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elevated by the IUCN from the category Least Concern 
to Near Threatened on the IUCN Red List of Threatened 
Species (BirdLife International 2014).  It is also assessed 
as Vulnerable at national level with population less than 
10,000 individuals (BCN & DNPWC 2011). 

In Nepal, Himalayan Vultures are distributed from 
75m to 6,100 m (Grimmett et al. 2000).  The available 
literatures after 2,000 only reveals total counts of 
Himalayan Vultures from different districts of Nepal 
(Baral et al. 2002; Gurung et al. 2004; Tyabji 2006; 
Virani et al. 2008; Acharya et al. 2009; Bhusal 2011, 
2014; Karmacharya 2011; Phuyal 2012; Subedi et al. 
2013; Paudel et al. 2015; Fig. 1).  Baral et al. (2002) 
observed decreasing population of Himalayan Vultures 
in Annapurna Conservation Area, Langtang National 
Park and Sagarmatha National Park.  Though Virani et 
al. (2008) reported stable population of Himalayan 
Vultures, Acharya et al. (2009) recorded dramatic 
decline in sightings by 67% and 70% per day and per 
kilometer respectively from the same district.  Still 
there is a slower decline rate on its population in the 
area (Paudel et al. 2015).  Being a scavenger of wild 
and domestic animals (Pain et al. 2008; Lu et al. 2009), 
Himalayan Vulture migrate to the lowlands of Nepal and 
India in winter and co-habit with other Gyps vultures.  
This ultimately increases the probability of them coming 
in contact with diclofenac.  Although the Nepalese and 
Indian government have banned the veterinary use of 
diclofenac since 2006 (Chaudhary et al. 2011; Cuthbert 
et al. 2011), and have promoted the use of meloxicam, 
which is safe alternative drug for the vultures (Harris 
2013), it is still used illegally in some parts of the country. 

In South Asia, though some Gyps species are bred 
in captivity, Himalayan Vulture is not a conservation 
priority to date (Bowden 2009).  Their breeding season 
is between November/December to April/May.  They 
start by constructing nests of sticks, twigs and other 
material on a cliff, where usually a single white egg is 
laid.  Sometimes the egg color is blotched pale reddish 
to deep reddish-brown (Karmacharya 2011).  In most of 
the studies, the active nests are low in comparison to 
occupied nests and finally lower breeding success (Baral 
et al. 2002; Acharya et al. 2009; Bhusal 2011; Thakur 
2014).

The susceptibility of Himalayan Vultures to diclofenac 
(Das et al. 2010) and reported declines in its population 
(Acharya et al. 2009) stress the need to study the species.  
We decided that the study of the species in an area other 
than that reported by Acharya et al. (2009) and Virani 
et al. (2008) from Mustang District, would help better 
understand the population status in another part of 

their range at Baitadi District (see Fig. 1).  The aim of this 
study was to estimate the mean flock size and breeding 
success of Himalayan Vultures in Khodpe, and in some 
aspects to compare our results with Karmacharya (2011) 
who carried out a similar study in the area.  Further, we 
wished to understand the attitude of the local human 
population towards the vultures and their decline. 

Materials and Methods
Study area

Khodpe lies in Siddheswor Village Development 
Committee (29025’51”–29026’29.2”N & 80037’50.7”–
80036’56.9”E) at an elevation of 2,100m in Baitadi 
District, Far-west Nepal (Fig. 1).  It is surrounded by 
Bhajang and Doti districts in the east, Darchula in the 
north, Dadeldhura in the south and Uttranchal Pradesh 
in India in the west.  Baitadi has humid sub-temperate 
monsoon climate with relatively hot summer.  The 
mean maximum temperature varies from 25–33 0C.  The 
average winter temperature drops between 3–13 0C.  
The monsoon starts in May and maximum precipitation 
occurs in August.  The relative humidity is ca. 85% in the 
morning and evening (DHM 2011).

Methods
The study was conducted during eight consecutive 

months from October 2010 to May 2011.  We made 
only one visit in the months of October, February, April 
and May and two visits in the months of November, 
December, January and March (Table 1).  The vultures 
were observed from a fixed point in both the Harichan 
cliff at an elevation of 2070m and Siddnath Cliff at an 
elevation of 2140m.  Siddnath Cliff faces east whereas 
Harichan Cliff faces west.  We observed vultures 
between 08:30–10:30 hr and 15:00–17:00 hr.  From the 
fixed points, we counted all the Himalayan Vultures on 

Image 1. Himalayan Vulture with chick
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the cliffs using an absolute count method as the area 
was small.  Other species of vultures seen during the 
study were also recorded.

