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Abstract. Mongolia, located at the northern edge of the Central Asian deserts and the southern boundary of the vast Siberian tai-
ga, encompasses a unique mosaic of ecosystems situated within a transitional zone of major biogeographic regions. This distinc-
tive geographic setting has significantly influenced the distribution, species composition, and population dynamics of its mam-
malian fauna, resulting in an assemblage with exceptional ecological and evolutionary significance rarely mirrored elsewhere.
Home to a rich diversity of rare, endemic, and endangered species that reflect the ecological traits of both desert and forest bi-
omes, Mongolia’s mammal fauna plays a vital role in maintaining ecosystem stability, conserving biodiversity, and supporting
local food security. Recognizing these ecological and socioeconomic values, national conservation policies have emphasized
the need to protect the genetic integrity, population structures, and habitats of wild mammals from the growing threats posed
by climate change, natural disasters, human activities, and infectious diseases. Key strategies include in-situ conservation
of rare and threatened species, the promotion of sustainable use, and the development of captive breeding and recovery pro-
grams to align conservation goals with national livelihood needs. Effective management of mammal populations necessitates
region-specific ecological and economic assessments to determine their distribution, abundance, and potential for sustainable
use. Ensuring that wildlife utilization does not compromise natural reproductive cycles, while enhancing the competitiveness
of Mongolia’s ecologically sound wildlife products in global markets, remains a pressing challenge. To date, 145 mammal
species, representing 8 orders, 25 families, and 84 genera, have been recorded in Mongolia. This includes numerous endemic
and evolutionarily relict taxa, underscoring the country’s importance as a biodiversity hotspot in Central Asia. Many species,
particularly those inhabiting the arid steppes and desert ecosystems of the Mongolian Plateau, are globally unique, placing an
international responsibility on Mongolia to safeguard their persistence. This article synthesizes key findings from authorita-
tive scientific literature and monographs, incorporates recent research by the authors, and offers an overview of Mongolia’s
cultural heritage in wildlife stewardship, its conservation achievements, the current state of mammalogical research, and the
emerging challenges that may shape the future of its mammalian biodiversity.
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Khan Khubilai from 1272 to 1289, and The Journey
to the Eastern Parts of the World by French envoy

Introduction

Mongolia’s tradition of wildlife protection stems
from its ancient nomadic civilization, which empha-
sized living in harmony with nature. Traditional live-
lihoods such as livestock herding and hunting have
contributed to the socio-economic value of wild ani-
mals. Researchers have highlighted that over 40% of
the country’s fauna have become an inseparable part of
traditional Mongolian life.

Historical records such as the Secret History of
the Mongols (1240), The History of the Mongols by
Giovanni del Plano Carpini (1245-1247), The Travels
of Marco Polo, who served at the court of the Great

William of Rubruck (1253-1255) contain brief but im-
portant mentions of the flora, geography, and wildlife
of Mongolia, providing valuable historical sources for
understanding the conditions of that time.

From the 1870s to the 1930s, Russian and Sovi-
et scholars working in Central Asia and Mongolia,
such as N.M. Przhevalsky (four expeditions between
1870—-1883), G.N. Potanin (four expeditions between
1876-1899), M.V. Pevtsov (1878-1879), and P.K.
Kozlov (six expeditions between 1899-1926), laid a
foundation for scientific knowledge about Mongolia’s
fauna. Other notable researchers during this period in-
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clude G.E. Grumm-Grzhimailo (1909, in Khuvsgul,
Altai, and Khangai), V.V. Sapozhnikov (1905-1909,
in Mongolian Altai), M. Schreiber (1905-1906), V.
Novitsky (1906, in Eastern Mongolia), M. Mollesson
(1895-1908, in Selenge), and V. Dorogostaisky (1907
and 1910, in Khuvsgul region).

Following the 1921 People’s Revolution, which es-
tablished a new government, significant efforts were
made to modernize the legal framework for natural
resource management and wildlife conservation, par-
ticularly for game animals and forests, until the 1940s.
The establishment of the first Mongolian academic in-
stitution—the Institute of Sutra Studies—in 1921, and
its reorganization into the Institute of Sciences in 1930,
broadened scientific research across livestock, geolo-
gy, geography, botany, zoology, and economics. The
founding of the Zoology Department at the National
University of Mongolia in 1942 laid the groundwork
for modern zoological education and training. The ex-
pansion of the Institute of Sciences into the Mongolian
Academy of Sciences in 1961, followed by the estab-
lishment of the Institute of Biology in 1965, created a
solid base for diverse zoological research and the de-
velopment of national experts.

Between 1940 and 1960, during the socialist era,
state policies emphasized the exploitation of natural re-
sources, including widespread geological exploration,
organized fishing and hunting, and product standard-
ization. The state established centralized systems for
planning, preparing, and distributing wildlife products.
From the 1960s to the 1970s, international scientific
collaborations with East Germany, the Soviet Union,
Poland, Czechoslovakia, Bulgaria, and Hungary gen-
erated vast biological datasets, produced numerous
scholarly works, and trained a new generation of re-
searchers.

The joint Mongolian-Soviet Biological Expedi-
tion marked a new era of research aimed at evaluating
and conserving Mongolia’s biological resources. Over
more than 50 years, this expedition has conducted
wide-ranging studies with deep scientific and practical
value, particularly in enhancing human resource capac-
ity, producing degree-holding scientists, and analyzing
the composition and distribution of Mongolia’s soils,
vegetation, and fauna.

During this period, more than 6,500 scientific publi-

cations have been produced, documenting Mongolia’s
flora and fauna, biodiversity, natural characteristics,
and ecological patterns.

Environmental legislation advanced significantly
between 1960 and 1990, with nearly all environmen-
tal components gaining legal protection. This led to
the formation of a comprehensive legal framework for
environmental protection in Mongolia. Between 1994
and 2002, a new legal system was established, resulting
in the enactment of around 30 environmental laws.
The establishment of the Ministry of Nature Protection
in 1987 created an integrated system for addressing en-
vironmental issues. The ministry focused on improving
the legal framework for conservation, introducing eco-
nomic valuations and fees for resource use, and align-
ing national policies with sustainable development
goals in the emerging market economy.

By joining international organizations such as the
United Nations in 1961, UNESCO in 1962, the World
Health Organization in 1963, and the World Meteoro-
logical Organization, Mongolia gained access to global
environmental initiatives and assumed certain interna-
tional responsibilities.

In 1992, during the United Nations Conference on
Environment and Development held in Rio de Janeiro,
Brazil, Mongolia proposed to designate its territory as
a globally significant ecological region. The explanato-
ry note circulated at the summit was well received by
the international community. In support of the “WWF
Living Planet Campaign 2000,” the President of Mon-
golia announced in 1997 that 30% of the national ter-
ritory—equivalent to 49 million hectares—would be
designated as protected areas, as a gift to the planet.
This commitment was later reflected in the “National
Program on Special Protected Areas,” which is current-
ly being successfully implemented.

As of 2020, Mongolia had designated 120 areas
covering 32.8 million hectares across 21 provinces
as state-level Special Protected Areas, accounting for
20.9% of the national territory. Including both state and
local-level protected areas, the total protected land area
amounts to 46.8 million hectares, representing 29.9%
of the country’s territory.

Since Mongolia’s transition to a market economy in
the 1990s, the country has actively joined various inter-
national treaties and conventions related to wildlife and
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biodiversity. These include the Convention on Biolog-
ical Diversity (CBD), the Convention on International
Trade in Endangered Species of Wild Fauna and Flo-
ra (CITES), and the Convention on the Conservation
of Migratory Species of Wild Animals (CMS or Bonn
Convention), among others.

Laws such as the Law on Environmental Protection
and the Law on Fauna, along with other specific legal
frameworks, have been enacted to ensure the sustain-
able use and conservation of natural resources. This
has created a modern legal foundation for protecting
biodiversity and wildlife at both national and regional
levels, enabling Mongolia to actively engage in inter-
national conservation efforts.

To raise awareness of the status of Mongolia’s flo-
ra and fauna, the country has published three editions
of the “Red Book of Mongolia” (1987, 1997, 2013),
which serve as alerts about endangered species. Addi-
tionally, a Red List of Mongolian Mammals was de-
veloped and published based on extensive long-term
research. These documents provide vital records for
guiding the conservation of rare and endangered spe-
cies—especially mammals vulnerable to anthropogen-
ic threats.

The first attempt to establish ecological and eco-
nomic valuations of mammals was initiated in 1998 un-
der the commission of the Ministry of Nature and En-
vironment. Researchers from the Institute of Biology
proposed a system that has since undergone multiple
revisions. The valuation method emphasized key prin-
ciples, including species-specific assessment (differen-

tiating by species, and if necessary, by subspecies and
sex), evaluating the ecological, social, and economic
importance of each species, and ensuring scientific jus-
tification.

A tripartite framework—ecological, economic, and
legal—was proposed for assessing each species. The
ecological-economic base value established through
this methodology has been used by legislative and en-
vironmental authorities to determine fees for the use
of hunting resources, permits for hunting and captur-
ing wildlife, benchmark values for wild animals, and
special hunting fees for foreign nationals. These values
have been formalized and implemented through gov-
ernment resolutions.

The ecological-economic valuation of fauna serves
not only as a basis for conducting environmental as-
sessments and impact evaluations for large-scale de-
velopment projects but also plays a crucial role in cal-
culating ecological damages, preventing illegal hunting
and trade, and holding violators legally and financially
accountable.

These efforts are fully aligned with Mongolia’s na-
tional goals of environmental protection and sustain-
able development. Moreover, they contribute to fulfill-
ing the obligations under international conventions for
conserving biological diversity.

Mammalian Composition, Causes of Endangerment,
and Conservation Issues in Mongolia

As of the present, Mongolia is home to 145 mamma-
lian species, categorized into 8 families and 25 genera.
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Figure 1. Distribution of Rare and Endangered Mammal Species in Mongolia
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These include 2 species of rodents, 11 species of insec-
tivores, 20 species of bats, 7 species of lagomorphs, 66
species of rodents, 25 species of carnivores, 2 species
of equids, and 12 species of ungulates (Dulamtseren,
2003; Lebedev et al., 2016; Batsaihan et al., 2022).
These species are unevenly distributed across the di-
verse ecosystems of Mongolia, including high moun-
tains, forests, forest-steppe, steppe, and desert regions.
Certain endemic species of Mongolia and Central Asia,
such as the Mongolian gerbil (Microtus mongolicus),
Mongolian jird (Meriones unguiculatus), Gobi jerboa
(Allactaga bullata), Kozlov’s jerboa (Salpingotus ko-
zlovi), Mongolian sand rat (Stylodipus andrewsi), and
Mongolian hamster (Allocricetulus curtatus), are wide-
spread within the country. While the mammalian fauna
of Mongolia predominantly represents species typical
of Central Asia, it also includes occasional represen-
tatives from Eastern and Central Asia, as well as Si-
beria. Furthermore, several Holarctic species, such as
the wolverine (Gulo gulo), gray wolf (Canis lupus),
reindeer (Rangifer tarandus), and moose (Alces alces),
are present in Mongolia. Palaearctic species, including
the elk (Cervus canadensis), red fox (Vulpes vulpes),
brown bear (Ursus arctos), and Eurasian lynx (Lynx
lynx), also exhibit significant distribution across the
country.

Mongolia plays a crucial role in the conserva-
tion of several rare and endangered mammal species
globally. Notable examples include the wild camel
(Camelus ferus), Gobi bear (Ursus arctos gobiensis),
kulan (Equus hemionus), Mongolian saiga (Saiga tatar-
ica), Przewalski’s horse (Equus przewalskii), and snow
leopard (Panthera uncia). Maintaining their habitats
and ensuring the stability of their populations signifi-
cantly contribute to global biodiversity conservation,
enhancing the value of Mongolia’s ecological contri-
bution.

The Red List of Mongolian mammals is a document
that details the conservation status of all native species
in the country, their global and regional distribution,
legal status, and the primary threats they face. Species
assessments have been conducted using the [UCN Red
List categories and criteria, classifying species accord-
ing to their risk of extinction as Data Deficient (DD),
Least Concern (LC), Near Threatened (NT), Vulner-
able (VU), Endangered (EN), Critically Endangered

(CR), or Extinct in the Region (RE).

The threats and pressures on Mongolia’s mammal
species vary across taxa. For example, 50% of the un-
gulate and odd-toed species (Artiodactyla, Perissodac-
tyla) are classified as Near Threatened, with 7 out of 14
species, while 3 species are categorized as Endangered.
Among carnivores, 12% are listed under threatened
categories, including the snow leopard, sable (Martes
zibellina), and Gobi bear, while 22% are Near Threat-
ened and 36% are Least Concern. For rodents, 12% are
considered threatened, 2% are Near Threatened, and
45% are Data Deficient. In contrast, small mammal
groups (Lagomorpha, Chiroptera, Erinaceomorpha,
Soricomorpha) are less at risk but are still insufficiently
studied, with 43% of these species classified as Data
Deficient, reflecting a lack of biological and ecological
research.

Mongolia’s mammalian fauna includes 21 species
listed under threatened categories, with 14 species clas-
sified as Near Threatened. Among these are globally
rare species like the Mongolian marmot (Marmota si-
birica), wild camel, Mongolian gazelle (Procapra gut-
turosa), and snow leopard. The 2013 Red Book cate-
gorizes these species into two primary groups, “rare”
and “endangered,” covering more than 30 species and
subspecies.

Mongolia’s protected areas network includes the
distribution range of several rare and endangered spe-
cies with critical ecological roles, such as the wild cam-
el, Gobi bear, Przewalski’s horse, kulan, Mongolian
gazelle, roe deer, wild boar (Sus scrofa), beaver (Castor
fiber), and forest dormouse (Dryomys nitedula). Some
species, like the snow leopard, kulan, and European ot-
ter (Lutra lutra), have the majority of their habitat in
protected areas, while others, such as the long-eared
jerboa (Cardiocranius paradoxus) and thick-tailed jer-
boa (Salpingotus crassicauda), are found outside these
zones, highlighting significant gaps in conservation
coverage.

