Impacts of Well Rehabilitation and Human Intrusion on Khulan (Wild
Ass) and Other Threatened Species in the Gobi Deser

1. INTRODUCTION

1.1. Background

Water in the Gobi Desert region of Mongolia is & kesource for human occupation, livestock
production, and sustainability of large herbivoriiife. Throughout the Gobi Region, most
water for human and livestock is obtained from $nmand-drawn wells. Reportedly,
approximately 30,000 small wells exist in the deaad desert steppe regions. During the
collective era, numerous mechanical wells weret lamitl maintained by the government, which
greatly expanded both the temporal and spatiaé ssfdhuman and livestock use. During the
transition period (> 1990), most of the mechanieealls (i.e., engine and pump or Archimedes
screw wells) have fallen into disrepair. Well constion was considered a primary pastoral
improvement program facilitating pastoral livestgrkduction in previously unused or only
occasionally used Gobi habitats. This present t¢diaiells of deep, mechanical wells has forced
herders and livestock to abandon large areas off @@stbureland.

The Government, in part supported by the World Bamifer the Sustainable Livelihoods Project,
has been working towards rehabilitation or replaenof these wells. An unanticipated impact is
the possible displacement of threatened wildlifehsas the Mongolian wild asEquus hemionus
or khulan), which are considered to be under gresgsure from livestock and hunting
throughout their range. A common perception amargérs is that the khulan compete with
livestock for food and water; consequently herddimn take direct and indirect action against
them. The increasing gap between rich and pooreneid Mongolia, and a succession of hard
winters following summer drought, has apparentiuhed in increased poaching pressure on
khulan for meatKhulan are in CITES appendix 1, and are regardatraatened with extinction
by the World Conservation Union. They have beereddd appendix Il of the Convention on
Migratory Species (CMS or Bonn Convention) in 200@&ngolia constitutes the main refuge for
the species and consequently has a global resjlapgidensure conservation of the species.

The importance of the Gobi environment to the cora®n of Khulan and other threatened
wildlife and the future of pastoral livestock pration is undeniable. At the present time,
Mongolia is anticipating the development of a conuiaized agricultural sector that could
easily cause greater intrusion of human activiireduding more intensive livestock production
in a commercialized livestock production systemvéepment of other sectors of the Mongolian
economy, especially mining and road construction)d further impact environmental security
and habitat needs of the khulan and associatedtifeiid the Gobi Region. An in-depth, long-
term study is needed to clarify to what extentulid ass is affected or competes with domestic
livestock and other forms of human intrusion. Oa Iblasis of these findings, management steps
for both khulan protection and rural livelihood/ematesources development can be developed.

The overall goal of this study is to: a) improve &nowledge of large wild and domestic
herbivore ecology, especially khulan ecology, @niify conflicts between human and khulan
habitat use, subsequently develop management reendations that protect important khulan
range and mitigate khulan-human conflicts in otdeguarantee the long-term survival of this
species in Mongolia.



Because the majority of the wild ass are foundh@SE Gobi, this area was chosen as the main
study area. The general approach to determiningrthact of human intrusion on the khulan and
other large herbivores in the Gobi Region were:

a) Evaluate khulan behavior and movements relédivebitat parameters and artifacts of human
intrusion by collaring 7 khulan with satellite-lie# Global Positioning System (GPS) collars,

b Survey local people in the study area to gaiigirisnto their attitude towards the khulan and
associated wild herbivores,

c) Evaluate livestock use of potential khulan hatidity providing selected livestock herders with
backpack GPS receivers to record spatial livestrsekof habitat around selected water
sources,

d) Evaluate forage habitat condition over the raofglhe khulan through real-time interpretation
of NDVI generated “greenness” indices linked tooaage Growth Prediction Model
(PHYGROW),

e) Use Fecal Profiling Analysis to determine digtamtrition of khulan and livestock in co-used
habitats,

f) Monitor khulan habitat condition relative to dight and severe winter weather as part of the
Livestock Early Warning System (Mercy Corps/USAlBing developed for the Gobi
Region,

g) Use the KRESS Modeler (a computerized multifadexision making tool that evaluates the
suitability of various locations across a landscapéarge herbivore foraging and security
habitat.

1.2. Herder and Livestock Situation

The importance of the Gobi Region to conservatioiklulan and other threatened

wildlife is undeniable. Equally undeniable is tigportance of the Gobi Region to herding
households involved in extensively managed pasligestock production that focuses on raising
camel, sheep, goats and cattle. These large heelsiane adapted to the Gobi environment and
have affinity for the same shrub and desert steggpsystems dominating the Gobi Region as
large wild herbivores.

