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" INTRODUCTION

The Torghar Hllls ‘of Baluchlstan Prov1nce, Paklstan (Flgure

'1), part of the Pushtun (or Pathan:as they are called 1n the West) -

trlbal areas located on the border w1th Afghanistan, have long been
known for thelr abundant ¥L1dllfe, most notably thelr populatlons
"of Suleiman markhor (Capra falconerl jerdoni; also called stralght—y
" horned markhor, g, f.'megaceros) .and- Afghan urlal (Ovis v1qne1
cycloceros or. Q0. orientalis cycloceros)(Dlstrlct Gazetteers of
-l Baluchistan‘1906)'- The Torghar Hllls are 1nhab1ted by the Jalalzai
branch of the Sanzar Khel tribe of Kakar Pathans (Neseer A. Tareen,
,pers comm ) The Pathans are the world’s 1argest:_r1bal society,
"~ with their -own language (Pushto) , culture and complex tribal
'Ahlerarchy (Caroe 1958, Spain 1962, Quddus 1987)
family of Pathans the .Jogezals,
trlbesmen of Torghar. '

The local ruling
exerclses‘authority over the

In the early 19805 the local Pathan leader, the late Nawab
Talmur Shah Jogezai, and one of hls relatlves, Sardar Naseer A. .
Tareen, became alarmed at what' they percelved to be a dramatic
decllne in Sulelman markhor and Afghan urlal populations in Torghar'
(Tareen no date, 1990a, 1990b) They attrlbuted thls decline to an

1ncrease in poachlng brought about by a dramatlc 1nflux of weapons
| and espe01ally, cheap ammunltlon 1nto the area durlng the Afghan‘
. war (the 14~ year war that started 1n 1978 between Musllm guerrlllas

and a series" of Sov1et -backed gOVtrnments) ‘The Nawab asked the

‘u‘Baluchlstan Forest Department (BFD) to statlon w1ldllfe officers in .

' Torghar to solve the poachlng problem The BFD dic not respond to

the request, so the Nawab and Tareen decaded the} would have to
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salarled game guards to prevent poachers from enterlxg'the Torghar
Hills to hunt. Game guard salarJes and other cest:s of the TCP
-twould be defrayed entlrely by’ trophy fees paid by forelgn huntersi
. for the pr1v11ege of. huntlng a small .strlctly controlled number of
fSulelman markhor -and Afghan urlal : The TCP was instituted in 1986
‘and run 1nformally by Tareen and members of the. Jogeza1 family
vuntll Aprll 1994. - At that tlme they formed an off1c1ally-‘
reglstered nongovernnental orgcnlzatlon, the Soc1ety for Torghar
-‘Env1ronmental Protectlon (STEP), to admlnister thegTCP.

As of November 1994 the TCP employed 33 local Pathan game
guards who were protectlng an area of approx1mately 1 000 sq km.
in the Torghar Hills and the: adjacent Tora Range (see Figure 1).

" Game guards are concentrated in the "core protected area", an area

of approx1mately 300 sg. km. 1n the heart of Torghar ‘The Project
has achleved a v1rtually complete cessatlon of poachlng of markhor
and urial by both locals and outs1ders, espe01ally w1th1n the core
A .protected area. As a result the Sulelman markhor and Afghan urlal
'populatlons of Torghar, whlch were v1rtually extlrpated by 1983-84,

have grown steadlly since 1985- 86}' The TCP has beer largely self-

sufficient since 1ts inception,’ havlng relied pr*narlly on the;

-income generated through the trophy harvest of only 14 markhor and
20 urlal over its. lo—year hlstory '

Although the TCP has succeeded in curtalllng poachlng, and
this has lead to recovery of the- markhor and urial populatlons 1n
.Torghar, STEP has recelved little recognltlon for this success, 1n
" large measure because the PrOJect has lacked quantitative data on
‘the size and growth of markhor and urial populatlons ‘To address
this need STEP de01ded to conduct a systematlc fleld survey of the
“Suleiman markhor and Afghan urial populatlons of Torghar A'n_i
y“November 1994,' Thl paper” presents the result< of the survey,
"-.addresses 'some‘ problems‘ encountered durlng the survey, .and

'dlscusses management 1mp11catlons ¢t the results |
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N and ‘urial.

