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The frequencies of primary threats in previously identified Persian leopard (Panthera 
pardus saxicolor Pocock 1927) distribution range in Iran were estimated in this study conducted 
from 2002 to 2006 using interviews with local settlements and shepherds, hunters and rangers 
of the Iran Department of Environment (DoE).  Habitat assessments were done to investigate 
prey availability, presence of human disturbance factors and presence of livestock as well as 
habitat suitability. Secondary data on human/livestock-leopard conflicts were obtained from 
records covering  two years (2002-2003). The study showed that habitat disturbances followed 
by illegal hunting and excess of livestock are the main potential threats to the populations of 
Persian leopard in Iran. Most of the complaints made by local settlements in 2002-2003 were 
primarily regarding wolf (Canis lupus) infestation while Persian leopard was in the mere 
third and second level of complaints in 2002-2003, respectively. This study recommends that 
local awareness programs must be conducted particularly in the conflict regions reported in 
this study. These information-education programs could contribute to the decrease in leopard 
hunting and prey poaching hence, would substantially help the local settlements in successful 
management of their livestock industry. 
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INTRODUCTION
The Persian leopard (Panthera pardus saxicolor Pocock 1927) has a wide

distribution in the Middle East while the main population is known to be existed in
Iran (Kiabi et al. 2002, Khorozyan et al. 2005, Sanei 2007). Leopard is considered as a
protected species in Iran’s wildlife conservation law. After extinction of the Persian
lion (Panthera leo persica) and Caspian tiger (Panthera tigris virgata), the Persian
leopard is the last member of the genus Panthera  that remains in Iran.

Various studies indicated that the species is susceptible to survive in human
dominated habitats (Edgaonkar & Chellam 1998, Athreya et al. 2007, Sanei et al.
2011). However, being resistant to human pressure does not imply that a viable
population is existed in the region (Hunter et al. 2003).

Khorozyan et al. (2008) revealed that poaching, plant gathering, deforestation
and human caused wild fires are threatening the Persian leopard population in
Armenia. Although extinction of the species is strongly related to the destruction
and fragmentations of its habitat (Nowell et al. 2006), the quality of natural
environment in Iran is being degraded at a high rate (World Bank 2005). Habitat
destructions due to logging and plantation activities generally result in a new
community with different forms of population interactions. As a result of subdividing
habitats to smaller fragmented patches, both the contiguity and area of the available
habitat will decrease (Anderson 1999). Particularly in the case of wide-ranging wild
cats with requirement of large habitats of good quality, space limitations would reduce
their viability (Sunquist & Sunquist 2001, Khorozyan et al. 2010). In addition, reducing
actual size of the habitat following by farming, housing and construction activities
may increase the edges compare to the area of the habitat. Edge effects arising from
these projects can negatively affect behavior of large carnivores (Ngoprasert et al.
2007).

Uncertain reproduction status, modified by the sex and age structure of
population, and genetic depression following by successive inbreeding are some of
the consequences of habitat fragmentation. Moreover, when population is small it
may be extinct by a random probability because population survival would rely on
response of each individual to variation in environmental factors (Sinclair et al. 2006).
Conducting farming operations would result in eliminating specialized species and
encourage generalist ones and this would have substantial impact on predator prey
interactions (Anderson 1999). Commercial exploitation of leopards and their preys,
trophy hunting, planned or accidental killings outside protected areas (Joshi 2010,
Balme & Hunter 2004) have further threatened the species.

This study was conducted to bring an understanding to the primary threats
that are affecting the current populations of leopard in various provinces of Iran.
Data collection was started in 2002 and completed in December 2006. The study was
conducted concurrently with leopard distribution studies throughout the leopard
distribution range in the country. Seventy four protected and non-protected areas
reported by Sanei and Zakaria (2011) as the leopard distribution range in Iran have
been studied to identify the main threat factors to the leopard survival in these areas.
These include mountainous chains of  Alborz and Zagros,  Hyrcanian forests along

MATERIALS AND METHODS

                             Sanei & Zakaria 2011

32                                                Asia Life Sciences Suppl. 7, 2011

INTRODUCTION
The Persian leopard (Panthera pardus saxicolor Pocock 1927) has a wide

distribution in the Middle East while the main population is known to be existed in
Iran (Kiabi et al. 2002, Khorozyan et al. 2005, Sanei 2007). Leopard is considered as a
protected species in Iran’s wildlife conservation law. After extinction of the Persian
lion (Panthera leo persica) and Caspian tiger (Panthera tigris virgata), the Persian
leopard is the last member of the genus Panthera  that remains in Iran.

