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II. ACRONYMS

Aimags - The first level administrative subdivisi@rovinces) in Mongolia.
CP - Crude Protein

DOM - Digestible Organic Matter

GANL - Texas A&M Grazing Animal Nutrition Laboratpr

Ger — Traditional herder home constructed of felt

GPS - Global Positioning System

LANDSAT - The Landsat Program is a series of Eaftkerving satellite missions jointly managed by
NASA and the U.S. Geological Survey

MCP - Minimum Convex Polygon

NIRS - Near Infrared Spectroscopy

Red List - The IUCN Red List of Threatened Spe¢atso known as the IUCN Red List or Red Data List),
created in 1963, is the world's most compreherisiwentory of the globatonservatiorstatus of
plant and animadpecies

SPA — Strictly Protected Area

Sum — The second level of administrative subdivisio

UB — Ulaanbaatar, the capitol of Mongolia



INTRODUCTION

Mongolian Wildlife

Mongolia harbors a large diversity of wildlife. $ar, scientists have identified 139 species of matem
450 species of birds; 22 species of reptiles; @isgef amphibians; and 76 fish species (WWF 2007).
Scientists in Mongolia and abroad have been doctingethe decline of these species over the lastrsgv
decades,and most believe that this decline is sifigng (Table 1). In 2006, the National Universdfy
Mongolia participated in a “red list” assessmen1®8 species of mammals and 64 species of fiskghwiki
the most comprehensive survey to date. Of the mdsnibé2 were considered regionally threatened.
More detailed classification results in 2% critlga@ndangered, 11% endangered, and 3% vulnerab&e. T
status of the fish species was grave with 23% regdip threatened. A more detailed classification

indicated that 2% were critically endangered, 13&tenendangered, and 8% were vulnerable (Red List of

Mammals 2006).

(Table 1) Estimated current large wildlife popuats in Mongolia. Sources: Batbold 2002, Clark e2@06, Dulamtseren
1989,Kaczensky et al. 200&khagvasuren et al. 2001, Mech et al. 2004, McCaattgl. 2003, Ocock 2006, Reading et al.
1997, Shagdarsuren 1987, Winegard 2006, and WWAEitee2007]

Gazelle Taimen
Snow (Black Gazelle (Numbers
Year Marmot Leopard Wolves Khulan lbex Tailed) Argali (white tailed) ~ Saiga  Moose  Elk Unknown)
1940 4500000
1960 90,000
1975 50000
1978 260000
1979 250000
1980 30,000 165000
1981 350000
1985 100%
1986 130,000
1987 8,000
1989 14287
1990 200,000 60,000
1997 2,950
2000 750 5240
2001 50,000 14000 2500
2002 850000 1020
2003 20000 750
2004 10,000 800 9000

2005
2007

1500

950

50%

Large wild herbivore populations until recently bayeen relatively high but human intrusion in thenf
of legal and illegal hunting has substantially irttea all populations of wild herbivores (Figure 1).
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Figure 1. Population trends of large herbivore lifiddas a percentages of the first census of epebis. Only the White
Tailed Gazelle and the tenuous populations of SagaSnow Leopard appear to have increasing tr@npiesent. Sources:
Batbold 2002, Clark et al. 2006, Dulamtseren 19&&zensky et al. 200&khagvasuren et al. 2001, Mech et al. 2004,
McCarthy et al. 2003, Ocock 2006, Reading et al719hagdarsuren 1987, Winegard 2006, and WWF veeb8Q7]

The Asiatic Wild AssEquus hemionus)r khulan, which means “gentle” in the Mongolianduage, is
one of the declining large herbivorous wildlifeNfongolia. This equine’s range used to extend across
much of Asia, but now has been reduced to oneisafile but shrinking population in the Gobi Deg#rt
Mongolia and vestigial populations in Iran, Turkrgan, and India. There are possible khulan ocooes
in Uzbekistan, Kazakhstan, and northern China @eth. 2002). In Mongolia, the most recent survey
indicated the population of khulan had declinedrfr®3,000 to 63,000 individuals in 1997 (ReadingZ200
By 2003, the number had dropped to approximate)§@®individuals (Mongolia Ministry of Nature and
Environment 2003). At the current rate of popualatilecline, the only remaining sustainable popomatif
khulan may disappear within a few decades. .

Review of Phase | Findings

Relatively little is known about the Khulan, buteatly researchers have begun examining the neets a
threats facing both habitat and the animal itdal2005 and 2006, Khulan were studied in the S@dbi
Region of Mongolia to determine the impact of wehabilitation and human intrusion on khulan. The
project, which focused on determining Khulan hahbiteds, tracked Khulan with satellite based tetgme
collars. Interviews and surveys with local herdand other rural residents improved understandinpef
effect of human activities on khulan in the regiiaczensky et. al 2006).

The study indicated that Khulan conservation shbal@pproached on both a local and a landscape scal
Global Positioning System (GPS) positions obtaifneth collared Khulan indicated home ranges larger
than 90.000km These large migratory patterns suggested movebeween spatially distinct “greenup
areas” or high forage productivity zones that oéounediately following a precipitation event. Both
livestock and khulan in the region require largeaarof pastureland to mitigate the large seasawhl a
yearly variability in pasture productivity and watevailability (Kaczensky et. al 2006).

lllegal hunting is the largest single threat facihg Khulan in the near term. A national surveyiéated

that the number of citizens hunting in Mongolia rseased from 25,000 during the socialist pe(ia,

< 1990) to 245,000 today (Wingard et al. 2005).senBumbers are exacerbated by increased access to
firearms and transportation. Furthermore, the thintion of a market economy in Mongolia over thst la
two decades has created opportunities for orgampadhing rings and distribution of Khulan meatas
low cost substitute to horse meat. Although regemietic samples obtained from several suspectet! mea
markets have not supported this contentkdnehn 2006), meat in sausages, which is alluded the
primary destination for khulan meat, was not testdso, there is a growing group of young affluent
Mongolians from Ulaanbaatar (UB) that may be trangethe countryside for holidays and shooting Khula
for sport.(Kaczensky et. al 2006).



