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Pdpu!ation Trend of Su!eirﬁan.Markhor (Caprdfalcanérijérdom) asd Afghan Urial (Ovis
orientalis cycloceros), With Reference to Habitat Conditions, Torgkar Hills, Baluchistay
Province, Pakistan. : ve - : -

By 'Michael R Frisina, Charles Woods, and Michael Woodford,

INTRODUCTION

informally unti] 1994, when an oﬂicially registerednon-govemménta] organization, the Society
for Torghar Environmenta] Protection (S’:"EP), was established to administer the TCP. The TCP's
brirnaly goal s the conservation of markhor and urial. The TCP employs local tribesn‘je.rll., who
refrain from hunting in exchange for employment as game guards charged with pre'ventién'bf

poaching in the Torghar Hills, The project has efféctiv’ely eliminated poaching, especially within
the "core protected area” (Johnson 1998). | | |

Physical Features

The Torghar Hills are a series of very rugged upturned 'ridge's composed of sedirnent‘ary .

I Michacl R Frisina, MT Fish Wildlife & Parks. {330 W. Gold St. Putte, MT 597012112, Qm'ics. Woods, Florida Museum of
Natural History, Gainesville, FL. 32622, Michae| Woodford, APT. D 1105 Virginia Ave. NW, Washington DC. 20037
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Figure 1. Location of the Torghar Hxlls c)nd the Toba Kakar Range in Baluchxstan Province
Pakistan. From Defense Mapping Agency Aerospdce Center, Map ONC, H-8, 8. Scale 1:1.000,000

_ nia_terials. The ridges are apprqxima{ely 90 km long and vary from about 15 to 30 km in width.

Johnson (1998) described the TCP as a 300 km-area consisting of three parallel ridges separated
by two NE-running stream drainages. The southemmost ridge has a north-facing slope that

gradually rises to an elevation of 2 800 meters and is dxssected by a several deeply incised

drainages. The southfacing slopes drop precxpltously from the ridge forming a series of step-like

cliffs to the Khaisore Valley The northern ndges consist ofsteepl\ upturned rock layers
resembling a series ofparallel Jagged toothed combs.

Climate . _
The climate is dry, with cold winters zad warm summers. Violent dust and thunderstorms

oceur during summer months (Superintendent ofGovemment Pnntme Calcutta 1991). Dunng

S
L

@9



| July and August the mean temperature is about 26° C During winter, the lemperature averages
about 4° C. Strong wmds are common. Total annual precipitation within the region varies from
18 027 centimeters. Most precnpnatlon occurs between December and March

Vegetation '

, Shrub-steppe plant communities dorrunate the semi-desert Landscape of the Torghar Hills,
Bunchgrasses forbes, almond bushes (Prunus dulcis), Ephedra Artemesia. and other shrubs
occur along upland slopes with Cargana and Tamarix common in low lying areas and drainage
- ways where water is available. Wild rhubarb (Rheum sp.) is common in the hxghlands during
years of good ramfall Trees are not common, but Jumper (Juniperus macropoda) and wild
pistachio trees (Plstacm macropoda) are scattered across the landscape.: The Baluch;stan
Gazetteer (Supermtendent of Government Prmtmg, Calcutta 1991) prowdes a general deseription
of the flora within Baluchistan Province, '

Agriculture l
The predormnant human land use is hvestock herding with cultivated orchards of fruit and nut
~ trees common in valley bottoms near human settlements, Hen >of domestlc goats, sheep, and

camels are common. Cattle donkeys and horses also occur in limited numbers.

CONSERVATION STATUS

B According to Roberts (1997) Suleiman markhor occur in low numbers and have a limited
distribution in Paklstan, mcludmg the rugged mountains of western Pakistan. Afghan Unal are
more w1despread and common than Suleiman markhor but are not abundant (Roberts 1997).

