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BREEDING ECOLOGY AND DISTRIBUTION OF WHITE-RUMPED
VULTURES (GYPS BENGALENSIS) IN HIMACHAL PRADESH, INDIA

M.L. THAKUR1

HP State Biodiversity Board, Department of Environment, Science and Technology, Shimla,
Himachal Pradesh 171 002 India

ABSTRACT.—I studied breeding ecology of White-rumped Vultures (Gyps bengalensis) in Himachal Pradesh,
northern India, 2009–2012. Twenty-four breeding colonies of White-rumped Vultures were found, mainly
in the Shahpur, Nurpur, and Kangra regions of Kangra District. In 2011–2012, the colonies contained
a total of 102 nests, at which 81 pairs bred successfully. Nest success increased slightly from 56.1% in 2009–
2010 to 79.4% in 2011–2012. All the nests of White-rumped Vultures were built in pine trees (Pinus
roxburghii), at an average height of 15.4 m. In 2011–2012, approximately 65% of the nests were newly built,
possibly indicating a high percentage of intra-colony movements. The number of adult and immature birds
counted at the nesting colonies during the breeding season ranged from 13.3–27.3 individuals/colony; the
ratio of immatures/adults varied from 0.44–0.97. Disturbance due to human activity and roads is a cause of
concern for most of the breeding sites of White-rumped Vultures in Himachal Pradesh.

KEY WORDS: White-rumped Vulture; Gyps bengalensis; breeding; ecology; Himachal Pradesh; India; nesting;
reproduction.

ECOLOGÍ A REPRODUCTIVA Y DISTRIBUCIÓ N DE GYPS BENGALENSIS EN HIMACHAL
PRADESH, INDIA

RESUMEN.—Estudié la ecologı́a reproductiva de Gyps bengalensis en Himachal Pradesh, al norte de India,
durante el periodo 2009–2012. Se encontraron 24 colonias reproductoras de G. bengalensis, principalmente
en las regiones Shahpur, Nurpur y Kangra del Distrito de Kangra. En el periodo 2011–2012 las colonias
albergaron un total de 102 nidos, de los cuales 81 parejas lograron reproducirse con éxito. El éxito del nido
aumentó levemente de un 56.1% en el periodo 2009–2010 a un 79.4% durante el periodo 2011–2012. Todos
los nidos de G. bengalensis fueron construidos en Pinus roxburghii, a una altura promedio de 15.4 m. En el
periodo 2011–2012, aproximadamente el 65% de los nidos encontrados fueron nuevos, lo que posiblemente
evidencia un alto porcentaje de movimientos intra-coloniales. El número de aves adultas e inmaduras contadas
en las colonias durante la época de crı́a osciló entre 13.3–27.3 individuos/colonia. El cociente de individuos
inmaduros/adultos varió entre 0.44–0.97. Las molestias ocasionadas por la actividad humana y las carreteras
son una causa de preocupación para la mayorı́a de los lugares de crı́a de G. bengalensis en Himachal Pradesh.

[Traducción del equipo editorial]

Catastrophic decline of vulture populations in the
Indian subcontinent was first documented in Keola-
deo National Park, Bharatpur, in Rajasthan in the
1990s (Prakash 1999, Prakash et al. 2003). Subse-
quently, this population crash was documented
throughout the Indian subcontinent (Prakash et
al. 2003, 2005a, 2005b, 2007, Gilbert et al. 2004,
2006, Green et al. 2004, Pain et al. 2008). Currently,
six of the nine species of vultures found in India
have been classified as threatened or endangered
due to population declines. Of these, three species
endemic to South Asia, the White-rumped Vulture,

Long-billed Vulture (Gyps indicus), and Slender-
billed Vulture (Gyps tenuirostris), are at high risk of
global extinction and are listed as critically endan-
gered because of rapid population declines within
the last decade on the Indian subcontinent. Fur-
ther, the Red-headed Vulture (Sarcogyps calvus) has
been recently upgraded to the critical category.
Moreover, the Egyptian Vulture (Neophron percnop-
terus) has been categorized as endangered and the
Cinereous Vulture (Aegypius monachus) has been
classified as near-threatened (IUCN 2007).

