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Executive Summary of the Project
During mid-1980s around 85 million vultures were estimated to be found in Indian
subcontinent, Gyps densities were so high that they were considered a hazard to aircrafts
(Grubh et al. 1990). Such abundance was due to the presence of unlimited food supply in
the form of domestic ungulates (Pain et al. 2008). Such high abundance of vultures came
to sudden and rapid decline during late 1990s, first documented in Keoladeo National Park
(Prakash 1993, Prakash 2003). Subsequent surveys showed similar declines in the entire
Indian subcontinent (Prakash et al. 2003, 2005, 2007, Gilbert et al. 2004, 2006; Green et
al. 2004, Oaks et al. 2006, Pain et al. 2008). Veterinary use of the non-steroidal antiinflammatory drug (NSAID) diclofenac present in carcasses of domestic ungulates was
found to be perhaps the only cause of such catastrophic declines (Green et al. 2004, Oaks
et al. 2004). The license to manufacture and to sale the drug diclofenac for veterinary
purpose was withdrawn by the Drug Controller General of India via a letter dated May 11,
2006. Although, the sale of diclofenac for veterinary purposes is legally banned, probable
use of human NSAID diclofenac sodium for livestock treatment is still prevalent. This
fact, compounded with habitat destruction, is a primary concern for the existing vulture
populations in India.

The Bandhavgarh Tiger Reserve has four resident species of vultures in the wild. These
are White-rumped Vulture (Gyps bengalensis), Indian Vulture (Gyps indicus), Egyptian
Vulture (Neophron percnopterus) and Red-headed Vulture (Sarcogyps calvus). The
population of three species i.e. White-backed Vulture, Red-headed Vulture and Indian
Vulture in the wild has drastically declined over the past decade with all the three species
listed as critically endangered (CR) by IUCN and Egyptian Vulture as Endangered (EN).
Monitoring of vultures has only recently commenced in India. Although small groups of
each of the four species of vultures continue to be observed in Bandhavgarh Tiger
Reserve, the population of each species continues to decline. To recuperate this decline
and to ensure long-term conservation of vultures in Bandhavgarh area, there is an urgent
need to initiate a project with multipronged conservation approach. Considering the
gravity of problem, The Corbett Foundation in collaboration with Forest Department of
Bandhavgarh Tiger Reserve and with the financial support from the Rufford Foundation
launched a project aiming to conserve the vultures in and around the Bandhavgarh Tiger
Reserve (BTR) in the month of April 2014.
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Road network in and around Bandhavgarh Tiger Reserve was used to monitor the
population status of vultures on a large scale covering about 11,420 km of road distance.
Eight main road networks were used for extensive search and repeated about ten times
during different months. We calculated encounter rates using road transects for all four
resident species of vultures per 100 km. Encounter rate was highest for Indian Vulture
(9.27±2.56), followed by White-rumped Vulture (5.54±3.39) and Egyptian Vulture
(4.35±1.60). Red-headed Vulture had lowest encounter rate (1.97±1.56).

Population assessment was further supplemented by monitoring of vultures at roosting
sites, carcass sites and temporary resting sites. Nest count method was also used to assess
breeding population of vultures. We detected 82 nests of Indian Vulture, 6 nests of
Egyptian Vulture and 1 nest each of Red-headed Vulture and White-rumped Vulture.
Nests were monitored till March 2015 and by that time 79 nests had nestlings at different
stages of development. We detected 31 carcases for the period of one year. Indian Vulture
had the highest flock size (17.45±4.96), followed by White-rumped Vulture (7.16±2.76),
Egyptian Vulture (4.03±1.30) and Red-headed Vulture (3.06±1.19). We achieved 262
roost counts at 6 roosting sites for Indian Vulture. No permanent roosting sites were
located for other three species.

Breeding behaviour of Indian Vulture was monitored extensively by regular field trips to
their nesting sites, all of which were located inside the Protected Area. Observations of
copulations, nest building activities, egg laying, incubation period, nestlings, feeding of
nestlings by parents were recorded.

Questionnaire surveys were carried out both with the forest department and the local
villagers living around study area to get more information about the presence and sightings
of vultures in different areas and beats. Questionnaire survey was aimed to know the
human perspective towards the vultures. Out of 76 beats surveyed 44 beats had vulture
sightings, giving (57.89%) of the beats with active vulture sightings. Vultures had more
frequency of sightings at the time of kills (88.63%). Only small proportion of the beats
has nesting and roosting sites (17.9%).

Of 229 respondents surveyed, 86.46% were male and 13.53% were female.
Overwhelming proportion of respondents (90.82%) was aware about the catastrophic
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vulture declines but was unaware of the cause of the population drop. When asked about
the reasons responsible for population drop, 20.96% of the respondents answered that
some chemical drug was responsible for vulture population crash but they did not know
the name of the drug and had never before heard of diclofenac. The diclofenac toxicity
awareness was seriously lacking among the local communities as only 12.66%
respondents have slight idea that the some drug is responsible for the steep decline of the
vulture.

Conservation awareness campaigns were regularly held based on questionnaire survey.
Villages located near the study area were made more aware about the dumping practices,
diclofenac free treatment of their livestock and the main focus was being on diclofenac
toxicity awareness.

Awareness campaigns were also held in different schools and other educational institutes
around the study area to make the students aware about the recent vulture declines, causes
for declines, importance of vultures as scavengers and related conservation issues.

Regular meetings were held with veterinarians operating around the study area and
meloxicam (safe alternative drug) was distributed to them to promote use of meloxicam in
the area. The availability of meloxicam at subsidized price in future was thoroughly
discussed.
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CHAPTER 1

INTRODUCTION

_______________________________________________________________________
1.1 Rationale
India has nine species of vultures in the wild. Out of these species, the population of three
species i.e. White-rumped Vulture (Gyps bengalensis), Slender-billed Vulture (Gyps
tenuirostris) and Indian Vulture (Gyps indicus) has declined drastically over the past
decade. During mid-1980s India had around 85 million vultures but drastic population
declines were witnessed between 1996 to 2007 wiping 99% of vulture population. Because
of such widespread and rapid population declines, all three vulture species were listed as
Critically Endangered by IUCN, the World Conservation Union in 2000. This status
indicates a high risk of global extinction in the wild in the near future. Prakash (1999) first
reported population declines of >95% for Gyps vultures in Keoladeo National Park, India,
which occurred within a 10-year period. Subsequent surveys, over the next decade,
confirmed massive declines (>96%) of three species of Gyps vultures in India. Rapid
declines have been similarly noted in Pakistan and Nepal. More recent declines in
Egyptian Vulture (Neophron percnopterus) and Red-headed Vulture (Sarcogyps calvus)
have also been documented throughout India.

Veterinary use of diclofenac, a non-steroidal anti-inflammatory drug (NSAID), has been
identified as the main factor responsible for the declines of species of Gyps vultures in
South Asia. Studies have established that diclofenac is toxic to vultures (Oaks et al. 2004;
Swan et al. 2006a) and is widespread in cattle carcasses across India (Taggart et al. 2007)
at sufficient concentrations to be the principal cause of the declines (Green et al. 2006,
2007). Vultures die when they consume the carcass contaminated with diclofenac drug.
Though other reasons like lack of nesting sites, decrease in the carcass availability owing
to the fact that traditional farming is now largely being replaced by mechanical farming
has led decrease in the domestic ungulates, extensive use of pesticides, insecticides and
other related drugs, changes in land use pattern etc have also their impacts on vulture
populations, but they cannot be held responsible for the recent catastrophic decline. The
combined effect of diclofenac and other reasons pushed these natural cleaners of our
environment to the verge of extinction.
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The steep decline in vulture population drew attention of people from all over the world
and in 2006; Indian Government banned the veterinary use of diclofenac. Although, the
manufacture and sale of diclofenac for veterinary purposes is banned, probable use of
human NSAID diclofenac sodium for livestock treatment is still prevalent. This fact,
compounded with habitat destruction and decrease in carcass availability, is a primary
concern for the existing vulture populations in India.

Bandhavgarh Tiger Reserve (henceforth referred to as BTR) is located in the Madhya
Pradesh state of India (Map 1). According to the Forest Department (2010), BTR
supported a very good population of vultures. Although the rapid assessment of vulture
population in the BTR has been conducted by Bombay Natural History Society, but there
is lack of information on the distribution and status of vultures in Bandhavgarh area and
various threats for the conservation of vultures. A holistic study with multipronged
approach for the conservation of vultures in and around Bandhavgarh Tiger Reserve was
submitted to the Rufford Foundation. This report presents the results of the activities
conducted for vulture conservation in Bandhavgarh area.

1.2 Objectives
The current study was devised with the general objective of assessing the status,
distribution and conservation of vultures in and around Bandhavgarh Tiger Reserve with
the following specific objectives.
1) Status and population estimation of vultures in and around Bandhavgarh Tiger
Reserve
2) Monitoring of roosting and nesting sites
3) Capacity building programme for local veterinary practitioners
4) Awareness creation among local communities

1.3 Study Species
Bandhavgarh Tiger Reserve harbours four resident vulture species and two migratory
vulture species, which are briefly described as follows:
Indian Vulture (Gyps indicus)
Gyps indicus breeds in South-east Pakistan and peninsular India, south of the Gangetic
plain, north to Delhi, east through Madhya Pradesh, south to the Nilgiris, and occasionally
further south (Collar et al. 2001). It was common until very recently, but since the mid-
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1990s has suffered a catastrophic decline (over 97%) throughout its range. This was first
noticed in Keoladeo National Park, India (Prakash et al. 2003), where counts of feeding
birds fell from 816 birds in 1985-1986 to just 25 in 1998-1999. Extensive research has
identified the non-steroidal anti-inflammatory drug (NSAID) diclofenac to be the cause
behind this rapid population collapse (Green et al. 2004, Oaks et al. 2004a,). In 2007, the
total Indian population, based on extrapolations from road transects, was estimated at
45,000 individuals, with a combined average annual decline for this species and G.
tenuirostris of over 16% during 2000-2007 (Prakash et al. 2007).

