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DYNAMICS OF ARGALI POPULATION
(OVIS AMMON LINNAEUS, 1758) IN KAZAKHSTAN

V.O. Salovarov, D.N. Yesmukhanbetov, Z.M. Karagoishin

The research materials are based on the processing and analyzing the official
results of the air and ground surveys conducted in 2019, providing departmental
materials. The habitats with a high number of mountain sheep include the Karaganda,
Turkestan, Dzhambul and Almaty regions of the Republic of Kazakhstan. The paper
aims to estimate the changes in argali’s number and reveal the basic influencing
factors. The total number of wild mountain sheep in Kazakhstan is 17954 heads.
The paper shows that the share of the influence of environmental and anthropogenic
factors on the number of argalis is 99.7%. The main influence on the number of snow
sheep is exerted by anthropogenic factors such as poaching and economic use of the
range of wild mountain sheep by humans. From time to time, severe fires affect the
deterioration of the habitat. The authors attribute the creation of specially protected
natural territories and the inclusion of subspecies in the Red Book of Kazakhstan
to the positive impact of human activity on the argali population. In modern
conditions, the natural potential viability and survival of mountain sheep and further
naturalization are weak, although there is an increase in the number of argalis. These
aspects indicate that the anthropogenic factor affects animals intensely. The analysis
of variance shows and testifies to the high influence of the anthropogenic factor on
the number of argalis in regions of Kazakhstan. Today, to improve the protection of
mountain sheep, it is advisable to organize a network of specially protected natural
territories in the mountainous regions of the south and south-east of Kazakhstan.
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JANHAMUKA YUCIIEHHOCTH APXAPA
(OVIS AMMON LINNAEUS, 1758) B KABAXCTAHE

B.O. Canosapos, /1. H. Ecmyxanoemoa,
K.M. Kapazoiuwun

Mamepuaner uccnedoganus 0CHOBAHbI HA 0OpAbOMKe U aHAIU3e OPUYUATD-
HBLX Pe3yibmanmos 8030YUWHbIX U HazeMublx cbemok 2019 2o0a u nobe3no npedo-
CMABNIEHHBIX 6e0OMCMBEHHBIX Mamepuanos. K apeanam c 8bicokoil yucienHocmuio
eopnozo bapana omuocam Kapazanouncxyio, Typxecmanckyio, Kambviackyio u
Anmamunckyio obnacmu Pecnyonuxu Kazaxcman.

Lenvio uccnedosamenvckoli pabomol A61AEMCS OYEHKA USMEHEHULl YUCTeHHO-
cmu apxapa u viasieHue OCHOGHBIX 8auAowux axkmopos. Obuas HucieHHoCms
Ouxux 2opHuix 6apanoe 6 Kazaxcmane cocmasnsem 17,954 2onosvi. B pabome
NOKA3aHO, YUMo O0JiA GIUAHUS IKOLO2UYECKUX U AHMPONOSEHHLIX PAKMopos Ha
uyciennocms apxapog cocmasnaem 99,7%. Ocnognoe gruanue Ha YUCIEHHOCMb
CHEJCHO20 bapana oKa3vlealom maxue aHmponozeHHvle Gakmopul, Kaxk OpaxKo-
HbEPCMBO U XO3AUCMBEHHOE UCHOIb30BAHUE YENOBEKOM Apeand OUKUX OPHbIX
bapanos, a na yxyouieHue cpeobl 00UMAanus 6pemsl Om epemMerU 6IUuAINm CUIbHbIe
nooicapul. Cozoanue 0cob6o OXpansemvlx NPUPOOHbIX MePPUMOpUtl U 8KIIOYEHUe
6cex nodsudos ¢ Kpacnyio knuey Kasaxcmana asmopul céa3ul8alom ¢ NoaoiCu-
MenbHbIM GUAHUEM OeAMENbHOCIU YeN068eKa Ha NONYIAYUIO apxapos. B coepe-
MEHHBIX YCL0BUAX NPOYECC eCTNeCmEeHH020 NOMEHYUALA HCUSHECNOCOOHOCU U
8bIIICUBANUS 20PHBIX OAPANOS U OalbHelulell Hamypanu3ayu udem ciabo, Xxoms
u nabniooaemcs ygeruveHue YucIeHHoCmu apxapos. Jmo ceudemens,Ccmeyem
0 oM, UMO AHMPONO2EHHBIN AKMOP HACOALKO CUNLHO GUACTN HA JICUBOM-
HOBIX, YMO YUCTEHHOCb JCUBOTHBIX @ OCHOGHOM 3A6UCUM OM DMUX PAKMOPO8s.
Lucnepcuonnulii ananus nokaszviéaem u CGUOEMENbCMEYen O GblCOKOM GNUSHUU
aHmMpoONo2eHHo20 PaKmopa Ha YUCIeHHOCHb apxapog 6o ecex peauonax Kasax-
cmana. Ceco0us 015 yryuuenus oXxpansl 20pHuIX 6apanos yerecoobpasno opea-
HU308aMb cemb 0C000 OXPAHAEMbIX NPUPOOHLIX MePPUMOPULL 8 2OPHBIX PALIOHAX
102a u 1020-6ocmoka Kazaxcmana.

