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1. INTRODUCTION 

The Himalayan brown bear (Ursus arctos isabellinus), a subspecies that 
represents an ancient lineage of the brown bear, is distributed over the Great 
Himalaya region (Galbreath et al., 2007). The brown bears in Pakistan are 
categorized as critically endangered by the IUCN (Sheikh and Molur 2004), and 
information about their distribution and status is patchy (Nawaz 2007). Seven 
populations of brown bears may exist in Himalaya-Karkoram-Hindu Kush ranges. 
All of these populations are small and declining, except for the Deosai population 
which is growing (Nawaz et al., 2008). 

The DNP has long been recognized as the main stronghold of brown 
bears in the country (Schaller 1977; Rasool 1991; Roberts 1997; Nawaz 2007). 
Population surveys in 1993 revealed that there were not more than 20 individuals 
in DNP (Nawaz 2008), which raised concerns for their survival and lead to the 
declaration of area as a national park. A conservation program was initiated to 
protect the population and its habitat in order to allow the population to recover. 
Small population size is a great concern in conservation biology, because such 
populations may go extinct, even while protected, due to their intrinsic limitations 
(Primack 2002). When population size drops below a threshold, populations 
become susceptible to genetic, demographic and environmental stochastic ties 
(Shaffer 1981). 

Since the primary objective of DNP was to protect a small population of 
brown bear; bear population size was set as an indicator of the park’s success 
and was monitored from 1994 through 2006. Census of the population was done 
annually through direct counts, and population increased to 43 in 2006, with an 
estimated annual increase of 5% (Nawaz et al., 2008). The reproductive rate in 
the Deosai population was also found extremely low, due to late age of first 
reproduction (8.25 years), a long reproductive interval (5.7 years), and a small 
litter size (1.33). These are the lowest reproductive rates among all documented 
brown bear populations. Poor habitat quality, low quality food, high seasonality, 
and extreme weather conditions in the Himalaya probably explain poor 
reproductive performance (Nawaz et al., 2008). 

This recovery of the brown bear population in DNP is significant, because 
the species is declining throughout most of their range in South Asia due to 
habitat loss and overexploitation by humans. Secondly brown bear population in 
Deosai can potentially act as a source of individuals for other declining 
populations in Pakistan. An exchange of individuals with neighboring populations, 
documented in a genetic study (Bellemain et al. 2007), supports this notion. Low 
reproductive potential of the DNP population suggested that the observed 
population growth (5%) in 2006 was a combination of reproduction and 
immigration (Nawaz, 2008). This necessitates continuous monitoring of the 
population over a long period of time, which unfortunately could not be 
maintained since the brown bear conservation program ended in 2006. However 
the park staff has maintained protection against poaching and other threats, 
which likely has positive impact on the population. The proposed study aimed to 
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estimate brown bear population in Deosai after a five-year gap since its previous 
assessment.  

In Deosai National Park, the park staff provides a cost-effective and efficient 
means of primary data collection. They have been helpful in annual census of the 
population using direct count method. The direct count method was reliable in 
past because there were recognizable bears in the population and population 
size was small. Brown bear numbers have increased and the new park staff does 
not have long association with bears; therefore counting unmarked individuals 
visually will be increasingly difficult in the future. During this study, we tested a 
double observers approach, which has been recently tested in many species 
(Suryawanshi et al., 2012), and data obtained through this method allows 
population estimate with mark-recapture analysis.  

1.1 PROJECT OBJECTIVES 

 Population estimation of brown bear by using multiple methods 
 Identify conflicts of brown bear with local community and emerging threats 
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2. METHODLOGY 

2.1 STUDY AREA 

The study was conducted in Deosai National Park (DNP, Figure, 2.1, 2.2) 
and its surrounding which would be continuation of previous studies (Nawaz, 
2007 and 2008). The DNP (75° 27' N, 35° 00' E) is 1800 km2 alpine plateau east 
of the Nanga Parbat Peak, in Northern Pakistan. Elevations range from 3,500 to 
5,200 m, with about 60% of the area between 4,000-4,500 m. Mean daily 
temperatures range from -20 °C to 12 °C. There are four kinds of habitats 
represented in the park; marshy, grassy, stony and rocky. Brown bear is the 
flagship species of the park while Tibetan wolf, Himalayan ibex, Tibetan red fox 
and golden marmot are some other important species.  