Found mostly in cities, towns and villages near cultivated areas, and in open and wooded
areas, this species feeds almost entirely on carrion, and often associates with Whiterumped Vulture, when scavenging at rubbish dumps and slaughterhouses. It nests almost
exclusively in colonies on cliffs and ruins.

Indian Vulture is a resident and breeds in Bandhavgarh Tiger Reserve.

White-rumped Vulture (Gyps bengalensis)
Gyps bengalensis occurs in Pakistan, India and Bangladesh, Nepal, Bhutan, Myanmar,
Thailand, Laos, Cambodia and southern Vietnam, and may be extinct in southern China
and Malaysia (BirdLife International 2001). It has been recorded from South-east
Afghanistan and Iran where its status is currently unknown. As recently as 1985 the
species was described as "possibly the most abundant large bird of prey in the world"
(Houston 1985). Since the mid-1990s, it has suffered a disastrous decline (over 99%)
across the Indian Subcontinent (the majority of its historic range), first noticed in
Keoladeo National Park, India (Prakash et al. 2003), but mirrored in Pakistan (Gilbert et
al. 2006) and Nepal (Baral et al. 2005, Chaudhary et al. 2012), to the point that the species
is highly threatened with extinction. Extensive research has identified the non-steroidal
anti-inflammatory drug (NSAID), diclofenac, to be the cause behind this rapid population
collapse (Green et al. 2004, Oaks et al. 2004a, and Shultz et al. 2004). Declines in India
between 2000 and 2007 averaged 43.9% per year (Prakash et al. 2007).

White-rumped Vulture is a permanent resident and breeds in Bandhavgarh Tiger Reserve.

3
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Red-headed Vulture (Sarcogyps calvus)
Sarcogyps

calvus

occurs

in

Pakistan,

Nepal, India,

Myanmar, Thailand, Laos, Vietnam, Cambodia, peninsular Malaysia,

Bhutan,

and Singapore,

(Ferguson-Lees et al. 2001). It is hypothesized that same drug (NSAID) diclofenac, has
been responsible for the observed trends of population decline in Red-headed Vulture.

Red-headed vulture is a resident and breeds in the Bandhavgarh Tiger Reserve.

All the above three species are listed as critically endangered on IUCN Red List of
threatened species, (http://www.iucnredlist.org/).

Egyptian Vulture (Neophron percnopterus)
Neophron percnopterus occupies a large range. The bulk of the resident population occurs
in Ethiopia and East Africa, Arabia and the Indian Subcontinent, while Saharan and
Sahelian

parts

of

Africa

in Algeria, Niger, northernmost Cameroon,

Chad and

northern Sudan also hold significant but presumably smaller populations (I. Angelov in
litt. 2012). The European population has declined by over 50% in the last three
generations (BirdLife International 2004). Similar declines are reported from the Middle
East (S. Aspinall in litt. 2005). Most critically, the species has undergone a catastrophic
decline (>35% per year) since 1999 in India, where numbers detected on road transects
declined by 68% between 2000 and 2003 (Cuthbert et al. 2006).

Egyptian Vulture is a resident and breeds in the Bandhavgarh Tiger Reserve.

Egyptian vulture is currently listed as globally endangered on IUCN Red List of
threatened species, (http://www.iucnredlist.org/).

Besides the above four resident species, Bandhavgarh Tiger Reserve has two migratory
winter visitors.

Griffon Vulture (Gyps fulvus)
This species has extremely large range and population trend appears to be increasing and
thus has been listed as least concern on IUCN Red List of threatened species.

4
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Small population of Griffon Vulture winters in Bandhavgarh and is often seen feeding on
carcasses along with other Gyps species.

Cinereous Vulture (Aegypius monachus)
This species has suffered population declines in its Asiatic range and has been thus listed
as near threatened on IUCN Red List of threatened species.
There are individual records of Cinereous Vulture sightings in Bandhavgarh in past but no
sighting was recorded during the current study.

1.4 Duration of the project
The Rufford Foundation approved the grant in February 2014 and we received the fund in
the March 2014. The activities of the project were initiated in April 2014 and completed in
March 2015. The data was analysed in April and May 2015 and report was written in the
June 2015.

Plate 1: A pair of Egyptian Vulture in the study area

5
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CHAPTER 2

STUDY AREA

________________________________________________________________________
2.1 Location of the study area
Bandhavgarh Tiger Reserve forms part of the Central Indian Highlands. It is located
between the Vindhya and the Eastern flanks of Satpura hill ranges and falls in Umaria,
Katni and Shahdol Districts of Madhya Pradesh (Map 1)
The Reserve lies between 230 27' 00'' to 230 59' 50" North latitude and 800 47' 75" to 810
15' 45" East longitude. It is largely surrounded by Umaria Forest Division, short stretch in
West by Katni Forest Division and another stretch along Son River in North East by North
Shahdol Forest Division. Umaria - Rewa Road (State Highway No. 11) breaks the
continuity of the Park - Khitauli range from Tala range and bisects the Panpatha
Sanctuary. Another road namely Parasi – Khitauli – Barhi passing through Khitauli range
divides it. The Western part of this range is in the form of a strip; whose width at places
becomes narrow even up to 3 to 4 km. There is also a road passing through Kallawah
range that connects Karkeli to Manpur, a Block Headquarter and a big market place. Thus,
the fragmentation of the habitat restricts the free movement of wildlife populations and at
times results in road hits of wild animals by fast moving vehicles.

2.2 Administrative blocks
The Protected Area comprises of two conservation units viz. the Bandhavgarh National
Park having an area 452.667 km2 (including 12.66 km2 of Revenue patches) and Panpatha
Wildlife Sanctuary is 264.236 km2. Both of these units are under the unified
administration of the Tiger Reserve (Map 2).

2.3 Extend of the study area
The core area of tiger reserve consists of Bandhavgarh National Park and Panpatha
Wildlife Sanctuary 716.903 km2 and the surrounding buffer include 820.03 km2, adding up
to 1536.93 km2 as the total area of the Tiger Reserve (Map 2).

6
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Map 1: Location of Bandhavgarh Tiger Reserve
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Map 2: Location of BTR with demarcation of Protected Areas boundary

2.4

Protected Area notification

Bandhavgarh National Park was notified under the Madhya Pradesh National Park Act
1955 (No. VII of 1955), covering an area of 105 km2 of Tala Reserved Forest Block, vide
Madhya Pradesh (M.P.) Govt. Forest Department Notification No. 2977/X/68 dated 2303-1968. The intensity of protection afforded to the this area according to its status as
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National Park, yielded exceedingly good results with the habitat conditions becoming
ideal and abundant proliferation of wildlife within 15 years. Looking to the increasing size
of wildlife populations, the State Government in 1982 declared its intention to enlarge the
National Park area by adding 343.84 km2 and accordingly notified 317.50 km2 km dense
Reserved Forests and 26.34 km2 protected forests of Umaria amd Katni Districts
(erstwhile Shahdol & Jabalpur districts, respectively). Subsequently, Govt. of M.P. vide
notification No. 2411/X-12/10-83 dated 04-06-83 declared 245.842 km2 of Umaria Forest
Division as Panpatha Wildlife Sanctuary, which forms the northern boundary of Khitauli
Range of the extended part of the National Park. However, the Sanctuary came under the
unified management of Bandhavgarh Tiger Reserve after 12 years in September 1995.
There are no villages and legal rights at present in the finally notified Tala Range of the
Tiger Reserve. Relocation of the then existing two hamlets was done during 1978-79.
Nistar commutation and grazing concessions exercised in the old National Park area by
the villagers became extinct under the Madhya Pradesh National Park Act 1955. In 2007,
an area of 716.905 km2 has also been notified as core zone under Wildlife (Protection)
Act, 1972 vide notification No. F15-31-2007-10-2 dated 24.12.2007. Whereas, the buffer
area of 820.035 km2 has been declared vide notification No. - F-15-17-2010-10-2, Bhopal
Dated 27 Oct. 2012 by Government of Madhya Pradesh.
2.5

Flora

The floral diversity of Bandhavgarh Tiger Reserve comprises of about 515 plant species,
Sal (Shorea robusta) being the principal tree species. Other major tree species are
Terminalia tomentosa, Anogeissus latifolia, Laegostroemia parviflora, Terminalia arjuna,
Syzygium cuminii, Diospyros melanoxylon, Boswellia serrata, Buchnania lanzan and
Emblica officinalis, among others. Bamboo Dendrcalamous strictus is seen commonly
within the Tiger Reserve
2.6
Fauna
Bandhavgarh Tiger Reserve harbours a wide range of faunal species some of which figure
prominently in the IUCN Red List. These species include Cuon alpinus, Vulpes
bengalensis, Melursus ursinus, Lutra perspicillata, Panthera tigris tigris, Panthera pardus
and Python molurus. A total of thirty seven species of mammals have been recorded in
Bandhavgarh so far. The Tiger Reserve also holds around 250 species of birds, more than
100 species of butterflies and around 40 species of reptiles.
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CHAPTER 3

METHODOLOGY

________________________________________________________________________
3.1 Status and population monitoring
There are various techniques to determine the status and population of the raptors. Out of
these techniques, to determine status and population of different species of vultures found
in the Bandhavgarh Tiger Reserve, we have used road surveys, carcass monitoring, roost
count, nest count and questionnaire survey with the villagers and forest guards.

