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Fig. 1 Landscape map of study area. (a) study site map of Mongolia; (b) map of Mongolia.
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Digital Elevation Model (DEM)

Fig.2 Digital Elevation Model (DEM) of the mammal colonies in the study site.
O: Microtus brandti, /\: Ochotona daurica, [): Marmota sibivica, DEM: ASTER GDEM, Continuous line: Road, Wide continuous line: River,
Dotted line: Wadi
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Fig.3 The distribution of colonies of small mammal’s in study site.
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Fig. 4 The habitat selection of three species of small mammals, calculates from vegetation index (Modified

Soil-adjusted Vegetation Index 2 (MSAVI2)).
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Table.1 The paired multiple comparisons of vegetation index
(MSAVI2) between different colonies and different species
using Steel-Dwass method.

Pair Result Expectations | Dispersion | Test statistic
(1,2) P<0.05 255 508.367 —4.524
(1,3) P>0.05. 195.5 160.801 —0.237
(1,4) P<0.05 255 508.493 —4.523
(1,5) P>0.05. 161.5 26.639 0.291
(1,6) P>0.05. 178.5 83.78 —2.706
(1,7) P<0.05 986 16067.1 —3.988
(2,3) P<0.05 108 89.118 3.178
(2,4) P>0.05. 150 296.478 1.481
(2,5) P>0.05. 84 13.769 1.617
(2,6) P>0.05. 96 474 —0.218
2,7 P<0.05 666 10855.7 3.446
(3,4) P<0.05 45 89.228 —3.176
(3,5) P>0.05. 175 2.5 0.949
(3,6) P>0.05. 22.5 10.982 —2.263
(3,7) P>0.05. 260 4235.73 —2.22
(4,5) P>0.05. 84 13.808 1.615
(4,6) P>0.05. 96 47.486 —1.234
4,7) P>0.05. 666 10852 2.333
(5,6) P>0.05. 2.5 1.25 —1.342
(5,7) P>0.05. 50 814.737 —1.209
(6,7) P>0.05. 153 2493.43 1.973

*Pair colony

. The new colony of Microtus brandti
. The old colony of Microtus brandti
. The new colony of Ochotona daurica

. The new colony of Marmota sibirica
. The old colony of Marmota sibirica

. No colony

1
2
3
4. The old colony of Ochotona daurica
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Abstract

In the mountain steppe of Mongolia, the burrowing rodents and lagomorph species are considered the main
ecosystem engineers. Among them, Microtus brandti, Marmota sibivica and Ochotona daurica are most
numerous. During field survey in 2010 in Mongolia, we was found an unique place where all above species
were presented in the same location, despite the fact that M. sibirica and O. daurica are mesophyllic, and the
M. brandti is xerophyllic species. To find out the intra- and inter-relations between such sympatric species,
we analyzed spatial distribution of the colonies based on ground survey and the satellite imagery (ALOS
AVNIR-2). The locations of each colony were analyzed based vegetation index (MSAVI2), and digital
elevation model (DEM), using GIS technique. It has been found that all three species are used different type
microhabitats. Mesophyllic species such as O. daurica and M. sibirica used places with higher indices of
MSAVI2, while M. brandti selected area with short and sparce vegetation characterized by lower indices of
MSAVI2. Moreover, the winter colonies of M. brandti located in different microhabitats.