DNP is a typical highlands ecosystem, which is characterized by low 
atmospheric pressure, cold, aridity, low oxygen and carbon dioxide levels, 
intense isolation, rapid radiation, and high ultraviolet radiation (Mani 1990; Mani 
and Giddings 1980). The park is covered by snow most of the year (October- ay, 
depending on weather). Therefore brown bears, which usually den in the 
surrounding valleys, come to DNP in June and leave in early October, when the 
snow returns. 

DNP is a relatively flat area between narrow valleys and steep mountains, 
close to the Line of Control with India. Although there is no permanent habitation, 
because of the high altitude and extreme climate, there are many settlements 
along the periphery of DNP. They are located in numerous valleys and have 
various stakes in Deosai, especially traditional grazing rights. Four communities, 
Sadpara, Shilla, Dhappa and Karabosh, claim traditional grazing rights within the 
boundaries of DNP and their livestock occupy the eastern part of DNP during 
summer. In addition to these sedentary communities, there are nomad groups 
(Bakarwals or Gujjars), which come from the lowlands and compete for grazing 
resources. Approximately 14,000 livestock (belonging to resident and nomad 
communities), mainly goats and sheep, grazed within DNP in 2012. 

2.2 ASSESSING HUMAN-BEAR CONFLICTS 

2.2.1 Park Resource Use Survey 

During the study, park resource use survey was also conducted to identify 
and quantify the resource use by human activities and by their livestock in the 
boundary of DNP. Livestock herders/ Gujjars are seasonal visitors of the park 
which usually bring their livestock in June and leave in September depending on 
weather conditions (Annexure III). 

Structured questionnaire along with park maps were used to mark areas 
being used by different stakeholders, as well as the intensity of use.  

2.2.2 Human-Carnivore Interaction Surveys 

Questionnaires, interviews, and sighting reports from local communities 
were used to document animal distribution and conflicts with humans (Henke and 
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Knowlton 1995; Hussain 2003; Mishra et al. 2006). Standardized human-
carnivore conflicts surveys were conducted on a household level using 
experienced SLF field staff in the adjacent valleys/sub-valleys of DNP; 
Kharmang, Monthoka, Dhappa, Shilla, and Sadpara. Total 139 respondents were 
interviewed by selecting head or an adult person from a household Necessary 
information—household size, bear/large carnivore sightings, number of livestock, 
livestock killed by carnivores in the last five years—was collected. Additional 
information like community perceptions on carnivores (especially bears) and 
attitudes towards wildlife were noted. Sighting reports were confirmed by asking 
species-specific questions on appearance, size, and behavior.  

2.3 ASSESSING POPULATION OF BROWN BEARS 

2.3.1 Direct Counts 

The treeless vegetation in Deosai and relatively gentle terrain allow for 
good visibility, which help locate bears from a long distance (2-3 km), and permit 
following them even without aided technology. This allows direct count of bears, 
a method that has been used in annual census of bears from 1994-2006 (Nawaz 
et al. 2008). Recognizable bears based on their markings help avoid duplication.  

This year we conducted direct count of bears in combination with the 
double observer approach (Suryawanshi et al., 2012). This method was 
implemented by dividing park into 45 blocks, based on major watersheds and 
roads (Figure 2.1). Two teams of observers searched each block. Both teams 
searched the block simultaneously and were separated by a distance of 1-2 km. 
Both observers recorded the sighting records along with the other relevant 
information about brown bears (Annexure I). On return from survey they tallied 
their observations and developed recapture histories. Capture and recaptures 
were marked as ‘1s’ and ‘0s’ on the sheet. If an animal or group was sighted by 
the both observers it was marked as ‘11’ while ‘10’ or ‘01’ if it was missed by 
either of the observer.  

