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Foreword

prhaps no other bird species in the world have seemaed to have contained levels of diclofenac lethal to
more rapid decline than those @fpsvultures in  vultures, to have resulted in the observed rates of vulture
South Asia. Ever since this decline was first reported bytecline. There are about 502 million ungulates in India
me in a small article in thdewsletter for Birdwatchers and an estimated 5 million of them are given diclofenac
(1998), and later confirmed by Vibhu Prakash from hisnjections annually. If we assume that 10-20% of ungulates
scientific studies and extensive surveys (1999), th¢0-100 million), die per year then between 5% and 10% pf
populations of the Oriental White-backed Vult@gps carcasses would be contaminated with high levels of
bengalensisand the Long-billed Vultur&yps indicus diclofenac if death occurred soon after treatment in all
have declined by at least 97% across northern Indigases. Of course, it is very unlikely that death occurs
(Prakastet al. 2003). The recently described species, theoon after treatment in every case. However, comparison
Slender-billed Vultur&yps tenuirostrisfound only ina  of these figures with those from Grestral (2004) shows
long and narrows belt north of the Ganga and parts of thRat only a small proportion of treatments (between 1%
northeast, is now perhaps the rarest vulture in the worleind 15%) would have to be administered just before death
Similar rapid declines have been noticed in Pakistan (Oaks account for the vulture declines.
etal 2004) and Nepal (Hem Sagar Bapafs. comm2004). Like any other species, vultures also die of many
Various theories were given to explain this declinether causes, sometimes man-made. Perhaps, some
— the most plausible was that the vultures are dying Wultures were eliminated by airport authorities to prevent
large numbers due to a viral decline. However, the realir strikes, but this would not explain the disappearance
breakthrough came in mid-2003, when J. L. Oaks and hégf millions of birds from the skies of north and northwest
team found that the recently introduced pain-killerindia. It would also not explain the death of chicks and
diclofenac, could be the main cause of these deaths. Aftggdglings in the nest, and disappearance of vultures from
further research, they published their findings in Januaryast areas where no airfield is present.
2004 in the highly respected Nature (Oaksil. 2004), The decline o6Gypsspecies of vultures in the Indian
proving that residues of diclofenac in cattle carcasses ssibcontinent has alarmed the international community
the main cause for population declines of vultures imnd has been reported all over the world. It has also
Pakistan. Oakst al.(2004) found that all birds collected brought international and national conservation
dead with gout had diclofenac residues in their kidneysrganizations, and governments together to save these
None of the birds found without gout containedqords of the sky'. | am happy to present the report of the
diclofenac. These results were supported by experimentakernational South Asian Vulture recovery Workshop,
evidence showing dose-dependent mortality in Orientalrganized by the Bombay Natural History Society,
White-backed Vultures fed on the tissues of livestocikdaryana forest Department, Royal Society for the
treated with a normal veterinary dose of diclofenac shortlprotection of Birds and other, in Parwanoo. Haryana, India
before death. Experimentally treated Oriental Whitefrom 12 to 14 February 2004. The participants of this
backed Vultures that died also exhibited visceral goutvorkshop recommended that diclofenac should be
Recently, Shultzet al. (2004) showed significant banned from the veterinary use to save the vultures. As
correlation between the presence of gout anehis will take some time, captive care and conservation
contamination of kidney or liver tissues with diclofenachreeding facilities should be started meanwhile in all the
in a sample of dead and dying vultures collected acrogsnge countries (India, Nepal and Pakistan) to protect the
India and Nepal. remaining vultures. It will be a costly affair, but do we
The recently published modeling study by Greerhave a choice?
et al (2004) shows that less than 1% (between 0.13% and
0.75%) of ungulate carcasses available to vultures would Asad R. Rahmani
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The Following Summary and Recommendations Resulted from the International South Asian

Vulture Recovery Plan Workshop, held in Parwanoo, India from 12-14 February, 2004.

Three species of vultures endemic to South Asianajor cause of the observed rapid population declines.
are in grave danger of global extincion. Exposure to diclofenac occurs through its use to treat
Monitoring of populations dByps bengalensi&.  symptoms of disease in domestic livestock. Experiments
indicusandG. tenuirostrishas revealed declines in excessshow that captive vultures are highly susceptible to
of 97% over a 12 year period in India and 92% in a 5 yeaticlofenac and are killed by kidney failure within a short
period in Pakistan. A rapid decline is also in progress itime of feeding on the carcass of an animal treated with
Nepal. Recent trends in other range states (mostly e normal veterinary dose.
South-East Asia) are less well-studied; populations there  Modelling shows that vulture declines at the
are low but declines are thought to have been historicabserved rates can be caused by the contamination of
and slower, rather than recent and rapid. less than 1% of livestock carcasses with levels of
The vulture species at risk are found in Bangladestdiclofenac lethal to vultures. The proportion of adult
Bhutan, Cambodia, India, Laos, Myanmar, Nepal, Pakistavultures which die with symptoms of diclofenac poisoning
and Vietnam. is consistent with that expected if diclofenac is the sole
Due to these declines, all three species were listezhuse of the recent rapid population declines.
by IUCN - The World Conservation Union in 2000 as
Critically Endangered, which is the highest category o¥We recommend that government authorities in all range
endangerment. This assessment indicates a high riskgihtes begin action immediately to prevent all uses of
global extinction in the wild in the near future. Currentdiclofenac in veterinary applications that allow diclofenac
captive populations are not viable for any of the specie# occur in the carcasses of domestic livestock available
so complete extinction is likely to occur if no action isas food for vultures.
taken. + We recommend the use of the most expedient
All three species were continuing to decline at thgrocedures appropriate to local circumstances to achieve
time of the most recent surveys in India, Pakistan anthis objective within five years. Legislation or
Nepal (2003). Populations are now declining by more thaimplementation and enforcement of regulations to ban
50% per year for some species and locations and the rati veterinary uses of diclofenac that pose a risk to

of decline has increased in recent years. vultures are strongly recommended. The most effective
Surveys in India indicate that the rarest spe@es, mechanism may be an outright ban on veterinary use.
tenuirostris currently has the highest rate of decline. ¢+ We urge all competent organisations and

Vultures perform important functions in South agencies to implement programmes to raise awareness
Asian ecosystems and provide services to humans, sucfthe problem of diclofenac poisoning of vultures in the
as the reduction of potential of health risks posed bgeneral public and especially in groups of interested
decomposing livestock carcasses. parties, including farmers, graziers, veterinarians,

+ After a careful review of these facts, we urge all pharmacists, staff of government and state wildlife and
competent and responsible agencies, including national, agricultural agencies and religious and other groups
state and provincial governments, national and which place special value on the continued existence of
international non-government organisations and vultures.

agencies and local communities in all range states to + We recommend that appropriate authorities
take urgent action to avert the imminent threat of global  undertake thorough evaluation of pharmaceuticals likely
extinction of the three vulture species. to be used in place of diclofenac to ensure that they are

An international research effort involving many not also toxic to vultures and other scavengers.
organisations has identified the most important causes  Although diclofenac has been identified as the
of the population declines and recommended a programmeajor cause of the current vulture declines, scientific
of action. research in progress indicates the existence in vultures of

Recently published research indicates thata new virus strain in association with lesions of the
diclofenac (a non-steroidal anti-inflammatory drug) is anervous system. There is currently no evidence that this
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virus causes the death of vultures or has significaviulture populations in South Asia. For some parts of the
effects at the population level. However, neither can theange of the threatened vulture species there is
possibility of such effects be excluded. insufficient information on population and threats.