In the longer term, habitat fragmentation and ecunalevelopment will be the forces most influencing
khulan’s continued survival. This pressure will @mm many forms, but generally will encompass
anything that limits the Khulan’s mobility whichvétal to accessing scarce resources. GPS positions
obtained from collared Khulan show that infrastametdevelopment such as the Trans Mongolia railroad
from Ulaanbaatar to Bejing has separated the Seatii Khulan range into two pieces. Paved roads and
many other types of infrastructure are now undestroction throughout Mongolia, especially to suppo
mining and other resource extraction industrieabtructure construction will expand greatly otles

next two decades. Even more deleterious will begpidiation and fencing of pastureland ecosysteas in
small pasture units for the purpose of excludimgdtock and wildlife from privatized land.

An important finding of the Phase | study was th@artance of collaboration with livestock herdetsow
share resources and land with the Khulan. Surveys wonducted that indicated a mixed attitude tdwar
the Khulan at present. Historically, Khulan werewed as a good luck animal, probably because the
animals are associated with good pasture that dhmuprotected. Recently, some of the conservation
tendency of the herders has been eroded by theetrez&nomy. In some cases, they view the Khulan as
competition for limited resources needed to prodweater profits. However, there is virtually no
enforcement of wildlife laws in the regions studiadd herders remain the single most importanofact
idetermining the fate of many species of wild afan@his means that perceptions herders may harbor
toward the Khulan are crucial. If this attitudenegative, herders will allow poachers free reihuot, and
in some cases, provide valuable information aboedtion of the Khulan. If herders understand tineio®s
situation of the Khulan, and continue to view thiena positive light, then conservation policies ntey
able to take root. Both points of view assume thatpastoral herder has a sustainable future.

PHASE Il STUDY

Study Area

The area selected for the 2006/07 study of khulteractions with herders was the Minimum Convex
Polygon (MCP) derived from locations of collaredufdm during the 2005 study (Figure 2). Both the

southwest corner of Dornogov aimag and the soutéeasorner of Omnigov and Dundgov aimags were in
the MCP (Figure 3).
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Figure 2. Minimum Convex Polygon of Khulan homegeanlerived from collared khulan locations during 2005
study. The green polygon includes all the trackaids from the Khulan GPS tracking units.]Sourcackensky et al.
2005)
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Figure 3. The general location of the study arehénSouth Gobi Region.

The study area has terrain typical of the east@ini.dwo low-elevation desert mountain ranges setpdr
by a wide, low-elevation valley provided topograptelief. The Khulan Special Protected Area (SPA) i
located primarily in the southernmost mountain menlpse to the border with China. The human
population of the study area is low, and mainlysists of livestock herding families and resideritsroall
suom centers.

Attributes of Gobi habitat

In the Southeast Gobi, important Khulan habitaitattes include land form with variable aspects,
elevation, and slopes; plant communities associathdland form and soils; sources of drinking wate

and the presence of humans and livestock. Thadeuaes are discernible in LANDSAT images of the
southeast Gobi (Figure 4). Ephemeral water coyiseswhite) cross the study area and small fredé
ponds are present (i.e., light blue). The darkédors of the dissected, rocky hill ranges contveith the
lighter shrub steppe plains. Relief energy is lowd anly a few small mountain ranges are found.
Elevations in the study area range from 750m t6dn® .Superimposed on the mosaic are named herder
camp locations and colored dots representing GRBiquus of collared Khulan. (Note the freshwatdsela
associated with the summer camp location of thddreYubba near the center of the mosaic).

Figure 4 LANDSAT topographic relief map of the Hweast Gobi. Herder positions are overlaid)]



Although these and other attributes together casegfihulan habitat, the two key factors determining
whether habitat is viable for Khulan grazing is &wailability of water, especially during the sumraed
fall seasons, and the type and availability of vatien. Vegetation communities, which are an anfy
plant species typically found growing together ttedlect land form attributes and soils, most iefice
Khulan selection of habitat in the southeast Gobi.

Vegetation Component of Habitat

Composition of rangeland vegetation and the tem@od spatial distribution of annual forage stagdin
crop are important factors regulating large hert@wdistribution in the Gobi region. Extreme and
unpredictable fluctuation in forage quantity anality between seasons, years, and places (oftenveny
local scale) is a characteristic of forage growthhough growth of forage standing crop may beiatéd
for some plant species by April, both quantity guodlity of forage is insufficient to meet large lhieore
needs until the rise in ambient temperature andigitation create conditions suitable for a higteraf
forage growth in late May and early June.

Vegetation types occurring in the southeast Gatgedrom gravel plains dominated by onion
communities Allium sp.) to large-stature Saxuélgloxylonsp.) dominated shrub communities in desert
valleys (Annex 1). At least 26 different vegetatigpes occurred in rangeland habitat used by Khudan
the southeast Gobi between 2005 and 2007 (Figure 5)

Figure 1.4 - Vegetation map of the southeast G&é Annex 1 for the legend.)



