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Abstract

Objective: The present study aimed to investigate the distribution and
characteristics of nesting sites of Long-billed Vultures in the Barmer district
of Rajasthan. The scientific study will be added to the conservation of
the Indian Vulture, commonly known as the Long-billed Vulture (LBV) for
saving the environment, ecological balance, and sustainability on a global
platform. Methods: We investigated the distribution and nesting sites of LBV
in the Barmer district by using direct or headcount methods (Supported by
photographic and videographic counting). Findings: During the study period, a
total of 12 sites were recorded, out of 7 nesting sites of LBV were observed with
14 nests recorded, and the characteristic nesting site was seen in hilly areas. In
Barmer district 43 individuals of LBV were recorded in 12 sites with an average
of 3.58 + 2.57. Novelty: This study provides better zoological observational
data on LBV about population and nesting sites in respective study areas. The
finding of new nesting sites and nests in the hilly region of Barmer district
(Aadupura Hills, Jhanpura, Bhilo ki Dhani, Gogaji Temple Hills, Juna Patrasar,
Viratra Mata Hills, and Balera) is relevant to scholarly research. As we conclude
the earlier studies suggest a higher population of LBV in the study area, but the
present investigation reports a much smaller population than that reported
earlier. The suggested study is fully relevant to the environment, ecological
balance, and sustainability.

Keywords: Long-billed Vulture; Distribution; Nesting sites; Hilly region;
Barmer

1 Introduction

Vultures are essential to ecology because they clean up dead carcasses and give healthy
habitats for other living beings, and because of this they are also known as “nature’s
cleanup crew” V). From a human perspective, vultures are the large birds of prey, nature’s
most successful obligate avian scavengers, providing us with an array of economic,
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ecological, and cultural services. Of the 9 species of vulture found in India, 7 species occur in the western Rajasthan. Long-billed
Vaulture (LBV) (Gyps indicus) is among the 7 species of vultures in Rajasthan .

Itis 1 of 3 resident Gyps species in India, commonly known as the Indian Vulture. According to a morphological study of
LBV, the Indian Vulture is bald having broad wings and short tail feathers, the covert feathers are paled color whereas the flying
feathers are darker. The bill, head and neck are long and nearly bald, respectively. Female LBV are smaller than male species®.

The Indian Vulture was previously reported from several regions of the world i.e., Nepal, Pakistan, and Bangladesh®. In
India, nesting, roosting, and breeding sites of these vultures were recorded from various places viz., Mudumalai Tiger Reserve
and Sathya Mangalam Tiger Reserve, Tamil Nadu ), Kaghaznagar forest division Telangana ) and in Gujrat state Indian Vulture
nesting sites are reported ). In Rajasthan, the species was reported from many districts viz., Jaisalmer, Barmer, Bikaner, Churu,
Udaipur, Jalore, Jodhpur, Pali, and Sikar®. The species typically breeds and builds its nests in colonies on cliffs and ancient
buildings®. In the western Thar desert of Rajasthan, the LBV has been constructing nests on high cliffs of a mountain.In the
Udaipur district of Rajasthan Indian Vulture mostly nests and breeds in colonies on rock cliffs and ruins!?). Where absence of
cliffs or mountains LBV nests construction on the tree in Kolayat tehsil of Bikaner, Rajasthan V.

During the mid-1990s, the population of the Long-billed Vulture and other Gyps vultures catastrophically declined by 90-
98% in the subcontinental region of India!?. Due to habitat loss and food scarcity, vultures have disappeared from several
parts of the country !¥). Diclofenac, a non-steroidal anti-inflammatory drug (NSAID), was a primary factor in the vulture
population’s dramatic drop across the Indian subcontinent 1),

Many other threats have been reported as potentially contributing to the decline in vulture populations including disease,
electrocution, and mining activity ). The Indian Vulture has been listed under the “Critically Endangered” category in the
IUCN Red Data Book of Threatened Species since 2000 ).

There is very little information available about the Long-billed Vulture population in western Rajasthan, especially in the
Barmer district, so this study aims to record the nesting sites and distribution of Indian Vultures.

