4. Results

4.1. Population Trends

Human population in Mongolia more than tripled betw 1950 and 2005, with the most rapid
increase occurring during the socialist collecpresiod (Fig. 8). In addition, a steady trend from a
predominantly rural to a predominantly urban popatahas occurred during the previous 50
years. During the transition period, the Gobi Radias, and continues, to lose its’ rural herding
population as herders move out of livestock pradacaind become residents of suom centers,
aimag centers, and the three major urban areadehEnt, Darhan, and Ulaanbaatar.
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Livestock numbers, on the other hand, remainecrathnstant from the 1960s to the late 1980s.
However, with the breakdown of the collective sgsteubsequent privatization of the livestock
herd, and the absorption of unemployed urban re@deho had no other recourse than livestock
production, numbers increased dramatically durmeglt990s to a peak of 33.5 Million total
animals in 2000. This increase was mainly due gbdri goat, cattle and horse numbers, whereas
camel numbers have steadily decreased. Sheep nuaneealso decreasing as herders replace
sheep in the herd with goats. Two consecutive hamsters Dzudwinters) in 2000/01 and
2001/02 resulted in high livestock mortalities,nfravhich numbers have not recovered (Fig. 9).
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In the SE Gobi, human population and livestock nerslfollow the national trend. Between
1985 and 2004, the human population of the 13 sénoneased from 41,072 to 62,735 (53%
increase; Fig. 10). The most dramatic increasaiingn population occurred from 1985 to 1995
and was mostly due to population increases in am (Dorngov aimag center) and
Dalanzadgad (Omnigov aimag center; Fig. 11).

During the same period, livestock numbers increfsed 761,973 to 1,121,095 (47% increase).
The main increase occurred between 1990 and 20i0Wiog the collapse of the collective (Fig.
5). Similar to the national situation, the increastvestock numbers corresponded with a change
in livestock composition. The most dramatic shdtarred in goats and camels with the
percentage of goats increasing from 30% in 197886 in 2004, and the percentage of camels
decreasing from 18% to 6% during the same periad (2).
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Fig. 12. Change in livestock composition in thesd@ms of the study area in the SE Gobi from
1970 to 2004.

Due to the change in livestock composition, ovegedlzing pressure has increased only slowly.
Following the high mortality of livestock numbers2000/1, grazing pressure from livestock is

presently even lower than in 1970 (1970: 2,830 &dh) 2004: 2,691,908 sfu). Average stocking
densities from 1970-2004 have varied from 17 taf22100ha.

! One sheep food units (sfu) is the amount of drgde needed to feed an average Mongolian shedp for
year, which is approximately 365 kg (FERNANDEZ-GINEZ 1999). Theequivalencies for the other
species are: 1 camel = 5 sfu, 1 horse = 7 sfunyedk = 6 sfu, 1 goat = 0.9 sfu.



4.2. Khulan Distribution

We were able to find khulan distribution maps infigolian, Russian and German reports for the
periods 2003, 1994-1997, 1975-1985, the 1970s,-1943 and the fcentury (Fig. 8-12).
Unfortunately, monitoring methods were either ppaidscribed or were missing altogether,
making interpretation difficult. Apparently, the stalramatic decrease in the distribution range
in historic times occurred during the™@entury, restricting khulan distribution to thelfsareas

in the south, southwest, and the depression ajrisat lakes in the Altai Gobi (Fig. 13).
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Fig.13. Search effort and estimated distributiange based on a survey in October 2003
(Source: Enkhbileg D. based on Mongolian MinisttWature and Environment 2003).

By the 1970s, khulan had disappeared from the dsjue of the great lakes and were restricted
to the Main Gobi Region (Fig. 13). Simultaneousiy population either expanded or shifted it's
main distribution area further eastwards; whereake 1970s and 1980s the South Gobi was the
key khulan area, by the 1990s the SE Gobi becaenkey distribution range, which still appears
to be the case today (Fig. 14-17).
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Fig. 14. Khulan Distribution 1994-1997 based oniakrand ground surveys (Reading et al.
2001)
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Fig.15. Khulan distribution 1975-85 (Source: Ashghekina pers. comm.)