Various studies indicated that the species is susceptible to survive in human
dominated habitats (Edgaonkar & Chellam 1998, Athreya et al. 2007, Sanei et al.
2011). However, being resistant to human pressure does not imply that a viable
population is existed in the region (Hunter et al. 2003).

Khorozyan et al. (2008) revealed that poaching, plant gathering, deforestation
and human caused wild fires are threatening the Persian leopard population in
Armenia. Although extinction of the species is strongly related to the destruction
and fragmentations of its habitat (Nowell et al. 2006), the quality of natural
environment in Iran is being degraded at a high rate (World Bank 2005). Habitat
destructions due to logging and plantation activities generally result in a new
community with different forms of population interactions. As a result of subdividing
habitats to smaller fragmented patches, both the contiguity and area of the available
habitat will decrease (Anderson 1999). Particularly in the case of wide-ranging wild
cats with requirement of large habitats of good quality, space limitations would reduce
their viability (Sunquist & Sunquist 2001, Khorozyan et al. 2010). In addition, reducing
actual size of the habitat following by farming, housing and construction activities
may increase the edges compare to the area of the habitat. Edge effects arising from
these projects can negatively affect behavior of large carnivores (Ngoprasert et al.
2007).

Uncertain reproduction status, modified by the sex and age structure of
population, and genetic depression following by successive inbreeding are some of
the consequences of habitat fragmentation. Moreover, when population is small it
may be extinct by a random probability because population survival would rely on
response of each individual to variation in environmental factors (Sinclair et al. 2006).
Conducting farming operations would result in eliminating specialized species and
encourage generalist ones and this would have substantial impact on predator prey
interactions (Anderson 1999). Commercial exploitation of leopards and their preys,
trophy hunting, planned or accidental killings outside protected areas (Joshi 2010,
Balme & Hunter 2004) have further threatened the species.

This study was conducted to bring an understanding to the primary threats
that are affecting the current populations of leopard in various provinces of Iran.
Data collection was started in 2002 and completed in December 2006. The study was
conducted concurrently with leopard distribution studies throughout the leopard
distribution range in the country. Seventy four protected and non-protected areas
reported by Sanei and Zakaria (2011) as the leopard distribution range in Iran have
been studied to identify the main threat factors to the leopard survival in these areas.
These include mountainous chains of  Alborz and Zagros,  Hyrcanian forests along

MATERIALS AND METHODS

Khorozyan et al. (2008) revealed that poaching, plant gathering, deforestation 
and human caused wild fires are threatening the Persian leopard population in 
Armenia. Although extinction of the species is strongly related to the destruction and 
fragmentations of its habitat (Nowell et al. 2006), the quality of natural environment 
in Iran is being degraded at a high rate (World Bank 2005). Generally habitat 
destructions caused by logging and plantation activities result in new communities 
with different types of population interactions. As a result of subdividing habitats to 
smaller fragmented patches, both the contiguity and area of the available habitat will 
decrease (Anderson 1999). Particularly in the case of wide-ranging wild cats with 
requirement of large habitats of good quality, space limitations would reduce their 
viability (Sunquist & Sunquist 2001, Khorozyan et al. 2010). In addition, reducing 
actual size of the habitat following by farming, housing and construction activities 
may increase the edges compare to the area of the habitat. Edge effects arising from 
these projects can negatively affect behavior of large carnivores (Ngoprasert et al. 
2007).



Threats to Persian leopard in Iran

Asia Life Sciences Suppl. 7, 2011 33

the Caspian Sea and hills and mountains in central and south of Iran. Therefore,
climatic factors are very variable in various regions. Sanei and Zakaria (2011) revealed
that temperature in leopard distribution range may vary from -23.10 to +49.40ºC.
Moreover, while the southeastern region may experience a dry condition, the average
rainfall in the north could be more than 1,200 mm per year.

The names and locations of study sites are listed in Table 1. Figure 1 shows the
leopard distribution range in Iran and the various levels of dry condition in the
leopard range in recent years.

Table 1.  Leopard distribution range in Iran (i.e. study sites) as reported by Sanei and
Zakaria (2011, this issue).