+ We recommend that appropriate bodies continue  Furthermore, it is not yet clear whether or not additional
to carry out and support scientific research to evaluate species that occur in and adjacent to the range of the
the potential influence of infectious disease on vulture threatened specieSyps himalayenssndG. fulvus are
populations. also in decline.

Some scientific studies of the causes of vulture + We recommend that existing population
population declines have been seriously impeded by tgonitoring programmes for the three threatened vulture
way in which legal regulations on the taking of deadpecies should be continued.
vultures and collection and transportation of specimens  + Monitoring of populations and threats should

have been implemented. be initiated or enhanced in Bangladesh, Bhutan,
+ We urge the appropriate authorities to operate  Cambodia, Myanmar, Laos PDR and Nepal.
the systems they have to regulate the collection and + Urgent measures should be taken to investigate

transport of biological specimens from wild speciesin whether Gyps himalayensisG. fulvus and other
such a way as to facilitate research on the causes of scavenging species are affected by similar factors to
vulture declines. those that have caused the recent declines in resident
Some environmental changes have producegouth AsianGypsspecies. If this proves to be the case,
adverse effects on vultures in parts of their range, @nonitoring of these species should be improved.
seem likely to do so in the future, even though they  The recovery plan focussed upon principal causes
appear not to have made a significant contribution tef the recent catastrophic declines, and the activities
the recent rapid declines within the core of the rangeequired to counter them. After careful review, the meeting
Some of these changes, such as food shortage caugeficluded that activities to counter these threatsirand
by the burial or burning of carcasses to reduce th&itumanagement of wild vulture populations, are together

nuisance and health risks posed by decomposingnlikely to avert imminent extinction of vulture
livestock carcasses, have been triggered by the vultug@pulations.

decline itself. Others, such as the removal or disturbance  The participants agreed that immediate capture and
of nest sites, deaths caused by exploitation for tradition@blding of individuals of all thre€ypsspecies is required
medicines, recreational activities, the control of birdstrikergently in order to avert their extinctid®yps tenuirostris
hazards and the poisoning of vultures as a consequernigemost imminently threatened, with an unknown
of attempts to control carnivorous mammals are nQopulation size and range, with possibly only a few
thought to have made a significant contribution to th@undred pairs remaining in the wild.
declines, but might prevent or delay recovery ifthey are  + We urge that captive populations of all three
not addressed. Gypsspecies are established immediately in South Asia.

¢+ We urge the appropriate authorities and  We recommend that as many vultures be taken into
agencies to carry out research and monitoring to assess captivity during the 2004 breeding season as can be held
the extent to which food shortage, and other factors not  in captive facilities, irrespective of location, provided that
thought to have contributed significantly to the recent  their health and welfare is not compromised.
rapid population declines, might prevent or delay Vultures that are not taken into captivity are likely
recovery or compromise the success of future re- to be subject to a 30-60% risk of mortality within the next
introductions. Remedial actions should also be developed, year. Capturing additional birds in subsequent seasons

where appropriate. However, it should be noted that  will be a continuing priority to meet captive management
although potentially important, these activities are less needs.

urgent than measures to counteract the causes of recent Ideally, vultures should be taken into captive
rapid declines. centres within their recent or historical ranges according

Monitoring of population size and trends andio IUCN guidelines. However, only one such centre
scientific research to identify causes of declines havgurrently exists in South Asia outside zoos; the vulture
been essential in detecting the crisis currently facingare centre in Haryana State, northern India.
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+ We recommend that the Haryana centre, a visited annually by individuals from at least two
collaborative venture between BNHS and the State TACVCM member organisations from countries outside
Government of Haryana, should be expanded as rapidly the facility. These member organisations should report
as possible to hold more vultures in 2004. annually to the recovery plan secretariat (see below) at

Any vultures that can be captured in 2004 buthe annual plan review meeting on the progress,
cannot be housed in South Asia should be taken fdevelopmentand requirements of individual facilities.
safekeeping and/or captive breeding to other suitable  Whilst immediate removal of diclofenac from the
facilities outside their historical range. This should beultures’ environment in South Asia is an important aim,
with the intention of repatriation to holding or breedingt is believed that complete removal is likely to take a
programmes, or for release, into the country of origin anumber of years. Consequently, holding centres should
other parts of the species range if and when suitablte set up with the intention of captive breeding in the
facilities become available, or when the environment ilng-term should this prove necessary.
free of diclofenac. + We recommend the rapid establishment of a

+ We recommend that all vultures taken and their  minimum of three centres, each with the capacity for 25
progeny remain the property of the governments of the pairs of each of the three species
countries of origin. This recovery plan aims to identify the measures

If moved to centres outside South Asia birds shouldecessary to avert vulture extinction; this necessarily
preferentially be taken to countries within the ranggygfs  includes activities that must be undertaken rapidly over
species, or as close to their ranges as possible, to minimise coming months and reviewed frequently. The plan
disease risks in the holding countries or on reintroductioalso recognises that factors not responsible for the recent

Opportunities should be sought to developcatastrophic declines may assume increasing significance
expertise and capacity in captive vulture managemeirt future as the already low populations fall still further.
within South Asia, and to transfer this expertise to othéBoth the urgent nature of the measures required, and
parts of the region. The aid of agencies with appropriafgredicted changes in the threats to vultures, necessitate
expertise, irrespective of location, should be sought ag@gular review and revision of the recovery plan.
matter of urgency to expedite the development of facilities + We recommend that annual review meetings be
within South Asia. convened, for a minimum period of 5 years, to review

+ Atechnical advisory committee on vulture captive
management (TACVCM) should be convened, with expert
membership from relevant organisations such as the
IUCN CBSG and RSG, TPF, ZSL, NBPT, WCS, ERWDA,
BNHS and technical members from range state
organisations.

+ Each holding and/or breeding centre should be

new information, evaluate progress and revise
recommendations and priorities. Attendance should be
open to any individuals or agencies actively involved in
the agreed recovery plan. Review meetings should be
coordinated by a secretariat, preferably under the
auspices of IUCN. Emergency meetings should be
convened as necessary.
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1 INTRODUCTION days. They form monogamous pairs in which the sexes
share the incubation and care of the young. Nests are on

This report is the outcome of an international workshogrees or cliffs and are colonial in some species.

held at Parwanoo, Himachal Pradesh, India on 12-14

February 2004. The workshop was funded under tw®f the eight species @ypsvultures worldwide, four

grants from the Darwin Initiative and convened byspecies are found only in Asia (oriental white-backed

Bombay Natural History Society and the Haryana Stat&ulture G. bengalensidpng-billed vultureG. indicus,

Government. Delegates to the workshop includeddimalayan grifforG. himalayensislender-billed vulture

government representatives, conservation scientist§. tenuirostrig, three are found exclusively in Africa

pathologists, experts in the management of captive animalafrican White-backed vultur&. africanusCape griffon

and their re-introduction to the wild and representative&. coprotheresRuppell’'s griffonG. rueppelli) and one

of non-governmental organisations concerned withbreeds in Eurasia but migrates into Africa and south Asia

nature conservation. The objective of the workshop wagEurasian grifforG. fulvug. Geographical ranges of all

to devise a plan of action to save three species of vultur€&ypsspecies overlap to some extent with those of others

resident in South Asi&yps bengalensi§. indicusand  in the same genus (Pahal. 2003).Gypsvultures are

G. tenuirostris,from global extinction and to restore typically widespread and abundant, accounting for the

populations in the wild over as much as possible of theimajority of individual vulture sightings in both Africa (c.