Fig. 16. Khulan distribution in the 1970ies (SocetrZevegmid and Dawaa 1973).

Fig. 17. Most likely Khulan distribution in the .@entury, 2: Distribution area 1943-1945 (after
Bannikov 1954 in Zevegmid and Dawaa 1973).



4.2.1. Khulan Capture

Between July 3 and July 7, 2005, we captured adid+eollared 7 khulan; 3 mares and 4
stallions, at three different locations (TableAl).animals recovered smoothly from anesthesia
and two were seen back at the water point withmteurs of the capture (Fig.18-19).

Table 3. Khulan captured and radio-collared in BE Gobi.

Date Time ID Sex Age  Method Place typ Place name
(years)
03.07.2005  15:20 58848 female 5 hide riverbed  Chuluut
09.07.2005 11:20 58849 male 4 chased flat steppe Shar Khat
03.07.2005 21:15 58850 female+foal 7 hide riverbed  Chuluut
03.07.2005 09:10 58851 male 2-3 hide riverbed  Chuluut
09.07.2005 13:50 58852 male 4 chased flat steppe Shar Khat
05.07.2005  21:20 58853 male 5-6 hide canyon  Shivnee
04.07.2005  21:00 58854 female+yearling 11 hide canyon  Shivnee

Fig.18. Collared khulan quickly recovering from anesthesia (Photos: P. Kaczensky).

Fig. 19.
Collared
khulan back
with the
main group
drinking at
pot holes
only a few
hours after
the capture
(Photo: C.
Walzer).




4.2.2. Collared Khulan Distribution

Between July 2005 and February 2006, we receiv8d3d8S locations of the collared khulan.
Although collars were programmed to attempt 1 Gie&tion every 7 hours, on average only
0.83 GPS locations were actually realized (Table 4)

Of the seven collars, one stopped transmitting afte weeks (collar 58849, a young stallion) —
the collar may have failed or the animal was kikexl the collar destroyed. The remaining 6
collars still transmit data, but at fairly irreguiatervals.

Table 4. Khulan location statistics 07.07.2005-262006.

%

ID from to Ndays Nloc loc/day success N %
protected area

58848 07.07.05 18.02.06 226 254 1.12 0.37 0 0.00
58849 09.07.05  30.07.05 21 34 1.62 0.54 0 0.00
58850 09.07.05 16.02.06 222 136 0.61 0.20 37 0.27
58851 07.07.05 23.01.06 200 127 0.64 0.21 0 0.00
58852 09.07.05 23.01.06 198 140 0.71 0.24 38 0.27
58853 07.07.05 05.01.06 182 123 0.68 0.23 36 0.29
58854 07.07.05 02.12.05 148 66 0.45 0.15 19 0.29

Total /| Mean 880 0.83 0.28 130 0.15

4.2.3. Distances Covered

Distances covered within 7 hours, 14 hours, 21$aund 28 hours followed an almost perfect
linear relationship (Fig. 20). Based on this relaship, daily distances covered within 24 hours
averaged 11.856 m.
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Fig. 20. Distances traveled within 7-hour timepstésampling interval of GPS locations).

Especially during the summer, individual khulanwbkd periods of directed movements,
covering large distances in short time periodsipbss search of green pastures. Two khulan
moved over 200 km straight-line distances fromdigture side within less than one month (Fig.
21).

The movement pattern of the young stallion 58851 aiyservation of a group of khulan along the
Trans-Mongolia railway fence (Fig. 22), suggestt this traffic axis poses a serious barrier for
khulan movements. Furthermore, clumped locatioosgthe border fence during the winter
support the impression that fences severely inktidlan movements.



Fig. 21. Movement paths of individual khulan betwéely 2005 and February 2006.

