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The recent dramatic declines in Gyps bengalensis, G. tenuirostris and G. indicus populations in South
Asia are caused by the veterinary drug diclotenac. Diclofenac is a non-steriodal anti-inflamatory drug

PR bt : T
LR e s

(NSAID) similar to ibruprofen or tylenol. The avidence for this cause is compelling: (1) around 85% of
vulture mortalities examined have visceral gout; (2) visceral gout is caused by kidney failure; (3) some
NSAIDs are known to cause kidney failure in mammals and birds; (4) diclofenac was found m 1 birds
with visceral gout (and was not found in those that did not); (5) if tissue from a dead vulture is given to
another the bird lives - i.e. the cause is not a transmissible disease; (6) if diclofenac is given to vultures
they die with visceral gout and pathology identical to that found in field cases All these facts are
contained in Oaks et al. (2004). ' -

Further, diclofenac was licensed (for veterinary use) in Nepal i 1989, India in 1994 and Pakistan m
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1998 - i.e. it is a new drug. Vultures are almost extinct in Nepal (and civil war may have prevented

spread of drug-use), have declined by over 97 per cent in India since 1993 (Prakash 1999) and are

declining at 30-40 per cent per year in Pakistan. Given present rates of dechne all three sp eciecs will be

extinct within 1-5 years. G. indicus appears to be less affected, although remnant populations are found
i more remote areas where drug use may be less widespread. Rates of decline, at least for G&.

bengalensis, are increasing each year, and this species (which was once the commone st) will probably
be extinct sooner. Very little is known about G. tenuirostris, which has also undergone steep declines

(the species was only sphit from indicus in 2000, separate counts of indicus and tenuirostris have been

“made since 2001, and have shown that the species is the less abundant than the other two and 1S
- possibly declis 1ing faster). This species is so rare that only isolated nests are known and counts in most

ateas in its range arc 1-8 birds (some counts of 15-20 have been recorded in Nepal, in an area occupied
by Maoist rebels). G. himalayensis, found only in the Himalayas and G. fulvus, juveniles and sub-adults
of which migrate to the Indian subcontinent from breeding sites in Central Asia, appear not to be

affected. However monitoring data for these species is patchy. Since only the populations wintering on
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the subcontinent are almost all juveniles any declines in bre eding populations would be less severe and
therefore harder to detect (as they would relate to low re cruitment into the adult population rather than

mortality of breeding age birds).
Mathematical models (Green, unpublished) show that diclofenac presence in only 0.1-0.4% of
carcasses is sufficient-to-cause the observed decline- of ¢.30%/year- (and hence vulture -extinction). That

is. very few carcasses need to contain diclofenac for vultures to go extinct. 2.5 million doses were sold
in India last year alone (for 502 million cattle).

There are two important conclusions from the above -
(1) Diclofenac alone is sufficient to cause the observed dramatic declines in vulture populations.

(2) Even a very small amount of diclofenac in veterinary use is sufficient to cause strong annual vulture

declines - vulture populations in countries where diclotenac is presently used (Nepal, India, Pakistan)

will go extinct.

A new herpes virus has been identified from tissue from one dead vulture, and a new mycoplasma
agent from another. The novel Mycoplasma was cultured from a juvenile vulture in Pakistan (with
gout), PCR analyses on further tissues found the same mycoplasma in ~35% of the vultures examined
(similar frequency in gout and non-gout birds). Transmission experiments conducted in Pakistan were
successful in transmitting the Mycoplasma, but were unable to induce sickness, death or gout.
Although diseases might contribute to the vulture declines this does not alter the two conclusions above
- especially (1) - evidence shows that diclofenac alone 1s a sufficient cause.

Two groups are presently working on vultures - the Peregrine Fund, with the Ornithological Society of
Pakistan and Bird Conservation Nepal (BCN) in Pakistan and Nepal, and the RSPB/ZSL/BNHS (Royal
Society for the Protection of Birds, Zoologic al Society of London and Bombay Natural-History
Society), principally in India and with BCN m Nepal, funded by the Darwin Initiative (UK Department
of Education).

The PF have, through a government meeting in Kathmandu, produced a declaration stating that (1)
diclofenac must be banned as soon as possible,.and (2) regardless of this vultures must be urgently
taken into captivity as the only means of ensuring survival. The PF will be capturing 25-50 pairs each
of G. indicus and G. bengalensis for export to a captive breeding facility in the United Arab Emirates,
it being judged that Pakistan does not have sufficient facilities. Activities beyond this will be limited to
recording the declines and possibly some work in Nepal (yet to be decided).

The RSPB/ZSL/BNHS recently held a meeting to produce a ‘recovery plan’. Although the plan has yet
to be released it will probably recommend similar actions to the PF, particularly (1) diclofenac should
be banned from veterinary use, (2) at least three facilities with minimum of 25 pairs of each species
should be established as soon as possible, and (3) disease research should contmue. The
RSPB/ZSL/BNHS will support the construction of at least 2 facilities in India and 1 m Nep al to hold
the birds. However, they will need to get permission before captures can begin (and this may take
time).

