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Abstract. Ad hoc field surveys were conducted on 11 and 12 March 2025 along the Khoh River
floodplain in the Najibabad Forest Division, India. On two occasions, the near-threatened Cinere-
ous Vulture (degypius monachus) and Himalayan Vulture (Gyps himalayensis) were observed

co-occurring with the endangered Egyptian Vulture (Neophron percnopterus ginginianus) at carcass-
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Vultures perform vital ecological functions by rapidly
consuming vertebrate carcasses, thereby mitigating the
risk of pathogen transmission and facilitating nutrient cy-
cling in terrestrial ecosystems (Mundy et al. 1992). Since
the early 1990s, Gyps vulture populations in South Asia
have experienced catastrophic declines, primarily due
to renal failure induced by exposure to diclofenac. This
compound classified as a non-steroidal anti-inflammatory
drug (NSAID) is routinely administered to livestock dur-
ing clinical treatment and has been scientifically linked to
vulture mortality following the ingestion of contaminated
carcasses (Pain et al. 2003; Oaks et al. 2004). Initial field
surveys documented precipitous reductions in Gyps popu-
lations across core habitats; these declines were attributed
to pharmaceutical exposure and deficiencies in carcass
management (Prakash et al. 2003; Cuthbert et al. 2006;
Margalida et al. 2014).

Across different regions of Uttar Pradesh, counts and
qualitative assessments have documented the distribu-
tion and abundance of Gyps species across different
habitat types, with food availability and habitat condi-
tions influencing their occurrence (Jha 2015). In addition,
occupancy modelling, which estimates the probability
of species occurrence while accounting for imperfect
detection, has been used to assess changes in vulture
occurrence and habitat suitability in Uttar Pradesh (Jha
et al. 2023). Recent national-scale surveys and citizen-
science initiatives have expanded monitoring coverage.
The eighth national road transects survey reported
stabilised, albeit low, Gyps vulture populations across

feeding sites. Up to 14 individuals were recorded in mixed-species assemblages. These observations
document the co-occurrence of the three species and describe basic feeding behaviour, including
differences in spatial positioning and interactions at carcass sites. Given the limited temporal scope
of the study and the absence of quantitative behavioural analysis, the findings are presented as ob-
servational records. Further systematic studies are required to better understand behavioural patterns
and ecological interactions in this region.

13 Indian states (Prakash et al. 2024). In the adjoining
state of Uttarakhand, a satellite telemetry study has been
conducted across the Corbett and Rajaji Tiger Reserves,
as documented in WWF-India’s 2025 report (WWF-
India 2025), which was developed in collaboration with
the Uttarakhand Forest Department. This study tracked
the movements of endangered vulture species, identi-
fied critical feeding and roosting sites beyond protected
boundaries, and informed spatially explicit conserva-
tion planning. Here, I present field observations of the
Gyps himalayensis, Neophron percnopterus ginginianus,
and Aegypius monachus co-occurring during feeding ata
carcass site along the Khoh River floodplain and discuss
their implications for habitat management and vulture
conservation in the Himalayan foothills.

The survey was conducted between 08:00 a.m. and 13:00
p.m. on 11 and 12 March 2025 along the Khoh River
floodplain in the Shivalik foothills. Observations were
made during continuous field sessions using binoculars
(10 x 50) and a digital camera for species identification
and documentation. The study was based on ad hoc field
observations and is therefore presented as an observational
record rather than a structured ecological assessment.

Surveys were carried out along a 6.3 km stretch of the
floodplain (29°37'53"N, 78°29'52"E — 29°40'51"N,
78°31'08"E), covering sandbars, riverine areas, adjacent
forest patches, agricultural fields, and rural habitation.
Observations were conducted at close range (approxi-
mately 10 m when possible), with minor variation de-
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pending on vulture movement and field conditions. Data
recorded included species identity, flock composition,
group size, and qualitative observations of feeding be-
haviour and interspecific interactions at carcass sites.

The origin of carcasses at feeding sites could not be de-
termined with certainty; however, their presence is likely
associated with local livestock practices in the forest — ag-
riculture interface. The study area lies within a heterogene-
ous landscape characterised by riverine vegetation, scrub
and forest patches and agricultural land use and ranges in
elevation from 297 to 319 m above sea level.

The recorded vulture species were categorised accord-
ing to their global conservation status based on the
most recent assessments of the International Union for
Conservation of Nature (IUCN 2025).

During the two-day survey, 14 individual vultures
representing three species across three genera were
recorded (Table 1). All three species were observed in
mixed-species assemblages near active carcass dump
sites located on a side-channel sandbars (Figure 1A,
B). Both G. himalayensis and A. monachus, which are
winter visitors to the region (Grimmett et al. 2011;
SolB 2023), were represented by sub-adult individu-
als, whereas N. p. ginginianus included both adult and
juvenile individuals. The carcasses were identified as
adult female Gojri buffalo (Bubalus bubalis), a domes-
ticated livestock breed maintained by nearby Gujjar
communities (a traditionally pastoral ethnic group of
northern India), and were estimated to be approximately
1-2 days old at the time of observation.

