
Copyright is owned by the Author of the thesis.  Permission is given for 
a copy to be downloaded by an individual for the purpose of research and 
private study only.  The thesis may not be reproduced elsewhere without 
the permission of the Author. 
 



 

 

Prey, predator, human and climate change 

interactions in the Himalaya, Nepal 

 

 

 

 

Achyut Aryal 

2013 

 



1 
 

 

 

Prey, predator, human and climate change 

interactions in the Himalaya, Nepal 

 

A  thesis presented in partial fulfilment of the requirements for the degree of 

Doctor of Philosophy 

In 

Conservation Biology 

at Massey University, Auckland, 

New Zealand 

 

 

Achyut Aryal 

2013 

 



2 
 

Acknowledgement 

 

My deepest gratitude and the sincerest thanks go to my supervisors Prof. Dr. Dianne Brunton, 

Prof. Dr. David Raubenheimer, and Dr. Weihong Ji for all your support, insight, and guidance 

which made this PhD research possible. I am highly appreciative that you all always put me on 

right track for good science “THANK YOU VERY MUCH”.  I specially thank to Prof. David, 

who taught me in the field to undertaken research and to set up my project. I still remember the 

day when the “dog bit you” in upper Mustang but you never gave up with the situation and you  

continued to searching for snow leopards and blue sheep in the Himalayas. I am inspired by your 

way of working, teaching, and guiding.  Thanks also to Dr. Shanta Raj Jnawali and Dr. S. 

Sathyakumar for their advisory, logistic, and administrative support to conduct research in 

Nepal.  

Thanks to the Ministry of Forests and Soil Conservation/Department of National ParkWildlife 

Conservation-Government of Nepal, and the National Trust for Nature Conservation/Annapurna 

Conservation Area for granting permission to conduct this study; Specially Dr. Shanta Raj 

Jnawali, Dr. Udaya Raj Sharma, Gopal Prasad Upadhyaya, Krishna Prasad Acharya, Kamal Jung 

Kuwar, Bishnu Thapaliya, Dr. Maheshwor Dhakal, Hari Bhadra Acharya deserve special thanks 

for their support for obtaining permission and for their support during the study period. 

The study has been made possible  by financial support from the Institute of Natural and 

Mathematical Sciences (INMS), Massey University Doctoral Hardship Bursary, Institute of 

Natural Sciences Scholarship, Massey University Research Fund, Rufford Small Grant 

Foundation, Alteris Netherland, and KNCF Japan. Special thanks to Prof. Dr. Gaven Martin for 

arranging tuition support and a scholarship from INMS and for all your support to complete this 

study. 



3 
 

I also acknowledge the assistance provided by Bikash Adhikari, Shambhu Paudel, Madan 

Mohan Acharya, Funjok Gurung, Sonam Gurung, Tasi Bista, Indra Gurung, Dhoma Gurung, 

Pema Gurung, Maya Bista, and others all local for their support in field.  

Thank you due to Institute of Forestry, Tribhuvan University, Pokhara, Nepal for their support to 

provide lab facilities: Assoc. Prof. Raj Kumar Koirala and Assoc. Prof. Hari Prasad Tripathi who 

supported  the lab work for this project; and Dibesh Karmacharya and his team (Center for 

Molecular Dynamic, Kathmandu, Nepal) for their support in Genetic analysis.  Thank you to 

Campus Chief and faculty of IOF for giving me the opportunity to learn and for involving me in 

the teaching and guiding of students during  my stay in Nepal.  

Thank you to all: Dr. Roberta Benicini, Dr Kevin Parker, Brigitte Kreigenhofer,  Dr Manuela 

Barry, Mark Delaney, Christophe Amiot, Narendra Lama, Lal Prasad Gurung, Nirjana 

Dhungana,  Santosh Serchan,   Hemanta Kumar Yadav, Purshotam Pandey, Naresh Subedi, 

Harka Man Lama, Tirtha Lama,  Tej Kumar Shrestha, Bhupendra Yadav, Saroj Panthi,  Daya 

Nithi Gautam, Santosh Bhandari,  Sunil Pandey and Ramesh Lal for your support.  

Many thanks to my parents, sister, and brother for their support and motivation.  I would like to 

especially thank my wife “Hari” and  son “Arpeet”.  You are my source of motivation and  your 

support was incredible and allowed me to complete my PhD work- thank you very much.  

 

THANK YOU ALL 

Achyut Aryal  

June, 2013  

 



4 
 

Abstract 

This thesis evaluates prey-predator, climate change, and human-wildlife interactions in the 

Nepalese Himalayas and contains 12 scientific papers which were prepared from 2009-2012 to 

explain these interactions. The content of this thesis is categorised into four broad themes; 

wildlife ecology, human-wildlife conflict, the influence of climate change on human-wildlife 

interactions, and recommendations for developing strategies to balance wildlife conservation and 

human needs in Nepal. The findings summarized below based on their relevant themes.   