In summary, both groups are recommending that the drug is banned, however the timescale for this 1s
relatively long (e.g. 5 years?). With the combined resources of the two groups there should be
sufficient capacity, at least in the short-term, to house the required number of birds (75 pairs of each
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There are two important conclusions from the above -
(1) Diclofenac alone is sufficient to cause the observed dramatic declines in vulture populations.

(2) Even a very small amount of diclofenac in veternary use is sufficient to cause strong annual vulture
declines - vulture populations in countries where diclofenac 1s presently used (Nepal, India, Pakistan)
will go extinct.

A new herpes virus has been identified from tissue from one dead vulture, and a new mycoplasma
agent from another. The novel Mycoplasma was cultured from a juvenile vulture in Pakistan (with
gout), PCR analyses on further tissues found the same mycoplasma mn ~35% of the vultures examined
(similar frequency in gout and non-gout birds). Transmission experiments conducted in Pakistan were
successtul m transmitting the Mycoplasma, but were unable to induce sickness, death or gout.

1wo groups are presently working on vultures - the Pere grine Fund, with the Omithological Society of
Pakistan and Bird Conservation Nepal (BCN) in Pakistan and Nepal, and the RSPB/ZSI/BNHS (Royal
Society for the Protection of Birds, Zoological Society of London and Bombay Natural-History
Society), principally in India and with BCN in Nepal, funded by the Darwin Initiative (UK Department
of Education).

The PF have, through a government meeting in Kathmandu, produced a declaration statin g that (1)
diclofenac must be banned as soon as possible, and (2) regardless of this vultures must be urgently
taken into captivity as the only means of ensuring survival. The PF will be capturmg 25-50 pairs each
of G. indicus and G. bengalensis for export to a captive breeding facility in the United Arab Emirates,
it being judged that Pakistan does not have sufficient facilities. Activities beyond this will be limited to
recording the declines and possibly some work in Nepal (yet to be decided).

The RSPB/ZSL/BNHS recently held a meeting to produce a ‘recovery plan’. Although the plan has yet
to be released it will probably recommend similar actions to the PF, particularly (1) diclofenac should
be banned from veterinary use, (2) at least three facilities with mmmum of 25 pairs of each species
should be established as soon as possible, and (3) disease research should continue. The
RSPB/ZSL/BNHS will support the construction of at least 2 facilities in India and 1 in Nepal to hold
the birds. However, they will need to get permission before captures can begin (and this may take

time).

In summary, both groups are recommending that the drug 1s banned, however the timescale for this is
relatively long (e.g. 5 years?). With the combined rtesources of the two groups there should be
sutficient capacity, at least in the short-term, to house the required number of birds (75 pairs of each



-

..k...ll.l._....
R

..
'
e

R
'
=kt ma

L
wa
iy
L]

A nmran gy
b=y s

[

;\."""

ke
"I e

o
=t g

~a

1..... -
I R A R
o

o I T
Flmgnn o

LIRS
[

-
[

-
A e
'
'
"
0
R
Chacataat

A e
sty

i

-

et ut .u..f.,....m...n..ul

et e e
e L

Fl
R
o

L )
o

=l ey

LRI
LI RN

et e

LRI

A1y
AU ]

2
R I R,

{_"i-

A
i

Y

P
Y

S e S e
[P A A

L SUR I

M
A ey e
-
1
=t

Y
[ EELES

PRI I
-

L I
s
v
r

I.l"hl'd|1_

e
1

sraag,

R L.
v
A e

[T,

FLE

l-Ir'.-

o=

Cioeg M
e
e

s

-

Bt Mmoo s e

s
'

. LT TN
LRI BN ..........

RS

G
M e .
S .
L

Frn

-
LI
-

et
e
N
—_— -
LS 1e=a
-

[

e,

U

LI R i

. e
- -

"1.....|-..,.|... N
A -ra
cean o LGN

v
s
a0
="
-\.

[
=
iy,

-
[
.
-
et =
EL I

1
a
=
= .
LN I
i
.
v
P --
T
. oa

LI

L=
LR
L

At

LR Y

S

sty
-
Tt almy
L
)

-
=1
=T s.a

. P e
TS

£

CE A
&
E R
FIC
s
Sty -
Tha T,

- U
- L S

e e
|.,.L.r

F,

Py

s =l
e R
STl

RO I

dmmm g
e e ag

a
LI
LI R R el :

-
LR N

L T
R
!

[N

-
e

-
N

LT [y
) «
e :
.
-
.
[T

oyl

LRIRCLE N PR
- e

E

=anaa gy
L o N TN
R I R I T L N

LT P .