The breeding ecology and population dynamics
of the White-rumped Vulture are poorly studied,
with the exception of a doctoral thesis (Grubh1 Email address: mlthakur75@gmail.com
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1974) and a few related reports from the Gir forest,
Gujarat (Grubh 1978a, 1978b, 1986). Several short
publications report various ecological and behavior-
al aspects of multiple species of vultures, including
feeding (Fox 1913, Smith 1915, Ezra 1918, Gough
1936, Livesey 1937, Grubh 1973), breeding ( Jones
1916, Gill 1921, Sharma 1970, Bhat 1992, Kanoje
1996) and interspecific interactions (Grubh 1978a,
1978b, Arun and Azeez 2004). No comprehensive
studies on the breeding ecology and colony status
of vultures have been conducted to date in Hima-
chal Pradesh, despite the crucial importance of vul-
tures as scavengers in the ecosystem, and the value
of baseline data for management and conservation.
I here report my investigation of the breeding ecol-
ogy and distribution of this species in the state of
Himachal Pradesh.

METHODS

I studied distribution of White-rumped Vultures
in Himachal Pradesh using a stratified random sam-
pling technique (Snedecore and Cochran 1993),
modified by sampling primarily areas connected
by roads and apparently suitable habitats. Initially,
because there was no information available on
nesting sites of this species in Himachal Pradesh, I
followed vultures that were flying and/or leaving
feeding groups at carcasses, especially during breed-
ing season, to find nesting sites. I travelled approx-
imately 15 000 km of roads in Himachal Pradesh, up
to 2500 masl (the typical breeding range of White-
rumped Vulture) in Bilaspur, Chamba, Hamirpur,
Kangra, Kullu, Mandi, Shimla, Sirmour, Solan, and
Una districts. The goal of this investigation was not
to census the overall population of this species in
Himachal Pradesh, but to study the breeding ecol-
ogy at the nesting colonies.

Nesting colony surveys were first conducted dur-
ing October 2009, and surveys were continued ap-
proximately every two months during the three
breeding seasons from 2009–2010 until 2011–2012.
Vultures were counted during early morning or late
evening hours so as to get the exact number of
vultures at each nesting site. Observations were
made using 10 3 40 Nikon field binoculars and
a Fujinon 60 S super field scope. Identifications
were confirmed using Grimmett et al. (2001). I
counted the number of hatch-year juveniles, suba-
dults, and adults, as well as the number of occupied
nests and successful nests (defined following Postu-
palsky [1974]). I calculated nest success as thenum-
ber of nests producing at least one fledgling/the

number of occupied nests. For elucidating the
monthly fluctuations in vulture population, I de-
fined ‘‘immatures’’ as including both hatch-year ju-
veniles and subadults (which normally reside in the
parent colony but not in the nest in the next breed-
ing season). These age-classes can be easily identi-
fied in the field using plumage characteristics
(Gilbert et al. 2002). Descriptive statistics and the
ratios of hatch-year juveniles, subadults, and imma-
tures to adults were calculated and compared.

In addition to the population estimates, I identi-
fied nest-tree species and estimated the heights of
nests. In 2011–2012, I recorded whether nests were
rebuilt or refurbished old nests. I also made obser-
vations on some ecological and sociocultural param-
eters including habitat type, terrain type, nearby
human settlements, source of water and food
(carcasses), sociocultural practices of disposal of
carcasses, and human/animal disturbances to the
vultures. Some opportunistic observations were also
made around cattle sheds at Khajjian (near Nurpur;
run by Department of Animal Husbandry, Himachal
Pradesh) and Baroh (run by Radha Krishna Welfare
Trust) in the Kangra valley of Himachal Pradesh.

RESULTS

Twenty-four breeding colonies of White-rumped
Vultures were found, mainly in the Shahpur, Nurpur,
and Kangra regions of Kangra District. In 2011–2012,
the colonies contained a total of 102 nests, at which
81 pairs bred successfully. The number of nests in-
creased from 41 in 2009–2010 to 102 in 2011–2012,
mainly due to an increase in investigator effort of the
course of the study. Nest success increased slightly
from 56.1% in 2009–2010 to 72.7% in 2010–2011 to
79.4% in 2011–2012. Most of the nesting areas were
found in the Shahpur, Nurpur, and Kangra regions
of Kangra District (Table 1; Fig. 1).