Suleunan markhor and Afghan Urial are protected from poaching within the TCP by

STEP. Both species are also listed in the Third Schedule of The Baluchistan Wlldhfe Protection
Act of 1974 as animals which can only be hunted under specific circumstances (Johnson 1998).
.Sulelman marl\hor are listed as "Endangered" under the U.S. Endangered Species Act (ESA)
(Fish and ledhfe Service 1997) and are listed in Appendix 1 of the Comennon on International
Trade in Endangered Species of Wild Fauna and Flora (CITES) (Fish and Wildlife Service
1996). The Afghan urial is not hsted on either ESA or CITES. All markhor: are listed as
endangered" in the IUCN Red Data BooP (TUCN 1996).



METHODS

© Markhor and urial su;_'V¢y areas (Table
caleulations closely follow those described by
_cpnductéd from November 3 to Nov_ember 9,1
markhor and Afghan urial. This fime period is

1), survey methods..and populalion'estimate
Johnson (1998). A seven-day surveywas : |

997, Novembser is the rutting season for Suleiman
similar 1o that used in 1994 (Johnson 1998). The

“same five major survey areas described by Johnson (1998) were used in this survey (Table 1,

APPENDIX A). These spatia

double coun‘ting.’. .

Table 1: SIZE: of surve
Area (Johns'on‘ 1998).

y areas and habit

lly Sepa.ratedareas were selected to minimize the POSSibilﬁy of -

at quality relference within the Torghar Cote Pfoteéted '

Survey Location Area (sq. km.j* Markhor Urial
Tanishpa ~_15.0504 High Quality Habitat High Quality Habitat
Shin Narai 10.8693 Low Quality Habitat High Quality Habitat
Khand 8.361 High Quality Habitat | Low Quality Habitat
Tor Aghbarg 12.5415 Low Quality Habitat | High Quality Habitat
- Kundar/Uria 15.0504 High Quality Habitat | Low Quality Habitat

*Converted to metric units using data in APPE

Each day during the survey,
field shortly after sunrise and select

survey points selected by Johnson (1998) were used in this survey.v Morming and afternoon hours

NDIX A (Johnson no date).

one or two survey ‘teams of tWo_ to five people went into the

ed a point from which to conduct the days survey. The same

were spent continuously surveying the arm'through binoculars and spotﬁng scopes.

Data were recorded for the total number in each group and number in each sex or age

category: lambs (.5 years old), adult females (1.5 years or older

Following Johnson (1998) population eét'imates for markhor and urial in the core -

protected area and entire TCP were calculated using the fbllowing formula:

S~



. ' o -~ I'n D = Pop. de for High Qual
HQD X 300 sq. km. X %HGH | Q H:glmmlly or High Quality
o c : ' 3005-q K. = size remainder of core.

S o ' - protected area ' :

o : %HGH = % of arca High Quality Habitat

k. X %L ' o

HL,D % 308 5. b .X oLQH HLD = pop. density for Low Quality
Habitat.

%LQH = % of arca Low Quality Habitat

Estimated Pouulation Size in Core Protected Area

‘ John:_i;on (1 998) determined that 30 and 70 percent of the core proiected area were high and low
qualxty habitat for markhor, respectlvely Urial habitat withir"the core protected area was -
sumlarly determmed to be 40 and 60 percent high and low quality habitat respectwely The
remainder of the TCP. ii addition to the core protected area, was determined to be 650 sq. km. in
size and all low quahty markhor and urial habitat, The low quality habitat density ﬁgures for
markhor and urial were applled to the remainder of the TCP then added to the estunates for the

core protected area to arrive at TCP populanon estrmates

- RESULTS AND DISCUSSION
Markhor

. Four of the five locatlons surveyed in 1994 were re- surveyed in 1997 (Table 2,
APPENDIX A). The Tor Aghbarg area was only partlally surveyed during 1997. Since more
markhor were observed in the portion of the area surveyed during 1997 than the entire survey
area in 1994 (Table 2), the data were included. Therefore, numbers of ‘markhor reported for Tor
Aghbarg in 1997 should be considered conservative, N

' ' Popu!atnon Trend

© During l997 201 markhor were observed in the same areas in which 92 markhor were
observed in 1994 (Table 1). In 1994, 135 markhor were observed durmg a survey of all five
observation areas (Johnson, 1998). In 1997, three of the five areas were surveyed mtenswely and
a fourth partially; 201 markhor were observed. Populatlon trend is def'mxtelv upwards The. data -
indicate a +118 percent change between 1994 and 1997.