,

- (e.g., - Suleiman, ‘Takatuy'and Toba' Kakar Ranges): and some’ of -

Afghanistan (Roberts'1977)' It has' been extirpatad from much of

its' former range,_and now occurs in very. low: nwnbers (Roberts

L 1977). It is llsted as "Endangered" under the U.s. Endangered
f fSpec1es Act (ESA) (Fish and W1ld11fe Serv1ce 1994) and is included

in Appendlx ;I' of the Conventlon -on Internatlonal Trade ‘in

'Endangered Specxes of Wlld Fauna and Flora’ (CITES) (Flsh and
- Wildlife Serv1ce 1992)

.The Afghan urlal 1s more w1despread and

"jcommon than the nmrkhor,,although -1 is not abundant (Roberts
E 1977) It 1s not llsted on elther ESA or CITES.

The local Pathan trlbesmen of Torghar ‘have a wealth of
flrsthand knowledge -about the naturaz history of' both the markhor
They report that. markhor. prefer ‘extremnely rugged

Aterraln w1th 'bare . Tock ' surfaces and precipitous cliffs

1nterm1ngled w1th -small patches of vegetation (trees shrubs
and/or bunchgrasses) ‘ Urial prefer more gradual open slopes with

.a more. contlnuous _Vegetative . cover of . bunchgrasses and shrubs

Habltat usage, however 1is not mutually exclu51ve Both spec1es
will utlllze many of the same areas ' ' o

 METHODS

" Field Surveys

Populatlon surveys of desert ungulates’ such as markhor and

urial are notcrlously dlfflCult because"of the spec1es’ high.

fmoblllty, cryptlc coloration, and shy nature (i.e. ; they can detect

and will flee from humans at a great distance). The 51tuatlon at .

HTorghar is even more dlfflcult because the extremely rugged terrain

makes aerial surveys from. fixed- w1ng aircraft all but 1mpos51ble

hellcopters are not readily avallable, “and the. polltlcally—

'_sens1t1ve locatlon of Torghar near the Afghan border precludes all
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'Figure 2. Zm.u.oﬂ. survey areas within the core protected .mwm.m of the .H.OH@,UmH 005mm.~..<wg..os
Project.. Numbers in parentheses represent the number of 1,000-yard x 1,000-yard blocks
- dontained within each major survey area. .- : ‘ _ . . 4



*saTaepuncq umexp aq1 urqqrm paurequoo sexenbs pTlB Ierq:ed pue
a3a1duwoo butjunoo Aq paqetnoteo uaqq sem EBIE KaAJns Jo[em qoea ;of,
 asz auL 'eewe aqetnoteo 03 spyab pxeﬁ-ooo T Agq pleK-ooo T s, dem.'
ayy azrrtqn Dq IBpJO ut (s:auxco etbue qqﬁrx pue SauTT qurEJQS'
RE *9°1) sedeqs Dquamoeb ojuT pa:eqte pue ‘&qrsuep tet:n/:oqxlgm
Jo o3euT3se’ dArqenxasuoo7 e aonpozd ‘03 xapxo ut- pab:erua
usyy’ axam eaxe (aAJns qaea J0 ser:epunoq aqL (dem sy J0 ateos‘
pue Aqrtenb aaenbapeur 3yl pue, ’suorqeaot asroa:d Jo uorqpurmleqap?
pepntaazd qorqm P1®T3 @Yy urt sxaAreaaI (sas) maqs&s 5uruor;tsoa‘

TeqoTs 3jo ¥oe1 By3 ’sseupebﬁnl s utEJxeq ay3 Jo asnesaq auTWIS3Sp

o3 a{qtssodmr o19M SaTIepunoq 3o0exa) UMRIp SI9M eaIe Aanns Ioleuw -

-qaea Jo - sarlepunoq aqemrxoxdde an"(ateos ~-000’'06: I) JeqbloL Jo

dem otqdezbodoq (TT- 0T6T UT paAaAJns) pto ue ﬁursn paqemrqsa Sem 8y

‘seaxe AaAJns Jotem aAt; aqq ;o qaea Jo azrs aqq qsxrg "SMOIIOJ. ﬂ

se pe3jernoreo alam eaxe dog. altqua eq; Jo; pue eale paqoaaold
2100 BY3x ut TQTIH pue loqxxem 10; S92TS uorqetndod paqemrqsa

3

,f ‘go1qetnotej'az1s uo;qethdoa

aoueqsrp e qg sarem qInp?.u;IxJTSSEID qe pooﬁ KJaA axe
“'uemsaqth ays ’AtssxaAuoo satemsg qtnpe se par;tsseto Atqoalloout-
uaaq aAey. Aem saraads qqoq jo satem buttleaK emos Jeysy sqsadsns_
Joqqne IYY: pue 'aoueqstp e Je panasqo sremtue K;rsseto Ktaqeznaoep |

