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Abstract: Vulture is an essential component of biotic system in the ecosystem. Out of Nine species of Vulture
reported in India, four species Gyps indicus, Gyps bengalensis, Sacrogyps calvus and Neophron percnopterus
are residents and remain throughout in and around Jodhpur. Remaining three species Gyps fulvus, Gyps
himalayensis and Aegypus  monachus  are  migratory.  Cinereous vulture is a large bird with uniformly black
or blackish brown color with necked leaden pinkish neck surrounded by a distinct blackish ruff. A. monachus
play crucial role in carcasses opening during feeding on carcasses. Maximum population of A. monachus
observed in January 2008 compare to 2006, 2007 observed in area investigated in present study.
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INTRODUCTION Present study work was undertaken to examine eco status

Vultures are scavenger in nature and play an Jodhpur.
important role in clearing the animal carcasses and
municipal dumps.  India  has nine  species of Vulture in Review of Literature: Vultures are classified in two
the  wild   [1].   These   are  Oriental  White  Backed categories i.e. new world Vulture and old world Vulture.
Vulture (Gyps bengalensis),   Slender   Billed  Vulture New world Vulture belongs to family Vulturidae, which
(Gyps tuniurosis), Long Billed Vulture (Gyps indicus), consists of seven living species and old world Vulture
Egyptian Vulture (Neophran pernophterus), King Vulture belongs to  family Accepitridae which consists of 16
(Sacrogyps calvus), Eurasian Griffon (Gyps fulvus), living  species.  Vultures  are  least studied  in  India.
Himalyan Griffon (Gyps himalayensis), Cinereous Vulture Snow and Pernis [2] studied about nesting and roosting
(Aegypius monachus) and Bearded Vulture (Gypateus pattern in three species of Vulture i.e. Himalayan Griffon,
barbatus). Out of them six species of Vulture were Eurasian Griffon and Lammergeier Vulture and estimated
observed in and around Jodhpur district. These are King that all three species probably nest at the same time on
Vulture, Egyptian Vulture, Eurasian Griffon, Long Billed the Tibetan plateau. Egg-laying by Lammergeiers on the
Vulture, Himalyan Griffon and Oriental White Backed Tibetan plateau occurs in late February or early March.
Vulture. Dry and hot climate conditions favour xerophytic For Himalayan Griffon, if the duration of the breeding
vegetation, is favorable site for nest building for residual cycle is similar to The Bearded Vulture, like most Raptors,
species  of  Vulture. Migratory species come at Jodhpur is territorial and strongly defends its nesting space from
to avoid adverse condition  at  their native places. potential  competitors  through  aerial attacks [3, 4].
Jodhpur is the part of western Rajasthan in India is rich in Lemon [5] studied about feeding pattern in Vulture and
Vulture species richness. It is a part of Thar Desert and observed that feeding at large carcasses in open areas
situated at 26°19’N latitude and 73°8’S longitude. As the that were frequented by  all  the  species  of  scavengers
decline  was   observed   in   Indian  sub-continents, in the guild. Bertran et al. [6] studied inter-species
similar  type   of   decline   was  observed  in  Thar  Desert. interaction,  furthermore  suggested to facilitate

and feeding pattern of A. monachus in and around
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aggressive interactions among Bearded Vultures and 20 rainy days. Wide range of climatic condition has led to
Ravens   are   the   result   of   the   coexistence   between the formation of different habitat types of vulture in and
one species whose feeding habits facilitate around the city of Jodhpur.
kleptoparasitism and another species that is highly
opportunistic. Survey Technique: The methodological approaches used