For millennia, herders, livestock and large wilddieores have used the Gobi environment to
sustain their livelihood. Prior to the 2Century, traditional pastoral livestock productinrthe
Gobi Region approximated a naturally functionindgovierbivore system that employed seasonal
movements, low inputs, and primarily household comstion of livestock products. The major
difference between wild herbivore and domesticdivek use of natural resources was the layer
of control and management exerted by the herdeloaresticated herbivores. While control and
management of livestock are necessary to ensudehierelihoods in the Gobi Region and
elsewhere, and are generally initiated in resptmseme current or future impending risk factor
to mitigate potential negative impacts on livestdakectly, and on the pastoralists livelihood
indirectly, livestock are subject to many of thengaenvironmental constraints and limitations as
wild herbivores. Until the mid-Twentieth Centurypst livestock in Mongolia were derived from
breeds native to Central Asia (Purev, 1990).

Mongolia attempted to intensify and increase pradiy of traditional pastoral livestock production
in the 1940s (Bazargur et al. 1993, Mearns 1983jd 1960's, state farms and the rural collectives
were established in response to political and evimobjectives of the socialist command economy.
Both the state farm and the rural collective foduse expanding agriculture offtake by introducing
centralized control, more intensive managementname inputs to overcome environmental
constraints affecting the production system. Stgteultural institutions promoted grazing



management strategies that focused on increasiegjdick off-take through livestock breed
enhancement and systematic pasture use strat&jae. dairy farms emphasized intensive, yearlong
dairy production using Frisian and dual-purposeydzattle and introduced livestock breeds.

The majority of Mongolian livestock production chgithe socialist period continued to use
traditional livestock and grazing management sgragebut with herder households organized into
collectives. This was especially true of the GobgiRn where effective use of the desert
environment and scarcity of natural water souregaired larger spatial movements of herders and
livestock, and effectively limited increases in lampopulation density. Except for occasional, more
intensive “oasis agriculture,” the Gobi Region ypasmarily extensively managed livestock
production systems controlled by and operatingiwite rural collective. The collective system
attempted to increase livestock off-take by uswestock grazing management strategies that
benefited from inputs into the livestock productiystem. Typical inputs in the Gobi Region were
livestock watering facilities, supplementary feedwinter season feeding of livestock, and
specialized livestock breeding.

In the Gobi Region, opportunities to develop Ismalrces of feed supplements were severely limited
by the high aridity of the Gobi Region. Howevek thobi Region was the major recipient of hay

and concentrate provided to the livestock collestithrough the State Emergency Fodder Fund
(SEFF). Provision of winter supplemental feed aeektbpment of mechanized and shallow (i.e.,
wells that lifted water through application of #echimides screw principle) facilitated livestock
production in the Gobi Region and allowed for higdweimal numbers. Under collective
management, disturbance to habitat was mitigatedeogxtremely high annual off-take of live
animals and the provision of supplemental feedratidents into the production system.

During the transition period (1990 to present)hbmittigating factors no longer operate. Livestock
numbers increase in response to privatizationlamghift to a market economy. Although longer-
distance seasonal migrations that mimic naturalhcfioning wild herbivore movements between
seasonal pastures continue in the Gobi Regionghgrtbr a number of reasons, are becoming
more sedentary. A primary reason for decreasinglityobf herders is the critical need to have
access to water for household and livestock usenBthe collective era, the state developed and
maintained numerous artificial water sources tgsuivestock production and improve access
to pastureland without natural water sources. Axtesmproved water sources also allowed
herder livestock to utilize rangelands that formevere only occasionally used following rain or
snow events that provided water for livestock. Withaccess to wells, livestock herders have
been forced to withdraw from some of the collect&@bi rangelands. This withdrawal, although
possibly beneficial for large wild herbivores, casigoncentration of livestock around
functioning wells and natural water sources, whigchpled with drought and increased livestock
numbers, substantially increase the stocking mtewngeland close to water sources.