Nests were classified as ‘occupied’ if no eggs were 
laid but there was evidence of nest building activity 
and ‘active’ if they had eggs (Postupalsky 1974).  We 
also considered a productive nest as a successful nest 
if chicks fledged (Image 1) and unproductive if no chick 
was fledged.  We recorded both occupied and active 
nests; however breeding success was calculated based 

Figure 1. Study area showing two cliffs at Baitadi District (Khodpe), Far-west Nepal and other districts where Himalayan Vultures were 
studied after 2000: Baitadi District (Karmachaya 2011), Argakhachi District (Bhusal 2011), Jajarkot District (Bhusal 2014), Kaski District 
(Gurung et al. 2004; Tyabji 2006; Subedi et al. 2013), Mustang District (Virani et al. 2008; Acharya et al. 2009; Paudel et al. 2015), Ramechap 
District (Phuyal 2012), Rasuwa District (Baral et al. 2002) and Solukhumbu District (Baral et al. 2002).

on active nests using the formula:
                    Productive nests

Breeding success = ––––––––––––––– x 100%
                     Active nests

We conducted a semi-structured interview and 
questionnaire survey (Newton et al. 2008) with 100 
respondents randomly from different disciplines like 
school teachers, herders, community forest user 
groups, forest officers, local people etc. in order to 
identify associated threats to the Himalayan Vultures.  
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Additionally, people were interviewed about the use 
of the NSAID’s drugs, diclofenac and meloxicam.  We 
estimated the mean flock size of the Himalayan Vulture 
population.  Chi square test was performed to find the 
significance differences in vulture sightings between the 
months of visits.  Finally, we analyzed probable threats 
in percentile.  For all the calculations, R Console version 
2.15.2 (R Development Core Team 2012) was used and 
results reported with 95% confidence interval.

Results
Population of Himalayan Vulture 

The total count of Himalayan Vultures for 12 visits 
was 310 individuals with a mean flock size of 25.83±6.33 
(Table 1).  Highest numbers were seen in April whereas 
the lowest in November; numbers observed between 
visits were not significant (χ2 = 16.15, df = 11, p>0.1).  
Larger aggregations were found at Harichan cliff 
(13.91±4.07) than Siddnath cliff (11.91±2.64) (Table 1). 

We also recorded a small number of Slender-billed 
Vulture Gyps tenuirostris and Egyptian Vulture Neophron 
percnopterus.  The Slender-billed Vulture was recorded 
in December and January while the Egyptian Vulture 
was recorded in all months except February.

Breeding success of Himalayan Vulture
We recorded five occupied and five active nests in 

Siddnath Cliff but only four were productive, one egg did 
not hatch (80% breeding success, Table 2).  On Harichan 

cliff, out of seven occupied nests, six were active and 
all produced young (100% breeding success, Table 2).  
Overall, breeding success was 90.9% based on active 
nests. 

Threats to Himalayan Vulture
We found that 57% of the respondents knew that 

vultures were natural scavengers and 76% were aware 
that the vulture populations were decreasing in their 
area.  Local people cited loss of food (19.7%), loss of 
habitat (17.1%), lack of proper nest sites (17%), use 
of pesticides (11.8%) and veterinary drugs (10.5%) as 
possible reasons for the decline of the vultures.  We also 
found lack of awareness about the effects of diclofenac 
on vulture declines (94.7%), as only very few of 
respondent (2%) knew about meloxicam.  Most (73.1%) 
thought that vultures should be conserved because they 
feed on carrion. 

Discussion
We recorded only a small breeding population of 

Himalayan Vultures (11 pair) in Khodpe, though it is a 
widespread elevational migrant in Nepal (Grimmett et 
al. 2000; Virani et al. 2008; Acharya et al. 2009; BirdLife 
International 2014; Paudel et al. 2015).  Higher numbers 
and densities of Himalayan Vultures have been reported 
in other parts of Nepal away from our study area; e.g., 
Annapurna Conservation Area, Langtang National Park, 
Sagarmatha National Park, Argakhachi, Pokhara Valley, 

Himalayan Vultures 
2010 2011

Mean flock size
Jan–May Oct Nov Dec Jan Feb Mar Apr May

I II I II I II I II
Siddnath Cliff 7.9±1.58 12 12 5 15 12 11 12 13 14 10 15 12 11.91±2.64

Harichan Cliff - 15 14 7 13 12 13 13 14 18 11 24 13 13.91±4.07

Total counts - 27 26 12 28 24 24 25 27 32 21 39 25 25.83±6.33

Table 1. Number of Himalayan Vulture observed on two different cliffs at Khodpe, Far-west Nepal. I and II denote the number of visit to the 
region.  The mean flock size of Himalayan Vultures from January to May 2010 in Siddnath cliff only (no record in Harichan cliff) by Karmacharya 
(2011) is also shown in the table.

