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Abstract. The paper presents the results of the research on the analysis of 
the population dynamics of the background species of small mammals in 
the zones of technogenic pollution of the Southern Priaralie. It is 
established that the reaction of small mammal communities to 
desertification depends on their specificity, which in turn is determined by 
the ecological specificity of species. The study of the state of mammal 
populations in desertified ecosystems, as well as the study of their 
adaptation to changing environmental conditions is of great theoretical and 
practical importance. 

1 Introduction 
At present, dynamic changes in the natural environment due to the Aral Sea desiccation, 
namely, widespread aridization and desertification of the delta, formation of vast sandy 
massifs of the dried seabed, have led to significant and unpredictable changes in flora and 
fauna, destruction at all levels of their biological diversity. In this connection, research on 
the state of mammal populations in demutualizing ecosystems, as well as research on the 
processes of their adaptation to changing environmental conditions is of great theoretical 
and practical importance. Analysis of the impact of technogenic transformation on 
mammals that have no use value has shown that the main significance for them is the 
rejection of the territory of natural landscapes. The most severe consequences are observed 
at macro-anthropogenic impact, when the soil cover is destroyed [1-5].  

Negative anthropogenic impacts continue to form: anthropogenic wastelands, 
gypsiferous and saline soils with the formation of salt deflation, with the emergence of 
takyr and solonchaks.  Technogenic takyr occurrence takes place near boreholes due to 
discharge of clay solution used during drilling. Such technogenic takyrs have small sizes 
and fill depressions near wells. They can be formed on various substrates (crushed stone, 
sand, loam) [6-15].  
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The most representative indicator of anthropogenic impacts is the expansion of the area 
of shifting sands and surfaces devoid of vegetation (the vicinity of the Kungrad soda plant). 
The Kungrad Soda Plant (KSP) is the only large enterprise in Central Asia producing soda 
ash (Fig. 1), as well as the Ustyurt Gas Chemical Complex "Uz-Kor Gas Chemical" (Fig. 
2). 

 

Fig. 1.  Ecosystem transformation on the territory of the Kungrad Soda Plant (2022). 

According to the resolution of the President of the Republic of Uzbekistan "On 
measures for further reforming and increasing the investment attractiveness of the chemical 
industry" dated April 3, 2019, 51 percent of the share of the authorized capital of OOO 
Kungrad Soda Plant was sold to a foreign investor.  As a result, the production scales have 

expanded, the economic condition of the enterprise has improved, which contributes to 
further improvement of product quality.   

The unique production technology of the plant consists of several complex stages. The 
main raw material is lake salt extracted from the Barsakelmes mine located on the Ustyurt 
plateau.  The limestone used in production is also of high quality.  Currently, the plant 
produces 200 thousand tons of soda annually. The products are used as the main chemical 
additive in the manufacture of glass, detergents, non-ferrous metallurgy, light industry, 
water treatment works.  

Within the framework of development of bilateral cooperation between the Republic of 
Uzbekistan and the Republic of Korea, the National Holding Company "Uzbekneftegaz" 
and the Consortium of Korean companies on a parity basis established a joint venture in the 
form of Limited Liability Company "Uz-Kor Gas Chemical" (Fig. 2). 

 

 

Fig.  2.   Territory of the Ustyurt gas-chemical complex "Uz-Kor Gas Chemical" (2023). 

The joint venture Uz-Kor Gas Chemical (Ustyurt Gas Chemical Complex, UGCC) was 
established on a parity basis within the framework of development of bilateral cooperation 
between the Republic of Uzbekistan and the Republic of Korea between the National 
Holding Company Uzbekneftegaz and the Consortium of Korean companies: Korea Gas 
Corporation (KOGAS), Lotte Chemical and Samsung C&T Corp. 

The project implementation started according to the Decree of the President of the 
Republic of Uzbekistan dated February 18, 2008 "On organization of works on complex 
development of Surgil field". The Ustyurt gas chemical complex annually produces and 
transports more than 3.0 billion m3 of natural gas and more than 115 thousand tons of gas 
condensate from the Surgil field.  

The joint venture Uz-Kor Gas Chemical OOO is one of the largest and leading 
producers of polymer products in Central Asia, based on the technologies of deep 
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processing of natural gas from the Ustyurt region of the Republic of Uzbekistan. Applying 
modern technologies of processing of natural gas and other by-products of hydrocarbon raw 
materials extraction into goods useful for society, the enterprise makes a significant 
contribution to the rational use of natural resources and preservation of ecological balance. 

