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Abstract

We conducted surveys
Septenmber 1997 to compare popull
essentially since 1990-1992: wild
caudata. Thestatusofonemgulalespea

o s s Tl b g i i AL TS (s
ue Pseudois nayaur anmmon shghtly yduetoa
és(probablydmpnmm%w

1es declined

Spec
event), and the Tibetan antelope Pantholops hodgsoni dechned ch*anan(all

estimated in 1991 to only two seen during 1997.

focusing on the unique and vulnerable
ation estinmates with those from

ate species in Yeniugou, Qinghai province, China, during
early 1990s. The status of two ungulate species appeared

Bos (about 12(1) to 1300 aninmls) and Tibetan gazelle Procapra picti-
white- ﬁpped deer Cervus dlbirostris, toi
kiang compares wi

ove, froma fewtodose
that of the early 1990s. The status of three

y to poaching), from over 2000

becone a serious problem throughout the Tibetan

plateau in recent years, and this mmymowd&sewdetmﬂmtanenﬂre subpogﬁhoncandlsa%r(elﬂlerﬂlro?gllm
es(eg

movenent away from hunman disturbance or a combination) within a relatively

time-frane SOIE Spec

deer) contmuetottmvemYemugomslmﬁernng, but even they remain vulnerable to market-driven poaching, ©
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1. Introduction

"The manmmmlian fauna inhabiting the Tibetan p
(referred to as the -Tibet plateau i 1n ) is
unique and little Pastoralists living pla—
teau have always had sone on Wlldllfe
tions, altho thelr subsistence and el atlve
1solation the 1950s allowed most species to persist
in relative secunity. In recent years, these species have
becone y vulnerable to and habitat

alteration as human F;g%.\lauom n nearby areas have
increased (Cai et al., improved access and
increased wealth grﬂally have allowed incursions from
agriculturalists and entrepreneurs from eastern Qinghai
province.

The area of Golmud County in Qinghai province
colloquually referred to as Yeniugou (Wild Yak Valley)
has been considered by Chinese scientists to contain one
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of the best-preserved ions of these Tibetan
ﬁlateau species (Cai, 1%5; iipxte the recent estab-
mh T P 1988, Qlngione (S
in oz, -
écha]]er 1993), Kekexili (Feng, 993; %—Iar—

11s, 1993) Yemugou is still oonmdered important for
the future persistence of this faunal assembl (Schaller
and L1y, 1996; Cai, 1997) because of its relahvely}ngh
pr%dtl;:nwtyamichvgmty the early 1990s

surveys in Yeniugou dunng ear

resdtedmays ugo on o thestan%oflts
Wlldhfe setal 996)oersuS$t1matesfor\Mld

S, 1993) an investigation of di
overlap aréHam conpetition of wild ungulate wi
dormstlc hv&stock sunmner s and Miller,
1995), anassessrmntofthestatusof\xﬂdyal@ er et
al., 19%), an exammnation of the potential for mnter-
national to aldmcomervatlon(Hams 1992t
and a pr framework togther
its Just]ﬁatlon (Harns, 1993). However, all of this
work was, of necessity, hmtedm[ﬁrspectlvebythe

(0006-3207/98/$—see front natter ©) 1998 Hsevier Science Ltd. All rights reserved

PII: S0006-3207(98)00046-9



14 RB Huris et dl.|Bological Conservation 87 (199) 13-19

shot-like time duration. Assessient of trends in
wildlife populations and hunan 1 is diffcult in
only thtee seasons (1990-1992). 1997 follow-up
survey allowed comparison of selected condition indices

over a seven year time-frane. Such repeated surveys,
allowing the assessent of population trend, have not

often been conducted in China but must becone nore
common if 1t is to successfully manage its wildlife.