"L 03 '@rqrssod SKEMIE qou ‘sem: a1 ! (a:om Io0 s:ee& G* 9 .30 stemrue‘

'&qdoxg) IT satum Qtnpe pue-_(aﬁe JO saeak G'S o3’ i z) I satem
- 3Tnpe ' (x9pT1O " ‘20 s:ea& G°Z) soTews] ITnpe '(pto s:ea& g I) satem'
Burtlea& ’(pIo sxeaK G°1) satema; EurtxeaK ’(pto sxea& g* )sqmet

Axoﬁaqeo aﬁe/xas qaea ur Jaqmnu -pue, dno:ﬁ ur Jaqmnu teqoq uo
papxooal 2I8M eqep paqeoot IQTJn ao Joqxxem Jo dno:ﬁ qoes Io4

“ bUIUIom Cli! UT PoAl3S840 azaM SIEMTUE Me;

;t Kep aqq ;o atpprm aqq ut pabueqo ArteuOISEﬁoo axam squtod AeAJns 
L *X0¢ ae 39S adoqs butqqods B qbno:qq Ktuo 89S ueo atdoad eArqeu

VJ_uou qsom qeqm szetnooutq qqrm aas uamsaqxlq aqL f'uppqeqaﬁaA 



‘uecond ca’ populatlon den51ty for each spec1e='was calculated

ﬁfor each major . survey ‘area by’ d1v1d1ng the number ‘of 1nd1v1duals
“‘counted in.the survey area by the 51ae of the survey’ area This
':calculatlon was based on the assumptlon that the nunber of markhor

' or urial counted 1n each major survey area was the t:tal number of ,

markhor‘ or urlal actually . in that area (1 e.

o "v1szb111ty blas" yand no"double' countlng toox<,place)--a

- Khand, and ‘Kundar/Uria) .

- gradual,

.questlonable assumptlon that w1ll be dLscussed later Ln the paper.

Thlrd | a populatlon dens1ty for markhor in high-quality

_habltat was calculated by averaging populatlon densities in the

three major - survey areas that had’ the most markhor (Tanishpa,

Populatlon den51ty for markhor in low-i

_qualltv habltat was calculated- from the remaining two ma]or survey

'areas (Shin Narai and Tor Aghbarg) A population den51ty for urial
_1n hlgh— and low quallty habltat was calculated in the same manner.

Populatlon den51t1es for three major survey areas (Shln Naralf
Tanlshpa Tor Aghbarg) were averaged to obtain a populatlon den51ty
for urlal in hlgh quallty habltat _ Populatlon densmtles for the

- remaining. two- survey areas (Khand, ‘Kundar/Uria) were: averaged to

obtaln low quallty habltat populatlon den51ty

Fourth the amount of hlgh quality markhor hebitat and hlgh-
quallty urlal habltat in Torghar were crudely eStl“thd Habitat

: quallty types (i.e., 'high and - low) were -based on trlbesmens’ N

descrlptlons of preferred habltat for both spec: .es and actual
numbers ~counted in the field. _ngh quallty markhor ~habitat rs
extremely rugged terrain, with bare rock surfaces ard precipitous

 cliffs . 1nterm1ngled with smallﬂ'patches of vegetation (trees,

shrubs,»and/or'bunchgrasseS). ‘High-quality urial habitat is more

open slopes w1th a more. contlnuous vegwtatlve cover of

bunchgrasses and shrubs. The areal extent of each habltat type was:
'roughly estlmated from the map

: tuere was-  no . .
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. :Numbers'ofVSuleiman1mérkhofvénd Afghan trial counted in
Survey areas in the Tcrghar Hills,;Baluchistan ProVince,‘Pakistan,
November 1994, . (Tot = total number counted, LI = lamb, YF =

-Yearling female]'YM-=-yearling male,-AF-i'adult-female,~AMI = adult

male less than 6 years old, AMII = adult male grea“er than ¢ years
.ola) . - Dot T : - A '

”Locdtibn(Déte) ;e ﬁ&;khér'