Water remains the critical need for both livestaokl wild herbivores in the Gobi Region but
other factors also affect sustainability of botmastic livestock and wildlife. Drought and severe
winters between 1999 and 2001 caused high livestankality in parts of the Gobi Region. Loss
of livelihood sustainability in these areas for¢eulders without family “safety nets” to abandon
pastoral livestock production and move to suomainthg centers that have rudimentary “social
welfare” programs and some potential for alterreaémployment opportunities. Although
subsistence based livestock production continude¢bne generally throughout Mongolia, and
especially in the Gobi Region, alternative livektaad crop production systems are being
planned for, and initiated, both in the Gobi Regamdl throughout Mongolia. At the present time,
a commercialized agricultural sector is graduadlyeloping that could easily cause greater
intrusion of human activities and more exploitativestock production systems in the Gobi



Region. Development of other sectors of the Moragoéconomy, especially mining and road
construction, could further impact environmentauséy in general and habitat needs of khulan
and associated wildlife in the Gobi environmenpanticular. Work is required to clarify habitat
needs of the khulan, to what extent the wild asdfected by and/or competes with domestic
livestock in the current and future production eystand the direct and indirect impact of human
intrusion on current and future security of the lnuand other wildlife in the Gobi Region.

1.3. Khulan Situation

In the IUCN Equid Action Plan the statusEduus hemiondss qualified as “insufficiently

known” and the species is listed as vulnerable @tetl., 2002). The distribution range of the
Asiatic wild ass has undergone a dramatic declimethe remnant populations are predominantly
small. Most probably no more than 5,000 individuai®iain outside of Mongolia and China and
therefore Mongolia is a globally important stronghof the Asiatic wild asses (Fig. 1; Feh et al.,
2002).
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Fig. 1:H historic and current d distribution rangd the Asiatic wild ass (after Feh et al. 2002,
IUCN Equid Action Plan).

In Mongolia the khulan has received full protectince 1953. It is also listed in appendix | of
the Convention on International Trade of Endang&ieekcies (CITES) and in 2002 was included
in appendix Il of the Convention of Migratory Spegi{Bonn Convention, CMS 2002). However,
due to human population growth in conjunction vééivere winters in the past years (United

! The systematic status of the different Asiatiadvébs populations still remains controversial. THEN
Equid Action plan assigns the Persian onaggu(s hemionus onagethe Indian khurE. h. khuy, the
Transcaspian khulai( h. khulajg and the Mongolian wild as&( h. hemionugNorth Mongolian
dziggetai) anc. h. luteugGobi khulan)) subspecies status, whereas the €hikiang Equus kianyis
considered a different species. However, receneoutdr and morphological analysis does not sugpert
status of the kiang as a separate species, ber iggests subspecies status (A. Schreiber, ity ef
Heidelberg, Germany, pers. comm. 2004).



Nations Disaster Management Team 2000), the oameeeeof herder - khulan conflict appear on
the increase.

The most recent khulan population estimates for gdtia date from 1994-1997 and 2003,
respectively. The 1994-1997 survey estimated 33-@K000 khulan populated a continuous
distribution range encompassing southern Mong&leafling et al. 2001), whereas the survey in
2003 estimated 19.652 + 600 animals over an aré@ 663 krfiin southern Mongolia
(Mongolian Ministry of Nature and Environment 2008Bhe difference in the two estimates
suggest a dramatic decline in khulan numbers dvelast 9 years. Although population
estimates of khulan in Mongolia should be treat@tl waution as proven survey protocols are
lacking (Buckland et al. 2001, Kaczensky and Wa2f2b-2003b), the species appears to have
lost approximately 50% of its former distributicenige in Mongolia over the last 70 years.

Competition between livestock and khulan for pagtuand water and poaching of khulan for
meat appear to be increasing in Mongolia. Consumpif meat from khulan and other wildlife
seems to provide a substitute or even a cheamalies to meat from domestic animals (P.
Kaczensky & O. Gambatar unpubl. Data). In 2005atsonal survey based on questionnaires,
suggested that as many as 4,500 wild ass (20% baoiffitake!) may be poached each year in
Mongolia (J. Wingard unpubl. data). Moreover, pcéit changes in the early 1990’s forced urban
populations to return to pastoral livestock progugtresulting in a sharp increase in human and
livestock numbers in many rural areas (Fernandeze®ez 1999, Bedunah & Schmidt 2004,
Mearns 2004).