2 Sty area
2.1. Geography and environment
Yeniugou is an interior valley within the Kunlun

Mountamns i Haixi Mongolian €’s Autonomous
Prefecture, Province at appri omnntevéﬁ 3>

N9l 093 E g 1). Hevations on the valley floor
vary from roughly 3800 to 4200 m The nain Kunlun

range (elevatlom up to 5933 m) lies to the south of
Yemugou River, and 1solated nassifs of up to 498 m
Lptothenorth"[heetmreareatotals OXI-
nntely 3900 kir?, although studies were lgrjﬂlgr
mtlnnasmallercorealmofamommtel 1050
;{%ni]g%ou is characterized by high eleval;lom low
precipitation and shallow soils. Vegetahon
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Hg 1. Location of Yeniugou within Qinghai Province, China. The major cities of Xining
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consists predommately of graminoids (notably Stipa,
Kobresia and Carex spp.) and forbs; there are no trees.
Vegetation ground cover tends to be low (525 amx
Zhou, 1990; Harris and Miller, 1995) and portions of
thealeaatlngterelevatlomaredevado vegeta-
tion. Fw'thermforrmnmona\%e ion m Yeniugou
gmggli)e found in Harris (1993) and Miller and Bedunah

2.2. History and current use
Yeniugou 1s situated in a zone of transition between

traditionally Mongol and Tibetan areas. S
mﬂmemoﬁ oups has been the addition of Kazaks,

who armved the 19305 secking refuge from per—
secution in Xinjiang, Yeniugou was originally inhabited
byleetam txlt were removed 1n the early 1930s

thr g‘"f‘é’é%,ggazng”gi’nkidbeffm“ngef‘e o O
ougn to n toa
m“% wert bused ner Then, in 1084,

theamwasoﬂ’ma]l handedovertoa ofM)n-
gL S P o K
to 1 anjizu,
”ﬁbetambeg;analzl% livestock in Yeniugou
dlmngthewmterofl effective land tenure
systemmr:ethen}mbeenthatmnrerandwnter
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and Golmud are indicated, as is the general location of the

Kunlun Mountains chain. Solid lines indicate major river systerrs; the dashed line is the only highway in the province, connecting Xining with Ihasa
in the Tibetan Autonomous Region. Inset shows the location of Qinghai within China.
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grazing was done by two separate communities, with no
comnunication o?ycoorchnahon between them This
cultural ebb and flow has had practical manifestations

for conservation: thtee dlfferent oups have oocupled
ng;lmthe 45 years. t\mchsruptl
tltyofthelocalpeoplemtemctmgvuﬂl

Yemugous wildlife in recent tines has severely comr
promised the development of traditional systens of
resource hus

According to Kazak informants who observed both
periods, two occurred during these most
recent years: )thennvermntofgoldmmrs,basedm
eastern Qinghay, through Yeniugou to
1tstothe“estarri(2)canmaalhmtmgof\xal ife by
outsiders, primanly of yaks and argali, andpnmanlym
winter. Both of these activities were ill ; In practice,
both were wvirtually uncontrolled. dife evidently

survived in nurrbers during the Tibetan and
Kazak periods, except during the early 1960s when
famines associated with the Great I&];eflpFonmrdrﬁlﬂ
ted in widespread explaitation. Wildlife evidently began

dechnmg w1th the improvenent of the road into Yenmu-
?)u penod, partlcularly as poaching
rorn 1t1rﬁant dmners and mmarket  hunters

1980s. Further informmation on the
culunal history of the area is reported in Harris (1993).

3. Vethods

Sepiner tough to.23 Spavber 199] i e
to n Yeniugou
%telmewed lgral and ;xot\ilgavzlh gfmoafls in the
anguage. To naximize ty corrpar
fé)rgg,_lggzwedtllesamnnthodol and
surveys whenever surwyed
exactly the sanme thesalmswson)
W focused our attention on Yeniugou's wild ungulate
fauna, particularly the three species deened nost sus-
bletoreoentdechnesat hand of humans: wild
Tibetan antelope and argali. Observations were
obtalmdgnmnlymfoot or horseback (vehicles were
used to transport base-canps along the nmain niver val-
ley). Most observations were aided by 7 or 10x bino-
ars or 20-42x zoom spotting soopes. Tine
oorstralrt{tsdldnotaﬂowmtocqxhhaﬁthmtml}%i[
or specified species as we during
(H'arns 1993; 1996) but we did record all si of

es. nate, we
probaﬁaﬂlatmﬂu e sl mtllesarmgneml

icate counts and usted our

glomtsﬂm 5 19bl93 192}'2) wldyaks
aim surveys o e s or

from either tine- (a)rdgah fully unblased

pogﬂahoncensm \Aecannotaooomtforamnnlsthat

nay never have been observed. Rather, by replicating

counts under similar conditions, we believe that gross
changes were detectable.

