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General characteristics of the work. The thesis examines fish communities and the state of
their populations, the dynamics of ichthyofauna, genetic diversity and morphological features of
native and alien fish species in small reservoirs of the southwestern macroslope of the Karatau ridge
of the Syrdarya basin. The research work was carried out according to the IRN AP26100721 project
"Study of the taxonomic and functional diversity of the Alatau ichthyofauna™ approved by the Science
Committee of the Ministry of Higher Education and Science of the Republic of Kazakhstan.

Relevance of the research topic. Fish are the final link in the trophic chain of reservoirs that
regulate the flow of matter and energy and thus ensure the sustainable functioning of aquatic
ecosystems. The species composition and abundance of fish in reservoirs serve as reliable indicators
of the general state of the ecosystem. In recent decades, monitoring of aquatic ecosystems has become
particularly relevant due to the increased anthropogenic impact on the environment. Effective
management of fish resources and maintenance of ecosystem services in reservoirs is impossible
without a detailed study of the ecological features of aquatic organisms. This problem is especially
acute in the Aral Basin, where an environmental crisis has occurred as a result of irrational human
activity. In this regard, a comprehensive study of fish communities in the basins of the Syrdarya river
is of particular importance.

In the 20th century, the irrational use of water led to an environmental disaster in the Aral Sea
basin. Over the past two decades, much attention has been paid to the condition of the small islands
and the Syrdarya River, although the condition of other reservoirs in the basin remains poorly
understood. In conditions of increasing anthropogenic impact on aquatic ecosystems, it is necessary
to have accurate information about the state of organisms living in reservoirs. This makes it possible
to identify trends in changes, take timely measures to prevent environmental damage and ensure
sustainable fishing. Therefore, studying the ecology of fish and identifying the causes of changes in
their species composition and abundance are urgent tasks.

The study of the composition and distribution of fish communities in the reservoirs of the
Syrdarya is of both scientific and practical importance.

The purpose of the study. To study the diversity of fish communities and assess the state of
their populations in the reservoirs of the southwestern macroslope of Karatau (basin of theSyr Darya).

Research objectives. In accordance with the purpose of the work, the following tasks were
formulated:

1. To study the physico-chemical properties of river water in the southwestern Karatau
macroslope;

2. To study the distribution and dynamics of changes in the diversity of ichthyofauna in small
rivers and tributaries of the southwestern slope of the Karatau ridge in a temporal aspect;

3. To analyze the morphological and biological variability of fish living in small reservoirs of
the southwestern macroslope of Karatau, and to determine the state of fish populations.

4. To investigate the genetic diversity of some native and alien fish species of the Syrdarya
basin.

5. To assess the prospects for the conservation of native fish species under increasing
anthropogenic pressure.

The object of the study is the fish population of the tributaries of the Syrdarya River and small
reservoirs of the southwestern macro slope of Karatau.

Subject of research: physico-chemical parameters of reservoirs, distribution, taxonomic
composition, abundance, biological and morphological parameters of fish, molecular and genetic
features of mitochondrial DNA of some fish species.

Research methods. The thesis used classical methods of biological and morphometric studies
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of fish and their statistical processing, molecular genetic methods for studying mtDNA, methods of
systemic ecological analysis and multidimensional mathematical analysis.

Scientific novelty of the dissertation work.

The dynamics of the diversity of ichthyofauna and the density of fish populations in connection
with the main abiotic parameters of reservoirs have been studied for the first time.

For the first time, the morphobiological variability and genetic features of the zeravshan dace
Leuciscus lehmanni, turkestan gudgeon Gobio lepidolaemus, tashkent riffle bleak Alburnoides
oblongus, golden spined loach Sabanejewia aralensis, tersky loach Triplophysa coniptera,
Kuschakewitsch loach Iskandaria kuschakewitschi and spotted thicklip loach Triplophysa strauchii
were studied.

For the first time, the effect of habitat fragmentation on the genetic structure of populations
(zeravshan dace, sattar snowtrout, turkestan gudgeon, tashkent riffle bleak, golden spined loach, tersky
loach, Kuschakewitsch loach and spotted thicklip loach) of fish has been established.

For the first time, comparative morphological and biological characteristics of populations of
various fish species living in the Syrdarya River basin have been studied using multidimensional
statistical methods.

For the first time, based on the study of the mitochondrial COI gene, the relationship between
native (Leuciscus lehmanni, Schizothorax intermedius, Alburnoides oblongus Sabanejewia aralensis,
Triplophysa coniptera, Iskandaria kuschakewitschi, Gobio lepidolaemus) and one alien species
(Triplophysa strauchii) fish has been clarified.