Road surveys
Surveys for raptors often have been conducted along roads where raptors are observed and
counted from vehicles (Andersen et al. 1985). Surveys along roads have been used to
describe raptor distribution, diversity (Ross et al. 2003), relative abundance in relation to
land-use practices (Sorley and Andersen 1994) and habitat use at broad spatial scales
(Garner and Bednarz 2000). Road counts are favoured because they are relatively easy to
implement (cars and roads are available almost everywhere), relatively inexpensive, and
because vast areas of suspected habitat can be covered in a short time, counts from
vehicles are suspected to yield more detections than counts performed by foot.

Plate 2: Research team conducting road surveys
All vultures observed, in flight or on the ground or trees, were recorded for species,
number of individuals, time, location and activity. Methodology was broadly similar to the
one that is employed for monitoring raptors in extensive road count surveys. All vultures
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seen were recorded by stopping the vehicles to verify identification and activity details
with binoculars and photographs where necessary. All surveys were carried out by
experienced observers. Observation teams contained one data recorder and two observers,
one on each side of the vehicle. Most transects were monitored during morning (08001100hrs) and Evening (1600-1900hrs), when vultures were more likely to be active
General weather conditions (clear, partly cloudy, complete cloud cover, rain; wind
conditions) were recorded. The counts were not made during periods of poor visibility.

Caracas Monitoring
Vultures are obligate scavengers feeding primarily on carrion. Old World vultures rely
almost exclusively on vision to detect carcass while searching huge areas using energetic
effective thermal soaring and forage in diffusive groups. The Gyps vultures, forage
collectively for carrion. In flight, they keep in visual contact with conspecifics. When any
of the vultures discovers a carcass and descends to feed on it, the information is conveyed
to others in the area by creating what is known as local enhancement effect. A chain
reaction of information transfer extends from the carcass as descending vultures are
followed by other vultures, who cannot directly see the carcass, ultimately drawing
vultures near the carcass from an extensive area over a short period of time. The
gregarious foraging habits of vultures thus provide an easy and an efficient way of
determining population indices on carcasses.

A total of 31 carcasses were found during the study period (Appendix 1). The information
regarding the location of carcasses came from two sources. Firstly, the carcass
encountered during the road surveys and secondly, the location or presence of carcasses
given by the local villagers. Once the flock of vultures was encountered, the nature of their
flight pattern was determined by monitoring the flock and if the characteristic descent was
detected, the flock was followed to trace the possible carcasses.

We noted the number of each species of vultures feeding on these 31 carcasses. The
carcasses were identified to the species level and their nature of death was investigated
and categorized as either (a) Natural and (b) Predation.
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We also noted the presence of other avian and mammalian scavengers present or feeding
on carcasses. Other parameters like distance of carcass from the road, distance of carcass
from nearest nesting and roosting sites, distance from nearest water body, status of the
carcasses etc were also noted. If we reached or detected carcass after vultures had left,
questionnaire surveys was carried out in the immediate vicinity of the human habitation to
assess the number of vultures that had visited carcasses. A brief questionnaire survey was
also held with the owner of the domestic carcass wherever possible to assess the cause of
the death and recent veterinary history of the carcasses.

Plate 3: Vultures feeding on a carcass of domestic livestock
The observations were carried out using 10X50 binoculars while maintaining an
appropriate distance from the carcass. We also noted the GPS coordinates of all carcasses
found. Qualitative assessment of the percentage of carcass remaining when first detected
found was also made. Observations were carried out for whole day or up to the time when
vultures left the carcass. A secondary check was also made the next day just in case there
were any chances of vultures returning to the carcass the following day.

Roost Counts
Roost counts were carried for Indian Vultures only. Indian Vulture is a cliff-nesting bird.
The populations of other three vulture species in our study area is highly scattered and no
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permanent roosting sites were found for other three vulture species. White-rumped Vulture
roosts on trees and all potential roosting sites monitored for White-rumped Vulture were
temporary not permitting any statistical analyses. No roosting sites for Red-headed
Vulture were found owing to its very low population and rare sightings. Egyptian Vultures
roosts on cliffs in very loose groups and did not yield any significant data to do further
analyses. Comparatively good population of Indian Vulture permitted roost counts enough
to get statistically sufficient data.

Four roosting sites for Indian Vulture were studied. There was no difficulty in locating
roosting sites as Indian Vulture roost on cliffs and majority of cliffs are concentrated in
Tala Range. These cliffs are traditionally known to be used by Indian Vultures for both
roosting and nesting.

Plate 4: A roosting site of Indian Vulture in the study area

Vultures were counted in morning and evening hours. In the morning hours, vultures were
counted half an hour before sunrise until all vultures left the roost and few small numbers
of remaining birds left could be easily counted. In the evening, vultures in the roost were
counted three hours before sunset, and the arriving vultures were counted till all vultures
entered the roost. Roost counts were made from a position that afforded visibility of all
vultures entering and leaving the roost. To test the precision of counts, two observers
counted vultures simultaneously.
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On some occasions roost counts were unsuccessful on account of fog, mist or rainfall and
sometimes vultures left at a time in such large numbers and thus proved hard to keep track
of counts.

Nest Count
We searched for nests of all the four species of vultures in our study area. The previous
knowledge of nesting sites provided by forest officials was used to search for any vulture
nests. All the cliffs were searched and looked for any signs of nests. All the nests of Indian
Vultures and Egyptian Vultures were found on cliffs. We were able to locate only one nest
each of White-rumped Vulture and Red-headed Vulture. The traditional nesting sites of
White-rumped Vulture were extensively searched and 10 old nests were found. All these
nests remained abandoned and were not used again. We located 82 nests of Indian Vulture
(Table 4); all of the nests were on cliffs. The nests were monitored till the end of March.
By the end of March, 79 nests had nestlings. Three nests failed among which two had eggs
and one nest was deserted for unknown reasons.

Plate 5: An Indian Vulture at the nest
The breeding period of Egyptian Vulture could not be studied on account of the delay in
receiving the permission required to work in core area of Bandhavgarh Tiger Reserve,
which hosts all the cliffs. We received the permission in June 2014. By this time, the
fledglings of Egyptian vultures had already left the nest. The second breeding season was
also not covered owing to the completion of project in March 2015.

14

Status and Conservation of Vultures in and around the Bandhavgarh Tiger Reserve

Final Report by The Corbett Foundation |2015

Questionnaire surveys
Questionnaire survey was carried out to determine local communities’ views about the
past and the present status of vultures and their conservation in Bandhavgarh area. The
questionnaire survey was conducted in the villages located in and around Bandhavgarh
Tiger Reserve. Structured questions were administered to a sample of 229 households. The
respondents were selected randomly. One adult person was interviewed at his/her
residence or the immediate vicinity of the residence. Most of the questions were close
ended although some open ended questions were included following the need. We pretested the questions on a sample of 20 households and the necessary changes were made.
Similar questionnaire survey was conducted in 76 beats with the respective beat guards in
8 ranges of BTR to determine the status of vultures (Table 6). Colour photographs were
presented to each beat guard for proper identification of vulture species and then the
questionnaire was used to collect the information about the presence of roosting and
nesting sites in beats, their past distribution and the habitat used by the vulture species in
their area.

Plate 6: Research team conducting questionnaire survey with the forest personnel
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3.2 Breeding behaviour of Indian Vulture
All Occurrence Sampling
The All Occurrence Sampling was used to determine the breeding behaviour of the
vultures. This technique is especially useful in determining the rate, frequency, or
synchrony of occurrence of specific behaviours. All Occurrence Sampling performs very
well if certain conditions are obeyed in field.
a) The animals and the behavioural events are easily observed.
b) The behavioural events have been carefully defined so that they are easily
recognized.
c) The behavioural events never occur more rapidly or more frequently to record.
All above assumptions were easily met in field as there was little or no chance of species
misidentification; Indian Vulture, being the only cliff nesting vulture in our study area
other than the Egyptian Vulture, which is easily distinguishable. The copulations in Indian
Vulture do not occur so rapidly as to be missed or difficult to record. Actual time of
occurrence of mountings by males on females, other than the frequency of such mountings
was noted so as to understand the temporal distribution of breeding behaviour of Indian
Vulture.

Plate 7: Research team recording data on the breeding behaviour of vultures
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Observations on breeding behaviour were conducted at all nesting colonies. Between
August 20, 2014 and March 2015, we spent 5hrs in morning (0700-1200hrs) and 4hrs in
the evening (1400-1800hrs) on alternating days observing vultures from the side opposite
to the nesting and roosting cliffs. All stages of breeding season of year 2014-2015, were
covered. Individuals and sexes of these large birds are visually indistinguishable in the
field. Vultures differ from other raptors in that both sexes have similar parental roles
(Newton 1979). Time, duration, and location of copulations, the length of time adults were
present at nesting sites and other activities and incidents related to copulation behaviour
were noted at each nesting colony.

All vultures of the genus Gyps lack plumage

characteristics or external features from which sexes can be identified (Xirouchakis and
Poulakakis 2008). Indian Vulture shows virtually no sexual dimorphism and consequently,
recognition of different members of a pair was based on positions which they adopted
during mounting.
The copulations were recorded both by direct means whereby observers scanned the cliffs
with 10X50 binoculars for any mounting event and indirectly by listening to the male's
distinctive hoarse call produced when male grips the female's ruff while balancing on her
back (as described for the White-rumped Vulture, Mundy 1982). With lateral motions of
his tail, the male knocks the female's tail from side to side before leaning back and
pressing his tail down to ejaculate when the cloacae are juxtaposed. The copulation was
considered behaviourally successful when cloacal contact was believed to have occurred.
3.3 Investigation of use of diclofenac and its presence in carcasses
To determine the use of human NSAID diclofenac in cattle treatment, we conducted
meetings with the owners of medical shops and para-vets operating in the Bandhavgarh
area. The project team visited most of the medical shops (that also sells veterinary drugs)
located in the Bandhavgarh area and had off-the-record meetings with them. A list of paravets operating in the Bandhavgarh area was prepared and one-to-one meetings were
organized to find out the use of diclofenac in the Bandhavgarh area in treating sick
livestock.
Due to the unavailability of any investigating lab in Madhya Pradesh, we were not able to
test the sample of carcasses of the cattle for the presence of diclofenac. We are in touch
with Bombay Natural History Society to collaborate for the testing of carcass for the
presence of diclofenac.
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3.4 Capacity building of local veterinary practitioners
To enhance the capacity and awareness level of local veterinary practitioners, meetings
were conducted with higher authority of the veterinary department and management of
veterinary colleges to organize workshops and meetings for the local practitioners and
veterinary students. To increase the impact of workshops in veterinary colleges, we invited
Dr. Andrew Hopker from Royal (Dick) School of Veterinary Studies, University of
Edinburgh, UK. Resource material was developed for organising workshops in veterinary
colleges.