4. Results
4.1. Species of concem
4.1.1. Wild yak

Our best estmnte of the number of wild yaks we
observed 197 was 1297. This 1s
simlar to the estimated during 1991 (point

estimate 1223; 95% (1 1014-14%4) and higher than the
841$t1rmted1nthevalley 1992 when yak dis-
tribution was particularly widespread (Harris, 1993).
Yak bands often move anong , particu-
lfarly %ﬂlﬁ artlfirﬁluon ﬁlr%rsl) SUMMEr 0 autumn
oragmg er. nmaking assessient

possible duplicate counts dhiffult. Our travel itiner-
gP/dmn%I allov&edus to double-check the location

our previously observed yak bands while
seardm:gﬂflormwones T%;L&we“eremuaﬂyableto
ensure apparently new bands were not, in truth,
viously oowﬁedbarxkﬂlathadrmvedaheadofw
eshnnleoflﬁmcomervaﬂvemthatwetended
e s et b (s, L. iy T,
assurance was not possible S, LS.
we believe that yak numbers in Yeniugou
relatlvely constant during the 1991-1997 period.

4.1.2. Tibetan antelope

A drammtic decline evidently oocurred in the Tibetan
antelope ation resident m Yeniugou. In the early
1990s, Ti antelope were the most abundant
late (2()76 95% A 927-3247) in Yeniugou (Harts,
1993? We did not replicate the line-transect work dur-

992, but observed little VlSlble change mn antelope
abundanoe However, during des¥te considerable
search effort, v&eobservedonl two Tibetan antelope
within Yeniugou, both adult Imles Al conpar-
ing results from a line-transect estinmate (1991) with
sm&;le observations (1997) 1s mprecise, the magnitude
of this decline argues against counting inconsistencies as
a causative factor. Dunn%theearl y 19905, we directly
observed over 1 Le. direct
observations mmortedthe ojections from trans-
ect density estmmation). Addmonall vwe frequently
found sign of antelope (e.g tlacks fecal pellets)
whereas in 1997weobservedn0fr®sh51gnofantel
and even old skulls were rarely encountered. In
where fermale and young antel

gregated 1911992 (and 1n which we
directly no less than 745 antelope within a few days’
t1maln199l)wecouldnot a single, live Tibetan
antelope. This same continued to support
Tibetan gazelles and Tibetan wild ass in numbers that
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simlar to those seen during the early 1990s
(sce below).

4.13. Argali
Our best estimate of the number of argali we
observed during 1997 was 141, substantially
below our estimate of 245 (95% A 238—256) in 1991
and also lower than our 1992 estimate of 167 (Harrs,
1993). We found only two skulls from recent ar
mortalities in 1997, ocxrpamdwth24fomd1n1 L.
Argaharethermstd]ffcdtmglﬂ ies to census,
yet we believe a real decline oocurred the 1992-
1997 period, although it may have been nore or less
severethanthe43°/ tedbytkmeobservahom
First, the lower ni observed i 1992 relative to
1991\)\f;11s]e 1883][1)011&: lgtesult of poor Weaﬂlercl(ggxziltlom
during season. During August rain
and snow, with accompanying low clouds, frequently
obscwedthemd—tolnghersl thatargahgmerallgr
Ixeferdmngsm‘rnfr of the estimated 1
1992, almost 41% were dassified as
adultnnles(4+ old), a that was unli-