To increase wildlife populations and restore their
numbers, Mongolian authorities have undertaken trans-
location and reintroduction efforts for several species,
including the wapiti (Cervus canadensis), Mongolian
marmot, Mongolian gazelle, beaver, Mongolian saiga,
and ibex (Capra sibirica). In particular, the successful
reintroduction of Przewalski’s horse to the Mongolian
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steppe since 1992 has led to a steady population in-
crease in three relatively remote areas, demonstrating
the effectiveness of such conservation actions.

The populations of wild mammals in Mongolia face
several risks, including habitat degradation, climate
change, and illegal hunting, necessitating the imple-
mentation of effective conservation measures. Studying
the roles and interrelationships of these species within
ecosystems is crucial for safeguarding their habitats
and ensuring sustainable management. Future research
will help clarify how these mammals influence ecosys-
tem balance and their interactions with other species.
Knowledge-based, long-term conservation strategies
and policies are vital for maintaining the diversity of
mammal species and their essential role in ecosystems.
Climate change, land use changes, overgrazing, and
unsustainable exploitation of natural resources, com-
bined with rapidly expanding infrastructure and an-
thropogenic pressures, complicate efforts to protect
Mongolia’s mammal fauna. Therefore, urgent actions
are needed to enhance international cooperation, im-
prove research capacity, and train specialized person-
nel. Scientific studies_are needed to update species

*

In recent years, the field of animal science has in-
creasingly utilized modern technological advance-
ments, employing high-precision tools and research
methodologies that are well-suited for field conditions.
These tools have been widely applied in the study of
wildlife, including tracking the distribution, popula-
tion, migration, seasonal and daily activity of mam-
mals. They also aid in creating migration corridors free
of obstacles, assessing habitat size, and using primary
data from satellite collars, movement sensors, thermal
cameras, and drones with various capabilities. This in-
formation has been processed and published in interna-
tionally recognized journals using established research
methodologies.

Moreover, mammalogists have extensively used
contemporary molecular biological techniques to study
the origins, historical development, genetic relation-
ships, taxonomic issues, and to develop theoretical
foundations for reintroductions.

Study on the Distribution and Migration of the Gobi
Bear

Figure 2. The Migration Path of the Gobi Bear Crossing the Border

distribution data, assess the impact of hunting, evalu-
ate ecosystem services provided by key species, and
conduct regular monitoring to track population trends
and habitat changes, ensuring that conservation man-
agement remains science-driven and effective.

Studies on Seasonal and Daily Activity, Migration,
and Molecular Biology of Mammals

To determine the distribution and migration of the
Gobi bear, data from GPS satellite collars were com-
bined with genetic analysis of hair samples. Based on
242 GPS location points, it was found that an adult fe-
male Gobi bear inhabited an area of 514 km? in the
Shari Khoshuu region at an altitude of 1009—1532 me-
ters. In contrast, the male Gobi bear occupied a much
larger area, averaging 2465-2485 km? at an altitude of
1122-1492 meters. The study also revealed that male
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bears have a home range five times larger than females,
highlighting distinct differences in their movement pat-
terns.

The home range of a female Gobi bear is 1200-1400
km?, while that of a male Gobi bear is twice as large.
Young males separate from their mothers at 2-3 years
old and establish their own home ranges, which vary

In the Khustai and Tarvagtain Mountain ranges, a
total of 10 wapiti were captured, fitted with GPS col-
lars, and their movement patterns were tracked over
periods of 31 to 750 days. Analysis of the data revealed
that the daily average movement for the wapiti in the
Khustai Nature Reserve was 2944 + 260 meters, with
home range sizes varying between 98 and 529 km?. The
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Figure 3. Daily Migration of wapiti in Khustai, Tarvagtai, and Ikh Bogd Nature Reserves
(Monthly Average)

in size depending on their age and sex (Delgerchimeg,
2022). A team of researchers from the Biological Insti-
tute attached a GPS collar to a 3-year-old male Gobi
bear in 2015. During their study of seasonal and daily
activity and migration, they recorded a migration route
to the Tenger Mountains in China, covering 2253 km in
a circular path over 191 days (Adyaa, 2024).

Seasonal and Daily Activity, Migration, and Move-
ment of the wapiti

2019 omwr 7, 8, 9 ayrasp cap
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annual average home range size of the elks in the Khu-
stai Mountains was found to be 242 km?. During the
autumn season, the home range shrank to an average
of 129 km?, and in winter, it further decreased to an
average of 43 km?. The range began to expand again
starting from the end of spring.

The daily activity of the wapiti is highest during
the summer months. However, it decreases after the
autumn rains, starting from September, and reaches its
lowest point during the winter months, particularly in

2021 onel 7, 8, 9 ayrasp cap
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Figure 4. Daily Migration of a wapiti with Satellite Collar (No. 91244)
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Figure .{.‘-}l_ligraton adth of the ti with Sat-
ellite Collar between the Tarvagatai Mountain
Range and Ikh Bogd Mountain

that the wapiti migrates over long distances within
short time frames (Institute of Biology, 2021).

Based on the distribution data of the wapiti across
the country and its recorded locations in the Altai
Mountains, suitable habitats for its survival were mod-
eled. This model also includes a mapping of potential
connection areas between these habitats and calculates
the least obstructed corridors for migration, allowing
for the wapiti’s movement between these regions.

This map illustrates 18 corridors, totaling 5240 km
in length, that connect the Tarvagatai Mountain Range,
Noyon Khangai, Ikh Bogd, Baga Bogd, and Gobi-Gur-
van Saikhan mountains. These corridors represent the
least energy-expensive routes. Additionally, the cal-
culation includes 15 corridors, 2109 km in total, con-
necting the Central Kustai BCP, and the Khangai and
Hogno-Tarna Protected Areas, showing the most ener-
gy-efficient migration paths.

1 CM ~ 46 KM

Climate change models suggest that the wapiti’s po-
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Figure 6. Mapping of the Least-Cost Path (LCP) Corridors Connecting the Tarvagatai Mountain
Range, Khangai Protected Areas, Ikh Bogd, Baga Bogd Mountains, and Gobi gurvan saikhan

January and February, when the wapiti tends to remain
in sheltered, protected arcas. As the grass begins to
sprout in April, their movement increases again. The
daily and seasonal activity and migration patterns are
influenced by the wapiti age, sex, the geographical lo-
cation of their habitat, and weather conditions (Nyam-
khuu et al., 2022).

In the autumn of 2021, during the September rains,
the wapiti began its return migration, reaching the Bos-
go Mountain of Khureemaral soum in Bayankhongor
province by October 30, 2021. This study confirmed

tential habitat will shrink until 2040, shifting slightly
northward between 2040-2060, and by 2100, the spe-
cies may lose its presence in the Gobi region.

Ecological and Genetic Research of the Ibex Popula-
tions in the Tarvagatai Mountain Range

Research on the isolated populations of the Mon-
golian ibex has revealed unique genetic and ecologi-
cal patterns in these populations. The study has shown
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Figure 7. Suitable Habitat and Least-Energy Consumption Migration Path of the Alag Yamaat’s Ibex

that the ibex population in the Tarvagatai Mountain
Range is stable, with 180 individuals living in an area
of 217.51 km?. However, the reproductive intensity is
decreasing.

The study also identified a 99.6 km migration route
between the Ikh Alag and Baga Alag areas, marking

Genomic DNA from 25 ibex samples collected
from the Alag Yamaat region was analyzed, with the
mitochondrial DNA (mtDNA) 800 base-pair segment
amplified using PCR. Phylogenetic analysis was per-
formed on the 574 base-pair segments of the mtD-
NA control region. To avoid overlapping nucleotide

4 H1

ap|— H2
H3

=

A Ha
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FJ207529.1 Capra sibirica mitechondrion complete genome

Figure 8. Phylogenetic Tree Based on Mitochondrial DNA Haplotypes of the Ibex (Capra sibirica /
Pallas, 1776/)

it as the most suitable and least obstructed migration
corridor for the species. This corridor connects the ibex
habitat and suggests the most viable and uninterrupt-
ed movement for the species, which heads towards the
Khalzan Burgedtei, located outside the protected zone.

sequences, a sample with a common haplotype was
selected from the group of samples sharing the same
haplotype. Based on 19 newly discovered haplotypes,
a phylogenetic tree was constructed (Fig. §). A total of
10 polymorphic regions were observed, with 6 instanc-

Table 1. Genetic Diversity of the Ibex (Capra sibirica /Pallas, 1776/) Population in the Control Re-
gion of Mitochondrial DNA (mtDNA)

Hd+SE

n£SE k+SE

Population N S H
0.86+0.107

Alag ymaat 10 10 1

0.004+0.003 _12.68 £1.56
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Table 2. Population Genetic Analysis

Population Tajima's D

Fu's Fs statistic

Alag ymaat -1.06

-2.36

es of transversion mutations (mutations where a nucle-
otide is replaced by a different type of nucleotide) and
4 instances of transition mutations (mutations where
a nucleotide is replaced by another nucleotide of the
same type).

The phylogenetic tree constructed using 7 haplo-
types from the ibex population revealed no distinct
clusters, indicating low genetic differentiation within
this population. Additionally, when comparing genetic
diversity, nucleotide diversity and haplotype diversity
were compared using average nucleotide differences
(Table 1), and the genetic diversity in this population
was found to be relatively low, with values of 0.004 for
nucleotide diversity and 2.68 for haplotype diversity.
This population has likely undergone a population bot-
tleneck and subsequent stabilization, and after recov-
ery, the genetic variation remained low for an extended
period. The Tajima’s D value of -1.06 suggests a re-

that the population is under inbreeding depression,
with related individuals mating and passing on homo-
zygous genes to their offspring. This could potentially
affect the growth, survival, and reproductive fitness of
individuals in subsequent generations.

To preserve the genetic diversity of the Tarvagatain
Nuru ibex population and enhance its population size,
the habitat remains consistent, and genetic connectivity
with other populations that show relative genetic diver-
sity can help replenish the herd (Biological Research
Institute, 2021).

Snow Leopard Habitat and Population Genetic Re-
search

Molecular genetic studies of the snow leopard’s nu-
clear DNA reveal significant differences at the subspe-
cies level between the populations in Kyrgyzstan and

India. However, the populations in Russia and Mongo-

Home ranges
Female

\\. MCP100% estimate
- 1289 sq.km

kernel95% estimate
646 sq.km

real core area
kernel55% estimate
= 199 sq.km

Male
- D MCP100% estimate
217 sq.km

kernel95% estimale
181 sq.km

real core area
| | kernel65% estimate
50 sq.km

16

kilometers

Figure 9. Snow Leopard home-ranges

duction in genetic diversity, possibly due to the genetic
bottleneck event followed by a slow recovery.

The negative value of Fu’s index (-2.36) suggests

lia were determined to belong to a unified single popu-
lation (Janecka et al., 2017).
Using ArcviewGIS software, habitat parameters for
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snow leopards in Mongolia were analyzed, including:
a) the total area suitable for snow leopard habitat,
b) the area suitable for snow leopard presence,

c) the 23 mountain systems that consti-
tute the geographically distinct snow leop-
ard population, each greater than 1500 km?,

d) the 65 critical sites where at least one breeding pair
of snow leopards can live. Additionally, the study iden-
tified which of these sites fall within protected areas.
Based on these findings, a national conservation plan
for the snow leopard in Mongolia has been developed
and included in the international snow leopard conser-
vation plan.

Study of the Mongolian Gazelle’s Migration and
Movement Patterns

The 1955-built railway connecting Ulaanbaatar and
Zamyn Uud installed barbed wire fences on both sides
of the tracks to prevent accidents and ensure smooth
train movement. However, this fence obstructed the
westward migration and return movement of Mongo-
lian gazelles, significantly contributing to the extinc-

R ey

contribute to high mortality rates, as confirmed by nu-
merous studies (Ito et al., 2005; 2008).

Use of drone technology to monitor and map endan-
gered marmot populations in Mongolian grasslands

We used drones to collect aerial images of high-el-
evation Mongolian steppe grasslands to assess the effi-
cacy of the application of this technology to count and
monitor Siberian marmot population trends in a UN-
ESCO Biosphere Reserve, Bogd Khan Mt. Based on
the appearance of their entrance, we identified burrows
on the ground on images and classified them as active
(summer-living, hibernacula) and non-active. Each is
located at the edge between the protected and transition
zone (Manzushir and Zuundelger) or in the transition
zones (Uguumor Valley).

From aerial images, we could identify the presence
of burrows on the ground and classify them as active
and non-active burrows. In spring, non-active burrows
looked like dark spots (the entrance of the burrow) but
the color between the soil at the entrance of the burrow
and the surroundings did not differ. Active hibernacula

Figure 10. Appearance of the marmot burrows in spring. A. Hibernaculum, B. Summer-living bur-
rows, C. Non-active burrows.

tion of Mongolian gazelles populations across much of
Mongolia’s western region.

In collaboration with the Institute of Biology of
the Mongolian Academy of Sciences and Japanese
researchers, long-term migration studies of Mongo-
lian gazelles were conducted using GPS collars. These
studies revealed that migration patterns are heavily
influenced by the seasonal shifts, and that the barbed
wire fence on the railway prevents the movement of
migrating animals, especially Mongolian gazelles, by
restricting their access to migration routes.

Barbed wire fences not only limit migration but also

entrance of the burrow) on a mound of soil that had a
typical yellowish/orange coloration different than the
brownish color of the surrounding ground (Fig. 10).
In the summer non-active burrow entrances were not
as visible as in the spring because of the green grass
covering them. Moreover, the color of the grass around
non-active burrows and the surroundings did not differ.
The amount of bare soil around active burrows in sum-
mer was smaller than in spring because of the growth of
the vegetation. Grasses around active burrows looked
brighter than the vegetation away from them, but visu-
ally reduced the difference in size between hibernacula
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and summer-living burrows (Enkhmaa et al., 2023).

