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the Persian leopard in its eastern range
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Distribution and status of the
Persian leopard in the eastern
part of its range

The present report uses published and grey literature and expert observations to
review the distribution and conservation status of the leopard Panthera pardus in
Afghanistan, Pakistan, Tajikistan and Uzbekistan. The study confirmed the presence
of the species in the central and eastern parts of Afghanistan, in lower Himalayan
range and south western borders of Pakistan, and did not identify confirmed contem-
porary records (>2000) from Tajikistan and Uzbekistan where nowadays the species
is believed to be extinct (Tajikistan) or quasi-extinct (Uzbekistan). The present study
provides novel information on the species distribution in Pakistan outside the Hima-
layan range, and confirms its wider distribution in Afghanistan. The leopard popula-
tion size in the assessed region remains unknown. Poaching has been identified as
the one outstanding, most critical threat that significantly affects leopards on a large
scale and across all the assessment area. In north Pakistan and east Afghanistan
this threat very likely results from the rapid loss of its preferred forest habitat and pri-
mary natural prey-base. Infrastructural development such as fences along the inter-
national Pakistan-Afghanistan border presumably contribute at further fragmenting
the leopard habitat and isolate the species in more or less disjunct sub-populations
vulnerable to depleted genetic variation and chronic stress. While across the re-
gion science and awareness are increasingly supported by proactive and alerting
conservationists, the implementation of active and effective conservation measures
remains vastly underdeveloped and is complicated by regional political instabilities,
such as in Afghanistan, where the recent change in governing leadership might re-
quire new approaches to support wildlife conservation.

In the present report, the eastern part of the
Persian leopard distribution range is the Asi-
an region extending from Afghanistan in the
west to Pakistan in the east and including also
Tajikistan and Uzbekistan. Recent information
on the distribution, ecology and conservation
status of the leopard in the region is scarce
outside Pakistan. This is due in part to the re-
gion remoteness and limited national invest-
ments in wildlife studies, but also in Afgha-
nistan to a lack of detection efforts because of
decades of political unrest or armed conflicts
(e.g., Smallwood et al. 2011, Gaynor et al.
2016). It has been presumed that the leopard
distribution range in the assessment area, as
in most of Asia, is fragmented and that popu-
lations are declining (Jacobson et al. 2016).
At the 13" Conference of Parties to the Con-
vention of Migratory Species CMS in February
2020 the Range States have agreed to include
the Persian leopard under the Central Asian
Mammals Initiative CAMI, which coordinates
conservation activities, cross-border coopera-

tion and efforts to address major threats to a
selection of focal species and landscapes in
Central Asia. In the present chapter, a broad
representation of leopard specialists have
evaluated the recent information on the ge-
ographic distribution and habitat, prey and
threats of Persian leopard in the eastern part
of its distribution range and have created a
foundation for the future development of an
action plan piloted by the CMS and the Inter-
national Union for the Conservation of Nature
IUCN.

Methods

We used multiple data sources to consolidate
information on the leopard in Afghanistan, Pa-
kistan, Tajikistan and Uzbekistan. The assess-
ment used a standardised questionnaire de-
veloped by the IUCN SSC Cat Specialist Group
CSG and completed by co-authors based on
original data published in peer-reviewed,
grey literature and unpublished information
collected from reliable sources and often

released with photographs on social media
networks. To characterise leopard habitats,
feeding habits, threats and national conser-
vation statuses we reviewed about 40 con-
temporary and old publications in English and
Russian. The present assessment which is to
guide a conservation action plan focuses only
at “contemporary” records (>2000). Leopard
records were categorised according to their
robustness based on Status and Conservation
of the Alpine Lynx Population (SCALP) criteria:
C1 ("Hard facts”, verified and unchallenged
observations), C2 (“confirmed observations”,
e.g. verified reports by experts/trained staff”),
or C3 (“unconfirmed observations”), adapted
from Molinary-Jobin et al. (2012). To produce
the regional distribution map, we overlayed
the C1, C2 and C3 georeferenced records
with polygon shapes according to the IUCN
Red List distribution categories: Extant (the
species is known to occur), Possibly Extant
(the species may possibly occur or likely oc-
curs but the the area could not be surveyed,
such as in Afghanistan where, for security
reasons, vast areas have not been surveyed
since 2000), Possibly Extinct (the species is
likely to be extinct in the area), and Extinct
(the species is thought to be extirpated in the
area). In Pakistan Extant and Possibly Extant
polygons were drawn based on presence evi-
dence, published peer-reviewed information
and habitat suitability. In Afghanistan where
most verified records (C1) could not be more
precisely georeferenced than the district level
(i.e., first territorial sub-categorization within
the administrative province), the district po-
lygons were overlaid by a distributional gap
analysis geographic model produced by the
Wildlife Conservation Society WCS in 2009
that delineated higher and lower priority areas
of interest as suitable habitat for the leopard
(Kanderian et al. 2009, Fig. 1). Final Extant po-
lygons corresponded to suitable habitat areas
within the districts with C1 and C2 records.
Possibly Extant polygons were drawn manual-
ly based on the possibility of leopard presence
in these areas. Areas along Iranian and Turk-
men international borders were considered
as Possibly Extinct for resident leopard popu-
lation. In Uzbekistan areas encompassing C3
records were categorised as Possibly Extinct.