kely to reflect the true ation composition
that many females and young lmreoor%

eswereoﬁenrrnreeasﬂyseenthanferml@s parti-
poor visibility prevented us fromo

cularly when
thehgherslopfs Tlnrd,“eobserved67£8ad1ﬂt1mle

agh 92, compared to 43 adult nmales
Itlsmhkelythatasubstantlalre(hlcnonmto
numbers woul have been accompanied by an increase in
the number of adult nuales. Thus, we believe that the
t decline from 1991 to 1992 was largely, if not
entirely, due to observation conditions, than a
tne redction. |
Observation conditions were excellent during 1997,
however, and we had the additional advantage of
knowngnmeabouthkel argali distnibution than we
did duning 1991-1992. Hnally our lower counts during
1997 did not cone from failing to find entire bands so
much as they did from the snller size of the sane
bands (i.e. those that evidently used the same sunmer
f and amsasdldamlogombarﬁsdur-
ing the early 1990s). For exanple, we observed a nur-
sery band (adult fenmles, yearlings and larbs) which we
terned the Hongshanbao band, during 1991, 1992 and
1997. We estimated the size of this band as 38 during
1991 and 42 in 1992, but we consistently saw a band

nmrbenng only 24 dunng 1997. Smilarly, a nursery
am%ﬂle Anawari mountain  numbered
about 1991 and 1992, but despite thoro
we docunrented only a group of 6 f
(with no young) on the mountain in 1997. On four
1separate ocmsgfﬂjdmmg 1997 \A(/)ef%blservedarelanvely
arge nursery consisting argﬂ] however.
i 191 we had observed two
bands of 43 and 19 (a total of 62) in

Thus, we believe that lower counts in 1997 reflected a
true reduction in abundance, rather than simply count-
1ng inconsistencies.

4.14. Other species
The status of one ungulate species, white-li deer

i hppé’fdfé%“dlﬂﬁﬁgﬂ% 1997 (the
te
range in numbers results from uncertainty about move-

n*entand possible duplicate counts). Them)stdeerwe
oaﬂdaooomtfordlmngﬂaefml 1990s was 16, and we
that no more than 50 edtheentlrevalley
best estinate of the number of’ blue sheep observed
during 1997 was 839, slightly less than the
11371492 estimated 1991 and the 1053-1077
estinated to have been o 1992. Blue
sheep bands were found in most, but not all, of the
fxewwslocatlom,hlt,aswthar , Tost were sial-
er in size than during the early 1990s. We estinmte that
we observed 418 individual leetan wild ass
1997. This is less than our 1991 estinate of
wild ass (95% (O 618-1052), but more than we
observed during 1992, when less than 100 were seen.
However, survey techniques for wild ass differed
between199larxil997 group size and locations were
&mlartothatmtheearl 1 but the wide variation
in numbers observed bet\men 191 and 1992 made
direct 1sons with the 1997 counts anbiguous
Similarly, ackofhnetramectestlmalesdlmngl997
precluded us from quantifying Tibetan gazelle numbers.
However, frequency of observation, group size and
gro dlstn‘tmtmnsugestedﬂaat |le abundance was
y similar to the 1511 (95%G 1037-198)) esti-
nateddunngl991
Carnivores were occasionally seen during both time
periods, but observations were too few to base any
assessent of trends. Our 1997 observations provided
no basis to believe major changes had occurred in the
abundance of wolves ( (Imzshg)us% bears (Ursus arctos),
foxes (Vidpes Mpes V. or thasels (Mustela
dltaica). Nambers of yan narmots (Mamota
] lgpus ozostolus) and pla-
teau pikas (&hotona cwfzawe) simlarly appeared
unchanged fromthe early 1990s.