=t
[Nt

.

e m
.

L S
"

PRI
[

R T A
r P
I--.rllll.rl-.ll

[
s

LI R
"

DT
LR L
P = ara e e

e AT

-

PG

PR
LN Py

I
NN

LI IS

i --lr..r

EER AL

k) VNt

L P
e Ey

-

[
D R
-

-

LI

-
ettt e

vena el
LRI )

LRSS e
o . iz
' -
"\-"'\-
- -
at

e

T

RN I R
et ey a,

1Te=lp
r
[
'

-
ol

Lol B I L]

Al =i =a e

I -
QA
LI

LR RN T R
i
-

K]

LY
T T

"
—r
e

el

e -y
e dan o

At LD,
et
'

A e,

LR IR S
e

(AL B I,

Pk

-
e gy

Rl

-

.l-\,
Vs
doate
SlAa e
-
I-'I'-'|

-

[
LR
]

TR
LR R N e |
et AT I
Ll R S,

EN RN
o

"

1

-1 .
a0y

Ay
AT A P
LR e,

at
-

Kt o

Sy -
At 17
e L e

E
-

-
T L
i BN |

-
F

MM

LA T T R

B e e
T e E
S

-

il A
E)

L
R

e
LRI R,
LR

.

LS R
T e s s L
T Al

LU o
L A A,

o
LIS
SO0
.
1

h
N I
iRt b bl
ST e e,
R .L...a..n|
. )

L, '
LR Y
[

I R T
N

ke
[
-

LI T
L AT

ey
'
e

L i
RIS T A T

LA
- -
-
=
Ty

- - '
..."k........ O

[, a =T Fpnr .
i S Lty e

1=

vyt
M

Tas

[
[

T R

C AT,

LN
LA RS

s -

- L
. R L Y RO |
= anan -

L

P
D

R
P
.
R
Sy

-

1200
L TR LS |

et

ERI Y

T I R TP
At

S
s
'
-,
El I R N |
e

o A
a s -
-" e ey

[

AT e .

e ST Al

Pl g

R il
AT e

are
Vel
e e

nt

o
R I

- Frptal i i e Ay ;
i -..,........-.u._....u... X v PRy
S e e ot
S L Sl LI o i
: i L ] LR LEa b .......-.nu.........ﬂq.....m
. - IJ.-.r-.r-JII -y - Fa, --I-...II I“-r-ln-n-l-- -ﬁr !-I.-
k Pl et T Hi
|...||-|.1.Iu..u.|1.. -
o= ore T
¥ Gy,

D S A v

Ly

-
LR

i
I L
g

Ve

-

LA I
PR LT,

i

;
Ay
e

T AT
e

LI

-
n

A 2
e ey
5

L

-
=

el

S

RIS

L R I A |
e

v
r .
LR B A

Y i b
A et ERS
A

-

LS
L ]
hih
'\-.'\. 1]

B

Am-n1a
-

FraTa ey
e

L N R

a
——na
LI R
S L R
L I
Y

e
yale .
=g

il
.

=
E)
L B R SRR,

T
F
Ly
v

=m s,

[
Y
Fl

L I

L
ook
B I.."_.v..ru...... L
A “ ey
-
: T TR
ey o -~ nl...llu.._.l.nhu...w :
T Pl LR .
R e T i el
L ELRERL R DA i il ML A A e

-
=r
[

-
[ L

-

LA
e g N, --l-l1l
N vel

Elarea,p-

rha
4

LR R,

AL B -
L R - .r.r-"
-
. - L .,
R Tt R T L
[

EIL I o R

CIL
]

-
o
By

IR
[
Ta i

Ed

-
Sl a gy,

(R
"
[
]

a
-
LR

e
LI IS

-
AL R IR
e e

Ly

.
... Ar
T st
o
g

LR AR A

[
Tasaa
A
L
>
[
-

-
B

-

n........1....
et

"t
-
ar.
ERPEL I N
™
e

L R R R
[ P

-
S
L=
rau
rar

=
-

= - . .

T R P W E e
Ci T

P d B e A -

r
o
Rena T Lk
et |..........“_ﬁ r...,....,.u.,...,.1.h

waa

a T e

-
=Tm )

RN

e
LR LA |

-

= ke

rEnl e T a
S e
L

.

it
fi=n

L]
-
-
ko=
- =T N
-ty

kA At
Pem e e S orr -
.
N— e

hee s .
. - -
= aeo

N

feTE s e

-

1

R

[ RN TS

B IR
ral
'
iy

S

R B -
e,
Lre==rnma pay

- a Nt
fedt

“a e,

e S eIvi
L N ..n..,...
PO
LI Y l-.l

by

M L

[ Tt .
L

E)

L
L
..k..u.....||."”u_|.. s

-t
-
LN

Lo
I

.
LRI I

[
(L

e
[
L -
-

S s
ST Pl

-.f?
LN et
LN R )
AR Sy
LR
=

.
"-'-'

:
[ R
-

=elmy =
Ja et
P NP ' 3y .,. .
- ... G G TR
[ .
LR o
- . - ;
e L DU i
R -l
.. . St Tt wam e
i LR PP
b Ak
I-.rl.r1n-lr..-.rl
Ceaaar

-
-

..
ez 2 B

e

T
i
A T
- u.....xu;._w."....
e

=
ir

.