2010 2011

Himalayan Vulture
Breeding success 
(based on active 

nests)

Occupied 
nest Active nest Productive 

nest

Breeding success 
(based on active 

nests)

Siddnath cliff 75% 5 5 4 80%

Harichan cliff - 7 6 6 100%

Total - 12 11 10 90.90%

Table 2. Breeding success of Himalayan Vultures in two different cliffs of Khodpe, Far-west Nepal. Breeding success of Himalayan Vulture in 
2010 in Siddnath cliff only (no record in Harichan Cliff) by Karmacharya (2011) is also shown in the table.
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etc., (Baral et al. 2002; Gurung et al. 2004; Acharya et 
al. 2009; Bhusal 2011; Subedi et al. 2013).  This is mainly 
because our study site, Far-west Nepal lies at a remote 
area and is far from the major cities, so fewer studies have 
been carried out.  In case of Khodpe, a higher number of 
Himalayan Vultures were recorded than by Karmacharya 
(2011), where his mean flock size was 7.9±1.58.  This is 
because his study was focused only on Siddnath cliff, no 
record on Harichan cliff, whilst we recorded vultures on 
Harichan cliff also which has increased our number of 
vultures’ population in the area. We believe that due to 
fewer disturbances at Harichan than Siddnath, which 
has a famous temple of Siddnath Baba just above the 
cliff where people usually come to worship, we recorded 
higher numbers on Harichan cliff.  The overall change 
in population between the months of visits might be 
due to fluctuation in food availability and the migration 
behavior of the species.  Based on the discussions with 
local people, we were told there is insufficient food in 
the area which might induce migration to other areas.  
Also, Himalayan Vultures are recorded as an elevational 
migrant in Nepal (BirdLife International 2014; Paudel et 
al. 2015), cover large areas for foraging and migration 
during winter which ultimately affect their population 
size.  Such migrating populations of Himalayan Vultures 
were also reported by DeRoder (1989), Gurung et al. 
(2004) and Subedi et al. (2013) during their raptor count 
program at Pokhara.  Thus not all vultures in our study 
area were resident and this could be the reason for 
variation in vulture numbers between counts.

Himalayan Vultures breed in Nepal (Grimmett et al. 
2000) but its breeding success is declining.  Acharya et 
al. (2009) observed decline of 84% within the period 
of 2002–2005 in Mustang district, West Nepal.  We 
recorded only a small breeding population in the area.  
The breeding success in our study is slightly higher than 
Karmacharya (2011) and Bhusal (2011).  This might be 
due to the record of less number of occupied nests than 
others and almost all occupied nests were active and 
were finally productive.  While the number of active 
nests (having an egg) is relatively lower than occupied 
nests in others studies (e.g., Acharya et al. 2009; Bhusal 
2011; Karmacharya 2011; Thakur 2014), this ultimately 
affects the breeding productivity figure.  Due to record 
of vultures at an additional cliff (Harichan), we recorded 
higher breeding productivity than by Karmacharya (2011).  
Though, there is a slight increase in breeding success 
at Khodpe, however, the actual decline or increment 
cannot be compared or determined accurately at this 
time due to the small sample size.  The vultures at the 
Siddnath cliff are disturbed by the children who visit the 

temple of Siddnath Baba, which is just a few meters from 
the top of the cliff.  The unhatched egg at Siddnath might 
have been due to excessive human activity near the cliff.  
Nevertheless, actual reasons behind the decrease of 
occupied nests and ultimately active nests to productive 
nests need further investigation.  Thus conservation and 
monitoring of this small breeding colony is necessary to 
prevent decline of Himalayan Vultures from far-west, 
Nepal. 

Carcasses of domestic animals constitute a major 
proportion of the diet of vultures in the area (DNPWC 
2015).  The Government of Nepal has banned the 
veterinary use of diclofenac in Nepal, but illegal 
availability of diclofenac cannot be ignored because 
animal husbandry is one of the important sources of 
income in the high lands (Acharya et al. 2009; Lu et al. 
2009; Chaudhary et al. 2011; DNPWC 2015).  Like in our 
study, Karmacharya (2011), Bhusal (2011) and Harris 
(2013) also speculated loss of food, loss of nesting 
sites, poisoning of carcasses, pesticides, forest fire and 
destruction of cliffs for roads as limiting factors for the 
survival of Himalayan Vultures.  Thus, we recommend 
for continuous monitoring of this species to understand 
the population change because the studied colony is one 
of the few remaining known breeding populations from 
Far-west of Nepal. 