Competition with domestic livestock is believedhimve pushed other wild equid species of
central Asia (i.e., Przewalski’'s hordequus przewalski), into marginal desert-steppe habitats.
Subsequently, hunting, capture of foals for zoalabcollections, military activities, and very
harsh winters recorded in 1945, 1948 and 11@56lted in the eradication of the species in the
wild by the 1960s (Bouman and Bouman, 1994; Vanddidonck and Wallies de Vries, 1996).
The khulan seems better adapted to the harsh corgddf the desert-steppe and steppe areas of
the Gobi (Kaczensky et al. in prep.) and thesesamghich were only of limited interest to

pastoral people and their livestock, have actdthpsrtant refuge areas for the species. Providing
or repairing wells will bring herders and theirdstock into areas presently un-used. Paolitical and
societal changes have disrupted traditional laedpasterns, weakened law enforcement and also
changed attitudes towards the use of natural rege|fe.g., making wildlife an “open access”
resource (Pratt et al., 2004)). The re-immigratbpeople and their livestock will potentially
result in increased wildlife-human interactions amaly well threaten the survival of rare wildlife
species in the Gobi Region.

2. STUDY AREA
2.1. Study Area Location

The study area covered parts of three Gobi prosifaenag): Omnigov and Dorngov, which are
in the core of the Mongolian khulan distributiomge, and the southeast corner of Dundgov. .
The area contains about 70-80% of the estimatégaD@khulan in Mongolia (Mongolian

Ministry of Nature and Environment 2003). The stadga covered roughly 155,779 km? in 13
districts (soums; Fig. 2). Other large ungulatethastudy area include Mongolian gazelle
(Procapra gutturosg black-tailed gazelleGazella subgutturodaargali wild sheep@vis amoi
and ibex Capra sibiricd. Mammalian carnivores are the waBdnis lupu$, snow leopard

(Uncia uncig, lynx (Lynx lyny, Pallas’ catelis manu), red fox §/ulpes vulpesand Korsac fox
(Vulpes corsak
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Fig. 2: Study area in the core of the wild ass (&Esjhemionus) distribution range in Mongolia.
The study area encompasses 13 districts (sountis¢ #dvo SE Gobi provinces (aimag ) of
Omnigov and Dorngov.

Human population in the primary study area numbessnd 62,000 people (average density: 2.5
inhabitants / km?). The study area is also a magse for pastoral livestock production. Major
large domestic herbivores are sheep, goats, andlcatrich are the domestic animals most
adapted to vegetation and environmental conditibrasacteristic of the Gobi Region. Vegetation
and environmental constraints apply equally to lvatd and domestic large herbivores (Table 1).
The study area and the Gobi Region is also a nhajee for pastoral livestock production. Major
large domestic herbivores are sheep, goats, andlcatnich are the domestic animals most
adapted to vegetation and environmental conditibiasacteristic of the Gobi Region. Vegetation
and environmental constraints apply equally to latd and domestic large

herbivores.



Table 1. Environmental constraints affecting lalggbivores in the study area.

Eco-Region Environmental Factors Herbivore Risktfiac

Gobi Region -elevation between 700 and | -Lack of water for grazing animals is a major faicto
(Aimags of Gob- | 1400 m; limiting livestock distribution and production ihé Gobi
altai, Bayan- -mean annual temperature Region.

hongor, Ovor-
hangai, Dundgov,
Omnigov, Gobi-
Sumbaer, and
Dorngov). Semi-
arid and arid
southern section of
Mongolia

between 0.0C and >2.5 C
with a low January temperatur
of -20 C and high -
temperature of 23C in July;
between 90 to > 130 frost free
days,

-variable precipitation of 100
mm. wind speed between 2
and 8 m/sec occurs.

-Non-equilibrium ecosystem whereby environmental

einfluences such as drought and/or dzud in comlmnati

with overstocking can change “steady state” coodi
very quickly and as well as decimate large hertavor
populations.

-Difficulty of access to major markets in the west&obi
Region aimags and low human population is a major
constraint to sustainable livelihoods.

-Over browsing of shrubs that dominate vegetation
communities cannot be easily mitigated.

-Hay, fodder and grain production potential is lexcept
in a few oasis and developed irrigated areas.

-Arid ecosystems are prone to both environmentdl an
anthropomorphic desertification.

The primary study area was the six suoms in Dorriyovince with the highest population of

khulan and other large wild herbivores. These suem®mpass the area of Dorngov aimag

southwest of the Trans-Mongolian railroad and idelthe Khulan Special Protected Area. The
area of Dorngov aimag northeast of the Trans-Maagahkilroad reportedly had population of
khulan prior to construction of the railroad butrétent times, khulan are rarely found north of
the railroad. Eastern Omnigov aimag has a subatatitiilan population while southern Dundgov
aimag appears to have seasonal concentratiorfgsisttidy, we focused on the six SW suoms of

Dorngov aimag to evaluate habitat needs and thactrgd human intrusion on the khulan. In
figure 3, Hatanbulag and Sulineer suoms centersrathe boundary of the SPA.