In Manzushir Valley, during the ground survey in
spring, we detected 7 hibernating burrows, 25 summer
living and 59 non-active burrows. All the burrows re-
corded by GPS were also detected in the drone photo.
However, during the ground survey 7 burrows that we
classified as nonactive where then seen as active in the
drone picture. In the drone picture we detected a total
of 17 hibernating burrows, 33 summer-living and 189
non-active burrows, 59 %, 24 % and 69 % more than in
the field survey, respectively. The burrows that we did
not detect during the field survey, but that we detected
on the drone images, were spread throughout the area
indicating that the experience of the field observer was
not determinant. The software DOBSERV returned a
detection probability between 0.90 and 1 for all types
of burrows in all seasons and in all valleys, indicating
a high probability of identifying a marmot burrow if
present on the aerial photos taken by the drone. Num-
ber of burrows counted in spring per type and density
reported in Tab. 1. Comparing the two seasons, we did
not find a difference in the number of burrows detect-
ed in spring or summer (spring-summer: hibernacula
-0.02+£0.41, z=-0.06, p=1; summer living 0.008+0.37,
z=0.02, p=1; non-active 0.32+0.36, z=0.89, p=0.95).
The number of hibernacula we counted in spring was
similar in all valleys (all p > 0.5). Zuundelger Valley
was associated with more summer-living burrows com-
pared to Manzushir (0.71 + 0.21, z = 3.33, p = 0.02)
and Uguumur (1.21+0.25, z=4.74, p=0.0001) valleys.
Moreover, Manzushir Valley had the highest number
of non-active burrows and Uguumur the lowest (all
p<0.0001).

This study showed that, while the burrowing mar-
mots can be difficult and time demanding to survey on
the ground over large areas, the use of drone imagery
can be used to reliably assess their distribution and rel-
ative population size identifying the soil mounds creat-
ed by this large burrowing rodent.

Habitat Range of the Khulan

The range of khulan in Mongolia covers an area of
262,000 km?, with 42% of this area falling within the
country’s protected areas. The eastern Gobi region is
particularly crucial, with a population range of 9,000

km?. This area was included in the Gobi Desert Strict-
ly Protected Area (SPA), expanding its coverage un-
der protection. However, only 17% of the 56,000 km?
range of khulan in the southern Gobi is within protect-
ed areas.

In the southern Gobi, one khulan typically migrates
across about 30,000 km? annually, and the current size
of the existing protected areas is not sufficient to ensure
their long-term survival. Analysis of GPS collar data
from khulans, collected via artificial satellites, revealed
that only approximately 23% of the protected areas are
utilized by this species (Kaczensky et al., 2011; Payne
et al., 2020).

Discussion and Conclusion

Mongolia, located at the northern edge of the Cen-
tral Asian desert and the southern fringe of the Siberi-
an taiga, features a unique combination of ecosystems
at the boundary between different biogeographical
zones. This geographic location is home to ancient life
forms, contributing to the global biological heritage.
The distribution, location, species composition, and
population size of its wildlife have significant implica-
tions. Despite the deterioration of similar ecosystems
in neighboring countries, Mongolia remains a crucial
area for the protection of rare and endangered species,
maintaining their original state and ecological charac-
teristics.

Over the past 30 years, rapid urbanization, infra-
structure development, over-exploitation of natural re-
sources, illegal hunting, wildlife trade, climate change,
and alterations in vegetation have placed considerable
pressure on Mongolia’s fauna, diminishing the ecosys-
tem’s ability to regenerate. Climate change and deserti-
fication particularly affect the population sizes and dis-
tributions in the arid regions, where the harsh climate
and dry conditions amplify the challenges.

In recent years, the mining sector has grown rap-
idly, covering approximately 24% of the desert region
with mineral exploration and mining activities. The
government plans to allocate licenses for up to 32%
of this region, posing a severe risk to the fragile desert
ecosystem. This expansion threatens wildlife habitats,
disrupts migration corridors, and may lead to reduced
genetic diversity and a decline in population numbers.
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Infrastructure development has increasingly been guid-
ed by a focus on ecological capacity, with a view to
maintaining environmental balance and ensuring sus-
tainable economic growth. However, systematic mon-
itoring of wildlife populations remains lacking, which
hinders conservation efforts. Furthermore, the recent
increase in the number of livestock has intensified
competition with wild animals for grazing land, plac-
ing additional strain on water sources.

Immediate action is needed to establish protected
areas for vital wildlife habitats, create corridors that
allow unrestricted movement, and ensure the preserva-
tion of migration routes. To achieve these goals, it is
essential to align Mongolia’s conservation efforts with
the global principle of “Sustainable Development,”
emphasizing the preservation of environmental stabil-
ity and the scientific foundation of species conserva-
tion. Collaborative research efforts with international
organizations, increased external funding, and the es-
tablishment of local and international projects are cru-
cial for advancing conservation initiatives. By securing
diverse funding sources, Mongolia can address urgent
environmental challenges, fostering cooperation and
contributing to the broader global effort to protect bio-
diversity.

The protection of Mongolia’s wildlife is not only a
national priority but also a shared global responsibility,
which demands collective action and commitment to
safeguard unique ecosystems for future generations.
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Xypaanryii. ToB AzuiiH nenwifH xoiin 3ax, CuOUpHifH WX ON TAWTBIH 6MHe CRKYYPT OpuINX Oaifpmain, OairanuiiH Oyc
OYCIYYpUIiH MIWDKUITARH 3aar JaXb ©BOPMOI] OHILIOT OYXUI 9KOCHUCTEMHUIH XOCI07 Hb MOHION OpPHBI aMbTHBI aliMIHITH
Tapxarl, OalpuIwI, 3YWIHHH OYpadI1, TOO TOJITOM 30XHX HOJIee Y3YY/DK, IAJIXMIUH allb 4 X3CIIT YJI JaBTargax OHIIOW Jyp
TOPXUHIT OYPAYYJICOH OHIUIOrTOH. JlpnxuiiH OaiirammiiH Oyc, OyciayYpHHH YHACOH XOB HIMHXK, ©BOPMOIL OYPIdI XICTHHUT
TOJIOOJDK YaJax XOBOP, XOBOPJICOH TOPOI 3yHiadsc OypacoH MoOHToI opHBI aMBTHBI aiiMar Hb SKOJIOTMIH TOHIUIMHT XaHTax,
OHOIIOTHITH TOPOIT 3YWIIHIAH OJIOH STH3 OalITBIT XaAraiaX, XYH aMbIH XYHCHUH HOOIIMUT HIMATAYYIIIX 4yXall ad XOJIOOTIONTOUT
Xapraj3aH Oaiiraip mar yypblH €OpwWIeNT, OalTaliifH TaMIIuT, XYHHH YT aXWUlaraaHbl coper HeJeesed, IOl XalIBapT
©BYHOOC aMBTHBI YAMBIH CaH, CYPTHIH OyT31I, aMbApax OpYHH, MMM HyTTHHT XaMraak XIBUITH ©CONTHHIT Hb XaHTax,
XOBOPJICOH, YCTaX aloyJJ OPCOH aMBTABIT Oaiiraa OpYMH] Hb TapuIyyJdaH THKINK, OCTOH YPXKYYJIIX 3aMaap Yp ereexuilr Hp
XYH aM, aX axyiH Xd3pATIPoH]] 30XHCTOH allumIax OOJIOMMKUUT OYPAYYJIdX YUIIAIMNAH YIII aKHiutaraar J3MKHX OOUIOTHIT
MoOHTOJ YJICBIH aMBTaH XaMTraaJUIbIH TYJITYYp 0apuMT OHUTYYA9]1 TOAOPXOHICOH O0ITHO. AMBTHBI TapXar OaiipIiwm, arnyypbIH
HOOUHNIT Hb CYJaJlK SKOJIOTH-3INIH 3aCTHIHH YHAITIHUH YHIICOH 133D aXK aXyHH a4 X0JIO0T101, AlINIIIAJITHIH X3I103p, 30XHOH
OalTyyTanThIT Hb OYCWIPH TOTTOOXK, BIIOST aMBTHBIT OalTaIHifH XABUIH O©COIT, YPKIWITHUT Hb aJAarayylTaldTryi 30XHUCTOM
aIlIMITIax, aMBTHBI TapaiTail YHIT TYYXHUH 371, SKOJIOTHITH 11PBIP OYTIATIAXYYHIIP JIIIXUHUH 33X 3331 ©pCOII0X OOIOMKUIT
OYpAYYJIdX Hb TyXailH cayiOapblH TyJAraMcaH acyy/UIbIH HAr 0oJpK OaiiHa. Monron opoHz 8 Oar, 25 oBor, 84 tepnuiin 145
3YHII XOXTOH, TYYHHH TOTOpP OJIOH 3YIJIMIH SHAEMHK, SBOJIOUMIH XyBBJI SPTHHU YIASTAR MIUHXKTIA 3YHIHAT OYpTraH
TOMJIBTIIACOH Hb HY OyC HyTar aMbTHBI OJIOH SIH3 OalJIBIH XyBbJ HAH Oasutar eJIrMid HyTar OOJOXBIT TIpUmIIH). SlnaHrysia
MOHTOJIBIH TATII ©H/OpPJIeT, TOBb LOJINHH eJIKYY XI3PHUIHH OYC HyTarT 30HXUJIOH TapXCaH OJIOH 3YIII XOXTOH aMbTa/l 30BX6OH
MaHai OpHBI HYTarT I3BCIIPT XaArajaraax yJACOH Hb MOHIOJ YJIC 3Ar33p 3YHI aMbTABII XaMraajax OHLUION YYpPruir ojoH
YIACBIH OMHO XYJII3XI XYPIaK OaifHa. DHAXYY eTyYiIdi MOHIOI OpHBI XOXTOH aMbTHBI TyXal MAPIKIMHH HAP XYHATIH
CATTYYJ1, MOHOTpadH 39par Cyypb OYTI2J1] HUATIATACIH IoJl YP AYH AYTHAJIT CaHall, 00PCANIH CYYIIMITH KUITYY 19 XUHTICOH
CyJaJiraaHbl 3apyuM Yp JAYHT HATTTOH MOHTOIUYy/IbIH Oaiiraiis, aMbTaH XaMraaiax ylnaMKiai, COEN, OHTOPCOH 3yyHbI TOMOOXOH
OJIONITYYJl, ©HOOTHIHH aMbTHBI aMI'MIH CyJaJraaHbl TYBIIMH Oa UpIdAYH yuupd OON30IITYH JapaMT, aloyll 3aHajbIl TOBY
TOAOPXOWIIOH AYTHIX OPOJIAJTIOTHIT XHHCAH OOITHO.
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Opumi

JypCTajblH CYpBADK  OWYUT

toBuoo (1240), bapyyn EBpomooc MoHToNI HpPCIH

“MOHIONBIH  HYYI]

MOoHroa4yyaplH aH aMbTHBII XaMraajax yJIaMiKial
Hb 0aiiraJib OpYMHTON 30XUIIOH aMbAPaXbIT APXIMIIIAT
HYY/UIMHH COEN MPIIHINUAC yi0aalicaH eHe SPTHUH
TYYXT2H 6ereea Mall ak axyi dpxJdX, aH aTHYyp XHIX
33p3r YAAMMIANT aMblpaiblH XAB Masl Hb 33pJ3r
AMBTIBIH HUWTM, 3MIH 3aCTHIH YHD [IHUUT OYTI9K,
HUUT aMBTHBI aMruiid 40 rapyil XyBb Hb yIaMKIIAIT
aMbJIpaJIbIH  CAIIITYW X3CAT OOJICHBIT  CyJTaaqu/]
OHIIOH TAMARIIRIAT.

XIII 3yyam OwdcdH MOHTON YHISCTHHH TYYX

(1245-1247) 214 Teneenery XXuosanuu nenb [lnano
Kapnunaniin “MonroiauyynsiH TyyX”, anx 1269 onpn
Xotin Ilnectursl Akka xotooc rapd OWpXHW TOPHOI,
nyHOan, TeB Asu, emHen 0a OapyyH emHe] A3WiiH
OJIOH YJIC OPHOOpP asyikK, MOHroJ TYpPHUM UX XaaH
Xyowmaiia maprag 1272-1289 on xypran 17 xwr anba
xaacal WMranuiin Beneu xoTbiH Xynannaaund Hukonait
[onein xyy Mapxko Ilomoruitn “OpwiIoOHTHIH 377138
corun’’, MoH ®pantieH BaH [X JltogoBukuitn MoHTOIT
TOMMJIOH WIIT33C3H J1aM ['uinbom e PyOpykuitn (1253-

XOXTOH aMbTaH Cy/JIajl 101
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1255) “JlopHO 3Tra391 30pUCOH MUHB X3M2I9X asH
3aMBbIH TAMASIIAN OyT3314 MOHIrOJI OpHBI ypramai,
rasap OpHbI Oaiiian, aH aMbTHBI TyXail TOBY OOJIOBY
IypAcaH Hb TyXalH YeWHH HOXIeN OalIIBIT TaHBK
M3JI3X CyalraaHbl 4yXai 3X X3pAIIdXYYH 0ok OaiiHa.

MoHT0J1 OpHBI AMBTHBI Tajlaap M3733 X3PAIIAXYYH,
LIMHKIIIX YXaaHd MA/IIATHIH CYypb YHIIIC Oy Py YIIXIT
XIX 3yyHbl pamaan oHooc XX 3yyHbl T'y4yaaa OH
xypran TeB Asu, Monron oponn axwmuiacan Opoc,
3eBIONTHITH MIMHKIIDX yXaaHbl akaJeMuiiH [ azap3yitn
Hudramiruiie rumyyH H M. IIpexeBanbckuiin 1870-
1883 oubl 4 ynaaruitn, I.H.Iloranunsr 1876-1899
ousl 4 ymaaruitn, M.B.IleBnoein 1878-1879 oH#I,
I1.K.KoznoBeia 1899-1926 onbl 6 ynaaruitH x33puilH
XaWTyys MIMHXKWIT? UX39X3H XYBb HAIMID OpYYJICaH.
Men yen Monronn OpocweiH Oycam OJIOH cymiaad
axuiacHel fotpooc I.E.I'pymm-I pxumaiino 1909 ong
Xescren, Antaii, Xanraia, B.B.CanoxaukoB 1905-
1906, 1908-1909 onmx Monron Antaiin, M.IIpeiidep
1905-1906, B.HoBunkuii 1906 oun Hopno Monroing,
M.Momnecon 1895, 1898, 1907, 1908 ong CandHruiin
caBxa, B.Jloporocraiickuit 1907, 1910 onx Xescren
OPUYUM/]I &KUJIIACHBIT Jypaask O0JHO.