The double observers data was analyzed in Program MARK (White and 
Burnham 1999) using the Huggins Closed captures option (Huggins 1989, 1991). 
Huggins closed-capture models provide estimates of capture and recapture 
probability (denoted p and c, respectively) and permit the inclusion of individual 
covariates (Huggins 1989, 1991; Cooch & White 2012 [available in electronic 
form from http://www.phidot. org/software/mark/docs/book/]). Capture-recapture 
histories were made and different factors such as; sex, body size, habitat and 
grazing pressure were included as individual covariates. Several models were 
tested (Burnham and Anderson, 2002) to estimate the capture probability (p), 
recapture probability (c) and population size (N) which was a derived parameter 
(because it also estimates the number of animals not captured. 

The peripheral valleys of the park were searched only by single observer, 
and this data was used to estimate minimum numbers outside the park. 
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Figure 2.1: DNP map showing watershed blocks, used in double observer 
surveys.  
 

2.4 CAMERA TRAPPING 

ReconyxTM (HC500 HyperfireTM and PC900 HyperfireTM; Reconyx, 
Holmen, Wisconsin, USA) cameras were used for monitoring brown bear 
population. They were passive camera systems which takes photo of an animal 
or an object having temperature difference. These cameras were set for 1 
second delay between photos, 3 photos per trigger and high sensitivity options. 
Signs and specific travel routes provided basis for selecting sites for camera 
trapping. Two types of lures were used; fish oil onto a plaster tablet and Castor to 
attract the animals towards stations (Annexure II). Study area was divided into 
5×5 km grids and two camera stations were set in each grid (Figure 2.2). Camera 
stations were kept apart at least 1 km from each other. Camera setting for brown 
bear was very challenging in the area like DNP which is a plateau and it was 
difficult to find a narrow trail, which is considered a perfect site for camera 
trapping. Brown bear also disturbed some of our cameras by hitting poles or 
cameras. Camera trapping photos were used to confirm the presence of brown 
bears in several blocks. Very low capture and recapture rate did not allow any 
further analysis and the data was used confirm the presence of brown bears in 
several grids or blocks by a photographic evidence. Besides brown bear other 
carnivores were also captured in camera traps  
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Figure 2.2: DNP elevation map showing 5 km grids used in camera 
trapping. 
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3. RESULTS 

3.1 HUMAN-BEAR CONFLICTS 

A total of 139 persons were interviewed in the surrounding five valleys/sub 
valleys of DNP namely; Kharmang, Monthoka, Dhappa, Shilla and Sadpara. 
Annual sighting rate per respondent for brown bear (1.0) was very high as 
compared to other predators like wolf (0.5), snow leopard (0.1) and lynx (0.1) 
indicating higher abundance of brown bears.  

Average livestock holding was 19 animals per family in the area, and were 
concerned about livestock loss to predation. People were also losing their 
livestock to diseases.  Average disease-caused mortality in past five year was 
7.61 animals per households, and it was higher than the predation rate i. e., 3.34 
animals per household (Table 3.1). The reported depredation cases of brown 
bear (15%) were lower than reported for wolf (61%) and snow leopard (22%) but 
higher than lynx (2%). 
 

Table 3.1: Livestock holdings and mortality pattern in surrounding 
communities of DNP. 

Valley Livestock 
Owned/Househol
d 

Mortality due to 
Diseases/Household/5year
s 

Predation to 
Carnivores/Household/5ye
ars 

Kharmang 15.43 6.95 3.17 
Monthoka 24.69 12.19 7.94 
Dhappa 16.88 8.41 2.88 
Shilla 21.71 7.14 3.79 
Sadpara 19.10 6.56 2.04 
Overall 18.63 7.61 3.34 

 