In Indian subcontinent Vulture decline in Gyps in this investigation are as under:
species first time reported by Prakash [7] in Keoladeo
Ghana  National  Park,  Bharatpur,  Rajasthan. Exploration of Vultures Nest Site:  The intensive surveys
Demographic  status  of   Vulture  population   were of the study area was undertaken from October 2006 to
reported by  Chhangani  [8]  in  and  around  Jodhpur December 2008 to locate A. monachus nest and feeding
about 700-800 during 2003-04. In Pakistan, Vulture sites in and around Jodhpur within a radius of 50 Km.
population decline rate observed 92% in a three year Information about various nest and feeding site was
period  of study  [9]  in  the  Punjab  provenance of collected from literature availability, local people
Pakistan, an annual population decline rate of 50% was information, presence of water bodies, safe and large
reported for breeding pairs of oriental G. bengalensis in trees, large rock and cliffs, wild life, livestock population
nesting colonies between 2000 and 2003 [10-12]. In Sindh and carcasses dumping ground.
provenance of Pakistan monitoring of G. indicus nesting Following is the list of various nesting sites of
showed their number had been declined by about two- Cinereous Vultures studied during this investigation
thirds between 2002 and 2006 and decline rate was 25% period (Fig. 1).
per year [10] and these result indicate that in India and
Pakistan, G. indicus has declined at a slower rate than G. 1. Arna jarna hillock
bengalensis. 2. Barli pond

Declines  have  been  projected  in  excess  of  97% 3. Machia Safari Park 
over in G. bengalensis population over twelve year’s 4. Guda Vishnoian (Protected area)
periods in India. The BNHS conducted a nationwide 5. Ratkuriya
raptor surveys India from 1991 to 1993 using road transect 6. Sathin (Protected area)
method  [13].  Survey  repeated  in 2000 and concluded 7. Bheembhadak Kayalana 
that both  G.  bengalensis  and  G. indicus had more or 8. Machia Fort
less disappeared from the area surveyed. The breeding 9. Keru dumping station
ecology and population of the Vulture study in and
around Jodhpur and in the Thar desert have been After initial surveys, of different sites, intensive
examined by monitoring the nesting site, making study was carried out at Arna jarna hillock, Keru dump
censuses, recording predation, observing inter-species station, Barli pond and Machia safari park of Jodhpur till
interaction  and  locating  seasonal  migration by the end of December 2008 to know the eco status of
researchers  Chhangani  [8,  14].  Over  the  last  decade, Cinereous vulture population. The reason for selecting
there has been drastic  decline   in   the   Vulture this site, were maximum availability of Vulture population
population in Indian sub-continent as reported by because daily 15 to 20 dead cattle’s carried in this area
Rahmani  [15],  Prakash  [9],  Prakash  and  Rahmani  [16] and Vulture spend their maximum time in searching and
and Prakash et al. [17]. feeding activity of  food material. Moreover, there are

MATERIALS AND METHODS presence of Kailana canal which provide drinking water

Study Area: The study site, Jodhpur (26°17”59 N and fluctuations and their monitoring were undertaken in the
73°02”02E) is located  in  the western part of Rajasthan study area by daily visits.
and is prominent part of great Indian Thar Desert.
Topographically, it is plain and interrupted by hillocks. Identification: Identification of different species of
During summer, the temperature ranges between 6°C to Cinereous Vulture is carried out on the basis of color
45°C  while  in  May   and   June  it  ruses  up  to  49°C. pattern of body, upper and under wing color pattern,
The annual average rainfall  is  300 mm, distributed over length  of bill, plumage orientation and shape, rump, head

three small water bodies present and at 2-3 km distance

throughout year. Extensive survey for daily and seasonal
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Fig. 1: Location of Nesting, Feeding and Drinking sites for Aegypus monachus in and around Jodhpur, India.

and neck regions colors. Commonly known as Kala gidh. their population, daily activity, local and seasonal
Body size 100-110 cm or 40-42 inch in length, uniformly migration in relation to temperature, sunlight availability
black or blackish brown Vulture with nacked leaden and food availability besides their intra species
pinkish neck surrounded by a distinct blackish ruff. On competition.  Nest  counts  were  made once in  a  month
over head dark pulmage above and below, absence of in  the study area. The total count  of  the active nests
white  crop  and  thigh  patches and broader wings was carried out during December and March, when
without whitish  stripe  and  having slightly wedge maximum breeding pairs were found. More attention was
shaped tail. Young ones are paler or brown in body color. given on feeding site counting because of maximum
Neck short, thick and covered with black plumage Scarf population availability for longer time at feeding station.
covered with long black color and clearly no strata The seasonal and daily fluctuation status of different
present in feather status. species of Vulture was studied by means of head