recent geographical range. The workshop was a respong@%) and Asia (c. 99%) (Houston 1983). Their abundance

to the catastrophic collapse of populations of the threm India is explained by the availability as food of domestic

vulture species during the past decade. The recovegattle and buffalo carcasses that for religious reasons are

plan also benefited from another international meetingyusually not consumed as meat. In some ecosys&yps,

the Kathmandu Summit Meeting on the veterinary use ofultures feed predominantly on the carcasses of wild rather

the drug diclofenac, held on 5-6 February 2004 athan domestic ungulates. For example, in the Serengeti,

Kathmandu, Nepal and convened by The Peregrine Funthnzania, high population densities®fpsare present

and Bird Conservation Nepal. In combination, the twoand consume more than a quarter of the available ungulate

meetings brought together interested parties from statesrcasses (Houston 1983).

comprising most of the geographical range of South Asian

Gypsvultures (Cambodia, India, Pakistan and Nepal werdll Gypsspecies range widely to forage (Houston 1974,

represented). The Plan identifies the most likely cause983) and immature individuals disperse even more widely,

of the recent declines, the main threats to vultures in thend are more nomadic than adults. In some populations,

wild, now and in the future, and a programme of actiorG. fulvusjuveniles appear to undergo large-scale annual

designed to prevent extinction and remove the causes ofigrations before settling into a resident breeding

endangerment from the environment. The programmpopulation (Susic 2000).

identified in the Plan is long-term and is intended to be

employed in a flexible and adaptive way. RecommendaGypsspecies are long-lived; the maximum-recorded life

tions are made for regular reviews of scientific evidencespan ofG. fulvusin captivity is 37 years (Newton 1979).

and progress with conservation action and for updatinghey reach maturity at 4-6 years, and then produce one

of the Plan. egg during each subsequent breeding season
(Mendelssohn & Leshem 1983; Simmons 1986; del Hoyo
2 Ecology ofgypsvultures et al. 1994). Annual survival rates of large raptors are

typically high (around 0.95; Newton 1979). In stable or
Gypsvultures are large-bodied (5-10 kg) birds adaptedncreasing populations dbypsvultures, documented
for economical soaring flight in updraughts and thermalsadult survival rates are high. For example, in an increasing,
They feed on tissues from carcasses of large mammatls-introducedG. fulvuspopulation in France, adult
located from the air, either by seeing the carcass itself @urvival was as high as 0.987 + SE 0.006 (Sareizah
the responses of other vultures to it. They eat meat, offdl994). The breeding success@ypsvultures varies
and intestines but not stomach contents and can talenong species, areas and years, but is usually in the
sufficient food into the crop at one meal to last severatange 0.5 to 1.0 fledglings per pair per year. Hence, in a
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stable population, only 10-20% of fledglings would be1970’s due to the abundance of human and livestock
expected to survive to breeding age. carcases (Tan Setha pers. comm.) A few isolated nests
have been found but there are few known breeding
3 Review of population trends and conservation status  colonies. Recent survey work in Cambodia (Tan and
of the endemiaqyypsvultures of South Asia Clements pers com) and Myanmar (Htin Hla 2003) indicate
that there are remaining populations of white-backed and
3.1 Summary of the conservation status of the endemic slender-billed vultures in these countries, but there is
Gypsvultures of South Asia little information about total population abundance or
locations and sizes of breeding colonies. Remaining birds
Three species of vultures endemic to South Asia, orientéih South-east Asia appear to have low breeding success
white-backed vulturéSyps bengalensjdong-billed  (e.g. Timmins & Ou Ratanak 2001). There is insufficient
vulture G. indicusand slender-billed vultur&. data about breeding success or population structure in
tenuirostris are in danger of imminent extinction acrossSouth East Asian vulture populations to draw conclusions
most of their current geographical range. Populatiombout their status.
surveys have revealed declines of residgyps spp.
vultures in excess of 97% over a 12-year period in Indi&.2.2 Indian subcontinent
and 92% in a 3-year period in Pakistan. A rapid decline iRapid vulture population declines were first documented
also in progress in Nepal. Populations @yps in a breeding colony aByps bengalensis Keoladeo
bengalensisand G. tenuirostrisin South-East Asia National Park, eastern Rajasthan, India (Prakash 1999).
(Cambodia, India, Laos PDR, Myanmar, Nepal, PakistaNumbers of breeding pairs in the Park declined steadily
and Vietnam) are low but declines are thought to havéhrough the late 1990s and by 2000 there were no breeding
been historical and slower, rather than recent and rapigairs left (Prakasét al.2003). Data on population changes
World population size is not known for any of theseover a wider area were obtained by repeating a road
species. transect survey of raptor populations carried out across
Because of the evidence of widespread and rapid large area of northern India in 1991 — 1993. Repeat
population decline, all three vulture species were listedoverage of transects in 2000 indicated that the vulture
by IUCN, The World Conservation Union, in 2000 asdeclines extended across all of northern and central India
Critically Endangered (BirdLife 2000), which is the highestand occurred folGyps indicusand G. tenuirostris
category of endangerment. This assessment indicateg@ambined (these two species had not been distinguished
high risk of global extinction in the wild in the near future.from each other at that time) as well asGobengalensis
Current captive populations are not viable for any of théPrakastet al.2003). Soon after the separate identity of
species, so complete extinction is likely to occur if noGyps indicusand G. tenuirostriswas recognised
action is taken. (Rasmussen and Parry 2001), surveys repeated in 2002
and 2003 separated counts of these two species. The
3.2 Magnitude, timing and geographical extent of minimum decline irGyps bengalensisumbers in India

recent population declines during the period 1992-2003 was 99.7% and 97.4% for
Gyps indicus/tenuirostrigPrakastet al. in prep). This
3.2.1 South-east Asia corresponds with a minimum estimated rate of decline of

Until the middle of the 20Century,Gyps bengalensis 34% per year foG. bengalensiand 27% per year for the
and Gyps indicus/tenuirostrisvere abundant across G. indicus/tenuirostigroup. In the most recent census,
much of tropical Asia. Slender-billed and white-backedthere is evidence that the rate of declines may be
vultures were well distributed and in some placesncreasing with a measured 81% decline between 2002
abundant in South-east Asia during the first half of theand 2003 irG. bengalensjsa 59% decline is. indicus

20th century; now both species are extinct across almoahd an 47% decline f@. tenuirostrigPrakastet al.in

the entire area with relict populations remaining inprep.). The road transect surveys only provide evidence
Myanmar, Southern Laos and Cambodia (Duckworth edbout the declines in the three residéppsspecies; the