Fig. 22. Group of 9 khulan (including 1 foal) wialg on the west side of railway along the
railway fence (near Airag soum on 17.07.2005, PhBtdaczensky).




4.2.4. Home Range Size

The area covered by all animals together, the 10§ mum Convex Polygon (MCP), was
92,200 km2. Animals used the eastern-most portiddronigov province and all parts of
Dorngov province west of the railway track (Fig)28nly 130 (15%) out of 880 locations fell
into a protected area, mainly in the Small GobitBc8y Protected Area (SPA; Table 7).

Fig. 23. Total area used by all collared khulartlwe SE Gobi between July 2005 and February
2006.

Area covered by individual khulan within the 8-mlasistudy period was huge and ranged from
10,747 km2 to 43,105 km? (Fig. 24, Table 5).

Table5: Areas covered by individual khulan durihg study period.

ID Sex Monitoring MCP

from to (km?)
58848 female 07.07.2005 18.02.2006 18,258
58849 male 09.07.2005 30.07.2005 10,747
58850 female+foal 09.07.2005 16.02.2006 23,160
58851 male 07.07.2005 23.01.2006 43,105
58852 male 09.07.2005 23.01.2006 12,841
58853 male 07.07.2005 05.01.2006 18,044
58854 female+yearling 07.07.2005 02.12.2005 39,339




Fig. 24. Areas covered by individual khulan over8amonth period in the in the SE Gob study
area.

4.2.5. Khulan Seasonal Habitat Use
Individual khulan roamed over the largest areardgutihe summer season (Fig. 25), shifted

towards the south in fall (Fig. 26) and restrictealst of their movements to a 50 km wide strip
parallel to the Mongolian-Chinese border in thetesir{fFig. 27).

Fig. 25. Seasonal use of habitat by collared khutathe SE Gobi (July — August 2005).



Fig. 26: Seasonal use of habitat by collared khutathe SE Gobi (September — October 2005).

Fig. 27. Seasonal use of habitat by individuall&hun the SE Gobi (November — December
2005).



4.3. Herbivore Distribution in the SW Dorngov

4.3.1 Khulan Distribution

On five field trips to the SW Dorngov study aredween June and October 2005, we counted a
total of 4,769 khulan in 423 groups (Fig. 28). Disttion varied among trips and was highly
grouped, with herd size varying between 1 and Z@ble 5).

Table 5. Number of khulan counted during 5 tripghie SE Gobi between June and October
2005.

Number of Khulan counted

Time period total groups min. max.
Team 1:

24 June - 17 July 2005 3,729 338 1 200
Team 2:

June 2005 381 37 1 76
July 2005 206 18 1 100
August 2005 345 19 1 100
October 2005 108 11 1 25
Total 4,769 423

Fig. 28. Locations of khulan groups encountered between June and October 2005 in the SW
Dorngov Study Area.

Khulan location along the vehicle transects duthmgfive field trips varied considerably between
June and October. Areas that had high khulan usegdone trip would often have no, or very



little, apparent khulan use during a subsequepntitrdicating the high mobility of khulan and
their capacity to move long distances in a shoretperiod.

We additionally documented 140 khulan carcassewjadar vehicle transects (Fig. 29). More
than half of these carcasses we found in a 50 kimsaround the soum centers of Undurshil
(45), Mandakh (23) and Baya-Ovoo (12) suoms. Th@nty of the carcasses were fresh (i.e., <
1-year old) and showed signs of human induced titgr{a.g. knife cut marks, bullet holes,
boned-out hindquarters). With the exception of onwvo carcasses, we did not find any
evidence of predation or even scavenging by manamairedators.

Fig. 29. Locations of khulan carcasses encountered between June and October 2005 in the SE
Gobi in Mongolia.

4.3.2. Livestock Distribution

Dorngov province in 2005 had approximately 1 miltotal head of livestock (Fig 30). Although
the five principle livestock species were represémh Dorngov province, goat and sheep
together comprised over 83 % of total livestockagoer head basis and together was the
dominant large herbivore-grazing animal in the pros.