All the nests of White-rumped Vultures were built
in pine trees (Pinus roxburghii), at an average height
of 15.4 m. All the nest sites were in pine forests on
slopes along streams or lakes. Nests were typically
placed in a prominent fork within the tree, though
a few were found on tree tops and on top of large
branches. In 2011–2012, approximately 65% of the
nests were newly built, possibly suggesting a high
percentage of intra-colony movements or high adult
turnover rates (Table 1). In addition, all the nesting
sites of White-rumped Vultures were near human
settlements, and dead cattle carcasses from the vil-
lages were the major source of food for this vulture
species.
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During the study period, the ratio of hatch-year
juveniles to adults in all the study sites ranged from
0.04 to 0.50; however, the ratio of subadult to adults
ranged from 0.02 to 2.03 (Table 2). Nesting colo-
nies of White-rumped Vultures may be divided into
two groups on the basis of the ratio of subadults to
adults. This ratio in most nesting sites was ,1; how-
ever, there were three sites where this ratio was .1:
Dolla (subadult/adult ratio 2.03), Karnola (1.50),
and Baroh (1.51). In addition, two other nesting
sites, Mhhad (0.88) and Barnera (0.83), also showed
high subadult/adult ratios (Table 2).

A slight decreasing trend in the ratio of imma-
tures (including juveniles and subadults)/adults
was observed at 13 nesting sites, whereas a slight
increase in this ratio was observed at seven nesting
sites (Fig. 2). The ratio of immatures/adults did not
fluctuate in a regular way during the different
months of the breeding season, but the overall data
of three years’ study pointed toward a small increase
in the ratio, from 0.44 to 0.98. Similarly, the mean
number of birds seen per survey increased slightly
for adults (9.27 to 13.89 birds/site) and immatures
(4.02 to 13.42 birds/site; Table 3).

Table 1. Nesting of White-rumped Vultures in Himachal Pradesh.

SITE

NO.
LOCALITY (NEAREST VILLAGE/

TOWN), DISTRICT

TOTAL NUMBER OF NESTS/SUCCESSFUL NESTS NUMBER OF

NEW/OLD NESTS

IN 2011–20122009–2010 2010–2011 2011–2012

1 Pehad (near Shahpur), Kangra 9/6 4/1 4/2 2/2
2 Tunnuhatti, Chamba 2/0 – – –
3 Baghola, (near Nurpur), Kangra 1/1 3/3 (2 nests on

a single tree)
4/4 (2 nests on a

single tree)
3/1

4 Dhameta, (near Pong Wetland),
Kangra

1/0 – – –

5 Katrah (near Pong Wetland),
Kangra

4/1 – – –

6 Salol (near Lunj), Kangra 7/4 9/8 8/7 (2 nests on a
single tree)

3/5

7 Dolla (near 32 Miles), Kangra 4/2 5/4 8/6 (5 on top)a 5/3
8 Tarkhankad (near Daulatpur),

Kangra
4/3 – – –

9 Nihari (Ghumarwin), Bilaspur 2/2 3/2 2/1 1/1
10 Thurahan (Gumarwin), Bilaspur 3/2 3/1 2/1 1/1
11 Badgaon (Lathiani), Hamirpur 4/2 3/2 1/1 1/0
12 Karnola (near Manei), Kangra – 1/1 4/3 3/1
13 Harnera (near Manei), Kangra – 1/1 2/2 (both nests on

a single tree)
1/1

14 Padhu (near Manei), Kangra – 5/5 9/8 (2 nests on a
single tree)

6/3

15 Chhalahan (near Mhhad),
Kangra

– 13/10 9/7 (3 nests on a
single tree)

5/4

16 Mastgarh (near Jaunta), Kangra – 6/3 4/4 3/1
17 Baroh, Kangra – 3/1 4/3 4/0
18 Palra (near Kandhi), Kangra – 6/6 8/7 6/2
19 Khabbal Kholi (near Badoh),

Kangra
– 1/1 – –

20 Badd Dramman (near Thulel),
Chamba

– 2/1 2/2 1/1

21 Chattri (near Shahpur), Kangra – 6/3 4/2 2/2
22 Palothar (near Lunj), Kangra – 3/3 4/3 1/3
23 Mhhad (near Shahpur), Kangra – – 10/8 (6 on top)a –
24 Barnera (near Shahpur), Kangra – – 13/10 (3 on top)a –

Total 41/23 77/56 102/81 48/31

a Most nests were placed within the canopy of the trees; however, a few were built on the top of a tree (i.e., outside the protection of the
canopy); the number of these is indicated in parentheses.
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Carcasses were frequently observed in the Kangra
valley, which supports most of the population of
White-rumped Vultures in this area; nearly one car-
cass was recorded on every second day in different
areas separated by about 40–50 km. In addition,
opportunistic counts of vultures (conducted almost
on a monthly basis) around cattle sheds at Khajjian
and Baroh highlighted the attraction of vultures to
easily available sources of food, as I recorded ap-
proximately 60 (610) individuals of different spe-
cies of vultures around these cattle sheds on all
fieldwork days.

