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Short Communication 
Being an endangered species with a population of 188–571 individuals (Wibisono et 

al. 2021), the Javan leopard (Panthera pardus melas G. Cuvier, 1809) lives in suitable 
landscapes estimated at 11,599 km2 from West to East Java, Indonesia (Wibisono et al. 
2018).  The leopard and its prey are threatened by habitat loss and fragmentation, large-
scale degradation by plantation companies, human encroachment into protected areas, 
poaching, retaliatory killing due to conflicts with people for livestock (Ministry of Envi-
ronment and Forestry 2016; Gunawan et al. 2017). Apart from tracks, their presence is also 
recorded from camera trapping (Ministry of Environment and Forestry 2016), an indispen-
sable tool in many wildlife studies worldwide ranging from simple documentation of ani-
mal presence to rigorous investigation of animal ecology (Sunarto et al. 2013). While not 
usually applicable for detailed behavioral studies in carnivores, camera traps can document 
certain aspects of animal behaviors, including breeding (Cain III et al. 2003).  

Leopard mating behavior is mainly described from captivity, while records in the wild 
are limited (Laman and Knott 1997; Allwin et al. 2016; Trivedi and Mody, 2018). Most of 
the information on the social behavior of leopards in the wild comes from the African sa-
vannah and is little known in Asia (Arasteha et al. 2020). Leopards are a poorly understood 
solitary felid and additional studies could provide insights into both evolution and conser-
vation management (Owen et al. 2010). 

Abstract: we report the first observation of the mating behavior of the endangered Javan 
leopard (Panthera pardus melas) from Gunung Malabar Protected Forest in West Java 
and Alas Purwo National Park in East Java. We recorded the mating process of the Javan 
leopard using a camera trap on 20 November 2014 and 22 September 2020. We consider 
this to be the first record in the wild in Indonesia. 
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Here we report a brief description of two cases of mating behavior between two pairs 
of Javan leopards in Gunung Malabar Protected Forest (GMPF) in West Java and in Alas 
Purwo National Park (APNP) in East Java. We believe these records will increase the un-
derstanding of mating behavior in this elusive and increasingly threatened large carnivore. 

During the survey period from November 1 to December 30, 2014, in GMPF, we de-
ployed camera traps using Cuddeback® X-change white flash model 1279 (NonTypical 
Inc., Park Falls, WI, USA) on 12 stations. We set them to take photographs and videos at 
one-minute intervals. In APNP we used Bushnell 119717CW Trophy Cam HD deployed 
on 48 stations from September to November 2020, with photographs taken at ten seconds 
intervals. Both in GMPF and APNP, all camera traps were active 24 hours per day. In 
GMPF, one of the cameras captured once the photograph and video of the Javan leopard 
mating process on November 20, 2014, and in APNP on September 22, 2020. 

In both GMPF and APNP, the mating process was initiated by the female walking back 
and forth in front of the resting male. The female approached the male at times wagging 
the tail towards the male’s body and head as pre-copulatory behavior. Then the female was 
mounted by the male and growled when copulation ended. During copulation, the male 
was holding or biting the female on the nape. After the copulation, they rested a few meters 
away from each other. This behavior was similar to what was described by Laman and 
Knott (1997) in Serengeti National Park, Tanzania, Trivedi and Mody (2018) in the agri-
cultural landscape of Surat, India, and in captive leopards (Allwin et al. 2016). 

Regarding duration and frequency, we recorded that the mating process lasted up to 40 
minutes in GMPF. The process started with courtship at 03:22 am, and then ended with 
two copulations at 03:46 am and 04:02 am, which lasted 5 and 12 seconds each (Figure 1). 
In APNP the mating process lasted 16 minutes, with courtship beginning at 01:39 pm and 
ending at 01:52 pm, with a single copulation that lasted 8 seconds (Figure 2). 