al. 2004). Vulture numbers in Cambodia may haveevidence available for several other scavenging species
temporarily increased during the Khmer Rouge in thés sparse.
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Intensive monitoring ofGyps bengalensibreeding 4 Role of vultures in ecosystems and the provision
colonies in Punjab province, Pakistan documented of ecosystem services
declining numbers of breeding pairs between 2000 and
2003 coupled with high adult mortality rates (Gilletrl.  Vultures play a key ecological role in the Indian
2002; Viraniet al.2002). Numbers of pairs recorded in thesubcontinent. In many areas, religious and cultural beliefs
province declined by 92% in three years (M. Gilberforbid the consumption of meat, but because milk is a
unpublished data), which is equivalent to an average ratiéetary staple, there are a large number of livestock
of decline of 57% per year. carcasses available to scavengers. With the decline in
numbers of resident vulture species, there is now a
It is possible that population changes measured atiperabundance of food (Prakaehal. 2003).
individual breeding colonies may only reflect localConcurrently, and probably in response to the increased
population trends. Numbers at colonies can fluctuate fbod availability, there appears to be an increase in resident
birds abandon or move between colonies. Therefore, teral dog populations and in migratory scavenging birds
determine overall changes in population numbers, it ®uch as steppe eagl@squila nipalensispnd Eurasian
best to use estimates derived from both small and largeiffon vultures over-wintering in India. The increase in
scale monitoring. The combination of the colonyferal dog populations could have serious consequences
monitoring and the nationwide surveys provide strongpr human and wildlife health, as dogs are carriers of
evidence that the declines are rapid and widespread acresyeral diseases that affect human beings, wildlife and
India and Pakistan. livestock, including rabies, distemper, and canine
parvovirus (Pairet al. 2003). India has the highest
Surveys of vultures in lowland Nepal indicate considerabliacidence of human rabies in the world, with the majority
population declines, though they may not be as rapid a$these stemming from dog bites (Sirgglal 2001; Dutta
those in India and Pakistan (Baral 2003). The declind$999). The accumulation of dead livestock carcasses may
appear to be more pronounced in Eastern Nepal, wherave implications for groundwater safety and for livestock
numbers are currently low, than Western Nepal. borne disease such as tuberculosis and anthrax (Prakash
et al. 2004). Vultures also play a key role in Parsi beliefs,
Very limited information is available about the status ands their dead are not buried, but are left to be eaten by
distribution of the least common resident Asian specigsirds in sky burials. The most famous site is the Towers
Gyps tenuirostrisAlthough no true population censusesof Silence in Mumbai where thousands of vultures used
have been conducted on the slender-billed vultures, total congregate around the towers. Now they are only
population size has been roughly estimated and may b&éended by smaller and less effective avian scavengers
as low as 150-200 breeding pairs. (Parry-Jones 2001).

From the limited evidence available, population&gps 5 Potential causes of rapid population declines
fulvusin Central Asia do not appear to be declining
rapidly. Numbers o. fulvushave been slowly declining In diagnosing the causes of animal population declines
across Central Asia, probably as a result of changiritis important to devise a list of possible candidate causes
farming practices reducing the availability of livestockbased upon expert knowledge of the ecology of the
carcasses (Katznet al 2004). There is very limited species and the environmentin which it lives (Caughley
monitoring of G. fulvusnumbers within the Indian 1994). Workshop participants gave careful consideration
subcontinent. Population trends f8yps himalayensis to a wide range of environmental changes that could act
are not known. as external causes of vulture population declines. Itwas
recognised that such changes must have their effect via
All three vulture species were continuing to decline alemographic mechanisms, that is changes in
the time of the most recent surveys in India, Pakistan aggemographic rates, such as survival, immigration/
Nepal (2003). Populations are now declining by moremigration and breeding success. It was concluded that
than 50% per year for some species and locations and taege-scale net emigration of vultures could not be the
rate of decline has increased in recent years. demographic mechanism of the observed declines
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because they had been observed over a large proport®n Effects of transportation, infrastructure, and
of the species’ geographical ranges and there was no recreation

evidence of a compensating increase in numbers
elsewhere. Hence, the external causes of the population

declines must have reduced adult survival, immatur. ) ) . .
he figures are flow charts with demographic mechanisms

survival, the proportion of birds of breeding age tha .
prop . g ag f population change shown at the top of the chart and
attempt to breed, the success of breeding attempts at . . .
. roximate environmental changes that cause changes in
egg stage, the success of breeding attempts at the

nestling stage or some combination of these. Eight effe ?mographlc rates shown below them and linked to them

. . y lines indicating causation. These environmental
pathways were constructed by which environmenta
. . changes themselves have other causes shown below the
changes could cause changes in these demographic rates . . .
proximate causes. Thus the charts show putative chains

These pathways are set out in Figures 5.1 — 5.8.

as follows; . . .
or networks of causation progressing from ultimate
. . external causes to the bottom, through more and more
1 Loss of nesting habitat . :
proximate external causes further up, and finally to
2 Infectious diseases demographic mechanisms of population change at the
3 Use of veterinary drugs top. It should be noted that workshop delegates attempted
) o to cover the range of potential causes of declines as
4 General environmental contamination comprehensively as possible, though they excluded
5 Deliberate poisoning of carnivores leading tceffects that seemed extremely implausible. Hence, these
secondary poisoning of vultures. tables showandidateeffect pathwayshot established

causes of population declines. An evaluation of the
evidence for different effect pathways is presented in
7 Exploitation and persecution section 6.

Low food availability
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6 Evidence for the importance of potential causes to be high, the lesions themselves were generally subtle.
of rapid vulture population declines Both the disruption of tissues by uric acid crystals and

the presence of post mortem autolytic changes in birds

6.1 Loss of nesting habitat found dead with gout would be expected to mask signs

of any other lesions that may be present. Itis not possible,

6.1.1 Indian subcontinent therefore, to know the true incidence of lesions such as

There is some anecdotal evidence of disturbance at clifsculitis, gliosis, etc., in the birds found dead with gout.
nesting sites of long-billed vultures due to quarryingSick vultures in India become increasingly weak over days
activities. Nesting sites of white-backed vultures arer weeks before death and are seen to ‘head droop’ with
threatened by logging activities and concessions at sorirecreasing frequency as they become further
sites in Nepal (Baral 2003). However, in India, most of thencapacitated (Prakash 1999). Birds exhibiting neck
nesting habitat, both within and outside of protectedrooping behaviour that have been brought into captivity
areas is not currently threatened or affected bhave elevated white blood cell counts, especially of

disturbance. monocytes (Cunningham unpubl. data). However, nearly
all birds brought into captivity and given intensive fluid
6.1.2 South-East Asia therapy have apparently ‘recovered’ and are still being

In South-East Asia, there is too little information availabléneld at the vulture care centre in Pinjore.

about nesting sites for the Gyps species to infer whether

they are under threat. However, assuming that the nesting  Oakset al.(2004) failed to find evidence of avian
requirements of white-backed and slender-billed vulturesfluenza and West Nile virus, infectious diseases
are the same in South East Asia as in the Indiaassociated with renal failure, @yps bengalensiound
subcontinent there should be no shortage of nestirdgad in Pakistan. Attempts to isolate viruses from the

habitat (T. Clements pers. comm.) kidney, spleen, lung and intestine of these birds were
unsuccessful. Oakst al. (2004) identified a novel

6.2 Infectious diseases mycoplasma by PCR @yps bengalensiound dead in
Pakistan. The prevalence of this mycoplasma was similar