For purposes of this study, we separated Dorngovipce into two sub-areas: a) SW Dorngov
which is comprised of suoms south of the Trans-Mdiagailroad and which have populations of
khulan, and b) NE Dorngov which is comprised ofraaaorth of the railroad and which have
occasional or no khulan populations. Although SWrgov encompasses a much larger area
than NE Dorngov (7.23 mil ha vs. 3.63 mil ha), ldager sub-area has only 48 % of total
livestock in the aimag. Compared to NE Dorngov, B@/ngov has a higher population of camel
and goat, an almost equal population of cattle,faner horse and sheep numbers, although the
concentrated population of khulan partially offstits lower number of horses in representing
equine large herbivores.
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Fig. 30. Relative numbers of large herbivores imfigmv aimag.

The different herd structures found in the sub-sueDorngov province may partially be
indicative of different vegetation types occurringhe two areas. Camel and goat are more
adapted to desert vegetation types found in themad SW Dorngov study area. As in most
other provinces, goats are raised for their Casémwenl and have supplanted sheep as the
dominant small stock grazer. Viewed from the ecaiegrarspective, this is rational decision-
making by herders because of the high monetaryewaiilCashmere wool that, during the
transition to a market economy, has been valudughsas USD20.00/kg. Viewed from the
perspective of livestock management, a rational keucture, and environmental impacts to the
pasture resource during adverse weather and clisniaen events, herder decisions to increase
goat numbers are less rational. Gobi herders fiegdieal ratio of goats to sheep is 1:2, the actual
ratio of goats to sheep in Dorngov aimag is 1.2tiich indicates current herd structure in SW
Dorngov is less than ideal.

The goat to sheep ratio in SW Dorngov province.@tllhas implications for sustainability of
both extensively managed pastoral livestock pradaand khulan populations, especially during
severe drought years, such as occurred betweenat@P2002. During this period, grazing by all
large herbivores had a severe impact on ecologaaition of shrub steppe vegetation
communities, especially in areas of apparently figéstock densities around natural water
sources and wells. Although areas near water se@amg camps are naturally high impact
grazing/browsing areas because of concentratecbhnse, degradation from grazing/browsing
was extensive throughout the Desert Steppe ecalogpnie. Goats, which are selective feeders
by nature, and have a muzzle morphology and rurapadity characteristic of selective feeders,
as well as locally highest numbers, are implicatea primary degradation factor of the desert
steppe ecological zone. Mortality of goats is dlgfh during severe dzud winters because goats
have minimal capacity during summer and fall toestoody fat needed for over-wintering.



4.4, Khulan and Human Interactions
4.4.1. Spatial Interactions

Although the exact location across the SW Dorndauysarea of herder summer and winter
camps was not obtained during this study, we resmbodmp locations and number and location
of livestock by kind as they were encountered alifvegvehicular transects. Each vehicular
transect route traversed the six soums comprisie@iVV Dorngov study area and followed,
where possible, a different route (Table 6).

Table 6. Large herbivores encountered along seddomasect routes in SW Dorngov study area.

Early Mid Early

June Mid July  August October Average
Live Khulan 377 271 255 108 252.8
Dead Khulan 23 0 11 32 16.5
Gazelle 80 5 371 528 246.0
Ibex 1 0 0 0 0.3
Argali 8 0 0 3 2.8
Large Stock 210 540 325 300 343.8
Small Stock 35 706 250 740 432.8

Most observations of livestock, both large and §madre associated with water sources and/or
herder camps. Often livestock were being waterewh fnand-drawn wells (i.e., shallow
traditional wells or broken, shallow-depth screwlsjeLivestock watering appeared to be on-
going throughout the day in areas occupied by s¢werding families, with livestock waiting
their turn to water. Large livestock were occasilynabserved at considerable distance from
water sources, or if observed near a well, theyewsually unattended by a herder.