Field Procedures: To estimate precise population of graphy. Observations were made from a safe distance
Vultures, regular monitoring was done for counting of ranging 300-600 m from the cliffs or behind the walls with
birds which started from early morning to late afternoon the aid of 10 x 50 binoculars and a spotting scope with
from October 2006 to December 2008. Data collected on 30X and 70 X eyepieces.

counting method, supported by photography and video
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Microclimatic Data: The Digital Minimum-Maximum
Hygro Thermometer and a Digital Lux meter (LX-101A, LT
Lutron) were used to record microclimatic parameters viz.
temperature, relative humidity and light intensity at
dumping ground.  Relative  humidity was assessed as,
Dry (0-44%), Normal (45-74%) and Wet (75% and
onwards). All these microclimatic parameters were
recorded in every week of a month of the study period.

RESULT AND DISCUSSION

Nine species of Vulture have been reported by Ali
and Ripley [1] in India. Out of them seven species were
reported in Thar Desert, Rajasthan by Chhangani [14].
Extensive surveys were conducted from October 2006 to
December 2008 in Keru dumping site, Jodhpur to assess
the A. monachus population. During present investigation
six species of Vulture were observed in selected area
during different phase of year and one previously
reported species S. calvus was not observed. Out of six
species, three are migratory viz. G. fulvus, G. Himalyensis
and Aegypus monachus and they are observed only in the
months of breeding season (November-February).
Remaining three species viz. G. Indicus, G. bengalensis
and N. percnopterus are resident species and are
observed throughout year. 

Population: The population status of Cinereous vulture
(A. monachus) counted at different nesting sites from
month of October 2006 to December 2008. The maximum
population of Cinereous vulture (94 individuals) was
observed in January 2008. From 2008 onwards the
population of  cinereous  vulture shown negative trend
and was found to be decline sharply till December 2008.
Population of Cinereous vulture gradually buildup from
October and reaches to its peak during January and
February due to favorable environment, food and water
availability. While from March onwards their numbers
start decreasing and the entire vulture population thin
down from May to August, with the increase in
temperature and unfriendly environment.

Seasonal  Fluctuation   among    Cinereous   Vulture:
The temporal variation in population of vultures is
produced by  different  ecological pressures such as
levels  of  human disturbance, climatic conditions and
food availability [18, 19]. The number of vultures largely
depends on regular food supplies [20, 21] although an
element of social  organization  might  also be involved
[22, 23].

Table 1: Year wise population of Aegypus monachus from Oct. 2006 to
Dec. 2008

Month/Year Mean Population + SEM
October 2006 7 + 0.012
November 2006 15 ± 1.435
December 2006 40 ± 3.058
January 2007 58 ± 2.648
February 2007 29 ± 1.527
March 2007 4 ± 0.3295
April 2007 --
November 2007 12 ± 1.765
December 2007 91 ± 4.168
January 2008 94 ± 1.454
February 2008 57 ± 4.636
March 2008 2 ± 0.881
April 2008 --
November 2008 10 ± 2.965
December 2008 5 ± 1.453

Table 2: Presence of Cinereous Vulture on feeding place during different
time period of day (Mean + SE)

Time A.monachus
9.30 AM 5±1.22
10.30 AM 9 ± 1.01
11.30 AM 16 ± 0.13
12.30 PM 24 ± 0.34
1.30 PM 21 ± 0.21
2.30 PM 17 ± 0.77
3.30 PM 26 ± 1.23
4.30 PM 17 ± 1.13

The  data  obtained regarding the seasonal
fluctuation of cinereous Vultures in the study area is of
great significance. Cinereous vulture came to this site
only in winter season of every year to avoid adverse
climate at their native places. Their number continuously
increase  from   October   to  January  [Table  1,  Fig. 2].
The fluctuation in Cinereous vulture in this area during
summer season is primarily due to increase in temperature,
very low humidity, scarcity of water, food.

