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A review of the status of vultures in the southern state of Karnataka, India

Gopal Praphul!@ & Honnavalli N. Kumara?®

2Salim Ali Centre for Ornithology and Natural History, South India Centre of Wildlife Institute of India, Coimbatore,
Tamil Nadu 641108, India.
*praphulgopal.btr@gmail.com, 2honnavallik@gmail.com (corresponding author)

Abstract: Vultures are vital scavengers that maintain ecological balance by feeding on carcasses. Among the nine vulture species in India,
four are categorised as ‘Critically Endangered’, one as ‘Endangered’, three as ‘Near Threatened’, and one as ‘Least Concern’ as per the
IUCN Red List. The vultures have experienced a global decline, while in India, majorly due to the use of diclofenac, a non-steroidal anti-
inflammatory drug (NSAID). A review of all available literature on vultures from 1838 to December 2022 and extracting of all sight records
from eBird to understand their status, occurrence, and distribution for the Indian state of Karnataka. The study reveals a total of seven
vulture species recorded from the state, of them, one was misidentified, two are vagrants, and the other four species, namely Egyptian
Vulture, White-rumped Vulture, Indian Vulture, and Red-headed Vulture, are residents. The resident vulture population in the state is
experiencing a consistent decrease and has been confined in recent years to in and around Bandipur and Nagarahole tiger reserves,
while Egyptian Vulture is mostly observed in human-inhabited areas. In contrast to the gradual recovery of the Gyps vulture population
across the country, the population in the Ramadevarabetta Vulture Sanctuary remains relatively low or decreasing. Periodic systematic
population assessments and monitoring of nest sites, evaluating breeding patterns, and ensuring the availability of undisturbed carcasses
for vultures to feed on are suggested.

Keywords: Conservation status, conservation strategy, endangered species, Gyps, population status, Ramadevarabetta Vulture Sanctuary,
scavengers.
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Review of the status of vultures in Karnataka

INTRODUCTION

Scavenger bird populations are quickly dropping all
over the world, with some populations already on the
verge of extinction (Straub et al. 2015; Munstermann
2022). Among all raptors, vultures are the ones that scav-
enge, and their ecological importance cannot be over-
stated. Among vultures, old-world vultures are the most
endangered (McClure et al. 2018). Any harm to them
disrupts the natural balance, increasing the risk of pol-
lution and illness in wildlife, humans, and livestock (Jha
& Jha 2021). Thus, vultures provide vital ecological ser-
vices and contribute significantly to ecosystem balance
(Jha & Jha 2021). Vultures are spiritually, economically,
and ecologically significant. They have traditionally been
crucial in maintaining environmental health by clearing
animal and human carcasses (Markandya 2008). Vultures
are thought to be the most threatened functional guild
on the planet (Sekercioglu et al. 2004). Sixteen out of the
world’s 23 vulture species are classified as endangered,
facing imminent risk of extinction in the wild (Sekercioglu
et al. 2004; Buechley & Sekercioglu 2016) and nine of
them are recorded in India (Ali & Ripley 1987), including
White-rumped Vulture Gyps bengalensis, Indian Vulture
Gyps indicus, Slender-billed Vulture Gyps tenuirostris,
Red-headed Vulture Sarcogyps calvus, Egyptian Vulture
Neophron percnopterus, Bearded Vulture Gypaetus bar-
batus, Himalayan Vulture Gyps himalayensis, Cinereous
Vulture Aegypius monachus, and Griffon Vulture Gyps
fulvus. The first four of the nine species have been clas-
sified as ‘Critically Endangered’, the fifth as ‘Endangered’,
the next three as ‘Near Threatened’, and the last as ‘Least
Concern’ in the IUCN Red List of Threatened Species
(Bowden 2018).

Gyps vultures were formerly common and wide-
spread over most of India, and their numbers were very
high (Wilbur & Jackson 1983; Prakash et al. 2003). They
are important scavengers, reaching particularly high
abundance in human-dominated landscapes, where car-
rion from domestic ungulate corpses was their principal
source of food (Pain et al. 2003). Further research has
shown that the likelihood of transmission of zoonotic dis-
ease among people, cattle, and other animals grows with
the duration of exposure and the variety of mammals
present in the carcass (Heever et al. 2021). The vulture
numbers began to fall in the early 1990s to 2007s in the
Indian subcontinent (Cunningham et al. 2003; Prakash et
al. 2003, 2007, 2012). It has been postulated that vulture
population declines may result in an increase in the facul-
tative scavenger community and ecological cascades due
to increased predation, competitiveness, and incursion
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(Buechley & Sekercioglu 2016). It has been studied that
replacing the natural process of carcass removal (usu-
ally performed by vultures) may increase greenhouse gas
emissions, resulting in additional environmental and eco-
nomic costs (Morales-Reyes et al. 2015).

In India, the fall of Gyps wvultures, especially the
White-rumped Vulture, Long-billed Vulture, and Slender-
billed Vulture (Oaks et al. 2004), along with other vul-
tures including the Egyptian Vulture and the Red-headed
Vulture (Shultz et al. 2004; Cuthbert et al. 2006), was
linked mostly to the intake of tissue from the remains of
cattle that had been given the nonsteroidal anti-inflam-
matory medication (NSAID) diclofenac (Green et al. 2004,
2007; Oaks et al. 2004; Galligan et al. 2014; Cuthbert et
al. 2015). This drug induces visceral gout, renal failure,
and mortality in Gyps vultures (Swan et al. 2006). Sec-
ondary poisoning also induced high mortalities in them,
compounded by vultures’ inherently very low reproduc-
tive rate (Sarrazin et al. 1994).

The drop in population was observed by comparing
results from road transect surveys of raptors in north-
ern and central India in 1991-93 and 2000 (Prakash et
al. 2003). Results indicated yearly drop rates of 33% for
White-rumped Vultures and 27% for Long-billed Vultures
(Green et al. 2004). Repeat surveys in 2000, 2003, and
2007 indicated that the decrease persisted, at unusual
rates of 44% and 16% for White-rumped and Long-billed
Vultures, respectively (Green et al. 2004). The estimated
population drop for 1992-2007 was 96.8% for Long-billed
Vultures and 99.9% for White-rumped Vultures (Prakash
et al. 2007). It was also seen that there was a 35% de-
crease in the Egyptian Vulture population every year
from 1999 and a 41% decrease concerning Red-headed
Vultures, but there was no direct evidence linking this
decline to diclofenac poisoning, but their range and rate
of decline were similar to the Gyps species (Cuthbert et
al. 2006). While in the Moyar valley there were abundant
cattle species, the major diet of vultures was wild animal
carcasses (90%) rather than cattle carcasses (Ramakrish-
nan et al. 2010, 2018); thus, they persist in the Nilgiri Bio-
sphere.

While in southern India, efforts were made by Mani-
gandan (2023) to assess the accuracy of vulture popula-
tion estimation using three different methods: road tran-
sect surveys, counts from nesting sites, and camera trap
carcass monitoring. The study identified fluctuations in
the population of Gyps bengalensis during road transect
surveys. Nest surveys revealed the existence of tree-
nesting colonies of G. bengalensis and rock-cliff-nesting
colonies of Gyps indicus. The estimated population range
of G. bengalensis in these nesting colonies varied from
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49 to 104 individuals, with maximum flock sizes observed
ranging from 47 to 82 birds. While the population of Gyps
indicus in the three breeding colonies remained relatively
stable. For the account of the local migratory species, S.
calvus was largely detected during road transect surveys,
and N. percnopterus was mostly reported during carcass
attendance counts.