3.1.1 Human Acceptance and Perceived Danger 

Perception of local people about brown bear was mixed. People though 
unhappy with brown bears, did not want to eliminate the animal. Public response 
about brown bears was categorized as; eliminate=1, decrease =2, maintain =3 
and increase=4. Majority of the respondents were willing to maintain the current 
population. People also perceived brown bear the least dangerous predator, and 
only 15% livestock predations were attributed to brown bears (Figure 3.1). In 
contrast to the communities of Kharmang, Monthoka and Sadpara valleys, 
people in Dhappa and Shilla conceived brown bear most dangerous predator 
after wolf, probably due to crop damages in these valleys. Wolf was considered 
most dangerous predator throughout the study area, while perceptions for snow 
leopard and lynx were varied (Figure 3.2).  
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Figure 3.1: Percentage depredation by different carnivore species. 

 

Figure 3.2: Perceived danger about different carnivores in valleys. 
 

3.1.2 Economic Loss by Brown Bear 

Human-bear conflict relates to livestock depredation as well as to crop 
damage. In economic terms, average annual loss to predation per household 
was estimated at PKR 1000. Crop damage was reported only in Shilla and 
Dhappa valleys, with an estimated annual economic loss of PKR 15,429 and 
PKR 7,824 per household, respectively.  
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3.2 PARK RESOURCE USE 

The data shows there were 28 human occupations in DNP (Figure 3.3). The 
15 Gujjar livestock camps make the major group, followed by five camps of local 
livestock. Other occupations included; three contractor camps, two hotels, two 
military posts, and one metrological station. Livestock being the major threat to 
bears and habitat are reported to be about 14,000 in total (Annexure III). 
Surprisingly 15 Gujjar camps reported only 6000 livestock which was quite 
suspicious; rest belonged to local communities and contractors. Interestingly, this 
presumably low estimate of livestock population indicates a 35% increase since 
2006 (Nawaz, 2008 reported as 9000 in 2004). Figure 3.3 shows current pattern 
of livestock grazing in DNP. 

Comparing with the status in 2006, we documented a substantial expansion 
in grazing land, particularly in northern parts of the park. Expansion was also 
visible in south-western areas. 

  

 

Figure 3.3: Spatial pattern of livestock grazing in Deosai National Park in 
2012. 

 



Himalayan Brown Bear In Deosai National Park: current status and threats 

RESULTS 3-10 

3.3 BROWN BEAR POPULATION ESTIMATES 

3.3.1 Double Observer Counts in DNP 

Double observer method was used to count the brown bears in the DNP. 
Total 27 blocks were surveyed (by double observers) within the boundary of DNP 
and brown bear was sighted in seven blocks. A total of 30 bears were sighted in 
19 sightings, excluding double counts (Table 3.2, Figure 3.4). Using Huggins 
Closed capture in Program Mark, different Models (Burnham and Anderson, 
2002) were run to find the estimates and effect of individual covariates (Table 
3.3). No single model supported data adequately so model averaging was used 
to estimate capture probability (p) and recapture probability (c) and population 
size (N). Averaged capture probability (p) was 0.48 ± 0.11SE with 0.28-0.69 
(95% CI) and recapture probability (c) was 0.48 ± 0.11 with 0.29-0.68 (95%CI). 
Averaged population size (N) was 44.64 ± 12.66SE with 19.84 - 69.45 (95% CI). 
Percent of variation attributable to model was 19.63%. 

Individual covariates were also tested and it was found that brown bear 
population sighting was very low in the areas being grazed by livestock and 
mostly brown bears were detected in undisturbed areas (Figure 3.5). It was also 
observed that sighting probability of brown bear increases with its body size 
(Figure 3.6). 

 

Table 3.2: Sex and age distribution of brown bear, sighted in DNP in 
2012. 

Method Male Female Coy Cub Unknown Total 

Double Observer Counts 
(within DNP) 

10 9 4 7 0 30 

Single Observer Counts (In 
peripheral valleys) 

3 4 0 4 0 11 

Camera Traps 5 3 0 2 1 11 

Total 18 16 4 13 1 52 
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Figure 3.4: Locations of brown bear sightings in DNP, in 2012. 
 