2 Materials and methods 
Small mammals, due to their high abundance, species diversity and ecological lability, 
show clear reactions to natural and anthropogenic changes, so, it is reasonable to use them 
in determining and assessing changes occurring naturally in natural communities. The areal, 
number and species composition of rodents have changed, the share of rare and endangered 
species, most vulnerable to anthropogenic impacts, mainly mesophilic and narrow-areal 
species, has increased.  

The work is based on the results of research conducted in 2018-2023 in the 
anthropogenic territories of the sanitary-protective (impact) zone of the Kungrad Soda Plant 
(KSP) and Ustyurt Gas Chemical Complex "Uz-Kor Gas Chemical" (UGCC) and control 
plots located in Kungrad Soda Plant district of the Republic of Karakalpakstan. Relative 
counts of small mammals were made in several areas remote from the KSP and UGCC 
territories: 

- 1-2 km to the southeast of KSP and UGCC; 
- 2 and 4 km northwest of KSP. 
- at a distance of 2 and 3 km to the northwest of UGCC. 
The surface of Ustyurt continues to be subjected to severe destruction, complete or 

partial uni-destruction of natural vegetation and soil cover. The main cause of the negative 
impact on vegetation and soil cover and pastures is the haphazard driving of motor vehicles. 
At present, additional motor roads are being built every day.  Every 10 km2 is crossed by 
an average of 18 - 24 roads with a width of 2 - 6 m and a length of 120 - 250 km. Natural 
vegetation has been completely destroyed on these roads. 

At present, xerophytization of the territory of settlements is observed in demutualizing 
ecosystems of Karakalpakstan due to drainage of canals and other excessively humid 
places, desolation of once developed system of ditches and canals. Concreting the beds of 
canals and ditches flowing through district centers violates ecological integrity of water 
arteries of settlements, farms of cities and territories of districts, which leads to isolation 
and degradation of its specific elements. Regulation of canals, water pollution with 
chemical and domestic wastes lead to the disappearance of life both in water bodies 
themselves and in coastal areas. 

3 Results 
The ecological approach is the most important for understanding population processes in 
the study of the relationship between the population as an ecosystem integrity and external 
factors, the dynamics of sex-age structure and adaptation mechanisms in time and space, 
and the processes of coupling morphophysiological parameters of the population with 
changing habitat conditions.  

Population processes are closely related to habitat conditions and biological features of 
the population itself, its needs and capabilities. Nevertheless, the question of which changes 
in a population are related to the manifestation of intra-population regulatory mechanisms 
and which are caused by the unmediated action of external factors is still debatable. 

The following indicators were used to characterize small mammal communities in the 
technogenic and control areas: species composition, total abundance per 100 catches per 
day, and the proportion of species.  

Censuses in demutating ecosystems were carried out in parallel in different areas 
depending on the type of crops. The first section is anthropogenically polluted territories 
(share of boundaries 25%), the second section of demutating ecosystems (share of 
boundaries <3%). Such selection of biotopes allowed us to trace the specificity of Rodentia 
population formation in conditions of gradual transition from background territories to 
transitional, intermediate (intrazonal) and anthropogenically and technogenically polluted 
territories. 

The analysis carried out in technogenic territories shows that the species composition 
and the number of individuals of specific species in the compared territories differ. It is 
revealed that the species composition of small mammal communities is relatively similar in 
the exploited territories. The amplitude of the dynamics of animal population abundance in 
the transformed territories compared to the natural ones is increased, which emphasizes the 
unbalanced existence conditions of the majority of mesophilic species. It is especially 
intensified during population depressions and leads to an increase in the amplitude of 
fluctuations.  

The population structure is characterized by significant participation of synanthropic 
species (Mus musculus). The number of animals in the areas of anthropogenic succession in 
demutating ecosystems is comparable, and in some habitats reliably exceeds that in 
undisturbed natural landscapes.  

The distribution of species in the communities of micromammalia of the settlement 
feature differed radically from the desert ones. Mus musculus dominated in all sites within 
the settlements, making up about 57% of the total community, and in the "green" strip 
zones - about 80%. The second most abundant species in a demutating ecosystem was the 
population of Rhombomys opimus, (just over 18%), followed by Citellus fulvus (about 
11%). 

The dominance in desert and semi-desert ecosystems was intermediate in species 
composition and values between desert and intra-settlement communities. Mus musculus 
dominated everywhere on the first transects closest to the construction. The presence of few 
species in the zone of railroads and highways is confirmed by high values of Shannon's 
species diversity index. In the same territories the share of numerous species is high, which 
causes high values of Simpson's index of species diversity, while the dominance index has 
low values (Table 1). 