Taxonomical remarks

The revised taxonomy of the Felidae carried
out by the Cat Classification Task Force of
the CSG proposed to include ciscaucasia and
saxicolor subspecies under Panthera pardus
tulliana (Valenciennes, 1856) as the prior sy-
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nonym, with a distribution extending from
Turkey in the west to Pakistan to the east (Kit-
chener etal. 2017). This subspecies (known as
the Persian leopard) is distinct from Panthera
pardus fusca (Meyer, 1794) distributed across
the Indian subcontinent, Burma and western
China. While the present study confirms the
presence of the leopard Panthera pardus in
Afghanistan and Pakistan, there remain uncer-
tainties on the taxonomy of leopards in Pakis-
tan, a contact zone for the subspecies £ p.
tulliana and P p. fusca (Jacobson et al. 2016).
Based on a very limited number of samples
(n=2), the genetic information retrieved from
leopards in Balochistan (Baluchistan), south-
west Pakistan, suggests that this subpopulati-
on is closely related to £ p. tulliana (Uphrykina
et al. 2001, Jacobson et al. 2016, Asad et al.
2019a). However, in the north Indus area the
hypothesis that the Indus River separates both
species (Khorozyan et al. 2006, Jacobson et al.
2016) has recently been weakened by a study
that showed the presence of both subspecies
east of the Indus where only P p. fusca was
assumed to be present (Asad et al. 20193,
Fig. 2). The geographical extent of this overlap
will have to wait for further genetic investiga-
tions to achieve clarity, but it is possible that
P p. tulliana and P p. fusca haplotypes extend
more to the east and west, respectively, than
anticipated. Northern Pakistan appears there-
fore as an area of potential high gene flow
between these two subspecies (or two sub-
populations) assuming no mating restrictions
exist (Asad et al. 2019a). However, the still
imperfect understanding of subspecies and
subpopulation situations in Pakistan should
not shadow the fact that leopards, regard-

less of their genetic profiles are all Critically
Endangered in Pakistan (Sheikh & Molur 2004)
and remain in great need of conservation. In
the course of this regional assessment, we
have therefore incorporated all recent leopard
records from Pakistan regardless of their pos-
sible affiliation to two different subspecies.

Distribution and habitat

We gathered a total of 182 locality records in
the current assessment out of which 132 and
50 were points and polygon data, respectively.
We could confirm 156 as C1, 6 as C2 and 20
as 3. Pakistan is undoubtedly the stronghold
of the species in the region with 159 location
points. Uzbekistan provided 13 C3 location re-
cords, Afghanistan 10 C1, C2, and C3 location
points, and Tajikistan nil (Table 1). In Pakistan
data retrieval varied according to the geogra-
phy and time. Eighty seven percent of C1 and
(2 locations with known dates in Pakistan re-
ferred to the period 2019-2021, suggesting a
collection bias towards most recent records,
probably as a result of more readily acces-
sible information to assessors and perhaps
also increased detection/reporting. It is also
interesting to note that the majority (82.4%)
of location data were collected from the
north Indus/Himalayan region encompassing
Azad Jammu and Kashmir (87), Khyber Pakh-
tunkhwa (35), Islamabad Capital Territory (8)
and Gilgit Baltistan (1). In contrast only 17.6%
of location data came from the rest of the
country in Balochistan (20), Sindh (6), and Pun-
jab (2). Without doubt these geographical dif-
ferences highlight a far greater detection and
reporting effort in the Himalayan landscape of
north Pakistan than in the rest of the country

Fig. 1. Persian leopard potential habitat
across Afghanistan, with areas of interest
(high in vyellow and lesser in green)
displayed based on a preliminary gap
analysis modelling carried out by Kanderian
et al. (2009).

and possibly also a higher leopard abundance
in this area. Because of the known scarcity of
data from the south of the country, assessors
have made great efforts at retrieving informa-
tion from this area. As a result, the dataset
for the south of Pakistan, presumably referring
to P p. tulliana only (see taxonomical note), is
probably the most exhaustive in recent years,
whereas admittedly data collection from the
north has been less exhaustive than antici-
pated. Yet, because of the relatively good
geographical coverage of location reports in
the north, it is unlikely that missed informa-
tion would have changed the proposed final
distribution map significantly. In contrast, far
fewer location data were collected from Af-
ghanistan and all but one (i.e., Moheb and
Bradfield 2014) resulted from a passive, hence
presumably more random-ised, information
collection process essent-ially vectored by
social media (6/7 of reported C1 records). The
geographical distribution of leopards in this
country is therefore far less detailed and ex-
tensive than in Pakistan but presumably less
biased towards a specific area, assuming a
similar access to social media communica-
tion across the country. No confirmed data
locations were retrieved from Tajikistan and
Uzbekistan.

Afghanistan

The distribution of the leopard in Afghanistan
is imprecisely known. Habibi (2003) citing
mostly Hassinger (1973) and adding informa-
tion he collected prior to the Soviet invasion
in 1979, reported that the species occurred
in all of the major dry mountain ranges in Af-
ghanistan, including the Hindu Kush, Koh-e
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Baba, Koh-e Paghman and Safed Koh ranges
of the central highlands, the Wakhan District
in Badakhshan Province and also in the low-
land riparian forests of Darqad area in Takhar
Province. Using collated habitat descriptions,
important location data from field surveys or
community questionnaires, two forms of land
classification system, and a number of envi-
ronmental refining factors, WCS conducted
in 2009 a distributional gap analysis model-
ling for the government of Afghanistan that
allowed to delineate higher and lower prio-
rity areas of interest as suitable habitat for
the leopard (Kanderian et al. 2009, see also
methods). Unfortunately, the chronic insecu-
rity that prevailed for the following 13 years
in many parts of the country hindered the
extend and comprehensiveness of zoological
investigations that could be safely underta-
ken to ground-truth the proposed distribution
model. However, the contemporary verified
and confirmed records (C1 and C2) have so
far not contradicted the gap analysis model,
and support that the central part of the Hindu
Kush Mountain range and its offshoots to the
east, are two main strongholds of the species
in Afghanistan (Fig. 2). It includes monsoonal
western Himalayan forests in the province
of Nuristan (Karlstetter 2008), dry steppe
and rocky mountainous outcrops in Bamyan
Plateau protected area, Bamyan Province
(Moheb & Bradfield 2014), Farah (2016), Day-
kundi (2018), Ghor and Laghman (2021), and
dry open woodlands in broken hilly areas of
Nangarhar (2020) provinces. Although photo-
graphic evidence and DNA barcoding failed to
confirm the presence of the Persian leopard
and snow leopard Panthera uncia in Nuristan
(Stevens et al. 2011), the leopard species was
among those reported as most often sighted
by local residents (73%; Karlstetter 2008), and
the photograph of a specimen recently killed
near Sar-e Pul Village, Wama District, was re-
leased on social media in late February 2022
(Z. Moheb, pers. comm.). In contrast, because
few residents (<15%) reported the presence