 

Figure 3.5: Effect of grazing 
pressure on brown bear 
sighting. 
 

 

Figure 3.6: Effect of body size 
on brown bear sighting. 
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Table 3.3: Different model used and their AICc values, likelihood, number 
of parameters and deviances. 

Model AICc Delta 
AICc 

AICc 
Weights 

Model 
Likelihood 

Num. 
Par 

Deviance 

{p(grazing)} 66.7870 0.0000 0.2262 1.0000 2.0000 62.5765 
{p(size+grazing)} 67.8089 1.0219 0.1357 0.5999 3.0000 61.3803 
{Mo} 67.9857 1.1987 0.1242 0.5492 1.0000 65.9167 
{p(sex+grazing)} 68.7691 1.9821 0.0840 0.3712 3.0000 62.3405 
{p(habitat+grazing)} 68.9985 2.2115 0.0749 0.3310 3.0000 62.5700 
{p(size)} 69.8312 3.0442 0.0494 0.2183 2.0000 65.6207 
{p(sex)} 69.8312 3.0442 0.0494 0.2183 2.0000 65.6207 
{p(size+grazing+sex)} 69.9492 3.1622 0.0465 0.2058 4.0000 61.2219 
{p(habitat)} 69.9768 3.1898 0.0459 0.2029 2.0000 65.7663 
{p(size+grazing+habitat)} 70.1050 3.3180 0.0431 0.1903 4.0000 61.3777 
{Mb} 70.1273 3.3403 0.0426 0.1882 2.0000 65.9167 
{Mt} 70.1273 3.3403 0.0426 0.1882 2.0000 65.9167 
{p(size+sex)} 71.8055 5.0185 0.0184 0.0813 3.0000 65.3769 
{p(size+habitat)} 71.9248 5.1378 0.0173 0.0766 3.0000 65.4962 
 

3.3.2 Single Observer Direct Counts in Buffer Zone 

Brown bear sightings were also recorded in the buffer zone of DNP where 
direct counts were conducted by single observer. A total of 11 bears were 
sighted in seven sightings (Table 3.2).  

3.3.3 Camera Trapping 

Brown bear was also captured at 9 out of 116 camera station set up 
during the study. Total 11 animals were captured including 5 males, 3 females, 2 
cubs and sex of 1 animal was unknown as it did come fully in front of camera 
(Table 3.2). Brown bears disturbed some of our cameras and 2 of them were 
totally displaced from their position. They photo-captured bears seemed to be 
different individuals, by their size and other physical features. Only in one block 
there were two captures. Recapture rate was low in camera trapping, which did 
not allow population estimation using Capture Mark Recapture method. Besides 
brown bear, other carnivore species like wolf, fox etc., were also captured in 
camera traps (Annexure II). 

3.3.4 Population Estimate for 2012 

Double observer counts gave a population size (N) at 44.64 ± 12.6 SE, 
within the park boundary. In addition to this, eleven brown bears were counted by 
single observer in buffer valleys. Combing the two estimates, we conclude that a 
minimum of 56 brown bears were present in DNP and its surrounding valleys in 
2012. 
  



Himalayan Brown Bear In Deosai National Park: current status and threats 

DISCUSSION 4-13 

4. DISCUSSION 

Direct count by double observers was tested for brown bears and it seems 
to be feasible method in an area like DNP. The DNP is quite open land and has a 
sizeable number of bears which can be sighted easily (Annexure I). Capture-
recapture framework was workable due to unique marking of each animal along 
with its pelage color, body size and sex.  

The conflicts of brown bear with human were relatively lower as compared 
with that other predators like wolf and snow leopard. Communities consider 
brown bear relatively less dangerous and were willing to tolerate its current 
population size. They opposed any increase in population and were particularly 
concerned about crop damages due to bears in addition to occasional 
depredations. Crop damage was more serious issue in Dhappa and Shilla 
communities.  