METHODS

The second phase of the Khulan study exploredntieeaiction of Khulan with herders in the southeast
Gobi. Three herder families who contributed infotimia and assistance during the Phase | study were
engaged to participate in the Phase Il study (EigJr They were:

Hacpau in Khatenbulag suom, whose pastureland&dd within the Khulan Special Protected
Area (SPA). Hacpau'’s livestock, mainly sheep, gaatsl camels, are dependent on shallow wells
for drinking water;

Yubba in Khatenbulag suom, whose pastureland etéacoutside of the Khulan SPA. Yubba’s
livestock, also mainly sheep, goats and cameldependent on fresh water ponds for drinking
water;

Ulaankhukhen in Mandalk suom, whose pasturelafoteted on the northern edge of the Khulan
range. Ulaankhukhen'’s livestock, primarily goats aheep, are dependent on a deep mechanical
well for drinking water.

The second phase study evaluated Khulan interaaiitnherders at three scales:

Khulan use of habitat in the study area (i.e., MiSRiblished in the first phase khulan study).
Khulan use of regional habitat as observed througgticular transects,
Khulan use of the herder’s pastureland,

Methods used to determine interactions betweena¢hahd herders:during the second phase study were:

Herder documentation of Khulan use of their pasaumet

Diet quality of livestock and Khulan in the Spedrabtected Area
Distribution of Khulan in the study area

Khulan use of habitat in the study area

Herder Documentation of Khulan Use

The three herder families were provided with atdigiamera, a GPS unit, grid maps of their pasiag|
and data forms. Training and instruction in the ofshe equipment and data collection procedurag we
provided. Herders were instructed to record infdiomeabout Khulan use of pastureland grazed by thei
livestock. In return, herders were paid a montlalasy (i.e., 10,000 tugrik) and were also paiddach
Khulan sighting associated record form, and venifydigital photo (100 tugrik/Khulan),. The interact of
herders and Khulan was determined using data ¢etldny the three herders located near distinctly
different kinds of water sources.

Annual Forage and Water Availability

Between June 2005 and June 2007, Khulan and @t Wild herbivore locations were observed and
recorded along vehicular transects in the KhularPMé@nge. On sighting of a Khulan or other largelwil
herbivore, the number of wild herbivore in the gr@nd the GPS position of the vehicle were recarded
The number and location of Khulan observed aloegvthicular transects were used to derive sumnger an
winter season MCPs of Khulan range areas duringebend phase study. These MCPs were compared to
summer and winter season MCP'’s derived from call&eulan positions obtained in 2005/06.

Wild herbivore GPS positions and numbers obseri@agavehicular transects were aggregated by season.
Locational data of Khulan during summer and wisasons were overlaid onto plant community and
topographic maps covering the MCP to determineciele of topographic parameters and plant
community.



Large Herbivore Distribution

NDVI and C-Morph precipitation estimates at PHYGR@8burce: Gobi Forage Global Livestock —
Collaborative Research Studies Program) forage tmamg points established in the Khulan study area
were used to compare animal distribution in the years. Accumulated precipitation in 2005 and 2006

was compared seasonally between 2005 and 2006aKlisk of habitat was compared on a seasonal basis
throughout the study area to obtain indicationeafsonal use during a drought year (2005) and sabson

use during a wet year (2006). The number and locaif Khulan observed along the vehicular transect
2006 were used to determine additional minimum earpolygons (MCP) of Khulan use during winter

and summer seasons. These polygons are smallettildhCP defining the study area and fall withs it
bounds.

Vegetation Community Selection

A preference index method was used to classifyceleof vegetation community by Khulan. A
preference index commonly refers to the ratio efglrcent of time spent in the area divided byp#reent
available area. For the purposes of this studypéreent of time spent in an area was estimatddllyyng
the number of observation points that placed Khwihin the bounds of a community. The percent
available area was found by determining the arghadfcommunity relative to other communities @dit
by the Khulan. For example, if 10 GPS points ofttital 100 GPS points collected were located in
“vegetation community number 1,” than the percdritroe in “vegetation community 1” would be 10 %.
If that community comprises 8 % of the total aréalbvegetation communities visited, than the prehce
value for “vegetation community 1” would be 10 died by 8 or an index value of 1.25. Since this
preference value is greater than one, it woulddrssicdlered a preferred community.

Large Herbivore Dietary Quality

During 2005, fecal samples of wild and domestibhares were obtained from herder pasturelands that
overlapped with Khulan grazing areas in the Khi8&®A. Fecal profiling using Near Infrared Spectrgsco
(NIRS) techniques was used to determine dietapkenhutrition, represented as percentages of Crude
Protein (CP) and Digestible Organic Matter (DOM)arQye herbivores co-using the same pastureland.
(Lyons and Stuth).



RESULTS

Climatic factors have a major influence on halatad distribution of animals within habitat. Althdug
number of climatic factors interact to influencenaal distribution, precipitation in the Southeasitis
unquestionably the single most important climatgdainfluencing both large domestic and wild hedoe
distribution. Precipitation influences both amoand timing of annual forage growth. Without adeguat
seasonal amount of precipitation in the form ofi @i snowfall, drought is induced and forage groimth
various habitats is reduced. Inadequate precipitatan also diminish the availability of surfacetava
which reduces the amount of drinking water avaéablboth livestock and wild herbivores. Shrunken
amounts of forage and drinking water can both dliyend indirectly increase potential conflict beswn
domestic livestock and wildlife that co-use the samangeland habitat.