of the leopard, and there is possihility of con-
fusion with the snow leopard, its presence
in the dry mountains of Darwaz District in
north-east Afghanistan remains questionable
(Moheb & Mostafawi 2013). Based on the
confirmed presence of leopard in immediately
adjacent locations of Pakistan, the assess-
ment has delineated ‘Possibly Extant” areas
along the international border with Pakistan
between latitudes N 30°56" and N 33°49" and
in the northwestern part of the country in He-
rat Province, the area along the international
borders with Iran and Turkmenistan does not
seem to present any longer suitable habitat
(Kanderian et al. 2009, Fig.1), and resident
leopards have been considered Extinct in this
area. The vast Possibly Extant area in the cen-
tral Hindu Kush encompasses several Extant
polygons and overlaps to a great extent sui-
table habitat area proposed by Kanderian et
al. (2009). Finally, in Wakhan District, where
high altitude dry and cold habitat prevails, the
WCS has deployed camera traps in a variety
of habitats and altitudes between 2011 and
2020, but to no avail for Persian leopard des-
pite more than 7,000 wildlife capture events,
including numerous snow leopard captures
(S. Ostrowski pers. comm.), supporting that
the Persian leopard is currently absent from
this area. Records gathered during the last
decade, confirm that in Afghanistan the leop-
ard is present in a range of forested to open
mountain habitats, including in areas of the
central Hindu Kush Mountain range where its
occurrence had never been confirmed in the
past. However, because of the great variance
in detection efforts according to geographical
areas and security conditions, our understand-
ing of the species distribution in Afghanistan
remains very patchy, as reflected in the pro-
posed distribution map (Fig. 2).

Pakistan

Pakistan provided the largest number of veri-
fied records of leopard in the assessed area,
but the species current distribution still re-

Table 1. Number of contemporary (>2000), C1 (“verified”), C2 (“confirmed”) and C3
(“unconfirmed”) occurrence records of the leopard (Panthera pardus) compiled in this study.

Point locations

Polygon locations

Country C1 C2 C3 C1 C2 C3
Afghanistan 1 0 1 6 1 1
Pakistan 127 3 0 22 2 5
Tajikistan 0 0 0 0 0 0
Uzbekistan 0 0 0 0 0 13
Total 128 3 1 28 3 19

mains partially understood owing to varying
detection efforts. Based on the global trend
affecting leopard populations in Asia, the
leopard population in Pakistan is likely to
be fragmented and possibly with depleted
genetic variation (Asad et al. 2019a). In this
country, leopards were once widely distribut-
ed across the country in a variety of habitats
and regions in Azad Jammu and Kashmir AJK,
Balochistan, Khyber Pakhtunkhwa KP (be-
fore known as North-West Frontier), Punjab,
Sindh (Roberts 1997). Nowadays the species
seems to be more sparsely distributed across
the country. Recently AJK and KP provinces,
where P p. tulliana and P p. fusca intermin-
gle in distribution (Asad et al. 2019a), have
reported the highest number of contemporary
records in particular from the Himalayas, Hin-
du Raj mountains and Hindu Kush mountains.
The species occurs in the lower arid hilly are-
as to the Himalayan monsoonal forest areas
at high altitude, and in the fragmented hilly
parts all over Swat, Waziristan, Galliat, Kohis-
tan, Abbottabad and Kaghan valley (Kabir et
al. 2013). The species is also found in forested
hilly areas of Abbottabad, Mansehra, Shang-
la, Battagram, Haripur, Kohat, Kurram, Orakzai
Swat, Kohistan, and Upper Dir. In 2017 WWF-
Pakistan photo-captured a leopard in a typical
snow leopard habitat in Chitral Gol National
Park, KP. In AJK leopards are found in all hilly
and forested areas in districts of Kotli, Mir-
pur, Bhimber, Muzaffarabad, Neelum, Hattian
Bala, Haveli, Bagh, Sudhanoti and Poonch.
The species has also been reported by a joint
study of the Snow Leopard Foundation (SLF)
and Islamabad Wildlife Management Board in
Margalla Hills National Park in Islamabad Ca-
pital Territory, in the foothills of the Himalayan
range. In 2021 during a camera trapping study
of northern red muntjac Muntiacus vaginalis
in the area, leopards were photographed at
eight out of 19 different camera trap loca-
tions (Muhammad Kabir/Wildlife Ecology
Lab/ UOH, pers. comm.). Noticeably, in AJK
leopards are frequently encountered in areas
relatively distant from their natural habitats,
particularly in agriculture lands where they
rest during day to enter rural semi-urbanised
areas at night, and prey on livestock and dogs
(M. Kabir pers. comm.).

In Gilgit Baltistan (northernmost part of
Pakistan) there are unverified reports of
leopard presence near Chilas in Diamer
District. In 2018, a camera trapping study
conducted by SLF confirmed the presence
of a leopard in Passu Valley at an elevation
of 3,000-3,300 m. Both common and snow
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leopard were photo-captured at this station.
The presence of the common leopard in the
snow leopard habitat in Chitral Gol National
Park in 2017 and Passu Valley in 2018 sug-
gests a possible expansion of the former
species to higher, cooler elevations. In Punjab,
leopards are still found in Murree hills, Kotli
Sattian, Kahuta area of district Rawalpindi
and possible Kala Chita hills. Its survival in the
salt range in Punjab is not clear, though it is
claimed to still be present in small numbers.
Leopards are less recorded from elsewhere in
Pakistan although this could result from lower
detection efforts. We have gathered patchily
distributed contemporary records of leopards
from broken and dry hilly mountainous areas
of Balochistan (Fig. 2) and Sind, and forested
hills in Punjab. The leopard is found in the
Kirthar Mountain Range of Sind and the Toba
Kakar, the Makran and the Suleiman ranges
of Balochistan. A recently photographed
specimen in Hazarganji-Chiltan National Park
by Balochistan Wildlife Department, in the
Sulaiman mountain range suggests that the
species uses a desertic habitat with localised
dry and scattered woodlands in this remote
area. Leopards in Pakistan seem to adjust
fairly efficiently to a wide range of habitats
from lowland tropical humid forests to de-
serts and dry steppes, scrub, to mid and high
elevation forests up to the tree limits (Shehz-
ad et al. 2015). The protected areas in Pakis-
tan with authenticated records of leopard
include Margalla Hills, Ayubia, Murree-Kotli
Sattian-Kahuta, Ayubia, Machiara, Pir Lasor-
sa, Tolipir, Mahasheer, Ghamot, Musk deer,
Deva vatal, Hazarganji-Chiltan and Chitral
Gol national parks.