3.5 Awareness creation among local communities
Meetings were conducted with the school management and village headmen to get their
support in organising awareness programmes in schools and villages located in and around
the Bandhavgarh Tiger Reserve. PowerPoint Presentations, Quiz contests were developed
in the local language to organize awareness programmes in schools and villages. A movie
titled “Vanishing Vultures” was screened to pass on information regarding plight of
vultures in India. Large number of posters regarding vulture conservation was developed
in English and Hindi languages. The posters were displayed in local schools and
community centres.

fx) cpkvks

i;kZo j.k cpkvks

cak/kox<+ esa fx)ksa dk laj{k.k

Plate 8: PowerPoint presentation developed in local language for awareness

18

Status and Conservation of Vultures in and around the Bandhavgarh Tiger Reserve

Final Report by The Corbett Foundation |2015

Plate 9: Poster on Plight of India’s Vultures in English and Hindi
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CHAPTER 4

RESULTS AND DISCUSSION

________________________________________________________________________
4.1 Population estimation
Based on four different methods employed for assessing the population estimates, the
population range of 4 resident species of vultures in the Bandhavgarh Tiger Reserve is
provided in table 1. The population of IndianIndian Vulture is highest (300-350) followed
by White-rumped Vulture (120-150), Egyptian Vulture (70-90) and Red-headed Vulture
(30-50). Total vulture population in Bandhavgarh Tiger Reserve is estimated 520-640
individuals.

Table 1: Population range of resident vulture species in Bandhavgarh Tiger Reserve
S. No.

Species

Population Range

1

Indian Vulture

300-350

2

White-rumped Vulture

120-150

3

Egyptian Vulture

70-90

4

Red-headed Vulture

30-50

During the study period, no roosting or nesting site was found in the buffer zone and all
the roosting and the nesting sites were in the core zone of Bandhavgarh Tiger Reserve.
Vultures feeding on domestic carcases formed loose roosting colonies around the
immediate vicinity of the carcass but left for the core zone of the BTR as soon as the
carcasses were consumed.

4.2 Encounter rates
Encounter rates per species, an indicator of how frequently a species was encountered in
the study area were calculated as the sum of the number of individuals detected on a given
transect or road divided by the length of that transect or road. Figures are expressed as
number of individuals per 100 km. We achieved 623 vulture detections over the combined
distance of 11,380 km for the period of one year (Table 2). Detections were large enough
to estimate encounter rates of all four vulture species.

The encounter rate of a given species might be influenced by its size. Species like vultures
are among the larger, heavier, long winged species and provide good encounter rates not
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only in account of their abundance but probably because of their higher detection
probabilities derived from their larger size and behaviour. Large bodied and heavier
species might be detected more easily particularly in open habitat as individuals are less
able to remain concealed by vegetation. Additionally, vultures tend to perch on high
exposed branches during the early morning hours, and soar during warmer periods, thus
favouring detection (Fuller and Mosher 1987).

Table 2: Encounter rate of resident vulture species in Bandhavgarh Tiger Reserve
S. No. Species

Detections

Distance

Encounter rate

(km)

per 100 km

1

Indian Vulture

300

3233

9.27

2

White-rumped Vulture

151

2722

5.54

3

Egyptian Vulture

119

2735

4.35

4

Red-headed Vulture

53

2690

1.97

Encounter rates were calculated for each species separately per 100 km at 95% confidence
interval (Figure 1). Encounter rate was the highest for the Indian Vulture (9.27±2.56),
followed by White-rumped Vulture (5.54±3.39) and Egyptian Vulture (4.35±1.60). Redheaded Vulture had the lowest encounter rate (1.97±1.56). The Lowest encounter rate for
Red-headed Vulture may be due to its rare sighting on account of being highly territorial.

Encounter rates per 100 km
12.00
10.00
8.00
6.00
4.00
2.00
0.00
IV

WRV

RHV

EV

Figure 1: Encounter rates of all four resident vulture species in Bandhavgarh Tiger Reserve
IV= Indian Vulture, WRV= White-rumped vulture, RHV= Red-headed vulture, EV= Egyptian Vulture
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4.3 Carcass monitoring
Flock size was largest for Indian vulture (17.45±4.96) followed by White-rumped Vulture
(7.16±2.76), Egyptian Vulture (4.03±1.30) and the smallest flock size being for Redheaded Vulture (3.06±1.19), (Table 3).

Table 3: Total sightings and average flock size of vultures detected on carcasses
S.

Species

No.

Total

Mean

Mean

at

number

number confidence interval

1

Indian Vulture

541

17.45

17.45±4.96

2

White-rumped Vulture

222

7.16

7.16±2.76

3

Egyptian Vulture

125

4.03

4.03±1.30

4

Red-headed Vulture

95

3.06

3.06±1.19

95%

The total number is the combined number of all individuals of a particular species that
visited or fed on all carcasses (Figure 3) while the mean is the average flock size of all
individual of four vulture species encountered on each carcass. We further generated 95%
confidence intervals for each flock size (Figure 2).

25.00

Flock size of vultures determined on carcass

20.00

15.00

10.00

5.00

0.00
IV

WRV

RHV

EV

‐5.00

Figure 2: Average flock size of all four vulture species on carcasses at 95%
confidence interval
IV= Indian Vulture, WRV= White-rumped Vulture, RHV= Red-headed Vulture and EV= Egyptian Vulture
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consumed the entire carcass. This intense competition for food with other scavengers
reduces the availability of food for the vultures and this would have negative impact on the
breeding success of the vultures in the Bandhavgarh area.

Detection of other avian and non‐avian
Scavengers
1200
1000

983

800
600
458

400
200

92
11

0
Vultures

crows

Dogs

Jackals

Figure 5: Presence of avian and other non-avian counterparts of vultures on
carcasses

4.4 Roost and Nest counts
Precision of roost counts between two observers was checked by performing Wilcoxon
Sign Rank test for matched observations. We devised null hypothesis that there is no
difference between the medians of the counts made by observer 1 and observer 2. An
alternative hypothesis was tested against null hypothesis that there is statistically
significant difference between the counts made by two independent observers. Our
significant value (0.610) exceeded the critical probability value of 0.05 at T =10, so we
accepted the null hypothesis and concluded that there was no significant difference
between the counts performed by two observers (T=10, P= 0.610 at 0.05).

Our main aim of roost counts was to assess the population status of Indian Vulture and
table 4 provided the mean number of vultures sighted on different roosting sites.
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Table 4: Roost count and mean number at various roosting sites in Bandhavgarh
Tiger Reserve
Roosting site

Roost counts

Mean Number at 95% CI

Bathan

70

32.45±3.34

Badheni

41

31.78±3.43

Natin

47

30±4.16

Jhurjhura

42

26.61±3.32

Khidki

36

46.55±5.75

Crater Hill

26

14.61±1.54

Total

262

182±10.81

Most of the counts were successful (90.45%) and as only a small percentage of counts
were unsuccessful (9.25%). The evening successful counts (56.90%) were more frequent
than morning successful counts (43.09%).

Table 5 provided the number of nests of 4 resident species recorded in Bandhavgarh Tiger
Reserve. Bandhavgarh Tiger Reserve has the maximum number of nests for Indian
Vulture (82 nests) while the White-rumped Vulture and Red-headed Vulture have the
minimum number (1) of nest in the area (Appendix 2).

Table 5: Number of nests found for different species of vulture in Bandhavgarh
Tiger Reserve
Species

Number

of Nesting Site

Status

Nests
Indian Vulture

82

Cliffs

Successful

White-rumped Vulture

01

Trees

Successful

Egyptian Vulture

06

Cliffs

Successful

Red-headed Vulture

01

Trees

Successful

4.5 Status of Vultures in various Forest Beats
To determine the status of vultures in different beats of Bandhavgarh Tiger Reserve, we
have interviewed 76 forest guards (in-charge of beat) of 8 ranges. Out of 76 beats
surveyed, 44 beats had vulture sightings, giving (57.89%) of the beats with active vulture
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sightings. Frequency of sighting the vultures was high at the time of kills (88.63%). Only
small proportion of the beats had nesting and roosting sites (15.90%).

The most common flock size reported by the forest guard is 1-10 individual in a flock
(51%) followed by the 10-20 (36%) and 20-30 (13%). It indicated that the most of the time
vultures formed small groups and it might be due to the intense competition for the food in
the study area.