For the first time, the impact of the ecological crisis in the Aral-Syrdarya basin on the state of the
ichthyofauna of the Syrdarya River tributaries has been established and a forecast of further changes
has been given (the most vulnerable species have been identified).

The theoretical significance of the work. As part of the study, morphological and genetic
analyses of microevolutionary processes were carried out in populations of 7 native and 1 introduced
alien fish species into the basin. The results showed that the high morphological variability of isolated
populations is largely due to environmental conditions rather than genetic differences.

The practical significance of the work. The study of the taxonomic composition and
systematics of fish on the southwestern slope of the Karatau Ridge in the Syrdarya River basin revealed
the dynamics of diversity and the current state of populations of native species. The data obtained helps
to prevent the loss of unique species and minimize the economic costs of preserving temporary forms.
The analysis of the external functional characteristics of fish in the context of their habitat allows for
early diagnosis of changes in aquatic ecosystems. A comprehensive assessment of the state of aquatic
ecosystems and fish populations inhabiting them provides an opportunity to rank the problems of their
conservation in order to develop the most effective socio-economic measures for the conservation and
rational use of existing fish biodiversity, as well as to prevent significant economic losses associated
with the loss of environmental sustainability in the Syrdarya River basin.

The main provisions submitted for protection:

1. As a result of increased anthropogenic impact and climatic changes, significant
transformations of the abiotic characteristics of the aquatic environment have occurred in most of the
studied reservoirs of the Syrdarya River basin, including water level, turbidity, temperature and
mineralization.

2. Currently, 21 species of native fish and 8 species of fish introduced from other regions live in
the reservoirs of the southwestern slope of Karatau (Syrdarya River basin). In the conditions of artificial
regulation of the Syrdarya River, the depletion of fish diversity affected the main stream to a greater
extent than the tributaries. The tributaries of the Syrdarya River represent the last significant place
where endemic fish species of the Syrdarya ichthyogeographic province are preserved.

3. The fragmentation of the habitats of local fish species and the homogenization of the
composition of the ichthyofauna occur. Due to changes in habitat conditions and disruption of
communication with tributaries, the gray stone loach Triplophysa dorsalis (Kessler, 1872), the minnow
Phoxinus phoxinus (Linnaeus, 1758), the southern ninespine stickleback Pugitius platygaster (Kessler
1859), the Chatkal bullhead Cottus jaxartensis Berg, 1916, sawbelly Hemiculter leucisculus
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(Basilewsky, 1855), sabrefish Pelecus cultratus (Linnaeus, 1758) disappeared from the rivers of the
southwestern macroslope of the Karatau.

4. Compared to the period before the crisis, there was a decrease in the maximum size of five
native fish species. At the same time, the variability of most morphometric indicators remains within
the known values.

5. Isolation of populations of Leuciscus lehmanni, Schizothorax intermedius, Alburnoides
oblongus, Gobio lepidolaemus, Sabanejewia aralensis, Triplophysa coniptera, Iskandaria
kuschakewitschi and Triplophysa strauchii from the Syrdarya basins in individual rivers has led to the
appearance of genetic features.

Main results and conclusions of the study:

1. Fluctuations in the water level in the studied area of the Syrdarya River in 2022-2024 differed
from the natural regime, there was a low water level in the river during the flood period, and
mineralization and turbidity increased during the summer period. Most of the rivers of the southwestern
macroslope of Karatau do not reach the Syrdarya River due to irrigation use in the foothill zone.
Increased nitrate ion content was observed in most rivers, including those located within protected
areas. The Qyik, Boraldai and Arystandy rivers remained relatively clean.

2. In the long-term aspect, there is a tendency in the reservoirs of the southwestern slope of
Karatau to decrease the number of native and increase the number of alien fish species. According to
the results of our research, it has been established that the diversity and abundance of native species
have significantly decreased. During the period of our research, the ichthyofauna was represented by
one class, six orders, seventeen families, and 29 species. Representatives of the order Carpiformes
dominate in terms of taxonomic diversity. Most native fish species are still preserved in the Syr Darya
basin. However, they were not found at the same time in any of the studied places. Many native species
have significantly reduced their ranges compared to previously known data. The fish community
changes from source to mouth. The most common fish species were the Leuciscus lehmanni,
Schizothorax intermedius, Gobio lepidolaemus and Triplophysa strauchii.

3. The Oyik and Sarybas rivers are characterized by relatively stable physico-chemical
parameters, which makes them favorable for the habitat of the native Sattar snowtrout. At the same
time, the Karashik River, which is subject to significant anthropogenic stress, is a more suitable
environment for the alien short-cycle topmouth gudgeon, stone moroko. For the first time, studies of
biological parameters of both native and alien fish species have been conducted in the Syrdarya basin.
(Leuciscus baicalensis, Leuciscus lehmanni, Petroleuciscus squaliusculus, Gobio lepidolaemus and
Triplophysa stolickai) have been studied among the native species. The alien species included the
(Triplophysa strauchii and Oryzias sinensis). The results of the study showed a decrease in the species
diversity of fish in the region, especially native species, due to the combined effects of anthropogenic,
biotic and abiotic factors. This has led to a decrease in the habitats of these species. The biological
parameters of most native species corresponded to the data from the scientific literature.