1921 onn MoHTOI YHASCHUAN apTUUIICaH XyBhCTall
AJDK, IIAHD Tep 3acar TOrTcoHooc xoim 1940-eem oH
XYpTaun OalfranuiiH Heell Oasiar, aH aMbTaH sUIaHTYysa
arHyypblH aMbTajl, O MOJBIT 30XHCTOHM ammuax,
Xamraayaxtai XoJ000ToH ApX 3YHH OPUHBIT ITUHIWIIH
OYPAYYIDK, XOP3DKWITHIT XaHrax 4WIIIIdP OHLIOH
aHXaapaH aXUIUIaX HPXKI?.

MOHTONBIH MUHKIDX yXaaHbl aHXHBI OalTyyiiara
6oox Cymap Onuruita xypasmar 1921 ong, 1924 onp
Cynap OWYTHITH XYPI2IIHTUHH SPXIIAX Q3KIIBIH 30PHITBIT
IMHAYYIH ToopXxomk, 1930 onn [umkimex yxaaHsl
XYp315H OOJIrOH 30XMOH Oalryy/k Man ax axyi,
reoJIory, ra3ap 3yM, ypramaill, aMbTaH, 3IUHH 3aCTUiH
QKIBIH [Ap XYypad
eprexceH 0a 1942 onx MOHIOMN yJICBIH UX CYpryyIbl
AMBTaH Cy[UIalIbIH TOHXUM Oalryynaracad Hb OpYHH
LArviiH MIAHXKIX yXaaH JITIPoX, T0TOOAI00 aMbTaH
Cy[u1aad MAIPIPHKWITIH O3JITIBX 3X CYYPHUHT TaBBKIOI.
1961 onn IluHXI3X yxaaHbl XYp3JI9HT MOHTOJIBIH
[uHkIX yXaaHsl akageMl OOJITOH ©proTroH 30XHOH
Oaifryy/ok, TyC akajgeMuilH xapbsaHn 1965 oHpg
Buonoruiin Xypasm3H Gairyyrnarjical Hb MaHai yicajn
aMbTaH CY/UTalIbIH YHIVIDIAOP OJIOH TajiT Cyaaniraa,

YUTIDIOP IIAHKIDX  yXaaHbl

WIUHXKUAITI2HUN  OKIIBIT  JJIM3PYYIdX,

MAPI'BKUITIH, 3PIIMTII OTIX 6preH OOJOMKHUIT

YHIASCHUHI

HA3COH.

ApIBIH XyBBCTAJBIH COLUAIHUCT XAOMI3H TONOTTOH
toMb&oicoH 1940-1960 onp Oaiirans xamraanax tajgaap
Tepeec bapuMTalICaH OOIIOTO Hb OalirauiiH OasuIruitr
Oyxwif J1 Tajaap ammriax, dHIXYY 30PWITHIH YYIHIIC
TEOJIOTH XaWTyyJdblH QXKJIBIT OpreHeep sByylax,
3arac Oapux, aH aBjlax @KJIBIT 30XMOH Oairyynax,
caibkpyyiax acyymaij TeBlepd OalicaH OHIUIOTTOMH.
OH3 yel aH arHyypblH YWIABIPIAI aHTUIH rapaiTail
OYTI3TAPXYYHUH TONOBIONT, O3MTIAI, OOpPIyyIanThiH
HATZICOH CHCTEM TOTTOX, YJIICHIH OHITOM 3pX O3XKIIK,
TYYXuil 30 OYTI3IIPXYYHHH YICBIH CTaHIapTYMIIAN
aMbJIpalil TYyLITaik HIBTAPCOH OH KHUIYYI OalCHBIT
lypaax Hb 3YWTO.

1960-1970-aan onooc Mouron-I'epman, Mouron-
Opocein  Oonon [lomemr, YexocioBak, [epman,
Bonrap, YHrap 33par opHbI 3pA3MTIATIN XaMmTapcaH
OMOJIOTHIH TIMHXWITOHUN aHruyn MOHTON OpHBI
OWonoruifH Tepen 3yin, OailiranuiiH Heel Oasuiar,
OpYMH 3YHH TOTTONIIOOHBI acap UX MAI33 XIPITIIXYYH
OYPAYY/DK, IIMHMJIIX yXaaHbl OHOJ, TAHUH M3I3XYHH
XONOOTHONTOM  OJIOH TOOHBI  OYTI3I  TYYPBHIK,
MIPIKIIMAH OONOBCOH XYUHH, Cyajaad 3pA3MTAUNAT
O2JITTACHH.

3XY — MOHIOMBIH HIMHKIIDX YXaaHbl aKaJIeMUyAbIH
XaMTapcaH OWONOTMHH WX OYpdH  OKCIeAUIH
QKWIIIAXK 9X3JICHIP MOHIOJI yJIChIH OMOIOTUIH HOeLl
Oasyar, THAMIIPUNAT 30XUCTOM allIuIiax, Xamraanax
TOJIOBJIOreOT CyAAJIraaHbl MIUHY Y€ IXUICHH. Inxuiin
Xyypai ra3pblH SKOCUCTEMHIH CyAdaJraaHbl TOMOOXOH
SKCHEeNUIUIH HAT TacpanTryit 50 rapyit sxun MoHron
OpHEBI OalraTuitH HOXIIeJI, OMOJIOTUIWH HOOT OasIITHIiTH
Tajaapx OHOJI NIPAKTUKUIH TYH3TUH ad X0JI00rnoaToM
OpreH Iap XYPI3T3H cynanraa MIMHKWITIHUN aXKIIbIT
07100 Y TYHIPTIK OaifHa. DHAXYY IKCHETUIMIH TOJ
30pWIT0 Hb 3PISM IIWHXKWITIAHUN XYHUH HOeUUHH
YaJaBXbIl JIAIUIYYJDX, SUIaHTYysa dpAMUNH 33parToi
00JIOBCOH XYYHHUUT ONHOOpP 031Tr3Xx, MOHTON OpHBI
XOepcC, ypramMaJKui, aMbTHBI alilMIMIH TapXal OpIIUH
TOTTHOX OHIUIOT, 3YWJIMHH OYPAJASXYYHHHUT TOTTOOX,
9Nr33p CymajraaHbl Yp IYHT YHAACIIH OHONOTHHH
HOell OasUITMUT WIPYYJI3H YHAJI3X, 30XUCTOM aluriax
MIMHKIIOX  yXaaHbl YHAICIMUUAT  OOJOBCpyyaaxasn
OpIIJIOT.
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OH» xyramnaan; i MOHTOJI OpHBI aMbTaH, YPraMJIbIH
aMTUHH 3YHIMAH OYpANIdXYYHUHT YHACOHI Hb
HapHIBYIAH TOTTOOXK, OWMOJIOTHUIH OJIOH sIH3 Oaiija,
OaifrannitH HOXIEIMIH ©BOPMOI] OHIUIOT, 3y TOT'TIBIT
WIpYYACOH 6500 rapyit SpaAMHUIH OYTIIUIT TYypBUH
HUWTIIYYJDKD).

baiirans opunbl Xyynb TOrTooMk 1960-1990 omHBbI
XOOPOHJI APUUMTIN XOIKIK, XYPIdIIH Oyl OpUHBI
OYPIIIPXYYH XOCTYYAMUT Oapar OyXdna Hb 3pX 3yHH
XamraajanaTajg asy, TOJOPXOH Tepeisl 3YHIC33p Hb
XyYJNBUWIDK 4YajcaH OaifHa. YyHuid yp myHm Monron
yicaj Oaiiranb OpYHBI pX 3YHH HOTACOH Oue naacaH
TOTTOJNIIO0 OYpA»K Oumit O0mk33. baiirams OpYHBI
XyyJdb TOTTOOMMXHUHH IIMHAY TOrToanoo 1994-2002
OH XYPT?JIX Xyrauaaj TOJOBIIMH OYypA»K TOITCOH
Oerees Oaiiranb op4HBI canbapsiH 30 OpUUM XyYyIHNAT
OatmiiaH XApIrKYYIDK OaifHa.

1987 onx baitrane Opunsir Xamraanax Sampir
Oaifryyncan Hp Oaifranb XaMraajulblH acyyIUIBIT WX
OYp3H MIMHAABIPIX HATACIH YIUPIJIATBIH CUCTEMHUIT
Ouit OonroB. baiiraab OpuYHBI slaM IIMHD YHJICOH
XyyIUAH Y3271 caHaaHbl jgaryy Oalrainb xamraaiax
Xyylb 3YHH TOITOJLOOr OOJIOBCPOHTYH OOJNTOX,
OalrayJiiiH Hoel, OMOJOrMMH OasUIrMiH allUIIAJITHIT
SIUWH 3aCTUHH YHIIITID, TOIOOPTIH OOJITOX YUTIIIIIIP
TOAOPXOM @XIIBIT 30XHOH OalryynaH Xd3p3rKyYIDk,
Mouron HOOII
©CTOH

OpHBI ~ OalrajJMiiH  DKOCHUCTEM,

OasTMHT Xamraajax, 30XHCTOM alIuriax,
apBIDKYYIaX, 3aX 393JUHH XapuiIllaaH MIWDKIK Oyl
MoHTro1 OpHBI TOITBOPTOM XOIKIMHH OOAJIOTO YHUT
XaH/JIaraJl HAWIICOH TOPHUHH O0moro OOJIOBCpyyJIaH
XOPODKWITHUAT  XaHrax YUDIRI3P OJNOH TYYXd3H
LIKAKAJIBIP Faprad X3pArKYYJICIH.

Mowuron yic 1961 oun HYb-x1, 1962 oun HY b-siH
Bomoscporn, mmHXKIDX yxaaH, co&nblH Oalryymarasn,
1963 onn [pnxuitH spyyn MIHOUMH Oairyyiara,
Jpnxuitn mar yypeiH Oaiiryyiiara 33par OJOH YJCHIH
Oaifryysuraraj THITYYH?3p BJICOH OPCOH Hb JIDJIXUNH
XaMThIH HHUIAMIIAAC  Oalraib  OpYHBI  canbapt
30XMOXK Oairaa a’kuizl OPOJIOX, MBI COMUIIIOX
opreH OOJIOMKHIT ONTOXX MOH Oalranh XaMraalliblH
TOAOPXOH YYPIHIT XYII939X OOJICOH a%an.

MoHron yic eepuiiH OpHBIT JIXUAH 1AM
MaH/UTBIH OHIION Oyc HyTtar Oonrox caHaibir 1992
oHJ1 bpasuns yncsin Puo ne-XKaneipo xoTHOO uyyncaH
“Opunn 6a xerxw1” caIdBT HY b-b1H 1331 XoMKIIHUI

yyn3anTaZ OpOoJIIOX Yemdd JPBIIYYJISH TaBbXK, DHI
tyxail “Taitnbapnax Owdur” TapaacHBIT ADIXUNAH
yJAC TYPHYYZ TajlapXaH XyJI9K aBcaH oM. “buanuit
amprmapu Oyii rapur WWF 2000” xemenreeHuir
IMxwK 1997 onn Mouron yacelH Epenxuitneru
yACBIH HyTar adBcrapuiiH 30 XyBb Oyroy 49 cas ra
razap HYTTHHUT 95X IDIXHAIDY Oapux O313r OONToH
Tycraid xamraajanTaj, aBax Tyxall Adaxuil HUNTII
3apiacaH 2HAXYy amtant “Tycrail xamraamantrai
razap HyTTUWH YHIDCHUHN XeTendep” -T Tycrajaa oJnK
AIIYTI? aMKHUIITTAl XIpATKMK OaifHa.

Momron ynceiH xoMx39HI 2020  oHbl Oaiianaap
21 aiimruiiH HyTrudr xamapcad 32.8 cas ra TanOait
Oyxwii 120 Ta3pseIr yACHIH Tycrail XaMraanaiaraJ aBcaH
Hb YJICBIH HUHT HYTIuiH 20.9 XyBUHI 333K, YJICHIH
0OJIOH OpOH HYTTHMHH TyCrail xamraaianTaj aBcaH
rasap HyTTHIH HHAI09p TanOaiH xoMxkdd 46.8 cas ra
00K MOHTOJ1 YJICBIH HUHMT HyTar I19BCrapuitd 29.9% -
XyBBJ] XYPCOH OaifHa.

Vic opoH 3aX 3331HUIH TOrTOALOOH ] IHIKCAH 1990-
3371 0HOOC XOUIT OJIOH YIICHIH I3P33 KOHBEHIIN/] HATIIOH
OpOX YHII SIBIl 3PUUMKIDK aH aMBTHBI XOJIOOTONTOM
buonoruiin tepen 3ylnuiH Tyxail KOHBEHL], 33piar
amMbpTaH 0a ypramiyiblH ailMruiiH XOBOPJCOH 3YHJIMHT
OJIOH YJICBIH XAOMJKIOH/I Xy/lajgaajgax TyXail KOHBEHI]
/CITES/, 3npasr ampTABIH HYYUIHAH 3YHITYYIUAT
XaMmraajlax Tyxai bOHHBIH KOHBEHI] 39P3T OJIOH YJICBIH
P33, KOHBEHIIN]] HATAH OpPOB.

Baiirane opuHbIr Xamraanax Tyxail, AMBTHBI TyXail
0010H OalirayviiH Heel OasJITMIr 30XUCTON aluriax
XaMmraanax acyymanTail xoia0ootol MOHTON yIACHIH
xyymuyz Oycaj] TOPOIKCOH dPX 3YHH OapuMT OHUTYY I
Oamiarjan rapu, Oaiirajgb OpurH OUOJIOTUITH OJIOH SIH3
Oaiiman, aMBTHBI alMTUNT Xamraaliax, HOOIMHUr 3yi
30XMCTOM AIIMINIAX 3PX 3YHH IIUHD OpuuH OyprasH Oyc
HyTar, AIXUWH X3M>K33H]I UAIBXTAM YW akKullaraa
SABYYIDK 9XDJICOH FOM.