The need to conserve the vulture population was
taken up government and many research groups world-
wide, including India. The conservation action plan was
conceived to avert the extinction of the three endemic
Gyps species, beginning with the removal (through ef-
fective prohibition) of the veterinary diclofenac, the
finding of safe alternatives, and the initiation of an ex-
situ breeding program for an ecological reintroduction
(Bowden 2018). Following this, the Government of In-
dia prioritised an action plan for Vulture Conservation
considering these major objectives: (1) removing diclof-
enac, the primary cause of vulture mortality; (2) prevent-
ing the transfer of diclofenac in its human form to the
veterinary industry; (3) monitoring vulture conservation
and recovery; (4) establishing and expanding a breeding
and rehabilitation facility for vultures; (5) limiting addi-
tional mortality; (6) creating awareness among users of
the veterinary diclofenac; and (7) monitoring the action
plan’s execution (MoEFCC 2020). These priority mea-
sures were achievable with agencies like the Drug Con-
troller General of India (DCGI), which further banned the
veterinary use of diclofenac in 2006, and later, with tech-
nical evidence from the agencies in 2015, the vial size for
humans was also reduced to prevent misuse of the drugs.
Further, with recommendations from the Drugs Technical
Advisory Board, the Government of India legally banned
two additional veterinary drugs, Ketoprofen and Aceclof-
enac, as well as their formulations for both human and
animal use, as these drugs have also been identified as
highly toxic to vultures (Government of India No. S.O.
3448(E) dt. 31-07-2023). The Central Zoo Authority of In-
dia, with support from the Bombay Natural History Soci-
ety (BNHS), contributed to the monitoring, conservation
breeding, and population estimation of vultures in India.
They established eight breeding centres to breed three
Gyps species. These breeding centres now house 731
vultures, of which 363 are White-rumped Vultures, 262
are Indian Vultures, and 106 are Slender-billed Vultures
(MoEFCC 2020).

Further, the Indian Veterinary Research Institute
(IVRI) in Lucknow, BNHS, and The Royal Society for the
Protection of Birds (RSPB), suggested the use of meloxi-
cam, which proved to have no ill effects on the vulture
species (MoEFCC 2020). Although there was evidence of
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ongoing poisoning (Cuthbert et al. 2015), later surveys
indicated that the decrease in population was halted and
populations are showing the first signs of recovery due to
the implementation of various measures (Chaudhary et
al. 2012; Prakash et al. 2012).

The remnant wild populations that are not exposed
to diclofenac poisoning play an important role in popu-
lation recovery (Majgaonkar 2018). Aiding to this, the
creation of Vulture Safe Zones (VSZ) for the Gyps vulture
species has aided in its recovery, and its additional plan
to create VSZ in nine different states, including Madhya
Pradesh, Uttar Pradesh, Assam, Jharkhand, Gujarat, West
Bengal, Haryana, Tamil Nadu, and Kerala, would further
aid in the long-term survival of these species in India
(MoEFCC 2020).

In southern India, the population assessment, breed-
ing, and nesting of vultures are from Moyar Valley of
Nilgiri Biosphere Reserve in Tamil Nadu (Davidar & Da-
vidar 2002; Ramakrishnan et al. 2010, 2012, 2014, 2018;
Samson et al. 2015, 2016b, 2016¢c; Venkitachalam &
Senthilnathan 2015, 2016; Chandrasekaran 2018) apart
from few sight records (Gajamohanraj 2020; Kumaraguru
2021). The population assessment and nest count were
done for Wayanad Wildlife Sanctuary in Kerala (Shashi-
kumar 2001; Sashikumar & Vishnudas 2018) and distri-
bution pattern and population status for a large part of
Andhra Pradesh (Umapathy et al. 2009; Manchiryala &
Hussain 2018). However, the documentation in Karnataka
is highly limited to sight records and reports of breeding
locations. Although these southern states harbor small
populations of vultures, it is crucial to comprehensively
assess changes in their population status over time. This
includes identifying potential gaps such as population
status, breeding sites, foraging grounds and conservation
issues. To achieve this goal, we reviewed all possible lit-
erature on vultures and here provided a comprehensive
understanding of vultures to date for the state of Karna-
taka.

MATERIALS AND METHODS

Study Area

Karnataka is geographically located on a tableland
where the Western and Eastern Ghat ranges meet to
form the Nilgiri hill complex. The state of Karnataka is
broadly bounded by latitudes of 11.516°N & 18.750°N
and longitudes of 74.200°E & 78.683°E. The geography
of Karnataka includes high mountains, plateaus, remnant
hills, and coastal plains. To the west, east, and south, the
state is bounded by mountain ranges. The northern re-
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gion is mostly plateau with elevation ranging 600—-900
m. The elevation highly varies up to 2,000 m with many
peaks in the Western and Eastern Ghats.

Data Collection and Compilation

To search relevant literature, we used the keywords
vulture, Karnataka, district names of Karnataka, and each
vulture name while looking for literature on the Egyptian
Vulture Neophoran percnopterus ginginianus, we used
the search keywords ‘Egyptian Vulture,” ‘Neophoran per-
cnopterus ginginianus, Vulture, and Ranahaddu (Kan-
nada word for the same), as well as Karnataka in Google
scholar (https://scholar.google.com), and National Orni-
thological Database (https://www.sacon.in/nod/). We
collected eBird data for each species and their location.
We examined annotated databases, such as newsletters,
magazine articles, and grey literature, all in conjunction
with a snowball sampling method that covered all litera-
ture that discussed vultures.

The extracted data were categorised into 1) sight re-
cords and checklist records, 2) diversity and distribution
studies, 3) ecological studies, 4) behavioural observa-
tion/record, and 5) conservation action or awareness.
We recorded the ‘Year of Publication and Study Period".
The ecological components were initially investigated by
gathering information on the general emphasis of the
study, the number of species (checklists recorded individ-
ually), the study region or location, and the geographical
scope, i.e., whether the study was limited to one state
or encompassed many states/districts, forest status, and
habitat type.

Analysis

We compiled a checklist of species found in the state
of Karnataka based on all possible literature, and eBird
data from 1970 to December 2022 (Supplementary Table
S1). The eBird is often opportunistic, thus, we carefully
considered the data and used considering its limitations.
We provided the conservation status as in the IUCN Red
List and Indian Wild Life (Protection) Act, 1972 for each
species. Using the location of each detection, we de-
picted the spatiotemporal distribution pattern for all the
species. We summarised the details available on breed-
ing locations of the species and conservation initiatives
taken up and their outcomes in the state.

RESULTS

A total of seven species of vultures have been record-
ed from Karnataka, including Egyptian Vulture, Indian
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Vulture or Long-billed Vulture, White-rumped Vulture,
Red-headed Vulture, Cinereous Vulture, Griffon Vul-
ture, and Himalayan Griffon Vulture. Among them, the
last three species are vagrant and occasionally recorded.
The conservation status of all seven species in the Indian
Wildlife (Protection) Act is ‘Schedule-I’ (Table 1).