Seasonal Precipitation

Annual precipitation between 2005 and 2007 in thetseast Gobi Khulan study area had considerable
variation between years and between seasons (FayUre

Precipitation in the Khulan Study Area
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Figure 6. Annual precipitation by season in thetlseast GobiSource: C-morph precipitation data from the
GL-CRSP Gobi Forage Project.

Using January 1 as the first calendar day to bewiasuring annual precipitation, approximately t@es
amount of moisture (<0.5 cm) accumulated on thdystwea during winter seasons (i.e., winter se&son
arbitrarily defined as 1 January to 31 March). Bgrspring seasons (i.e., spring season is arlbjtrari
defined as 1 April to 30 June), between 2.5 anccdrlimeters accumulated each year, indicating the
southeast Gobi region usually receives a relatifigdi amount of total annual precipitation duripgisg,
but very little during winter.

However, the greatest amount of moisture in theheast Gobi study area occurs during the summer
season (i.e., summer season is arbitrarily defasetl July to 30 September). Each year during #dasan,
accumulated precipitation in the study area in@édmetween 4 and 7 centimeters. During the fal@ea
(i.e., fall season was arbitrarily defined as 1dDet to 31 December) the amount of accumulated
precipitation only incrementally increased duriragle year.

Comparison of accumulated precipitation betweemsygalicates that 2005 was a drought year in the
southeast Gobi. During that year, accumulated pitation at the end of each season was lower caadpar
to accumulated precipitation in 2006 and 2007. lakk of precipitation during the spring and summer
season of 2005 induced drought in the southeast Goibg distance movements of collared Khulan dyrin
Phase | study (Kazcensky et al. 2006) appear te haen in response to the drought conditions 05200
2006, the relatively high amount of precipitatiarridg the spring and summer seasons of 2006 imgrove
both forage condition and drinking water availdgifor domestic livestock and Khulan.



During 2006, observations of Khulan indicated lessrement and concentrated habitat use in a much
reduced area. In 2007, accumulated precipitatidgharsoutheast Gobi was higher but more simil@0@56
than 2006 during the winter and spring seasonsofitjh Khulan were not observed in 2007 during
summer and fall seasons, winter and spring obsensbf Khulan were consistent with 2006 observetio
during the same seasons.

Considerable annual variation existed in the amofireégional seasonal precipitation occurring tlgyloaut
the study area (Figure 7). In 2005, the northemtiqgno of the MCP study area received more predipita
during spring, summer, and fall seasons then thealeand southern portions of the study area (€idga).
The latter two regions received approximately #ems amount of precipitation (6 to 7 cm) and both
regions had proportional accumulation of preciptaduring each season.

Southern Study Area Central Study Area North Study Area
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Figure 7a, 7b, and 7c. Regional precipitation mtbutheast Gobi study area in 2005 and 2006.

Seasonal accumulated precipitation in the study duging 2006 was higher in all three regions caegpa
to 2005, both relative to total annual accumulatiod seasonal accumulation by study area regionngu
winter and spring seasons, the three regions adeteduapproximately the same amount of precipitatio
but during summer, the southern region accumulatedo three centimeters more precipitation comgare
to the northern and central regions.

In 2007, annual precipitation appeared to be mai®umly distributed throughout the study area. The
three study area regions appeared to accumulatgadion at approximately the same rate duringngp
and summer. All three regions had received mogteif annual precipitation by the end of the summer
season and precipitation accumulated equally iritheee regions during spring and summer. Compared t
2005 and 2006, the study area in 2007 appeareav®dverage accumulated precipitation that was
distributed evenly throughout the study area.

Khulan Distribution

The location of collared Khulan during summer anditer (i.e., 463 observations occurred during 2005
and early 2006) and uncollared Khulan observedgal@hicular transects (i.e., 51 observations during
2006 and 2007) provided an indication of Khulanribsition in the Southeast Gobi. Locations wereduse
to establish Minimum Convex Polygons (MCP) of Khulgse of habitats during the period observations
were made. Location of Khulan in different vegetatiypes within the MCP also indicated trends in
Khulan preference for habitat in the southeast Gobi

Positions of the eight collared Khulan during theutjht summer of 2005 indicated that Khulan in the
southeast Gobi were widely dispersed. Rangelanidhatsed by Khulan during the summer season was
spatially large (67,248 khand included all or part of ten suoms in southvEsngov province and
southeast Omnigov and Dundgov aimags (Figure 8)inQuhe winter, rangeland habitat used by Khulan
was more concentrated (15,546%mnd was located in and around the Special Pextestea in

southwest of Dorngov province and southeast Omnpgovince. During 2005 and early 2006, the ratio of
winter range area to summer range area was 1nli@ating the apparent need of Khulan to have adres
an extensive range during summers experiencinggtitou




Figure 8. Seasonal MCPs of rangeland area withrebdeise by collared Khulan during 2005 and eadly62

The summer-season MCP derived from collared Khideations indicated that Khulan use their mobility
and capacity to travel long distances to seekadrble habitat. During the summer, Khulan loaatio
relative to topography indicated Khulan sought matieto higher elevation positions on the hill remgnd
plateaus (i.e., green to blue color in figure)n@earsely, Khulan locations also indicated avoidamiceide,
low elevation desert valleys between east-wesglill ranges. The location of collared Khulanidgrthe
winter season indicated Khulan sought out highevagion hills and plateaus dominated by low-stature
shrubs and grasses (Figure 9a) and avoided highrestshrub dominated valleys (Figure 9b)..