Located in: 1Khorasan (North, Razavi & South Khorasan);  2Mazandaran Province; 3Tehran
Province; 4East Azarbaijan Province; 5West Azarbaijan Province; 6Ghazvin Province; 7Lorestan
Province; 8Kerman Province; 9Fars Province; 10Semnan Province; 11Kermanshah Province;
12Zanjan Province; 12Kohgiluyeh & Boyer Ahmad Province; 13Khuzestan Province; 14Golestan
Province; 15Hamedan Province; 16Hormozgan Province;17Ilam Province; 18Kerman Province;
19Kurdistan Province; 20Ardabil Province; 21Esfahan Province; 22Gilan Province; 23Yazd Province;
24Chahar Mahal & Bakhtiari Province; 25Sistan & Baluchistan Province.
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Figure 1. Status of the leopard habitats in terms of monthly rainfall average from
October 2009 to May 2010. Intensive dry condition = 45-60% decrease in the normal
rainfall trend; medium dry condition = 20-45% decrease in normal trend; low dry
condition = <20% decrease in normal trend; low abundance = <20% increase in
normal trend;  medium abundance = 20-45% increase in normal trend. [Sources:
leopard distribution range (Sanei & Zakaria 2011, this issue); map of the dry condition
(Agriculture and Natural Resources Research Center, Section of Dry Condition Management
for Agriculture Purposes, Isfahan Province, Iran].

This study was conducted involving a large number of sites (Table 1). Therefore,
various methodologies were implemented in the collection of data from each region.
These included: (i) interviews with hunters, local settlements, local shepherds as well
as rangers of the Iran Department of Environment (DoE); (ii) habitat assessments in
terms of prey availability, presence of human disturbance factors, presence of cattle
and habitat quality; (iii) studying annual reports from local DoEs; (iv) reports of
environmental assessments for various habitats; (v) reports of human-wildlife conflicts
and (vi) complaints of local settlements concerning wildlife species infestations.
Conflicting reports of wild life species infestations weren verified by the study team
or wildlife experts of  Iran DoE before being recorded.

Leopard threat factors recorded in various sites were classified into seven main
groups as follows:

(1) Habitat destructions mainly include altering operations of the lands and
changing the land uses, inappropriate farming methods, developing agriculture lands,
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developing residential areas near to wildlife habitats, construction activities inside
the wildlife habitats, deforestations, existence of villages inside the protected areas,
degradation of the habitats, habitat fragmentations, human population growth and
expansion of cities and rural areas, construction of highways passing through wildlife
habitats, developing access roads and pathways in villages, irregular industrial
exploitations of environmental resources, exploitation of mineral resources, pollutions
produced by factories and landfill sites around some wildlife habitats.

(2) Illegal hunting: killing and shooting of leopards and their preys, capturing
the lambs, kids and fawns; availability of illegal weapons among local settlements in
some areas; poisonous lures, trapping the mammals, trophy hunting and competitions
to get the trophy awards.

(3) Lack of conservation facilities: lack of guardsmen to secure the protected
areas, lack of facilities and appropriate protective sentry posts in some regions, small
number of waterholes in habitats that experience dry condition.

(4) Lack of knowledge by local people, shepherds and tribes about the ecological
issues and importance of predators in the health of ecosystems.

(5) Cattle and animal husbandries: irregular grazing of cattle, large number of
animal husbandries and livestock present in the habitats, transmission of disease to
native wildlife species,  reducing habitat safety due to presence of herding dogs and
cattle in the habitats.

(6) Dry and unsuitable climatic conditions.
(7) Impacts of war between Iraq and Iran and availability of weapons among

local people.
Table 2 shows the frequency of threat factors detected in the various study

sites. The main threat factors are habitat destruction followed by illegal hunting and
excess of animal husbandries and cattle in the habitats. It is worth mentioning that
almost 9% of the habitat destruction was found to be a result of the construction of
highways and access routes to the habitats. Furthermore, solid wastes produced by
cities form almost 3% of  habitat destruction.

Although vast areas of the country receive small amount of rainfall per year, it
is suggested that unsuitable cultivation programs by local settlements may have
further impacts on underwater routes. During the survey in a place called Kouh Siah
(meaning the black mountain) located in Fars Province, we found that several springs
in the mountain dried up in recent years. Local experts believe that this could be the
consequences of unsuitable cultivation programs conducted in the plain nearby
(Daryush Gholami, pers. comm.). However, more studies are required to investigate
this issue.