SPECIES ACCOUNT IN KARNATAKA

Egyptian Vulture (Image 1): The vulture used to be
seen on the plains of Manjrabad in Sakaleshpur (Taylor
1887), and also eastern plains of Kanara region, never-
theless birds were sighted at the edges of the forests and
coasts of Honnavara and Kumta (Davidson 1898). Dur-
ing the birding visit to Mysore province in 1939-40, Ali
& Whistler, (1943) reported that the bird is resident of
the deciduous biotope, and intermediate zones close to
human inhabits, the bird is common in coffee estates of
the Biligiriranganatha Hills, Bandipur Tiger Reserve, Sa-
tanur, Mysore, Chitradurga, Bangalore, Doddaballapur,
and Kolar gold fields. Two birds, one in Breeding plum-
age and another juvenile were sighted on the outskirts
of Mysore, and later three individuals were recorded
from the same location in 2000-01 (Pittie 2000a, 2001a).
Though exploited by urbanization, the foothills of Cha-
mundi Hills in Mysore city serve as roosting sites for the
Egyptian vultures. The city dump yard in the foothills
serves as a feeding area for these vultures. These dump
yards also had cattle carcasses thrown in, and the vulture
was seen feeding on them in 2012 (Samson et al. 2014).
The scavenger was seen in Kodagu in mid-2000 (Pittie
2000a), four vultures were spotted in 2013 on the out-
skirts of Bellary and the adjoining Raichur districts (Mar-
tin 2013). Around 123 vultures including 79 adults, 22
sub-adults, and 22 juveniles were reported from in and
around Ramadevarabetta of Ramanagara during the sur-
vey in December 2013 and April 2014 and reported that

Table 1. The status of vultures (Accipitriformes: Accipitridae) that are
recorded from Karnataka in the IUCN Red List, all the listed species
occur in Schedule | of the Indian Wildlife Protection Act.

Common name Scientific name IUCN status
Egyptian Vulture Neophron percnopterus Endangered

- . Critically
White-rumped Vulture Gyps bengalensis Endangered

. - Critically
Indian Vulture Gyps indicus Endangered
Himalayan Griffon Vulture | Gyps himalayensis Near Threatened

Griffon Vulture Gyps fulvus Least Concern

Cinereous Vulture Aegypius monachus Near Threatened
Critically

Red-headed Vulture Sarcogyps calvus Endangered
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Figure 1. Sight record of Egyptian Vultures in Karnataka from 1838 to 2022.
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they were dependent on silk processing sites and a dump
yard of slaughterhouse waste (Samson & Ramakrishnan
2016a). Few individuals were sighted from 2003 to 2016
in the Mangala and Melukamanahalli area of Bandipur
(Rajkumar 2018). Although the eBird data added more
locations in the last two decades, more recordings were
from southern districts, i.e., Mysuru, Mandya, Raman-
agara, Bengaluru, Kolar, and Chitradurga, nevertheless,
occasional sightings were recorded from the rest of the
state (Figure 1).

White-rumped Vulture (Image 2): The initial record
of the species was in the late 18" Century, e.g., Man-
jrabad fort area in Sakaleshpur (Taylor 1887) and several
birds and their nests from the forests of Kanara (David-
son 1898). Later in the first half of the 19* Century, the
species was recorded from many locations in the state,
e.g., frequent sightings from Londa of Belagavi in 1938
(Koelz 1942), a good number of birds and nesting in moist
forests of Shettihalli in 1939-40 and the evergreen forest
of the Gersoppa falls (Ali & Whistler 1943). More records
of the sighting were from the second half of the 19" cen-
tury e.g., sighted frequently in Chikkamagaluru town in
the 1990s (Chakravarthy & Tejasvi 1992), a mixed flock
of 300 vultures were observed on a carcass in Bangalore
between 1984 and 1988 (Satheesan 1990). The sightings
in the last two decades (2000 - 2022) include six birds
in the ISC campus in Bangalore in 2001 (Pittie 2001b),
and two birds in September 2000 at Naryanadurga hills
of Melkote WS (Thejaswi 2003), frequent sightings from
Nagarahole, e.g., 30-40 birds and later few were re-
corded with other vultures on elephant carcass during
January 2000 (Pittie 2000b; Sarath 2000), 90 birds on a
deer carcass in June 2005 (Ramesh 2005), three birds
with other vultures in January 2014 (Robson 2014), and
Bandipur, e.g., frequently sighted from Byladkuppe cliffs,
Rampura and Banur, and also reported them to nest and
reproduce in the park (Rajkumar 2018), and Ankola and
Karwar, e.g., 12 birds at Hattikeri Timber Depot in 2007
(Praveen 2007). Anoop et al. (2020) reported that these
vultures occupy and nest on trees with good girth, espe-
cially on Arjuna trees in the riparian habitat, and predict-
ed suitable habitat for the reintroduction in several pro-
tected areas of southern Western Ghats. The eBird data
also indicate occasional sightings from the entire state
but most of the sightings are confined to a few southern
districts, especially to the forests of Bandipur and Naga-
rahole (Figure 2).

Indian Vulture (Image 3): Inhabitant of open areas
and forested landscapes. The bird has been recorded
from different parts of Karnataka, i.e., Kanara, Londa, and
Tumkur (BirdLife International 2001), In December 1935,
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a few birds were seen nesting on cliffs opposite Jog Falls
(Abdulali 1936; Ali & Whistler 1943). In January 2000,
40-50 birds were feeding on the carcass of an elephant
along with other vultures in Nagarahole (Sarath 2000;
BirdLife International 2001). In January 2013, 16 vultures
were recorded on the outskirts of Bellary (Martin 2013).
Three nests with chicks and successful nestlings growing
to adulthood were reported in 2006 from rocky edges of
Ramadevarabetta of Ramanagara hills (Subramanya &
Naveen 2006). However, only seven birds and two nest-
ing were recorded in 2015-16, and one nest in 2016-17
but no chicks were observed from the same hills (Ashok
2018). In Bandipur, breeding was recorded from Moole-
hole in Rampura along with white-backed vultures in
1996 (Rajkumar 2018), and the continued monitoring of
these nests reported breeding in 2002—-03 and 2008-11
in Moolehole and Banur in the Gundre range (Rajkumar
2018). Prior to 1999, the species was infrequent through-
out the southern part of the state. The sight record of
the bird in the eBird shows that most of the sightings are
reported from southern Karnataka except few sightings
in the rest of the state, of them, most of the sightings are
from Ramadevarabetta Vulture Sanctuary, Bandipur, and
Nagarahole (Figure 3).

Himalayan Griffon Vulture (Image 4): The bird is
spread over the Himalayan landscape and is an infre-
quent visitor to South India. Two individual birds were
seen simultaneously in the Ramanagara Vulture Sanctu-
ary and the Hesaraghatta Grasslands in February 2013
(Praveen et al. 2014). A juvenile was sighted in the Halga-
Ulga region of Uttara Kannada District in January 2016
(Surve 2016) (Figure 4).

Cinereous Vulture (Image 5): The Cinereous vulture
usually winters in North India and is a rare visitor to Pen-
insular India (Ali & Ripley 1987). The bird was sighted for
the first time at Harangi Dam in Kushalnagara in Decem-
ber 1998 (Subramanya 2001), on the bank of Lakshman
Thirta River in Krishnaraja Sagar Reservoir near Mysore
in January 2002 (Shivanand 2004), and sighted between
December 2016 and January 2017 at Kabini backwaters
of the Nagarahole while feeding along with Long-billed
Vultures and Red-headed vultures (Samson et al. 2019)
(Figure 4).