Tajikistan

Verified (C1), Confirmed (C2) and uncon-
firmed (C3) contemporary data (>2000) on the
species were not recorded in Tajikistan, and
the species, as a functional ecological entity,
is probably extinct in this country. Recent re-
cords in Babatag, a mid-mountain range con-
sisting primarily of loess hills and rugged dry
ravines in Uzbekistan, bordering Tajikistan to
the southwest, are unconfirmed. On the Tajik
side the extreme scarcity of water for most
of the year combined to the lack of claims of
livestock loss to leopard predation despite
large flocks pasturing the area over winters,
and the declining number of large wild prey
species (i.e., urial Ovis vignei, wild boar Sus
scrofa and possibly goitered gazelle Gazella
subgutturosa) advocate for the species no lon-
ger residing in this area.

Ostrowski et al.

N

Pakistan /

Fig. 2. Geographic distribution of the leopard (Panthera pardus) in Afghanistan, Pakistan,
Tajikistan and Uzbekistan (4) mapped according to contemporary (>2000) occurrence
records collated in this study. Red = extant, orange = possibly extant, dark yellow
= possibly extinct, light yellow = extinct, black shaded red area = overlapping Extant
area of P p. fuscaand P, p. tulliana, violet lines = regional division. 2 = Alborz-Kopetdag,
3 = Zagros range, and 4 = eastem range. Map courtesy to Peter Gerngross, based on

Ostrowski et al. (2022).

Uzbekistan

Assessors did not recover verified and con-
firmed (C1, C2) contemporary data (>2000) on
the species in Uzbekistan. All contemporary
records were unconfirmed (C3) and originated
from three mid-mountains ranges; Babatag,
and the complex composed of Kugitang and
Boysun, in the far southeastern part of Uz-
bekistan bordering Afghanistan, Tajikistan,
and Turkmenistan (Marmazinskaya 2016,
Marmazinskaya and Abdunazarov 2019). The
reliability of the record from Boysun is ques-
tionable due to possible confusion with the
snow leopard. The habitat is composed of
deep ravines and rocks with bare vegetation
and open woodlands. All these records refer
to direct sightings by local people including
shepherds and foresters but lack supportive
documentation. If any Persian leopards still
survive in south-east Uzbekistan, there are to
be very few, and in absence of immigration of
new specimens the functionality and survival
of this population would be in immediate jeo-
pardy.

Prey

Leopards are extremely opportunistic, kil-
ling virtually everything easy to capture and
available in number in their environment

(Hunter 2011). Almost nothing is known
about the leopard's diet in Afghanistan but
the species occurs in areas where one or
more of the following four species of moun-
tain ungulates occur; Himalayan ibex Capra
sibirica, wild goat Capra aegagrus, urial Ovis
vignei, and markhor Capra falconeri, as well
as a variety of small prey species including
carnivores and rodents, lagomorphs, birds
and reptiles. Recent events of capture and kil-
ling of leopards in Afghanistan resulted from
them allegedly preying on domestic sheep and
goats. Because the eastern part of its Afghan
distribution range is ecologically similar to its
range in northern Pakistan, particularly in KP,
the leopard diet can probably be inferred from
extensive studies carried out in Pakistan (Dar
et al. 2009, Kabir et al. 2013, Shehzad et al.
2015, Ahmad et al. 2016, Hussain et al. 2019,
Khan et al. 2018, Khan et al. 2020, Akrim et
al. 2021). All these authors point out that in
Pakistan domestic animal species, including
cattle, buffalo, sheep, goat, horse, donkey and
dog are usually significant part of leopard’s
diet. Among medium- and small-sized wildlife
preyed upon by leopards the most frequently
reported in northern Pakistan are Himalayan
ibex, wild boar, rhesus monkey Macaca mu-
latta, Himalayan gray langur Semnopithecus

the Persian leopard
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Fig. 3. An adult Persian leopard with an amputated left front limb at Kabul Zoo,
April 2021. The animal was snared with a gin trap by villagers in Laghman Province,
Afghanistan, who alleged that the animal had killed their sheep and goats in March

2021 (Photo WCS/Ali Madad Rajabi).

schistaceus, Himalayan goral Naemorhedus
goral, northern red muntjac, Kashmir musk
deer Moschus cupreus, as well as a variety
of small carnivores, lagomorphs, rodents and
birds. In contrast very little recent information
is available on the diet of leopards in Balochis-
tan and Sind. Roberts (1977) reported that
wild goat, markhor, urial and porcupine Hystrix
indica, were amongst favorite wild prey spe-
cies in these parts of Pakistan and also under-
lined that leopard in the south and southwest
is notorious for killing a variety of livestock as
large in size as adult dromedaries.