4. To analyze the molecular diversity of native fish species in the Syrdarya basin, a fragment of
the CO1 mitochondrial DNA gene was studied in Triplophysa strauchii, Triplophysa coniptera,
Iskandaria kuschakewitschi, Schizothorax intermedius, Leuciscus lehmanni, Sabanejewia aralensis,
Alburnoides oblongus u Gobio lepidolaemus. The results showed that the Schizothorax intermedius
from the Syrdarya basin has a genetic uniqueness, which indicates its genetic isolation from populations
in other bodies of water. A genetic division into two groups has been established for two species of
char in the Syrdarya basin — Triplophysa strauchii and Triplophysa coniptera. Thus, it was found that
the sattar snowtrout of the Syrdarya basin are noticeably more diverse than previously thought.
Phylogenetic position and taxonomy of the Schizothorax intermedius in the revision.

5. The gray stone loach Triplophysa dorsalis (Kessler, 1872), the minnow Phoxinus phoxinus
(Linnaeus, 1758), the southern ninespine stickleback Pugitius platygaster (Kessler 1859), the Chatkal
bullhead Cottus jaxartensis Berg, 1916, Barbus brachycephalus Kessler,1872, sawbelly Hemiculter
leucisculus (Basilewsky, 1855), and sabrefish Pelecus cultratus (Linnaeus, 1758) disappeared from the
rivers of the southwestern macroslope of Karatau. The continued stable existence of populations of
carp Cyprinus carpio Linnaeus, 1758, Asp Leuciscus aspius (Linnaeus, 1758), Freshwater bream
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Abramis brama (Linnaeus, 1758), Prussian carp Carassius gibelio (Bloch, 1782), Pike-perch Sander
lucioperca (Linnaeus, 1758), Wels catfish Siluris glanis Linnaeus, 1758 seems problematic due to the
growing the population in the region. Under these conditions, compliance with the protection regime
in the Karatau State Nature Reserve and rational water consumption throughout the region are of great
importance for the preservation of the native ichthyofauna and the well-being of the region.

Personal contribution of the author. During the research, the author was directly involved in
the collection of field data, conducted biological, morphometric and molecular genetic analyses of fish,
followed by statistical processing using methods of univariant and multidimensional statistics. In
addition, the author carried out bioinformatic analysis and compiled maps. Based on the analysis,
generalization and interpretation of the results, the author has formulated the relevant conclusions. The
structure of the dissertation corresponds to the approved plan agreed with the scientific supervisors.
The author's personal contribution to joint publications consists in collecting materials, their primary
processing, developing the concept, preparing and designing manuscripts.

Approbation of the work. The research results and the main provisions of the dissertation were
reported and presented at various international scientific conferences: 11th International Conference:
achievements & challenges in biology dedicated to the 120th anniversary of professor Mirali Akhundov
on October 13-14, 2022 (Baku state University Baku. Azerbaijan abstract book Baku-2022).
International Conference "Zoological Research in Kazakhstan in the 21st Century: Results. problems
and prospects” dedicated to the 90th anniversary of the RSE "Institute of Zoology" of the National
Academy of Sciences of the Republic of Kazakhstan. April 13-16, 2023 (Almaty. Republic of
Kazakhstan). "Modern achievements in biomedicine and ecology” Proceedings of the International
Scientific and Practical Conference dedicated to the 70th anniversary of the Doctor of Biological
Sciences, Professor T.M. Shalakhmetova on April 20, 2023. (Almaty, 2023), BIO Web of Conferences
100, 04027 (2024) IFBioScFU 2024.

Publications. 8 scientific papers have been published on the topic of the dissertation, including
3 abstracts in the materials of International scientific and practical conferences, 3 articles in scientific
journals on the specialty profile included in the KKSON RK list, and 1 article in the journal "Ecologica
Montenegro" included in the Scopus database (Q 2) and the Web of Sciences (Q 2) + Amur chebachok
B1O Web of Conferences.

Published materials (2022-2025):

1. International Conference:

1.Sapargaliyeva Nazym, Mamilov Nadir, Ibrayeva Gulmira. Diversity of fishes in the tributaries
of the Syrdarya river within the Republic of Kazakhstan //11th International conference: achievements
& challenges in biology devoted to 120th anniversary of professor Mirali Akhundov 13-14 october.
2022 Baku state university Baku. Azerbaijan abstract book Baku—2022. -p.277-278.