6.2.1 Indian subcontinent in birds with and without visceral gout. Capti@yps

The most consistent post mortem finding in examinedengalensigiven a preparation made from tissues of
vulture carcasses is visceral gout, an accumulation @filture carcasses, including individuals with and without
uric acid within tissues and on the surfaces of interngout, to test for transmission of the mycoplasma or other
organs. Visceral gout is caused by renal failure, which isfectious agent. No signs of disease occurred in the
known to occur as a result of metabolic, infectious omoculated birds within 6 weeks of treatment.
toxic disease (Crespo and Shivaprasad 2003). Visceral gout
has been observed in approximately 85% of dead adult  The results of some of the pathological studies on
and sub-adult birds collected in Pakistan (Oaksl. vultures from India suggest the presence of an infectious,
2004). In India, previous reports of lesions in vultureprobably viral, aetiology (Cunninghaet al. 2003). A
include both vultures captured prior to death and carcaskerpes virus has been isolated and sequenced from
collected in the field. Of the small sample of carcaseaffected vultures by the PDRC and the Australian Animal
collected in India, 75% of adult and sub-adult wild birdHealth Laboratory. This virus has been shown to be
found dead had visceral gout (Cunninghetral.2003).  present in tissues from vulture carcasses collected across
India and is found at the highest concentrations in and
Otherpost mortenfindings in examined birds both with around lesions in the central nervous system
and without visceral gout include enteritis (inflammation(Cunninghanet al,, unpubl. data). However, it is not yet
of the intestinal tract), vasculitis, ganglioneuritis anctlear whether the lesions are sufficient to cause morbidity
gliosis, i.e. inflammatory responses around vasculasr death or whether the presence of this virus is
tissue, peripheral nervous and central nervous tissassociated with any of the pathological signs observed
respectively (Cunningharat al. 2003, unpubl. data). in birds found dead during the rapid population decline,
However, whilst the incidence of these lesions appearezpecially visceral gout. Many types of herpes virus are
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endemic to their hosts and are found in a high percentage sufficient to deliver the median lethal dose and that 3.7
of the population but are not necessarily associated witihg kg* would be sufficient to kill virtually all birds. These

serious pathology (L. Oaks pers. comm.). calculations assume that the food requirement of free-
living vultures can be calculated using the method of
6.2.2 South-East Asia Mundy et al. (1992) and that the mean weighGgps

There has been an unverified report of a vulture fatalithengalensiss 4.67 kg (M. Gilbert, unpublished data).

in a Cambodian zoo caused by the avian influenza virus

‘H5N2’, but there is no evidence that the virus has spreabDiclofenac is a member of the non-steroidal anti-
into the wild vulture population (T. Clements pers. comm.)inflammatory drug (NSAID) group that includes aspirin
Blood samples have been taken from captured Gypsnd ibuprofen and it has been widely and safely used in
vultures in Cambodia, which can be used to providehumans to treat pain, fever and inflammation since its
evidence for the presence of pathogens in the wildhtroduction on the market in the 1970’s. It is not approved

populations. for veterinary use in North America or Europe but has
recently been marketed in the Indian subcontinent to treat

6.3 Use of veterinary drugs livestock. It is by far the most commonly available
veterinary painkiller in India and has been in use for at

6.3.1 Indian Subcontinent least a decade. It has been suggested that diclofenac was

Recently Oakst al.(2004) reported 219 of 259 adult and introduced into veterinary use sometime between 1988
sub adult Gyps bengalensis found dead in Pakistan hathd 1994. Several Indian drug manufacturers export
visceral gout. In Pakistan, twenty-fi@&yps bengalensis  veterinary products containing diclofenac to neighbouring
that were found dead with evidence of gout had detectablgountries where is it believed their use is spreading.
levels of the veterinary drug diclofenac in their kidneys,Diclofenac is manufactured and marketed in Pakistan
whereas diclofenac was not detectable (detection limilvhere it has been in use since about 1998. Reports suggest
0.005-0.01 mg kg in any of 13 birds that did not have that veterinary diclofenac is produced, used in, and
gout. Based on this perfect correlation between thexported from China. Diclofenac is also in veterinary use
incidence of gout and the presence of diclofenac and thié Nepal and Bangladesh (Risebrough in press; 2004).
high incidence of visceral gout in adult and subadult
Gyps bengalensifound dead in Pakistan, it can be Exposure of vultures to diclofenac is presumed to occur
estimated that 85% of dead vultures of these age classggough the consumption of carcasses of livestock that
contained residues of diclofenac. Evidence suggests thaave been treated with diclofenac shortly before death.
the situation is broadly similar in India (Shuétzal 2004).  Along with other NSAIDs, high doses of diclofenac can
cause kidney failure in birds, which could explain the
Experimental treatment of capti@yps bengalensisith  severe visceral gout observed in many of the vulture
diclofenac and tissues from livestock that had been treateshrcases collected in India and Pakistan. NSAIDs
with diclofenac showed that the birds were killed bysuppress inflammation and pain by inhibiting the
consuming tissues of animals treated with the normabroduction of the cyclo-oxygenase (COX) enzymes, which
veterinary dose of diclofenac a few hours before slaughteire necessary in the formation of prostaglandins.
(Oakset al.2004). The mortality rate of treated vultures However, COX enzymes also act to protect stomach and
was dose-dependent and indicated a median lethal doggestine lining and help maintain normal kidney function.
of about 0.1 mg k§(dose per unit vulture body weight). Through inhibiting the production of COX enzymes,
The experiment with captive birds also indicates thaNSAIDs can cause impaired renal function and gastro-
virtually all Gyps bengalensisonsuming 0.8 mg k§j intestinal inflammation (Murray and Brater 1993).
would be killed. Assuming that mortality rates of wild
Gyps bengalensiare similar to those of captive birds Experimental evidence suggests that diclofenac is quickly
and that a vulture’s average meal size is sufficient tgnetabolised in mammals, with a half-life in human plasma
supply 3 days’ free-living energy requirements, it wouldestimated to be around 3.5-4 hours (Todd and Sorkin 1988).
be expected that an average concentration of 0.5 rhg kghithough there is little documentation, residence times
in ungulate tissue consumed®yps bengalensisould  in tissue is expected to also be short, as diclofenac is not
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believed to bio-accumulate. Known side effects oftoncentrations. There was one case of lead toxicity in a

diclofenac in humans include abdominal pain or crampsjon-gout case and one case of probable

constipation, diarrhoea, headache, indigestion, nausearganophosphate poisoning. No deficiencies of essential

peptic ulcers. More rarely diclofenac can cause kidneglements were apparent (O&ksl, 2004). Limited tissue

failure and liver disease. analyses of Indian vultures were conducted and similarly
found no toxic levels of a small range of pesticides tested

An obvious question arises as to whether it is plausibl@Prakashet al., unpublished data). Environmental

for diclofenac to be common enough in the environmentontaminants have been known to cause heavy mortality

to cause the observed widespread declines. In order itoother vulture and raptor populations and can be very

address this question, Green et al. (2004) presentdifficult to identify and detect by routine monitoring. The

simulation model to predict the necessary prevalence ofionitoring conducted so far has been of a limited nature

diclofenac in livestock carcasses to produce the observeaid there is a need to collect more information on the

declines. A very low prevalence of carcasses with lethdhreats posed by environmental contaminants.

levels is sufficient to result in the observed rates of decline

(less than 1 in 250). Additionally, the proportion of adult6.4.2 South-East Asia

and subadult birds found dead or dying which hav&here are no reported cases of vulture mortality due to

visceral gout is consistent in both Pakistan and Indianvironmental contaminants. There is widespread use of

with expectations from the model if diclofenac was theyoisons used in water sources, which is a potential source

sole cause of the declines in both countries. This assumelcontamination.

that visceral gout is a reliable indicator of death from

diclofenac poisoning. This assumption is strongly6.5  Deliberate poisoning of carnivores leading to

supported by results from Pakistan showing a perfegecondary poisoning of vultures

correlation in dead wild vultures between presence of

diclofenac and visceral gout. Unpublished observation8.5.1 Indian subcontinent

from India also support this assumption (Sheitzal  Deliberate or accidental poisoning can have a significant

2004). impact on raptor populations, especially on communal
feeders such as vultures. Poisoning campaigns eliminated
6.3.2 South-East Asia scavenging birds and large eagles from the huge stock

Diclofenac is available for human use in South-East Asidarming area of Namibia in the 1980s. However, in the
There are two anecdotal cases of human preparationgsighbouring National Parks of Kalahari Gemsbok and
being sold for veterinary use (T. Clements pers comm.). Etosha these same species remained abundant (Mundy
survey of five range provinces in Cambodia indicate®t al 1992). Whilst a significant threat in Africa, direct

that diclofenac is not available for veterinary use. persecution is unlikely to have played a large part in the
vulture declines across the Indian sub-continent.