To gain a better understanding of livestock distiin, eight backpack GPS units were deployed
throughout the SW Dorngov study area (Fig. 16)e&ed herders were asked to carry the
backpack GPS units whenever they interacted withared their small stock. Herders were also
asked to keep a daily log of encounters with khalanheir respective pasture areas, and to
obtain fecal samples from all livestock and wildithey encountered during the three-week
period livestock GPS locations were being recorded.

Small livestock GPS positions were obtained ovevato three week period in late summer and
early fall of 2005. Tracking livestock with GPS tsprovided insights into, and increased our
understanding of livestock production and use séueces by sympatric large herbivores.
Tracking small livestock also helped define intéiats between livestock and khulan (Fig. 31-
32).



Note: Names represent locations of herders with [BRStock tracking units. Colored points are lémas of satellite-collared khulan.
Graphic Source: Oregon State University

Fig. 31. Location in late summer of GPS equippedérs (names) and collared khulan (multi-
colored points) in the SW Dorngov study area.

Five of the livestock GPS units were recovered flmrders during the October field visit. Of the
other three herder GPS units, one of the herdersrieaved out of the SW Dorngov study area to
northeastern Dorngov, one herder was known to bésinormal grazing area but was moving
and could not be located at that time, and oneensrdurrent location was unknown to suom
officials.

Downloaded herder GPS information from the fiveorewed GPS units indicated that one herder
did not carry the backpack GPS unit when herdivesliock, one herder evidently carried the
GPS unit with him during a relatively extensivgtalong the border with China, and three
herders deployed the units as requested (grey, &ieas82). Two of the three herders made daily
“log” entries of khulan encountered while herdimgadl stock and collected fecal samples from
all large herbivores, including khulan (Appendix Bhe kind of animal distribution information
collected for livestock belonging to Ulaankhun éding household in Mandakh suom) by the
GPS unit is shown in Fig. 32.



Ulaankhun Flock Movements

Fig. 32. Distribution of Ulaankhun’s small livestoduring the 3-week period GPS positions was
obtained.

During the 6-week period small livestock were tiedtklivestock spent over 85 % of their time
within 500 meters of the herder’s ger. Since mestlér's gers are close to a water source,
maintaining access to drinking water is a majotdiatimiting animal distribution in SW
Dorngov. Loitering time around ger/water locatiamalso a primary cause of animal induced
degradation of forage resources found in closeipnibxto ger/water sources. The remaining 14
% of small livestock’s time was spent at greatstatices from ger/water source locations.

We assume that location of small livestock at dis¢és > 0.5 km from the ger/well position
represents the portion of small livestock’s timevimich food intake through grazing or browsing
is maximized. Since khulan are seldom in close ipnitx to gers, wells, and water sources
dominated by livestock, most direct contact betwlagstock and khulan will probably occur
during this longer distance grazing.

Small stock are always herded when grazing atriiesfrom the ger. Daily grazing activities
that occur between 500 m and 4000 m distance framllarepresent habitat normally grazed on
a daily basis (Figs. 33-34). Small stock grazingalbitat at distances greater than 6000 m from
the ger represent movements of the entire campivaesdock to a different location, or the herder
grazing the livestock between two or more watersesiover a period of several days (Mon.
otar).



Ulaankhun Flock Movements
16 July 2005 to 20 July 2005

Fig. 33. Five-day distances small livestock tradelelative to water source/ger location.

The dependency of livestock on humans to providemand security needs limits both small and
large livestock’s use and adaptability to the Gabiironment. Livestock grazing becomes
limited to nearby plant communities whereas thdamwith high mobility and speed, which is
the basis of khulan security, can maximize botHityjuand quantity of forage intake from a
diversity of plants and plant communities (Fig..34)

Note: Gray, irregular shaped areas on the magiara grazed by small livestock in late summereanlty fall. Various colored dots
on the map are satellite recorded khulan posititnigg late summer and early fall.
Map Source: Russian-Mongolian Complex Ecologicat@{UNEP 1999).

Fig. 34. Difference between livestock and khulareas to forage habitat.