2 Methodology

2.1 Geographical status of the study area

Nestled amidst the Thar Desert, Barmer district (25.7521° N, 71.3967° E) is situated in the western Rajasthan. The study was
conducted in the Barmer district in an attempt, to find out the nesting sites and distribution of Long-billed Vultures. The survey
area includes villages such as Jhanpura, Juna Patrasar, Balera, Munabao, Gadra Road, Gudisar, Chohtan, Khara, Viratra Mata
Hills, Gogaji Temple Hills, Bhilo ki Dhani, and Aadupura Hills. In this region, xerophytic vegetation is adapted to dry and hot
climatic conditions, which makes it a suitable habitat for residual species of vultures to build their nests (16) The Thar Desert is
characterized by extreme weather conditions, including high summer daytime temperatures of 40°C to 45°C while in the winter,
the temperature ranges between 15°C to 25°C, and during Monsoon season in Thar Desert rainfall is less than 25cm 17 Dry
conditions are caused in this location by long dry intervals between rain and a high evaporation rate. Topographically, the area
is undulating with dunes, a sandy plain, and a few rocky patches Figure 1.

2.2 Material used for research work

Location coordinates were collected using a Garmin Montana 680 GPS receiver. Olympus 8x40 binoculars were used to locate
nesting, roosting, and drinking sites and for nest observations. Photographs were taken using a Nikon EOS 5D camera with a
zoom lens. Identification of birds was achieved using the book “Field Guide to Birds of the Indian Subcontinent”®.

2.3 Data Collection /Methodology for set-up/Experimental Procedure

This study is on the distribution and nesting sites of Long-billed Vultures in the Barmer district, Rajasthan India, using direct or
head count methods (supported by photographic and videographic counting) ?). Both vehicular and walking transects !® were
considered for the study and a transect of 634 km was achieved. The study was conducted from 7:00 AM-11:00 AM in the
morning to 3:00 PM - 6:30 PM in the evening. We tracked vultures flying/soaring and leaving groups at carcasses and water
sources to locate nesting sites, particularly during the breeding season. In addition to the nests recorded from high cliff regions,
this study also estimated the population of the Gyps indicus. Different habitats, topography, proximity to the source of water
and food (carcasses), surrounding the disposal of carcasses, and anthropogenic disruption towards this species were recorded
during the study.
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Fig 1. Map of the study area (Barmer)

3 Result & Discussion

3.1. Nesting site

All the nests in the Barmer district were observed in high, hilly areas Figure 2. The Long-billed Vulture selects the area for
nesting based on the characteristics mentioned in Table 1. All the nests built by the Long-billed Vulture were found in places of
negligible disturbance and the nests were constructed inside cavities and on ledges Figure 3. Nests are built in the cracks between
the high hills so that vultures can avoid troubles and complete the breeding season. Long-billed Vultures prefer nesting on cliffs
and steep rocky regions. Similarly, the nesting of Indian Vultures was recorded in the hilly region®. They usually build their
nests at a height of 1,968 feet, or 600 meters. These areas have varying cliff heights, but Long-billed Vultures typically nest higher
to protect their young from predators. Being near water sources is another prerequisite, though not as important as it is for some
other bird species. We have recorded 5 vulture nests within 2 km, 7 nests within 3 km, and 2 nests within 4 km from the nearest
water sources. A similar kind of observation was reported '), Long-billed Vulture nesting has been recorded at various places
in the Barmer district such as Aadupura Hills, Jhanpura, Bhilo ki Dhani, Gogaji Temple Hills, Juna Patrasar, Viratra Mata Hills,
and Balera. Vulture nests were found on rocky cliffs, hillocks, and isolated locations with little human influence in the study
area. The vegetation in the study area includes shrubs like Calligonum polygonoides (Phog), Calotropis procera (Aak), Capparis
decidua (Ker), Euphorbia caducifolia (Danda Thor), Ziziphus nummularia (Bordi), etc. and tree species like Prosopis cineraria
(Khejari), Ziziphus mauritiana (Ber), Acacia nilotica (Kikar), Acacia senegal (Kumatia), Anogeissus pendula (Dhokda), Salvadora
persica (Khari Jaal), Salvadora oleoides (Mithi Jaal) and Tecomella undulata (Rohida). In this nesting area, similar vegetation was
observed 1), Vultures inhabit old monuments, cliffs, and enormous trees in deserts. Similar nesting site habitat was reported ?%
. In the previous study, 36 nests were reported in 6 sites of the study area?" and 13 nests were reported from Nagana Hills,
Kundal Hills, and Balotara region®. The present study reported that 14 nests were occupied in 7 different sites (Table 2). Out
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of 14 nests, 3 nests of LBV were observed near the honeybee comb. Indian Vulture nests were constructed on cliff regions, and
similar observation was reported ).