Red-headed Vulture (Image 6): Except for a few sight
records of the species, no other information is available
on the species from the state. In the late 18" Century,
three vultures were seen feeding on a donkey carcass
and later one specimen was collected in and around
Manzrabad fort in Sakaleshpur (Taylor 1887). The bird
was speculated to be a resident of the Kanara region as
it was sighted occasionally in all seasons and parts of
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Figure 2. Sight record of White-rumped Vultures in Karnataka from 1838 to 2022.
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Figure 3. Sight record of Indian Vultures in Karnataka from 1838 to 2022.
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Figure 5. Sight record of Red-headed Vultures in Karnataka from 1838 to 2022.
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the region (Davidson 1898). Single birds were occasion-
ally seen in Bandipur and Maarikanive during 1939-40
(Ali & Whistler 1943). Intermittent sighting of the vul-
ture was reported from Nagarahole, e.g., 810 vultures
were observed feeding on elephant carcasses in Janu-
ary 2000 (Sarath 2000), two vultures were sighted later
in 2000 (Pittie 2000b), one vulture was seen feeding on
deer carcasses in January 2005 (Ramesh 2005) and two
vultures in late January 2014 (Robson 2014). Rajkumar
(2018) reported that the bird is a resident, usually single
or two individuals are sighted frequently in Bandipur, but
the population status is not available for the park. The
eBird data also shows except for one or two recordings
from northern and south-eastern Karnataka, many of
the sightings are confined to forested areas of Kodagu,
Mysuru, and Chamarajanagar, especially at Bandipur and
Nagarahole (Figure 5).

Griffon Vulture (Image 7): Occasional reports of the
species are recorded from the state, e.g., one bird was
collected from a flock of 50 in 1938 from Jagalbet, Ut-
tara Kannada District (Koelz 1942), and several pairs were
sighted on ledges of rocky patches near the Gersoppa
falls during 1939-40 (Ali & Whistler 1943b), and an indi-
vidual was sighted with a mixed flock of vultures in Naga-
rahole in 2000 (Pittie 2000b).

Sight records of different vulture species in protected
areas and non-protected areas
From 1838 to December 2022, among all the seven
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Image 7. Griffon Vulture

species of vultures, the sighting record of the Egyp-
tian vulture (n = 1802) was more than all other species
(White-rumped Vulture: 522; Red-headed Vulture: 521;
Indian Vulture: 465; Himalayan Griffon: 5; and Cinereous
Vulture: 3). Of them, more than 80% of the sight records
of Red-headed Vulture, White-rumped Vulture, and Indi-
an Vulture were from protected areas, while only 14% of
sight records of the Egyptian Vulture was from protected
areas (Figure 6).

Figure 6. Sight records of different vulture species in protected areas and non-protected areas from 1838 to 2022.
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Record of nest sites

Although nests of Egyptian Vultures, Indian Vulture,
Red-headed Vulture, and White-rumped Vultures were
recorded over a period of one century in different parts
of the state, most of the recordings are largely from Ra-
managara, Bandipur, and a few other locations in south-
ern Karnataka (Supplementary Table S2). But in the last
decade, the recordings of nest sites are only from Ra-
managara, Bandipur, and their surroundings.

Conservation Initiatives

Considering the constant sightings and breeding re-
cords from Ramanagara Hills, Forest Department, Karna-
taka, declared this region for the conservation of vultures
in January 2012 as ‘Ramadevarabetta Vulture Sanctuary’
(Government of Karnataka No. F.E.E.234.S.W.L. 2009, dat-
ed 31 January 2012).

DISCUSSION

In Karnataka, seven vulture species are recorded,
with the Cinereous Vulture and Himalayan Griffon
Vulture being occasional visitors, as documented by
Praveen et al. (2014) and Samson et al. (2019), while the
Egyptian Vulture, White-rumped Vulture, Indian Vulture,
and Red-headed Vulture are permanent residents. This
distribution pattern extends to the neighboring south-
ern Indian states of Tamil Nadu and Kerala, with the ad-
ditional presence of the Griffon Vulture as an infrequent
visitor, as reported by Gajamohanraj (2020), Kumara-
guru et al. (2021), and Roshnath & Sashikumar (2021).
Most vulture sightings are concentrated in southern
Karnataka, with sporadic observations in the central and
northern regions. Notably, the Egyptian Vulture is the
most prevalent species in the state, primarily outside of
protected areas, while the White-rumped Vulture and
Red-headed Vulture, previously sighted across various
regions, have been mainly documented in Bandipur and
Nagarahole over the past two decades. Similarly, the In-
dian Vulture is known to inhabit Bandipur, Nagarahole,
and the Ramadevarabetta Vulture Sanctuary.

Before 2000, vulture sightings in Karnataka were
scarce, likely due to a lack of birdwatchers and aware-
ness. However, since 2000, platforms like eBird and iNat-
uralist have facilitated increased birdwatching and re-
cord-keeping, resulting in a higher number of bird sight-
ings, including vultures. Nevertheless, this data hasn’t
yet covered every corner of the state or the country,
which is essential for a comprehensive understanding
of vulture occurrence, spatial distribution, and sighting

Praphul § Kumara

frequency. Despite these limitations, the findings have
been carefully considered (Supplementary Figure S1).

The occasional vagrant sightings of Griffon vultures
have raised concerns in Karnataka. Historical sightings
reported by Ali & Whistler (1943) were later retracted
due to misidentification, as was the case with Ali & Ab-
dulali (1945) and their opinions on specimens collected
from Koelz (1942) and the sighting of 50 vultures. Fur-
thermore, the specimen collected by Koelz (1942) could
not be located, leading to its omission from Rasmus-
sen & Anderton’s (2012) ‘Ripley Guide to Birds of South
Asia.” Gajamohanraj (2020) recommended removing this
species from the checklist of Birds of Karnataka as per
Praveen et al. (2016). While this species is also record-
ed in the Moyar Gorge of Mudumalai Tiger Reserve in
Tamil Nadu, adjoining Karnataka (Gajamohanraj 2020),
the bird’s presence or visits in the state cannot be dis-
regarded. Some evidence suggests long-distance va-
grancy, with Himalayan Griffon vultures being sighted in
southern India (Kumaraguru et al. 2021; Praveen et al.
2014; Surve 2010), possibly indicating a decline in their
regular Himalayan breeding range’s food supply coupled
with the inexperience of immature birds in foraging and
navigation (Ding Li & Kasornkorkbua 2008). Recently, a
suspected case of electrocution of a Himalayan Griffon
Vulture was documented in the nearby Mudumalai Tiger
Reserve (Manigandan et al. 2021).

In recent times, India has seen a decrease in the rate
of vulture population decline (Prakash et al. 2019), with
some regions showing a slow recovery, such as a 12%
increase in vulture population in Madhya Pradesh (Jha
2017). Prakash et al. (2019) reported significantly lower
densities of the Indian vulture and White-backed vulture
in southern India compared to the north. Unfortunately,
the review highlights the absence of a comprehensive
scientific population assessment in Karnataka, with avail-
able data stemming from sporadic records, eBird entries
from the last two decades, and opportunistic sightings,
except for one population monitored in Ramanagara by
Ashok (2018). Given the significant population of Indian
vultures in Ramanagara, the rocky outcrops in this re-
gion were declared the “Ramadevarabetta Vulture Sanc-
tuary.” However, the decrease in vulture numbers and
breeding failures pose significant concerns, as the pri-
mary Indian vulture population in the state is centred
around these hills.

White-backed vultures and Red-headed vultures, al-
though occasionally sighted in various parts of the state,
are now primarily concentrated in Bandipur, Nagara-
hole, and their surroundings, likely due to the availability
of uncontaminated carcasses in these areas (Prakash et
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al. 2012; Galligan et al. 2014). Conversely, the Egyptian
vulture is predominantly found outside protected areas
and is recorded over a more extensive region in South
Karnataka. In South India, their abundance seems bet-
ter in Karnataka than in Tamil Nadu (Byju & Raveendran
2022) and Kerala (Sashikumar & Vishnudas 2018). How-
ever, the population trend of this species in South India,
including Karnataka, remains unclear. Although recent
records of nest sites for Egyptian Vultures are lacking,
sightings of juveniles in various locations suggest that
they are breeding in nearby areas.