Figure 9a & 9b. Left figure (9a) shows small statshrub/bunchgrass habitat found on higher elevatiateaus
and hill ranges. Right figure (9b) shows tall shhatbitat found in low elevation valleys and depi@ss

During the summer and winter seasons of 2006 afd,20hulan were observed along vehicular transects
extending from Mandalk suom in west-central Dorngoavince to the SPA in Khatenbulag suom (Figure
10). Although the MCP defined from vehicular obsgions tends to be linear (since it is an artitddhe
general north-south linear transect followed bywéhicle), the summer and winter range MCPs inditat
southern shift in range during 2006/07 winter samtb the shift observed during the 2005/06 winter.



Figure10. Seasonal MCPs of rangeland area withrebdd<hulan use along North to South vehiculargeats during
2006 and 2007.

The MCP defined by collar observations of Khulanimy the summer of 2006 indicated the much larger
area of summer rangeland habitat used by the Khiilaes MCP defined by collar observations of Khulan
during the winter indicated they again concentrateit use in and around the SPA. The MCPs for 2006
2007 indicated that Khulan have an expansive sumamgye (8,063 k) but concentrate their use during
the winter in a relatively small area of winter gatand habitat (4,405 K In 2006-2007, the ratio of
winter range to summer range was 1:1.8.

Although the ratio of winter to summer range agenat directly comparable between years becaueeof
different methodology used to obtain MCPs, botiosasupport the apparent need of Khulan to havesscc
to larger areas of summer rangeland habitat cordgarevinter rangeland habitat (Figure 11). The nieed
a large summer range is apparent even though 2808igher accumulated precipitation compared to
2005.

Figure 11. Seasonal MCPs of rangeland area withredl and observed Khulan use between 2005 and 2007

The overlap of winter range MCPs, although esthbtisusing different methods and data sets from
different years, suggests that Khulan select siodeifid forms that provide optimal conditions fointer



survival and security. These landforms appeardztim or near the SPA and were centered on the east
west range of moderate elevation hills and platéatise southeast Gobi. The much larger summer
rangeland MCPs indicated the mobility and capaaifit¢hulan to travel long distances to access aewari
of habitats that provided optimal foraging condiaand access to drinking water. Relative to togolgy,
Khulan appeared to utilize habitat associated witierate elevation hill ranges and plateaus fonritlg
southeast Gobi. The lower elevation desert valleysle used, appeared to provide less optimal babsr
Khulan in either winter or summer.

Selected Vegetation Communities

Different vegetation communities and diverse toppyy were contained within rangeland areas used by
Khulan between 2005 and 2007. During the summ@&005, collared Khulan used 15 different vegetation
communities but only five different vegetation commities were used during the winter season. In the
following topographical overlay, the dots represéime of Khulan collared positions are paired with
narrow black lines of differing vegetation typesg{ife 12).

Figure 12. Location of collared Khulan relativeviegetation types and topography in 2005 and 2006.]

Between June 2006 and June 2007, seasonal obeassafiKhulan along north-south vehicular transects
indicated animals used five different vegetatiomownities during the summer season and six differen
vegetation communities during the winter seasoguifé 13).



Figure 13. MCPs of Khulan observed in 2006 and 260ig a vehicular transect relative to vegetatiommunities (the
summer MCP boundary is defined by the green lifelethe winter boundary is defined by the blue MCP

Both of the above figures indicate that Khulan naecess to a diversity of vegetation communitieb an
topography, especially during the summer. Durirggbmmer of 2005, collared Khulan were also
observed in the highest number of communities. Wald be expected to some degree as the highest
number of Khulan points were recorded from the gepldced collars that enjoyed a high rate of fuoreti
However, when compared to winter samples for 2@@6 collection was still consistently high and the
analysis shows that spatial area, topography, rmdumber of vegetation communitites used by the
Khulan is substantially reduced in the winter.



Khulan Habitat Selection

A general idea of Khulan preference for habitats whtained from the 463 GPS collar locations apdbth
vehicular observations. A preference analysis afilgh location relative to vegetation community
suggested that Khulan selectively used specifietagpn communities during summer and winter season
(Table 2). Many communities in the area did notehamy observations of Khulan and were removed from
table 2. Of the khulan used vegetation communitfespnes with a preference value >1 were preferred

Table 2. Khulan preference for vegetation commasiin the southeastern Gobi. Preference for vegetat
communities selected by Khulan. Values above ogwifyithe ratio of the time spent in the community
was larger than its’ area relative to other comiiesii Values > lare highlighted yellow to show thesre
preferred

. Collared Obs. Vehicle Obs.
Cogrg:lr:ty 2005 2006 Community Description
Summer| Winter; Summer  Wintel
Semi-Desert
Steppe
25 Artemisia-bunchgrass, bunchgrass (Stipas@igenes,
Agropyron) steppes with Caragana on lightstingt soils
26 33 16 Petrophytic forbs-Artimisia-bunchgrass (agrapyrStipa)
steppes on the light chestnut and mountain chesuilst
Psammophytic and hemipsammophitic bunchgrappese
27 01 6.2 (Agropyron,Stipa/S,glareosa and gobica/, Clgshes)
steppes with shrubs on light chestnut sandy loamay a
sandy soils.
Hemihalophytic Nanophyton-Artemisia-bunchgrass,
o8 Allium-Stipa _ _
Glareosa steppes on light chestnut solonetz sodls a
solonetzes.
North Desert
Semi-Desert
29 15 0.7

Bunchgrass(Stipa gobica, S.,glareosa)with Anabasis,




Allium, Ajania Artemisia Nanophyton on brown desert
steppe locally

Calcareous soils.