Table 1. Description of attribute of nesting sites in the study area

S. No. Attribute of Nesting Sites Description

1. Open Areas Nesting locations are frequently found in wide-open spaces with little
surrounding vegetation, providing easy access and visibility.

2. High altitude Long-billed Vultures prefer nesting on cliffs, and steep hillsides, providing
safety from ground predators.

3. Minimal Human Disturbance Prefer areas with minimal human disturbance, although they are increas-
ingly facing threats from habitat encroachment.

4. Colonial Nesting They usually build their nests in colonies, which can vary in size.

5. Safe Access Adult vultures should be able to easily access the sites so they can safely

feed the chicks and return to the nest.

6. Proximity to Food Locations near abundant food sources, such as grazing livestock or
naturally occurring carcasses, are crucial for feeding adults and chicks.

Table 2. Nesting sites and number of nests

S.No Sites No. of Nests
1. Aadupura Hills 5

2. Jhanpura 3

3. Bhilo ki Dhani 2

4. Gogaji Temple Hills 1

5. Juna Patrasar 1

6. Viratra Mata Hills 1

7. Balera 1

Total 14

3.2. Nest Type

Nests are structures built by birds for housing and care for their young ones. Every pair of vultures builds a nest in the high, hilly
area. The nest is made of large, flat sticks and the core is filled with dry grass and leaves. A vulture nest is a platform of sticks lined
with green leaves. The most common and widely used plant materials to build nests were Boswellia serrata (Dhup), Moringa
oleifera (Sanjano), Aristida funiculata (Lamp), Boerhhavia diffusa (Santhi), Commicarpus grandiflorus (Bel), Prosopis juliflora
(Angreji bawal), Azadiracata indica (Neem), Acacia senegal (Kumta), Prosopis cineraria (Khejari), Comicarpus granflorus (Bel)
and Trianthema portulacastrum (Sato) Figure 4. Similarly, various plant materials were observed to be used by Indian Vultures
in nest-building ?%.

3.3. Population estimates

The population of Long-billed vultures was counted at a total of 12 sites in the study area. Vulture nesting sites and characteristics
observations were taken during the day and an accurate number of vultures at each nesting site, roosting site, and drinking
site. As per observation, LBV are mostly dependent on livestock carrion. During the observation out of the total, 7 Long-
billed Vultures were feeding on domestic carrion. One of the more significant elements affecting their existence in a particular
location is the availability of food, particularly carrion, as well as drinking water from ponds, water holes, and bodies of water
they reported similar findings®. During the observation, a maximum of 9 individuals were recorded at Juna Patrasar village
Figure 5 and a minimum of 1 individual was recorded at Khara and Gudisar villages. In the previous study, 47 individuals
were reported in 6 different sites of study area®. In 3 sites of total 126429 LBV were reported by®). In the present study, 43
individuals of LBV were recorded in 12 sites of Barmer districts. All the possible potential vulture sites, with an average+ SD
of 3.58 4 2.57 (Table 3). As we have concluded the earlier studies suggest a higher population of LBV in the study area, but the
present investigation reports a much smaller population than that reported earlier.
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Fig 2. Nests observed on the cliff region

Fig 3. Low predator disturbance near nesting site
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Fig 4. Various plant materials used in nest construction

Table 3. Nesting sites and number of individuals recorded different areas of Barmer