White-rumped vultures (Gadhvi & Dodia 2006;
Thakur & Narang 2012; Khan 2013; Ramakrishnan et al.
2014; Majgaonkar et al. 2018) and Red-headed vultures
(Chhangani 2007; Dhakal et al. 2014) typically construct
their nests on tall trees. Several nest sites for White-
rumped Vultures have been identified in Bandipur, Nag-
arahole, and adjacent areas in Tamil Nadu and Kerala.
For instance, approximately 68 nests were documented
in the riparian habitat of the Nilgiri North Forest Division
(Ramakrishnan et al. 2014). Later, 36 pairs of an active
nesting population were observed in the same area and
the adjoining Mudumalai Tiger Reserve (Venkitacha-
lam & Senthilnathan, 2016). Furthermore, a population
range of 49 to 104 individuals was recorded in nesting
colonies across the Mudumalai Tiger Reserve (Manigan-
dan et al. 2023). Additionally, 12 nests were recorded in
the Wayanad Wildlife Sanctuary in Kerala (Sashikumar
& Vishnudas 2014). In recent years, a single nest of the
Red-headed vulture has been identified in Bandipur.

Indian Vultures in Karnataka are known to nest on
rocky cliffs, particularly in Ramanagara. However, previ-
ous studies also indicated that they occasionally build
their nests on trees, for example, in Moyar Gorge in Tam-
il Nadu and various locations in Andhra Pradesh. This
adaptability is likely driven by the availability of a good
food resource (Prakash et al. 2012). In Mudumalai Tiger
Reserve, three Indian vulture breeding colonies—Eb-
banad, Nilgiri Eastern Slopes, and Kallampalayam—re-
corded 92 (2020-21), 142 (2019-2020), and 144 (2019-
2020) vultures, respectively, with remarkable population
stability over the three years (Manigandan et al. 2023).

The review underscores the ongoing vulture popu-
lation decline in Karnataka, emphasising the necessity
for systematic population assessment and monitoring
in the state. Identifying vulture nest sites and monitor-
ing their breeding success are crucial steps for effective
management interventions, particularly given the major
surviving vulture populations around Bandipur, Nagara-
hole Tiger Reserves, and Ramadevarabetta Vulture Sanc-
tuary. Ensuring the availability of uncontaminated food
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resources in their habitat is essential to guarantee their
survival.

REFERENCES

Abdulali, H. (1936). A note on the Alpine Swifts (Micropus melba bak-
eri Hartert) at Gersoppa. Journal of the Bombay Natural History So-
ciety 38(4): 829-830.

Ali, S. & H. Abdulali (1945). Some recent records of the Griffon Vul-
ture (Gyps fulvus fulvescens Hume) in Peninsular India - a correction.
Journal of the Bombay Natural History Society 45(2): 236-237.

Ali, S. & H. Whistler (1943). The birds of Mysore. Part IV. Journal of the
Bombay Natural History Society 44(1): 9-26.

Ali, S. & S.D. Ripley (1987). Compact handbook of the birds of India
and Pakistan together with those of Bangladesh, Nepal, Bhutan and
Sri Lanka. Oxford University Press, Delhi, 841 pp.

Anoop, N.R., S. Babu, R. Nagarajan, & S. Sen (2020). |dentifying suit-
able reintroduction sites for the White-rumped Vulture (Gyps ben-
galensis) in India’s Western Ghats using niche models and habitat
requirements. Ecological Engineering 158: 106034. https://doi.
org/10.10 16/j.ecoleng2020.106034

Ashok, P. (2018). Population, breeding ecology and conservation
threats of long-billed vultures (Gyps indicus) in the Ramadevarabet-
ta Vulture Sanctuary in Ramanagara hills, Karnataka, pp. 69-71. In:
Ramakrishnan, B. (ed.) Proceedings of the Workshop on Securing
Vulture Population in Southern India (SVPSI 2018). Udhagaman-
dalam, The Nilgiris, Tamil Nadu, India, 138 pp.

BirdLife International (2001). Threatened Birds of Asia: The BirdLife
International Red Data Book. Cambridge, UK: BirdLife International
614-620 pp.

Bowden, C.G. (2018). The current threats and status of Asian Vultures,
pp. 27-30. In Ramakrishnan, B. (ed.) Proceedings of the workshop
on Securing Vulture Population in Southern India (SVPSI 2018). Ud-
hagamandalam, The Nilgiris, Tamil Nadu, India, 138 pp.

Buechley, E.R. & C.H. Sekercioglu (2016). The avian scavenger crisis:
Looming extinctions, trophic cascades, and loss of critical ecosys-
tem functions. Biological Conservation 198: 220— 228. https://doi.
org/10.1016/j.biocon.2016.04.001

Byju, H. & N. Raveendran (2022). Egyptian Vultures extending to new
landscapes in southern Tamil Nadu: Need for measures. Bird-o-soar
#170, Zoo’s Print 37(6): 37-40.

Chakravarthy, A.K. & K.P.P. Tejasvi (1992). Birds of Hill Region of Kar-
nataka. Bangalore: Navbharath Enterprises, 148 pp.

Chandrasekaran, S. (2018). Population estimation of vultures in Moyar
valley: sweep surveys, pp. 44—46. In Ramakrishnan, B. (ed.) Proceed-
ings of the Workshop on Securing Vulture Population in Southern
India (SVPSI 2018). Udhagamandalam, The Nilgiris, Tamil Nadu, In-
dia, 138 pp.

Chaudhary, A., T.R. Subedi, J.B. Giri, H.S. Baral, B. Bidari, H.E.M. Sub-
edi & R.J. Cuthbert (2012). Population trends of Critically Endan-
gered Gyps vultures in the lowlands of Nepal. Bird Conservation In-
ternational 22(3): 270-278. https://doi.org/10.1017/5095927091-
000426

Chhangani, A.K. (2007). Sightings and nesting Colonies of Red-headed
Vulture, Sarcogyps calvus in Rajasthan, India. Indian BIRDS 3(6):
218-211.

Cunningham, A.A,, V. Prakash, D.J. Pain, G.R. Ghalsasi, G.A.H, Wells,
G.N. Kolte & A.R. Rahmani (2003). Indian vultures: victims of an
infectious disease epidemic? Animal Conservation 6(3): 189-197.
https://doi.org/10.1111/j.1600-0447.1973.tb10467.x

Cuthbert, R.J., R.E. Green, S. Ranade, S. Saravanan, D.J. Pain, V.
Prakash & A.A. Cunningham (2006). Rapid population declines of
Egyptian vulture (Neophron percnopterus) and red-headed vulture
(Sarcogyps calvus) in India. Animal Conservation 9(3): 349-354.
https://doi.org/10.1111/j.1469-1795.2006.00041.x

Cuthbert, R.J., M.A. Taggart, M. Saini, A. Sharma, A. Das, M.D. Kulkar-

Journal of Threatened Taxa | www.threatenedtaxa.org | 26 November 2023 | 15(11): 24184-24200



https://doi.org/10.10 %0916/j.ecoleng2020.106034
https://doi.org/10.10 %0916/j.ecoleng2020.106034
https://doi.org/10.1016/j.biocon.2016.04.001
https://doi.org/10.1016/j.biocon.2016.04.001
https://doi.org/10.1017/S095927091-%09000426
https://doi.org/10.1017/S095927091-%09000426
https://doi.org/10.1111/j.1600-0447.1973.tb10467.x
https://doi.org/10.1111/j.1469-1795.2006.00041.x

Review of the status of vultures in Karnataka

ni, & R.E Green (2016/5). Continuing mortality of vultures in India
associated with illegal veterinary use of diclofenac and a potential
threat from nimesulide. Oryx 50(1): 104-112. https://doi.org/10.1
017/5S003060531500037X

Davidar, E.R.C & P. Davidar (2002). Possible causes for the decline of
Oriental White-rumped vultures (Gyps bengalensis) in the Segur re-
gion (Nilgiris, Tamil Nadu), India. Vulture News 47: 3—6.