P - . Urial :
Tot' LB YF YM AF AMI AMII °. pot 1p YF.YM AF AMI AMII
‘Tanishpa - ' - | . . A
Halao(11/3) . 17 2 ¢ ¢ 13 g - 2. 16 0 0 012 4 ¢
Garai(11/3) ‘24 3 .5 1,12 3 3 1221 0 5 1 3
‘Art (11/3) 195 0 09 3 3. - 0.0 0 0 0 0 g
Shin Narai - . S 3 I
Thakarai(11/4) 00 o0 o o o 0 . 25 7 013.0 2 3
Thakarai(11/4) 0 0 o ¢ o 0 o .- 0.0 0 0 0 0 o
Khand | s , kT
Khand(11/s) "= 31 3 3" g 1, 1 3 6 0 2.0 4 0. ¢
Khand(11/5) = "o g o o 0 0. o 8 0 00 6 1 1
Tor Aghbar I, » L '
Walla(11/7) 0°0 0 0 0o 0 o 0.0 0 0 0 0 .9
Saliwata(11/8): 0 o o. 0 0 0 o 350 0 022 2(7)4
Whuchhokai(11/9) "¢ o ' 0 1 1 1 '59..2 7 040 5. g
Bazalai(11/10) " 00 o ¢ ¢ 0 .o 17 .0 0 012 2 3
-Saiduchina(11/11) 7 o 1l 1.4 1 o 7 00 0 & 0 1
Kundar/uria . LT - 3
Uria(11/12) 0 0.0 0 0 o 0 0 070 0 0 o
Murdara(11/12) * 15 '3 ¢ 9.3 g 0 0 0 0 o 0 o
Zerzha(11/13) © 15 's ‘g9 o 'z 4 2 4 1 0 0 2 1 ¢
- Salawata(11/13) 0 .0 .0 g o g 0 0 0 0.0 0 o0 o
Surkham(11/13) 13 3 " ¢ 4 o 3 0.0 0 0o o o g
 TOTALS 13524 6 2 75 12 1% - 189°12.10 .0122 25 39

Although this simple CALCULation' may not "De  subject to-

statisticél'treatmént (i.e}, no corifidence limits can be derived),

At is  af conservative approach. because the -ass.umptions and

‘approximations used to calculate pppulatibn'size and'ﬂensity were
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populatlon 1s not belng overhunted (an overhunted populatlon would
be’ expected to have - fewer males in ttre older age categorles)

Most markhor were observed in’ Tanlshpa (Malao, Art 'Garai),l"
Khand -and Kundar/Urla (Urla, Murdara, Zerzha Salawat, Surkham)
These are among the most rugged parts of Torghar, with exposed
_-rocks and prec1p1tous cllffs maklng up . most of the habltat These

results thus corroborate the trlbesmens’ flrst hand knowledge of:-
markhor habltat preferences : N

Urial

Durlng ‘the nine- day surveyp‘189 Afghan ur1a1 were counted‘
.(Table 1), 1nclud1ng 12 lambs, 10 yearllng females, O yearllng
,males, 122 adult females,-zs adult males under s1x, and 20 adult
'males older than 51x ‘The author suspects that, as w1th markhor,

a, few yearllng male urlal may have been 1ncorrectly c1a551f1ed as:
._adult females : '

Estlmated urlal populatlon 51zes for the core protected area

~and for the entlre TCP area were calCulated 1n the same manner as

~.the markhor estlmates ‘An average population den51ty for high-

‘,.quallty urlal habltat was calculated to be 4.45 urJal per sg. km.!;
aaverage populatlon density. for low -quality wurial habitat was
calculated to be 0.77 urlal per sqg. km. High- quallty urial habitat
was estimated to cover 40. percent of the core protected area, while
”'low-guallty habitat covered the: remalnlng 60 percent An estimated
populatlon 51ze for urlal in the core protected ar=a was calculated
hy:'(l) multlplylng 4, 45 urlal per sq km by 300 sq. km. by 40

o In comparlson Edge and Olson- Edge (1987) documented urial populatnon

densities in the range of 1.7-2.5 urial per sq. km. in their study area in Kirthar National

Park, Smdh Province, .Pakistan,. although they concluded that the study area could
sustaw1a hlgherciensny of‘Jnal L "8 : _

13
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The most llkely cause of hlS populatlon growth is' the
substantlal reductlon 1n human- caused mortallty hat occurred when

e the! TCP went into effect and uncontrolled huntlng was. stopped A

large source of mortallty (uncontrolled huntlng) was replaced by a
.much smaller source (controlled llmlted trophy 1unt) - Other- than
»,.stopplng uncontrolled huntlng, ‘the TCP has not instituted -any

N '.management practlces (e g ellmlnatlon of’ competltlon- from

domestic. llvestock ' creatlon of. water holes) that could have
contrlbuted to thlS degree of populatlon growth.

Populatlons of markhor and urlal in. Torghar .are llkely to
‘continue growlng as. long as . hunting is controlled. - Reducing the
"51ze of domestic herds of sheep and goats should 4lso help both
-spec1es, but espeClally the urlal by reducing: competltlon for
4;forage and redu01ng the possibility of disease transfer from

domestic to wild animals.. Carrylng capac1ty should be reached, and
_4the Torghar’ Hills may become a source of emlgrants for other .
‘lmountaln ranges in the area (1ntermounta1n movement of markhor and
~ur1al 1s probably already taklng place (see Blelch et al. 1990)).