Potential threats associated with the presence of livestock in wildlife habitats
could be: (1) transmission of diseases to native wildlife species in the area and
(2) lack of safety and preventive measures in a particular habitat. It is known that
various disease-causing bacteria and viruses may survive for a long time in pond
water and waterholes hence, the probability that wildlife diseases could be transmitted
easily to wildlife species through these water sources is quite high.
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Table 2.  Frequency of threat factors detected in the Persian leopard study sites in
Iran.

No.           Factor                                                                        Percentage*

1 Habitat destruction 35
2 Illegal hunting 22
3 Cattle and animal husbandries 21
4 Lack of conservation facilities 9
5 Lack of knowledge about ecological issues 9
6 Dry and unsuitable climatic condition 2
7 Impacts of war between Iraq and Iran 2

*Percentages explain how much of the total detected threat factors in the study sites belong to
each specific threat factor. However, the percentages do not explain the impacts of each threat
factor on the leopard survival. Furthermore, there could be more threatening occasions that we
failed to detect (e.g. illegal hunting of leopards or their preys).

Solid wastes from cities that are dumped in landfill sites near and around wildlife
habitats would cause unnecessary increase in stray dog visits from nearby settlements.
Consequently, stray dogs may prey upon the lambs, kids and fawns and as such
would cause rapid decline in populations of prey species of  Persian leopard.

Table 3 shows the ranks of wildlife species infestations based on the
complaints made by local settlements obtained during a supplementary study
involving conflicts/disturbances caused by various wildlife species conducted in
2002 and 2003. Table 4, on the other hand, provides a summary of complaints of  local
settlements about leopard attacks recorded during the same study period (original
data extracted from Sanei 2007).

Based on the regulations of Iran DoE, any loss or disturbance caused by wildlife
species would be paid by the Department upon complaint of local settlements. Despite
this financial aid, direct shooting and killing of problematic animals as a control
measure is still a common practice in the affected settlements.

From 2001 to 2003, this study recorded five cases of leopard attacks on sheep,
goats and herding dogs and three cases of attacks on shepherds in a place called
Touran, located in Semnan Province. However, no official complaint was made. In
addition, seven cases of human or livestock-leopard conflicts were recorded during
the study in a place called Dargaz, located in Razavi Khorasan Provinces. In five out
of  seven conflict cases, the problem individual (i.e. the Persian leopard) was outrightly
killed. Similarly, there were several reports of human-leopard conflicts from a village
located in Boushehr Province that led to killing of the problem individual. Awareness
programs for local settlements about spatial ecology of this territorial large cat and
the probability of occupying the area by a new leopard individual after successfully
removing the problem animal could be beneficial. Several reports of leopard hunting
or accidental kills were recorded in recent years. On various occasions, local settlements
use poison-laden lures to kill the wolves which are responsible for regular livestock
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From 2001 to 2003, this study recorded five cases of leopard attacks on sheep, 
goats and herding dogs and three cases of attacks on shepherds in a place called 
Touran, located in Semnan Province. However, no official complaint was made. In 
addition, seven cases of human or livestock-leopard conflicts were recorded during 
the study in a place called Dargaz, located in Razavi Khorasan Province. In five 
out of  seven conflict cases, the problem individual (i.e. the Persian leopard) was 
outrightly killed. Similarly, there were several reports of human-leopard conflicts 
from a village located in Boushehr Province that led to killing of the problem 
individual. Awareness programs for local settlements about spatial ecology of this 
territorial large cat and the probability of occupying the area by a new leopard 
individual after successfully removing the problem animal could be beneficial. 
Several reports of leopard hunting or accidental kills were recorded in recent years. 
On various occasions, local settlements use poison-laden lures to kill the wolves 
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Table 3. Ranks of wildlife species infestations based on complaints from local
settlements in 2002 and 2003 study survey in Iran (Source of data: Sanei 2007).

              2002                                                             2003

Table 4. Records of complaints by local settlements in Iran regarding leopard attacks
in  2002 and 2003 (Source of data: Sanei 2007).
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losses. However, in a number of cases, the leopards became the actual victims.
Furthermore, some poisons could remain effective for a long time in the food chain;
therefore, one poison-laden lure could kill several individuals of various wildlife
species. Education and awareness programs for local settlers could considerably
decrease hunting of the leopards and poaching of their preys in different provinces
of Iran. Further study on the range ecology and home range size of the Persian
leopards in Iran could help in the capture-and-release programs in cases of  human-
leopard conflicts.
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