DISCUSSION

The White-rumped Vulture, which was once the
most numerous vulture species in India, began dis-
appearing in the 1990s due to the effect of diclofe-
nac and presently it is believed that only one-thou-
sandth of the 1992 population remains in the wild.
The decline of the White-rumped Vulture popula-
tion was estimated to be approximately 96% between
1991 and 2000 (Prakash et al. 2003, 2005a, 2005b,
Pain et al. 2008). However, there has been some

deceleration of the rate of decline between 2000
and 2007, with average decrease of approximately
44% during this period (Prakash et al. 2007). There-
fore, the presence of small self-sustaining nesting
colonies in Himachal Pradesh might be very impor-
tant from a conservation point of view. Most of the
White-rumped Vulture population recorded in this
study in Himachal Pradesh were in the Kangra valley.
Similarly, Chaudhary et al. (2011) reported that most
of the White-rumped Vultures in the lowlands of Ne-
pal are now found in the western regions of that
country. Therefore, the nesting sites documented
herein in Himachal Pradesh may be partially pro-
tected or may benefit from the concept of ‘‘Vulture
Safe Zones’’ in Nepal, where breeding numbers of
White-rumped Vultures have increased many times
over a period of 3 yr (Chaudhary et al. 2010).

Although the data in this report seem to indicate
a three-fold increase in the number of successful
nests in Himachal Pradesh in a span of 3 yr from
2009–2010 to 2011–2012, the number of nests and
individual birds in each of the 3 yr cannot be com-
pared due to my increased sampling effort during

Figure 1. Map of Himachal Pradesh showing nesting sites of White-rumped Vulture.

186 THAKUR VOL. 49, NO. 2

Downloaded From: https://bioone.org/journals/Journal-of-Raptor-Research on 25 Apr 2024
Terms of Use: https://bioone.org/terms-of-use



the course of the study. Gilbert et al. (2004, 2006)
reported a decline in Pakistan in the breeding suc-
cess of this species, a decrease from 59% in 2000–
2001 to 40% in 2003–2004. However, the present
study differed from that situation in an important
way because diclofenac was completely banned in
India in 2006, 3 yr before my study began, and the
effects of that drug might have stabilized somewhat
during that time. Indeed, in some parts of Himachal
Pradesh, there was a slight increasing trend in the
number of successful nests in the years 2009 to 2011
(Thakur and Narang 2012).

All the nests I found were built in pine trees.
Nesting in pine trees would likely reduce the chance
of breeding success, as pine forests are very prone to
forest fires, which are one of the main causes of

nesting failure in White-rumped Vultures in Cambo-
dia (Clements et al. 2012). Nesting habitat of this
species is dominated by large trees such as Ficus
benghalensis, Ficus religiosa, Mangifera indica, and Dal-
bergia sissoo, which are important nesting trees of
this species in its breeding range (Ali and Ripley
1983). Recently, Gilbert et al. (2004) reported that
sheesham (Dalbergia sissoo) and kandi (Prosopis ciner-
aria) were the main nest trees of White-rumped Vul-
tures in Pakistan. Thus, presence of all the nests in
pine trees in this study may be unusual.

The phenomenon of migration of immatures in
a different species of vultures (i.e., Himalayan Grif-
fons [Gyps himalayensis]; Virani et al. 2008) was not
observed in the present study. However, at five sites
(Dolla, Karnola, Baroh, Mhhad, and Barnera), I

Table 2. Ratio of young birds to adult White-rumped Vultures in Himachal Pradesh, India. Dashes (–) indicate that no
active nests were found in that breeding season.