The population estimate of 56 in 2012, suggests a slow increase in past 5 
years (Nawaz, 2007, estimated 43 bears). Dedicated efforts of the Gilgit Baltistan 
Forest and Wildlife Department, particularly strict control over poaching, must be 
acknowledged in maintaining growth of this endangered population.  Growing 
livestock numbers (an estimated increase of 35% in six years), increasing 
grazing camps and expansion of grazing in park, are the key factors that need 
immediate attention of the management authorities. Grazing has been 
particularly expanded in northern parts of the park, and in southeastern areas. 
Nomadic communities (Gujjars) are mainly responsible for expansion in grazing 
areas by invasion into deeper habitat, and obviously violating an initial 
understanding with the park management. Local communities though have not 
expanded their grazing areas; their intensity of grazing has increased.   

Camera trapping is usually more successful in areas where animals’ 
movement is confined to limited tracks. In an open and flat plateau like DNP 
animals have freedom to move everywhere, which makes challenging to find a 
suitable camera location. Secondly past research (Nawaz 2008) indicate brown 
bears prefer marshy areas in DNP, and putting cameras in marshy areas was 
particularly difficult due to tall grass and loose substrate. Brown bears were also 
found aggressive or playful to cameras, they pushed many cameras and some 
displaced from their location. These all factors in combination contributed to low 
camera-trapping success, and did not allow us to run capture-mark recapture 
analysis on the camera trap data. 

4.1 RECOMMENDATIONS 

 The livestock numbers in DNP needs to be monitored carefully. 
Reassessment of livestock brought by Gujjars need to be done. 

 Discussions need to be initiated with Gujjars in context of their recent 
invasion in additional park areas. A clear demarcation of their grazing 
areas as practiced before 2006 must be done, and they are advised to 
retain their livestock within those areas. Their camps may also be 
restricted to the designated areas. 
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 Double observe method is straightforward and easy to implement in areas 
like DNP.  All park staff was engaged in surveys carried out in 2012, and 
they gained necessary training during the process. The park staff has 
mandate to conduct annual census of the brown bear population in DNP. 
They are encouraged to adapt the double observe method as tested in 
2013, it will ensure unbiased population estimates and help track 
population trend over the years. However, implementation of this method 
is more physically challenging as compared to the conventional one.  The 
higher management may introduce some incentives to motivate the field 
staff. 

 Park staff is well experienced in identifying bear signs and conducting 
bear surveys.  However they lack skills in conducting surveys for other 
carnivores like like snow leopard, wolf, lynx, fox etc. Training may be 
arranged involving experienced wildlife biologists, to build capacity of the 
staff in detecting/monitoring other species.  

 The Gilgit Baltistan Wildlife Department may consider building proper huts 
for the park staff; it will enhance their efficiency in monitoring park 
resources, its use and any legal violations.  

5. ACKNOWLEDGEMENTS 

The major funding for this study was provided by International Bear Association. 
The Himalayan Wildlife Foundation provided partial support for the double 
observer, and cost of camera trapping was partially supported by the Norwegian 
Research Council. Field team comprised of a mix of staff of the Wild Department, 
Snow Leopard Foundation and the Himalayan Wildlife Foundation. We are 
grateful to Gilgit-Baltistan Parks and Wildlife Department for their support 
throughout the study. We are thankful to Dr. Richard Bischof for designing the 
camera trapping study and being part of the team during camera trapping. Local 
people of Sadpara, Monthoka, Dhappa, Shilla and Skardu also supported at 
every stage. 
  



Himalayan Brown Bear In Deosai National Park: current status and threats 

References 6-15 

6. REFERENCES 

Bellemain, E., M. A. Nawaz, A. Valentini, J. E. Swenson, and P. Taberlet. 2007. 
Genetic tracking of the brown bear in northern Pakistan and implications 
for conservation, Biological Conservation, 134: 537-547. 

Burnham, K P and D. R. Anderson. 2002. Model selection and multi-model 
inference: a practical information–theoretic approach. 2nd edn. New York, 
Springer, 488 p. 