References

Acharya, R., R. Cuthbert, H.S. Baral & K.B. Shah (2009). Rapid 
population declines of Himalayan Griffon Gyps himalayensis in 
Upper Mustang, Nepal. Bird Conservation International 19: 99–107.

Baral, H.S., J.B. Giri, H. Choudhary, S. Basnet, R. Watson & M. Virani 
(2002). Surveys of Himalayan Griffon Gyps himalayensis in the 
Nepalese Himalayas. Report submitted to The Peregrine Fund, USA. 

BCN & DNPWC (2011). The State of Nepal’s Birds 2010. Bird 
Conservation Nepal and Department of National Parks and Wildlife 
Conservation, Kathmandu.

Bhusal, K.P. (2014). Exploratory Vulture Survey in Jajarkot District of 
Nepal. Final Report Submitted to Bird Conservation Nepal (BCN)

Bhusal, K.P. (2011). Population status and breeding success of 
Himalayan Griffon, Egyptian Vulture and Lammergeier in Gherabhir, 
Arghakhanchi, Nepal. MSc Thesis. Submitted to Central Department 
of Zoology, Tribhuvan University, Kathmandu, Nepal. 

BirdLife International (2014).  Gyps himalayensis. The IUCN Red List 
of Threatened Species. Version.2014.3. <www.iucnredlist.org>. 
Downloaded on 30 December 2014.

Bowden, C. (2009). The Asian Gyps vulture crisis: the role of captive 
breeding in India to prevent total extinction. Birding Asia 12: 121–
123.

Chaudhary, A., T.R. Subedi, J.B. Giri, H.S. Baral, B. Bidari, H. Subedi, 
B. Chaudhary, I. Chaudhary, K. Paudel & R.J. Cuthbert (2011). 
Population trends of Critically Endangered Gyps vultures in the 
lowlands of Nepal. Bird Conservation International 1–9; http://
dx.doi.org/10.1017/S0959270911000426 

Cuthbert, R, M.A. Taggart, V. Prakash, M. Saini, D. Swarup, S. 
Upreti, R. Mateo, S.S. Chakraborty, P. Deori & R.E. Green (2011). 
Effectiveness of action in India to reduce exposure of Gyps vultures 
to the toxic veterinary drug diclofenac. PLoS ONE 6(5): e19069; 

http://dx.doi.org/10.1017/S0959270911000426


Journal of Threatened Taxa | www.threatenedtaxa.org | 26 November 2015 | 7(14): 8128–8133 8133

Threats to Himalayan Vulture in Nepal  									            Joshi et al.

http://dx.doi.org/10.1371/journal.pone.0019069 
Cuthbert, R., V. Prakash, C. Bowden, D. Das, R. Green. Y. Jhala, D. Pain, 

K.R. Senacha, N. Shah & M.A. Taggart (2009). Role of veterinary 
diclofenac in decline of vulture populations in South Asia. Journal of 
Veterinary Medicine 29(2): 80–85.

Das, D., R.J. Cuthbert, R.D. Jakati & V. Prakash (2010). Diclofenac is 
toxic to the Himalayan Vulture Gyps himalayensis. Bird Conservation 
International 1-4; http://dx.doi.org/10.1017/S0959270910000171 

DeRoder, E.F. (1989). The migration of raptors south of Annapurna, 
Nepal, autumn 1985. Forktail 4: 9–17.

DHM (2011). Data accessed from Department of Hydrology and 
Meteorology, Babar Mahal, Kathmandu.

DNPWC (2015). Vulture Conservation Action Plan for Nepal (2015–
2019). Department of National Parks and Willdife Conservation, 
Ministry of Forests and Soil Conservation, Government of Nepal, 
Kathmandu.

Green, R.E., I. Newton, S. Shultz, A.A. Cunningham, M. Gilbert, D.J. 
Pain & V. Prakash (2004). Diclofenac poisoning as a cause of vulture 
population declines across the Indian subcontinent. Journal of 
Applied Ecology 41: 793–800.

Grimmett, R., C. Inskipp & T. Inskipp (2000). Birds of Nepal. Helm Field 
Guide. Prakash Books, New Delhi.