Daily Variation among Cinereous Vulture: Generally
Vulture  feed  on  dead  Carcasses  and  play  significant
role  in environment  clearing.  Among  different  species
of  Vulture  particular  species  individuals  play an
important role during eating and different species
individual’s  number  fluctuate  in  a  day  during  eating.
It was observed that migratory species A. monachus
shows their presence in early morning around the
Carcasses  due  to  close nesting and nesting site near to
dump area and Gyps species  shows  their  presence at
dump  area  between 9.00-10.00 AM and their number
continuously increase till late afternoon. Vulture likes to
feed upon 2-3 days old Carcasses which is easy to open.
The opening of Carcasses is difficult task and it is mostly
performed by A. monachus due to its strong pointed and
slightly tilted bills and generally this activity occur
between 10.00-12.00 AM. [Table 2].
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Fig. 2: Opening of carcass by A. monachus electrocution

Fig. 3: Intra specific competition between A. monachus and follow the Vultures to got opportunity to feed upon

Different species of vultures feed along with others in late afternoon  and now shows their presence near
birds and mammals at the same feeding site. Common water  bodies  like  Kailana  canal  in Machia Safari Park
birds observed vultures and common birds of different and Barli pond  in  Barli  village  for  drinking  water.
species viz. Cattle egret (Bubulcus ibis), common raven During   that    time    remaining    carcasses    eaten    by
(Corvus corax), Drongo (Dicrurus macrocercus), Green A.   monachus,    N.    percnopterus,    G.    indicus    and
bee-eaters (Merops philippinus), House crow (Carvus G. bengalensis with feral dogs, hawk and common crows.
splendens), Rosy pastar (Strunus roseus) and feral dog
(Canis familiaris) and Jackal (Canis aureas) feed with Conservation Status and Recommendations:The findings
vultures. of  this  investigation, suggests, that the human

Feeding and opening  of  Carcasses is hard task and population explosion had insisted various kind of new
it is initiated by Aegypus monachus because its strong building network of electricity lines, increase in mining
pointed and slightly tilted bills. Complete opening of and use of explosive matter in mining activity, renovation
Carcasses take approximately half an hour, during that of forts and cutting of large trees and as well as other to
time remaining species of Gyps species continuously graphical changes in this region. Parallel to this various
thermal in and around dumping area. When Carcasses kind of eco-transformations have occurred either due to
completely opened then G. fulvus and G. himalyeiness introduction of IGNP (Indra Gandhi Nahar Pariyojna) in
come    and     dominant     over     A.     monachus     and the Thar Desert or some other kind of ecological
N. percnopterus  during eating Carcasses. It was parameters including drought, in this region. All these
observed that due to large number of individual changes have adversely affected the eco-status and
population of G. fulvus mainly dominant over all species demography of Vultures in and around Jodhpur.
of Vulture to eat soft tissue like liver kidney heart and This study  shows clearly that Vulture diversity in
stomach  part   of   carcasses.   During   this   investigation this  region  declining day by day rather than increasing.

Fig. 3: Dead specimen of A. monachus due to

it was observed that if there were no any type of
disturbance in dump area then opened carcasses
completely eaten by Vulture in half an hour. After feeding
on  the Carcasses  G.  fulvus  and  G.  himalyensis  came
to field   area  during  that  interval  time   A.   monachus,
G. indicus and N. perchnopterus got opportunity to eat
remaining carcasses with feral dogs [Table 2].

During eating soft tissue  of  carcasses there were a
lot  of  inter   and   intra   specific  competition  observed.
In intra-specific competition G. fulvus and G. himalyensis
dominant over other species of Vulture and even with
dogs. Many times it was observed that feral dogs bark