% of Occurrence
13%

Flock Size
1 to 10
51%
36%

10 to 20
20 to 30

Figure 6: Percentage occurrence of various flock sizes reported by Forest Guards

Plate 10: A flock of Indian Vulture in the study area

26

Status and Conservation of Vultures in and around the Bandhavgarh Tiger Reserve

Final Report by The Corbett Foundation |2015

Table 6: Vultures status in surveyed beats
Range

Beat surveyed

Vultures detected Nesting

Roosting

Magdhi

Magdhi

1

0

0

Mardari

0

0

0

Pathari

0

0

0

Goraiya

0

0

0

Milli

1

0

0

Rohaniya

0

0

0

Khusarwah

0

0

0

Dhamokhar

1

0

0

Gohni North

1

0

0

Tala

1

1

1

Bathan

1

1

1

Majhkheta

1

0

0

Gohni South

1

0

0

Kathli

1

0

0

Hardiha

1

0

0

Bakeli

0

0

0

Bagaiha

1

0

0

Pitaur

0

0

0

Ganjraha

0

0

0

Chilhari

0

0

0

Pataur B

0

0

0

Pataur A

0

0

0

Majhauli

0

0

0

Kaseru

0

0

0

Bamera

1

0

0

Gangital

0

0

0

Sehra B

1

0

1

Baghdo

1

0

0

Sehra A

0

0

0

Tala

Pataur

Panpatha
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Panpatha buffer

Khitauli

Kallawah

28

Kudri

0

0

0

Chitrauv

0

0

0

Jhalwar

0

0

0

Lakhnauti

1

0

0

Chainsura

0

0

0

Ghorighat

0

0

0

Khusariya

0

0

0

Hardi

1

0

0

Sejwahi

1

0

0

Garhpuri

1

0

0

Mahaman

1

0

0

Katiwa

1

0

0

Ranchha

1

0

0

Gadawah

1

0

0

Dobha

1

0

0

Salkhaniya

1

0

0

Bagdari East

0

0

0

Bagdari West

0

0

0

Medra

0

0

0

Dadraudi

0

0

0

Bartarai

1

0

0

Bandhadev

1

0

0

Kallawah North

1

1

1

Chechpur

1

1

1

Malhara

1

1

1

Kumarwah

1

1

0

Mehnawah East

1

0

0

Mehnawah West

1

0

0

Madhaun

0

0

0

Kallawah South

1

0

0

Janar

1

1

1
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Manpur

Dhamokhar

Total
Percentage

Majhkheta South

1

0

0

Samarkoini

1

0

0

Damna

1

0

0

Kathai

1

0

0

Kelhari

0

0

0

Gobratal

1

0

0

Majhauli

1

0

0

Neosi

1

0

0

Manpur

1

0

0

Parasi

1

0

0

Barbaspur

1

0

0

Pipariya

0

0

0

Baskuta

0

0

0

Raipur

1

0

0

Sakariya

0

0

0

Chechariya

0

0

0

76

44

7

7

57.89%

15.90%

15.90%

4.6 People’s perceptions about Vulture status and conservation
To determine the people’s perception, a total of 229 villagers were interviewed randomly.
Out of the 229 respondents interviewed, 86.46% were male and 13.53% were female.
Respondents were categorized into four groups on the basis of education level- 1) Illiterate
with no education at all; 2) High school or tenth grade; 3) 12th standard; 4) College-level
education.

About 68.55% of the respondents were engaged in farming and agricultural practices and
other small temporary jobs as drivers or working at local resorts while (33.18%) of the
respondents constituted of students belonging to three categories viz. 10th grade (21.39%),
12th grade (9.17%) and graduate (2.62%), (Table 6).
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Most frequently sighted 54.58%flock size of vultures was 5-10 and least 2.62%was 3050. Dumping sites had the highest frequency 78.98%of sighting vultures (Table 7). About
51% of the respondents had sighted vultures feeding on carcasses, 36.24% of the
respondents sighted vultures while flying only and 12.22% of the respondents had
sightings both while feeding and flying. Overwhelming proportion of respondents 90.82%
was aware about the catastrophic vulture declines but was unaware of the cause of the
population drop. When asked about the reasons responsible for population drop 20.96% of
the respondents answered that some chemical drug was responsible for vulture population
decline but they did not know the name of the drug and had never heard of diclofenac in
the past. The diclofenac toxicity awareness was seriously lacking among the local
communities as only 12.66% respondents had slight idea that the some drug is responsible
for the steep decline of the vulture population.

Dumping of carcass in open areas was the prevalent carcass disposal practice (94.23%)
while only a small proportion (5.67%) adopted the burial practice. Permanent dumping
sites were lacking whereas random disposal of carcasses was adopted by (81.22%) of the
respondents.

Nearly 61.13% of the respondents considered vultures as sacred and 90.39% of the
respondents replied in affirmative when asked to join vulture conservation programs. Only
12.27% of the respondents had seen vulture nests in their areas.

Large proportion of the respondents (81.65%) had veterinary facilities available while
18.34% of the respondents relied on traditional treatment of livestock.
Table 7: Sex and educational level of respondents
Contents

Results

Male respondents

86.46%

Female Respondents

13.53%

Respondents engaged in farming and other small jobs

68.55%

Tenth grade respondents

21.39%

Twelfth grade respondents

9.17%

Graduate respondents

2.62%

Total student Respondents

33.18%
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Table 8: Details of questionnaire surveys held with villagers
Contents

Results

Percentage of respondents aware of population drop

90.82%

Percentage of respondents aware of diclofenac

12.66%

Percentage of respondents dumping carcass in open fields randomly 94.23%
Percentage of respondents adopting burial practices

5.67%

Percentage of respondents having veterinary facilities

81.65%

Percentage of respondents adopting traditional treatment of 18.34%
livestock
Percentage of respondents who had sighted nests

12.27%

Percentage of respondents who claim to sight vulture only at 78.98%
carcass or dumping sites
Percentage of respondents willing to conserve Vultures and 90.39%
participate in awareness and conservation programs

4.7

Breeding behaviour

The majority (89.10%) of copulations observed were considered successful while 8.97%
of the copulations were regarded as unsuccessful and 2% as unclassified. The mean
duration of copulations was 24.71±1.38 sec: range 50 sec. Copulations had bimodal
distribution with two peaks, one in morning hours and second in evening hours (Figure 7).
Maximum copulations occurred between 0700-1100hrs in the morning and between
1500hrs-1700hrs in the evening hours.

The nest building behaviour is followed the copulation frequency (Figure 8). Copulation
was the highest in the months of September and October and coincided with the nest
building behaviour. The peak egg-laying was observed in the month of November
although first clutch eggs were detected in the month of October. The first incidence of
copulation and nest building behaviour occurred two months prior to egg-laying. Both the
partners were observed to share equal parental roles.

It is to be noted here that the dates used in this report for egg laying or egg hatching do not
represent the exact dates but the dates when they were first detected.
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Temporal distribution of copulations
Indian Vulture
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45
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3
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15

11

3
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9

Figure 7: Temporal distribution of copulations for Indian Vulture

Plate 11: Copulation of Indian Vulture in the study area
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Copulations, Nest Buildind and Egg Laying of
Indian Vulture
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Nest Building

0
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67

13

9

Egg Laying

0

0

15

55

11

Figure 8: Temporal distribution of copulations, Nest building and Egg laying of
Indian Vulture

The first chicks were observed at Khidki nesting site on December 30, 2014. Based on
plumage characteristics of the chick, the probable age was estimated to be around 10 days.

All the nests were monitored subsequently and the chicks were detected in other nests too.
By the month of March all nests had produced chicks and all chicks were observed by the
end of March 2015. None of the nestling left the nest till the end of March. The number of
chicks seen flying or leaving nests was not observed on account of the completion of
project and termination of permission to visit core area of the Bandhavgarh Tiger Reserve.

4.8 Threat assessment
As many as 100 vultures may feed on a single cow carcass, stripping it clean in 30
minutes. Thousands of vultures swarmed the larger dumps in the early 1990s, the huge
birds lapping at carcasses with their leathery tongues, thrusting their narrow heads neckdeep to reach internal organs, tussling over choice gobbets of meat (McGrath 2007).
During the second half of the twentieth century, vulture populations had begun to
disappear throughout the eastern part of South-east Asia. Such a loss was ascribed both to
the sudden collapse of wild ungulate populations and changes in animal husbandry
practices. At that time, India was considered to be the last stronghold of different vulture
species. The abundance of some Gyps species in India was so high that Gyps bengalensis
was considered to be the most abundant bird of prey in the whole world (Pain et al. 2003).
The reason for such high abundance was the presence of plentiful food supply in the form
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of domestic cattle. India is considered as one of the cattle rich countries in world (Thom
van Dooren 2010) and people by religion don not consume cow. Hinduism is the most
practiced religion in India which forbids the consumption of beef and most people are
vegetarians (although Muslims and large number of Hindus now in fact do eat goat and
sheep).

The keeping of huge number of cattle in India is mainly for agricultural practices like
ploughing, milking, transportation as carts and carriers of burdens with their dung used in
domestic cooking and as agricultural manure. After they die cows are either buried (not so
frequently), or taken to the carcass dumping sites or dumped on the outer edge of the
villages or open fields, sometimes after being skinned first for leather. Such abundant food
supply (five to ten million carcasses annually) was easily available to the vultures (Thom
van Dooren 2010).

Vultures in India have harmonious co-existence with humans for centuries and they have
symbiotic relationship where humans provided food and vultures in turn acted as cleaners.
In rest of the world, people usually do not provide food to vultures and in fact in some
cases people even shoot vultures when they come too close to cities or towns (Houston
2001, 2009). In addition, vultures in India are considered sacred as the Vulture King
named Jatayu was a devoted companion of Lord Rama. Vultures also receive significant
protection from Parsi community in India who practice sky burials.

The same supply of food in the form of domestic ungulates that supported huge number of
vultures proved to be responsible for their fall. Although the catastrophic effects of
diclofenac are very well studied and documented in Indian subcontinent (Green et al.
2004, Oaks et al. 2004a, Shultz et al. 2004) but the awareness regarding the diclofenac
among cattle holders is very desperately lacking.