Fig. 3. Landsat 7 image of the study area in Soagtiorngov aimag.




2.2. Climate Conditions

The climate of Mongolia is cold and arid. Steppegedand has been dry land since the Paleozoic
(540 M-years BP), arid since the Cretaceous Age (il years BP), and increasingly arid since
the Neocene. Continental climatic conditions havefed development of extensive grass and
shrub steppe rangeland. Important environmentsdfaafluencing stability and resilience of
grazed ecosystems are the amount and timing dpfiegion, temperature, soils and livestock
grazing intensity. Grazingland is primarily aridsemi-arid steppe and accordingly is subject to
drought, wind, variable temperatures and a shoxigig season.

Monsoon winds are a major climatic influence intbgion (Nuttonson 1947). During May and
June, winds shift from the Pacific Ocean to Cerfisah and bring precipitation in the form of
cyclonic and convection storms. Approximately 2/8tal precipitation and almost all growth of
vegetation occur during the May to September pelio8eptember, winds shift to the northeast and
bring cold temperatures, dust and little or no tooésfrom the extremely cold regions of Siberia. In
general, the cold and dry winter, the dry, cold amdy spring season, and the occurrence of
most precipitation between mid-June and the emlglst limit the potential productivity of
Mongolian land resources.

In the study area the climate shows a gradient fm@st to east and north to south. Average
annual precipitation is 150mm in the SE part ofgh&ly area, but considerably lesé¢@0mm)
towards the north and west (see Fig. 4 for TsogtdQ®ource: Hong Kong Observatory;
http://lwww.hko.gov.hk/wxinfo/climat/world/eng/astdina/mongolia_e.htm). Average annual
temperatures vary from 6° in the SW to 2° in the ddEner of the study area. Average annual
snow cover lasts for 50 days in the SW and up @ddys in the west (Atlas of Mongolia 2004).

Fig. 4:
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2.3. Vegetation

Composition of rangeland vegetation and the tenhpmichspatial distribution of annual forage
standing crop are important factors regulatingstiwek production and wildlife distribution in the
Gobi region. Extreme and unpredictable fluctuatioforage quantity and quality between seasons,
years, and places (often on a very local scaklsaracteristic of forage growth. Although growth
of forage standing crop may be initiated for soamtspecies by April, both quantity and quality
of forage is insufficient to meet large herbivoseds until the rise in ambient temperature and
precipitation create conditions suitable for a higte of forage growth in late May and early June.

In the study area, vegetation was characterizeadhix of semi-desert steppe, desert steppe and
true desert components (Fig. 5, Appendix 1). Reredfrgy is low and only a few small mountain
ranges are found. Elevations in the study areaerémogn 750m to 1,900m.

Fig. 5: Vegetation type distribution in the SE G@riginal scale 1:500.000)).

2.4. Water Occurrence

Water for humans, livestock and wildlife is a @@ resource in the Gobi Region. The
availability of surface water - in the form of spys, lakes, seeps, or creeks - is highly variable
and depends on local rainfall patterns (Fig. 6 §toundwater table is rather high and in dry
riverbeds ground water is often accessible at @tera below the surface.



Fig. 6: Distribution of open water bodies in thedy area.

Reportedly, 30,000 small wells exist in the deaad desert steppe regions. Unfortunately well
locations are generally known only on a local lemsdl a Gobi-wide database is not available.
Mapping of wells by the Japan International CoofenaAgency/Ministry of Nature and
Environment in 2003 showed that in Dorngov aimampalthere are over 1,200 deep, mechanical
wells, with an averages of 1 well/92 km? (Fig. ICA).

Fig. 7: Distribution of wells in Dorngov aimag.
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3. METHODS

Methods employed during the study reflected thelrteeollect all information during one short
field season in the summer and early fall of 2@¥cause of this limitation, data collection
methods emphasized field observations, discussiithsherders and local government officials,
and collaboration with other projects with an athgastablished presence in the Gobi Region.
The short duration of the study and the need taua#gable time to gain familiarity with the
study area effectively prohibited development afi@e comprehensive study interaction with

Mongolian government ministries and institutionspensible for wildlife, livestock, and land

resources.

