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Intraspecific aggression is one of the most common causes of death in leopards. Here, 
we report four cases of intraspecific killing amongst Persian Leopards (Panthera par-
dus saxicolor) in Iran. A young male leopard was found on 7 June 2008 which, accord-
ing to camera trap images, had been killed by an adult male over a Red Deer (Cervus 
elaphus) kill, with trauma to his neck in Dorfak No-Hunting Area. A young female 
that had been fitted with a satellite GPS collar on 6 December 2015 in Tandoureh Na-
tional Park died on 29 January 2016 at a site where an Urial Sheep (Ovis orientalis) 
ram had been freshly killed. Necropsy results, footprints at the scene of death and 
camera trap footage all supported the deduction that the animal was killed by a larger 
female leopard at the kill site. On 13 January 2017, a young, partially eaten female 
leopard was found with double puncture on the side of her throat. Finally, a rehabilitat-
ed adult female fitted with a satellite GPS collar found on 19 December 2017 with a 
double puncture on her head with several trauma and haemorrhages on her back. These 
instances seem to be the first documented reports of intraspecific killing among free-
ranging leopards in Asia. 
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Introduction 

Intraspecific hostility is a common feature in large felids which exhibit agonistic behav-
ior toward their conspecifics and occasionally leads to serious injury or death 
(Macdonald, Loveridge, & Nowell, 2010). It can occur within or between the sexes and 
can affect animals of all ages. It is an important source of mortality among the well-
studied leopard Panthera pardus populations in South Africa (Balme, Slotow, & 
Hunter, 2009) where it has been associated with competition over resources including 
kills (Steyn & Funston, 2006) or territory (Balme & Hunter, 2004). Intraspecific aggres-
sion may also involve cannibalism (Steyn & Funston, 2009) or infanticide (Balme & 
Hunter, 2013; Balme et al., 2009).  

In Africa, intraspecific strife among adult and sub-adult Leopards is common. It is 
the predominant documented cause of mortality among female Leopards in protected 
areas of southern Africa (43% of cause-specific records; Swanepoel et al., 2015). The 
main causes of aggression between female Leopards appear to be competition for food 
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Table 1.   Morphological measurements of four Persian Leopards (Panthera pardus saxicolor), 
killed by other leopards in northern Iran. 

Parameters Dorfak Tandoureh Dorfak Roudsar 

Date 7.06.2008 29.01.2016 13.01.2017 19.12.2017 
Age (years) 2 3 2-3 >5 
Sex ♂ ♀ ♀ ♀ 
Body mass (kg) 41 38 40 NA 
Head and body length (cm) 102 126 110 NA 
Tail length (cm) 82 90 74 NA 
Shoulder height (cm) 68 68 NA NA 

 
 
resources (Balme & Hunter, 2004) and increased rates of encounter between unfamiliar 
individuals due to high turnover and thus immigration (Balme et al., 2009). We are not 
aware of any documented report of these phenomena in Asia and report here the first 
documented cases of intraspecific killings among Persian Leopards P. p. saxicolor in 
Iran, observations which are informative for both understanding Leopard behavioural 
ecology and their conservation. Understanding the primary causes of mortality is needed 
for the estimation of survival rates and informing management plans of these endan-
gered felids. 

Results 

Case 1. To our knowledge, the first documented case of intraspecific killing involving 
Persian Leopards in Iran occurred in the Dorfak No-Hunting Area, located in the Hyr-
canian mixed forest in northern foothills of the Alborz Mountains (37.00°N 49.70°E to 
36.79°N 49.84°E). The area (c. 379 km2) hosts populations of Red Deer Cervus ela-
phus, Roe Deer Capreolus capreolus, Wild Boar Sus scrofa, Persian Leopard, Grey 
Wolf Canis lupus and Brown Bear Ursus arctos. On 7 June 2008, forest guards discov-
ered the carcass of a young male leopard with blood and punctured skin on the right 
dorso-lateral side of the neck (Figure 1, S1). The leopard, which was found near the 
partially eaten carcass of a Red Deer (Figure S2), was estimated around 2 years old 
based on tooth wear (Table 1). Tracks of a larger leopard were found around the kill and 
images taken by a camera trap (DeercamTM, Park Falls, WI) installed after the discov-
ery of the killing revealed an adult male leopard feeding on the Red Deer carcass on the 
same night (Figure S3).  
Case 2. The second case occurred in Tandoureh National Park (355 km2 in size), north-
eastern Iran (37.53°N 58.62°E to 37.36°N 58.87°E). The habitat is characterised by 
steppe mountains with populations of Urial Sheep Ovis orientalis, Bezoar Goat Capra 
aegagrus, Wild Boar, Grey Wolf and Persian Leopard. A female leopard, estimated 
from dental examination to be around three years old (Table 1), was fitted with a GPS 
satellite collar (Lotek Wireless Inc., Ontario, Canada) on 6 December 2015 (see 
Farhadinia et al., 2017 for details on capturing and immobilization procedures). On 29 
January 2016 at 10:30, the collar emitted a mortality signal and at 17:00, we found the 
animal dead ca. 50 metres from a partially eaten adult (>5year-old) Urial Sheep ram 
(Figure S4). The ground was covered with snow and tracks revealed the presence of at 
least two leopards, including a larger specimen. A camera trap (Bushnell, Missouri, 
USA) installed at the kill site on 30 January photographed an adult female leopard. 
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Figure 1.   A young male leopard killed by a larger conspecific in Dorfak No-Hunting Area, June 
2007 (Case 1) (Photo: Iranian Cheetah Society). 
 