Carcasses. Mainly Gyps species leave the carcasses area
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The main reason behind declination is loss of habitat, 2. Snow, D.W. and C. M. Perrins, 1998. The birds of the
electrocution, unavailability of food and feral dog western Palearctic. Concise Edition. Oxford
competition. Safe  nesting  and  roosting sites are University Press. New York, 1: 632-647.
declining for  the  vulture  in  and around Jodhpur city. 3. Margalida,    A.      and     J.    Bertran,    2000.
The insufficiency of good and safe nesting sites reduces Breeding behaviour  of  the Bearded Vulture
their  breeding   success   and  increases  chick  mortality Gypaetus barbatus: minimal sexual differences in
of the A. monachus found in the present study. parental activities. Ibis, 142: 225-234.
Deforestation  for   agricultural  interests,  urbanization 4. Bertran, J. and A. Margalida, 2002. Territorial
and firewood is also serious  threat  to  nesting  sites. behavior of Bearded Vultures in response to Griffon
Uncontrolled mining activity has vanished many of the Vultures. J. Field Ornithology, 73: 86-90.
cliffs and rocks, which were safe for nesting and roosting. 5. Lemon, W.C., 1991. Foraging behaviour of a guild of
These conditions have forced vultures to nest in risky Neotrophical Vultures. The Wilson Bulletin, 103: 4-7.
cliffs, trees like Prosophis cinerara, Tecomela undulata 6. Bertran, J. and A. Margalida, 2004. Interactive
and high tension electricity poles. Such cliffs are behaviour between Bearded Vultures Gypaetus
accessible by jackals, foxes and jungle cats, which are barbatus and common ravens Corvus corax in the
potential predators of the vulture eggs and chicks. nesting sites: predation risk and kleptoparasitism.
Nesting on electricity poles is very risky and maximum Ardeola, 51: 269-274.
death observed among A. monachus is due to 7. Prakash, V., 1999. Status of Vulture in Keoladeo
electrocution. National Park, Bharatpur, Rajasthan, with special

This scarcity  of  nesting sites also increases intra reference to population crash in Gyps species. J.
and interspecies competition for food and to occupy Bombay Nat. Hist. Soc., 96: 365-368.
nests. During this interaction, many a times chicks and 8. Chhangani, A.K., 2004. Status of a breeding
juveniles fall from the nests and are killed or injured and Population of Long Billed Vulture (Gyps indicus) in
often becomes victim of dogs and other animals. Now it is and around Jodhpur  (Rajasthan), India Vulture
high time  to  propose a remedial measure for increasing News, 50: 15-22.
the Vulture population in this area which is important for 9. Virani,    M.Z.,   G.B.   Giri,    R.T.    Watsona     and
eco balance point of view. It is suggested that exhaustive H.S. Baral, 2008. Surveys of Himalayan Vultures
study is required to know about the Vulture eco status in (Gyps himalyensis) in the Annapurna conservation
the remaining districts of the Thar Desert. It will help to area, Mustang, Nepal. J. Raptor Res., 42: 197-203.
prepare the Vulture conservation policy in the Thar 10. Gilbert,  M.,  M.Z.  Virani,  R.T.   Watson,  J.L.  Baks,
Desert. P. Benson, A.  Khan,  A.  Ahmed,  S.J.  Choudhary,

CONCLUSION mortality of oriental white barked Vulture Gyps

In conclusion monitoring of A. monachus during the Conservation International, 12: 311-326.
winter  season  i.e. November-February would produce 11. Gilbert,  M.,  R.T.  Watson,  M.Z.  Virani,  J.L.  Oaks,
the most reliable population estimate. Surveys later than S. Ahmad,  M.  Jamshed, I.  Choudhary, M. Arshad,
February should be avoided as non-breeding individuals S.   Mahmood   A.   Ali   and   A.A.  Khan,  2006.
of migratory species abandon the colonies. Colonies void Rapid  population  declines  and  mortality  clusters
of birds during May-October every year do not reflect a in three Oriental White Backed Vulture Gyps
decline in population size and should not be regarded as bengalensis colonies in Pakistan due to diclophenac
deserted. Serious efforts must be taken to conserve and poisoning. Oryx, 40: 388-399.
protect the breeding and feeding habitats of all species of 12. Green, R.E., I. Newton, S. Shultz, A.A Cunningham,
vultures in area investigated. M. Gilbert, D.J. Pain and V. Prakash, 2004.
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