3.1. Field Teams

Two teams were formed to implement the studdam 1focused on khulan behavioral ecology
and herder’s attitude towards khulan. Most of feklfvork by this team occurred in June and
July 2005.Team 2focused on habitat and nutritional aspects. Fiet#vy team two occurred
June through October 2005 (Table 2).

Table 2. Field teams involved in data collectiortie SW Dorngov study area.

Team 1

Affiliation

Dr. P. Kaczensky

Department of Wildlife Ecology aldnagement, University of
Freiburg, Germany

Dr. C. Walzer

Research Institute of Wildlife Ecojodyniversity of Veterinary
Medicine, Austria

D. Lkhagvasuren

Research Assistant at the Depattofietoology, Faculty of
Biology, National University of Mongolia

Ch. Myagmasuren

Graduate student of ecology, Naltioniversity of Mongolia

B. Ulziijargal

Graduate student of biology, Natibkkiversity of Mongolia

H. Otgonbayar

Undergraduate student of biologyjdsal University of Mongolia

J. Khurelbaatar

Minibus driver

J. Badraljargal Jeep diver
Guests

Dr. V. Galanti OIKOS, ltaly
G. Gandolfo Media 99, Italy
Team 2 Affiliation

Dr. D.P. Sheehy

Executive Director, Internationaht@r for the Advancement of
Pastoral Systems, Wallowa, USA

Dr. D. E. Johnson

Professor, Dept. of Rangelanddggaand Management, Oregon
State University, USA

Mr. C. M. Sheehy

Graduate Student, Dept. of RamgeManagement and Ecology,
Oregon State University, USA

Dr. M. Louhaichi

Postdoctoral Student, Oregon Stitesersity, Tunesia

Dr.D.Tsogoo

Plant Taxonomist, USAID Gobi Foragej&t Mongolia

Ms. G. Udval

Animal Nutritionist, USAID Gobi Forag&oject, Mongolia
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Table 2. (cont.)

Mr. Urgamal, Graduate Student, Mongolian Academ$mence & USAID Gobi
Forage Project

Mr. Byambadorj, Director, Monconsult, LTD., Monggl

Ms. U. Sedbazar Translator and Interpreter, Monglbns

Mr. Bogey Graduate student, National Agricultumgvérsity, Mongolia

Guests

Mr. J. McCormack Nez Pierce Tribal Fisheries, USA

Mr. M. Hale ICAPS, USA

3.2. Human and LivestockTrends

Data on human population trends and livestock nugnbe a national scale was obtained from
open access sources of the Food and Agriculturar@ation of the United Nations (FAOSTAT
available athttp://faostat.fao.org/ Data at the soum level was obtained from thé&sSizal

Office of Mongolia in Ulaanbaatar for 5-year intals. Annually collected statistics on human
and animal population trends were available by giared suom from the Mongolian National
Statistics Office. Finer resolution data on humad animal population trends in study area
aimags and suoms was available from the 2003 mid-teports of the JICA funded “The study
for improvement plan of livestock farming systenrumal area”.

3.3. Herbivore Distribution
3.3.1. Transect Routes

Between May 1 and October 15, 2005, the teams finagéeld investigation trips to the SE
Gobi (Dorngov and Omnigov aimags) study area. [ueach field trip, observations were made
of the number and location of: a) live and dead&hand other wildlife species, b) artifacts of
human intrusion (wells, water sources, herder cangasls, etc.), and c) livestock encountered.
Observations were mapped by recording GPS locatmalow overlay of locations with other
habitat parameters. Although observational dataimsadficient for statistical analysis, it does
provide information on presence or absence of laggbivores and human intrusion in the areas
studied during summer and early fall seasons 056200

Live and dead khulan observed along each vehitidasect route were counted. No efforts were
made to avoid double counts and no special effag made to locate khulan carcasses. The
transect route was chosen based on informationecoimg khulan presence obtained from the
park administration at Dalanzadgad (Mr Ravjev and Blolgorma), local rangers (Mr Terbish),
local soum administration staff, and local herdeltafgers.