6.4  General environmental contamination Vultures are generally valued within Indian society for
their role in environmental health. They also have an

6.4.1 Indian subcontinent important cultural and religious significance. The Parsi

Post-mortems were carried out on 42 white-backeceligion depends upon vultures to remove their dead,
vultures from Pakistan, collected between 2000 and 20G#hd the vulture king, Jatayu, is an important figure in
(33 adult and 9 juvenile birds). Of these, 28 birds hatHindu religion. Targeted poisoning of carnivores almost
visceral gout, 14 did not. These birds were screened forcrtainly occurs, but because it is illegal, and is carried
wide range of contaminants detailed in the following listout in a clandestine manner, it is very difficult to assess
(number of birds tested in brackets): cadmium (39)the extent or importance of this threat. Additionally, it is
mercury (37), arsenic, copper, iron, manganesedjelieved that livestock poisoning to obtain hides is a
molybdenum, zinc (all 39), carbamate andfairly common phenomenon and may result in vultures
organophosphate pesticides (34), organochlorinbeing exposed to contaminated carcasses. However, as
pesticides and polychlorinated biphenyls (13). Most testwith diclofenac poisoning, only a small number of
were either negative or found at below toxiccontaminated carcasses could have serious population
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consequences for vultures. There continues to be a negglture population crash across the Indian sub-
to assess the scale and importance of poisoning in caustghtinent.
vulture mortality.

6.6.2 South-East Asia
6.5.2 South-East Asia Painet al.(2003) state that food shortage in the latter part
In South-East Asia, there is little evidence for or againsif the 20' century may have played a major part in vulture
the role of poisoning in the historical vulture declinesdeclines in South-East Asia. Wild ungulate populations

(Painet al.2003). crashed in the region from uncontrolled hunting (e.g.
Srikosamatara & Suteethorn 1995; Duckworth.et@09;

6.6  Lowfood availability Hilton-Taylor 2000) and there has been a massive
reduction in the number of free ranging livestock (e.g.

6.6.1 Indian subcontinent Cambodian Wetland Team 2001), and consequently in

Across the Indian sub-continent, there is considerablgarrion available for vultures. Meat is commonly removed
evidence that food availability for vultures has remainegrom carcasses for consumption, resulting in a further
high. During nationwide vulture surveys in India in 2000/imitation of food available for the vultures (Clemeats
Prakash et al. (2003) recorded numbers of livestockl. 2004). Food supplies may be reliable enough to allow
carcasses seen and any scavengers present. Onlyrdgular breeding only in localised areas.

(<5%) of 262 carcasses seen had attendant vultures; most

were attended by crowGorvusspp. and feral dogs. 6.7  Exploitation and persecution

Counts ofGypsvultures at three carcass dumps that

remained active between 1990 and 2000 showed 87-100847.1 Indian subcontinent

declines in the numbers of visiting vultures. In 1999, offhe use of vultures in traditional medicine is localised
1,920 completed questionnaire returns, ¢.80% adnd not intense enough to be responsible for the observed
respondents indicated that dumping of carcasses in thationwide declines.

open remained the predominant form of disposal in their

region (Prakaskt al.2003). Whilst carcasses remained6.7.2 South-East Asia

common and available to vultures, there was somanecdotal evidence suggested that wild vultures are
indication that carcasses were less abundant than 10 yeségnetimes caught and held as pets. Vulture parts are also
ago (76% of respondents reported carcasses as fairlyuged in traditional medicine, so there is some level of
very common in 1990; 63% in 2000). Although few datgpersecution to supply the medicinal trade, but its extent is
exist, there is some evidence that the red-headed vultuiaknown. There is some anecdotal evidence that the
underwent a significant (p=0.03) but less severe (48%aditional medicine trade has increased through the 1990s.
population decline between 1991-93 and 2000 (Prakash

et al.2003). This is further supported by a reanalysis 06.8.  Transport, infrastructure and recreation

these data including the results for 2003 (Prakaahin

prep). Itis conceivable that, in the absence of the mortali®.8.1 Indian subcontinent

factor that has caused tl&yps population crash, Before vulture numbers were significantly reduced, vulture
numbers of avian scavengers could be declining slowlyollisions with aircraft were a serious concern. The number
in India due to a gradual reduction in available foodof fatalities caused by these crashes is unlikely to have
However, although monitoring data are scarcehad a measurable effect on vulture numbers, but the scale
populations of other scavenging birds show no obviousf shooting and poisoning to reduce vulture numbers
signs of decline, and some scavengers, such as feral dogsar airfields is completely unknown and could potentially
are reported to be increasing across India (Cunninghanave been a contributory factor in their declines. There
et al 2001). Finally, there has been no evidence oére infrequent records in India of incidental vulture
starvation being a contributing factor to the death omortality due vulture collisions with automobiles, trains,
vultures necropsied from across India and Pakistapower lines, and kite strings. During the past two years,
(Gilbertet al.2002; Prakasht al. 2003). Consequently, five white-back vulture deaths have been reported during
food shortage is an unlikely explanation for the recerthe kite flying festival in Ahmedabad, Guijarat.
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6.8.2 South-East Asia the strength of the scientific evidence for the assessment.
Due to the lack of power lines and road infrastructure iiThe results are shown in Table 6.1. It should be stressed
Cambodia and Myanmar, there is probably little threat téhat each assessment was made by a poll of the whole
vultures from these sources. group and all participants, regardless of individual
expertise, received the same weight. However, it was
6.9 The capacity of changes in particular clear that that delegates had weighed the evidence
demographic rates as mechanisms underlying presented carefully and that the views of specialists,
rapid declines of vulture populations when well supported by reasoning or evidence, did have
The workshop considered the sensitivity of the rate o& strong influence. Examination of Table 6.1 shows that
vulture population change to changes in demographithe use of veterinary drugs was rated as of particular
rates (prevalence of breeding, breeding success, prigaportance in the core range states and the supporting
reproductive survival of full-grown birds, adult survival). evidence was generally rated as strong. The potential
It was noted that population studies of vultures andause of rapid declines rated next most important was
other large raptors have found them to be long-livednfectious disease, but there was considerable variation
once they reach adulthood. Annual adult survival ratein the assessments made for different range states. For
are often in the range 90-97%, typically about 95%. WitlPakistan, the assessment was that infectious disease was
95% adult survival even complete cessation of breedingf little importance and that the evidence for that view
complete breeding failure or 100% pre-reproductiveavas strong. However, the importance of infectious
mortality could only produce adult population declinesdisease was rated as moderate for India, though the level
at a maximum rate of 5% per year. The observed vulturef supporting evidence for this was rated as quite low.
declines have occurred at rates of 20% to 50% péhere was general acceptance by those who believe that
year. Hence, the important factors causing the declinésfectious disease may have played a role in the rapid
must have substantially reduced the annual survivadopulation declines that the supporting evidence is
rate of adult vultures. This effectively excludes loss ofnconclusive at present. Other potential causes of rapid
nesting habitat and any other factor that mainly changeteclines were generally rated as unlikely to be of much
breeding output as an important cause of the rapionportance.
declines. The workshop recognised that some factors that might
not have caused the observed recent declines might act
6.10 Conclusions about the importance of and strength  in the next ten years to prevent or slow recovery, even if
of evidence for causes of rapid population declines the main causes of the decline were eliminated. An
Based on discussion of the evidence presented in tlassessment of all the potential causes of declines as
sections above, the workshop assessed the importanfeetors with potential to hinder recovery is given in Table
of each potential cause in each range state and evaluag2
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Theeats India Pakistan Nepai Myanrmar Bangladesh Cambodia Ehutan Clthers
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poisoning of ; 2 7 1 7
carnivores e - R A
Low Food i
availability i X X oo v T v ? W
Exploitation and *
persecution of X X ? ? W X ?
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7 ACTION PROGRAMME are considered the most important areas where current
and future conservation activities on wild and restored
7.1  Vision populations should be focused. The establishment and