Threats

The assessment did identify poaching as the
one outstanding, most critical threat that sig-
nificantly affects leopards on a large scale
and across all the assessment area. Primary
reasons for leopard killing vary, are often mul-
tiple and operate in anticipated or opportuni-
stic associations. They include retaliation over
livestock predation, intentional killing to sell
the skin or body parts, self-defense and pro-
bably more frequently than usually reported
killing out of fear or pride in the course of an
opportunistic encounter. In Afghanistan and
Pakistan killing as retaliation to livestock loss
seems preponderant, and possibly also in the
past in Tajikistan and Uzbekistan as a result
of opportunistic encounters with hunters,
armed shepherds or border military. In Afgha-
nistan the three most recent (2021 and 2022)
confirmed records of leopard presence were
linked to a poaching case in Ghor, a foot-snare
capture in Laghman (Fig. 3), and a poaching
case in Nuristan, in all cases these intentional
retaliatory actions resulted from the leopard

killing sheep and/or goats (Z. Moheb, pers.
comm.). In Pakistan destruction of leopards
in retaliation of livestock or human predation
seems widespread (Dar et al. 2009, Kabir et
al. 2013, Akrim et al. 2021; Fig. 4). Lodhi (2007)
compiled data from the Wildlife Department
of Pakistan since 2000 on human-leopard con-
flict in and around Ayubia National Park and
reported nine human deaths by leopards, 30
leopard killings, and 82 instances of livestock
predation. Kabir et al. (2013) reported 301 live-
stock killed between June 2007 and August
2008 by leopards in and around Machiara Na-
tional Park and in another study in the same
area Dar et al. (2009) found that leopards
were responsible for the majority (90.6%) of
the 363 livestock killed, mainly goats (57.3%)
and sheep (27.8%). In Galliat region including
Ayubia National Park, livestock represented
the staple of the leopard diet, with a frequen-
cy always greater than 80%, goat was not
only the most frequently used food item, but
it also constituted the large majority of the
consumed volume (Khan et al. 2020). Respon-
dents to a questionnaire survey in this area
lost 209 domestic animals to leopard attacks,
primarily goats (78.5%), followed by dogs
(11%; Akrim et al. 2021). Results of these
studies and dietary analyses based on fecal
investigations support that leopards forage
consistently and significantly on domestic ani-
mals in several areas of the Himalayan range
(Chattha et al. 2015, Shehzad et al. 2015,
Akrim et al. 2018). Inevitably such high level of
livestock preda-tion generates a great deal of
resentment and hostility within affected rural
communities although people often recognise
the species as protected under national law

(Dar et al. 2009). Between 2000 and 2010,
Kabir & Waseem (2010) reported six retalia-
tory killings in Pir Lasora National Park, and
Kabir et al. (2013) mentioned four such ins-
tances in Machiara National Park between
June 2007 and August 2008. In Kashmir four
leopards were killed in retaliation by the lo-
cal community at Ghaziabad, Narakot, Surang
and Rangla in 2009-2010 (Bibi et al. 2013), 17
leopards killed between 2000 and 2016 in Pir
Lasora National Park (Kabir et al. 2017), on
average 2.5 leopards/year in the Abbottabad
District alone (Khan et al. 2020), and at least
6 leopards/year at the national level (105 in-
dividuals from 1998 to 2015; see Khan et al.
2018). Retaliation to attacks on humans and
destruction to collect and sell the high value
skin or other body parts are also described
by Irshad et al. (2018) and Asad et al. (2019b)
in Pakistan, and several surveys carried out
in Afghanistan have confirmed that leopard
skins are still offered for sell in this country
(Mishra & Fitzherbert 2004, Johnson & Win-
gard 2010), although in fewer numbers than in
the past (Shoemaker 1993).

Natural prey depletion is also a main threat to
leopards in the studied area presumably at the
origin of leopards shifting their diet towards
more vulnerable and ‘easy’ domestic prey. In
Asia the historic range of the leopard has de-
creased by 80% (Jacobson et al. 2016). As for
mountain-dwelling ungulates, the populations
of Himalayan goral, the Kashmir musk deer
and the northern red muntjac have declined or
disappeared locally, which has narrowed the
prey spectrum for large carnivores in general
and more specifically leopards targeting mid-
sized prey species (Anwar et al. 2011, Shehz-
ad etal. 2015, Khan et al. 2018). In Uzbekistan
overhunting of markhor and urial, two key prey
species for leopards, might have been the
main driver to the species possible extinction.
A main seminal threat to leopards in the Hi-
malayan/Indus range in north Pakistan and
in the eastern offshoots for the Hindu Kush
in Afghanistan is degradation and loss of
forest habitat, which in turn have resulted in
wild prey loss and increased conflicts with
humans (FAQ 2007, Karlstetter 2008, Ripple
et al. 2014). Isolation resulting from frag-
mentation of habitats further threatens leop-
ards in the east part of the eastern range by
presumably reducing genetic diversity and
increasing deleterious edge effects (O'Brien
& Johnson 2005, Balme et al. 2010). Locally,
linear infrastructure contributes remarkably
to this ongoing fragmentation process, such
as along the Afghanistan-Pakistan border,
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where Pakistan has been erecting a fence
since 2017 that renders movements of leop-
ards and prey very difficult. Even so leopards
are excellent climbers the new border fence
could be a significant barrier to them and prey.
It is made of two sets of 4-meter-high chain-
link fences topped with razor wire separated
by 2-meter space that has been filled with
concertina wire coil. Recently Pakistan army
has claimed that it completed 90% of fence
along Afghan border (Yousaf 2021), though it
is not clear which segments of the 2,611 km of
the international border with Afghanistan are
concerned by this ‘closure’ operation. Fences
along larger areas are widely considered as
ecological barriers (Xu et al. 2021) and the
fences along the Afghan-Pakistan border
could not be an exception.

Finally, the ongoing aridification of the Per-
sian leopard landscape, both due to increas-
ing human footprint and climate change is a
significant threat to a species dependent in
part of its range on moist ecosystems and
in the most arid parts of its distribution on
sources of drinking water that become inac-
cessible because of droughts and human use.