We attempted to raise awareness among cattle holders, animal health workers,
veterinarian, schools, colleges and involved local administrative bodies like Panchayats
(village councils) to work towards vulture conservation. We further carried out threat
assessment survey in the study area.
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A. Use of diclofenac by para-vets
On the basis of meetings held with chemists and para-vets operating in the Bandhavgarh
area, it was found that people still used the human NSAID diclofenac in the treatment of
cattle in the Bandhavgarh area. The major reason behind the use of diclofenac by the paravets is it being cheaper than meloxicam, and its quick result in recovery of the animals.
When requested not to sell or use the human NSAID diclofenac for veterinary purpose,
their answers were not supportive and most of them declined our request, justifying the
selling of human NSAID diclofenac for the veterinary use on the basis of profits and their
ignorance towards harmful impacts of diclofenac on vultures.

Due to unavailability of any investigating laboratory in Madhya Pradesh, we were not able
to test carcass samples for the presence of diclofenac.
B. Poisoning and direct persecution
No case of poisoning or direct persecution was recorded or observed in Bandhavgarh
during the study period. Although one dead Indian Vulture was found in a village located
at the border of the protected area. Based on the rapid assessment conducted by the
research team and information received from villagers, it was found that vulture had fallen
off the tree which was temporarily used as pre-roosting site. Post-mortem examination
carried out by the Forest Department revealed that vulture had died of dehydration,
although autopsy did not reveal any incidence of diclofenac consumption.

Plate 12: Project researcher examining dead vulture for any injury sign
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C. Food availability
Based on comprehensive field survey, 31 carcasses were detected during one year of the
study indicating an average availability of 2.58 carcasses every month. Most of the
carcasses encountered during surveys were domestic ungulates (87%) and relatively small
percentage of wild ungulate carcases was encountered (13%). For each carcass found
species, size, status, recent veterinary history whenever possible was recorded. The
presence and interactions of all the avian and non-avian scavengers on carcasses with
vultures were recorded.

Plate 13: Monitoring of carcass of livestock by research team
D. Disturbances to Nesting and Roosting sites
All of the nesting and roosting sites of Indian Vulture were found to be located inside the
core area of the Bandhavgarh Tiger Reserve and were protected from the adverse human
interventions. The nesting and roosting sites of White-rumped Vulture and Red-headed
Vulture were not detected during the present study. All the roosting sites of White-rumped
and Red-headed Vultures observed were of temporary nature. Although mixed flocks of
all four vulture species did stay around the carcass on the trees over night but same sites
were not used again once the carcass was completely consumed. The traditional nesting
sites of White-rumped Vulture in the study area were monitored regularly in the early
morning and late evening hours and the clues like broken branch tips, white droppings,
and feathers were searched for in all probable roosting sites but no permanent roosting
sites were located.
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E. Competition with other scavenging species
During the study period, on all carcasses, we have recorded 541 observations of Indian
Vulture, 222 of White-rumped Vulture, 95 of Red-headed Vulture and 125 of Egyptian
Vulture (Figure 5).

Besides vultures we have also recorded both avian and non-avian opportunistic
scavengers. We had 458 observations of crows, 92 of feral dogs and 11 of jackals. The
number of crows is almost equal to the number of Indian Vultures and clearly higher than
all other vultures. The crows not only compete with vultures on carcasses but also chase
them off. Vultures were often pecked by crows and chased off the carcass. If the number
of vultures is higher than the number of crows, then the vultures out compete the crows.
Vultures faced more competition from feral dogs than crows. Dogs, on the other hand, are
hard for vultures to manage. Dogs usually don’t leave the carcass but stay nearby and any
attempt of vultures to land nearby carcass was actively obstructed by dogs. Dogs also tear
the carcass and take their share with them reducing the carcass by significant amount.

Other wild free-ranging opportunistic scavengers like jackals, wild boars, etc. did visit the
carcass but their interference was very negligible.

Plate 14: Other scavengers competing with vultures for the food
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Plate 15: Dogs chasing away vultures from the carcass

Plate 16: Crows pecking vultures to chase them away from the carcass
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4.9 Capacity building of local vet practitioners
In our preliminary investigation about various vets operating in Bandhavgarh area, we
found that the para-vets were more involved in treatment of livestock in comparison of the
qualified veterinary surgeon. To build the capacity of veterinary practitioners in
Bandhavgarh area, 2 meetings were organized with the veterinary doctors operating in
Bandhavgarh area where our project team explained them about the importance of vulture
conservation, drastic decline in their population and the role of diclofenac in wiping out
the vulture population and how they could come in handy in the conservation of vultures.
10 meetings were organized with the para-vets operating in Bandhavgarh area. The project
team passed on the information about the plight of vultures and requested their support for
the vulture conservation. The project team informed them about the ill-effects of
diclofenac on the vulture population and availability of a safer drug, meloxicam for
treatment of cattle. At the end of the meeting, meloxicam was distributed to participants to
promote its use in the treatment of livestock.

Plate 17: Project team organizing meeting of chemists and para-vets in Manpur block

To increase the capacity of future vets, three workshops were conducted in three
veterinary colleges - Veterinary College of Rewa, Apollo College of Medicine and
College of Veterinary Science, Proddatur. During these workshops, the project team
passed information about the plight of vultures, negative impact of diclofenac on vulture
population and requested the support of future veterinary surgeon for the vulture
conservation.
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Plate No. 18: Project team promoting use of meloxicam (alternative safer drug)

Plate 19: Free distribution of meloxicam for the para-vets
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In the workshop conducted in the Veterinary College of Rewa, Dr Andrew Hopker,
Lecturer in Farm Animal Practice, The Royal (Dick) School of Veterinary Studies,
University of Edinburgh, UK provided the detailed information about various pain killers
used in the veterinary treatment and their impact on the vulture conservation. He also
briefed about the various environmental issues involved about the use of various pain
killers.

Plate 20: Dr Andrew Hopker discussing the negative impact of various non-steroidal
drugs on the vultures with veterinary students and their faculty at Veterinary
College of Rewa

Plate 21: Dr Sharad Kumar discussing about the status of vultures in India with
veterinary students and their faculty at Veterinary College Rewa
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Plate 22: Diclofenac toxicity awareness programme in College of Veterinary Science,
Proddatur

Plate 23: Diclofenac toxicity awareness programme in Apollo College of Veterinary Medicine
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4.10 Conservation campaigns in the villages and schools
To increase the understanding of local communities about the importance of vultures
conservation, awareness programmes were organized in 31 villages (Appendix 3) located
within 5-10 km radius of the study area. Awareness programs included exhibition of
vulture posters, PowerPoint presentations and documentaries on vultures and their plight
in local language. Vaccination programme for domestic livestock was launched in
collaboration with Forest Department, to vaccinate livestock of villages located in and
around the Bandhavgarh Tiger Reserve, where villagers were made aware of the
diclofenac and its catastrophic impact on vultures.

Plate 24: Display of vulture poster in the villages
Vulture posters were often exhibited and distributed among villagers; we used electronic
media to campaign for vulture conservation and awareness campaigns by mounting loud
speaker on vehicle. The villagers were encouraged to inform the presence of livestock
carcass or vultures visiting the carcasses in their respective areas.
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Plate 25: Project team discussing plight of India’s vultures with villagers

44

Status and Conservation of Vultures in and around the Bandhavgarh Tiger Reserve

Final Report by The Corbett Foundation |2015

Plate 26: Diclofenac toxicity awareness programmes in the villages
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We also arranged similar awareness campaigns in 20 schools (Table 8). Most of these
schools were for students aged 12-15 years. We arranged quiz competitions, painting
competitions and made efforts to increase active involvement of students in awareness
programmes. Road-rallies were held on several occasions with hand-held vulture posters
emphasizing on their conservation. Forest department was actively involved in all
conservation and awareness campaigns.

Plate 27: Display of vulture poster in schools
General information regarding the vulture’s status, their roles as scavengers, causes of
their population decline, diclofenac toxicity etc was imparted to all the students
participating in the awareness campaigns. The team also urged to them to convince their
parents to stop the use of diclofenac in treatment of livestock. Relevant quiz competitions
were organized across the schools. Winners of the quiz or painting competitions were
given awards and certificates of participation to encourage them to join conservation
efforts. The students pledged their support for the vulture conservation and promise to
spread the conservation message among their friends, family members, neighbours and
relatives.
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Plate 28: Vulture awareness programmes in the schools
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Plate 29: Drawing and Essay competition on Vulture Importance in Schools
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Plate 30: Rallies held to create awareness about vultures and other wildlife species in
Tala and Manpur town
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Plate 31: Documentary screening in a school

Plate 32: Students taking pledge to support the vulture conservation
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Table 9: Details of programmes conducted in schools
No.
S.

students

No. Name of schools
Government
1

Programmes Conducted
PPT presentation, Movie show,

8th

120

Vulture Quiz

8th

105

PPT presentation, Movie show

8th

60

PPT presentation, Movie show

8th

60

PPT presentation, Movie show

Middle

Middle

School, Gadhpuri
Government

4

Middle

School, Ranchha
Government

3

Standard targeted

School, Mala
Government

2

of

Middle

School, Narwar

PPT presentation, Movie show,
Government
5

School, Tala
Government

6

8

150

Middle

Quiz,

Drawing

Competition
PPT presentation, Movie show,

8th

55

Drawing Competition

8th

58

PPT presentation, Movie show

8th

84

PPT presentation, Movie show

12th

75

PPT presentation, Movie show

10th

95

PPT presentation, Movie show

10th

57

PPT presentation, Movie show

Middle

School, Kuchwahi
Government

Vulture
8th

School, Pataur
Government

7

Middle

Middle

School, Guruwahi
Government Excellence

9

School, Manpur
Government

10

Girls

School, Manpur
Ganesh Public School,

11

Manpur
Government

12

College, Tala
Government

13

Inter
12th

170

Essay Competition

8th

140

PPT presentation, Movie show

Middle

School, Bandhatola
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Government
14

Middle

School, Govarde
Government

15

145

PPT presentation, Movie show

10th

110

PPT presentation, Movie show

12th

90

PPT presentation, Movie show

High

School, Govarde
Saraswati

16

8th

School,

Manpur

PPT presentation, Movie show,
17

Central School, Umaria
Central

18

12th

140

Drawing Competition

12th

80

PPT presentation, Movie show

12th

148

PPT presentation, Movie show

8th

110

PPT presentation, Movie show

Academy,

Baderi
Government Excellence

19

School, Umaria
Government

20

Middle

School, Patehra
Total

2052

4.11 Conclusion and discussion
Population declines of vulture species across Indian Subcontinent are very welldocumented since the time first reported in 1999 (Prakash 1999, Prakash et al. 2003,
Gilbert et al. 2006). Vulture population recovery requires an environment free from
diclofenac and other potentially toxic NSAIDs, and sufficient vultures to persist to enable
re-colonization. Bandhavgarh Tiger Reserve has one of the greatest potential of being
formed into a Vulture Safe Zone as per the guidelines framed by SAVE.