L



. | . Population .Densi&‘y. ' o -
-+ Methods and habitat classifications provided by Johnson (1998 ) were used td._ca'lcula_te.'a
November 1997 population density of .68 and 7.90 markhor per 5q. km. for low and high quality |

low and high quality habitats in the TCP area in 1994.

Population Estimates

habitats, respectively. Johnson (1998) repbncd-markhor densities of .47 and 3.2 per sq. km. for

| Johnson (1998) reported a conservative population estimate of 389 markhor for the core |
protgctea area in 1994, Using the samc.mcthod of calculation, a conservative estimate of 854
markhor was calculated for 1997, | - o |

In 1994, Johnson (1998) reported a ooflseWative Population estimate of 695 markhor for
the ent‘irc TCP Using the same mefhod of caléulatibm a conservative estimate of 1,296 markhor
was calculated for 1997. | N | | .

Markhor are obviously responding.well to nla.riagemf,fnt and protection by the TCP. We
agree withﬂjohnson's (1998) conclusion that, when observational bias related to ierrain and visual
distance during ground Surveys are considered, any errors in the estimates are on the

conservative side. Johnson's calculation method also yields a conservative estimate.

Table 2. N umbefs of Suleiman markhor counted in-survey areas in the
Torghar Hills, Baluchistan Province, Pakistan during 1994 and 1997.

[ Location November 19947 November 1997 |
Tanishpa 60%* 177 -
Shin Narai 0 0 ’

- B

Khand 21 8

| Tor Aghbarg 11 -~ 16%%=
TOTALS . |- 92 201
*All 1994 data rom Johnson (1998). '

** Number of markhor observed.

*#% This survey area was only part

ially suweyed in 1997. L
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" Urial

Two of the five survey locatxons descrlbed by Johnson (1998), Tamshpa and Khand, were

surveyed In a comparative manner durmg November 1997 (Table 3, APPENDIX A). We ‘
attempted to survey Shin Narai, but were Luwuccessful due to recent human activity. Herders had
recently moved into the area and, due to the open nature of the country, had obviously biased our
results. Only one unal was observed; howevcr recent tracks left by urials along two mountain
divides mdxcates more urial had recently been using the area. Several days of strong winds and

- one day of heavy rain biased the survey data in the Tor Aghbarg umt Fresh urial tracks were

observed along several mountain ridges on which no urial were observed. Obviously the wmd
and rain hampered observability of w11d sheep. Wind and ram has a more dramatic effect on
observabxhty of unal than markhor. Markhor genera lly conﬁne then' activities to cliffs and
pre01p1tous slopes, while urial tend to feed and travel along open wind-swept ndges For these
reasons, data from Tor Aghbarg were not included in the population trend, density, or size
estimates. Since the Shin Narai unit is located near Tarushpa the data was mcluded even though
probably biased on the conservative side, '
Populatxon Trend ‘
During 1997, 47 urial were observed in the same area in w}uch 67 urial were observed in
1994 (Table 2). Consxdermg the survey method reported by Johnson ( 1998) this magnitude of
difference is likely well within the range of mherent accuracy limitations of the field survey
method. The data indicate populatlon trend is stable. However, adequate survey of only two of
five areas, and not including a survey of the Tor Aghbarg unit, biases the information. During the
1994 survey, 118 of 189 urial were obsefved in Tor Aghbarg. Popularlon trend conclusrons in
this report should be considered tentative, 4 complete urial survey of all five units under suitable
weather cona’rlzons 1o establrsh popularron trend should be a priority.
Population Densxty o
Methods and habitat ola551ﬁcatlons provided by Johnson (1998) were used to calculate a
November 1997 population density of 1.55 and 2.20 urial per 5q. km. for low and high quality