MoHron opHbI ypramijIblH ©HOOI'HiH
OalJIBIT TyXaiH YeJ Hb WIDPXUIIIH COPIMKIYYIICOH
Mowuron Yicer “Ymaan Hom™ TypBaH yaaa (1987, 1997,
2013), MoHron OpHBI X6XTOH aMbTHBI YJIaaH JTaHCHIT

aMbTaH,

OJIOH JKUJIMMH CyJaJraaHbl aXJblH AYHJ TyIAryypjiaH
0O0IOBCPYYIDK, X9BJIDH HUUTAJICIH Hb HIH XOBOP, XOBOP
aMbTaH, ypraMajn sUlaHTysla aHTPOIOTE€HHMH XY4YUH
3YWIMHH ceper HeJIeeH] WIYY OpTOMTIUN XOXTHUUI
3yvimir

maamuJ X9pPXdH aHxXaapaH Xamraajlax
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acyy[UIbIl TycracaH d4yxajl OapumT Owywr, OypTrai
00JICOH oM.

aMBTIOBIH  DKOJOTHU—DIUWH  3aCrUUH
YHDJI3T TOTTOOX, YHAJIIISHUN 3apUMBIT TOAOPXOMIOX
opommoreir  aux 1998 omm BOS-uB 3axmanraap
buonoruiin  XypadNdHTUMH —~ XOXTOH  CyAJlaauu[
XHIK, X9 XOAOH ylaa LIMHIWIPH OO0JOBCpYyIaB.
3apiar XeXTHUM 3yWn (mmaapjuraratail 0oi 3YWIIXdH,
XYHC surak) HAT OYpWHT YHIIIX, 3YWIMHT OpYMH
TOTTONIIO0, HUKMIAM, SIUNH 3acarT y3yy/nk Oaliraa
WIPXUH a4 XOJOOTAON, OpOIIIOOTO0p Hb YHAJIIX,
YHOJITI) IWHXKIDX YXaaHbl YHAICTIH 0aiiX T3cdH Tol
3apUMyYIbIT TOJOPXOMJICOH. MeH aMbTHBI 3YWJ TyC
OYpHHUT SKOJIOTHIfH, dMUNH 3aCTUH, 3pX 3YWH T'ICOH
TypBaH YHICSH IIANTYypaap YHI3X 36BIOMXKHIT
00JI0BCpYyYIICaH.

DHIXYY  YHDITIIIIIP
AKOJIOTU-3UIH 3aCTUHH CYypb YHHUT XYyJb TOTTOOX
Oaiiryysuiara 00JI0H Oalralib OPUHBI aCyyAall IPXAIICIH
TOPHIH 3axUpraaHbl TOB Oalryymiara arfdyypblH
HOOI| alllUIIIaCHbl TOJI06p, aH aMBTHBIT arHax Oapux
30BLIOOPIIMIH XypaaM>KUIH XyBb X3MJK33, aH aMbTHBI
JKUIIAT YHD, TaJaaZiblH UPTIHJ Tycraid Teixdepeep
arHyynax aH aMbTHBI TeJ0ep XypaaMKHH XIMKIIT
TOITOOX YHIACHA OONTroH 3acruifH ra3pblH TOTTOOM
X2JI03PIIP XIPATIKYYIDK OaitHa. AMBTHBI 9KOJIOTH YTUHH
3aCTUMH YHAII33 Hb YIC OPHBI XOIKUITAH ysUIacaH
TOMOOXOH TOCHYYIUNT X3PITKYYIIIX1 SKOJIOTH JIUNH
3aCTHHH IYH IIAHXHWITI), TOJIOB OalUIBIH YHIITID
XUUX, IMHAWIBIP rapraxaji HeJleelleX Cyypb YHIICIAI
00JIOX TOAMHTYH aMbTHBI aiMarT y4yMpcaH XOXUPJIBIT

XoXToH

TOI'TOOCOH aH aMBTHBI

TOOIOX, XyyJb Oyc arHyyp, Xyaajijaar OyypyyJax,
TacjaaH 30TCO0X, XYYJIb TOTTOOMXX 30PYHTYIO]I IPX
3YHH OOJIOH AMUITH 3aCTUITH XapuyIiara TOoOmox Cyypb
XOPIMIIXYYH OOIOT a4 X0JIOOTI0TOM.

DAarasp XYYHH dYapMaaT Hb MOHTON  YIICHIH
Oaifranp OPYHBIT Xamraanaax, TOTTBOPTOW XOTKJIHHAT
XaHrax 30pPWITYYATal HUMIRXK, OJOH YJICBIH I3P3D,
KOHBEHITHOP XYIIIICOH OMOJIOTHIH OJIOH sIH3 OaiIjIhIr
xaaranax OOmIOro aMKHITTal XOPIMKHUX YHACOH
HOXIOJIUIT OYpayyIDK OaliHa.

Monzon opuvl xoxmuuit OypINOIXyyH, X0GOPOIbIH
Wanmzaan 6a xameaanivli acyyoan

MoHron yICBIH HYTarT OMOOTHiH Oaiimmaap 84
Tepel, 25 oBor, § OarT xamaapax 2 3YHJI 3apaaraH,
11 3yin max wumdmTdH, 20 3yin rap AanaByTaH,
7 3yin Tyymait xomO3pToH, 66 3yinm maparumm, 25
3YWJI MaxdraH, 2 3YWi OWTyy Tyypaiitan OomoH 12
3YWHI canaa Tyypaltan HUHT 145 3yinmiiH XeXTeH
Oyptrarmaan 6aiina (dymamippan, 2003; Lebedev et al
2016; barcaiixan nap 2022). Dnrasp 3yiayyn Monron
OpHBI OHJIOP YYJ, OW, OWT X33p, Tayj X33p 0a TOBb
IIOJIMAH SKOCUCTEMT KUT] OyC TapXanTTai.

Mamnaii oporn Monron 6omon TeB A3uitH 3apum
sHgeMuk Monron orotHo (Microtus mongolicus),
Mowuron unuyyn (Meriones unguiculatus), TOBUITH
anarnaara (Allactaga bullata), K03710BBIH aTWrIaaxai
(Salpingotus kozlovi), Mounron naaxait (Stylodipus
andrewsi), nomu mumyyxsut (Allocricetulus curta-
fus) 33par 3YWIYY TYTI3MAIT TapXalTaid TOXHOJIOHO.
MoHron OpHBI XOXTOH aMbTHBI 3YWIHHH Oypraun
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roruioH TeB A3uitH 3yWIHilT Teseenner Xaauii 4 3yyH
6omon Jlynn AsuitH, MeH CuOHpHUITH Teneenerdun 4
Xaasaryd TOXUOIAOHO. TyyHWISH TONapKTUKUIH
HOXOM 393x (Gulo gulo), caapan dono (Canis lupus),
naa Oyra (Rangifer tarandus), momuor xanarait (A4/-
ces alces) 33par X3 XIBH 3YHITYYI TOXHOIIOX OO
xammyH Oyra (Cervus canadensis), map yHar (Vulpes
vulpes), xypaH Oaasraii (Ursus arctos), EBpasuiin
umiyyce (Lynx lynx) 3spar [laneapkTukuidH 3yiinyyn 4
TYI33M3J1 TapXAJITTal.

MoHro:1 yic A3JIXUHI XOBOP, H?H XOBOP X3 XII9H
XOXTOH aMbTHBIT XamMraanaxaj q9yxajl Yypar XYJI3C3H.
Yyun xaBrraii 1M (Camelus ferus), mazaamait
Oaasrait (Ursus arctos gobiensis), Xynau anyy (Equus
hemionus), Monron 6exeH (Saiga tatarica), Taxb aayy
(Equus przewalskii), 6a mooxop upsac (Panthera un-
cia) 3dpTHAT Typaax 00IHO. DAranp 3YWIHIH aMbJIpax
OpYMH, IOMYJISIIUIAH TOTTBOPTOM OalIBIT XaAranax Hb
IPIXUHAH OMOJIOTUIH OJIOH SH3 OalUIBIH Xamraajlayil
opyyix Oyt MOHTOI OpHBI XyBb HAM3P, YH? LPHHUUT
TOIOPXOUIIHO.

MOHTONIBIH XOXTOH aMBTIBIH YJIaaH IaHC Hb TYC
VIACBIH Yyryyn Oyx 3YWIMIH XamraajiblH Oaiijgai,
JPIXUA 005oH OYC HYTTHHMH Tapxal, Xyylb 3pX 3YHH
Oaiiman, yaupd Oy roj al0yJIbIT TOJOPXOHICOH OapuMT
Oomuur tom. 3yinmuitH yEanraor [UCN-witH  yrmaaH
JAHCHBI aHTHJIAN, WANTyyp alluIvIaH XUHCOH 0ereen
yCcTax IpCcHdiauitH TyBIUHT Mamaaman gytMar (MJI),
aHxaapaia eprexeepryil (AO), XoBopIox 0oi30mTyi
(XBo), Dwm3ar (3), Yerax Ocomsomryi (Ybo), Yerax
6aiiraa (Yb), byc nytruitn xomxk9H1 yercan (BHY)
I'»K aHTHJICAH.

MOHTONBIH ~ XOXTOH  aMbTHajJ  ydpax
IapamT Tepes YW Oypa XapwillaH aauiryid OaifHa.
Tyxainban, TypyyTaH OOJOH TyypalTaH ambTaj
(Artiodactyla, Perissodactyla) morpooc 50% Oyroy
14 3yitmac 7 Hb OyC HYTTHHH XOMXKIDHJ YCTaXK
OoJBoITYH aHTHIAN OPCOH 00N 3 3yHIur ycrax
Oalfraa aHrmnang xamaapyylaH YHAJDK?3. Maxan
uaPMTHIIC 12% HB XOBOPUIBIH aHTHITANT OYPTTATICHH
Oereen yyHa upBiC, oiiH Oynra (Martes zibellina),
Mazaanaii 6arrax 0a 22% Hb XOBOPAOXK OOJ30INTYH,
36% Hb aHxaapalj epTeXeepryil aHrujiIail OpCOH
OaifHa. Mpaparuauiite Xy 12% HB MOH XOBOPIUIBIH
aHTmiIang opx, 2% Hb XOBOpAOK Oomomiryid, 45%
Hb MOIPAJIAN AyTMar aHnruiany Oartax OaitHa. XapuH

aroy,

KHKUT XOXTOH aMbTIbIH XyBb1 (Lagomorpha, Chirop-
tera, Erinaceomorpha, Soricomorpha) aroysnn epreeryit
I'»K Y39X Hb XapbLAHTyH epeecreyl AYTHAIT Oaix
MarajuranTtail. Yuup Hb darapuiid 43% Hb MIIIAIII
QyTMar aHrmiana Oartax Oaliraa HB THArIIPUNH
Tajaapx OMOJOTH, SKOJOTHHH CylairaaHbl M3II3IA
nyTarmanTtai Oairaar xapyysnk OaiHa.

Mourong HUUT 21 3yilJ1 X0XTOH aMbTaH XOBOPJIbIH
anrunany oarraar 6on 14 3yin Hb ycTaxk Oon3omryi
aHTMIan xamaapaar. Y yan Monron tapsara (Marmota
sibirica), xaBtrait TamM33 (Camelus ferus), naraad 393p
(Procapra gutturosa), nooxop upsac (Panthera uncia)
33pAT JIIXUN Jasiap XOBOPACOH 3yiic Oartmar. 2013
OHJI XOBJIATICOH YIIaaH HOM XOBOPIJIBIH 33pIr3dp Hb
XOBOP OOJIOH HH XOBOP I'COH XOEP YHIICOH aHTHIAI]
xyBaax, HUUT 30 Tapyil 3yinm OONOH mom 3yHIHHAT
Oarraacan OaifHa.

MoHron opHBl Tycrail xamraajaiaTrraidl rasap
HYTTHIH CYJDKI9H/ XaBTrail TAOMI2, Ma3aanai OaaBraii,
Taxb OOJIOH XyJIaH aJ/1yy, laraaH 333, XaHJrau, 39pidr
raxail, ronsiH MuHxK (Castor fiber), oWH yHTaaxai
(Dryomys nitedula) 33p>r MOHTOJ OPHBEI XOBOp, HOH
XOBOpP MOH DKOCHUCTEM]| OHIIIOW YYpar Oyxwii epreH
TapxaiaTTai 3YHJI aMbTABIH TapXall HyTar, ToJ aMbJIpax
OPYHBIT XaMpyyJicaH oHiiorToid. [fooxop upsac, xynaH
anyy, TosbiH xanny (Lutra lutra), 6aganra xymsp (Mo-
schus moschiferus), apran xoub (Ovis ammon), SHTUD
smaa (Capra sibirica) 33paT aMbTABIH TapXall HyTTHIH
IUIIDHX XyBb Hb XamraananTTai Oycom Oartmar 6om
TaBaH XypyyT arurmaaxaii (Cardiocranius paradox-
us), ©0X0H CYYIT aturmaaxait (Salpingotus crassicau-
da) 33paT 3apUM XOBOP MAPAITY aMbTal AP 0ycIdc
ragyyp ampIapAar Hb XaMraaJjiblH TOMOOXOH 36pYY
Oaifraar xapyyiok OaiHa.

MoHTroI4yy/ aH arHyypbIH HOOIUHT HIMAITIYYIIX,
TOO TOJTOWI ©CTOX 30pWIITO0p XaluyH Oyra, MoHTrox
TapBara, naraaH 333p, TOJBIH MHHX, MOHToIl 0OX6H,
SIHTUP sSIMaa 39p3T 3apUM XOXTOH aMBTIBIT XyY4YHH
Tapxai HyTarT Hb 0OJOOJ HIMHY OalpIIWII COPrIFH
HYTarmyymiax, HYYJIIDH [IHDKYYI9X QKJIBIT XHHK
upcaH Oereen 3aapt xapx (Ondatra zibethica), ycHbI
Oyura, HOX0# 3103HX (Nyctereutes procyonoides) xepiu
1992-on00¢
MOHTOIIBIH OMT X39p 0a TOBb EJIMHH OYCOI Taxb aayy
HyTarmyyjicHaap 30XUX yp IYHA Xypd, 66p XOOPOHA00
ajc 3ain Oaiipimax 3 LT HyTarT XapbLUAHTYH 33piar

opHyygaac MOHTONA HYTarmryyinKo?.
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ampapan Oyxwi TaxWiH momymanu Oui OOIK TOO
TOJITOM TOTTBOPTOM HAIMATAXK OaifHa.