Future research and conservation

Although the Persian leopard is officially
protected in the four countries of its eastern
range its protection remains scarcely imple-
mented. Significant research attentions have
been devoted to the leopard in the north-Indus
region of Pakistan (Fig. 5) and, as a result, cur-
rent status is better understood in this part of
the country. Similar efforts in the future should
be devoted to other areas of Pakistan and par-

Fig. 4. An adult common leopard killed by people in Sud

Ostrowski et al.

ticularly Balochistan and Sind provinces. Con-
tinuing research and monitoring of surveyed
areas in the north is high priority and should
in the future inform through modeling efforts
leopard’s suitable habitat, distribution and oc-
cupancy, and perhaps also abundance trends.
While in Pakistan the impetus in science and
monitoring is largely positive, and served by
a competitive and pro-active community of
scientists, the concrete actions at conserving
leopards and reducing human-leopard con-
flicts remain comparatively less developed.
There is great need at developing a national
conservation action plan for the species and
piloting on the ground practical and socially
acceptable measures to reduce conflict levels
and favor a safer cohabitation with leopards.
Such an approach that aims at changing the
behaviour of a majority of people will require
protracted investments supported by a consis-
tent political will from the government and
genuine implementation of existing policies.
The situation of the leopard in Afghanistan
remains poorly known and fragmentary. In
August 2021, Afghanistan witnessed a histo-
rical change in its national governance. The
situation, that has unfolded at unexpected
speed, resulted on 15 August in the fall of the
elected government to the benefit of a new
regime led by the Taliban. This situation has
acted as a brake, hopefully transitorily, on the
fledging efforts of the country at protecting
wildlife. The new administration will have
to enact effectively existing environmental
policies, and address in the challenging con-
text of chronic food insecurity and degraded
economy, threats on biodiversity and the en-

oy L Il

hnoti District, Azad Jammu and Kashmir, Pakistan (left), and another leopard

vironment from people using unsustainably
natural resources for food or incomes. Ideally
a blanket hunting ban, as enacted in the early
2000's, and control over weapons should be
called for as beneficial to security and wild-
life. Concomitantly the greater engagement
of academics and the development of par-
ticipatory and citizen science approaches to
monitor leopard presence and collect, store
information on human-leopard conflicts could
be explored to the best extent possible. In
this country the future adoption of human-
leopard conflict resolution practices will like-
ly benefit to some extent from international
aid and support.

In Uzbekistan where the leopard is on the brink
of extinction, it is urgent to organise a specific
and comprehensive field survey, using modern
methodology, to clarify the situation of any re-
maining leopard individual in the country, and
whether transboundary movements to Tajikis-
tan and Turkmenistan exist.

Conclusions

The number of leopard records was the
highest in Pakistan presumably because de-
tection efforts have been more consistent
in space and time. This is mostly because
there is increased awareness of the species,
most of the country is accessible to a highly
capacitated active scientific community, and
possibly also because leopards remain re-
latively abundant close to large urban areas
(e.g., Islamabad Capital Territory). In Pakistan
the assessment confirmed broadly what has
recently been published on the leopard distri-
bution in the north of the country (e.g., Jacob-

S ¢ A N

which was roaming free in Samani area, Bhimber District, Azad Jammu and Kashmir, Pakistan, and was Killed, for no clear reasons,
by a mob from surrounding villages (right; Photo A. Mughal, 2021).
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Laboratory, University of Haripur), 2021.

son et al. 2016), and added a rather unique set
of contemporary records for the south part of
the country, especially in Balochistan. In Af-
ghanistan, although many areas seemingly
suitable to leopards have remained unexplor-
ed because of poor security condition, recent
records mostly vectored through social media
have provided unique new locations of leop-
ard presence. The lack of confirmed records
from Tajikistan and Uzbekistan despite efforts
at documenting any evidence of presence,
combined to the occurrence of large numbers
of livestock with no reports of possible leop-
ard predation (in Tajikistan) signal a local
extinction or quasi-extinction situation of the
species. This assessment supports that killing
by herders or other armed people is the one
outstanding and critical cause of mortality for
leopards in the eastern part of its range. Re-
taliation resulting from livestock destruction
seems to be the main driver for leopard killing
in the region. Exploitation of the species for its
fur and other body parts could also be a signi-
ficant threat in the region although the nature
of this exploitation (organised vs. opportunis-
tic), scale, and trends are poorly understood.
The distribution map we proposed for the
leopard in the region supports that leopards
occur in habitat patches, and the extent to
which anthropogenic activities impact the
persistence and connectivity of these patches
is not known but likely significant, such as in
the case of the border fence currently erected
by Pakistan along its international border with
Afghanistan. Based on this regional evalua-
tion, we suggest that the leopard should be
classified as conservation priority species in
Pakis-tan and Afghanistan where the situa-
tion should be actively monitored including

Fig. 5. Camera-trapped leopards in forested

areas in Margalla Hills National Park, Islamabad Capital Territory, Pakistan (left) (Photo
Islamabad Wildlife Management Board), and in Hindu Raj Mountain range, Khyber Pakhtunkwa, Pakistan (right) (Photo Wildlife Ecology

through citizen and participatory science initi-
atives, and human-wildlife conflict innovative
actions implemented. A specific comprehen-
sive field survey in Uzbekistan is urgently
needed to appreciate the situation of any
remaining resident population in the country

Acknowledgements

We thank the following people for the data they
have shared from Pakistan; Sakhawat Ali (Islama-
bad Wildlife Management Board), Faizan Ahmad
(University of Haripur), Muhammad Naeem Awan
(IUCN), Muhammad Rehan (University of Haripur),
Mayen Khan (Balochistan University of Information
Technology), Aftab Ahmad (Wildlife Department
Khyber Pakhtunkhwa), Muhammad Sajid (Azad
Jammu & Kashmir Wildlife and Fisheries Dept.), and
Piyar Ali Palijo (Sind Wildlife Dept.). In Afghanistan
special thanks go to Nasratullah Jahed and Ali Mad-
ad Rajabi (bath WCS staff) for the documentation
they have provided on specific Persian leopard re-
cords. We also thank Ms T. Rosen and Dr G. Hosein
Yusefi for their insightful reviews of the paper.

References

Ahmad S., Hameed S., Ali H., Khan T. U., Mehmood
T. & Nawaz M. A. 2016. Carnivores' diversity and
conflicts with humans in Musk Deer National
Park, Azad Jammu and Kashmir, Pakistan. Euro-
pean Journal of Wildlife Research 62, 565-576.