3.3.2. Capture and Satellite Telemetry

Capture attempts for khulan were concentrated aear water points where khulan had
previously been observed. Hidden behind bushesoBisrwe ambushed animals at the water with
A CO, powered dart gun (Daninject JM) was used to damals. All animals were darted at a
range of 30-50m with a single 3ml dart (Telinjezxintaining a combination of 4.4 mg

Ethorphine (M99, C-Vet Veterinary Products, Langk), 10 mg Detomedine-HCI| (Domosedan,
Orion Corp. Farmos Finland) and 10 mg Buthorphg&hotbugesic, Fort Dodge Animal Health,
lowa, USA). Anaesthesia was reversed with an ietnaus combination of 200 mg Naltrexone
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(Trexonil Wildlife Laboratories Inc., Fort Collin§olorado, USA) and 20 mg Antipamazole
(Antisedan, Orion Corp. Farmos Finland; for mortaide see Walzer and Kaczensky 2004).

An alternative capture method used involved chaaimydarting animals from a 4x4 jeep
(Russian UAZ) on flat terrain. The chase time wlasaly monitored and did not exceed our pre-
established cut off time of 15 minutes. Only singhémals or small groups without foals or
pregnant mares were approached.

All animals were collared with GPS / ARGOS collaFr&W-3580, Telonics, Mesa, USA).
Collars were programmed to attempt 1 GPS locatenye/ hours and transmit GPS data via
ARGOS uplink every other day. With this schedutdlazs were expected to last fot9 months.
For animal welfare reasons and to allow collanieetl, all collars were equipped with pre-
programmed drop-off devices (CR-2A, Telonis, M&3$8A), which will release the collar on 10
October 2006.

3.3.3. Livestock Distribution

Backpack GPS units manufactured by Oregon Statedsity and provided to the project at no
cost were used to sample distribution of herdestiock in the study area. The GPS units, which
record a position every 15 minutes, were provideeight herding households in the area of
concentrated khulan use in the SW Dorngov study. aterders were asked to carry GPS units
with them at anytime they grazed and/or moved to@sto and from camps/wells. Availability

of collars restricted placement of GPS units ty@wght herding households. Recording of proxy
livestock GPS locations occurred over a perioddofal21 days and was limited by battery
function. Herders selected to carry GPS units wa&ge requested to record observations of
khulan they encountered while herding livestocklair pastureland. Information on past and
present khulan distribution was obtained from m@aslished in the international literature.

GPS positions of collared khulan were analyzedl® ArcView 3.1; Environmental Systems
Research Institute, Inc. (ESRI), Redlands, CalitgrdSA) with the Animal Movement (Hooge
and Eichenlaub 1997) and Home Range (Rodgers am®Q@al) extensions. The minimum
convex polygon of all khulan locations (100% MCRjsnused as “available habitat”. To check
for possible preferences or avoidances of certalitét structures, two sets of 880 random points
were generated, one with normal-, and one withifmum distribution, in the available habitat.

All locations (i.e., the khulan data set and thedmam points) were overlayed with the habitat
layer, and respective values were assigned toleaathon (e.g. nearest distance to water, wells,
soum centers, plant community type, elevation,elagpect etc.). Proxy positions of livestock
(i.e., herder carried GPS units) were analyzed I8/d& Oregon State University.

Oregon State University obtained and/or preparaghgcs and overlay of data layers useful in
determining khulan interactions with habitat angh@tt of human intrusion on khulan (see
khulan power point presentation at www.khulan.org.

3.3.4. GIS layers

Digital information on water points, aimag- and soboundaries and soum centeres were
obtained from the National University of Mongolfdditional information on rivers and the
railroad were downloaded from an open access source
(http://geoengine.nima.mil/geospatial/SW_TOOLS/NIMABE/webinter/rast_roam.htjnlA
digital elevation model based on corrected andge®ed open access radar data
(http://www.terrainmap.comtvas provided by Henrik von Wehrden, UniversityHzlle
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Germany. Because there is no central databasebleaibr the location of wells, we digitized all
active and broken wells from JAICA maps at a scél&2,000,000. All statistical analysis was
done in SPSS 10.0.7 (Statistical Package for tleaB8ciences; SPSS Inc., Chicago, lllinois,
USA).

3.4. Herbivore Habitat Use

Near-real time technologies were tested duringthdy to determine their usefulness for
defining large herbivore habitat availability iretetudy area. The PHYGROW Forage Growth
Model correlates historical weather data, curre@r\s weather data, and forage growth under
current years weather (plant growth form/speciegdency and yield) to establish a PHYGROW
data set and equation that allows forage growttigtien at any time up to 90 days in the future.
Information was collected at 30 randomly selectgdde monitoring points in the Dorngov
aimag portion of the study area. Data collectegbah site was terrain, vegetation, and soll
surface attributes of eight and one?grid cells.