Kniouesvie cnosa: xazaxcmanckuil 2opHulil 6apan, apxap, OUHAMUKA YUCTEH-
Hocmu,; (hakmopwl
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Introduction

Argali (Ovis attop) in Kazakhstan is represented by five subspecies: Kyzyl-
kum (O. a. severtzovi), Karatau (O. a. nigrimontana), Tienshan (O. a. karelini),
Kazakhstan (O. a. collium), and Altai (O. a. attop). Several researchers also dis-
tinguish Dzungarian (O. a. littledalei) and Saurian (O. a. sairensis) subspecies.
Others believe that the Tianshan, Kazakh, and Dzungarian sheep have not yet
reached the subspecies level and combine them with O. apolii or O. a. collium
with O. a. karelini [7; 9; 24]. Subspecies of argali are included in the Red Book
of the Republic of Kazakhstan [12]. The Altai, Karatau and Kyzylkum argali
are in the most threatening condition. The Kazakh argali is included in the Sec-
ond Annex of the Convention on International Trade in Endangered Species of
Wild Fauna and Flora [11].

Materials and methods

However, we obtained the research material from the official information
provided by the Committee of Forestry and Wildlife, the Ministry of Ecolo-
gy, Geology and Natural Resources of Kazakhstan and the Republican State-
Owned Enterprise “Okhotzooprom Production Association” [21]. The research
is based on the number of wild mountain sheep collected from 2013 to 2019 in
the Karaganda, Akmola, Pavlodar, East Kazakhstan regions (Kazakhstan and
Altai subspecies of argali), Turkestan and Kyzylorda regions (Karatau argali)
and other subspecies.

The research aims to estimate the changes of argali’s number and reveal base
influencing factors. Research objectives were a collection of modern data about
argali’s number in Kazakhstan; retrospective description of argali’s number
changes; a consideration of the influence of natural and anthropogenic factors
on the argali’s numbers.

All accounting work and accounting of the number of ungulates were carried
out in accordance with the Methodological Recommendations for the account-
ing of individual species of wild animals and the instructions for the accounting
of animal species in the territory of the Republic of Kazakhstan [18].

The data of argali’s numbers were received using the method of avia-counting
and route counting or horse counting. The fly speed for avia-counting was not
more than 100 km per hour. We made the avia route according to the possibility
of observing mountain pastures and slopes. Each route was done for two persons.
Subsequently, an extrapolation model of argali distribution was developed [25].

The estimating of numbers was detected by the formula: M=A x B: C,
where A and I — numbers of animals, detected by the first and second accoun-



174 Siberian Journal of Life Sciences and Agriculture, Vol. 14, Ned4, 2022

tants; C — the number of animals, detected twice. All met animals were fixed
during the foot route. Received data was extrapolated to 1 km of the route for
all similar habitats.

Results

Based on the processing and analysis of the official results of air and ground
surveys conducted in 2019 and the materials of protected areas, we established
that the number of Kazakhstan mountain sheep in Central and Eastern Kazakh-
stan currently stands at 12,632. Moreover, 7,275 argalis live in the Karaganda
region, 389 in the Akmola region, 1435 argali live in Pavlodar, and 3533 arga-
lis live in the East Kazakhstan region. Compared to 2013, in 2019, the number
of Kazakhstan mountain sheep increased by 12.4%, 58.7%, 30.4%, and 7.7%
in the Karaganda, Akmola, Pavlodar and East Kazakhstan regions, respective-
ly. The number of Altai argali does not exceed five individuals (see Table 1).