30

0.7

Petrophytic bunchgrass(Stipa gobica, S.,glasa) Ajania,
Salsola laricifolia,Ceratoides papposa, with Canagan
brown soils locally in combination with perennialtsvorts
and solonetz

Brown soils.

31

2.1

Psammophytic bunchgrass(Stipa gobica,S.glareos) wi
Caragana Ceratoides papposa, and Stipa-Cleistogenes
communities on brown loose-sandy soils andsan

32

0.8

Halophytic bunchgrass(Stipa gobica,S.,glareoust) wi
perennial

saltworts, Salsola asserine with Stipa and Allium;
Reaumuria songarica with Stipa and Allium commasiti
on solonetz brown

Soils and their complexes with solonetzes.

Table 2. (cont.)

) Collar Obs. Vehicle Obs.
Community . o
Labels 2005 2006 Community Description
Summer | Winter] Summer Winter
Middle
Desert
Steppificated
Desert
13 07 05 11 ﬁlrriitr)sss brevifolia with Stipa gobica.,S.,glareosa,
33 Nanophyton erinaceum with Stipa, Artemisia, Ajawith
Stipa
deserts on pale-brown locally weakly sotarseils.
Petrophytic Anabasis brevifolia, Sympegma, Ajania,
34 0.6 5 2.9 1.1 | Salsola
laricifolia with Stipa glareosa deserts on palevinmaoils.
Psammophytic Artemisia with grasses, Ceratoides
35 1.9 0.4 1 papposa,
Caragana, Potaninia deserts on pale-brown sanildy s
Halophytic perennial saltworts with Stipa glasa in
36 0.4 1.0 combination with Kaldium deserts on solonchakd a
Haloxylon stands on pale solonetz-solonchak.




Petrophytic Anabasis, Salsola laricifoliangegma,
Amygdalus, perennial saltwort deserts on grey-brown

38 0.8
skeleton
and grey brown raw soils.
Psammophytic Psammochloa, Artemisia, Caragana,
Potaninia,

39 0.7 0.4 Zygophyllum deserts, high Haloxylon stands on grey-
brown,
locally gypsic, sandy, weakly differentiated saitwd
sands.
Halophytic, Reamuria, Salsola passerina, Anabasis
brevifolia,

40 0.9 13 3.8 Brachanthemum deserts on grey-brown solonetz aai
solonchak soils.
Gypsum-halophytic Nitraria, Haloxylon with Nitrar@n

a1 12 perennial

’ saltworts deserts on grey-brown solonchak strongly

gypsic soils.
Combinations of halophitic(perenial saltwort Reauiau
Kalidum,

63 0.1 1.1 Nitraria, Haloxylon) communities on meadow and ffjuf
solonchaks.

Khulan appeared to select for the Petrophytic Fatbmisia bunchgrass steppe community #26
(preference value is 3.3) and the Psammophytichmnass/shrub community #31 (preference value 2.1),
both of which are semi-desert communities withtreddy high grass components. During the winter of
2005/06, Khulan appeared to select for the Petriipklirub-bunchgrass community #34 (preferenceevalu
5). During the 2006 summer season, Khulan appdarselect for the Petrophytic shrub/bunchgrass
community #34 (preference value 2.9). During thetei, Khulan appeared to strongly select for the
Psammophytic and Hemipsammophytic bunchgrass coiityr#2v (preference value 6).

During the two years that Khulan were observedéSoutheast Gobi, highest Khulan use occurred in
vegetation communities classified as belongindheoNliddle Desert-Steppe Desert vegetation type. The
exception to this general statement was the draggiimer of 2005 and the winter of 2006 when Khulan
selected for small stature shrub and bunchgrassntmities (#26 and #27) in the middle region of the
study area classified as belonging to the Semi-D&eppe vegetation type. Although the reason &nul
selected these vegetation communities is not cenpéant species comprising these communities,
especially grasses, are known to be selected bin&gun addition, it is generally believed thatutdm
travel to and reside in areas of recent precipitatConsequently, Khulan use of vegetation comnasmit
during the summer season may be related to reaather in the area as it affects forage growth.

Livestock Distribution in the Southeast Gobi
Although livestock are distributed widely across tkgion, individual herders and their livestock us

southeastern Gobi habitat at a smaller scale thautad. For both Khulan and livestock, access tewat
was the most important constraint influencing rdauwge habitat use.

Table 3. Ulaankhun Herd Movements 16 July 20057té&\@gust 2005. Ger is located near water sourcedovenience of
the herder in providing livestock with drinking \eat



Ulaankhun Herd Movements

Distance from Ger/water Time Spent
<500 m 85.94%
501 -1000 m 1.54%
1001 - 1500 m 4.16%
1501 - 2000 m 1.79%
> 2001 m 6.57%

Khulan overcame water limitations during the 200&ught summer by moving to better forage habitat
while herders’ livestock were limited to movemertdund a known water source (Figure 14). Although th
different scale of livestock and Khulan habitat psesisted in 2006, the scale of conflict for farag
resources decreased because of the presence ofmoaeyvater sources for Khulan. In 2006, the
relatively high spring and summer precipitationt thecurred throughout the southeastern Gobi
substantially reduced drinking water and foragdlaldity as limiting factors to both Khulan and/éistock
use of habitat.

Figure 14. Location of collared Khulan (coloredmgs) and cooperating herder’'s pastureland (gregsjuia the study area
during the summer of 2005.

