; Samli
2002).

As of 2003, two discrete endangered
populations of the Caucasus leopard
are known to still inhabit Georgia's
Lesser Caucasus Mountains, and also
the Talysh Mountains in the south bor-
dering Azerbaijan (Tolordava 2003;
Environment News Service 2003). Only
a total of 20-23 individuals are thought
to survive in both ranges, and are de-
scribed as "secretive, cautious, and
highly mobile" (Environment News
Service 2003). Currently, a study of
leopard numbers in northern
Azerbaijan's Talysh Mountains is un-
derway, with only 10-12 of the big cats
thought to survive in that country (En-
vironment News Service 2003). In the
Nagorno-Karabakh Armenian enclave
within Azerbaijan, data from hunters
indicate another five to seven cats may
survive (Tolordava 2003). According
to recent data, between one and two
leopards are killed each year in the
Caucasus countries (BBC News 2003).

The Caucasus and eastern Anatolia
region historically hosted a third leop-
ard subspecies, Pp. saxicolor, known as
the Iranian or Persian leopard (Tubitak
Sage 2002). The Persian leopard is still
considered relatively common in north-
ern Iran, especially in the Zagros
Mountains (Khorozyan 2000; Tubitak
Sage 2002). Leopards in Iran have been
known to exceed 90 kg and are often
mistaken for snow leopards (Uncia un-
cia), due to their lighter color and long-
haired winter coats (Holby 2003;
Khorozyan 1999¢). Armenian and Ira-
nian biologists have noted frequent
emigration of juvenile P.p. saxicolor from
Iran into southern Armenia, especially
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along Armenia's Zangezour Ridge,
which acts as a wildlife corridor be-
tween the two countries (Khorozyan
2000; Khorozyan 1999c¢).

Since the 1990s, all confirmed
records of Persian leopards are confined
to three southern Armenian provinces:
Ararat, Vayots Dzor, and Syunik
(Khorozyan 2000). The southwestern
province of Ararat borders
Azerbaijan's isolated enclave province
of Nakhichevan (Khorozyan 2000),
while Vayots Dzor and Syunik prov-
inces border northern Iran. Noravank
Canyon, a habitat corridor lying along
the Armenian-Nakhichevan border,
still exists between southern Armenia
and the Khosrov Reserve in Ararat
province (Khorozyan 2000). Dispersal
of juvenile Jeopards through Novavank
Canyon, however, is threatened by
roads connecting canyon villages and
the complete diversion of water from
the canyon for village uses and irriga-
tion (Khorozyan 2000).

Between 2000 and 2002, Armenian
biologist Igor Khorozyan studied an es-
timated population of ten Pp. saxicolor,
including at least two females with
cubs that lived within a 780 km? region
in Ararat province, encompassing the
258.6 km? Khosrov Reserve (Khorozyan
1999b; Khorozyan 2003a). Unfortu-
nately, this rugged mountainous habi-
tat is severely fragmented into five
small, isolated pockets and leopards
move in and out in unprotected private
land adjacent to the reserve
(Khorozyan 2003a). Within the reserve
itself, leopards prefer sparse juniper/
beech/oak forests growing along the
ridge tops, where their preferred prey,
the bezoar wild goats (Capra aegagrus),
lives. Bezoar wild goats are still plen-
tiful within the preserve and sur-
rounding areas, and anecdotal evidence
suggests that between 900-3,000 of the
ungulates live in Khosrov (Khorozyan
2003a). Leopard scat analyses demon-
strated that bezoar goats make up to
90% of all prey consumed (Khorozyan
2003a). In 2003, research continues
with the use of infrared cameras to pho-
tograph leopards in southern Armenia
(Khorozyan 2003b). In addition, stud-
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ies are planned with the goal of enlarg-
ing adjacent protected areas within
northefn Azerbaijan's Talysh Moun-
tains (Tolordava 2003).