Figure 1. Mating behavior in Gunung Malabar Protected Forest (GMPF).
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Copulation frequency varies considerably in the leopard. Although we observed cop-
ulations around the camera trap twice, we believe the actual number of copulations 
might be higher, as observed by Trivedi and Mody (2018) and Timothy et al. (1997). 
Laman and Knott (1997) reported a pair of leopards that copulated thirteen times during 
an hour and a half (between 4:45 pm and 6:09 pm), with copulations lasting an average 
of three seconds (2-4 seconds), with an average interval between copulations of 6.5 
minutes (2-17 minutes). Trivedi and Mody (2018) observed mating mainly after 5:00 
pm and lasted six days with 18 copulations in total, with the duration of the copulations 
being 3.5 seconds (3-7 seconds) and the interval between copulations of 7.4 minutes 
(5-10 minutes).  
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Figure 2. Mating behavior in Alas Purwo National Park (APNP).

Non
-co

mmerc
ial

 us
e o

nly



16 A. Ario et al.

Publisher’s note: all claims expressed in this article are solely those of the authors and do not necessarily represent 
those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that 
may be evaluated in this article or claim that may be made by its manufacturer is not guaranteed or endorsed by 
the publisher. 

This article is distributed under the terms of the Creative Commons Attribution-NonCommercial International 
License (CC BY-NC 4.0) which permits any noncommercial use, distribution,  
and reproduction in any medium, provided the original author(s) and source are credited.

Conflict of interest 
The authors declare no potential conflict of interest. 
 
 

Funding 
Daikin Industry Ltd. and Pertamina EP provided funding support for Gunung Malabar 

Protected Forest. The Javan Gibbon Foundation and the Javan Leopard Conservation 
Forum (Formata) supported the research. 

 
 

Availability of data and materials 
All data generated or analyzed during this study are included in this published article. 
 
 

References 
Allwin B, Kalignan PA, Nag PBS, Gopikrishnan D, Gokarn NS. 2016. The reproductive behavior of 

Indian leopards (Panthera pardus fusca). Journal of Veterinary Science and Technology. 7:358. 
Arasteha B, Rahmati S, Baradaranic K, Moqanaki EM. 2020. Observation of early mating behavior 

in a sub-adult leopard (Panthera pardus) in Iran. Zoology in the Middle East. 66:1–7.  
Cain III JW, Morrison ML, Bombay HL. 2003. Predator activity and nest success of willow 

flycatchers and yellow warblers. Journal of Wildlife Management. 67:600–10. 
Gunawan H, Iskandar S, Sihombing VS, Wienanto R. 2017. Conflict between humans and leopards 

(Panthera pardus melas Cuvier, 1809) in Western Java, Indonesia. Biodiversitas. 18:652–8.  
Laman T, Knott C. 1997. An observation of leopard (Panthera pardus Linnaeus) mating behaviour 

in Serengeti National Park, Tanzania. African Journal of Ecology 35:165–7. 
Ministry of Environment and Forestry. 2016. Strategi dan rencana aksi konservasi macan tutul jawa 

(Panthera pardus melas): 2016-2026. Jakarta, Indonesia: Direktorat Jenderal Konservasi 
Sumberdaya Alam dan Ekosistem, Kementerian Lingkungan Hidup dan Kehutanan Republik 
Indonesia, 39 pp. 

Owen C, Niemann S, Slotow R. 2010. Copulatory parameters and reproductive success of wild 
leopards in South Africa. Journal of Mammalogy. 91:1178–87.  

Sunarto, Sollmann R, Mohamed A, Kelly MJ. 2013. Camera trapping for the study and conservation 
of tropical carnivores. The Raffles Bulletin of Zoology. 28:21–42. 

Timothy GL, Knott CD. 1997. An observation of leopard (Panthera pardus Linnaeus) mating 
behaviour in Serengeti National Park, Tanzania. African Journal of Ecology. 35:165–7.  

Trivedi K, Mody K. 2018. Mating behaviour of Indian leopard. Cat News. 67:22–3. 
Wibisono HT, Wahyudi HA, Wilianto E, Pinondang IMR, Primajati M, Liswanto D, Linkie M.  2018. 

Identifying priority conservation landscapes and actions for the Critically Endangered Javan 
Leopard in Indonesia: Conserving the last large carnivore in Java Island. PLoS One. 
13(6):e0198369.  

Wibisono HT, Wilianto E, Pinondang IMR, Rahman DA, Chandradewi D. 2021. Panthera pardus 
ssp. melas. The IUCN Red List of Threatened Species 2021: e.T15962A50660931. 

Non
-co

mmerc
ial

 us
e o

nly