'*~Pobulation Viability for>Sustainable Harvestinqv”

Today, the Sulelman markhor and Afghan urlal populatlons of
'Torghar are of adequate size and condltlon (in terms of sex and. age
ratios. and reproductlon) to ‘be . cons1dered "viable" for both

'populatlon and genetlc processes (e g. Soule 1987, Hebert 1991).
"y;Concern about populatlon 1solatlon and fragmentatlon appear to be
" unfounded, ~especially’” if 1ntermounta1n movement ‘of urial and
'markhor is. taklng place (Blelch et al 1990),,

Such populatlons should be able to sustaln an annual “trophy'
) harvest of males, in numbers eunvalent to 1-2 percent of the total
'populatlon s1ze,"_w1thout negat .ve. consequences tc the populatlon
accordlng to Harrls' (1993) rev1ew of the llterature on 51m11ar

- 15



9L

JEQBIOL U3 ;o TeTan pue Joqxlem aya 5uTAJasuoo Jo; Iooq In;ssaosns

e 'uaaq sey ;oa[oxd uorqen:asuoa IEQEJOL aq1 qeqq uorsntouoo_'

Jaqqxn; aya 1loddns suorsnxouoo aseqq Jaqqebo; usyegr - qunq Aqdoxq Y

pe;rmrr e qzoddns o3 uorqrpuoo pue azrs aqenbape Jo aae suotqetndod
asaya - (z) pue ‘sogst -pPTu eqq ut SIBABI ITey3y moz;"&tterqueqsanC'
”-Ataxrr qsom paspazout aARY. suetqgtndod asaq; (I) qeqq suOTsntouoa

- Iyl 1Joddns oste 51Insal sAaAJns : satoads Yyaoq xo03: spIquuoxqsf .\

_ ﬁuIUTemax Ise1r a4z ;o Juo eq Aem JEQbJOL qeqq qsaﬁbns s3Tnsax
"asaqq pa&aAJns AIIemxo; uaaq ‘aou aAeq ueqsrqontea ur sabue:
; urequnom 3sou qbnoqqrv “Tetan ooz 1 pue JoudIew 0QL punoae jo
'uorqerndod e aaey. Aem e8I® JOU aq; Jeys. a1eotpur sstoeds oM} ssayy
uo pegonpuoo I92A9 AaAJns {em10; 1511; @Yyl sdeyaed IETID ueybyvy
f:pue ToyyIeu uemratns Jjo KeAJns V66T JaqmaAoN aqq Jo sqrnsaa

'f,suoxmvuuanwooau’qnv:noxanonoo

) _ _ BATQEAIBSUOD uaeqv
aAeq SIGABI qseAJeq qqu aouaprAa atdme ST qunq Aydoxy pettozquoo
. -thorlqs e 03 1oatqns °TTUM Kttpeaqs Mmoah (o}al panut;uoa eAeq-
'vsuorqetndod qqoq 19q1 qoe; atdmrs aqL (vssr asae:g) "atdrou11d 
-KIEUOTJREOBJd" aqq y3jTtm aoueploooe ut aArqp«Iasuoo uaaq aAeq ST®A3T |

1saA19q eyl gualedde ST It IQUBIOL e aeak usA1h: KAue ut paqsaAJeq*
.’uaaq aARYy Ietxn atem qtnpe b pue IOQXJEM 9TRW qtnpe € ueqq azom‘
.'ou BOUTS Ierzn €T1-L =q ptnoqs eale 9100 aq1 UT :saAleq Aydoxy
,Ienuue e{qeuteqsns e ‘ee:e paqoaqoxd e:oo 3Yy3z ut ‘STeuTU® GL9 3JO

uorqetndod Ier:n Ie;oq e butmnsse puv rIoyfIRW 9-¢ aq pTnoys eaxe.

.9100 - ayuy ur gseAxeq quozq Ienuue atqeureqsns e - eae paqoa101d
ie:oo aqq ut stemrue oog ;o uotqerndod Joqxzem quoq e butmnssv

“(LLeT Jetteqos LLGI Aatqbnea) satem_'
1;0 Jaqunu ttems e jo . ssot aqq Aq pejoayje atqqrt aq -pPInoM ssjel -
aAtqonpOJdaJ IIEJBA0>,su0Iqetndod aqq pue ‘maqs&s Burgem snou&b&tod
e aAey TeTan pue Joqxzem asneoeq qxed UT_ an:; ST S?QL ) se}Oads'



HlllS (Johnson 1994) CIf applled elsewhere in Baluchlstan (e g.