-
ERURC R L

il
[
.
LU IS

PLA

e et

.
r
]

-

Tlsma =g
et et h
P - -, -
e
A= e
e
- .r-I-.II--II.r
-
- R
aat T L
. -t e
ST T e
u

(3

R
3
1
]

Trmsamagr
S e
S

LA
el

-
LT I R I

Vil

a
L
EEIE LR LA
et i
eata ol
-J.-L-.‘-- --J.l--.r-
w __..1..................;..” S
"
W g e W gL T e T
> T e T e
ECE RN . ! by
: Pl
ALy .

A Ty 3
et

mm=ara
-~
-

e aTeah gty .
k 'K -
n.......uu.,...”.u.,... i

.m....“......_.:.,... -

'
L

SFAFRa L

-k L
o TrAd Skeat sy

LR L i A

s
e
e T T
...u...,...,..._..-r.........,....,.m P o

S L o

< e ey e
iyl 2
oy | ...rl..u.....,. !
g

L T b
=y aeata,

L N Y

P T
el
S Iy el

A

- v
. Vel
AL
e e
-
VS o
ity - G
P A o
| Il...-ll.ll.r_
-el
e .
PR T
-
Sy
nﬁ....
A et
Rl et 1YY
. RETPR L

E]
-
R N:
e
M
~
v
T I,
-

ol
!
M

..II—I.J_
-

[ A

-
-
=
-

A
=L

-
.
Laa
RO Ry

E

A
-

R M

P e A T L T

Se=eateataal Y L

[efiarm
---ll-I
. "
2"

.

Y

ethamana
A=t

-
a
e
gt
[
==

Rl W]
A et

.-
1

-

A e e
Ve

=T E

..rn-n--‘hl-l.r.-
-n-.r-.rl
e

LN N L R

Sl -y g

-.
2
R e LI
SRt FUSNE SR 3
-- . % -
: J.f.rn-.-.r-
s PR TIPS

-1

(I T

SEEtaa s
.

AL -

rh
e
=
e v -
L LR RN e )
.“..1 "y aa A
; WAL

]
s

-
L T A

e
R I =
= d A eyl

L
>

rwoes

o= Y

" In-u..r s
I I 4
e H
v -
i
A
A e
L R L Ty
e
. -
PRIl S :
[ T
S I I

e
hLR

TS Ry

P L RN T

v
-
r [ T

L I
Wkl maay g,y

=L
S
L.

e

n
e gt Y,
LR

LS
£

-
e B

g .

I-I-.r--.-1ll1-.
" L
P )

(RS
ERS
- L
]

L I
.\'Iu

=
CRE T
PemmtaTey
MR anal ey
LI I Y

=
1
A% sn

L T
et
1
'
gy
e

i

LI A

L B R
'

LRI R
o

[

-
a
-

o,
LY
[LrERE

] I-'-

[ I R R

DN I

-
a -
"'-"\--’I-_l
-
L ]
-
LRI R I I
- =, H]
R R L

Tal™1 = dpny

- oe I
N )

.

r

b

(RS
-
Te s mp ot

)
o
R
w3l

T wta=a

B
-\.'.,\.
I==yrra
L

i

-

-

1 =
T ..n..."....knuu.....
...

I R R
v

-
CE T
-

[
[

CRCE T L

-

L N Y
1d1 -

=nun !
L S R A

P

P T I

e B e A

P ey A
LY

vy
'\-.\'I.i

-

EXares
.'.'\.-
Lo
o h

EN

LI T B R R

o=

i
L LR

Ilitt-
4
Cat
Rpr
N
"
e

L
o
;

LT [ .
Syt e

)
ruie o SN
T AT e
-II'\.I-\_-|-\.'.--'.

et gt

YRS

-

RN

e
el
i

e ad .
. -
i T B R

.
A

|r-I-'I|'|-|.'\.

L=rnay,

.
]
T
RN

LI

1
-

BT
G

drea

i =

b ] k
ey A L
- - l.h.q.....l..—_h-.-_h.--..