Access to drinking water is the most important ¢ist to livestock use of rangeland in the soushea
Gobi. Dependence by herders on wells for persamaligestock drinking water also limits livestock
access to vegetation communities. Although acoEkerders’ livestock to vegetation communities was



obtained only for three herders, many herders e livestock were concentrated around available
drinking water sources in the southeast Gobi. Haffgcluring drought summers such as occurred 520
livestock dominated use of much of the southea&ti Gageland vegetation communities.

Herbivore Diet Quality

During the summer of 2005, herders who had agreedltect field information on Khulan were also adk
to collect fecal samples of Khulan and livestoakirtheir co-grazed pastureland. Only one herder,
Hacpau, actually complied with the request, coifecsamples from Khulan, cattle, horses, sheep and
goats. Samples were analyzed by the Texas A&M @ga&nimal Nutrition Laboratory (GANL) using
NIRS fecal profiling techniques. Although the numbésamples collected was inadequate to test
statistically, the results present an opporturatgdin some insight into dietary relationships agtamge
herbivores co-grazing the same pastureland durgh@eght year in the southeastern Gobi.

Both horses and Khulan had similar dietary Crudseé®n (CP) and Digestible Organic Matter (DOM) in
their diet, even though CP and DOM dietary leveéssdightly higher for Khulan (Figure 15). Both éugl
species have lower dietary CP and DOM comparedronant livestock species. Sheep, among the
ruminant livestock, had highest dietary CP and Dé&bng the herbivores, and ruminants have higher CP
and DOM compared to the equine species. A possitpanation for the higher CP and DOM in the diets
of sheep and cattle compared to goats may beltaato species are bulk roughage foragers while the
goat is a selective feeder. If this assumptioroisect, then sheep and cattle have access toisuffic
herbaceous plant material to allow them to optingaantity of forage intake from higher quality ggas

and forbs. Goats, as selective feeders, are lésg@mbptimize forage intake during the summer seas

Herbivore Diet Quality
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Figure 15. Summer dietary quality of five largeliieores co-grazing pastureland in the southeast.Gble whiskers
represent the largest and smallest sample.]



Herder and Khulan Interaction

In 2006, three herders who had participated irirthial phase of the khulan study were further eyeghto
actively monitor khulan use of their pasturelandy 2006. Since herders were paid a fee for eaciak
observed using their pastureland, numbers of kholteserved were verified through photographs taken b
the herder with a digital camera. At the time o$etvation, herders recorded the date and the nuofiber
khulan that were observed and photo verified.

In Mandalk suom of west-central Dornogov provirttes herder Ulaanhukhun recorded khulan observed
on her pastureland between June 2006 and June(ERire 16). Based on the number of khulan recqrded
very few khulan used the northern portion of thalh study area in 2006. The total khulan recorded
during the fall season was 21, and these khulae airecorded between 31 October and 29 Noventber o
2006. During the winter season, the herder recoadedal of 101 khulan using her pastureland betwiee
February and 31 March, 2007. The largest grouprdecbduring the observation period was 50 khulan.
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Figure 16. Recorded observation of khulan on Ula&hbn’s pastureland between 6/1/2006 and 7/1/2007.

The second herder recording khulan use of pastdealaring the same period was the herder Yubaa. His
camp and pastureland was located due west of théeikhulag suom center and north of the Khulan
Special Protected Area (Figure 17). Several freatemponds provided drinking water for livestockhe
area. During the summer of 2006, the herder haglamé recorded observation of 300 khulan. Othen tha
the solitary summer observation, all observatidighalan were recorded in late fall when khulan ever
using fresh water ponds to obtain drinking watetviieen 9 October and 12 December, total khulan
observations on Yubaa’s pastureland was 7,645 3g2Gups. Many of the khulan were observed drinking
from the fresh water ponds, including several hefds500 khulan.
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Figure 17. Recorded observation of khulan on Yubpa'stureland between 6/1/2006 and to 7/1/2007.

Hacpau was the third herder to record observatbkbulan during the same period. Hacpau’s pasiacel
and camp was located close to the boundary of théat SPA southwest of the Khatenbulag suom center
(Figure 18).. Most of Hacpau's recorded observatioccurred during the winter of 2006 and the winter
and spring of 2007 (Figure ). During the winte2606, total observed khulan was 1,319 in 71 differe
groups ranging in size from 3 to 42 khulan. Dutting winter of 2007, hacpau recorded 21 observatibns
198 khulan with herd size ranging from 3 to 21 EmuIThe largest total number of khulan recorded
occurred during the spring of 2007 when Hacpaurdsmbobserving 1,798 khulan in 82 different herds.
The largest number of recorded khulan in one harihd the spring season was 100.
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Figure 18 Recorded observation of khulan on Hacpau’s pastudsbetween 6/1/2006 and to 7/1/2007.

Although it is unknown if all khulan using the terberders pastureland were recorded, the threefserd
were enthusiastic about both recording khulan fiskeir pastureland and verifying khulan numberwit
digital photos. At the end of the study, the hesdeqpressed disappointment that the study was @adhid
that their supplementary source of income was @ndihey also expressed enthusiasm to participate in
any future studies even though they had encounsme resentment from neighboring herders relative
their windfall income or suspicion that the herdeese “spying for the government.”