This is the anticipated long-term outcome of the planrmanagement of captive populations are considered in

The vision of the Species action plan is to prevent theection 8. These topic groups are: use of veterinary

extinction of the three Asia@ypsvulture species and to drugs, infectious disease, population monitoring needs,

restore populations of all of them in the wild as widespreagnd future constraints on vulture population recovery.

species within their historical range. Within each group, a number of recommended activities
have been identified as listed in Table 7.1.

7.2 Ams

The aims outline what outcomes the plan is designed 4  Establishment of Vulture Task Force

achieve during its lifetime. The two aims of the plan arén order to verify that objectives are being accomplished

to: 1) remove the causes of vulture declines by 2010, araghd necessary action undertaken, the creation of a

2) to establish six self-sustaining populations of vulturegulture task force has been proposed. This will serve as

in the wild by 2030. an institutional framework for updating and
implementing the Recovery Plan. The task force will be
7.3  Objectives of recovery actions for composed of three sub-groups, 1) captive breeding and
vultures in the wild release (see technical advisory committee below), 2)

The objectives for the recovery of Asi@ypsvulture research and monitoring, and 3) awareness raising,

populations in the wild are based on four topic groupadvocacy and education. These sub-groups will monitor

as identified by workshop participants from the list ofprogress in each of the areas and update the recovery
possible factors presented in section 5. These groupkan as needed.
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8 CAPTIVE BREEDING translocation and release, in which birds are collected
from the wild and trans-located for release into the area
8.1  Justification in which the species has been lost or depleted with no

Given the many practical obstacles to the immediateaptive breeding and only a short time in captivity. This
removal of the current threats to Asi@ypsvultures approach requires the existence of a large and stable
from the environment and the continuing rapid declinepopulation of the species remaining in the wild which
of vulture populations, it is likely that some or all speciegan tolerate removal of the necessary numbers of
will soon become extinct in the wild either completely obirds and the existence at the same time of suitable
over large parts of their range. Therefore, workshopecipient areas from which threats have been removed.
participants agreed that captive holding and breedingased on what we know of Asian vulture populations,
until diclofenac is controlled is the most plausible way tahis situation does not exist f@yps tenuirostrisand
ensure the long-term survival of these species. Th@yps bengalensiand probably not foGyps indicus.
following section outlines the purpose and considerationbhis method therefore cannot be used to restore Asian
necessary before embarking on a captive breedingiltures.

programme and is illustrated with examples from other

raptor conservation breeding programmes. The second option involves capture, holding, and
release. It does not involve captive breeding, but may
8.2  Introduction require a long period of maintaining wild-caught birds in

Captive populations can serve several conservation agelptivity. It requires the capture of a large number of
education goals. In terms of conservation use, they cdoirds and good captive care conditions so that sufficient
be held as a genetic reservoir against loss of genetirds remain in good condition when release to the wild
diversity in the wild, used to establish new wildbecomes possible. This may take a long time in the case
populations or augment existing populations, or used ©f removing the threat from diclofenac from the
provide animals for research to promote conservation @hvironment. Given the good survival rates of vultures
wild populations. In terms of educational use, captivén well-maintained captive care facilities, this option
populations can increase public awareness dppears at first to be practical. It has the advantage that
conservation issues, enhance fund-raising effortéfor birds released to the wild, if at least some of them are
situ conservation efforts, and provide appreciation otaptured when free-flying, will have experience of

biodiversity through education and recreation. conditions in the wild and may be better equipped to
avoid predators and find resources than naive birds
8.2.1 Captive population options captured as nestlings or bred in captivity. However, there

Given the current conservation statussyfpsvultures are several severe disadvantages to relying on this
in South Asia, the immediate objective of a captiveapproach as the sole method. Hundreds of vultures of
population will be to provide a ‘life-boat’ as most of theeach species would have to be captured from the wild to
wild populations will likely soon become extinct. Vultureshave sufficient stock to make releases of sufficient birds
have been showed to adapt readily to captivity, whicht several sites ten or more years later. Vulture
indicates a high probability of successfully managing @opulations may already be too small for this option to
captive population. These vultures can form the core dfe practical, at least in the caseSgfps tenuirostris At
a captive breeding and reintroduction programme gsresent rates of decline it will also be difficult or
discussed below. Captive populations will also permiimpossible to achieve f@yps bengalensisithin a year
further research into the causes of the declines. Birdg two, even if it not already too late. Another
that are later reintroduced can be continually monifundamental problem is that the consequences of an error
tored so that cause of death can be immediateiy the decision that conditions are safe enough to permit
identified. birds to be released back to the wild will probably be
dire. If the environment turns out still to be unsafe then,
There are several strategies for acquiring andnless the released birds can be recaptured quickly, the
managing captive populations in order to recreate a&tock of birds will be lost and there may be too few left
augment wild populations. The first option involvesfor further releases.
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The third option is captive breeding and releaselUCN guidelines for managingx situpopulations can
Existing stocks of captive birds of all three species arge found at: http://www.iucn.org/themes/ssc/pubs/
insufficient for the establishment of a viable captivepolicy/exsituen.htm
population, so this would first require the capture of birds
from the wild. A simple deterministic model of a captive8.2.2 Future reintroduction of gyps
vulture population and the wild population eventuallyltis necessary to know what factors are causing mortality
derived from it indicates that a breeding centre with 2% wild populations, both before captive populations are
pairs would be capable of producing a derived wildestablished and when individuals are released back into
population of 100 pairs about 10 years after the beginningie wild. Monitoring behaviour and survival of released
of releases. Releases would not begin until a minimum éfidividuals can help identify the causes of mortality and
6 years had elapsed since the capture of the foundinpcument the success of reintroduction programmes.
stocks (assuming that most of the founders are taken gatellite/GPS transmitters, as well as conventional radio-
nestlings or juveniles). To allow for mortality in captivity telemetry, can be used to track the movements of released
and unequal numbers of the sexes taken from the wild, liirds and identify hazards or risks that the birds are
would be necessary to take about 60 birds of each speciggposed to. Tracking can also help locate birds that have
from the wild to initiate a centre which would eventuallydied after release to post-mortem investigations can
lead to the restoration of a single wild population of 10GQdentify the cause of death.
pairs 16 or more years later. A similar model for the captive
holding and release option (i.e. without captive breedingTaptive raised individuals of many species have proven
indicates that about twice as many birds would be have to be naive to predators and measure need to be taken to
be taken from the wild to achieve the same outcome. thinimise the likelihood of maladaptive or naive
should also be noted that if the decision to begin releasedjehaviours. Vultures do not appear to be particularly
incorrect, because the environment is still unsafe, the captiyggone to behavioural naiveté when released, but
breeding and release option allows the release programmhabilitation procedures should be carefully considered.
to be suspended and diverted to a new area. A preliminaly help avoid the loss of empirical field knowledge, it
evaluation of the proposed captive breeding and releagguld be desirable to take into captivity some free-flying
programme indicates that it would preserve a high proportiosub-adult birds that could be released with captive bred
of the original genetic diversity of the vulture population. juveniles to provide that knowledge base. Otherwise,