Davidar, P. (2007). Indian White-backed Vultures Gyps bengalensis in
the Segur region of Tamil Nadu. Indian BIRDS 3(4): 149.

Davidson, J.A.G. (1898). The birds of North Kanara. Part II. Journal of
the Bombay Natural History Society 12(1): 43-72.

Dhakal, H., K.M. Baral, K.P. Bhusal & H.P. Sharma (2014). First record
of nests and breeding success of Red-headed Vulture Sarcogyps cal-
vus and implementation of Vulture Conservation Programs in Nepal.
Ela Journal 3(3): 9-15.

Ding Li, Y. & C. Kasornkorkbua (2008). The status of the Himalayan
Griffon Gyps himalayensis in South-East Asia. Forktail 24: 57-62.
Gadhvi, I.R. & P.P. Dodia (2006). Indian White-backed Vultures Gyps
bengalensis nesting in Mahuva, Bhavnagar district, Gujarat, In-

dia. Indian BIRDS 2(2): 36.

Gajamohanraj, D. (2020). A Griffon Vulture Gyps fulvus from Moyar
Valley, Masinagudi, Tamil Nadu. Indian BIRDS 16(5): 160-161.

Galligan, T.H., T. Amano, V.M. Prakash, M. Kulkarni, R. Shringarpure,
N. Prakash & R.J. Cuthbert (2014). Have population declines in
Egyptian Vulture and Red-headed Vulture in India slowed since the
2006 ban on veterinary diclofenac? Bird Conservation Internation-
al 24(3): 272-281. https://doi.org/10.1017/50959270913000580

Green, R.E., I. Newton, S. Shultz, A.A. Cunningham, M. Gilbert, D.J.
Pain & V. Prakash (2004). Diclofenac poisoning as a cause of vul-
ture population declines across the Indian subcontinent. Journal of
Applied Ecology 41(5): 793-800. https://doi.org/10.1111/j.0021-
8901.2004.00954.x

Green, R.E., M.A. Taggart, K.R. Senacha, B. Raghavan, D.J. Pain, Y.
Jhala & R.J. Cuthbert (2007). Rate of decline of the oriental white-
backed vulture population in India estimated from a survey of di-
clofenac residues in carcasses of ungulates. PLoS One 2(8): e686.
https://doi.org/10.1371/journal.pone.0000686

Jha, K.K. (2017). Vulture Atlas Central India-MP, Indian Institute of For-
est Management, Bhopal, India, 206pp.

Jha, K.K. & R. Jha (2021). Study of Vulture Habitat Suitability and Im-
pact of Climate Change in Central India Using MaxEnt. Journal of
Resources and Ecology 12(1): 30-42.

Khan, M.M.H. (2013). Population, breeding and threats to the White-
rumped Vulture Gyps bengalensis in Bangladesh. Forktail 29: 52—-56.

Koelz, W. (1942). Notes on the birds of the Londa neighbourhood,
Bombay Presidency. Journal of the Bombay Natural History Soci-
ety 43(1): 11-33.

Kumaraguru, A., V. Saraswathi, M. Tharik, S. Ramasubramaniam &
T. Brinda (2021). First Sighting of Himalayan Griffon (Gyps himala-
yensis) in Point Calimere Wildlife and Bird Sanctuary, Nagapattinam,
Tamil Nadu. Indian Forester 147(10): 101-102.

Majgaonkar, I., C.G. Bowden & S. Quader (2018). Nesting success and
nest-site selection of White-rumped Vultures (Gyps bengalensis) in
western Maharashtra, India. Journal of Raptor Research 52(4): 431—
442. https://doi.org/10.3356/IRR-17-26.1

Manigandan, S., P. Kannan, P, H. Byju, S. Bharathidasan, C. Thambi
& B. Ramakrishnan (2021). Death of a Himalayan Vulture in South
India highlights the potential threat of power infrastructure. Vulture
News 80: 20-22.

Manigandan, S., H. Byju & P. Kannan (2023). Assessing the accu-
racy of population estimation methods for vulture populations: a
case study from the Mudumalai Tiger Reserve, Tamil Nadu, India.
Environmental and Experimental Biology 21: 45-52. http://doi.
org/10.22364/ee- b.21.06

Markandya, A., T. Taylor, A. Longo, M.N. Murty, S. Murty & K. Dhav-
ala (2008). Counting the cost of vulture decline—an appraisal
of the human health and other benefits of vultures in India. Eco-
logical Economics 67(2): 194-204.https://doi.org/10.1016/j.ecole-
con.2008.04.020

Praphul § Kumara

McClure C. J.W,, R.S. J. Westrip, J. A. Johnson, S. E. Schulwitz, M. Z.
Virani, R. Davies, A. Symes, H. Wheatley, R. Thorstrom, A. Amar,
R. Buij, V. R. Jones, N. P. Williams, E. R. Buechley, S.H.M. Butchart
(2018). State of the world’s raptors: Distributions, threats, and con-
servation recommendations. Biological Conservation 227: 390-402;
https://doi.org/10.101 6/j.biocon.2018.08.012

Misher, C., H. Bajpai, S. Bhattarai, P. Sharma, R. Sharma & N. Kumar
(2017). Observations on the reeding of Indian long-billed vultures
Gyps indicus at Gapernath, Chambal River in Rajasthan, India. Vul-
ture News 72: 14-21.

MOEFCC (2020). Action Plan for Vulture Conservation in India,
2020-2025 Ministry of Environment, Forest and Climate Change
Government of India, 98pp.

Morales-Reyes, Z., J.M. Pérez-Garcia, M. Moledn, F. Botella, M.
Carrete, C. Lazcano & J.A. Sanchez-Zapata (2015). Supplanting
ecosystem services provided by scavengers raises greenhouse gas
emissions. Scientific Reports 5(1): 7811. https://doi.org/10.1038/
sr-ep07811

Munstermann, M. J., N.A. Heim, D. J. McCauley, J. L. Payne, N. S Up-
ham, S. C. Wang, & M.L. Knope (2022). A global ecological signal of
extinction risk in terrestrial vertebrates. Conservation Biology 36(3):
€13852. https://doi.org/10.1111/cobi.13852

Oaks, J.L., M. Gilbert, M.Z. Virani, R.T. Watson, C.U. Meteyer, B.A.
Rideout, H.L. Shivaprasad, S. Ahmed, M.J.I. Chaudhry, M. Arshad,
S. Mahmood, A. Ali & A.A. Khan (2004). Diclofenac residues as the
cause of vulture population decline in Pakistan. Nature 427: 630—
633. https://doi.org/10.1038/nature02317

Pittie, A. (2000a). Birding notes. Pitta 112: 7-8.