 

Table 1. Indices of species diversity of rodent communities in the studied areas of Karakalpakstan. 

Species diversity 
indices 

KSP 
neighborhood 

UGCC 
neighborhood 

Rail and road 
zone 

Settlements 

species richness 4.18 2.5 3.16 2.31 
Shannon species 

diversity 
1.05 1.02 1.08 0.42 

Simpson's species 
diversity 

0.47 0.40 0.76 0.44 

dominance index 0.38 0.35 0.42 0.53 
 

The maintenance of relatively high species richness and diversity of small mammals 
along the banks of the river and in the railway area is due to the satisfactory condition of 
the vegetation cover and the ribbon-like shape of these types of habitats, ensuring the 
interconnection of the faunas of populated areas and territories of demutating ecosystems. 
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4 Discussion 
We have traced a clear correlation between the indicators of species diversity of small 
mammal communities of the industrial wasteland zone (grassed and steppe habitats), 
demutating ecosystems in the depth of anthropogenic transformed landscape and the 
distance to natural habitats, comparable to that of the degree of anthropogenic load: the 
correlation relation between the distance from natural habitats and species richness in 
Kungrad city is 0.76±0.17 and 0.83±0.12 respectively.  

The correlation between the index of species richness and the degree of anthropogenic 
load in points is 0.718±0.18. Let us also note that the most indicative is the nature of 
dominance: the correlation coefficient of the dominance index with the degree of 
technogenic load is 0.83±0.09. At the same time, the data obtained demonstrate the process 
of reduction of interspecific competition in a number of species close in ecology under 
conditions of forage shortage in semi-desert ecosystems. This is clearly seen on the 
example of sympatric species of rodents: Meriones meridianus and Meriones tamariscinus, 
which show distinct seasonal separation and differentiation by microhabitats. Despite the 
general similarity of the feeding pattern of the tamarisk gerbil, they also differ significantly 
in the spectrum of resources utilized. The greatest similarity in resource utilization is noted 
in them during the period of maximum availability and accessibility of the main food 
resources in nature, which, given the initially low number of competitors, does not lead to 
tension of trophic relations between them and between them and the resources of the 
environment.  

A significant factor directly affecting the abundance of small mammals in the 
community is the nature of changes in the vegetation cover. On the one hand, complete 
isolation led to the dominance of coarse grains unattractive for vegetation feeding, on the 
other hand, intensive grazing led to degradation of vegetation cover, technogenically 
polluted territories reduction of vegetation species diversity and significant decrease in 
productivity. 

The basis of rodent communities is formed by the following pronounced dominants: 
house mouse, big gerbil, yellow gopher. The first species in all surveyed biotopes, except 
for background biotopes (desert landscapes), is among the dominants, of which in farms, on 
garbage lagoons, in the vicinity of KSP and UGCC is the leader in numbers over all other 
species.  

The analysis allowed to establish that the different character of response to the 
consequences of natural catastrophic impacts indicates the fact of decrease in the number of 
populations of Meriones erythrourus and Citellus fulvus, during the middle stages of 
recovery successions and, on the contrary, the increase in the abundance of populations of 
Mus musculus, Allactaga elator. It can be noted that despite the effect of increased anxiety, 
present in the first lines of all sites [7, 10], it does not always entail almost complete 
disappearance of desert species, noticeable dominance of Citellus fulvus and, as a 
consequence, a decrease in community diversity. 

In the conditions of technogenic pressure, monodominant communities are formed with 
the predominance of a single species - Mus musculus, which has the greatest plasticity and 
resistance to technogenic factors. Despite the effect of increased disturbance, present on the 
first lines of all sites, it does not always entail almost complete disappearance of forest 
species of micromammalia, noticeable pre-dominance of Mus musculus, and, as a 
consequence, a decrease in community diversity. Ecotone conditions of the "control" zone 
created additional conditions for greater species diversity of lower tiers of vegetation and, 
accordingly, of small mammal communities, which is consistent with the general provisions 
on ecotones. 