Gurung, S.B., S. Gurung, S. Gurung & K. McCarty (2004). Autumn 
2003 raptor migration in Central Nepal. International Hawkwatcher 
9: 12–15.

Harris, R.J. (2013). The conservation of Accipitridae vultures of Nepal: 
a review. Journal of Threatened Taxa 5(2): 3603–3619; http://dx.doi.
org/10.11609/JoTT.o2816.3603-19 

Karmacharya, D.K. (2011). Population, breeding success and 
conservation of Himalayan Griffon Gyps himalayensis in Khodpe, 
Baitadi, Nepal. Danphe 20(1): 5–8.

Khan, U. & C. Murn (2011). Gyps Vulture restoration project - role of 
captive breeding In endangered species management. Journal of 
Animal and Plant Sciences 21(2): 405–409.

Lu, X., D. Ke, X. Zeng, G. Gong & R. Ci (2009). Status, ecology and 
conservation of the Himalayan Griffon Gyps himalayensis (Aves, 
Accipitridae) in the Tibetan plateau. Ambio 38(3): 166–173.

Newton, P., N.V. Thai, S. Roberton & D. Bell (2008). Pangolins in 
peril: using local hunters’ knowledge to conserve elusive species in 
Vietnam. Endangered Species Research 6(1): 41–53.

Pain, D.J., C.G.R. Bowden, A.A. Cunningham, R. Cuthbert, D. Das, 
M. Gilbert, R.D. Jakati, Y. Jhala, A.A. Khan, V. Naidoo, J.L. Oaks, 
J. Parry-Jones, V. Prakash, A. Rahmani, S.P. Ranadi, H.S. Baral, 
K.R. Senacha, S. Saravanan, N. Shah, G. Swan, D. Swarup, M.A. 
Taggarat, R.T. Watson, M.Z. Virani, K. Wolter & R.E. Green (2008). 
The race to prevent the extinction of South Asian vultures. Bird 
Conservation International 18: S30–S48; http://dx.doi.org/10.1017/
S0959270908000324 

Paudel, K., T. Amano, R. Acharya, A. Chaudhary, H.S. Baral, K.P. 
Bhusal, I.P. Chaudhary, R.E. Green, R.J. Cuthbert & T.H. Galligan 
(2015). Population trends in Himalayan Griffon in Upper Mustang, 
Nepal, before and after the ban on diclofenac. Bird Conservation 
International http://dx.doi.org/10.1017/S0959270915000192 

Phuyal, S. (2012). Status of the vulture and conservation attitudes 
of the people towards vultures in Ramechhap District. MSc 
Thesis. Submitted to Central Department of Environment Science, 
Tribhuvan University, Kathmandu, Nepal.

Postupalsky, S. (1974). Raptors reproductive success: some problem 
with method, criteria and terminology. pp. 21–31. In: Hamerstrom, 
F.N., Jr., B.E. Harell & R.R. Olendorff, eds. Management of raptors: 
Proceedings of the conference on raptor conservation techniques. 
Fort Collins, CO: Raptor Research Foundation (Raptor Research 
Reports 2).

Prakash, V., R.E. Green, D.J. Pain, S.P. Ranade, S. Saravanan, N. 
Prakash, R. Venkitachalam, R. Cuthbert, A.R. Rahmani & A.A. 
Cunningham (2007). Recent changes in populations of resident 
Gyps vultures in India. Journal of Bombay Natural History Society 
104: 129–135.

R Development Core Team (2012). R: A language and environment 
for statistical computing version 2.15.2. R Foundation for Statistical 
Computing, Viena, Austria. (http://www.R-project.org).

Subedi, T., S. Gurun, H.J. Smit, V. Zembal & R. DeCandido (2013). 
Raptor migration summary. Nepal-autumn 2012. 

Thakur, M.L. (2014). Breeding records and recent population trends of 
Himalayan Griffon (Gyps himalayensis Hume) in Himachal Pradesh, 
India. American Journal of Research Communication 2(3): 141–152.

Tyabji, H. (2006). A vulture congregation in Pokhara, Nepal. Indian 
Birds 2(2): 36–37.

Virani, M.Z., J.B. Giri, R.T. Watson & H.S. Baral (2008). Survey 
of Himalayan Vultures (Gyps himalayensis) in the Annapurna 
Conservation Area, Mustang, Nepal. Journal of Raptor Research 
42(3): 197–203

Threatened Taxa

http://dx.doi.org/10.1017/S0959270910000171
http://dx.doi.org/10.1017/S0959270908000324
http://dx.doi.org/10.1017/S0959270915000192