~ habitats, respectxvely Johnson (1998) reported unal densmes of .17 and 4.45 per sq. km. for
low and rugh quality habitats in the TCP aréa in 1994,



- When compared with the 1994 csumate the 1997 estlmated populauon densrty ofl 55
urial per sq. km. may be biased on the hxgh srde In 1994, the Kundar/Urra low qualxty habltat :
area was included in the survey and a densrty of .26 urial per sq. km. was observed. The reason '
for the higher observed density for low quality habltats may result ﬁ'om not mcludmg
Kundar/Una in the 1997 survey. o . B

When compared with the 1994 estunate ihe 1997 estrmated populatron densrty of 2. 20
unal pcr sq. km. may be biased on the low side. In 1994, 118 of 189 urial were observed in Tor
Aghbarg high quality habitat area (Johnson 1998) The 1994 observed populatron densx’cy for Tor
Aghbarg was 9.4 urial pet sq. km. The lack of survey data for Tor Aghbarg, and a brased survey
for Shin Narai in 1997, may explam the lower observed populatron density for urial in high
quality habitat. o ’

| Populatron Estlmates : :

Johnson (1998) reported a popul.anon estimate of 672 urial for the core protected area in
1994, Using the same method, an estunate of 543 urial was calculated for 1997. .

In 1994, Johnson (1998) reported a populatxon estimate of 1,173 urial for the entire TCP
Using the same method of calculation, an estimate of 1.543 urial was calculated for 1997

These population estimates may be blased for the same the reasons descnbed in the
Population Density section. The 1997 TCP esumate is higher than 1994 because most of the area
was classified by Johnson (1998) as low qualrty habltat and the 1997 density estimate for low
quality habxtat was about. twrce that of the 1994 estxmate '

Table 3. Number of Afghan urial counted in °urvey areas in the the
Torghar Hills, Baluchistan Province, Pakistan during 1994 and 1997.

Location November 1994* November 1997
Tanishpa 28%* 33

Shin Narai 25 iy
Khand 14 ' 13 -
TOTALS 67 47

*All 1994 data from Johnson (1998).
*% Number of urial observed.

: ##% This survey was biased due to huma.n clxsturbance




"Population V%‘ébility for Sustainable Ha rvesting

‘Data from this survey supports Johnson's (1998) conelusion that the Suleiman markhor
and Afghan urial populations of Torghar are viable for both popu’latjon and genetic processes.
Since 1994, the markhor population has about doubled in size and. the.uriﬂ population has, at

' lea,stv, remained stable. . . ‘ ' |

Trophy hunting has not impacted ‘thev abxlrty of markhor and urial populations to mcrease

the male pobulation segmeint.‘ln 1997, 25 percent of the markhor observed were males older than
yearlings. The comparative figure from the 1994 data is 13 percent. In 1997, 14 percent of the |
markhor observed were males older than six years of age (trophy class). The comparative figure
from the 1994 data is 10 percent. In 1997, 49 percent of the urial observed were males ojder than
yearl'mgs.- The'co-mpéfative figure from the 1994 data is 22 percent. In 1997, 25 percent of the
urial observed were males older than six ;'vears.o.f age (trophy class). The comparable figure from
the 1994 data is 10 percent. - ‘ ' o

For similar species and populations, Harris (1993) concluded that annual harvests of
trophy males in numbers equivalent to one or two percent of the total population size can be
maintained without negat{ve COnsequen§gS. As_sufrﬁng a total ¢"-arkhor popﬁlation of 854 for the
core protected area, a sustainable annual trophy harvest in the core protected area should be 8 to
17 markhor. Assunﬁﬁg a total urial population of 543 for the core protected area, a sustainable
annual harvest in the core protected area should be 5 to 11. Harvest levels at Torghar have ot

“been more than 3 nlérid}or and 4 urial in any given year (Johnson 1998). Harvestlng of males
within a limit of 10 to 20 percent of the replécement of the trophy-sized segment is considered '
by Wegge (1997) to be a safe and conservative harvest level for stable or inci‘cashlg wild sheep
and goat populations. Harvest levels at Torghar have been conservative. '

HABITAT CONDITIONS -

While conducting surveys at the core profeéted area's observation sites, habitat condition
~and the influence of human land use was noted. This sectjon summarizes those observations.