MOHTOBIH 39PJAT XOXTOH aMBTIBIH MOIMYJSALU Hb
aMbJIpax OPYHBI TOPOUTON, YYP aMbCTAIBIH ©OPUIIONT,
Xyyib OycC arHyyp 39par OJIOH XYUHH 3YHIIPAC YYIIITIH
apcadan eprek Oaliraa Hb XamraajulblH Yp IYHTOH
apra XdOMXKDIIT XOPITXKYYIdX Imaapijara Oairaar
HOTOJTHO. 33pJ3T aMBTABIH DKOCHCTEMJ TYHIITIIX
YYPOL, XapwillaH XaMmaapibll TYH3TUH cCyajgax Hb
aMbJIpaxX OPYHBIT XaMmraajax, TOTTBOPTOH MEHEKMEHT
XUiX cyypp Hexmen OomHo. llaamueiH cymanraa
Hb DIII3P XOXTOH aMbTaJ dKOCHCTEMUUH TIHIBIPT
Oaitman XapXdH HOJI0e1er, Oycasl aMb]l OUETTIH ssMap
XapWIIIIaH Xamaapaytail 00J0XbIT HAPUIBUIAH TOTTOOX
Ooomomkuiir onroHo. IIWHXKIPX yXaaHbl MOMIJIATT
CyypWICaH, ypT XyTallaaHbl XaMTAaJUIBIH CTpaTerH,
Oomoro  OOJOBCPyyNnax, TOTTBOPTOH MEHEKMEHT
XIPITKYYIIIX 3aMaap aMbTHBI aliMar, TYYHUH dyxal
OYPIIIIXYYH XOXTHUN 3YWIMHT XaarajiaH xamraaiax
qyXall AIXMYYIBIT XUIX OOJIOMKTON IOM.

Yyp amMbCrajiblH 06puIeiT, ypramiaH OypXdBUUiH
CONTUTION, OAMUIIPpUAH OOJIOH OaliramuiiH HOOIHITH
30XHCTYH aluIaiT, SPYAMTIA HIMAITAMK OyH 1191
OYTIMITH XOIKWUJ, aHTPOIIOTCHUIH IIIyysl OOJIOH Jam
HOJIO® aMbTHbBI alilMIMII XaMraaiax, aryil, 3pCAdIUNTr
Oyypyyiax, Heell OasiTHHT TOTTBOPTOM XaJraiaxa
XYHIPAIT YUPYYIDK, OJOH YIACHIH XaMTHIH a)KUjiaraar
OPTeXYYJIDH XOIKYYIX, CyTalTaaHbl a)IJIbIH XaMpax
XYP33, OHOJI apra 3yHH TYBIIHUUT CallKpPyyJK, HApUIAH
MAPIrAMICOH OOJIOBCOH XYYHUUT O3JITIAX 33par apra
XIMJKIIT HIH Japyd aBax maapiajara Tyarapd OaifHa.
IOyHBI 6MHO AIXUITH Oaifranp xamraanax XoJOOOHBI
manryypaap “msusaii IyTMar’ X3MA3H YHAIATIACIH
3YWIYYAURH AII3POHIYH cyfanraar XWX, arLyyp,
amMbJac HUHIUITH OpPreH XOI0O0TIONT 3YHINIH TapXail,
HOOLIMNUT YHAJPH TOTTOOX, KOCHUCTEMHUUH TYIXYYP
YWY YauiH
3ypariax, ambJpax OpPYHBI XyBaarjal, TOO TOJTOWH
ecenT OyypanThl XsSHa)X, MOHUTOPHHI Cyjajraar
TOTTMOJDKYYJIaX 33pAT XaMTaaJUTbIH MEHEKMEHTHUT
XIPATIKYYIIX Oomtoro TOJOPXOMITOXOT HOH
mraapJuiaraTail IUHKIPX yXaaHbl YHISCTAH MOAIUIAT
MIIPAJUIMAT  Ouid  00NToX
nraapsara ouii 60I0B.

TApXAITBIT  IIWH?IP  HApUHWBWIAH

AXJIBIT  APUUMIKYYJIIX

Xoxmeoen ambmoblH YIUpal XoHOZUIH UOIEX HYY O,

WUTIHCUTIIN XO0001200H, MOIEKY1 OUOTO0ZUIIH
CYOanzZaanvl ax3ciavli yp OyH2IIC

CyynuilH KMIYYZISI aMbTaH CyAJIAJNbIH IIHHXKIDX
yXaaHJ OpYMH YEUIH TEXHUK TEXHOJIOTMHH JIBILIHIT
allMITIaCaH X3PUMH HOX1OJI1alIUIIaXa I TOXUPOMIKTOM
OHJep HapuiBwIaNTail Oara)xx X3pa3rcai, CyJajraaHbl
apra 3yWr epreHeep ammriax OOJIOB. 33pJIAT XOXTOH
aMBT/IBIH Tapxall 0alpIui, Heell, HYYIdJ, IHKIT
XOJI6JITOOH, YINPAJl XOHOTUIH HI9BX, 33pJIAT aMBTIbIH
OalpiIni, IMWDKWIT XOAeJTeeH A Caaaryd KOpuaop
HYTIHHT OMid OOJITOX, 939MINWI HYTIHHH XOMKIIT
YHDJI3H TOJOPXOUIIOXO0]] CAHCPBIH JOXHOJIONT XY3YYBY,
XOJOJITO0H, JAylaaH MOIpIrd Kamep, Tepes OypuilH
XYYHH 4YaJaJITaili HUCATYTYH HUCOX TOXOOPOMMKHUL
aHXJard M3A32 OX  XOPINIdXYYHHUT
OYpAOYYJIPH OJIOH YICaa XYJIP3H 36BIIOOPOTICOH
aprawianaap OO0JIOBCPYYJaH Yp JYHT MIPIOKIUIH HIP
XYHA OYXuil COTTYYIA X3BIYYIISH OJIOH HUHT3 TYTI9XK
Oaiina. MeH XOXTOH Cy[laaqu]l aMbT/IbIH rapai yycad,
TYYX9H XOD)KWJ, yaaM 3YyHH Xo0i0ormois, aHTuiall
3YHH MapraaHTai acyyulyya, COPIIdH HyTarmlyyiaax
OHOJIBIH YHADCIANUUT OOJIOBCPYYNax 33p3rT MOJIEKYIT
OMOIOTUITH OPYHH YEUITH Cy/laraaHbl apTbil ©preHeep

allnrurian

ammnIax 00JIOB.

Mazaanaii  o6aascaiin  mapxay WUNHCUTIM
X000.71200HUIL 3aPUM YD OYH
Magzaanai OaaBraiin Tapxar MIWDKAIIT

X0JIeNTeeHNIT Tomopxoiinoxon GPS Oyxuii cancpsiH
JIOXMOJIONITOW ~ XY3YYBUMMH  OalpINIBIH MDA
0O0JIOH YCHMI JPPKU XUHCIH TeHETHK IUHKUITIIHAN
IYHT XocnmyynaH amunnacad. GPS-niin 242 Gaiiprmn
LBTUMH M3A33J308 YHASCI3H, OMe TYHICOH HAT 3M
Mmazaanaii O6aasraii Illap xyncHel OasH Oypa OpUMBIH
514 xm® myrart, A.T.a 1009-1532 metpuitn eHgepT,
XapuH 3p Mazaanail xyHmkaap 2465-2485 km? HyTarT,
1122-1492 meTpuilH ©HAOPT IWWDKUH OalpIINK, 3p
Ooaranuyn Hb dM33C33 5 JAaXUH UX OaWpIINI HYTarT
HIMJDKWIIT XO18JIr66H XUHIAT O0IOXBIT TOITOOCOH.
Ma3saanaii 6aaBraift »BIIUIH 335MImI HyTar 1200-
1400 xM.KB XapuH dp O0ATATE — IMTapMaaxaitHx 2 TaxuH
ux Oaiix Oereej 3aiyy Oomranuyn 2-3 HacaHIaa dX33C
CaDK ©OpUHH 333MIIMJI HyTraa TOITOOH Oue naaH
aMbJapJiar, 333MIIWI HYTTUHH XOMXKID Hac XYUCHIH
xXamaapanrtai 0aix OHIIOTTON axd3d (pmrapunmor,
2022). buONOrMHH XYPIINIIHTUHH Cydjaad/biH Oar
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2015 onp 3 HacTaii mapMaaxai /] CaHCPBIH JOXHOJIONTON
XY3YYBY 3YYXK YIuUpajg, XOHOI'MHH MI3BX LIMJDKHIT
XOJIeJITOOHUNT CyajiaX sBLAAA H33MIIMI HyTraa XauH
Xsaran ynacelH ToHIIp yyn XypTa/ix HyTarT TOHpor

ytra 29444260 metp, Oalpmuia HyTTHHH XOMKII 98-
529 xkm? Tambair 533K Oaiiraar TOTTOOB. XycCTaiH
HYpPYYHBI OyTBIH OalpIIiI HyTTHIH KWIHAH TyHIaK

XoMK3d 242 kM? 0a HAMpBIH yaupana Oaiprimn
~

2-p 3ypac. Xun 0amHan wWiuadicuim xe001200H XuilCIH MA3aanail 6aaezain myynican 3aMHa

x3109puiiH 3aMHanaap 2253 kM ra3peir 191 xoHoruiiH
Xyraraanj TyyJcaH HIMDKUIT XOI6JITeoHHHT OYpTraH
TOMIRTINCHH (Anbsa, 2024).

Xanuyn 6yzoti yiupan XoHO2UIH UOIEX HYY O,
WIUTIHCUTII XO0O]I1206H

Xycrail, TapBararaiin HypyyHa HMWT 10 TONrOi
XallMyH Oyra OapbX CaHCPBIH JOXHOJOIT XY3YYBY
3yyx 31-750 xoHOTHITH Xyraraan OYpIyY/ICH IRTIH
MBIIJUTHHAT OOJOBCPYYIaH XOHOT, YIUPIIbIH IIHIIKHIT
XOAOJITreOHUNr cynamk, XycrailH bBIII'-bpiH XannyH
OyTbIH IMWDKWIT XOJOJTeOHHH XOHOTHHH IyHIax

¥ 4500
=1 S —e—Khustai
)
"
E 3500
E 3000
& 22500
ks 7
E 22000
E 1500
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1
E 500
Pl o
= B h o s
ER¥Fss48358 8

HYTTUIH X3MX?33 129 KM?, XapuH OBIHMUH yIupai[
Oaracaxx myHmKaap 43 KM?, XaBPBIH CapbIH CYYJIIOC
Tajg0aliH XAMKID HUXCIX 3YH TOTTOITOM aXkKdd.

XanuyH OyrblH XOHOTMWHH WA3BX 3yHBI capyynaj
XaMI'MHH OHJep, XapuH HaMap OpPOOHBI Japaax Ye
X capaac axydH Oyypd, esmmitH ymupann I-1I capn
xaMruiiH Oara Oyroy HeMep Heesier OyXuil 3HI3p
razpaap OaraxaH OpOH 3aiiJi TOTTBOPTOH OaMpIIHIK
Oaifraanm 1Y capaac HOTOO IyXyiK AXJIIXTIHN 33PATIRH
XOIONTe0H axXHH UAIBXKIWK OaiiHa. XOHOT, YTUPIbIH
U/I9BX, MWDKUIT XO/eJIreeH Hb TyXalH OyrblH Hac,
XY¥ic O0JIOH aMb1apy Oy¥ HyTar JIBCTIPHIAH ra3ap3yiH

—a—Tarvagarai —=—]kh Bogd
FEE & o Ede8 EEEHE
FERERs288E35858212
2020 1021
On, capyya

3-p 3ypaz. Xycmaiin, Tapeacamaiin 6onon HUx bozovin BI[I'-m xanuyn 0yzeln XOHOZUIIH WUAHCUTM
X000.1200H (capbii OyHOaI}C)

XOXTOeH aMbTaH CyJ1ajl
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2019 onmr 7, 8, 9 ayT33p cap

6000

5000

Z 4000

= 3000

® 2000

1000

0
L= - R T = P =T - T - PR R R B B B
Eﬁﬂﬂﬂiizgjgggg ARAAEERRE

2020 onsl 7, 8, 9 xyT33p cap

2021 oHel 7, 8, 9 ayrasp cap
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4-p 3ypaz. Cancpoin ooxuononm (Ne91244) xy3yyeumaii 6y2oli XOHOZUTH WIUTIHCUTIN

Oaiipnain, Lar araapblH XYYHH 3YMATAH Xamaapairai
Oaiina. (Hamxyy Hap, 2022).

Tapparataitn HypyyHsl BHI'-piH Ipryyx ron
OpUMOOC CaHCPBIH JIOXHMOJIOAT XY3YYBUT?H Hac Owue
ryincon Oyra 3aBxan aiimruitn Otron, basHxoHrop
aitmruiin  bagaOynmar,  Xypasmapan, byynaraan,
baanaraan 33par cymMbIH HyTar J9BCIIPHUHUT XOHHOOC
yparm yundH 20-007 XOHOTT HYYIALUINK, 2019 oHbI
VIII capeia cyymop Mx bora yymera Oroy 60mon Homua
HYYPBIH OpUUMJ 2 KWINIH TyplI raHIiaap TOrTBOPTON
Oavipurk Oaiiraan 2021 onbl Hamap [X capn opooHBI
yenp Oymak XOHIIO0 YHTIATINA HYYIRIIIH 2021 OHBI
10-p capoein 30-Hbl Oaiimmaap basHxoHrop aiMruiin
Xypa33Mmapai cyMblH Bocro yynaua oucoH OalpIiiibiH
IPTOH MAIIIIUMI erceH oM. WitHXyy xamumyH Oyra
0OrvHO Xyramaasj ypT XyrauaaHbl 3aMHAJIBIT TyyJlaH
NIWDKUH Oadpiiaar 000Xk TOTTOOCOH Cy/dairaaHbl
Yp ayH rapcas (buonorunitn xypasmaH, 2021).

s s / W L RN
5-p 3ypar. CaHCpBIH [OXHOJIONT XY3YYBUTIU
Ooyrein Tapmararaitn Hypyy, Wx borag yymisiH
XOOPOH/ IWJDKUH HYYJUIICOH 3ypariai

1.CM = 46 KM \ e

el

et TRE

Xamruiin eprer Gararaii
sam (LCP)

‘F77) TXTH-wiin xua

Cost-weighted distance (km)
0-5

5-10
10-20
20-30
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RRRRRRRG00N

6-p 3ypae. Tapeazamaiin nypyynot BII, Xanzauin TXI'H-yyo, Hx bozo BI[I, baza bozo yyn, I'o6v-
I'ypsan caiixan BI[I-yyo xoopono xameuitn oaza 3nepzu 3apuyyixHc Xon00200x KOpuoop - Xonoooc
Hymzyyouvln 3ypaznan

108
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MoHTr0:1 OpHBI XaJIMyH OyTbIH TapXal 00JIOH TOBUIH
Anraiin canbap yyncax OypTrariacoH —OapluibH
M3I33HA YHASCISH aMbIpax OPYHbI TOXHUPOMIKTOH
HYTIYYIBIT 3arBapuIaH raprax, TIAr33PUHH XOOPOHI0X
OOJIIOMKHT X0JI000C HYTTYYABIH 3yparian, OoJoH
XaMTHHH Oara caaj OapTaar TyyDK Xyp3X Xoi0o0o0c
KOPHIOPYYIBIT TOOIIOH 3ypariai YHIa9B.