NESTING

LOCALITY

BREEDING SEASON

2009–2010
BREEDING SEASON

2010–2011
BREEDING SEASON

2011–2012

OVERALL

RATIO OF

SUBADULT/
ADULTS

OVERALL

RATIO OF

HATCH-YEAR

JUVENILES/
ADULTS

RATIO OF

SUBADULT/
ADULTS

RATIO OF

HATCH-YEAR

JUVENILES/
ADULTS

RATIO OF

SUBADULT/
ADULTS

RATIO OF

HATCH-YEAR

JUVENILES/
ADULTS

RATIO OF

SUBADULT/
ADULTS

RATIO OF

HATCH-YEAR

JUVENILES/
ADULTS

Pehad 0.06 0.36 0.18 0.11 0.18 0.20 0.14 0.22
Tunnuhatti – – – – – – – –
Baghola 0.30 0.40 0.15 0.46 0.18 0.36 0.21 0.41
Dhameta – – – – – – – –
Katrah 0.21 0.14 – – – – 0.07 0.05
Salol 0.19 0.20 0.11 0.34 0.14 0.30 0.15 0.28
Dolla 2.27 0.16 1.99 0.24 1.84 0.26 2.03 0.22
Tarkhankad 0.05 0.32 – – – – 0.02 0.11
Nihari 0.09 0.35 0.20 0.27 0.24 0.19 0.18 0.27
Thurahan 0.17 0.28 0.21 0.14 0.15 0.15 0.18 0.19
Badgaon 0.05 0.22 0.17 0.28 0.15 0.31 0.12 0.27
Karnolaa 1.58 0.12 1.43 0.24 1.50 0.18
Harneraa 0.27 0.36 0.05 0.40 0.16 0.38
Padhua 0.48 0.33 0.17 0.39 0.33 0.36
Chhalahana 0.07 0.37 0.28 0.35 0.18 0.36
Mastgarha 0.17 0.23 0.36 0.44 0.27 0.34
Baroha 1.55 0.04 1.46 0.11 1.51 0.08
Palraa 0.29 0.33 0.47 0.32 0.38 0.33
Khabbal Kholia 0.53 0.07 – – 0.27 0.04
Badd

Drammana

0.56 0.16 0.33 0.44 0.45 0.30

Chattria 0.13 0.26 0.17 0.22 0.15 0.24
Palothara 0.24 0.32 0.26 0.44 0.25 0.38
Mhhadb 0.88 0.50 0.88 0.50
Barnerab 0.83 0.33 0.83 0.33
Total 0.31 0.22 0.40 0.20 0.40 0.25 0.43 0.24

a Site first found in 2010–2011.
b Site first found in 2011–2012.
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observed populations with age structures that might
reflect a phenomenon analogous to the migration
of immature Himalayan Griffons to lowlands: a high
ratio of subadults/adults. Relatively high ratios of
immature/adult vultures in my study likely resulted
from the presence of both juveniles and 2–3-yr-old
nonbreeding individuals that were all tallied as ‘‘im-
matures’’; such ratios may not be directly compara-
ble to those of Virani et al. (2008) for immature/
adult Himalayan Vultures.

Nesting success of 50% has been reported for
White-rumped Vultures in Rampur valley of Nepal
(Baral et al. 2005) for October 2002 to May 2003.
Nesting success rate in Himachal Pradesh in the
present study was a little higher than reported for
Nepal (Baral et al. 2005), likely due to the ban on
the manufacture, sale, and use of diclofenac in
2006.

Vulture populations in a very large part of their
natural distribution range have been extirpated due
to the catastrophic declines in their populations start-
ing in 1990s; therefore, information on ecological
parameters and potential conservation threats is im-
portant for the continued survival of these critical

species in their ecosystems. Most of the nest sites of
White-rumped Vultures in Himachal Pradesh were
near the roads; therefore, disturbance by human ac-
tivity and vehicular traffic is a possible concern. I
found no direct evidence that these factors hindered
successful breeding of vultures. However, monkeys
and baboons reportedly interfere in the normal
breeding of African vultures (Mundy et al. 1992, Em-
mett 2003, Roche 2000, 2006). Recently, Clements
et al. (2012) also reported monkeys as one of
the primary disturbances for nesting White-rumped
Vultures in Cambodia.

Continuous and uninterrupted availability of
food, especially during breeding season, is impor-
tant for vultures; therefore, many vultures are at-
tracted to easily available food sources, such as the
cattle sheds. Mundy et al. (1992) proposed that vul-
tures have coevolved with large herds of migratory
ungulates and Pain et al. (2008) reported that with
the disappearance of these herds from most of the
world range of vultures, the food supply formerly
provided by wild ungulates was replaced by domes-
ticated animals. Therefore, in the formulation of
conservation strategies (especially in situ), the role

Figure 2. Ratio of immature/adult White-rumped Vultures in Himachal Pradesh, India.
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of cattle sheds cannot be underestimated. Although
scarcity of food did not seem to play a significant
role in the ecology of vultures in the valley, the
sociocultural practices of carcass disposal need ur-
gent attention in future research.