Akrim F, Mahmood T, Nadeem M. S., Andleeb S. &
Qasim S. 2018. spatial distribution and dietary
niche breadth of the leopard Panthera pardus
(Carnivora: Felidae) in the northeastern Himala-
yan region of Pakistan. Turkish Journal of Zoolo-
gy 42, 585-595.

Akrim F, Mahmood T, Belant J. L., Nadeem M. S.,
Qasim S. & Asadi M. A. 2021. Livestock depre-
dations by leopards in Pir Lasura National Park,

Pakistan: characteristics, control and costs. Wild-
life Biology, https://doi.org/10.2981/wlb.00782

Anwar M. B., Jackson R., Nadeem M. S., Janectka
J. E., Hussain S., Beg M. A., Muhammad G. &
Qayyum M. 2011. Food habits of the snow leo-
pard Panthera uncia(Schreber, 1775) in Baltistan,
Northern Pakistan. European Journal of Wildlife
Research 57, 1077-1083.

Asad M., Martoni F, Ross J. G., Waseem M., Ab-
bas F. & Paterson A. M. 2019a. Assessing sub-
species status of leopards (Panthera pardus) of
northern Pakistan using mitochondrial DNA.
Peerd 7,67243.

Asad M., Waseem M., Ross J. G. & Paterson A.
M. 2019b. The uncommon leopard: presence,
distribution and abundance in Gallies and Mur-
ree Forest division, Northern Pakistan. Nature
Conservation 37, 53-60.

Balme G. A., Slotow R. & Hunter L. T. B. 2010.
Edge effects and the impact of non-protected
areas in carnivore conservation: leopards in
the Phinda-Mkhuze Complex, South Africa.
Animal Conservation 13, 315-323.

Bibi S. S., Minhas R. A, Awan M. S., Ali U. &
Dar N. I. 2013. Study of ethni-camivore rela-
tionship in Dhirkot, Azad Jammu and Kashmir
(Pakistan). The Journal of Animal and Plant
Sciences 23, 854-859.

Chattha S. A., Hussain S. M., Javid A., Abbas M. N.,
Mahmood S., Barg, M. G. & Hussain M. 2015.
Seasonal diet composition of leopard (Panthera
pardus) in Machiara National Park, Azad Jammu
and Kashmir, Pakistan. Pakistan Journal of Zoo-
logy 47, 201-207.

Dar N. I., Minhas R. A., Zaman Q. & Linkie M.
2009. Predicting the patterns, perceptions
and causes of human-carnivore conflict in
and around Machiara National Park, Pakistan.
Biological Conservation 142, 2076—2082.

CATnews Special Issue 15 Summer 2022



FAO 2007. State of the world's forests. http://www.
fao.org/3/a-a0773e.pdf

Gaynor K. M. Fiorella K. J., Gregory G. H., Kurz D. J.,
Setto K. L., Withey L. S. & Brashares J. S. 2016.
War and wildlife linking armed conflict to conser-
vation. Frontiers in Ecology and the Environment
14, 533-542.

Habibi K. 2003. Mammals of Afghanistan: their dis-
tribution and status. Zoo Outreach Organization,
Coimbatore, India. 168 pp.

Hassinger J. 1973. A survey of the mammals of Af-
ghanistan resulting from the 1965 Street Expedi-
tion. Fieldiana Zoology 60, 153—154.

Hunter L. 2011. Carnivores of the world. Princeton
University Press.

Hussain A., Mahmood T, Akrim F., Andleeb S., Fati-
ma H., Hamid A. & Waseem M. 2019. Depleting
wild prey compels common leopard (Panthera
pardus) to sustain on livestock. Animal Biology
69, 213-230.

Irshad N., Yousaf |., Mahmood T. & Awan M. S.
2018. Occurrence of common leopard (Panthera
pardus) in Abbaspur area, district Poonch, Azad
Jammu and Kashmir. Pakistan Journal of Zoolo-
gy 50, 1581-1584.

Jacobson A. P, Gerngross P, Lemeris Jr. J. R., Schoo-
nover R. F, Anco C., Breitenmoser-Wiirsten C.
...& Dollar L. 2016. Leopard (Panthera pardus)
status, distribution, and the research efforts
across its range. Peerd 4, 1974

Johnson M. F. & Wingard J. R. 2010. Wild fauna tra-
de in Afghanistan. Wildlife Conservation Society
Unpublished Report. Kabul, Afghanistan.

Kabir M. & Waseem M. 2010. Human-leopard con-
flict assessment in Pir Lasora national Park, Kotli,
Azad Jammu and Kashmir, Pakistan. \WWWF-Paki-
stan Unpublished Report, Lahore, Pakistan.

Kabir M., Ghoddousi A. Awan M. S. & Awan M. N.
2013. Assessment of Human-Leopard Conflict in
Machiara National Park, Azad Jammu & Kash-
mir, Pakistan. European Journal of Wildlife Re-
search 60, 291-296.

Kabir M., Waseem M., Ahmad S., Goursi U. H. &
Awan M. N. 2017. Livestock depredation by
leopard, an alarming intimidation for its conser-
vation in Pir Lasoora National Park Nakial, Azad
Jammu and Kashmir. International Journal of
Conservation Science 8, 295-302.

Kanderian N., Johnson M., Shank C., Rahmani H.
& Sanger R. 2009. The fauna approach to iden-
tifying Afghanistan’s biodiversity priority zones.
Programme of Work for Protected Areas (PoW-
PA), Technical Report, NEPA/WCS, 76 pp.

Karlstetter M. 2008. Wildlife surveys and wildlife
conservation in Nuristan, Afghanistan. WCS un-
published report, 62 pp.

Khan U., Lovaru S., Shah S. A. & Ferretti F. 2018. Pre-
dator, prey and humans in a mountainous area:

Ostrowski et al.

loss of biological diversity leads to trouble. Biodi-
versity and Conservation 27, 2795-2813.