4.2. Monagenent

"The number of sunmrer pastoralists observed during
1997 was 19 (compared to 15 observed in 1991 and 29 in
1992), and none were camyped further up the valley (i.c.
wiest) than in 1992 (Harns, 1993). We were informed

that the average size of s herds had remained
constant at the early 1990s (about 600). Thus, it
that neither domestic livestock numbers nor

ir sumner distribution had increased since that tine.
Bvidence of winter canps suggested that Tibetans
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Mnmnngsouth of Yeniugou continued to use it for
mﬂnﬂarnmbersasobserveddlmng

the early 1990s. Livestock
medy to be generally similar to encountered
the early 1990s (Hams 1993), except that we
Sht(?erved no donestlcy@:tléle(l(gBas ZW))%%Z but
observe domestic grurmiens), which were
earlier period. Few Mongols maintain

dmyﬁ%sgmraﬂy,hﬁomermnpmnt,vdnch

had remamed in Yeniugou year-round since 1994, had

begun keeping a group of 2. Tlnsnnstlyfenalegrom
of dommestic amnnls elicited great interest a
nmberofsohtafgy r‘iﬂalg;waﬂl?s)yalsmSe&enixrl !
(mating season for raising specter O
tial hybridization. In general, ofwﬂdhfe
%meﬂherders to have
hnedshghﬂy the period. Hmhngl%erlowl
uncontrolled as it continued to be
oorﬂderedalesserthtealto ate atlomthan

\xasgjac}nng outsiders by Harris (1993).

d bgr Qngmlprowme who first
entenngthevalleymthe(%grte 1980s, were still
it as a transportation corti tommngsnesm

L%# inpact of a new jade mire, near the valley’s

entrance, agmredtobehmtedtoltsmnndateemr

Oors. Dmng1997v\eobsen/edsmallgroupsofouts1ders

who had amved speafically to capture mammots, an

At e et appeioet o b ol il

mpact to relatively

mmnor. However, as we discuss below, market-hunting

of ungula]:es byout&ders—the largest “threat to Yenit-

s wildlife to Harnis (1993 to

ve continued largely unchecked since the early 1990s.
Very Iittle or; effort to conserve or nanage

Yeniugou's wildlife resources had evidently oocumed

during the period from the early 1990sto 1997. The

Golnud Agnculture and Anuml Husbandry Bureau,

formally entrusted with the task, had conducted no

surveysorpatrols nor initiated any new prograis.

latthe]inmuwmapp&lredto

hﬁivﬁnn;d%;‘ﬂ“au 1 b widiibonmed g
a e to e-oriented prograns.

The guard station at the valley's main entrance, a

t%‘ég)rary (Le. seasonal) structure during the early
had been improved by 1997 to allow year-round
, but l there had been authorized
only to monitor estabhshegﬁade nire rearby;
theydldnotcontrolaowsstoﬂqe , nor did they
monitor wildlife law wviolations. Law enforcenent
(entnstedtothetFohoe there are no gane wardens
se) has had little success in appre
violators enlugou may, however, receive sone enforce-
%ﬁﬂsm“mff%%m a@%%
al es ce occasi
ols looking for poachers (the oorﬂ}ncaie and
Vehlcles of convicted

5. Disassion

Poaching of yaks by organized gangs, a concern dur-
$gtheearl 1990s, anjearednggghgagebyo?gélmdm

enugou recent years pas-
toralists was evidently still found car
casses at a nurmber of winter G]n”ps—but
appeared limited by the relatively small number of
winter encampients.

We considered thtee ng the dra-
matic decline of Tibetan antelﬁ natmal losses,
ﬁlnps resulting in part from the severe srllogéxgtg)nm

occurred in Qinghai province during i) a
Wholesalennvenenttoanaltemateamarﬂ (i)
Foac hing, primarily to take taFeofthehl oes

shahtoosh, theﬁneqtnh antelope wool
1993; Whight and Kunar, 1 Althoughoon&derable
losses of antelope to severe snowstoms have been
docunrented (Schaller and Ren, 1988; Schaller et al.,
1991), we believe the first hypothesis tobeunhkely
found fewer antelope skeletons, carcasses and skulls n
1997 than during the earlier period. We would have
expected to find nore, notfev&er if a recent snowstorm
had killed so many aninmls. Adchtlonall we did not
observe population reductions of nearly snagntude
with any of the other species that would have been
af&cted\’\hleltlshkel that the severe winter of 1996
nnyhavetakenatollmantelope,ltseenswﬂlkel that
this alone caused such a drammtic decline. "Ihemﬂ
hypothesis, large-scale movenent, is possible, but also
seens unlikely to have occurred noral condi-
tions. According to local guides, antelope have been
O e el ke 1t sl of Hebes
a in

opﬁfcomentratlm was locally termed Antelope

f the re}lgrnv&gﬂnﬂanty e th1r01Jghoandthcﬁiz1 Sm%lc-i
tion of the o ate species ut the per
%em environental conditions were roughly