Pittie, A. (2000b). Birding notes. Pitta 108: 7-8.

Pittie, A. (2001a). Birding notes. Pitta 117: 5-6.

Pittie, A. (2001b). Birding notes. Pitta 122-123: 7-8

Prakash, V., D.J. Pain, A.A. Cunningham, P.F. Donald, N. Prakash, A.
Verma, R. Gargi, S. Sivakumar & A.R. Rahmani (2003). Catastrophic
collapse of Indian White Backed (Gyps bengalensis) and Long-billed
(Gyps indicus) vultures population. Biological Conservation 109(3):
381-390. https://doi.org/10.1016/50006-3207(02)00164-7

Prakash, V., R.E. Green, D.J. Pain, S.P. Ranade, S. Saravanan & N.
Prakash (2007). Recent changes in populations of resident Gyps vul-
tures in India. Journal of the Bombay Natural History Society 104(2):
127-133.

Prakash, V., M.C. Bishwakarma, A. Chaudhary, R. Cuthbert, R. Dave,
M. Kulkarni, S. Kumar, K. Paudel, S. Ranade, R. Shringarpure &
R.E. Green (2012). The population decline of Gyps vultures in In-
dia and Nepal has slowed since veterinary use of diclofenac was
banned. PLoS One 7(11): e49118. https://doi.org/10.1371/journal.
pone.0049118

Prakash, V., T.H. Galligan, S.S. Chakraborty, R. Dave, M.D. Kulkarni, N.
Prakash & R.E. Green (2019). Recent changes in populations of Criti-
cally Endangered Gyps vultures in India. Bird Conservation Interna-
tional 29(1): 55-70. https://doi.org/10.1017/509592709170 00545

Praveen, J. (2007). In the news. Indian BIRDS 3(4): 157—-159.

Praveen, J., P.O. Nameer, D. Karuthedathu, C. Ramaiah, B. Balakrish-
nan, K.M. Rao & I. Tavcar (2014). On the vagrancy of the Himala-
yan Vulture Gyps himalayensis to southern India. Indian BIRDS 9(1):
19-22.

Rajkumar, D. (2018). Status of vultures in Bandipur Tiger Reserve, pp.
63-68. In Ramakrishnan, B. (ed.) Proceedings of the workshop on
Securing Vulture Population in Southern India (SVPSI2018). Udhaga-
mandalam, The Nilgiris, Tamil Nadu, India, 138 pp.

Ramakrishnan, B., S. Ramasubramanian, M. Saravanan & C. Arivaz-
hagan (2010). Is Diclofenac the only culprit for declining popula-
tion of Gyps vultures in the Moyar Valley. Current Science 99(12):
1645-1646.

Ramakrishnan, B., S. Ramasubramanian & A. Samson (2012). Occur-
rence of Red-headed vulture in Segur plateau, Tamil Nadu. Current
Science 102(6): 832

Ramakrishnan, B., G. Kannan, A. Samson, K. Ramkumar & S. Rama-
subramanian (2014). Nesting of White-rumped vulture (Gyps ben-
galensis) in the Segur Plateau of The Nilgiri North Forest Division.

Journal of Threatened Taxa | www.threatenedtaxa.org | 26 November 2023 | 15(11): 24184-24200



https://doi.org/10.1%09017/S003060531500037X
https://doi.org/10.1%09017/S003060531500037X
https://doi.org/10.1017/S0959270913000580
https://doi.org/10.1111/j.0021-%098901.2004.00954.x
https://doi.org/10.1111/j.0021-%098901.2004.00954.x
https://doi.org/10.1371/journal.pone.0000686
https://doi.org/10.3356/JRR-17-26.1
http://doi.org/10.22364/ee- b.21.06
http://doi.org/10.22364/ee- b.21.06
https://doi.org/10.1016/j.ecolecon.2008.04.020
https://doi.org/10.1016/j.ecolecon.2008.04.020
https://doi.org/10.101%096/j.biocon.2018.08.012
https://doi.org/10.1038/sr-ep07811
https://doi.org/10.1038/sr-ep07811
https://doi.org/10.1111/cobi.13852
https://doi.org/10.1038/nature02317
https://doi.org/10.1016/S0006-3207(02)00164-7
https://doi.org/10.1371/journal.pone.0049118
https://doi.org/10.1371/journal.pone.0049118
https://doi.org/10.1017/S09592709170%0900545

Review of the status of vultures in Karnataka

Indian Forester 140(10): 1014—1018. https://doi.org/10.36 808 /if
/2 014/-v140i10/53493

Ramakrishnan, B., A. Samson & A. Veeramani (2018). Conservation
strategies for securing critically endangered White-rumped (Gyps
bengalensis) and Long-billed (Gyps indicus) vulture species in the Ta-
mil Nadu part of the Nilgiri biosphere reserve, pp. 55-62. In: Rama-
krishnan, B. (ed.) Proceedings of the workshop on Securing Vulture
Population in Southern India (SVPSI 2018). Udhagamandalam, The
Nilgiris, Tamil Nadu, India, 138 pp.

Ramesh, J. (2005). Ninety White-rumped Vultures (Gyps bengalensis)
sighted at the Nagarhole National Park. Newsletter for Birdwatchers
45(3): 45.

Ramesh T., K. Sankar & Q. Qureshi (2011). Status of vultures in Mudu-
malai Tiger Reserve, Western Ghats, India. Forktail 27: 96-97.

Rasmussen, P.C. & J.C. Anderton (2012). Birds of South Asia: the Ripley
guide. 2nd ed. Washington D.C. and Barcelona: Smithsonian Institu-
tion and Lynx Edicions 2 volumes. 1- 378 pp; 1-683 pp.

Ravikanth, M. & H. Shaik (2018). Status of vultures in Telangana and
Andhra Pradesh, pp. 72— 74. In: Ramakrishnan, B. (ed.) Proceedings
of the workshop on Securing Vulture Population in Southern India
(SVPSI 2018). Udhagamandalam, The Nilgiris, Tamil Nadu, India, 138
pp.

Robson, C. (2014). From the field: India. BirdingASIA 21: 122-123.

Roshnath, R. & C. Sashikumar (2021). Griffon Vulture Gyps fulvus, an
addition to the checklist of the birds of Kerala. Indian BIRDS 17(2):
63-64.

Samson, A., B. Ramakrishanan, G. Kannan, S. Renuka & S. Ramasub-
ramanian (2014). Emerging threats for Egyptian vulture (Neophoran
percnopterus ginginianus) in the Chamundi Hills Reserved Forest,
Mysore, Karnataka. Newsletter for Birdwatchers 50(2): 16— 17

Samson, A., B. Ramakrishnan, A. Veeramani & P. Ravi (2015). Occupa-
tion of Indian Giant Squirrel nests by White-rumped Vultures Gyps
bengalensis in India. Podoces 10(2): 35-36.

Samson, A. & B. Ramakrishnan (2016a). Observation of a population
of Egyptian Vultures Neophron percnopterus in Ramanagaram Hills,
Karnataka, southern India. Vulture News 71(2): 36-49

Samson, A., B. Ramakrishnan, A. Veeramani & P. Ravi (2016b). Popu-
lation Status and Habitat Preference of Vultures in Mudumalai Tiger
Reserve, Tamil Nadu Southern India. Podoces 11(1): 7-12.