Tapsararaiin HypyyHs! BIII, Hoén xanraii BIIT, Mx
born yynen BIT, bara bory yyin, ['oBb rypBan caiixan
BIII™-niin bapyyH caiixan yyn, XaHrailH HypyyHbI 3yYH
emHe Yauactaii yyn, Cant yyn, barxaan bHI, Xerune-
Tapra BIII" raspyymeir Tyc Tyc XOJTOOCOH XaMTHITH
Oara sHepruiin 3apuyynanrrtaii (LCP) nuiit 5240 kM
yprraii 18 x0i000C 3aMHan KOpPUAOpPYYH, TeBuiiH
Oycuitn Xycraitn BII, XycraitH HypyyHaac OapyyH
tuiim Ilaraan en yyn, barxaan BHI, Xerne-Tapna
BT, H3Bcaauuii Hypyy, born xan yynsia AL razpsir
xamapcan 2109 kM yprraii 15 3amMHa - KOpUAOp HyTar
Oaiiraar TOOLIOOJICOH IOM.

XoTuiH yyp aMbCTAJIBIH ©0pUWIeJITUIH
3arBapuianaap XaJuyH OYTBIH Tapxax OOJOMIKHT
HYTTHIT TOO0OJIOH Y33x31 2040 OH XYpTa/n XyMUIIaH
Oaracax, 2040-2060 onj Tapxam HyTar XOHT 3YIT
Oara 33par mmpkux 6a 2100 oH X1 TOBUWH OyCHT
Tapxauryi 0ojox xanjiararaii OaiiHa.

Tapeazamaiin uypyynot BI[I-m mapxcan anzup
AMAAHBL IKOSIO2U, 2EHEMUKUIIH Cy0anzaa

Momnroi OPHbI SHTUp sAMaaHbl O3JIX5L HYyTar
TacapxaiTaH, OJOH Tycraapyiamall TOMYJLIInyn Ouid
OOJICOH Ty AArIFP TycraapiiaMal XKUKAT TOMYJISIUNHH
FEHETUK TOITUBIH OHIUJIOL, OPOH 3aiiH TapXaiT, TOO
TOJNITOWH XOJJIONI 3YH, YJIHMPIBIH Tapxam OalpIiw,

SKOJIOTUIH OHHHOFHﬁF CyAJIaH TOI'TOOX XaMraaJlUIbIH

p >
7-p 3ypaz. Anaz AmMaamolH AH2UP AMAAHBL MOXUPOMMCHION AMbOPAX OPUUH Oa XAMZUIH Oaza IHepeu
3apuyynanm oyxuit 3am

YP AYHT?H MEHEKMEHTHII TOJOBIOH X3PIIKYYIdX
YHISCII, caHal 3eBIeM)K OOJOBCpyylaX —aKuI
xuirayk Oaiina. Tyxa#nban, Tapsararaii HypyyHBI
BII-ptH Ausar SImaaTblH SIHTHUpPBIH Tycraapiaamal
MOMYJISIIMAH  aMb/Ipax OpYHH, OWOJOTWHAH Heel,
TOTTUBIH  CyJaJIFaaHbl XK,
HOMYJISAMIAH Tapxax Oomomxut 799.5 kM’ HyTraac
217.51 km? myrart 180 rapyii TOJNTrO# SHIUPBIH CYPIT
0.83 6oxarams/KM? HATTIIMIITaATaap TOTTBOPTOM TapXaH

OalpIIK, TOO TOJITOH ©ce Oairaa 4 Yp>KIMHH dpUuM

TCHCTHUK AXKJIBIT

Oyypax xaHjjiarataii Oailraar Cy[ylaH TOI'TOOCOH.
Tapsararaii wypyynel bBII-piH WMx Aumnar, bara
Anar Oonmon Otrontaarpuiin  J{II'-p1H  X00poHA
X0JI000C HYTTYYABIT TOOIIOOJOXO/ SIHTUPBIH aMbIpax
OPYHBIT XOJIOOCOH XaMTHIH 0ara SHEPTH 3apIlyyiaiT
Oyxuii 99.6 kM ypT OOJOMMKHMT HYYUIMHH 3aMHal
TOTTOOT/K??. XaMruiiH caaj Oararaid, TOXUPOMKTOU
HYYUIMAH 3amMHan Hb TapBaratailH HypyyHaac ypl
3yrt TXI'H-uiiH xwnuitH 13CcUiH rajHa Oaiiprimx
Xauzan OyprauTdi UM TeBJIepd OaifHa.

Anar sMaaT OpUMBIH HUUT 25 SHTUPBIH JI3/KHIIC
renombiH JJHX stmran mT/IHX -1 800 XH ypTTaii Xacruir
[II'V-aap onmpyynaH, HYKJICOTHAMNH Japaaijibir
TOTTOOCHOOC 574 XH XOICTHUr (PUIOTeHeTUKUITH
aHanu3 xXunxoa amwmmiacad. MTJIHX —uiiH XSHAITHIH
X3CTUIH HYKJICOTHIUNH Jlapaalijibll AaBXIyylaxrynH
TynJ HUUTIST TaluloTUOTAH Oyl0y HAT TarjIoTHII
xaMmpargax Oyl A3PKYYII3C HATUHT COHTOXK, IIMHI
WIPYYJICOH HUUT 19 TammoTuimsp QUIOTCHETHUKUITH
Mo Gaiiryynas (8-p 3ypar). Huiit 10 monumopd xacar
a)KMIJIarcaHaac TpaHCBePC MyTalH (HIT HYKJICOTHAUNT
00p aHTHJ XamMaapax HYKIEOTHIIP COJIHX MYTAaIln)
6, TpaH3ULIM MyTauu (HAT HYKICOTUAUUT ©6p aHTHI
xamaapax HyKJICOTHAIP COMUX MyTallr) 4 WIdPCIH.

" e A,
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FJ207529.1 Capra sibirica mitochondrion complete genome

8-p 3ypaz. Anzup amaanwt (Capra sibirica /Pallas, 1776/) mm/IHX—uiin 2aniomuniap oéaiicyyncan
dunozenemurkuith Moo

1-p xycnrem. Anaz amaamein anzup amaanvt (Capra sibirica /Pallas, 1776/) nonynayuitn mm/[HX —
UIH XAHATIMBIH OYC 0IXb 2eHemuK 010H AH3 dauioan. N-/29xc; S-Ilonumopg xicae, H-I'annomunwin
moo; Hd-I'annomunwvin onon an3 éanoan; n-Hykneomuowvin onon an3z éaiioan; <x-Hykneomuovin
anzaansvl oynoadxc; SE-standard error

Population N S H Hd+SE 1+SE k+SE
Alag ymaat 10 10 1 0.86+ 0.107 0.004+ 0.003 | 2.68 £1.56
Surup sAmaaHsl NOONyNSAUBIH 7 TAIUIOTUIZP Tyyauwisn @Y -uiin ceper yrra (-2.36) Hb TOMYISLIH

(wIoreHeTUKUITH Moy Oaliryynaxaj sMap HIIDH
TycAaa KjacTep aXWIIargaaryil Hb 5HY MOIMYISLUA
TeHETHK siraa Oara Oaiiraar untrak OaiiHa. TyyHWIDH
OaliTeIr  XaphIlyynaxjaa
HYKJICOTHIUIH OJIOH SH3 Oaiijal, rarioTUITUIH OJIOH
siH3  Oaiinan, IOyHIKaap
xapbliryyscat (1-p xycHIrT) 6a yr nomyJsiiul TeHETHK
onoH siH3 Oaiinan 0.004, 2.68 Oyroy XapbllaHryi Oara
OaiiB.

OHdIxyy mnomymsiumpn Oairanmuitn  6ormoon  Oycan
XY4YUH 3YHIIMHH HOIIOereep TOO TOJTOH OrroM Oyypd,
TOTTBOPXKYYJary Iiaarapai sBaricaHbl Japaaraap
TOO TONTOW OPr3H COPTICIH U yAaaH XyTalaaHbl
TYpIIH] TEHETHK Bapuall Oarartail 6aifx MarajanTair
Taxumarniia yrra -1.06 Oaiiraaraac xapsx 00JHO.

T€HETUKUUH OJIOH SIH3

HYKHCOTHﬂHﬁH sIIraaHbl

WHOPUAMHTHIH JapaMTaH]l ©pTeX OWp caflaH TOPIUIH
X0JI000TON OONMTamuiiH  XOOpPOHII YPIKHJI —sIBarjiaH
caJlaH TePIUIH XOI00O0TOH SIPr AXUHH TEHYYA YpP
TOJIT TOMO3HUTOT Oaiimany yaaMImmK OyHT WIdPXHUIIDK
001HO. DHY HB HOIT 3CBAI X3 XIIPH Y€ YAMBIH Japaa
OoAraNMyIBIH ©COIT, MIH] YIIIDIT, TOIOPXOT YaHApT
HOJI00JI0X OOJIOMIKTOM.

TapBaraTailH HypyyHbI SIHTHP SIMaaHbl MOMYJISILBIH
TCHETUK OJIOH SIH3 OalfyIbll TOTTBOPTOM Xajranax,
L@alKJ TOO TOJITOWI ©CI'eH HA3MAIIYYJIX 30pUIro0p
aMbJIpax OPYMH Hb TOCOOTAIM, FTEHETHUK 3all XapbLAHTyil
WX @KWIJArjacaH MONYJISAUAc CYPrHHMr — ¢3m0sx
6oomkToi toM (buosoruita xypa3:3H Taitnan, 2021).

LJooxop upercnuit amvopax opuun, RORYIAYUIH
2EHEMUKUIIH cyoanzaa

2-p xycnzem. Ilonynayuiin cenemux anaius

Population Tajima's D Fu's Fs statistic
Alag ymaat -1.06 -2.36
110 XOXTOH aMbTaH CyJJ1ajl
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Hooxop wupBacuitn scuitn  Oeemuiin JIHK-uitn
MOJICKYJl TEHETHKHMUH cynanraanbl jayH Kuprus,
DHITXITUHH TOMYJSIac candap 3YHIHIH TOBITHHT
sUIrax  XOMJKIIHUM dpc  sanraaraid. Xapun Opoc,
MOHTrONBIH  XWJI 3ajraa HyTarT TapXcaH [00X0p
WPBAICHUIH HATJICOH HAT TOMYISAIN OOJOXBIT TOTTOOCOH
(Janecka et al 2017).

MoOHT01 OpHBI TJOOXOpP HUPBICHHUH aMbJpax OPYHBI
YHACOH mapamMeTpyyauir coaron ['MC-uitH Arcview-
GIS nporpamm ammmiaH aHaJaIu3 XUIK a) LOOXOP HPBIC
aMbJIpax 0OJOMKTON HUUT Ta0aitH X3MK?3, 0) 100XO0P
HPBAIC aMbapaxa] TOXHPOMKTOH TanbaifH X3MK?I, B)

LOOXOp MPBIC TACPAITIYH TapxcaH 23 yyJChIH CHCTEM

cyoanzaa

VYnaanbaarap-3ambeiH Yyauir xoim6ocon 1955 onpg
OapurycaH TeMep 3aMJ TalT TIPITHUN XO10JTOOHUNT
4eJIeeTd HAIBTPYYJIX, OCOJI aBaapaac ypbIUHIIaH
COPTHIIIX 30pPWIITOOpP 3aMBIH XOEp Tajaap eprecT
TeMOp TOp TaTcaH Hb OapyyH THHII YHIJIICOH
00JIOH Oyla)k HYYIJUIdX [araaH 333PHUH HIHJDKHIT
XO/I0JTOOHUUT YHJICOHJI Hb 30TCO0K MOHIOJ OpHBI
0apyyH XOCTHIH IIaraaH 393 pWUHH MOIMYISAIU TapXall
HYTTMHXaa MXOHX XOCOIT YycTaxal HeJIeeJICoH
ron xyuwmH 3yin OomoB. IIYA-uiin buonoruitn
XYPR3JI3H, SIMOHBI APIAMTIATIA XaMTpaH OalpIILIbIH
MBI AAMXKyyJard CaHCPBIH JOXHOJIONT XY3YYBY

Home ranges
Female

\ D MCP100% estimate
1289 sq.km

kernel95% estimate
646 sq.km

real core area
s kemel55% estimate
199 sq.km

- D MCP100% estimate
217 sq.km

kernel95% estimale
181 sq.km

real core area
I kemel65% estimate
50 sq.km

16

kilometers

9-p 3ypae. Llooxop upeicuiin amvopax opuun

rasap 3yMH momyssiMir aryyiok Oaiiraa tyc oyp 1500
KM2-aaC MX XOMXIITIH Tanbaif, I') oOX0p UPBICHHN
YPKIUHH HAT XO0COOC JIOOMTYH OOAraiib OpIINH
ampIpax 65 Yyxajd ra3pell’ TOITOOXK [) SArI3PHHH
YTXTH-1 xamparax Oaiiraa 0aijibIr TOJJOPXOUICHBI
Jaryy MOHron OpHBI IIOOXOp MPBAC XaMmraaaax apra
XOMKI3T YIICBIH XOMKI9H/ aBY XOPIKYYIIX YHAICIDI
OOJIOBCpYYJIax @XKJIBIT BHONOTMAH  XYpIRIIHTUHH
XOXTOH Cyajaaduuj AOTOOH, rajaajblH MIPIIKHITIH
cyanmaaquaTal  XxaMmTpaH Xxuibk, OJOH yic HpBIC
XaMraayax TeJIOBIeTeeH/] TyCTyYIIKI?.