Table 1.
Dynamics of the number of mountain sheep in Kazakhstan for 2013-2019

Number (of individuals) by years
2013 12014 | 2015 | 2016 | 2017 | 2018 | 2019
Karaganda | 6472 | 6528 | 6852 | 6900 | 6968 | 7184 | 7275

Akmola 245 | 249 | 245 | 250 | 364 | 389 | 389
Pavlodar 1100 | 1140 | 1387 | 1392 | 1555 | 1422 | 1435

Argali subspecies Region

Kazakhstan
mountain sheep

East 3282 | 3292 | 3306 | 3379 | 3450 | 3500 | 3533
Kazakhstan
. East
Altaic Kazakhstan | 10| 10| 10 [ 10 [ 10 | 10 | 5
Karatau argali Turkestan, 1 313 | 378 | 320 | 331 | 479 | 565 | 643
Kyzylorda

Turkestan, Dz-
hambul, Almaty 1743 | 1830 | 2127 | 2217 | 2467 | 2472 | 2574

Ustyurt Mouflon Mangistau 1360 | 1370 | 1463 | 1500 | 1509 | 1523 | 2100

TOTAL: 14525(14737{15710|15979|16802{17065|17954

Note*: The Kyzylkum mountain sheep currently do not constantly live in Kazakh-
stan. Only occasionally visits from neighboring Uzbekistan are noted.

Tien Shan argali

Currently, the number of Karatau argali in the Turkestan and Kyzylorda re-
gions is 643 individuals. Compared with 2013, in 2019, the number of Karatau
argali increased by 105.4% in the Turkestan and Kyzylorda regions. Today,
the number of Tien Shan argali in Turkestan, Dzhambul and Almaty regions
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amounts to 2574 individuals. Compared to 2013, in 2019, the number of Tien
Shan argali increased by 47.7% in the Turkestan, Dzhambul and Almaty re-
gions. The number of Ustyurt mouflon in the Mangistau region is currently
2100 individuals. Compared to 2013, in 2019, the number of Ustyurt mouflon
increased by 54.4% in the Mangistau region. Moreover, we determined that the
Kyzylkum mountain sheep do not constantly live in Kazakhstan, occasional-
ly visiting from neighboring Uzbekistan [5; 27]. Based on the accounting and
monitoring of mountain sheep populations in Kazakhstan in 2013-2019, we
indicated an increase in Karatau and Tien Shan mountain sheep. The number
of Ustyurt urial increased slightly (see Table 1).

Discussion

However, habitats with high abundance include the Karaganda, East Ka-
zakhstan region, Dzhambul and Almaty regions. In such places, the number of
wild mountain sheep reaches from 2000-7000 individuals. In 2019, the total
number of Kazakhstan argali in the Karaganda region was 7275 individuals,
in Pavlodar — 1435, in Akmola — 389, and East Kazakhstan — 3533 argali. The
number of Altai argali currently does not exceed five individuals. In Kazakh-
stan, Karatau, Tyanshan, and Ustyurt argali, the increase in 2019 compared to
2013 was 13.8%, 105%, 47.7% and 54.4%, respectively. The population growth
of Kazakh argali in East Kazakhstan was 21.4%, and in Central Kazakhstan -
22.0%. The natural increase in argali population in different geographical pop-
ulations varied from 14.5% in the Dzungarian Alatau to 27.2% in south-eastern
Balkhash [20; 21].

The increase in the number of mountain snow sheep in the last two de-
cades is indicated by studies conducted on the territory of the Russian Feder-
ation, Tajikistan, and Mongolia [1; 10; 15; 19; 23; 26]. One should note that
in general, the trends in the number of these species of hornbills are similar
between Kazakhstan and the Russian Federation: a decrease in the number
in the 1970s, 1980s of the last century and an increase from the late 1990s to
the present. In some cases, in the local territories of the Altai (Mongun-Tai-
ga, Tsagan-Shibetu), the population decline continued until the 2010s of the
century [14; 16].