 In the study of human wildlife conflict in the upper Mustang region, Nepal, I recorded a total 

of 1,347 km2 of pasture land utilised by the local people from six village development 

committees, 706 livestock animals were killed during the study period by predators 

(equivalent to US$44,213 every two years), and 75% of the total livestock predation was 

attributed to snow leopards. I also found that the movement of livestock drives the snow 

leopards to lower elevations and  into closer proximit to villages. 

 Rangelands are considered to be critical ecosystems in the Nepalese Himalayas and provide 

multiple ecosystem services that support local livelihoods. This study analyses the conflict 

over the use of rangeland by two villages in Mustang, Nepal. The conflict suggests that 

excessive demand for limited rangelands motivates local villagers to gain absolute control of 

the resources. In such contexts, external support should focus on enhancing the management 

and production of local foraging resources, which requires the establishment of local 

common property institutions to facilitate sustainable rangeland management.  

 The northern Barandabhar Forest Corridor (BFC) in southern Nepal, which consists of 

10,644 ha with 15 community forestry (3,184 ha) that connects Chitwan National Park to the 

Mahabharat range, was studied. BFC has the potential to contribute to the improvement of 

Nepal’s ecological integrity. We propose that the northern BFC should be managed via a 
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new participatory scheme, the Barandabhar Forest Management Council, to foster ecological 

integrity of the area while providing forest products to communities. 

 The presence of brown bears in the Manasalu Conservation Area and Annapurna 

Conservation Area of Nepal, was confirmed. Results showed that brown bears are potentially 

distributed between 3800 m and 5500 m in the high mountainous region of Nepal, across an 

area of 4037 km2. Small mammals were the preferred prey of brown bears (75%) with 

marmots (Marmota himalayana; 46%) being the largest contributor to brown bear diet. 

Finally, a three stage brown bear conservation programme is recommended:  (a) detailed 

research activities both inside and outside protected areas of Nepal (b) livelihood and 

conservation awareness support at local and national level (c) strengthening of the local 

capacity and a reduction in human-wildlife conflict in the region. 

 The Nepalese Himalayas provide habitat for the endangered snow leopard (Panthera uncia) 

and its principal prey species, the blue sheep (Pseudois nayaur). A total of 939  Blue sheep 

were recorded at altitudes ranging from 3209 to 5498 m on slopes with gradients of 16–60° 

and aspects of 40°NE to 140°SE.  The upper Mustang had the lowest population density of 

blue sheep recorded within their distribution range in Nepal (0.86 blue sheep/km2). It is 

estimated that the existing blue sheep population biomass of approximately 38,925 kg in the 

upper Mustang region could support approximately 19 snow leopards (1.6 snow 

leopards/100 km2).  

 Habitat suitability analyses of snow leopards in Annapurna Conservation Area (ACA), Nepal 

indicated that an area of 3248 km2 was suitable for snow leopards. Genetics analysis of the 

collected scats were successfully genotyped (62%) using 6 microsatellite markers, and 

identified as having originated from five different individuals and suggested minimum home 

ranges of 89.4 km2 (male) and 59.3 km2 (female). Microhistological analysis of scats (n=248) 
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revealed that blue sheep are the primary prey species (63%) and that livestock contributed 

18% of the snow leopard diet. 

 The Hispid hare (Caprolagus hispidus) is one of the least studied endangered small mammal 

species in the world. The diet and habitat use of the hispid hare was studied at Shuklaphanta 

Wildlife Reserve (SWR), Nepal. The population density of the hispid hare was 5.76 

individuals/km2. Hispid hares mostly prefer grasses (Saccharum spontaneum and Imperata 

cylindrica) and more that nineteen plants were indentified in their pellets.  

 The Himalayan marmot (Marmota himalayana) was found to inhabit warmer valleys close to 

water resources in areas between 3200m and 5300m above sea level. Plant diversity was 

higher in the marmot habitat. Seventeen of plants were recorded in marmots scats over  three 

seasons (summer, autumn and spring). Soil pH, organic matter and organic carbon were not 

significantly different in habitat occupied by marmots compared to area where marmots were 

absent. Phosphorus (P2O5) levels were significantly higher and potash (K2O) levels 

significantly lower in marmot burrow habitat.  

 I found that the average annual temperature in the upper Mustang region has increased by 

0.13 °C per year over the last 23 years. A predictive model suggested that the mean annual 

temperature will double by 2161 to reach 20 °C in the upper Mustang region.  A reduction in 

suitable agricultural, grassland, and forest land was recorded. Furthermore, grasses and many 

shrub species are no longer found in abundance at higher elevations and consequently blue 

sheep move to forage at lower elevations which attracts snow leopard (Panthera uncia) from 

their higher elevation habitats to lower sites, where they encounter and depredate livestock. 

Increased crop raiding by blue sheep and depredations of livestock by snow leopards have 

adversely impacted the livelihood of local people.  
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