The procedure defines ecological land units as takye to habitat and animal use, and links
habitat parameters to a NVDI generated “greennag&x for predicting forage growth and
nutrient availability. (Texas A&M University Centéor Natural Resource Information
Technology). Bi-weekly acquired Nominal Distributi¥egetation Index (NDVjIprovided near-
real time, remotely sensed spatial imagery of \at@®t distributed across the study area. NDVI
can be correlated with known vegetation and graurthce attributes to interpret quality of
vegetation for grazing herbivores and extrapol#& BROW values to the study area landscape.
Differences in the NVDI “greenness” index correthteith PHYGRO databases of soils,
vegetation, and terrain attributes can be relaiatifferences in habitat condition. The Gobi
forage Project (USAID/Mercy Corps/Texas A&M Univiey$ has contracted to provide 36
iterations of forage growth distribution maps proeld by the PHYGRO Forage Growth Modeler
at bi-weekly intervals between June 2005 and Maafd6.

Fecal profiling (FP) uses Near Infra-Red Spectroyn@iIRS) to determine dietary quality

(Crude Protein & Digestible Organic Matter) avalitatn herbivores grazing the area in which
fecal samples were collected. Diet quality of kinudad livestock in the study area will be
predicted via fecal scans. NIRS nutritional mediais also useful in understanding nutrient
needs of large wild herbivores and defining nutriél relationships between wild and domestic
herbivores. Selected herders will be contractezbtiect fecal samples from their livestock and
khulan encountered on their pastureland at threestiover a three week period in late summer of
2005. Samples will be dried and sterilized in Mdragbefore shipment to the Grazing Animal
Nutrition Laboratory at Texas A&M University.

KRESS, PHYGRO and NUTBAL allow relatively real tirdecision-making concerning altering
current grazing strategies to avert herbivore tislocal or regional drought or habitat overlap.
PHYGROW addresses habitat condition relative taetegpn growth and NUTBAL addresses
animal condition relative to improving or decliningtrient availability, which becomes a key
indicator and estimator of lowered body conditiowl avinter survival. KRESS allows habitat
needs of specific herbivores to be identified sigti Nutritional Balance Model (NUTBAL)
uses measures of forage growth (kg/ha DW) predictted PHYGROW, available nutrients (CP
and DOM predicted by Fecal Profiling) to projecsued body condition of large herbivores at a
future time. Results obtained from these technelwgind methods can be used to design an
intrusion management program to mitigate conflatileen khulan and livestock over habitat
use, especially in regard to designing well reli@bibn and livestock grazing management
strategies that consider large wild herbivore lalrieeds.
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3.5. Attitude Survey

Information on local attitude towards the wild asss obtained from a questionnaire that
consisted of 90 questions organized in 8 sectionghich locals were asked to provide
information on: a) basic socioeconomic facts alteeirespondent, b) their herding background,
c) attitude / value related questions about khudaknowledge / beliefs about khulan, e) attitudes
towards the present management of khulan, f) tbepance of possible management scenarios
for khulan, g) support for khulan protection relatto a hypothetical case allowing a legal
harvest, and h) the respondents own experiencekivittan. Most questions were asked using a 5
point Likert scale, allowing answers to range frdnstrongly disagree, (2) disagree, (3) neutral,
(4) agree, and (5) strongly agree. The respondastgiwen three response options to knowledge
questions: (1) correct, (2) not correct, or (3)’tl&now. In addition we asked open questions
about the estimated khulan population in Mongdlia,average group size of khulan encountered
by the respondent and asked the respondents thdikey management issues of khulan in
Mongolia.

Questionnaires were pre-tested/discussed with el in Ulaanbaatar prior to printing the
final version. Minor changes were applied afteeimtewing the first 20 people in Dalanzadgad.
Targeted in the survey were all local peopl® years. Households were randomly selected and
only one family member was interviewed per housg:hol

Six semi-structured, in-depth interviews askingpdedo tell stories about wildlife that made
them happy, sad, angry or afraid were also conduttiea final question, respondents were asked
how they generally felt about wildlife. All intemivs were recorded on a small tape recorder and
subsequently translated from Mongolian into Englisiguage by Otgontsetseg Alexander.

3.6. Media Presentations

Media presentations included preparation of a desuary film illustrating critical issues
relating to continued sustainability of khulan. B&nglish and Mongolian language versions of
the documentary film were prepared. Autonomyproidnst an independent film company, sub-
contracted to prepare the film. Both versions effihm can be viewed atvww.khulan.org
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