;Takatu Tora, Balol leah) ‘the TCP- model could help recover other

.'f-markhor and urlal populatlons Whlch now verge on - extlrpatlon.;
The TCP should begln conductlng markhor and urial ‘population
surveys each year (durlng the ruttlng season) . Only data collected
over a number of years w1ll adequately document population changes
'that have resulted from the TCP’s management program.  Spring
vsurveys would be useful for obtalnlng an 1ndex to each populatlon S
annual reproductlve performance "Annual survey- data would allow
_ greater "fine- tunlng" of harvest llmlts in accord with the
-ipr1nc1ples of adaptlve management (Walters 1986) %

| The populatlon s1ze est,.ztes presented in thls paper are only
as'accurate as’ the assumptlons and approxlmatlons used in ‘the
calculatlons Addltlonal effort must be expended to further reflne
and 1mprove the accuracy of these assumptlons/approx1matlons
: Flrst major survey areas must be dellneated more prec1sely on an
accurate,. large scale topographlc map. Such dellneatlon will
:lmprove the prec1s1on~of estlmates of the “total: area’ surveyed
thereby 1mprov1ng the prec1s1on of populatlon estlmates Use of
GPS technology would allow survey p01nts and major survey area

boundaries to be accurately located on topographic maps.

Second, | more major. survey areas must be 1dent1f1ed and
surveyed espec1ally outs1de the core protected area, 1n order to
Almprove the prec151on of den51ty estimates in each habltat type.
1Th1rd the actual areal extent of each "habitat type needs to
"calculated more accurately, thus allow1ng further reflnement of -

dens1ty estlmates Analy51s g satelllte imagery 1n a’ Geographlc
~'Informatlon System (GIS) framework followed. by. ground truthlng,p

ooowill prov1de ‘more accurate estlmates of ‘the " quantity and
‘ :distrlbutlon of,habitatytypes_ : -

17



8L

quemdtnbe peqeorqstqdos xo; pesu
';Jo 31S00 3aT33aTLIL AIaArqetax 10; uaxaq:apun aq ptnoo Abotorq burpeaxq'.
pue aauala;ald/a;n qeqrqpq Jo sannqs v, ! IEQEIOJ, urt uaxeqxapun.'
®q 03 pasu Iet:n pue JOQXJEM o serpnqs teorﬁotooa Ieuorqrppv -

_ uorge:aprsuoo JanJn; uaArb eq prnoqs
ssyoeoadde. esaqL eqemrqsa uOT:eTndod PTITRA- AIIEDTQSTQEQS e utejqo

oq paz&teue ®q usy3 pTnoo sAaAJns punOJB burxnp Ipew sburqursaH 7 

‘unb ITeq 3uted Tnzasmod e mox; P9Ity 8kp jo sayojoi1ds. uqrm
‘waya xxem 03 Ardurts anTSSOd aq Aem qr ’((6861' ® 18 " abp3a) unb

-38U paary] Ktaqomal Jo. unb 3D ‘B a) sueauw teuorqrpe:q Aq Ier1n7

. pue. Joqxxem Arew pue sanjdeo- oq qtnOT;;tp A19A oq pTnom. 3T qbnoqqtv

suorqetndod {erxn pue Joqxxem Jo saqemrqsa KeAJns punoxb aaoxdut

03 (GBEI Iabuew pue  ejutnW ‘- -H-9)- &botopoqqam qqﬁtsax-aandeo-

asn o013 etqtssod aq Aew 37 ’uorqtppe ur peqonpuoo aq 03 . sAanns
Ierlae aqelnooe exom I03 MOIIE o3 ®3es pue. 331Tnb Atquatorg;ns
9q Aeu uootteq JTE 30y B 10 - 3FeIa0aTR quItequn B Jeqﬁxom

ut tn;asn BAOId Aem buttdmes uotqetndod o3 seqoeo:dde ISAON -

sdem uo K{aqexnooe paqurodurd aq (ola saqetnbun Jo sdno:ﬁ paAJasqo,
"MOIIE pInom quamdrnba butputgabuEJ ~®3eanooe qarm sdo 5ururqmoo
p:rqm (pessrm stemrue 3o, Jaqmnu -8yl peseaxaut *9°7T) serq’
qutrqrsrA oq paqnququoo Ktpaqqnopun STYJL 'uorun qatAos IJ2WI0 T
eqq ut speu szetnoourq uorqntosax 1004 . ‘PTO pasn sp:enb Auew 'ye61
'JaqmaAoN ul . *sIetnooutq’ pe:amod qﬁtq ’u:apom aAeq pInoys AaAJns
aya ur burqedrothed sp:enb ameb 11®. puooas *Kep 03 Aep woxy
_S®due3sTp 6uot aAom qeqq stemrue 5utqunoo atqnop I03 Aqtunqxoddo*

o ?uy aonpal PInOA STYL *Aep sues aqq uo paKaAJns @, pTHoys ‘sesxe

. Kaaans zofew TTe ‘3saTd squamaondmr ;o Isqunu e woxy qr;euaq7v*

fptnoo KaAJns b66t JaqmaAoN aqn ut pasn Abotopoq;am pIaT; aqL

LR S



1Y
-1
.