Samson, A., B. Ramakrishnan, A. Veeramani & P. Ravi (2016c). Tapho-
nomy perspectives on Tiger (Panthera tigris) kills and nature deaths
of domestic buffalo Bubalus bubalis (Linnaeus, 1785) with special
reference to vultures and other scavenger vertebrates. Journal of
Scientific Transactions in Environment and Technovation 10(1):
222-224,

Samson, A., B. Ramakrishnan, V. Selvan & S. Manigandan (2019). Ci-
nereous Vulture Aegypius monachus in Mudumalai Tiger Reserve,
Western Ghats, and its status in southern India. Indian BIRDS 15(3):
93-94.

Sarath, C.R. (2000). Vultures of Nagarhole National Park. Newsletter
for Birdwatchers 40(2): 26.

Sarrazin, F., C. Bagnolini, J.L. Pinna, E. Danchin & J. Clobert (1994).
High survival estimates of griffon vultures (Gyps fulvus fulvus) in
a reintroduced population. The Auk 111(4): 853-862. https://doi.
org/10.2307/4088817

Sashikumar, C. (2001). Vultures in Kerala. Newsletter for Birdwatchers
41(1): 1-3

Sashikumar, C. & C.K. Vishnudas (2014). Conservation of the criti-
cally endangered vultures in wayanad and the neighbouring areas
of Kerala as part of establishing a vulture safe zone in South India.
A Report of the CEPF-ATREE Western Ghats Small Grants Program
2013-2014, 48pp.

Praphul § Kumara

Sashikumar, C. & C.K. Vishnudas (2018). Status of vultures in Kerala,
pp. 41-43. In: Ramakrishnan, B. (ed.) Proceedings of the workshop
on Securing Vulture Population in Southern India (SVPSI 2018). Ud-
hagamandalam, The Nilgiris, Tamil Nadu, India, 138 pp.

Satheesan, S.M. (1990). A record of the Indian Griffon Vulture in south
India. Vulture News 23: 22

Sekercioglu, C.H., G.C. Daily & P.R. Ehrlich (2004). Ecosystem con-
sequences of bird decline. Proceedings of the National Academy
of Sciences 101(52): 18042-18047. https://doi.org/10.1-073/
pnas.0408049101

Shultz, S., H.S Baral, S. Charman, A.A. Cunningham, D. Das, G.R. Ghal-
sasi, M.S. Goudar, R.E. Green, A. Jones, P. Nighot, D.J. Pain & V.
Prakash (2004). Diclofenac poisoning is widespread in declining vul-
ture populations across the Indian subcontinent. Proceedings of the
Royal Society of London B 271:458-S460. https://doi.org/10.1098/
rsbl.2004.0223

Straub, M.H., T.R. Kelly, B.A. Rideout, C. Eng, J. Wynne, J. Braun &
C.K. Johnson (2015). Seroepidemiologic survey of potential patho-
gens in obligate and facultative scavenging avian species in Califor-
nia. PloS One 10(11): e0143018. https://doi.org/10.1371/journal.
pone.01430 -18

Subramanya, S. (2001). Cinereous Vulture Aegypius monachus (Linn.),
family Accipitridae, in Karnataka. Journal of the Bombay Natural His-
tory Society 98(2): 278.

Subramanya, S. & 0.C. Naveen (2006). Breeding of Long-billed Vulture
Gyps indicus at Ramanagaram hills, Karnataka, India. Indian BIRDS
2(2): 32-34.

Surve Siddhesh S. (2016). Snapshot sightings: Himalayan Vulture from
Uttara Kannada, Karnataka. Indian BIRDS 11(3): 84A.

Swan G.V. Naidoo, R. Cuthbert, R.E. Green, D.J. Pain, D. Swarup, V.
Prakash, M. Taggart, L. Bekker, D. Das, J. Diekmann, M. Diekmann,
E. Killian, A. Meharg, R.C. Patra, M. Saini, K. Wolter (2006). Re-
moving the threat of diclofenac to critically endangered Asian
vultures. PLoS Biology 4(3): e66. https://doi.org/10.1371/journal.
pbio.0040066

Taylor, C.J.W. (1887). A tentative list of the Birds of Manzeerabad, My-
sore. Stray Feathers 10: 454-467.

Thakur, M.L. & S.K. Narang (2012). Population status and habitat-
use pattern of Indian White-backed Vulture (Gyps bengalensis) in
Himachal Pradesh, India. Journal of Ecology and the Natural Envi-
ronment 4(7): 173-180. https://doi.org/10.5897/JENE11.103

Thejaswi, S. (2003). Birds of Narayanadurga Hill. Newsletter for Bird-
watchers 43(2): 18-22. Thejaswi, S. (2004). A sight record of the Ci-
nereous Vulture Aegypius monachus near Mysore, Karnataka, India.
Newsletter for Ornithologists 1(5): 74.

Umapathy, G., S. Hussain & S. Shivaji (2009). Status and distribution
on vultures in Andhra Pradesh, India. Forktail 25: 163—-165.

Van Den Heever, L., L.J. Thompson, W.W. Bowerman, H. Smit-Robin-
son, L.J. Shaffer, R.M. Harrell & M.A. Ottinger (2021). Reviewing
the role of vultures at the human-wildlife livestock disease inter-
face: An African perspective. Journal of Raptor Research 55(3): 311—
327. https://doi.org/10.3356/JRR-20-22

Venkitachalam, R. & N. Senthilnathan (2015). Breeding Record of In-
dian Vulture (Gyps indicus) in Moyar Valley, Tamil Nadu, India. Cur-
rent Science 109(2): 258-259.

Venkitachalam, R. & S. Senthilnathan (2016). Status and population of
vultures in Moyar Valley, southern India. Journal of Threatened Taxa
8(1): 8358-8364. https://doi.org/10.11-609/jott.2522.8.1.8358-
8364

Wilbur, S.R. & J.A. Jackson (eds.) (1983). Vulture Biology and Manage-
ment. University of California Press, 550 pp.

Journal of Threatened Taxa | www.threatenedtaxa.org | 26 November 2023 | 15(11): 24184-24200



https://doi.org/10.36 808 /if /2%09014/-v140i10/53493
https://doi.org/10.36 808 /if /2%09014/-v140i10/53493
https://doi.org/10.2307/4088817
https://doi.org/10.2307/4088817
https://doi.org/10.%091-073/pnas.0408049101
https://doi.org/10.%091-073/pnas.0408049101
https://doi.org/10.1098/rsbl.2004.0223
https://doi.org/10.1098/rsbl.2004.0223
https://doi.org/10.1371/journal.pone.01430%09-18
https://doi.org/10.1371/journal.pone.01430%09-18
https://doi.org/10.1371/journal.pbio.0040066
https://doi.org/10.1371/journal.pbio.0040066
https://doi.org/10.5897/JENE11.103
https://doi.org/10.3356/JRR-20-22
http://doi.org/10.11-%09609/jott.2522.8.1.8358-8364
http://doi.org/10.11-%09609/jott.2522.8.1.8358-8364

Review of the status of vultures in Karnataka Praphul § Kumara

Supplementary Figure S1. Sight record of vultures as per eBird records in different years from 1970 to 2022.

Supplementary Table S1. Published literature and Ebird Data from 1838 to 2022.
The supplementary table has been deposited in the repository:
<https://data.mendeley.com/datasets/n3ytyc6rdx/1/files/868459fa-0112-43f7-b0fd-7c1fa49b94d3>

Supplementary Table S2. The nesting location of all vulture species in Karnataka recorded in the literature.
The supplementary table has been deposited in the repository:
<https://data.mendeley.com/datasets/n3ytyc6rdx/1/files/78f67410-004b-43d0-bad6-9d70b7574162>
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