Pointing out some differences in the accounting work, we agreed with
the opinion of other researchers that the inhabitation of the species depends
on the distribution of protective and feeding stations, and is also due to the
availability of the latter, which depends on the height and density of the
snow cover, which, in turn, affects the size of the site. At the same time, in
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snow-covered years in the second half of winter, small groups of rams can
stay in the pre-summit part of the slopes and can not be recorded by the ac-
countants. The spatial placement of animals depends on the type of surround-
ing vegetation. In areas with dense vegetation and many sediments, where
forage and protective stations are located nearby and form large territories,
the animals feel comfortable and live on the slopes and in the valley through-
out the year [2; 13]. The timing of the counts can also affect the overall as-
sessment of the number of animals during their migration, especially in the
cross-border aspect [16].

Anthropogenic factors largely determine the current state of the snow sheep
population. Our research shows a significant preponderance of the snow sheep
population over natural ones (see Table 2). According to various researchers,
limiting the number of mountain sheep can significantly depend on natural fac-
tors despite the predominance of anthropogenic factors. Thus, according to E.
R. Baidavletov [7], the main causes of death of the Karatau argali are poaching
(34.48%) and wolves (24.14%). Moreover, we determined deaths from foxes
and large birds of prey. Newborn lambs die when low temperatures return [4;
8]. E. V. Gvozdeva and E. R. Baidavletov pointed out the significant influence
of natural environmental factors, noting the cases of death of argali from star-
vation in snowy winters, from snow avalanches and itchy scabies. In addition,
the author pointed out that the mortality rate in natural populations of argali,
especially among young animals, is high [3; 6].

As a factor limiting the growth of the snow sheep population, hunting, in-
cluding illegal hunting, is noted by almost all researchers. However, along with
poaching, pasture, cattle breeding had a significant impact, especially in the 70s
and 80s of the last century. Thus, the reduced grazing of domestic animals in
the Altai by the 21* century provoked the migration of argali from Mongolia to
vacant pastures [16]. In Verkhoyansk, the reduction of reindeer herding teams
by the end of the 90s led to an increase in the number of snow sheep due to a
decrease in grazing of domestic animals and a decrease in illegal production
by reindeer herders [13]. On the territory of Kazakhstan, the economic devel-
opment of argali habitat areas results in a significant reduction in the places
suitable for their habitat, displacement from their habitats and available water
sources, changes in migration routes or their termination altogether [6]. System-
atic fires have a significant impact on mountain sheep. Thus, we can indicate the
consequences of steppe fires, after which large areas are practically unsuitable
for wintering argali. Fires in the northern regions cover large areas due to the
good development of steppe vegetation. In addition, when leaving the burning,
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the animals are forced to use areas that are winter pastures of domestic animals
and where, in addition to competing with sheep, they become more accessible to
wolves and poachers [6]. As a result of these factors, the areas of protective and
feeding stations decreased, the spatial distribution of individuals also changed,
and the distribution of rams in such areas took on a local character. One can
also assume that the restoration of the original density in places damaged by
fires will take more than a dozen years.

The creation of specially protected natural territories and, in special cases,
the inclusion of argali in the Red Book [5; 16] is considered as an anthropo-
genic factor that positively affects the change in the population of snow sheep.
In addition, we determined a positive experience of the effectiveness of such
measures on the territory of Kazakhstan [17; 22].

Conclusion

In general, the dynamics of the argali population in Kazakhstan tend to
increase. The growth in the number of subspecies living in the territories of
the administrative regions of Kazakhstan over the past five years has averaged
more than 30%. The dynamics of the argali population are currently influ-
enced by anthropogenic environmental factors, which account for 99.7%. The
main human influence that affects the number and spatial distribution of wild
mountain sheep is poaching, trophy hunting, fires, and the economic activity
of the animal’s habitat. The availability of food, the presence of predators,
and unfavorable weather conditions do not determine or regulate the size of
the argali population. Factors affecting the population size of ungulates are
closely interrelated and reflect the current state of population in specific en-
vironmental conditions.

One should take comprehensive and system-based measures in the form of
creating specially protected natural areas in their habitats and providing forage
and protective conditions, or systematically increase and strengthen measures
for the protection and restoration of the number and reproduction of ungulates in
existing specially protected areas to increase the natural viability of wild moun-
tain sheep. Today, to improve the protection of mountain sheep, it is advisable
to organize a network of specially protected natural territories in the mountain-
ous regions of the south and south-east of Kazakhstan. Today’s actions on the
part of the state to support the state inspection services for the protection of the
animal world and the toughening of penalties for poaching gives an opportu-
nity and real hope for the preservation of the positive dynamics of the number
of rare ungulate mammals.
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