Cooch, E. and G. White. 2012. (Eds.) Program MARK: a gentle introduction. 11th 
edn. http://www.phidot.org/software/mark/docs/book/ [ accessed 14 May 
2012]. 

Galbreath G.J., C. P. Groves and L. P. 2007. Genetic resolution of composition 
and phylogenetic placement of the isabelline bear. Ursus, 18: 129-131. 

Henke, S. E., and F. F. Knowlton. 1995. Techniques for Estimating Coyote 
Abundance. In: Symposium Proceedings—Coyotes in the Southwest: A 
Compendium of Our Knowledge. University of Nebraska–Lincoln., pp. 71-
78. 

Henke, S. E., and F. F. Knowlton. 1995. Techniques for Estimating Coyote 
Abundance. In: Symposium Proceedings—Coyotes in the Southwest: A 
Compendium of Our Knowledge. University of Nebraska–Lincoln., pp. 71-
78. 

Huggins, R. M. 1989. On the statistical analysis of capture experiments. 
Biometrika, 76: 133–140. 

Huggins, R. M. 1991. Some practical aspects of a conditional likelihood approach 
to capture experiments. Biometrics, 47: 725–732. 

Hussain, S. 2003. The Status of the Snow Leopard in Pakistan and Its Conflict 
with Local Farmers. Oryx, 37(1): 26-33. 

Mani, M. S. 1990. Fundamentals of high altitude biology. Aspect Publications 
Ltd., London. 

Mani, M. S. and L. E. Giddings. 1980. Ecology of highlands. Dr. W. Junk bv 
Publishers, The Hague. 

Mishra, C., M. D. Madhusudan and A. Datta. 2006. Mammals of the high 
altitudes of western Arunachal Pradesh, eastern Himalaya: An 
assessment of threats and conservation needs. Oryx, 40(1): 29–35. 

Mishra, C., M. D. Madhusudan and A. Datta. 2006. Mammals of the high 
altitudes of western Arunachal Pradesh, eastern Himalaya: An 
assessment of threats and conservation needs. Oryx, 40(1): 29–35. 

Nawaz, M. A. 2007. Status of brown bear in Pakistan. Ursus, 18(1): 89-100. 
Nawaz, M. A. 2008. Ecology, genetics and conservation of Himalayan brown 

bears. (PhD thesis) Norwegian University of Life Sciences. 



Himalayan Brown Bear In Deosai National Park: current status and threats 

References 6-16 

Nawaz, M.A., J.E. Swenson, V. Zakaria. 2008.  Pragmatic management 
increases a flagship species, the Himalayan brown bears, in Pakistan’s 
Deosai National Park.  Biological Conservation, 141: 2230-2241. 

Primack, R. B. 2002. Essentials of conservation biology. Sinauer Associates, 
Sunderland, Mass. 

Rasool G. 1991. Status and conservation needs of bear species in northern 
areas of Pakistan. Nature Conservation and Environmental Protection, pp. 
46-47. Pakistan Wildlife Conservation Foundation, Islamabad. 

Roberts, T. J. 1997. The Mammals of Pakistan Oxford University Press, New 
York. 

Schaller, G. B. 1977. Mountain monarchs: Wild sheep and goats of the Himalaya. 
The University of Chicago Press, Chicago and London. 

Shaffer, M. L. 1981. Minimum population sizes for species conservation. 
BioScience 31: 131-134. 

Sheikh, K. M. and S. Molur. 2004. (Eds.) Status and Red List of Pakistan’s 
Mammals. Based on the Conservation Assessment and Management 
Plan. 312pp. IUCN Pakistan. 

Suryawanshi, K. R., Y. V. Bhatnagar and C. Mishra. 2012. Standardizing the 
double observer survey method for estimating mountain ungulate prey of 
the endangered snow leopard. Oecologia, DOI 10.1007/s00442-011-2237-
0. 

White, G. C. and K. P. Burnham. 1999. Program MARK: Survival estimation from 
population of marked individuals. Birds Study Supplement, 46: 120-138. 