S.No. Sites No. of Individuals  Activity
1. Juna Patrasar 9 Nesting, Roosting, Soaring
2. Aadupura Hills 8 Nesting, Roosting, Soaring
3. Jhanpura 5 Nesting, Roosting, Soaring
4. Gogaji Temple Hills 4 Nesting, Roosting, Soaring
5. Bhilo ki Dhani 3 Nesting, Roosting, Soaring
6. Viratra Mata Hills 3 Nesting, Roosting, Soaring
7. Munabao 3 Roosting, Soaring
8. Chohtan 2 Roosting, Soaring
9. Gadra road 2 Roosting, Soaring
10. Balera 2 Nesting, Roosting, Soaring
11. Gudisar 1 Roosting, Soaring
12. Khara 1 Roosting, Soaring
Total 43

Average + SD 3.58+2.57

SD=Standard Deviation

3.4. Threats

During the field survey interaction with local rural people was done and their perception of different threats such as
anthropogenic disturbance, mining activity, electrocution, food scarcity, and deforestation was noted. Twenty-seven villagers
from 12 villages were surveyed and questionnaires were taken from them. During the survey, it was found that anthropogenic
disturbance near nesting sites is considered the biggest threat to the vulture species and 45% of the people agreed to this
Figure 6. Demography and distribution are mostly affected by anthropogenic activities ¥, Besides these, electrocution ¥ and
trichobezoar ®*) are some recent causes identified in the decline of vultures. Threats like mining and deforestation resulted in a
decline in the long-lasting nesting site of vultures in the Thar Desert 1.
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Fig 5. Indian Vulture Roosting Site at Juna Patrasar Village

B Anthropogenic activities M Mining activity ™ Electrocution Food scarcity ® Deforestation

Fig 6. Various threats for Gyps indicus in the study area

3.5. Conservation

During the study, we visited villages, towns, and public areas and conducted awareness programs among residents about vulture
conservation. Conservation of vultures is important for nature and human health because vultures clean the carcasses resulting
in the contain of spreading deadly diseases. Even if the situation is dire, we must act quickly to save the regions that offer this
species ideal nesting grounds, which will conserve this critically endangered species.

4 Conclusion

This study records the LBV species distribution and nesting sites in the Barmer district in Rajasthan, India. During the study
period, a total of 43 individuals of Long-billed Vultures were recorded in 12 sites, with an average 4+ SD of 3.58 + 2.57. The
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population count of Indian Vultures present in nesting sites, roosting sites, drinking sites, and feeding sites was also recorded.
The nesting sites of Long-billed Vultures were observed in the hilly region of the study area. The finding of new nests and
nesting sites in the hilly region of Barmer district (Aadupura Hills, Jhanpura, Bhilo ki Dhani, Gogaji Temple Hills, Juna Patrasar,
Viratra Mata Hills, and Balera) is relevant to the research field. Recorded a total of 14 nests of LBV in 7 different sites. They used
various plant materials in nest construction. The study also highlights the importance of green plant material as an important
component of Long-billed Vulture nests. Availability drinking water sources were found to be a pond, Nadi, khadin, and a
damaged water pipeline. A study on the nesting sites and characteristics of the “critically endangered” Long-billed Vulture in
the Great Indian Thar Desert of Rajasthan has revealed a decline in the species population. Indian Vultures are declining in the
study area due to anthropogenic activities, mining activity, electrocution, and deforestation. The study emphasizes the need to
protect the remaining nesting sites for the critically endangered species, as the population remains extremely low.

This study has noted that the Indian Vulture based ecological importance already exists, but deeper comprehension is
needed. During research work on LBV, promising results for the sustainable management of agroecosystems were observed.
Additionally, LBV is considering for sustainable approach towards enhancing the ecological health of soil, plant growth, and
the development of ecological behavior. Therefore, the present study gains importance in providing a wide range of current
investigations on Long-billed Vultures. Continuous observation and research are required to effectively implement conservative
measures to ensure that the Gyps indicus remain in its natural habitat. This observation not only contributes to our knowledge
of Indian Vultures but also emphasizes the wider implications of biodiversity conservation in the study area.

The study suggests establishing vulture restaurants in the Thar Desert to increase the population and prevent deaths due to the
lack of food. Water bodies should be constructed to meet vulture needs for drinking water. Habitat conservation and awareness
programs should be organized in local areas i.e., villages, towns, and dhanis. Establishing breeding centers, hospitals, and
rehabilitation centers in the study area. Vulture conservation policies, captive breeding, and rehabilitation are recommended.
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