Khan U., Ferretti F, Ali Shah S. & Lovari S. 2020. A
large carnivore among people and livestock: The
common leopard. Problematic Wildlife Il. Springer.

Khorozyan 1., Baryshnikov G. F. & Abramov A. V.
2006. Taxonomic status of the leopard, Panthera
pardus (Camivora, Felidae) in the Caucasus and
adjacent areas. Russian Journal of Theriology 5,
41-52.

Kitchener A. C., Breitenmoser-Wiirsten C., Eizirik E.,
Gentry A., Werdelin L., Wilting A. ...& Tobe S.
2017. A revised taxonomy of the Felidae: The fi-
nal report of the Cat Classification Task Force of
the IUCN Cat Specialist Group. Cat News Special
Issue 11, 80 pp.

Lodhi A. 2007. Conservation of leopards in Ayubia
national Park, Pakistan. MSc thesis. The Univer-
sity of Montana, Missoula, USA.

Marmazinskaya N. V. 2016. Striped hyena, Persian Leo-
pard and Asiatic cheetah in Uzbekistan and neigh-
boring countries, conservation opportunities. In the
proceedings “Modem problems of conservation of
rare, endangered and poorly studied animals in Uz-
bekistan”. Tashkent. 113—118. (In Russian)

Marmazinskaya N. V. & Abdunazarov B. B. 2019. Persi-
an Leopard. In Red Data Book of the Republic of Uz-
bekistan. Volume II. Animals. 330-331. (In Russian)

Mishra C. & Fitzherbert A. 2004. War and wildlife: a
post-conflict assessment of Afghanistan's Wak-
han Corridor. Oryx 38, 102—105.

Moheb Z. & Bradfield D. 2014. Status of the common
leopard in Afghanistan. Cat News 61, 15-16.
Moheb Z. & Mostafawi S. N. 2013. Biodiversity
reconnaissance survey in Maymai District, Dar-
waz Region, Badakhshan Province, Afghanistan.

WCS unpublished report. Kabul, Afghanistan.

Molinari-Jobin A., Kéry M. Marboutin E., Molinari P,
Koren ., Fuxjager C. ...& Breitenmoser U. 2012.
Monitoring in the presence of species misidenti-
fication: the case of the Eurasian lynx in the Alps.
Animal Conservation 15, 266-273.

O'Brien S. J. & Johnson W. E. 2005. Big cat geno-
mics. Annual Review of Genomics and Human
Genetics 6, 407-429.

Ripple W. J., Estes J. A, Beschta R. L., Wilmers C.
C., Ritchie E., Hebblewithie M. ...& Wirsing A.
2014. Status and ecological effects of the world's
largest carnivores. Science 343(6167).

Roberts T. J. 1997. The mammals of pakistan (revi-
sed ed.) Oxford University Press. Karachi, Paki-
stan, 525 pp.

Shehzad W., Nawaz M. A., Pompanon F, Coissac E.,
Riaz T, Shah S. A. & Taberlet P. 2015. Forest wi-
thout prey: livestock sustain a leopard Panthera
pardus population in Pakistan. Oryx 49, 248-253.

Sheikh K. M. & Molur S. 2004. Status and red list
of Pakistan’s mammals based on the Pakistan

mammal conservation assessment & manage-
ment plan. IUCN, Karachi City. 312 pp.

Shoemaker A. 1993. The status of the leopard, Pan-
thera pardus, in nature. A country-by-country
analysis. Riverbanks Zoological Park, Columbia,
South Carolina, USA.

Smallwood P, Shank C., Dehgan A. & Zahler P 2011.
Wildlife conservation... in Afghanistan? Con-
servation projects multitask in conflict zones,
blending development and conservation goals.
BioScience 61, 506-511.

Stevens K., Dehgan A., Karlstetter M., Rawan
F. Tawhid M. I, Ostrowski S., Ali J. M. & Ali
R. 2011. Large mammals surviving conflict in
the eastern forests of Afghanistan. Oryx 45,
265-271.

Uphyrkina Q., Johnson W. E., Quigley H., Miquel-
le D., Marke L., Bush M. & O'Brien S. J. 2001.
Phylogenetics, genome diversity and origin of
modern leopard, Panthera pardus. Molecular
Ecology 10, 2617-2633.

Yousaf M. 2021. Pakistan army completes 90%
of fence along Afghan border. AP News.
https://apnews.com/article/pakistan-bd-
8165697772792b69d65¢8509633cd9 (Ac-
cessed 13.01.2022)

Xu W., Dejid N., Herrmann V., Sawyer H. & Middle-
ton A. D. 2021. Barrier Behaviour Analysis (BaBA)
reveals extensive effects of fencing on wide-ran-
ging ungulates. Journal of Applied Ecology 58,
690-698.

' Wildlife Conservation Society, Bronx, NY, USA
*<sostrowski@wcs.org>

2 Quaid-i-Azam Universtiy, Islamabad, Pakistan

$  Wildlife Conservation Society, Kabul, Afghanistan

¢ Institute of Zoology, Tashkent, Uzbekistan

5 Dushanbe, Tajikistan

8 Ministry of Climate Change, Islamabad, Pakistan

7 Conservator of Wildlife Balochistan, Quetta,
Pakistan

¢ Forest and Wildlife Department Balochistan,
Quetta, Pakistan

®  Wildlife Department Khyber, Pakhtunkhwa,
Peshawar, Pakistan

3

National Environmental Protection Agency, Kabul,
Afghanistan

Succow Foundation, Greifswald, Germany

]

Zarafshan National Park, Samarkand, Uzbekistan

@

Research and Development Institute of Forestry,
Tashkent, Uzbekistan
Committee of the Environmental Protection under

=

the Government of the Republic of Tajikistan,
Dushanbe, Tajikistan

=

Association of Nature Conservation Organizations
of Tajikistan, Ishkashim, Tajikistan
Institute of Zoology, National Academy of Sci-

=

ences, Dushanbe, Tajikistan

49

the Persian leopard