CONCLUSIONS

The conclusion of Phase 1l field research occumetie summer of 2007, approximately 3 years dfter
start of the Khulan project. During the courseh# study, it was the opinion of the researchersKhalan
were noticeably more scarce in many areas of tHa.@ophase |, the combined effects of poaching,
habitat change, human conflict for resources, anddcape fragmentation were believed to collegtivel
reduce the population of Khulan by 10% annuallgdirect, this precipitous decline would have restlic
the 2003 population of 20,000 animals to less thBB800 in 2007. Another population census is neéued
order to validate this rate of reduction and thengng scarcity of Khulan in the area. During tloeicse of
the second phase we were able to draw several lusiores important to future research and consarmati
efforts.

Precipitation Influence on Herbivore Distribution

Evaluation of annual and seasonal precipitatior dwee years in the southeastern Gobi indicated th
following conclusions:

Precipitation is variable between years, seasankregions.
Most precipitation occurs during the spring and swenseasons
Fall and winter seasons usually lack substantiadipitation events



With the onset of summer drought in the southeasBahbi, the competition between livestock and Khula
for available water sources increases. Khulan awordyling with herded livestock and are forceddage
further in search of unoccupied water sources.

The data from both collared and vehicular obsertéuilan indicate Khulan were distributed over aavid
range of habitats during the summer and fall segssith an even wider range of habitats coverethdur
periods of drought. Summer MCPs are still largantivinter, even in years with high accumulated
precipitation. Ranges tend to be concentrated duhia winter and localized around the Khulan SPA.

Community Preference and Diet

As a corollary to the range patterns exhibitedumsnher and winter months, the Khulan diet is mucheno
diverse during the summer than in winter. Spedificaata points confirm grazing in 16 differenpgs of
plant communities during the summers, but only f@enmunities during the winter. However, when
looking at vegetation community preference shtfisye may be more changes in community selections
between years than season. In large part thisedatainfall patterns between years. In genehal, t
communities preferred at any time during the stwdye consistant with expectations developed from
observing domestic equines.

During the summer of 2005, fecal samples were c@ikand analyzed at one location and little déffee
was observed in crude protein (CP) and digestiatganic matter (DOM) in the diets of domestic herse
and Khulan. There does appear to be a large diféeein dietary quality when khulan were compared
with goats, sheep, and cattle. More research idatet® verify this relationship across the Gobiaag

Herder and Khulan Interaction

Herders and Khulan in the southeastern Gobi inte@atinuously throughout annual cycles, but not
necessarily on a daily or even a seasonal basigntation obtained during Phase Il of the Khulardgt
supported Phase | findings and further explainéstactions. Findings of the Phase Il study indiddtet:

Khulan need access to a greater variety of halitaisg the summer; there is a preliminary
indication that khulan have preference for vegetatiommunities and land form, and that Khulan
access to nutrients in rangeland vegetation comiesris similar to domestic horses.

Khulan quite readily use surface water even if bexhmps and livestock are in the immediate
vicinity. This indicates that Khulan are tolerafithomans and livestock that maintain established,
non-harassment patterns.

The high mobility and capacity to travel limit potel for forage competition with individual
herders, but high density of herders throughoukthdan range increases competition for forage,
especially during drought years, and especiallyhéders dependent on surface water for
livestock.

Economic development of, or more intensive livektose of winter range habitat, would be
especially harmful to sustainability of the curréthtulan population because the area of winter
range habitat is substantially lower compared tarser range habitat.

Herder Collaboration

One of the more enthusiastic persons involvedijdtudy was an older herder who lived several
kilometers west of Khatanbulag suom. When tryingptate him for data retrieval, it was common foe t
research team to ask other herders about the dacatihis camp.By the end of the study, his neigibo
referred to him as “the herder with the camerald@al story had been circulating, unbeknownst & th
researchers that this herders’ black GPS trackimigieas actually monitoring Khulan, and that if the
herder was nearby any poached Khulan would be @etend reported by satillite communication to the
aurorities.



Another herde was fortunate enough be camped Haliedhat turned out to be a popular Khulan watgri
hole. After being paid substantial sums of moneptotograph and record hundreds of Khulan near his
camp, the word began to spread that Khulan wewerative source of income. On subsequent tripaeo t
herders’ camp, research team members were appbaaheestly by other would-be Monoglian
collaborators.

In these cases and others, the involvement of lremdeollection of the data was more than just an
efficient way to employ year-round researchers iiaraote area. It also began the critical process of
transferring a conservation ethic to the local peego were usually the only authority at presentte
landscapes beyond UB. Perhaps the most importao¢ if this puzzle was finding a way to place a
monetary value on living Khulan. Secondly, thespriomptu field technicians intentionally or
unintentionally became a major factor to dissuamteching in their pastures. Lastly, just by virtde o
having the research connected to local populat@wayeness of the Khulan’s dire situation can éffety
reach the people who are most able to make a eliféer.

Future of the Khulan

As in Phase |, this report still supports the posithat the future of the Khulan, and many oth@neals, is
tied to the circumstances of the Gobi herder.dflierders are displaced, experience compromised
livihoods, maintain negative attitudes towardsKihelan, or engage in free market practices that
encourage hunting of wildlife or development ofdarsources, then the Khulan population will camtin
to decline rapidly.

The main threats facing the Khulan are:

1) lllegal poaching

2) Habitat change (desertification)

3) Landscape fragmentation (fences and infrastructure)
4) Livestock competition with Khulan for water and dge

Phase Il findings clearly indicated that Khulanahége tracts of land, especially during the summe
Whenl/if these resources and movement opporturatiesot available to wild herbivore such as thel&hu
because of fencing, railroads mineral exploitatmmgther human intrusion, than landscape fragntienta
may be the final causative factor in the demisthefKhulan.