The World Wildlife Fund (WWF) is
currently surveying for leopard popu-
lations that may still persist in the cen-
tral and northwestern portions of the
Greater Caucasus Mountains (Environ-
ment News Service 2003; Tolordava
2003). The Greater Caucasus Moun-
tains has a particularly high ratio of
endemic life, with approximately 6,300
plant species, 1,600 of which are re-
stricted to the region (Conservation In-

- Turkey

ternational 2003). In addition, 59 of the
632 vertebrate species found in the
Caucasus are endemic, a diversity up
to three times greater than the one
found in surrounding regions (Consexr-
vational International 2003). Species of
ungulates include such mammals as the
endemic East Caucasian and West Cau-
casian tur (Capra cylindricornis and Capra
caucasica, respectively), the non-endemic
chamois (Rupicapra rupicapra), Caucasian
red deer (Cervus elaphus maral), bezoar
wild goat, and mouflon wild sheep (Ovis
orientalis gmelini) (Gokhelashvili 2003).
All of these ungulates are potential
prey species for leopards. Protecting a
keystone species like the leopard may
help to preserve this astounding array
of species and the Caucasus' unique

Figure 2. Protected areas
in southwest Turkey.
Map by Kirk Johnson.
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Leopard (Panthera pardus).
Photograph by Gary M. Stolz
(U.S. Fish and Wildlife Service).
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fragile web of life.

Approximately 35% of the Greater
Caucasus ecotegion remains as natu-
ral forest, but only five percent has pro-
tective guidelines (Gokhelashvili 2003).
The principal threats to the ecosystem
include rural poverty and escalating
corruption, resulting in increasing de-
mands for firewood, livestock over-
grazing, poor forest management, ille-
gal timber harvesting, and poaching of
wildlife, especially economically valu-

able species (Gokhelashvili 2003). For
example, local people have turned to
hunting wild goats, boar and deer —the
leopard's main prey, to supplement
their small incomes (BBC News 2003).
This has forced the leopard to increas-
ingly prey on flocks of domestic sheep
and goats near human settlements
(BBC News 2003).

Studies in the Khosrov reserve con-
firm that one of the most serious dan-
gers to the existence of the leopard is
degraded or developed private land
buffer zones, which represents a sig-
nificant leopard mortality threat
(Khorozyan 2003a). This risk was veri-
fied in 1986, when a herdsman poached
a pregnant female illegally in the re-
serve. Due to this loss, the population
vanished for several years, reemerging
in early 1992 through immigration
(Khorozyan 1999a). Although people

sometimes kill leopards (three out of ten
confirmed records between 1990-2000
in Khosrov Reserve were killings: two
cubs and one adult male, all in January
2000), the majority of Armenians liv-
ing around the reserve feel completely
indifferent to the leopard and its con-
servation, primarily due to the fact that
they rarely attack livestock (Khorozyan
2001).

Unfortunately, state-run wildlife
protection safeguards have collapsed
due to a lack of government funding
(BBC News 2003). WWF is developing
partnerships with governmental and
non-governmental agencies and leop-
ard experts from Armenia, Azerbaijan,
Georgia and Russia in an attempt to
assess critical habitat and then initiate
conservation and protection of these
sites (Environment News Service 2003).
WWFE plans call for the strengthened
legal protection for the leopard and key
prey species, better management of ex-
isting protection areas, and the estab-
lishment of new protected zones (Envi-
ronment News Service 2003). In addi-
tion, there are plans for the formation
of anti~poaching units in each country,
development of education programs,
and compensation to local farmers for
any livestock depredation (Tolordava
2003; Environment News Service 2003).
The leopard mortalities in Armenia
demonstrate the importance of connec-
tivity in habitat protection. Pp. saxicolor
inhabiting northern Iran, Pp. ciscaucasica
ranging in Georgia, and Pp. tulliana
found in territories in the Turkey's
Black Sea area may well represent one
continuous leopard population.

Like all big cats, leopards are char-
ismatic predators that generate atten-
tion and excitement of people around
the globe. If this excitement can be
translated into concrete plans on the
ground to protect the leopard and its
habitat, all animals and plants down
in the food chain will benefit. The fact
that some leopards have survived cen-
turies of indiscriminate shooting and
warfare throughout this region offers
hope that even limited efforts to save
the cat may reap lasting dividends.
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