 

An X-ray computed tomography (CT scan) investigation showed that cervical verte-
brae C2, C3, C4 and C5 were fractured to various extents (Figure S5). The necropsy 
revealed extensive subcutaneous and muscular (sterno-hyoid and sterno-mastoideus 
muscles) haemorrhages on the left lower side of the neck and a comminuted fracture 
(the bone was crushed into more than three fragments) of the lower left part of the body 
(cortex and core) of cervical vertebra C3. Protruding sharp-edged splinters, as well as a 
possible medial non-displaced point fracture of the body cortex of C4 were confirmed. 
The fracture of C3 was associated with a perforation of the spinal cord canal. The pres-
ence of distinct left lateral and ventral perforations of the neck muscles, combined with 
extensive haemorrhages, suggested a predator bite. The distance between puncture holes 
was 4.9–5.0 cm, within the variation of rostrum breadth measured on 16 skulls of adult 
female Persian leopards (4.3 cm to 5.5 cm; Farhadinia, Kaboli, Karami, & Farahmand, 
2014). The animal presented a small non-gravid uterus without any placental scars of a 
past pregnancy.  

The comminuted nature and location of the fracture, the distance between puncture 
holes in the neck muscles, the presence of footprints belonging to a second leopard at 
the site of the kill along with camera trap footages, all suggested that the GPS collared 
female was killed by another, larger, female leopard. We could not deduce which leop-
ard had killed the Urial Sheep. 
Case 3. The third report, again from Dorfak, was a young female found dead on 13 
January 2017 (2–3 years old assessed by tooth wear) (Table 1). Necropsy revealed sub-
cutaneous and muscular haemorrhages on the side of the neck associated with two punc-
tures separated by 4.9 cm (Figure 2), indicative of a leopard bite. In contrast to the 
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Figure 2.   Position of punctures and the distance between puncture holes on the left side of the 
neck in a young female Persian Leopard, Dorfak No-Hunting Area, January 2017 (Case 3) (Photo: 
E. Hadipour). 
 
 

 

Figure 3.   Left lateral view of a young female Persian Leopard showing partially eaten thoraco-
abdominal muscles and ribs, Dorfak No-Hunting Area (Case 3) (Photo: E. Hadipour). 
 
 
two earlier cases, the thoraco-abdominal muscles and ribs on left side had been eaten, 
but internal organs were intact (Figure 3). The colon was full of spines of Indian Crested 
Porcupine Hystrix cristata (Figure S6).  
Case 4. The last report was an adult female from Roudsar area, located in Hyrcanian 
mixed forest with similar fauna to Dorfak. Initially found with severe dorso-abdominal 
musculoskeletal injuries due to an illegal snare on 4 February 2017 near Senjidan vil-
lage (36.96°N 50.43°E), the adult female underwent orthopaedic lumbar rachis surgery 
followed by 9 months of soft captive rehabilitation and was released back to her former 
area on 5 November 2017, fitted with a GPS satellite collar (Vectronic, Germany).  

Remains of a young Wild Boar were found in one of the clusters she spent more 
than one day, and Wild Boar hairs were detected in a fresh scat in another location 
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Figure 4.   Punctures on the head of an adult female leopard in Roudsar Area, December 2017 
(Case 4) (Photo: S. Abdipour). 

 
 

where the animal spent half day before being found by rangers, suggesting that the ani-
mal had fed on this species before death. On 19 December 2017, upon receiving a mor-
tality signal from the collar, she was found dead with leopard hairs in her mouth. She 
had porcupine spines in her left front limbs and neck (Figure S7), and a deep, haemor-
rhagic puncture was visible on her head (ca. 6 cm apart; Figure 4). Post-mortem necrop-
sy indicated that the animal’s left zygomatic bone was crushed and the right shoulder 
muscles were teared apart (Figure S8). The inner side of the right thigh was partially 
eaten. Several haemorrhages were found on the dorsal part of the body. The deep punc-
ture on the skull and the severely damaged right shoulder and thigh suggested that the 
female was killed and partially eaten by another leopard.  

Discussion 

To the best of our knowledge, these are the first documented reports of intraspecific 
killing among free-ranging leopards in Asia. Three of the four dead leopards, two fe-
males and one male, were young and their body masses (Table 1) were within the re-
ported age/sex-specific weight range (Farhadinia et al., 2014). Competition at a kill was 
the most likely cause of strife in the first two cases. Steyn and Funston (2009) noted an 
adult male leopard reportedly killing and consuming three adult female leopards in 
Botswana’s Tuli block. Similarly, a male leopard killed a subadult female in Londolozi 
Private Game Reserve, South Africa (Hes, 1991). A female leopard was also killed by 
an adult male leopard on South Africa’s Phinda private game reserve in 2012 (A. 
Braczkowski, pers. comm.).  

Determining cause of death in wild animals is often difficult, making even occasion-
al records valuable. Our records are notable in the light of the low density, elusive be-
haviour and observational difficulties of leopards in west Asia where individual interac-
tions rarely allow scientists to understand the cause of mortality of leopards. Finally, our 
study highlights the importance of investigating natural causes of mortality, besides 
anthropogenic casualties which enhance our ability to understand the survival rates and 
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demographic dynamism of leopards, particularly in the conservation-dependent popula-
tions of west Asia. 
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