5 Conclusions 
Thus, research has shown that the response of small mammal communities to 
desertification depends on their specificity, which in turn is determined by the ecological 
specificity of species. When desertification succession and desiccation of the territory of 
degrading ecosystems occur in place of intrazonal biotopes of initially species-rich 
floodplain complexes, species diversity and total abundance of animals decrease, while in 
the transformation of relatively depleted desert communities they increase. Under the 
conditions of increasing human impact on natural ecosystems, various aspects of this 
process are intensively studied. In this context, research on the state of mammal populations 
in demutating ecosystems, as well as research on the processes of their adaptation to 
changing environmental conditions, is of important theoretical and practical importance.  
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consequence, a decrease in community diversity. Ecotone conditions of the "control" zone 
created additional conditions for greater species diversity of lower tiers of vegetation and, 
accordingly, of small mammal communities, which is consistent with the general provisions 
on ecotones. 

5 Conclusions 
Thus, research has shown that the response of small mammal communities to 
desertification depends on their specificity, which in turn is determined by the ecological 
specificity of species. When desertification succession and desiccation of the territory of 
degrading ecosystems occur in place of intrazonal biotopes of initially species-rich 
floodplain complexes, species diversity and total abundance of animals decrease, while in 
the transformation of relatively depleted desert communities they increase. Under the 
conditions of increasing human impact on natural ecosystems, various aspects of this 
process are intensively studied. In this context, research on the state of mammal populations 
in demutating ecosystems, as well as research on the processes of their adaptation to 
changing environmental conditions, is of important theoretical and practical importance.  

References 
1. S. Alimova, S. Mambetullaeva, Renaissance in the Paradigm of Innovations of 

Education and Technology in the XXI Century 1, 276-277 (2022) DOI: 
https://doi.org/10.47689/innovations-in-edu-vol-iss1-pp276-277 

2. S. Z. Alimova, cience and Innovation International Scientific Journal 3, 129-131 
(2022) DOI: https://doi.org/10.5281/zenodo.6685777 

3. D. Bekmuratova, S. M. Mambetullaeva, EPRA International Journal of Research and 
Development (IJRD) 8(12), 354-358 (2023)  

4. Ya. L. Volpert, E. G. Shadrina, Izvestia RAS. Biological Series 7, 109-117 (2023) 
DOI: 10.31857/S1026347023600255 

5. D. A. Kelt, P. L. Meserve, Biological Reviews 89(3), 705-722 (2014) DOI: 
https://doi.org/10.1111/brv.12080 

6. E. J. Milner Gulland, S. Durant, R. Woodroffe, R. Young Mammals,  Encyclopedia of 
Biodiversity (Third Edition) 4, 674-689 (2024) DOI: https://doi.org/10.1016/B978-0-
12-822562-2.00239-5. 

7. S. Sh. Eshchanova, Universum: Chemistry and Biology: Electronic Scientific Journal 
3(93) (2022) DOI: 10.32743/UniChem.2022.93.3.13205 

8. A. Yu. Levykh, Samara Scientific Bulletin 7(3), 65-72 (2018) DOI: 
10.17816/snv201873112      

9. S. M. Mambetullaeva, G. Utemuratova, S. Sh. Yeshchanova, et al., Journal of 
Advanced Zoology 44(S-5), 1925-1933 (2023) DOI: 
https://doi.org/10.53555/jaz.v44iS5.1560 

10. S. M. Mambetullaeva, A. Yu. Kidirbaeva, Scientific Medical Bulletin 2(2) (2015) DOI: 
10.17117/nm.2015.02.076 P.76-82. 

11. A. K. Markova, A. Yu. Puzachenko, Quaternary International 605-606, 254-276 (2021) 
DOI: https://doi.org/10.1016/j.quaint.2020.08.034. 

12. M. Phifer-Rixey, M. W. Nachman,  Evolutionary Biology (2015) DOI: 
https://doi.org/10.7554/eLife.05959 

13. M. Root-Bernsteina, M. Bennettb, J. J. Armestoa, L. A. Ebensperger, Global Ecology 
and Conservation 2, 277-288 (2014) DOI: https://doi.org/10.1016/j.gecco.2014.10.006 

14. M. Linnenbrink, Frontiers in Zoology 19, 31 (2022) DOI: 
https://doi.org/10.1186/s12983-022-00476-7 

7

BIO Web of Conferences 116, 03012 (2024)	 https://doi.org/10.1051/bioconf/202411603012
EBWFF 2024

RETRACTED



15. G. N. Utemuratova, Eurasian Alliance of Scientists (EAU) 8 (65), 17-19 (2019) DOI: 
https://www.doi.org/10.31618/ESU.2413-9335.2019.3.66.308 

8

BIO Web of Conferences 116, 03012 (2024)	 https://doi.org/10.1051/bioconf/202411603012
EBWFF 2024

RETRACTED