-

et g,
=
==k

e

[ A W
e e T

[, Sy
'\.-1-'
i

ar

n
-
-

-
=t

...,.Ir
e i
Tt

|"\|---|-
="

trearta
LA

e
e

LI R,
b1

TR B RR

Ll e
FITemdddan g

L LN T

LI
by
LI ]

.
P T I

NI I L &
' -

[ '
-..:q_l'

Seraan

Vet
L

tu

i

-
P

-
[
LR
ERLEL
(3
LR T [,

[
et el

et
-

Fewera
.I-L-.rl

-l =srav
T, -
-\.: e

LA R

- -1
==t o T
LR LI °

1
"

'\-II"
- ~
Vet ey

FLr

L P |
PRI

e
1t

E

LIS
[CRl IS

R I iy
""I'|--lu|

1

LN
LILEL L B

L

Trara
A ra
L= lEera

i




Research Topics for South-East Asian Vultures

Conservation interventions in South Asia have been considerably informed by extensive research since
1993. By contrast, the South-East Asian populations are relatively little understood. It 1s ditficult to
recommend conservation interventions without basic information regarding population sizes and
trends, and major threats. Indeed it is possible that no intervention is required for the maintenance of

South-East Asian populations.

In particular, the following key factors are comparatively unknown:

e Population trends. There are no historical data sets that could be used to measure population
trends and no system currently exists to estimate future changes.

e Population size. All current datasets are anecdotal only, and have been collected mn different
years. The total population size 1s unknown.

e Nesting sites. Despite occasional anecdotal records no breeding sites have been identified. In
South Asia birds historically nested in colonies, however lower densities in South-east Asia
may promote individual breeding. Immatures have been recorded, so breeding has occurred
within the past 5 years.

e Diclofenac usage. Limited surveys in Preah Vihear province have indicated that the drug 1s not
available for veterinary use, although is found in human pharmacies. Human diclofenac can be
given to livestock, but is considerably more expensive. It is essential that the extent of
diclofenac usage is understood before threats to the vulture populations can be assessed.

It is therefore proposed that the focus of 2004-2005 vulture activities in Cambodia should be focused
around these research needs, m particular:
e Use of a range-wide vulture restaurant program to estimate population size 1n different
provinces, and to establish a baseline dataset for a future monitoring program. Replication of
~ the restaurants in subsequent years would collect data suitable for following population trends.
WCS has already developed the appropriate methodology.
e Capture-mark-resighting program. Marked vultures can be used to follow individual mortality,
estimate tange sizes, and through using mark-resighting models to estimate population size.
WCS has trialled a capture-marking program in December 2003 and this could be easily
replicated and extended.
e Ground breeding site surveys by staff. If at all possible satellite tags could also be fitted to adult
vultures and used to identify breeding sites.

e Diclofenac survey throughout range provinces. WCS has developed suitable datasheets that can
be used during market surveys, and has completed the work in Preah Vihear province.

Subsequent sections explain methodologies trialled by WCS at one site in Cambodia, with prelimmary
results. '



Pilot Methodologies for Vulture Research

Vuflture Restaurants in the Northern Plains

Introduction

WCS commenced work on vultures in the Northern Plains of Cambodia in January 2003, as part of the
UNDP/GEF-funded CALM (Establishing Conservation Areas throu gh Landscape Management)
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,_, . satellite-tagging studies in Pakistan hav
Hovements are strongly affected by food supply — and if food is sutficient in one
theirr movements to this area.

Capturing and taggig of vultures
mark-resight), inve stigate mortali
present m other locat '

20 vultures



Table 1. Results from Vulture Restaurant program F ebruary - December 2003.

¥

Sarcogyps calvus Gyps bengalensis Gyps tenuirostris ~ Total
No. Locatl.on UIM Date Adult Immature Adult  Immature Adult Immature |
1 | Trapeang.Reshey, 6 km, 0529454 | 23-02-03 ] 1
| | Southern Robunh village | 1553860 F |
2 | Trapeang Kanseng, 15.5 km, 0552046 | 08-03-03 8 4 1 | 13.
Northern Dangplat village 1551642 | |
3 | Near O Dar, 15 km north of 0525632 | 19-03-03 3 ‘ 3
Moluprey village | 1540611 ]
Other | Near Cherndar Concession, 0532910 | 19-03-03 ] 1
Carcass | north of Moluprey | 1535980 | |
4 | Veal Boeungtol, 7 km, Eastern | 0555920 | 27-04-03 11 10 5 30
Dangplet village 1540040 |
5 | Ruce field, 1.5 km, Southern 0528999 | (9-06-03 3 3
Moluprey village 1525776 |
6 | Veal Boeungtol, 7 km, Eastern 0555920 | 12-07-03 12 6 5 2 29
Dangplat village 1540040 | |
7 | Veal Boeungtol, 7 km, Eastern 0555920 | 21-11-03 10 2 12 9 2 39
Dangplat village 1540040 4 ‘ *
8 | Veal Boeungtol, 7 km, Eastern 0555920 | 03-12-03 7 4 12 11 2 | 41
Dangplat village 1540040




st

i

-
.
.