The dominant land use is livestock grazing and it's influence is most noticeable within
valley corridors, plains, and in or near riparian corridors, Within these areas, livestock use has
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stmngly mﬂuenccd pl&nt specxes composmon, soil stabxlxty, and lhc abxlrty of the land to produce
Avegetat}on Within the core protected area, the influence of livestock gmzmg becomes much less _
evident on szecpcr upland slopes and generally throughout the higher elevation areas, The
" transition is espemally notlceable abou; midivay berween the valley bonom and moumamous
~ upland areas. In relation to livestock grazmg the integrity of markhor and urial habitat is
- protected over large areas due to steep topography and long distances between water sources.
Generally speakmg, habitat conditions steadily i Improve as one chmbs the mountains-and duc to
the vastness of the landscape there is abundant good quality habitat for markhor and urial,

 Since markhor concentrate their habitat use in the stecper cliff-like areas, human land use
has much less influence on the habitat base than with unal Most of the "key" areas for markhor
are so steep and rocky that very little, if any, hvestock grazing or humn occupétxon oceurs.
Completing a survey and mventory of markhor habitats within the core protected area and TCP
is necessary to. determine potential carrying capacity of markhor habitat and to monitor
maintenance of the habrtat base over time. Because poaching has been effectively controlled
within the TCP since 1984, mamtenance of habitat quahty and quantity will ultlmately detenmne A
_ markhor population numbers, . |

Urial and markhor habltat use does overlap somewhat, but urial primarily unhze the
broad open ridges and slopes and are much more mobile than m.arkhor Urial tend to travel
throughout the TCP, thh individuals usmg 2 much broader land base than the markhor. The vast
landscape of the Torgh.ar area with abundant open space makes for excellent urial habitat, but
.crcates a greater potential for human land use o impact urial habitat use than with markhor. This
can be most noticeable if, when weather conditions are severe during winter months urial move
 to lower elevation sites where livestock grazing is mtenswe Forage competition may result in
such situations. When urial and livestock are forced into close proximity, the potentul for
disease transmission between domestic and W11d animals is increased. Conducting a survey and
inventory of urial habitats within the core protected area and TCP is necessary to determine

habitat carrying capacity, and monitor niainlenqnce of habitat quantity and qualify.



CONCLUSIONS AND RECOMMENDATHONS :
I." The markhor population is increasing both in .thé core protected area and the TCP. The 1997

estimated markhor population in the TCP was 1,296 markhor.

7

2. The urial population is stable within the core protected’_Jea. and stzble or increasing within
the TCP, Forl reasons discussed, this conclusion is tentative, pending results from the next
survey. The 1997 estimated urial population in the TCP was 1,543 il )

3 Trophy hunting has rot impacted the ability of markhor and urial populations to increase the

male population segment. A sustainable annual trophy harvest for markhor should be 8 to 17,

A suétainable troéhy harvest for unal should be 510 11. N C S "

4, Durmg Nove;nbcr 1999, conduct a Survey for markhor and urial in all five observation areas
described by Johnson ( 1998). Plan an exira few days in ihe field for bad weather and other
problems so that all five areas can be propeily surveyed, |

5. Complete a survey and inve‘ntory of markhor and urial habitats within the core protected area
and TCP. A habitat survey is necessary to determine potentiél markhor and urial habitat

© carrying capachy, monitor maintenance of the habitat base, and predict future limiting factors
to markhor and urial populations, o |

6. If funding B&ame available and penm'ssion obtained an:aerial survey combined with infra-
red photography may provide an accurate census of both species. '
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All Photographs Taken During November 1997. - >

Shin Narai - Looking easterly toward Afghanistan