 



Himalayan Brown Bear In Deosai National Park: current status and threats 

Annexures I-1 

ANNEXURE  I: PHOTOGRAPHS TAKEN DURING DOUBLE 
OBSERVER SURVEYS 

 

 

 

a. Brown bear (Photo by M. Younas, SLF)   b. Brown bear (Photo by M. Younas, SLF) 

 

 

 
c. Female brown bear with cub (Photo by M. Younas, 

SLF)  d. Livestock grazing in DNP (Photo by M. Younas, SLF)  

 

 

 
e. Survey Team during direct count survey (Photo by M. 

Younas, SLF)  f. During survey (Photo by M. Younas, SLF) 
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g. Habitat of brown bear (Photo by M. Younas, SLF)  h. Brown bear habitat (Photo by M. Younas, SLF) 
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ANNEXURE  II: SELECTED PHOTOGRAPHS OF CAMERA 
TRAPPING STUDY 

 

 

 
i. Brown bear family captured in camera rap ©SLF and 

UMB  j. Wolf pack captured in camera trap © SLF and UMB 

 

 

 
k. Group photo of survey team (Photo by R. Bischof)  l. Planning and discussion (Photo by R. Bischof) 

 

 

 
m. Setting a camera trap (Photo by R. Bischof)  n. Applying lure in front of camera (Photo by R. Bischof) 
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 o. Finding location on study area map ©SLF  p. Camp site at Bara Paani, DNP © SLF 
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ANNEXURE  III: PARK RESOURCE USE DATA 

Respondent Type of Activity No. of 
Tents 

No. of 
People 

Stay in DNP 
(months) 

Goat Sheep Cattle Other Total 

Unknown Local Livestock 6 6 2.5 600 ? 1200 1 1801 

Muhammad 
Ismail Hotel 3 2 4 0 0 0 0 0 

Gulam Mehdi Local Livestock 4 12 5 700 200 500 0 1400 

Unknown Military Post 10 3 12 0 0 0 0 0 

Unknown Gujjar Livestock 4 20 2.5 250 150 0 22 422 

A. Ghulam Ali Local Livestock 22 30 3 50 0 500 90 640 

Qasim Gujjar Livestock 2 13 4 150 100 0 11 261 

Haji Hussain Local Livestock 12 12 1.5 0 0 300 0 300 

Yousaf Gujjar Livestock 5 34 3 200 100 0 40 340 

M Shafi Gujjar Livestock 5 24 3 500 100 0 35 635 

Munchi Khan Gujjar Livestock 2 11 3 380 108 0 18 506 

Gohar Gujjar Livestock 4 29 3 400 150 0 35 585 

Lulria Gujjar Livestock 2 13 3 300 100 0 14 414 

Unknown Contractor's 1 5 3 600 500 0 0 1100 

Sadiq Gujjar Livestock 5 30 3 200 100 0 15 315 

Nazir Gujjar Livestock 2 13 2 200 100 0 10 310 

Unknown Contractor's 3 30 4 0 0 0 0 0 

Unknown Contractor's 2 12 2 0 0 0 9 9 

Unknown Hotel 6 3 4 0 0 0 0 0 

Unknown Metrological unit NA NA 12 0 0 0 0 0 

Baya Gujjar Livestock 2 12 3 150 100 0 11 261 

Abdul Aziz Gujjar Livestock 4 27 4 200 100 0 29 329 

Abdul Ghanni Gujjar Livestock 1 8 2.5 200 60 1 1 262 

Qasim Deen Gujjar Livestock 2 13 2.5 300 0 15 1 316 

Sulaiman Local Livestock 4 12 4 1000 700 1000 0 2700 

Miskeen Gujjar Livestock 4 20 3 300 0 33 3 336 

Unknown Military Post 5 9 4 0 0 0 0 0 

Basheer Gujjar Livestock 4 40 2.5 400 200 30 4 634 

Total   126 443   7080 2868 3579 349 13876 

 