Although some permanent source of water was
present in or around most of the nesting sites in
the study, I found no direct indications of depen-
dence of this vulture species on water sources near
nesting sites. However, water bodies were important
in the selection of nest sites in its normal range of
distribution (Ali and Ripley 1983). In addition, nest
sites were typically located in trees near water bodies,
with the nest placed in a prominent fork in African
vultures (Irwin 1981, Mundy 1982, Steyn 1982,
Tarboton and Allan 1984, Mundy et al. 1992, Steyn
1996, Tarboton 2001, Roche 2006); therefore, place-
ment of nests in pine trees by White-rumped Vul-
tures in Himachal Pradesh was not dissimilar, in that
these pines have very fine canopy with a number of
forks suitable for nest building.

In the current study, I found 24 breeding colo-
nies of White-rumped Vultures, mainly in the Kan-
gra District of Himachal Pradesh; I also found that
ratios of immature/adult vultures did not consis-
tently increase or decrease, and that the rate of nest
success was relatively high and possibly increasing.
However, given the catastrophic decline of this spe-
cies in the last decade and the level of the existing
population, consistent monitoring of these nesting
sites is needed to assess any substantial change that
might adversely affect these breeding populations,
and to establish baseline data for future studies.
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Table 3. Ratio of immature/adult White-rumped Vultures in Himachal Pradesh, India.

PERIOD

NUMBER OF

OBSERVATIONS

OR SITES

IMMATURES ADULTS

TOTAL

NO. OF

INDIVIDUALS

MEAN

NUMBER PER

OBSERVATION

TOTAL

NO. OF

INDIVIDUALS

MEAN

NUMBER PER

OBSERVATION

RATIO OF

IMMATURES/
ADULTS

Nov. 2009 11 45 4.09 102 9.27 0.44
Jan. 2010 9 64 7.11 89 9.89 0.72
Mar. 2010 9 64 7.11 93 10.33 0.69
May 2010 9 59 9 81 9 0.73
Oct. 2010 18 171 9.5 227 12.61 0.75
Dec. 2010 18 181 10.06 229 12.72 0.79
Feb. 2011 18 185 10.28 228 12.67 0.81
Apr. 2011 18 187 10.39 223 12.39 0.84
Oct. 2011 19 261 13.74 270 14.21 0.97
Dec. 2011 19 257 13.53 269 14.16 0.96
Feb. 2012 19 252 13.26 257 13.53 0.98
Apr. 2012 19 255 13.42 264 13.89 0.97

JUNE 2015 BREEDING WHITE-RUMPED VULTURES IN INDIA 189

Downloaded From: https://bioone.org/journals/Journal-of-Raptor-Research on 25 Apr 2024
Terms of Use: https://bioone.org/terms-of-use



———, T.R. SUBEDI, J.B. GIRI, H.S. BARAL, B. BIDARI, H.
SUBEDI, B. CHAUDHARY, I. CHAUDHARY, K. PAUDEL, AND

R.J. CUTHBERT. 2011. Population trends of Critically
Endangered Gyps vultures in the lowlands of Nepal.
Bird Conservation International 22:270–278.

CLEMENTS, T., M. GILBERT, H.J. RAINEY, R. CUTHBERT, J.C.
EAMES, P. BUNNAT, S. TEAK, S. CHANSOCHEAT, AND T.
SETHA. 2012. Vultures in Cambodia: population, threats
and conservation. Bird Conservation International 23:
7–24.

EMMETT, M. 2003. A preliminary survey of the density of
Chacma baboon at Ngala. Ecological Journal 5:84–89.

EZRA, A. 1918. Photos of vultures around carcasses in As-
sam. Bulletin of the British Ornithologists’ Club 38:55.

FOX, E.B. 1913. Voracity of vultures in the Gir forest. Jour-
nal of the Bombay Natural History Society 22:395–396.

GILBERT, M., J.L. OAKS, M.Z. VIRANI, R.T. WATSON, S.
AHMED, M.J.I. CHAUDHRY, M. ARSHAD, S. MAHMOOD, A.
ALI, R.M. KHATTAK, AND A.A. KHAN. 2004. The status
and decline of vultures in the provinces of Punjab
and Sind, Pakistan: a 2003 update. Pages 221–234 in
R.D. Chancellor and B.-U. Meyburg [EDS.], Raptors
worldwide: proceedings of the 6th World Conference
on Birds of Prey and Owls. WWGBP, Berlin, Germany,
and Budapest, Hungary.