2.U6paesa I'.C., Mamuno H.II., BekkoxaeBa J[.K., Amup6exoBa ®.T., KoxabaeBa D.b.,
Canapranuesa H.C., Xabuoymnun @.X. Jlunamuka pasHooOpasus ¢aynsl psio p.Kapammuk (6acceitn
p.Colpapby) B YCIOBUSIX MEHSIOIIEHCS aHTPONOIeHHOM Harpy3ku //MexayHap. KOH(pepeHIUs
«3oonoruueckue uccienoBanusi B Kazaxcrane B XXI| Beke: Wtoru. mpo6ieMbl U NMepCHeKTUBBI»
nocBsitmenHas 90-netuto PTTI «MuctutyT 300m0rum» KH MHBO PK. 13-16 amnpens 2023 rona T.
Anmarsr. Pecrryonmka Kazaxcran. -¢.233-238.

3.U6paea I'.C. Kaparay OHTYCTIK-0aThiC €HICIHAETiI ©3CHIEPAIH Ka3ipri JKOJIOTHUSIIBIK
xarjaiieln Oaranay (Oprtansik Asusi; Apan-Celpnapust Oacceiini) //buonorust FeiIbIMIapbIHBIH
noktopsl. mpogeccop. KXKM ¥FA koppecnionnent-mymeci Tamapa Munaxkpi3bl [1lanaxmeToBaHbIH
70-KBUIIBIFBIHA apHasiFaH «bruoMenuITHA MEH SKOJIOTHSIaFbl 3aMaHay! KETICTIKTEpy» XaJIbIKapaIbIK
FBUIBIMU-TIPAKTUKAJIBIK KOH(QEPEHIIUSAHBIH MaTepraiaapsl. -Anmarsl, 2023. -280-285 Ger.

1. Articles:

1.h6paera I'.C IlepBoe onucanue nsTHrcToro rybada Triplophysa strauchii uz Kazaxcranckoi
gactu OacceitHa peku Ceipnapeu //Bectauk KazsHY um. Anp-®apabu. cepus Ouosormueckas. -
Anmarsl “Kazak yHuBepcureti”’-2023.- -Ne2(95)7- c.116-127.
DOI: https://doi.org/10.26577/eb.2023.v95.i2.011.



2.U6paeBa I'.C., CanmaprammeBa H.C., MammmoB H.III., KoxabaeBa D.b., 3mseBa [.K.
Mopdomoruueckass W3MEHYMBOCTh M COCTOSHHE TMOMYJISIMH 3€paBIIAHCKOrO enblia Leuciscus
lehmanni (Cypriniformes; Actinopterygii) u3 p.lllasu (6acceiin p.Ceipaapsn) /Bectnuk KazHY um.
Anp-@apabu. cepust skojoruyeckas -Anmarsl “Kazak yamBepcuteti” -2023.- -Ne2(75).- ¢.-78-90.
DOI: https://doi.org/10.26577/EJE.2023.v75.i2.07.

3.U6pacBa I'.C. Uyxkepoausie Buasl puid B p. Kapammk (Bacceitn p. Ceipaapeu) //BectHuk
KasHY um. Ans-®apabdu, cepust buonorudeckas. -Anmarsl “Kazak yauepcuteTi” -2023.- -Ned(97).-
€.96-106. https://doi.org/10.26577/eb.2023.v97.i4.09.

4.Nadir Shamilevich Mamilov, Gulmira Saifullaevna Ibrayeva, Eleonora Birlikzhanovna
Kozhabaeva, Gulsum Zhumanovna Bilyalova, Gulnar Kerimbekovna Ziyayeva. A good word on
topmouth gudgeon pseudorasbora parva in small impoundments in the Aral sea watershed (Central
Asia, Kazakhstan) BIO Web of Conferences 100, 04027 (2024) IFBioScFU 2024.
Doi.org/10/1051/bioconf/202410004027.

5.Nadir S. Mamilov, Gulmira S. Ibrayeva, Fariza T. Amirbekova, Dinara K. Bartunek, Nazym
S. Sapargaliyeva, Eleonora B. Kozhabaeva, Gulsum Z. Bilyaloval, Gulnar K. Ziyayeva, Boris A.
Levin. Recent changes in fish diversity in the ancient oases of the Syr Darya River (Central Asia)
/[Ecologica Montenegrina 86: 119-134 (2025) This journal is available online at: www.biotaxa.org/em
https://dx.doi.org/10.37828/em.2025.86.5.

The structure of the dissertation. The thesis consists of an introduction, 3 main chapters, a
conclusion, and a list of 436 references. The volume of the work is 134 pages and includes 56 tables,
53 figures and 3 appendices.