L I
- [
- -
o
] - - -
P
- o=
r [
ro- -
- -
[
- - -
- ' a
[ R
=
LIS
- -
- -
- = -
PRI
- [
- -
-
(I
.
- '

- -
[ P
L [
[ I
oy
- (-
- . . -
'
- -
- = - - .
=
[ -
-1 [
ER
- ] -
- =
- -
[
- = - -
] .
- = - -
PR T
[

- - ¢
ER =
- -

[ '

RN -
1 [

- '
' - -
[ -
s -

[N

r

- r

- ﬂ L

|

- 3

- . -

- s r -
-

1 -

- .

- .
1 -

[
LI
' -
- -
1 [
- [
= n -

- - -
' LI
= 1 - -

- [
- -
] - -
' - -
[
r
[ R
- . .
- [
- -

(s -
- r
1 [
L - =
[ -
[ -
1 s -
' [
- -
roa

RE AL
-.r...-

an

i
[

i
£, Y
B - . .
3 ) % ¥ 3
% = £ o E
,M..... - - .n. m
. . ;
- o L ;
LT % s i “ H W
T N . . it ! i E
.“._..... v M g r & 5 ....r.,..].#. % S c m X
0 . - - - . % : L B b ol o ' + -
5 w..m..f _%w £ z .,;Ew...c..u:.,.w ﬁ:...v...,..,.:a..mi_,__p L ..J %N,H,..u v % ,T,._._. 2 4 I e, iy - ...u,::.}
= 4 z K " 4 = Ly Ll R ¥ ' . i T - A ot e E i L 1
uu...r.r - 3 :."_,._..... ; .,r..;......“.“ m. W SRt Y M_. .m,....:.... 1.m._u .ﬁ. A A, ._.“. .”“.. .w.. [ ........# % .m.,. _n...._"_....-
o () - 3 ey agd o= - L. s N R
R b .. .......ﬁ.n.i. .q...._.. 5 K .-..I..r.. . .n... .._”. ..rr.-....r.v. .....“t ., r . ..q
M. .u o S TTR ot 1 RN A TN i TP L .r.5|...ny...,.l.r.....
1 v J
3 E k
] ;
3
,
L

k'
)
m

,.._.uu._

ek

. [
EE R S

u
Pl ._......
e 3
A e e %
I-..- -
.

e

,,
S "
e 1%

m.._

PR ELY - et
e

-
-
.
L] .
-
.
- r
"=
.-
- s ow LY . |
oy e i ) ;
- R IRy
- nm.c..e.”hm._.?mw....._“ r S
. LRI 3 o B g
h e il L . "
Co ; 2 P
: Fm S
: e
- ICI R Y
-
-
fo= g
L
o= a
. ¥ :
" .J.“w.u.(..rwﬁ. )
o Ll ?1...“.....-.
- a L L 1
TeEay
L T RS, ) -
L —rmg -
'

LIS R

! T-Mn;

LT MR

s et li T

C AR

R o] .
_.n...._..”..............uﬂ.

i

L R,

" edp.
-

T A

ES

wid D

L T

- -
..r.....-..uu..h.

- -
=Rl

—rca gy o

raoa
.

S

L e AR
reoa T DLl

) -

K L

LR R, |'|

- = n R,
L LA

r
LR N T -

CRC R I T
o
-

a
-

FAY

i

T N
: u...“.x._r..._n.hyr.“.m.."....a. !
N r F
paretEaa U
IH”.TIH-J r .”

B | '
-
=

L
-
et
“ o A=
] r -
-
.. z
1.
] L] =
S
. .
"
-
v AR T A
. K e H
- R e e T
a ....f...i..n. A= maddy
v oa e el T
EX :
.. O TR * nt.._r:......w.“r._....- S ey
ST - .
. EETT b o
N LA L R By S
. . =
o .,..1._.._.1. . -
. T ey -
;
r Sl
-
- .
-
- ;
-
a
.

i
=

e
%

o
1Il

=rrreoa,
-

-

1 e
e T i N
. .

Gl ot A L
= e el o NI ety

r=apete
AT

v
e R
Lol ] L AR

=t gy

aed T
bRl =ity
b

AN
R
V=, "o e
Ve Ta D
'

-a
PR X

[

X

PRk
st
o

o

-

N .
L -
S ml R g,
LR R,

- 1 -
- - -
- - - - ] - = - s - -
- L - P ' - -
LI R - - = = P
LA | - - = e - [
- . ' L LI | ' LR | '
. - - - . - - - .
- - o - . - 1 L T R L
. - - e e a ' - [ IR - - [ ' L
- ] - . -
- - - LY FR -
- . e - . - P fom o= Lo,
. - - [T 1 LI
- ' _ - - i ~ - N . = = n -y a
- -, LI - - - [ L -
- [ - - - -
< - " - ' - - - 4o s - - -
- . - - e - . - - - '
[ LR 1 r - n e -
[ - e e o - . - -, [ N
- . - - - LA | - .
[ L R . - - . - - -
- - - - e om [
- s - - - - - ' 1 - P Y N
- - - . . -
- [ 1 - 1 1 - =
o= L - . - - - - L T
' - oo -~ o - - 1 .
= - o= LI - - = = -
- - (- -
e EEN | N . N - . - =, .
- - - P - ' - LI -
' [ - ' N L R L o .
- - s = - -
[ 1 . ' e = L. - - 1 - -
- - - . - 1 - - =1 [
- s [ -
' -
1 ]
. '
- [ ' =
' ' = [ -
LA
o= o
-