Differences in feeding positions were observed during
carcass use. Sub-adult A. monachus predominantly oc-
cupied the central feeding zone, often displacing other
individuals or advancing directly toward the carcass
(Figure 1C, D). However, when sub-adult G. himalay-
ensis engaged in conflict with sub-adult 4. monachus,
the former typically prevailed, successfully displacing
the latter from the central feeding area during three ob-
served displacement events (Figure 1E, F). In contrast,
N. p. ginginianus consistently foraged along the periphery
of the carcass site (Figure 2G, H). Some sub-adult Gyps

individuals, characterised by darker brown plumage and
reduced contrast compared with adult, along with juve-
nile Neophron individuals showing predominantly dark
brown plumage, were observed perching on adjacent
trees and approaching the carcass opportunistically when
adult conspecifics temporarily vacated the feeding zone
(Figure 21, J). Both Aegypius and Neophron species were
observed engaging in persistent ground-level conflicts
with Gyps individuals, although three temporary displace-
ment events were observed during feeding interactions,
neither species permanently abandoned the carcass site
during the observation period.

The co-occurrence of three vulture species in the flood-
plain habitats of western Uttar Pradesh emphasises the
importance of these dynamic landscapes in maintaining
the diversity of scavengers. Seasonal variations in the local
carcass supply may reduce competition among species by
promoting spatial overlap; this is in line with the facilitation
mechanisms found in scavenger guilds (Cortés-Avizanda
etal. 2012). In addition, the heterogeneous habitat structure
of the study area, including sandbars used for foraging,
nearby trees such as Bombax ceiba for roosting, and nearby
agricultural areas associated with livestock presence,
encourages niche partitioning and multi-species persist-
ence, as observed in other vulture species in south-western
Europe (Margalida et al. 2011; Moreno-Opo et al. 2016).
Other studies have shown that anthropogenic food sources,
including carcass dumps and informal feeding stations,
significantly influence spatial dynamics and conservation
outcomes (Piper 2006; Duriez et al. 2022). These pat-
terns align with broader ecological models of scavenger
coexistence, wherein behavioural adaptations and trophic
segregation reduce the likelihood of competitive exclusion
(Plaza and Lambertucci 2020).

Observations from the Khoh River floodplain document-
ed the presence of the Indian subspecies N. p. gingin-
ianus, with individuals exhibiting diagnostic plumage
patterns, bill dimensions, and extent of yellow facial skin
characteristics of this taxon (Baumgart 2018). Records
of vagrant individuals in Djibouti underscore their dis-
persal capacity and imply potential gene flow between
South Asian and East African populations (Rayaleh

Table 1. Behavioural and spatial dynamics of three vulture species observed during carcass utilisation in the Khoh river

floodplain.
Species Flock composition Flock size Feeding behaviour
Gyps himalayensis | Predominantly sub-adult individuals | 7-8 individuals |Frequently occupied exposed feeding areas

in the mixed flock; some individuals
perched on adjacent trees.

and engaged in feeding interactions with A4.
monachus.

Aegypius monachus | Sub-adult individuals occupying central

feeding positions in the mixed flock.

2-3 individuals

Occupied central feeding areas, penetrated carcass
hides, and engaged in feeding interactions with
Gyps individuals.

Adult and juvenile individuals feeding
along the periphery of the mixed
flock.

Neophron
percnopterus
ginginianus

2-3 individuals

Primarily foraged along peripheral feeding areas
and fed on residual fragments after larger species
had accessed feeding areas.
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Figure 1. A) Mixed-species assemblage of G. himalayensis, A. monachus, and N. p. ginginianus basking on the flood plain;
B) sub-adult of A. monachus and G. himalayensis in a conflict position near the buffalo (Bubalus bubalis) carcass; C) sub-
adult A. monachus feeding on the carcass while another sub-adult of the same species is in between G. himalayensis indi-
viduals; D) another sub-adult A. monachus visible on the extreme left; E & F) conflict between sub-adult G. himalayensis

and 4. monachus on the floodplain.

and McGrady 2019). Ecologically, N. p. ginginianus
demonstrates considerable adaptability, foraging on
riverine carrion and anthropogenic refuse in riparian
habitats in behaviour that is comparable to its coastal
scavenging (Mundy 2014).