A9

' ACKNCWLEDGMENTS

Flnanc1al and loglstlcal support for thlS survey was prov1ded

'-=by the Offlce of Internatlonal Affalrs of the United States Fish
;and W1ld11fe Service (0Ia, FWS) ‘and. -the Society for Torghar
aEnv1ronmenta1 Protectlon (STEP) , Spec1al thanks in this regard are
‘due to Dav1d Ferguson (OIA FWS). and Naseer A. Tareen - (STEP).

Addltlonal thanks go to TCP managers ‘(Maboob Jogezal, Mirwais
Jogezai, Palnd Khan) workers (Sharafhuddln) and game -guards

:(espe01ally Khoshalay, Abdullah,. Sagzal, Noordad Safferkhan,

uKhodaldad : Baqldad Mohammad Afzal Abdul Ra21q,‘ Janan, Plao,

'Mohammad Khan) w1thout whose.tlreless ~assistance the: fleldwork'_
"5would not have succeeded Drafts of the manuscrlpt benefltted from'

tha critical rev1ew by Dave Ferguson (OIA USFWS)



0z

. _ sdd o1 -IW 'EInOSSTN euequow Jo Aqrs:aArun
"uUoT3e3a’esSsTAd g ud _peystrandupn “Areuuns aAtqnoaxa eurqa ,
feqbu;b ’nobntuax ur UOTQEAJQSUOO SITIPTIM 5551 a'a STIJEH_

‘ *dd 09 psst 92903100 qzodaa mtlaqul Ieuorqeuzaqul gMM
¥ ‘UOT3RAISSUOD AlTSJaATpOTq I03 suorqeortdml :s910ads pITM
jo @sn eArqdmnsuoo Ieroaammoo aqL vsst (IBITdMOD) -o asae;g

',dd zp-'a'q uoqburqsem Jotxaqul aya ;o quaMQJQdaq
“s'n "P66T ‘02 3Isnbnv ‘ZTLT B TT LT ¥dd- ‘05 ‘s3juetd pue
a;rrprrm pauaqea:qq pue palaﬁuepua b66I aOTAJBS a;TIpITM pue ystd.

i A e ... +dd zz ol Q uoqﬁurqseM 'JOIJaquI aqq
Jo juswizaedsq *s°q. *266T ‘O¢ Jaqma;das ‘ea10T4 pue euneg PTITM
Jo saToads pe:abuepug Ut apeag . IEUOT:EUJaquI Uuo uoT3luUsAuo). .

-aqq 03 III pue I - 1 saorpueddv “Z66T. aDTAleS a;tIpITM pue. qsfgf‘.V

o o ' SIE CTE saa
*TPTTIM ‘3sny . un5 -5 palt; K{aqomax B Y3TM TeTtan pue sqeob

PTTA burlnndeo "686T 9199,0 "M°€g pue. ebpg -UOSTO. 1S ‘ta°M aﬁpgl T

. o s ce ! : o ~dd 'y etnossrw
"euejuol JoO A3Tsasatup ‘31Un qoleasaa 9ITIPTITM ®aT3RIado0)

| . eURjUOY "3x0day: TRUTA Y :xaIed TRUOTEY 1eY3ATY uT” ter:n.

‘Ipue sjeob prIM JoO Kboroag L86T' aﬁpg uosto q S pue STatM ‘abpg .-

_ , < ke T ~dew 5urpto; + dd,tgc uEQSqunteg
’eaqanb ‘ue3zstyonteg. ;o JUBSWUIDA0D * (qouyz) uejstyonyeq
JOo I8®339zeb oyl 9061’ ueqstqon{eg Jo szaaqqazes qotxqsrq

. : : : o dd pgz “YIOX meN 'suosg g '
KaTTM uqop suorqerndod aqexqaq:sn Jo S\)AIQUV “LLET O 'Kanﬁneo

S . dew 1 + 'dd ‘129 x n 'uopuoq"'pqq Auedmoo
pue UBTTTHORH TLS6T ;G“V - D d OSS SUEQ1?d [UL ,8SSI ol BOIED