———, M.Z. VIRANI, R.T. WATSON, J.L. OAKS, P. BENSON,
A.A. KHAN, S. AHMED, J. CHAUDHRY, M. ARSHAD, S. MAH-

MOOD, AND Q.A. KHAN. 2002. Breeding and mortality of
Oriental White-backed Gyps bengalensis in Punjab prov-
ince, Pakistan. Bird Conservation International 12:311–326.

———, R.T. WATSON, M.Z. VIRANI, J.L. OAKS, S. AHMED,
M.J.I. CHAUDHRY, M. ARSHAD, S. MAHMOOD, A. ALI,
R.M. KHATTAK, AND A.A. KHAN. 2006. Rapid population
declines and mortality clusters in three Oriental White-
backed Vulture Gyps bengalensis colonies in Pakistan
due to diclofenac poisoning. Oryx 40:388–399.

GILL, E.H. 1921. Nidification of the Himalayan Longbilled
Vulture tenuirostris. Journal of the Bombay Natural History
Society 27:951–952.

GOUGH, W. 1936. Vultures feeding at night. Journal of the
Bombay Natural History Society 38:624.

GREEN, R.E., I. NEWTON, S. SHULTZ, A.A. CUNNINGHAM, M.
GILBERT, D.J. PAIN, AND V. PRAKASH. 2004. Diclofenac poi-
soning as a cause of vulture population declines across the
Indian subcontinent. Journal of Applied Ecology 41:793–800.

GRIMMETT, R., C. INSKIPP, AND T. INSKIPP. 2001. Pocket
guide to the birds of the Indian subcontinent. Oxford
University Press, New Delhi, India.

GRUBH, R.B. 1973. Calcium intake in vultures of the genus
Gyps. Journal of the Bombay Natural History Society 70:199–200.

———. 1974. The birds of Gir forest (the ecology and
behaviour in Gir forest). Ph.D. thesis. University of
Bombay, Bombay, India.

———. 1978a. Competition and co-existence in Griffon
Vultures: (Gyps bengalensis, G. indicus and G. fulvus) in
Gir forest. Journal of the Bombay Natural History Society
75:810–814.

———. 1978b. The Griffon Vultures (Gyps bengalensis, G.

indicus and G. fulvus) of Gir forest: their feeding habits
and the nature of association with the Asiatic lion.
Journal of the Bombay Natural History Society 75:1058–
1068.

———. 1986. A comparative study of ecology and distribu-
tion of Indian Whitebacked Vulture (Gyps bengalensis)
Longbilled Vulture (Gyps indicus) in the Indian region.
Proceedings of the 19th International Ornithology Congress

2:2763–2767.
IRWIN, M.P.S. 1981. The birds of Zimbabwe. Quest Publish-

ing, Bulawayo, Zimbabwe.
IUCN. 2007. IUCN Red List of threatened species. http://

www.iucn.org (last accessed 16 December 2014).
JONES, A.E. 1916. Pseudogyps bengalensis White-backed Vul-

ture breeding in immature plumage. Journal of the Bom-

bay Natural History Society 24:369–370.
KANOJE, R. 1996. Nesting trees of White-rumped Vulture.

Newsletter for Birdwatchers 36:14.
LIVESEY, T.R. 1937. The habits of vultures. Journal of the

Bombay Natural History Society 39:398–399.
MUNDY, P.J., D. BUTCHART, J. LEDGER, AND S. PIPER. 1982.

The comparative biology of southern African vultures.
Vulture Study Group, Johannesburg, South Africa.

———. 1992. The vultures of Africa. Academic Press,
London, U.K.

PAIN, D.J., C.G.R. BOWDEN, A.A. CUNNINGHAM, R. CUTH-

BERT, D. DAS, M. GILBERT, R.D. JAKATI, Y.D. JHALA,
A.A. KHAN, V. NAIDOO, J.L. OAKS, J. PARRY-JONES, V. PRA-

KASH, A. RAHMANI, S.P. RANADE, H.S. BARAL, K.R. SENA-

CHA, S. SARAVANAN, N. SHAH, G. SWAN, D. SWARUP, M.A.
TAGGART, R.T. WATSON, M.Z. VIRANI, K. WOLTER, AND

R.E. GREEN. 2008. The race to prevent the extinction
of south Asian vultures. Bird Conservation International

18:S30–S48.
POSTUPALSKY, S. 1974. Raptor reproductive success: some

problems with methods, criteria and terminology.
Pages 21–31 in F.N. Hamerstrom, Jr., B.E. Harrell,
and R.R. Olendorff [EDS.], Raptor Research Report
No. 2. Management of raptors. Raptor Research Foun-
dation Inc., Vermillion, SD U.S.A.