The congregation of near-threatened Cinereous Vultures
(4. monachus), Himalayan Vultures (G. himalayensis),
and endangered Egyptian Vultures (N. p. ginginianus),
including multiple immature individuals, within the Khoh
River floodplain indicates the ecological importance of
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Figure 2. G & H) Mixed assemblage of G. himalayensis (sub-adult) and N. p. ginginianus (adult on the right side of the
carcass and juveniles on the extreme right); I) sub-adults of G. himalayensis and a juvenile N. p. ginginianus perched on an
adjacent tree (Bombax ceiba) prior to feeding; J) G. himalayensis (sub-adult) feeding with companion scavengers, including

Large-billed crows (Corvus macrorhynchos).

the area for scavenging vultures and suggests that it may
warrant further monitoring and conservation attention
under regional vulture conservation initiatives (Jha et al.
2023; Kumar et al. 2025). The floodplain’s contiguity with
Uttarakhand’s forested corridors may facilitate juvenile
dispersal and nesting success, highlighting the need for
states to collaborate in monitoring and management (Jha et
al. 2023). Internationally, the ban on veterinary diclofenac
in South Asia has led to early signs of stabilisation of the
Gyps population (Oaks et al. 2004), while the establishment
of protected feeding and roosting sites has demonstrably
improved survival and reproductive success in European
and Asian vultures (Safford et al. 2019).

During the survey, fewer individuals of 4. monachus
than G. himalayensis were observed at carcass sites. 4.
monachus was observed penetrating carcass hides and
occupying central feeding positions, whereas G. hima-
layensis frequently approached exposed feeding areas
following carcass access. In contrast, N. p. ginginianus
remained on the periphery of mixed-species assem-
blages, feeding on residual fragments and exhibiting

the lowest abundance. These species-specific foraging
strategies and interspecific interactions align with the
behavioural summaries of these three species in the
Birds of the World database (Billerman et al. 2025).

The Khoh River floodplain forms part of the broader
Shivalik foothill landscape connecting the Rajaji—Corbett
landscape complex with the Upper Ganga floodplains of
western Uttar Pradesh. This heterogeneous landscape,
comprising riverine habitats, forest patches, agricultural
fields, and livestock-associated human settlements, may
facilitate seasonal movement and feeding opportunities
for scavenging raptors. Himalayan Vultures (G. hima-
layensis), which exhibit seasonal altitudinal movements
from higher Himalayan regions to lower elevations during
winter, are regularly reported from the northern Indian
plains during the non-breeding period (Grimmett et al.
2011; SoIB 2023). Observations from the present survey
indicate that livestock carcass disposal areas within the
Himalayan foothill-Gangetic interface may serve as sea-
sonal feeding locations for both migratory and resident
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scavenging species. These observations also suggest
ecological linkage between the foothill landscapes of
Uttarakhand and adjoining floodplain habitats of western
Uttar Pradesh for wide-ranging vultures.

In the Indian subcontinent, habitat prediction modelling has
highlighted the importance of heterogeneous landscapes for
vulture conservation in the Gangetic-Thar-Deccan region
of India (Jha and Jha 2021). More recently, climatic niche
modelling has suggested that future climate change sce-
narios may substantially alter the distribution and climatic
suitability of several vulture species across India, with
projected niche contractions for species such as G. benga-
lensis, G. indicus, and N. percnopterus (Bhattacharya et
al. 2025). Longitudinal surveys have documented species
richness and nesting preferences across Uttar Pradesh,
with the Tarai region supporting the highest diversity (Jha
2015). However, threats such as diclofenac toxicity, food
scarcity, electrocution, and habitat degradation continue
to undermine vulture populations in the state (Mani et al.
2024). According to the State of India’s Birds report (SoIlB
2023), both A. monachus and N. percnopterus are expe-
riencing “rapidly declining” population trends, whereas
G. himalayensis is classified as “declining” in abundance.
The sharp decline in 4. monachus and N. percnopterus
emphasises the urgent need for strengthened regulatory
enforcement, expanded carcass-safe zone networks, and
targeted population reinforcement. Continued monitoring
of G. himalayensis is essential to prevent further losses.

A recent study conducted in southern India demon-
strated that community-driven partnerships and stringent
enforcement of veterinary NSAID regulations sustain
carcass-provisioning networks and foster the establish-
ment of vulture-safe zones (Manigandan et al. 2024).
Similar associations between vultures, livestock carcass
availability, and rural agricultural landscapes have also
been reported from northern India, particularly in Uttar
Pradesh, where carcass disposal sites support scavenging
vulture assemblages (Jha 2015; Kushwaha et al. 2020).

These findings corroborate the core objectives of India’s
National Vulture Conservation Action Plan: strategic
habitat protection, systematic carcass management, and
captive breeding initiatives to reverse the population
decline (Ministry of Environment and Forests 2006).
Integrating these fine-scale ecological insights into
existing policy frameworks can enhance the design,
implementation, and effectiveness of conservation in-
terventions aimed at promoting the recovery of vulture
populations across northern India.
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