All the nesting and roosting sites of Indian Vulture are located inside core area of the
Bandhavgarh Tiger Reserve where human disturbance is the least. Based on carcass
monitoring, vultures utilize largely domestic ungulates for food. The reasons are quite
obvious, Old World vultures depend primarily on vision to detect carcasses and large
domestic ungulates disposed off into open fields, are easily detected by vultures. Wild
ungulate carcasses remain hidden under thick cover of vegetation and forest management
(in buffer zone) often dump the carcasses of wild ungulates into the ground so as to
minimize the risk of carcass being poisoned by local villagers or poachers, a precautionary
measure to minimize the chances of tiger being poisoned. Instead of dumping the wild
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ungulate carcasses into the ground, well established feeding points could be established
inside the Bandhavgarh Tiger Reserve where human trespassing is highly restricted. One
of the advantages is certainly the availability of diclofenac free carcasses. In spite of the
ban imposed on diclofenac for veterinary purposes, there is always a risk involved as
diclofenac is still available for human use and is often prescribed for human use which is
later used for livestock simply by increasing the dosage content.

One such diclofenac treated carcass could lead to heavy mortality of vultures.
Bandhavgarh Tiger Reserve has a breeding vulture population and there is great potential
for the population to persist in the wild if proper management is undertaken.

Based on questionnaire surveys, the villagers in Bandhavgarh are found to be friendly
towards the vulture conservation but they lacked the diclofenac toxicity knowledge. They
need to be made aware about diclofenac toxicity, dumping practices, avoiding disturbance
to the vultures while feeding on domestic ungulates etc. A small cash payment could be
offered to the villagers in exchange of their dead livestock which could be then made
available to the vultures at feeding or dumping sites.

Regular monitoring of feeding sites, nesting sites, roosting sites by Forest Department is
imperative to ensure the long-term conservation of vultures in Bandhavgarh landscape.
Special workshops and training courses for forest personnel like beat guards who spend
most of their time in the field should be arranged to make them more capable of collecting
data on vultures. Such data could prove very helpful in determining the status of
population annually and can be used to make future management strategies.

Involvement of NGOs, veterinarians and other para-vet is very important to make vulture
conservation successful. Such persons can come in very handy in eliminating or reducing
the circulation of diclofenac for both the veterinarian and human use.

In current study we used four different population estimation methods to assess population
dynamics of vultures in our study area. Road transects provide very efficient and
economical means of conducting population surveys for raptors as they are widely
distributed and mostly occur at lower densities. Given the recent populations declines in
vultures, road surveys are considered to be efficient means of determining vulture
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populations. Road surveys have been used to estimate both the vulture densities and
encounter rates. We used road surveys to estimate encounter rates for all four species of
vultures. Encounter rates for Indian Vulture were the highest (9.27±2.56) owing to its
relatively high population than other three vulture species. Same trend of high population
was observed for Indian Vulture using other methods e.g. roost counts and counts at
carcasses (17.45±4.96). Nesting preferences may limit the distribution of vultures and
Indian Vulture being cliff nesting bird prefers to nest in cliffs which are adequately present
in the study area. Presence of such cliffs may explain higher population of Indian Vulture
in the study area. Low encounter rate (1.97±1.56) for Red-headed Vulture may be due to
its already low population and because of its highly territorial behaviour which limits the
sightings of Red-headed Vulture. Red-headed Vulture was never observed in flocks of
more than 5 on carcasses (3.06±1.19).

White-rumped Vulture had the encounter rate of (5.54±3.39) per 100km while the mean
flock size observed on carcasses was (7.16±2.76). The comparatively lower encounter
rates than the average flock size may be due to the inherent bias of detecting vultures
using road transects or missing the detections over road transects owing to their high
soaring abilities and their ability to search carcasses over larger areas.
Table 10: Population indices from two different methods
Species

Encounter

rates

per Mean flock size observed on

100 km

Carcasses

Indian Vulture

9.27±2.56

17.45±4.96

White-rumped Vulture

5.54±3.39

7.16±2.76

Egyptian Vulture

4.35±1.60

4.03±1.30

Red-headed Vulture

1.97±1.56

3.06±1.19

Egyptian vulture had almost same encounter rate (4.35±1.60) and flock size (4.03±1.30) .
Such a similarity may have arisen because of the tendency of Egyptian Vulture to remain
restricted towards the habitations and roads equally.

On comparing the results of two methods (road surveys and carcass counts, Table 10) it is
evident that the carcasses provide more vulture detections than road surveys. Carcass
counts are relatively free of biases inherited in the road surveys while counting vultures.
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The detections along the roads are affected by many factors. These include attributes and
behaviour of the birds themselves (e.g., species, age, group size, etc.), environmental
conditions (e.g., weather, clarity, thermals) and temporal variables that affect behaviour or
distribution (e.g., time of day or time of year), habitat characteristics (e.g., forested versus
open landscapes, distribution of perches, etc.), and attributes of observers (e.g.,
experience, visual etc.).

Carcass counts are least affected by such attributes as vultures visit carcasses irrespective
of species, sex, habitat etc. and carcasses often attract large flocks of vultures from huge
distances and thus have great possibility of non-resident vultures coming to feed on
carcasses and it may sometimes bias the population counts when one is interested in
determining the population restricted to a small particular area. However the current plight
of vultures in Indian sub continent may justify overlooking such assumptions particularly
when the species concerned is critically endangered and has no concrete baseline data.
Carcass counts have advantage of determining the rate of change in population if the
counts are carried out at regular time intervals which can later be compared, given that
methodology applied remains the same.

Given the recent vulture population declines it is unlikely that the non-residents vultures
would have made a significant contribution in our counts. Moreover, the majority of
detection achieved along the road transects were between 20-25 km from the nearest
nesting and roosting sites. The detections decreased as we moved greater distances from
the study area, which further decreased the probability of non-resident vultures coming to
feed on carcasses detected in the study area.

Since roost counts were carried for Indian Vulture only and thus roost counts cannot be
compared among different species but nevertheless counts can be compared among
different roosting sites for Indian Vulture. We conducted roost counts on six different
roosting sites of Indian Vulture, all of which were located inside the core area of
Bandhavgarh Tiger Reserve and thus are least prone to human interventions. Khidki site
had the highest mean number of vultures and Crater Hill the lowest (Table 3). Roost
counts figure the total population of Indian Vulture around 182±10.81. Roost counts
provide an excellent method of counting vultures at roosting sites as they congregate in
large roosts daily at their respective roosting sites. We had more frequency of successful
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counts in evening than in morning hours. The reason may be attributed to the fact that
vultures usually left in small groups during early morning hours and those groups could
not be counted once missed. Moreover the Bandhavgarh Tiger Reserve guidelines don’t
allow to-enter the park before sunrise and it took us considerable time to reach the roosting
sites after entering the Park. The evening counts were more reliable as vultures usually
started to enter the roost between 1500-1600hrs and we continued to count entering
vultures up to the 1830 hrs or until no more vultures entered the roosts.

Nest counts provide highly reliable method of assessing population and breeding status of
population provided no nests are missed and the change in nesting site or shifting of nests
is accounted for. We located 82 nests of Indian Vulture on 6 different nesting sites (Table
5). All nests were found on cliffs. All nests successfully had eggs, one egg per nest and all
observed nests successfully had single nestling, the last time we checked. The final nest
success could not be established owing to the completion of project duration and the
termination of permission to visit the Bandhavgarh Tiger Reserve. The fledglings usually
leave the nest in the months of April and May and our permission and duration of project
got over in March. However the nestlings successfully survived the minimum acceptable
age, beyond which the chances of mortality are highly reduced.

Our attempt of studying the breeding behaviour of Indian Vulture is one of its kinds in
India where such studies in the wild lacked.

The nests of White-rumped Vulture and Red-headed Vulture could not be located (only
one nest found in each case) in present study, but that does not necessarily indicated the
absence of breeding population. The monitoring on carcasses indicated the presence of
juveniles and sub adults of White-rumped Vulture.
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CHAPTER 5

RECOMMENDATIONS

________________________________________________________________________
5.1 Vulture Safe Zone
Bandhavgarh Tiger Reserve supports very good population of vultures and to ensure longterm conservation of vultures in the area, it is crucial to create a Vulture Safe Zone around
the Bandhavgarh Tiger Reserve. To create the Vulture Safe Zone in Bandhavgarh area,
programmes aiming at discontinuation of diclofenac should be organized in the villages
located in the radius of 100 km from the boundary of the core zone of Bandhavgarh Tiger
Reserve.
To discontinue the use of diclofenac, it is also necessary to involve the Veterinary Council
of India to issue circular for the veterinary practitioners to observe complete ban on the
use of diclofenac in the treatment of livestock.