mortality of released juveniles can be expected to be
There are a number of general considerations that musigher than normal as they “learn” about their new,
be addressed before the establishment of captiwgazardous environment. Releases of young should occur
populations and subsequent reintroduction of species:iti groups of >10 birds at three sites for 5-10 years, with
is imperative that captive populations are establishedonstant monitoring, and releases then move on to the
before source populations have declined to such levelsext site.
that extinction is imminent. Captive breeding and
subsequent reintroduction is a long-term, expensivRJCN guidelines for reintroduction programmes can be
undertaking and careful assessment of the personal afislind at: http://www.iucn.org/themes/ssc/policy/
financial investment available should be taken before geinte.htm
captive breeding programme is initiated. As vultures
reproduce slowly, the establishment of adequate numbegs3  Workshop recommendations
of birds to release will take a considerable amount of time,
necessitating commitment in terms of decades rather th@13.1 Scope of captive breeding activities
years. There should be adequate facilities, expertise, afdter evaluating the various captive management
funding available before large captive populations areptions, the workshop concluded that captive
established to ensure proper treatment of captive animalsanagement of all three vulture species was necessary
Itis important to establish several sites in case individuaknd that there was a particularly urgent requirement to
in one captive population are lost due to disease or othbegin programmes immediately f8r tenuirostrisandG.
potential disaster. bengalensisG. tenuirostrisis the rarest and least well

©
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known of the three residei@yps species, whileG.  at the annual plan review meeting on the progress,
bengalensisappears to be undergoing the most rapidevelopment and requirements of individual facilities.
rates of population declines. The participants at th&his committee ideally will nest as a subgroup within the
meeting agreed that a minimum of 60 birds to establish 28ternational vulture task force (section 7.4).

pairs of each the three species should be brought into

each breeding centre and that populations of each specBe4  Existing and planned centres

should be held at least three centres. Ideally more centres The general facilities needed for holding and
should be established as the second aim of the plan isieeding captive populations of vultures are aviaries,
establish six populations of each species and each captimeubators, brooding chambers, and food production/
population can provide enough birds for one sustainab#orage facilities. As some raptor species are easier to
wild population (section 7.2) Thus, if these captive flockdreed than vultures are likely to be, it may be possible to
are replicated at six facilities then a minimum of 360 birdsse other species, such as kestrels to allow the staff to
of each species must be collected. The suggested agein experience handling eggs, hatchlings, and young
structure of the founding population should be 70-85%irds.

known-age nestlings, 10-15% sub-adults, rest adults so

that most of the captive population are of known-age arfinjore Centre

are most likely to breed (R. Watson pers. comm.). The Bombay Natural History Society and the
Haryana State Government, with financial support from
8.3.2 Technical advisory committee the Darwin Initiative, UK, have already constructed a

A key recommendation is the creation of a technicalulture care centre in Pinjore, Haryana. There are holding,
advisory committee (TACVCM) for captive breeding thathospital, and small flight aviaries that are currently holding
is composed of national stakeholders and internationdD Gypsvultures, fifteen ar&. bengalensisand fifteen
conservation breeding experts from relevanareG. indicus There is potential to adapt these enclosures
organisations such as the IUCN CBSG and RSG, TPF, ZSio, make them suitable for breeding and to build two
NBPT, WCS, ERWDA, BNHS and technical members fronadditional large flight aviaries. After enlargement, the
range state organisations. Each holding and/or breedingntre should have the capacity to hold 15-20 pairs of
centre should be visited annually by individuals from aeach of the three endangered species. The centre
least two TACVCM member organisations from countriesepresents a successful collaboration between
outside the facility. These member organisations shougbvernment and national NGOs and should serve as a
report annually to the recovery plan secretariat (see belowiodel for the construction of future centres.
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Agreed by Bird Conservation Nepal, BirdLife hold, and possibly breed, these species in captivity, until
International, Bombay Natural History Society,sources of diclofenac exposure have been effectively
Ornithological Society of Pakistan, RSPB, The Peregrineemoved from the vultures’ environment. It is possible
Fund, Zoological Society of London. that wild stocks of some of the threatened vulture species

will be insufficient for the establishment of a viable captive
Three species dbypsvultures G. bengalensis, G. population if this recommendation is not acted upon in
tenuirostris, G. indicushave declined at an alarming rate2004.
across India, Pakistan and Nepal in the last decade. InVultures are keystone species and their declines
survey areas numbers have declined by more than 9%fe having adverse effects upon other wildlife, domestic
of former levels. Declines are well documented from survegnimals and humans. In particular, there is a risk
data published in the peer-reviewed literature. In 2600, of increases in diseases that threaten human life and
bengalensiandG. indicus(recently splitintds. indicus  welfare.
andG. tenuirostriy werelisted by IUCN as Critically Halting and reversing the vulture declines is one of
Endangered, which is their highest category othe most urgent conservation priorities worldwide.
endangerment and indicates that there is a high risk thResolution of this problem requires considerable
they will become extinct in the near future. Currentommitment by governments and the pharmaceutical
evidence suggests that populations of these specigglustry.
continue to fall very rapidly. We call upon governments of @i/psvulture range
Recent scientific evidence indicates that diclofenac (gtates in Asia, Africa, Europe and the Middle East, and
non-steroidal anti-inflammatory drug) is a major cause ahanufacturers of diclofenac, to ban the use of this drug
the observed vulture declines. for veterinary medicine, throughout the range or former
Exposure of vultures to diclofenac arises through iteange ofGyps vultures. The need for this action is
veterinary use to treat domestic livestock. Experimentsspecially urgent in the main range states of the three
show that vultures are highly susceptible to diclofenacurrently threatened species, namely Bangladesh,
and are killed by feeding on the carcass of an anim&hutan, Cambodia, India, Myanmar, Nepal and Pakistan.
soon after it has been treated with the normal veterinary  Very small relict and declining populations @f
dose. bengalensisand G. indicusexist in Southeast Asia,
Modelling shows that only a very small proportion ofparticularly Cambodia, and are thought not to be exposed
livestock carcasses need to contain a level of diclofenae diclofenac. High priority should be given to improving
lethal to vultures to result in vulture population declineshe status of these populations.
at the observed rates.
Whilst other factors may influen€gypspopulations, Reference
there is currently no conclusive evidence that any other
cause is involved. We believe that recovery from thg.L. Oaks, M. Gilbert, M.Z. Virani, R.T. Watson, C.U.
declines will be possible only if exposure of wild vulturesMeteyer, B.A. Rideout, H.L. Shivaprasad, S. Ahmed, M.J.1.
to diclofenac is prevented. Chaudhry, M. Arshad, S. Mahmood, A. Ali, & A.A. Khan.
Evidence suggests that extinction of the thEs@s 2004. Diclofenac residues as the cause of vulture
vulture species is imminent. Current captive populationsopulation decline in Pakistaiature 427:630-633.
are not viable, so immediate action is needed to obtaiwww.nature.com/nature
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