S : ‘ o ovs zss 16G ebeuew IDITM
‘' 'sqeqrqeq uo&ueo utT daaqs u:oqbrq 10; T@pou Aqrtrqequrs :
¥ .°'G66T Koaow "W pue 'Jorﬁem "qd ‘uoqles "o . ‘I ’arpoa

. osg £8€. iy Iorg IBSUOD uorqnqr:qsrp
‘ paquamﬁex; Atteaneu e JO- suorqeottdmr UOTQEAIBSHOD daaqs . L
: 5UTIIBMP 118560 osst "TTOH . RA Bue ’uasneuem G iy "o A uorata-

, uorn@tsue11 npan 4 ,dd 92 '(LLSI ‘€T
Isquaoa(g oq dn papuame sv) (UOT1€ISUEIL npan) Y3TM Ispunsasyy,

 P9TITION S9INY PUVY "pL6T 3OV UOTIOL30ad" ®FITTPTIM uelsTyUONTRY

SUL  *LL6T  +jusuizedeq  san3TndTiby FUSWUIBA0Y. . ue3STYONTEE

qaLI0 HYNIVYELIT



£

Hebert D. 1991." Appendlx 4: Theoretical conasiderations in .
4 determlnlng Pbroper ESA llstlng for argali. Pcges 120-121 ih M.
" Lillywhite, = ed. ~ Status - review,. critical evaluatlon, and
. rYecommendations on proposed threatened status Jor-'argali (Qvis
-ammon) - prepared . by Domestic "Technology Internatlonal
Evergreen, CO:for Safar1 Club International. 123 PpP.

Johnson, K.A. 1994 Torghar Conservatlon PrOJect A Baluchlstan

Province, Pakistan. Technical report to "WWE- Internatlonal
'“-Gland Sw1tzerland 52 pp s appendlces

McDonald ‘L. L., H.B. Henry, F.J. Mauer and A.B. Brackney 11990.
De51gn of aerial surveys for Dall- sheep in the Arctic National

‘Wildlife Refuge, Alaska. Blenn.~Symp North. Wild Sheep and
Goat Counc1l 7' 176 =193, -

'_Mlnta, S}, and M Mangel '1989 A 51mple ‘population estimation

estimate ' based on simulation- for capture recapture and
capture.re51ght data. Ecology 70: 1738 -1751. '

Mltcholl R. 1989; otatus of " laT : mammals in the Torghar Hills,
Baluchlstan Unpublished report to U.S. Fish and Wlldllfe

Service, Office of Internatlonal Affalrs 17 pp. + 2 figures
and 2 tables :

Neal, A;K., G.cC. White ‘R.B. Gill D.F. Reed, and J.H. Olterman

-1993. Evaluation of mark- re51ght model assumptions . for .
estlmatlng mountaln sheep numbers. J. Wildl. Manage. 57: .436~
450, ‘ , :

Pollock,'K;H ~and W.L. Kendall. 1987. Visibility‘bias in aerial
surveys: ‘A review of estlmatlon procedures. J. Wildl. Manage.
51: 502 ~510., v , ;

'Quddus, S.A. TheiPathans. Feroésons (PVt.) Ltd.; Lahore. 342 pp.

‘Roberts, T. J. 1977. The mammals of Paklstan Ernest Benn Ltd.,

London, UK.- 361 pp

Schaller,'G. 1977. Mountaln monarchs -Wild sheep and goats of the

Himalaya. Wlldllfe Behavior and Ecology Serles, Unlver51ty of
Chlcago Press. Chlcago IL. pp.

:'Soule, M. (ed ) 1987 . Vlable populations for conservation;

Cambrldge Unlver51ty Press, Cambridge' U.K. 189 pp.

Spain, J.W. 1972. The way of the Pathans, 2nd edition. oxford
-University Press Karachl 190 pp. : ) '

:Tareen,'N; A. ‘no. date Sworn . declaratlon regardlng the Torghar

Conservatlon PrOJect 11 pp.

21



4
CaNUp

g,

ﬂézl

xxox moN ‘TTTH- me:sow

‘ sgoxnosaz atqemauex ;o quemabeuem aAtqdepV , 9351, 0D ’s:aqteM A

- ' ' AT
dd ’EmSST 0661t A{nf .(ueqsn{ed =8INJeN I0] pung 9pTM pqu) '
rINj}eN adoq 3o utenunow Xoeld aug - IQQBIOL qosst ‘YN ’uaa:em:

dd €1 thlasnueu

:paqs;@qﬁduﬁ 1oaC01a uorquJasuoo aeybior’ ‘e066T 'V ‘N ‘useie]

R
e