5.2 Spay- Neuter programme
The vulture population in Bandhavgarh area is facing intense competition for food with
the stray dogs and population of dogs is increasing continuously. So these stray dogs act as
a grave threat for the long-tem conservation of vultures in the area. Therefore to control
the population of the stray dogs, a spay-neuter programme should be initiated in
Bandhavgarh Tiger Reserve. In the first phase, the spay-neuter programme should be
initiated in the villages located in the core zone of Bandhavgarh Tiger Reserve, as the dogs
in these villages have higher chances of disturbing vultures.

5.3 Conservation education
The villagers in Bandhavgarh are friendly towards the vulture conservation but they lack
the diclofenac toxicity concept and awareness. They need to be made more aware about
diclofenac, dumping practices, avoiding disturbance to the vultures while feeding on
domestic ungulates etc. Local administrative bodies like Panchayats can be involved and
made responsible for the safe disposal of carcasses.
Media personals can be also involved to highlight the importance of vultures and their
ecological role. They can highlight the catastrophic effects of diclofenac on vultures.
Regular active awareness campaigns can prove very handy, especially in protected areas
which are visited by huge number of tourists every year. Vulture posters highlighting the
recent decline and their decreasing population trend should be posted at the appropriate
sites which can be observed by tourists.
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5.4 Annual monitoring of Vulture population
Most of the forest beats have active vulture sightings and frequency of such sightings
greatly increase on occasion of the kills made available either by natural predators or
natural deaths of wild ungulates. Such kills or leftovers from the predator kills can be
made available to the vultures in a controlled way by establishing feeding points. Most of
the times such kills are not available to vultures on account of the forest department
guarding the kills so as to be sure it is not poisoned by poachers or villagers to kill tigers
and leftovers are buried into the ground for same reasons. Such practices need to be
modified at least for some time, if not forever, to that diclofenac-free carcasses are
available to vultures.
Annual population surveys, especially for vultures, can be conducted by Forest
Department to monitor nesting, recruitment, survival, carcass availability etc with the
participation of active NGOs operating in the area.

5.5 Capacity Building of Veterinary Practitioners
Participation of veterinarians is very important for the conservation of vultures in any area.
They can act as resourceful personals and can help greatly in the eradication of diclofenac.

5.6 Providing a subsidy on meloxicam for para-vets
To ensure complete elimination of the misuse of diclofenac in veterinary treatment,
subsidy on meloxicam to Livestock Inspectors (Paravets) working in the buffer zone of
Bandhavgarh area should be provided by the conservation agencies. This initiative can be
undertaken in association with pharmaceuticals companies.

To conclude, Bandhavgarh Tiger Reserve has good vulture population consisting
of three critically endangered and one globally endangered vulture species in comparison
to other protected areas in India. Bandhavgarh also hosts two migratory vulture species in
winters. Proper management and conservation strategies need to be formulated and
implemented to make Bandhavgarh as one of the first protected areas which can sustain
large populations of vultures in the wild.
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Appendix 1: Number of different vulture species recorded on carcasses
S. No.

Carcass
Type

Species

Cause of
death

IV

WRV

RHV

EV

Crow

Dog

Jackal

1

Domestic

Domestic Ox

Predation

48

28

6

16

30

5

0

2

Domestic

Domestic Buffalo

Natural

41

20

4

4

0

2

0

3

Domestic

Domestic Dog

Road Accident

9

4

0

1

38

3

0

4

Domestic

Domestic Buffalo

Natural

10

3

4

2

13

6

0

5

Domestic

Domestic Cow

Natural

35

9

5

4

11

4

0

6

Domestic

Domestic Cow

Natural

31

11

6

12

0

5

0

7

Domestic

Domestic Cow

Natural

28

15

7

2

32

7

2

8

Domestic

Domestic Cow

Natural

26

16

2

9

0

0

0

9

Domestic

Domestic Buffalo

Natural

9

2

2

3

0

0

1

10

Domestic

Domestic Buffalo

Predation

25

5

3

2

0

5

0

11

Domestic

Domestic Buffalo

Predation

24

21

0

4

24

4

0

12

Domestic

Domestic Buffalo

Natural

22

14

2

2

16

5

0

13

Domestic

Domestic Buffalo

Natural

9

3

6

3

0

0

3

14

Domestic

Domestic Buffalo

Natural

19

4

2

5

45

7

2

15

Domestic

Domestic Buffalo

Natural

19

7

3

6

23

4

0

16

Domestic

Domestic Buffalo

Natural

18

6

5

3

28

5

0

17

Wild

Spotted Deer

Predation

17

8

5

6

0

2

0

18

Domestic

Domestic Cow

Natural

4

1

1

3

0

0

0

19

Domestic

Domestic Buffalo

Natural

14

1

0

0

0

3

0

20

Wild

Jackal

Road Accident

14

3

3

1

38

2

0

21

Domestic

Domestic Cow

Predation

14

0

0

3

13

0

0

22

Domestic

Domestic Buffalo

Natural

7

7

3

8

19

4

0
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23

Wild

Spotted Deer

Predation

17

3

8

3

0

0

2

24

Domestic

Domestic Cow

Natural

6

3

0

0

35

3

0

25

Domestic

Domestic Cow

Natural

5

1

2

5

0

0

0

26

Domestic

Domestic Buffalo

Natural

40

7

3

5

12

3

0

27

Domestic

Domestic Buffalo

Natural

5

3

6

3

0

0

0

28

Domestic

Domestic Buffalo

Natural

39

16

3

1

14

6

0

29

Domestic

Domestic Buffalo

Predation

3

0

0

2

49

4

0

30

Domestic

Domestic Buffalo

Predation

1

1

3

2

0

0

1

31

Domestic

Domestic Cow

Natural

0

0

1

5

24

5

0

IV= Indian Vulture, EV= Egyptian Vulture, RHV= Red‐headed Vulture, WRV= White‐rumped Vulture
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Appendix 2: Details of vulture nest recorded during the study period
Unique
Nest Codes
Bd Col 1

Site

Bd Col 2

Badheni

Bd Col 3

Badheni

Cr Col 1

Crater Hill

Jr col 1

Jhurjhura

Jr Col 2

Jhurjhura

Kd Col 1

Khidki

Kd Col 2

Khidki

F Bt Col 1

Bathan (Fort)

F Bt Col 2

Bathan (Fort)

F Bt Col 3

Bathan (Fort)

F UNt Col 1

Upper Natine
(Fort)
Upper Natin
(Fort)
Lower Natin
(Fort)
Bawarsen

F UNt Col 2
F Lnt Col 1
Br EV Col 1

Badheni

GPS (nest
colony)
N23 40 32.00
E 81 00 43.41
N 23 40 33.37
E 81 00 44.25
N 23 40 36.42
E 81 00 46.21
N23 41 02.9
E 81 00 44.2
N 23 40 39.5
E81 00 36.5
N23 40 36.7
E81 00 36.3
N23 40 34.4
E81 02 43.1
N23 40 36.0
E 81 02 47.7
N 23 40 33.8
E 81 02 06.6
N23 40 35.5
E81 01 52.0
N 23 40 32.5
E 81 02 21.6
N23 40 48.4
E 81 01 33.6
N23 40 44.6
E81 01 36.68
N23 40 49.6
E 81 01 27.8

Sps.

Altitude

IV

No. of nests
in a colony
5

651

Status
of nest
Active

Nesting stage
last observed
Chick

IV

7

670

Active

Chick

IV

6

630

Active

Chick

IV

5

770

Active

Chick

IV

3

639

Active

Chick

IV

5

649

Active

Chick

IV

4

640

Active

Chick

IV

8

651

Active

Chick

IV

7

781

Active

Chick

IV

4

794

Active

Chick

IV

8

801

Active

Chick

IV

4

695

Active

Chick

IV

7

640

Active

Chick

IV

6

600

Active

Chick

EV

6

Active

Fledglings

Unique
Nest Code

Site

GPS

Sps.

No. of nest

Tree
species

Status

Nesting stage
last observed

KlWr1

Kallawah

N 23 34 49.1
E 81 07 44.9

WR
V

1

Barsija

Active

Chick

RHV

1

Sal

Active

Egg

KlRr1

IV= Indian Vulture, EV= Egyptian Vulture, RHV= Red-headed Vulture, WRV= White-rumped
Vulture
Bd Col 1= Badheni Colony 1, Cr Col= Crater Hill colony, Jr Col= Jhurjhura Colony, Kd Col= Khidki
colony, F Bt Col= Fort Bathan Colony, F Unt Col= Fort Upper Natin Colony, F Lnt Col= Fort Lower
Natin colony
Br EV Col= Bawarsen, Egyptian Vulture colony, Kl Wr= Kallawah, White-rumped Vulture nest and
Kl Rr= Kallawah, Red-headed Vulture nest

The colony represents two or more than two nests made within the distance of 5-10m. Indian
vulture nests in loose colonies consisting of two or more than two nests within the distance of 5-10
meters. Each such aggregation of nests was treated as a loose colony of nests.
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Appendix 3: List of village covered under the vulture awareness programme
S. No.

Name of village

S. No.

Name of Village

1

Gohdi

17

Gadhpuri

2

Mardari

18

Koluawah

3

Kodar

19

Salkhaniya

4

Dadraudi

20

Kathli

5

Guruwahi

21

Lakhumar

6

Narwar

22

Bansa

7

Pataur

23

Ghanghod

8

Bhadari

24

Gata

9

Kuchwahi

25

Damna

10

Parasi

26

Bijhariya

11

Mahaman

27

Rakhi

12

Majhouli

28

Mala

13

Gadawah

29

Jamunra

14

Dadra

30

Sarmaniya

15

Ranchha

31

Bagdara

16

Dobha

32

Patehra
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Appendix 4: Media coverage of the Vulture Conservation Programme
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