The third hypothesis is supported tative
information frory%ormrby areas o qle]lahreoent

ngr%mgantelope W t and Kunmar,

e, ers. oonnun)
although we found less evidence of poachers’ activities
in Yeniugou than we would have expected had such a
large-scale operation taken place. The local pastoralist,
who had served as our guide during the early 1990s,
mfonmdmthat}ehadwtnessedwntertmeantelope

hing by residents of eastern

993, and that spot-1i atmghtvxasthepreferred
hwﬂngnethod Had oocurred winter
and had entire carcasses been removed (which seens

given the value of heads and homns as well as
pelts% we could well have failed to observe much evi-
dence of poaching, We believe a combination of the sec-
ond and third hypotheses is the most likely explanation.
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That is, a large increase in poaching, n the
early 1990s, may have eventually w&gjﬂ%wng
aninals to search out more secure areas. We do not
lmovygdhowrrany survived or where survivors may have
no
We are less certain about the cause of the argali
decline. This reduction was of a magnitude that could
ecching oy sl fene e 4 feter. Altfough
nmy also have a lactor.
precipitation records for the dlosest neteorological sta—
thl’B provide inconclusive evidence of snow
u (Golnud I\/Eteorolgglcal Station, %g‘%l
data, onalChrmIchata ter, 1997), a
torahstwhohadbeeng*esenthern at the
UnEHﬂcated&mﬂEywerealxmmﬂyh and that
he lost many donestic aninls at the tme. The dedline
in argali numbers was of a smilar itude to that of
blue sheep, which would simlarly be affected by a
severe winter, bthmchaleusuall less ferred
targets for subsistence ulacks low-
G soons. Boweret. mmng‘gﬁ’n%ﬂ%ﬁ“
SNOWS, our
causes s confounded by the lack of carcasses and
1997 \Kébehevethatthermsancwrmrketm
decorated sheep skuills [both donestic and wild; argali
sku]ls(v&ere $14&a%\(/§]msedm(1)]mﬂfor 12001400
yuan (about provi
ders to pick up skulls (and possi
tocrtatethemrrmeqwcldy)
As of 1997, no incentive had been established
n Yenr toaldmwﬂ € conservation. ing of
all es was forbidden by law, but law
aﬁgﬂ unequal to the task of
gangs arrive with a
oorrrrErczlal OCus astheyhave recently, focused
on"ﬁbetanantg}:%e) it 1s probably too much to expect
even the nost effient meentive system or law-enforce-
nment entity to stop thent assistance from the national
level 1s neaded. In the case of antelope poaching, which
is feeding an international for its shahtoosh
(cashmere-type wool; see Whight and Kunmar, 1997), an
educational effort to stem such denmnd (by nmking
consuners aware that their purchases are contributing
to the demise of a species) 1s also needed. Currently,
noneoftheseoptlonshasbeenuntlated
As a result, the status of wildlife populations in
Yeniugou appears to be a function of external narket
forces and accessibility. The area’s wildlife remeins vul-
mrakie to the mtentlom of commeraal (albeit illegal)
yfromout&dethelocal
yaks and the yak slnﬂeda\xagﬁon)m;ﬂrg
on appears stable
Tibetan antelope (Wthh has been essentially
ehmmted) Failing the establishiment of effective con-
servation incentives, other species could suffer a similar
fate as the antelope should strong market forces

Ve Provi

an incentive for tra-

y also to poach argali

areaInIeoent

continue to produce mncentives for norrlocals to engage
1n extensive
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