PRAKASH, V. 1999. Status of vultures in Keoladeo National
Park, Bharatpur, Rajasthan, with special reference to
population crash in Gyps species. Journal of the Bombay

Natural History Society 96:365–378.

———, R.E. GREEN, D.J. PAIN, S.P. RANADE, S. SARAVANAN,
N. PRAKASH, R. VENKITACHALAM, R. CUTHBERT, A.R. RAH-

MANI, AND A.A. CUNNINGHAM. 2007. Recent changes in
populations of resident Gyps vultures in India. Journal of

the Bombay Natural History Society 104:129–135.

———, ———, A.R. RAHMANI, D.J. PAIN, M.Z. VIRANI, A.A.
KHAN, H.S. BARAL, Y.V. JHALA, R. NAOROJI, N. SHAH,
C.G.R. BOWDEN, B.C. CHOUDHURY, G. NARAYAN, AND P.
GAUTAM. 2005b. Evidence to support that diclofenac
caused catastrophic vulture population decline. Current

Science 88:2.

190 THAKUR VOL. 49, NO. 2

Downloaded From: https://bioone.org/journals/Journal-of-Raptor-Research on 25 Apr 2024
Terms of Use: https://bioone.org/terms-of-use



———, D.J. PAIN, A.A. CUNNINGHAM, P.F. DONALD, N. PRA-

KASH, A. VERMA, R. GARGI, S. SIVAKUMAR, AND A.R. RAH-

MANI. 2003. Catastrophic collapse of Indian White-
backed Gyps bengalensis and Longbilled Gyps indicus
Vulture populations. Biological Conservation 109:381–
390.

———, ———, ———, ———, ———, ———, ———,
———, AND ———. 2005a. Corrigendum to ‘‘Cata-
strophic collapse of Indian White-backed Gyps bengalen-
sis and Long-billed Gyps indicus Vulture populations.’’
Biological Conservation 124:559.

ROCHE, C. 2000. Bird of prey nest survey at Ngala. Ecological
Journal 2:142–146.

———. 2006. Breeding records and nest site preference of
Hooded Vultures in the greater Kruger National Park.
Ostrich 77:99–101.

SHARMA, I.K. 1970. Breeding of the Indian Whitebacked
Vulture at Jodhpur. Ostrich 41:205–207.

SMITH, O.A. 1915. Vultures feeding after sundown. Journal
of the Bombay Natural History Society 23:579.

SNEDECORE, G.W. AND W.G. COCHRAN. 1993. Statistical
methods. Oxford and IBH Publ. Co., New Delhi, India.

STEYN, P. 1982. Birds of prey of southern Africa: their iden-
tification and life histories. David Philip, Cape Town,
South Africa.

———. 1996. Nesting birds: the breeding habits of south-
ern African birds. Fernwood Press, Vlaeberg, South
Africa.

TARBOTON, W. 2001. A guide to the nests and eggs of south-
ern African birds. Struik, Cape Town, South Africa.

——— AND D. ALLAN. 1984. The status and conservation of
birds of prey in the Transvaal. Transvaal Museum Mono-
graph No. 3, Transvaal Museum, Pretoria, South Africa.

THAKUR, M.L. AND S.K. NARANG. 2012. Population status
and habitat-use pattern of Indian White-backed Vul-
ture (Gyps bengalensis) in Himachal Pradesh, India.
Journal of Ecology and the Natural Environment 4:173–180.

VIRANI, M., J.B. GIRI, R. WATSON, AND H.S. BARAL. 2008.
Surveys of Himalayan Vultures (Gyps himalayensis) in
the Annapurna Conservation Area, Mustang, Nepal.
Journal of Raptor Research 42:197–203.

Received 24 September 2012; accepted 5 November 2014
Associate Editor: Jessi L. Brown

JUNE 2015 BREEDING WHITE-RUMPED VULTURES IN INDIA 191

Downloaded From: https://bioone.org/journals/Journal-of-Raptor-Research on 25 Apr 2024
Terms of Use: https://bioone.org/terms-of-use



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /CreateJDFFile false
  /Description <<
    /ENU ([Based on 'AP_Press'] Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName (U.S. Web Coated \(SWOP\) v2)
      /DestinationProfileSelector /WorkingCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
  /SyntheticBoldness 1.000000
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [630.000 810.000]
>> setpagedevice