Hacaan 329puiin HyyoOHa, wiuadcuam xe060.1200Hull

AUIMNIaH Laraad 333pUiH ypT XyrauaaHbl HYYIUIMIAH
cylairaar XuiK, — HYYMJIMWH 3YWHIYYI yiadpiaac
XaMmaapaH TOMep 3aM rapax OpOJIJIOro XUUIAT, TOMep
3aMBIH XaMTaaJlalThIH OprecT TOP Hb HYYIIJUIDAAT
aMbTaJl, LaraaH 339pUMH HIWDKWIT X©JIeJIreeHUNr
Xsi3raapiajar O0JOXBIT TOTTOOCOH.

Oprect TemMep TOpPOH caajJ Hb LlAraaH 333pHUilH
WADKUWIT  XOJeJINeOHUNT  XsA3raapiajgar TeJIUuUryn
YX3JI XOPOTAONJI HOIeeiIer Mall TOM XY4YWH 3YHII
00JIOX Hb OJIOH apBaH CyjJalraaHbl JYHJ OarjiaricaH
(Ito et al 2005; 2008).

Huczzeueyit nucax moxeopomac amuznan Monzon
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mapeazanvt mapxay, Moo  MOA20U
Cyoanzaansvl a)xcu

IOHECKO-ruiin mmMM MaHIJIBIH Heell Tra3ap
bornxan yynein JJHI'-T opmux MoOHrosm TapBarassl
MOMYJSIUAH ~ YWAT  XaHJJIarbil  TOJAOPXOMIIOX00
HUCTATUTYH HHUCIX Texeepemx (HHT) ammrmacan.
HHT-uitn  3ypraac HYXHHT  XdIOdpIIWIID  Hb
HUIPBXTON (3ycaan HyX, WU3D HYX) OOJOH HIIBXTYH

(Myy HYX) K aHrwican Oa HYXHHH X3J103pIIwl

YHINCIH

ynupnaap saraarail. HHT-uitH opro 3ypar n33pasc
YAAMKIIAJIT apra3yHradp TOOJCHOOC OJIOH MY3) HYX
WIPYYJDK, XOJOAPIIMINAD Hb aHTHiIaxXaj —Xsuioap
Oaiican. Cypanraa xwuiicoH TtanoOainyyn JILI-uitn

N DT "f‘% ,. 3 PR

-MIT TyC TyC WIPYYIIB.

Xo€p ynupibIr XapbLYYJDK Y33X3J XaBap, 3YHbI
yIUpan]l WIBPCOH HYXHUH TOOHBI sjlraa OJJICOHTYH
(xaBap-3yH: num -0.02+0.41, z=-0.06, p=1; 3ycaan
0.008+0.37, z=0.02) , p=1; myy nyx 0.32+0.36,
7z=0.89, p=0.95). XaBpplH ymupasd TOOJOTACOH

WY9PHUN TOoO OYyX XeHauiin wxun Oaiican (Oyra p >
0.5). 3yyuaanrapuiin xenauiia Manzymmp (0.71£0.21,
z = 3.33, p = 0.02), ©reemep (1.2140.25, z=4.74,
p=0.0001) xenmuiir OomBon 3ycaan HYXHYYA OJIOH
0aiiB. MeH MaH3ymMpbIH XOHAUNHI MYy HYXHUH TOO
XaMTUiH uX, OreeMepuilH XOHIWII XaMTruifH Oara
(6yra p<0.0001) Gaiican.

10-p 3ypae. Xaspwin ynupano HHT-eep nyemeicon mapeazanvt Hyxuuit opmo 3ypaz. A. Huzi nyx B.
3ycaan nyx C. Myy nyx

xsi3raapiaanTeiH Oyc (Man3ymmp, 3yyHINTIp) — UilH
OpYHBI 0YCon (OreeMepuiiH XoHIUH) Oalipirak Oaifs.
XaBpbIH yIHUPaI UASBXTYH HYXHYYA Hb Xap TOJI00
(HyXHUH YY) MOT Xaparnax OONOBY HYXHUH YYIHHI
xepc OOJIOH OpYHBI OHTO sUIraarail OaitB. Musd HYX,
3ycaajl HYXHYYZ Hb 3pT9H TOHPHBIX Hb OapaaH, epauiiH
mrapran/yin0ap map eHreTdi Oaifmar 6a OBOO XepceH
IO Xap ToI0o (HYXHHUI aMmcap) MAT Xaparmax OacaH
(10-p 3ypar). 3yHbl ynupain WA3BXTYH HYXHUH aMmcap
Hb HOTOOH ©BCOOP OYPXAIICOH TYN XaBPBIHX HIUT TOJ
Xaparmaxryi 6a uIdBXTIH HYXHUU dPTIH TOUPOH Naxb
HYLISH XOPCHHUH XAOMIKID XaBPbIHXaac XapbLUAHTYH
Oara Oosicon Hb axxuriarnas (Enkhmaa ef al., 2023).
MaH3ymupblH ~ XOHAMWJ  XaBpblH  IIyramaH
3aMHAJIBIH CydajiiraaHbl sIBLAA MY HYX 7, 3ycaan
HYX 25, Myy HyX 59-uiir tyc Tyc mipyyimB. GPS-
29p OyprraracaH O0yx myxwmiir HHT-uitn opro 3ypar
J93p WIPYYJICAH. ['3CoH X3auil U mryramMaH 3aMHaJIbIH
CyJayiraaHsl sSiBUAX OMIHUN MYy HYX XK aHTHJIcaH 7
HYXHHUT OpTO 3ypar I39p HAIBXTIU T'XK Y3COH OaifHa.
Opro 3ypraac 6un x33puiiH cynairaaraap 59%, 24%,
69%-uap wiyy Oyroy nuss 17, sycaan 33, myy Hyx 189

OHAIXYY CcydajiraaHbl yp AYHII3p OpreH yyaam
razap HyTarT HYX?HJl OPOTHOH, “HYyIAMail OpLIMX
3YHJI aMBTIBIT Cymasiaxaj] OdpXIIIdITIH, Iar Xyrarmaa,
XYHHH Heell MX IIaapAjar 4 raspbslH rajgapra J193p
yYccaH Hyx 6oson pomsir HHT-eep 6yptran Tapxanr,
XapbLAHTYH NOMYJISLMIH XAMK33T HallABapTail YHAIIIX
0O0JIOMXKTOMHT Oatnas.

Xynan adyynot mapxay,

MoHron opHbl XynaHruiiH Ttapxam 262000 km?
Tanbair 333m13r 6ereex yyHuii 42% Hb YICBIH Tycrai
XaMmraajanTTaid razap HyTarT Xamaapaar. 3yYHIapblH
roBpa 9000 kM? ra3ap HyTar Hb MOMYJSIUIH XyBbI
gyxay 0a [osuiin Mx JILI-eiH b X3car eprexceneep
9HD Hb OYXDNJ93 TyCrail XamraajanTTail rasap HyTart
Oartcan OaiiHa. XapuH OMHUNH TOBUHH XyJaHTHIH
56000 kM’ Tapxam HYTTHHH 30BXOH 17% Hb YICHIH
Tycrail XxamraajantTail ra3ap HyTarT Oartaxk OaifHa.
OMHUIH rOBBJ HAT XyJaH kUi oponunooroop 30000
km? razap HyTarT HIMDKUIT XO10JITO6H XHUAIT 62 0100
Oaifraa amp 9 Tycrail xamraajanTTail razap HyTTHHH
X3M)KI) XaHTaiTTall Oum OaifHa. XWiMAI maryynaac
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aBcaH GPS Xxy3yyBuTsii XyJgaHTHMIH M3A22712017 AYH
IIUHXWITD? XUWX3 XaMmraajalarTail rasap HyTIHMIAH
36BXOH 23 OpunM XyBHMT J armumiiagar o6aitaa (Kaczen-
sky map. 2011; Payne nap. 2020).

X313y Y31, TYTHAJIT

Mownron opusl TeB A3uiiH HeJIWitH XOWJ 3aX,
CubupuitH TalTBIH 6MHOI CKYYPT OpIIHX Oalpial,
Oaiiranuiin Oyc OycnyypHiH IIWDKUIATHHH 3aar 1axb
©BOPMOI] OHIUIOT OYXHUI 3KOCUCTEMHUHH X0CI0J1 OyXui
razap HyTar Hb JPTHUH aMbIpaiblH XdJIOdPYYIUNUT
XaJrajlaH JIJIXUHH OWOJOTHIH OBHHI OasKyynax,
aMBTHBI aWMTUIH Tapxall, Oaipiimi, 3yiauiin Oypas,
TOO TOJITOMJ 30XHX HOJee Y3YYJI3H Xepll OpHYYAal
WKW TOCTIW JKOCHCTEMYYA JOPOHTOX Oyl eHee
Y€l sJaHrysa XOBOp, HAH XOBOP aMbTHBI 3YWJIHNAT
XaMmraajax XapbLIAaHTyW yHaraH TepXxee XajarajicaH
XOBOp TOXHMOJJIOX [JDIXUUH O0noH Oyc HYTTHIH
X3MYKI3HJ| OHI'OM YHAJIATAAX LI HYTTUHH HAT OOJDK
OaiiHa.

Onrepcen 30 rapyil KNI YPIJDKUICIH XOTXKUIT,
JI3I OYTLMIH XypaanTai Xerkui, OalraauiiH HeeuiiH
X3T alUIIIaNT, Xyyas Oyc aH arHyyp, 33pJIdT aMbTABIH
XyJaljaa, yyp ambCrajblH €epuenT 0a ypramiaH
OYPXOBUMIH CONUTION 33PAT XYUUH 3YHIYYA aMBTHBI
aliMartT roj JapamT Y3YYJDK JKOCHUCTEMHUWH HOXOH
COPIIX YaZaMKHUT Oyypyymk OaiiHa.

VYyp ambcraibin 00j0H Oaiiranb OpYHBI XyBbcal,
©OpWIeNIT, LeIDKWIT Hb 53X Ta3pblH 3pC TIC Yyp
ambcranTaid, xyypaid OyCyyAsn MOMyJSIUAH XOMKID,
TapXaiTajJ UX33X3H Heseesaer. CyYIuilH >KUIyyIdn
yyA YypXaiH camOapblH XOTKUJI dPUUMKIK, TOBUNH
OycuiiH razap HyTruiH 24% OpUMBIT XaMapcaH dpAdC
Xalryya 0a yyn yypxaWH yiJl axuiiaraa sBariaax
OaifHa. 3acruifH razap »H? OyC HyTarT HUHT HYTTHITH
32% XYpTaII JIMLEH3 OJIrOX00p TOJIeBIeX Oairaa Hb
TOBb LIOJIUIH OYC HYTTHIHH 3M33T S9KOCUCTEM/JI COPTroep
HOJIOJIeX, 33PJ3r aMbTHBI AMbJIPAaX OPYMH, HYYJIUIHH
3aMHAJIBII TaclaH XyBaaXk yaMmaap I'€HETHUK OJIOH SH3
Oaiiian Oyypax, TOO, TOJITOM HOeI| XOMCJIIOX0J Xyprax
AIoOYJI PCIUTHNAT Jaryyiok OaitHa.

CyymuitH OKwiIyyaon A3a OYTUMHH — XOTHIIUNT
Tepell OYpUiH JaHIIIAa(ThIH 3KOJOTHIH YadaMIKUIT
xapram3aH, Oalraab OpYHBI TIHIBIPUUT Xaaraivk,
SNUWH 3aCTUMH TOTTBOPTOM ecenTen YMIIYYIdX

00/IIOr0 YyyxJiaap TaBUTAAX OOJOB. 33pIIAT aMBTHBIT
MOMYJIALUIAH cyaaxan
MOHHUTOPHWHT CylajraaHbl aXui AyTarjax Oaiiraa Hb
XaMraayax Xy4uH 4apMaiIThIr caapyysink OaifHa.

MoHTro1 OpHBI 02MUIIPHIAH MallblIH TOO TOJTOMH
CYYJIUMH OKWJJ SPUYUMTIA ©CCOH Hb Mall 33pJidr
aMBTABIH ~ XOOPOHI  O2MYIpUHH  ©PCOAeeHUIT
HOMAIIYYIDK, YCHBI 3X YYCBIPYYARA HAIMAIT JapamT
yycrax OosioB. baiiramuiiH yCT IPT HYTTHHT TOPAOH
33pIT  aMbTABIH Oaiprumi, HYYAd,
LIMJDKWIIT XOI0JTO0H T Caaaryi KOpuaop HyTTHIAT Ouid
0O0JITOX 39pAT apra X3MXKI3T slapaniTail aBax Imaap/ara
Ouii 60110B.

Jpnxuitn JOBUIYYIOH
XOTKYYDK Oyl  “TOTTBOPTON XOIKWI -MHH Y3371
OapuUMTIANBIH TYITYYp 3apUMBIH HAT O0JI0X Oairaib
OpYHBI TOITBOPTOHM OaiiIbIr xajarajiax, OHOJIOTUHH
Tepes, 3YWIMHH 30XUCTOM aluIian, XamraaulblH
IMIWHKIIIX  YXaaHbl YHIICIIUUAT  OOJIOBCPYyYIIaxas
OHILIIOH Oycan SPIAAMTII,
Oaifryyurararaii XxamMTpaH CymajiraaHbl aXIJIbH Iap
XYpd3, rajaaj CaHXYYKWITHUT HAMATAYYIIX, OPOH

TYBILHH] CHUCTEMTIM

XaMraaliax,

XaMTBbIH HUHATIMIIDIIC

aHxaapu, OpHBI

HYTTUIiH OOJIOH OJIOH YJCBIH TOCe] XeTeja0epuilH
XOPOATKWITHUT XaHTaX YHATIIIP HAIBXTOH XaMTHIH
QXUIJIaraar XerkyyJX, JOTOOABIH CaHXYY>KUITHIH
OJIOH 3X YYCTIBpUHUT Ouii OOJNTOX 39p3r Hb 3PAdM
MIUHKIIMHAR OalTyyiiara, cymiaaqabplH TOIUHTYH
yAC OPHBI TYJITaMJICAaH aCyyJIbIH HAT OOJDK, HUHTIIP
XaMTpaH XdIPAMKYYJIdX HAI3H 30pUIT0, YHD LHHUMT
OyTa>k OaifHa.
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