. ~- 7,

R e :
i ; ~ .
I e

i
s

b R e T

-y ) EF B - -
T L e
& Tt -
T L L
- "
Aata Tl ! e
: - Lt T e e
- .- ; ; . [
Lo .T e U At L 3 Y L e S A :
- - ..,......r.,....”.,..rw,”ﬂu..rl.._..r - . g - : . R - ;
- - [ - v qATL Y e s, - L)
r : .....-..““.....tr...,..... [ . . T . ....-n.u.“.
r - iy ’
- ' i 3 - -1 K
- x - ; et
ERLE h -
- .rﬁ....m_ﬂ_ T
- []
R T
et i gl
e e Pl
LR T
o R
- LI LT )
.
i Sor o
=g
sl
Paeoh

-

Sl
Y e
CERRRNL T

g

L

S e

o
H""".l r_,-\.,-\."-"'
AR U T A
.
Y
T
i
S 1,.:;\_' .::_f:-.

._'l; .

LRV . [
. ; t
<4 ER "
.m_. RN Fo R SOy
t v ! ”_w e ey LT LY e i - [
: From e e 5 . i £
(M Ay o . v i T _ﬂ\ N ; e .
BPLLY LS . ? r . ._M r b
- _.....u..“....“_.u...ﬁn.. .r.,...-..u......lu.r....”_.pn&... ’ ﬂﬂ_vq.rnu..lj.r.r. ..% .."..r.n..n.._..w... ..._.ku ﬁ.....w.-- m ...nr...w mu....“_“....”J”.l.
. T 4 3 . = i
Iy H.W..._....L .-l.....,.... ...._.r s ﬂﬁ.... - .,..u“ ...._.| L
Ldas Ak odc DY

mm.. e R
g Hurgt P !
- .P,....n.._....__
’ “ig.
£

o
oy |
e

-

-,

2

s

[y .”.
S5 W

e,
= LRI
.............m.....nj............
G SR T
aay ..N.,."".,........
PO
el
IR
; ..L...l1__ "

'
1
-
-
1
n

a
[

L
eanyg
aara L,

A

e,
-

.
.

A e

LE NN}
R I .
- -

oI
e T T

Irveay

=i .
A
[

=rnaea

.
-

ne
'

i

i -9

rlk

T -
Alee e,

]

-
..
[

T EETE L

LI I

LI
4

= .

L

Rl
FraSaal
B3

N R
e T R S
SHl tmmpa. o,

’

'
LR N

[
s

=
- ,..a.r...l.f
Aa -
: k .
WS om Lot J...r A

LoD e Py e s

R ) anpa magSef
Tion EEL e e
RN e et
l||1.|.|.._.ll..-...““...|...L.|..|....|r
VT AT

]

|

L T S,
e RN LT
ro- -l

LT s

1%

bl .
Ve el

e

T

-
[ '
PR, tiaraiale., s gl
i -
-,
V-

E R -

P e
' - I-.l--

e,

qu-\.
LN

'i“f-:'..:
-

[
1
!

N
e ey, AN

-

———

-
(R
a4

ERr ey
e
ik

vee AT

1
o
-

=
T .
- L] - .-.1

AL a g,y .
1

5
&

Lt

fElAe L.
R

-
.

. -
L I IR

[
3

-

LI L T R,

r
R
-

r
]
.
1

L]
L

Firnemasr e I
r Falic- :

Foo=l==g
....1..

LI B R,

AL ID.

LR T
e T e
S

L L
1L = =y g

DL L R I e
b - -
W T L Tl

LnTataagag

B

Ll
e oS-
N R
FL) ...._

i
AT carany
e
.n;.u..:~1

%

[

a

'
a

v

4

-
r

CELELE B B R ]
.
H LI

-

A
)
k,

Jirk

-

i

: . a4 r -
e LI AN
L - R

HEE R

r r L] L] - L[]
L EE I T

W or b

irisn

.,.-:_1

Ae .
ammaaanyd s
M T vt

. ...q..nu."......w.luu... s f

ey

LR T R

L
I
Yot T amehmarem g

- JUlr K - .

RO O v =Ly . -

..u..m....w.mn.r.uwmmﬂ.......rm} . ; - - . i .- - , :
b - ' -

(I8
-

[RLEL I RO R,

.
1
LR T R

bl

E Y

LI
LR R

LI
1ea

-
.1 ......“__.wa.....

[ AP

i

Pe ke -y
= ko= ks
S FdCamp _aLng
ERSR

e
IFd kg P,

M

g

Y .......u...........Fu

STy e
“...._..w._. n,.._....u_..“.w.. o
..

v
A

!

.r.J.-
b

=lrasa,,

I,
-

Fon= 1 adm
g z
it L e o

W
*n

Ly S

- .._..m.,..,.w...u......u.._... Al
.n1.1...w-._.“.1 TS
i T O

e .J.m.....n I

o
T
Ty T
A St ST
= [ et B e

2 E AL

[T

Lai=na

r

-

hl

.

P
roli] 1.. .ﬂ....,_.......
- 13 e
oia-ich s
e

-
1

LELEE I R R,

;
o

[ R I

)

™

5
i

_aw il

-

-

p
¢
B

T
1

P g

v— X

e

P

dal
o

F it

..”. ..-;.l-u
._..d___.ri._!:.-.

P T
: AT
- o
P
BT

BEEE T

Y : Iy

a T Er-
-
a

e L T T

. A ...r__.u.n..-
R N
M 4,

- L] - K
P ] R

e O
SR eyl s

ahitd

. ||-:|-'-| LELTICT M P

el
Pt il
.-.,.....1._..”._.. e
:.......-..._-.....,..r....._._..ﬂr

-
e,

.
o

..”..
ey
=

[ .

LRRR T

h
L
;

Sl

L

S i

Vi

A Y

e

]
5
Fikge

-
e mgaa

sr
say

-
Sy,

e SRR e
...........T....J..A e -
A r o ALY D
.1;............!#. -

...4rr.‘..__..u.a....__w....m.....,_m..u

g =moa
Sor oy ST

p L iy
e,
I e,

B R

o= =g - [
- - - r
e -
L
- = = =
[ I . .
- - [ - - 1 -
o o . . = L R T o
- . - - o o= o r o '
1 - ' o= - - LIRS
- [ - n -
= ' ' - - - ER——
4 . [ - -
(- - n -
LI - - =
] - " - F— L. [}
- - - L] oa
e g g e =g = " e s
- -
= - - | P e -
- - . - - (- - '
' . LI . L r - - .
- - = = - - [ -
- - - - ' -
. - - ' - - . L R - e
L - = [ . R [
[ [ 1 . _ [ roo- -
- LI} - oo vy o- ER
- (- - . R | - - s -
- - - - = -
- - = - -
- . -
- 1 ] -,
L] [ - . LI} [ - (IS .
ro- L e - - [} ~ - T
LT - - - - -
N = = 1 = 1 . -
- - ] N
- - - -
- L
- - = s -
-
' ' [ - o
- '
- LI
[



_ . -Tumped Vultures in Phnom Thmao zoo was killed
for its medicinal value in November 2003.

* Wildlife Trade. Birds were historically sold in
oy i i8N -

“Preah Vihear to traders from Laos PDR and
Thaﬂ and . = B < : £ T

[
-;Ih

* Persecution. Shooting by armed mdividuals, disturbance —
® Disease. Th

especially to nests — by local people.
e other White-rumped Vultyre |

at Phnom Thmao zoo died due to bird fly (H5N1) in
December 2003
* Food scarcity
The individual contribution of in the twentieth century 1s unknown,
although direct persecution, wild the main factors (Poole et
al. 2004). In particular, the scarc

are rarely consumed. Only male
harvesting, etc. In the dpv

Accordingly, Hany more cattle and buffalo from these villages die in the forest (36 in 2003, compared
with 16 in Mluprey and Khdol), especially during the dry season

Conclusion

The



_ (. Veterinary groups m Takeo, Pregh Vihear,
Ratanakiri, Stung Treng and Mondulkir; report - not promoted, and



4 # of livestock
famil;

o ;’Ies COW buffalo | Totg
68 185 127|312
62 | 158 81 239
150 611 169 | 780
84 | 258 152 410
364 1212 529 1741

# of livestock owned by
# of families families
interviewed
COW buffalo total
34 158 105 263
31 128 73 201
42 | 437 120 551
36 227 142 369
143 944 440 1384




oped a number of techniques to study vultures
to assess population sjze and

, particularly —
structure, for monitoring data and to determine

lagging experiments to record _ pture sampling
* Community surveys to de ne li '

supply
Market surveys tor diclofenac yse






One datasheet (Vulture
Restaurants: Data) rec



n very hour there are vultures at the carcass In addition
tures are present record 30 minutes of video, at a time when have 3 lot of
vultures
Equipment
Bmoculars
Telescope

Video Camera and batteries
Tripod — two fittings
Thermometer

Laminated Sheets _
Photocopies. pri



