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Abstract. Studying the fish composition of small rivers and
streams allows us to understand the diversity of species, their
ecology, and the interrelationships in the ecosystem. Monitoring of
these species can help in assessing the state of aquatic ecosystems
and identifying potential problems. This paper shows the results of
fish diversity studies of in 12 rivers flowing on the northern slope of
the Saur-Tarbagatai Mountains. The study of fish diversity of 12
rivers in 2023 showed the presence of 10 species, representing native
and alien ichthyofauna of Kazakhstan. The highest fish diversity was
found in the Saryeshki river and the Kendirlik river. Only one fish
species is represented in the rivers Zhinishkesu and Sarybulak. The
dominant species in numbers are Siberian gudgeon, stone loach,
European minnow, Chinese false gudgeon and naked osman.
Aboriginal species spined loach is the least represented in all water
bodies encountered, and as of 2023 it can be classified as a rare
native fish.

1 Introduction

Fish are important components of ecosystems, playing a key role in food chains and
indicating the status of aquatic systems and the impact of anthropogenic activities on
them [1]. Changes in fish composition and abundance can indicate alterations in the
ecosystem and harmful impacts on water bodies. Many fish species are threatened
with extinction due to anthropogenic activities, climate change, and the destruction of
natural habitats. Observations of changes in the composition and structure of
ichthyofauna allow predicting alterations in the ecosystems of water bodies and their
potential consequences [2].

Rivers play an important role in the conservation of biodiversity because they
provide many unique habitats for different animal and plant species. They are also an
important mechanism for maintaining genetic diversity by allowing gene flow
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between different animal and plant populations. For many fish species, rivers serve as
migratory routes necessary for them to reproduce and find food [3]. Conservation of
rivers and their associated aquatic ecosystems is critical to provide access to migration
routes and to maintain fish populations [4]. The study of the ichthyofauna in rivers is
important in maintaining biodiversity, understanding the ecosystems of water bodies,
and also important for the management of aquatic ecosystem resources [5].

Saur-Tarbagatai is located in the east of Saryarka. To the north of it lies the Zaisan
Basin, to the south - the Alakol Basin. The northern foot of the Saur rests on Lake
Zaisan and the Black Irtysh, and the southern foot borders the Shilikty depression.
Tarbagatai is located in the west of the Saur and connects with the Chingiztau Range
(250 km). There are small rivers, many starting from the mountains. The rivers -
Zharma, Kayyndysu, Kokpekty - once flowed into Zaisan, now they do not reach the
lake. The mountain rivers Karabulak, Zhetyaral, Karabuga, Bazar dries up when they
reach the plain. The rivers Urjar, Khatynsu, Emel, flowing from the southern slope of
Tarbagatay, flow into Lake Alakol, the river Ayaguz - into Balkhash [6].

There are practically no works on the study of fish diversity in the rivers of this
area. The authors of A.A. Evseeva et al. provide a list of fish species and fish living in
reservoirs and watercourses of the Upper Irtysh basin [7]. The monograph by
Prokopov K.P. and Tagaev D.A. describes fishes of East Kazakhstan based on
literature data [8]. Most rivers in general, originating from the Saur-Tarbagatai
Mountains are practically not studied.

The aim of the study was to examine the composition of ichthyofauna of some rivers
of the northern macro-slope of the Saur-Tarbagatai in Central Asia.

2 Materials and Methods

The study was based on fish caught in 2023 in spring and fall from 12 rivers flowing
on the northern slope of the Saur-Tarbagatai Mountains or the Zaisan Basin. The
Beyittibulak and Kendirlik rivers have been studied since 2009 [9]. There are
practically no modern data on the composition of fish diversity in other rivers, such as
Saryeshki, Karatuma, Honicks, Sarybulak, Beisen, Koldenenbulak, Karasu 1, Karasu
2, Aynabulak, so we studied ichthyofauna of 10 rivers for the first time.

For studying the ichthyofauna at material collection stations, a 10 m long fry rake
with a mesh size of 3 mm and nets with a side of 0.5-1 m, a length of 1-1.5 m and a
mesh size of 3-6 mm were used (Portt, et al, 2006). Captured fish were fixed in 4%
formaldehyde solution and in 96% ethyl alcohol. Primary identification of fish was
carried out visually by indicator sign at the place of catching, detailed species
identification was clarified in laboratory conditions with the help of identifiers and
reference books [10, 11]. Scientific names of fish species were unified according to
FishBase electronic databases [12].

3 Results and Discussion

The study of fish diversity of 12 rivers in 2023 showed the presence of 10 species of
fish, representing native and alien ichthyofauna of Kazakhstan. Fish occurrence by
rivers and ichthyofauna composition of the studied water bodies is presented in Table
1 and 2.
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Table 1. Fish occurrence in the rivers of the northern macroscolon of Saur-Tarbagatai

in 2023.
Ne Rivers | Sib | Sto | Spin | Euras | Ston | Co Pond | Chin | Roa | Nak
eria | ne e ian e mm | loach | ese ch ed
n loa | loac | minn | mor | on false osm
gud [ ch | h ow oko | dace gudg an
geo eon
n
1 Beyitti + + + + 0 0 0 0 0
bulak
(Septe
mber
2023)
2 Saryesh + + + + + + 0 0 0
ki
3 Kendirl + + 0 + + + + 0 0
ik
4 Kara- 0 + + + 0 + 0 0 0
Tuma
5 Zhinish 0 0 0 0 0 0 0 + 0
kesu
6 Sarybul 0 + 0 0 0 0 0 0 0
aq
7 Beisen + 0 0 + 0 0 + 0 0
8 Untitle 0 + 0 + + 0 0 0 0
dr.
9 Kolden + + + + 0 0 0 0 0
en
bulak
10 | Karasu- 0 + 0 0 0 0 0 0 +
1
11 | Karasu- 0 + 0 + 0 0 0 0 +
3
12 | Aynabu + 0 0 + + 0 0 0 0
lak

Table 2. Ichthyofauna composition of the studied water bodies on the northern slope
of the Saur-Tarbagatai Mountains.

Species Latin name Origins Spread*

Stone moroko Psedorasbora parva Temminck et Alien L
Schlegel, 1846

Pond loach Misgurnus sp. Alien L

Eurasian Phoxinus phoxinus Linnaeus, 1758 Native L

minnow

Naked osman Gymnodiptychus dybowskii Native W
Kessler,1874

Stone loach p. Triplophysa Native L

Roach Rutilus rutilus Linnaeus,1758 Alien L

Common dace Leuciscus leuciscus Linnaeus,1758 Native R

Siberian Gobio cynocephalus Dybowski, 1869 Alien W

gudgeon

Chinese false Abbottina Alien W

gudgeon rivularis
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Basilewsky,1855
Spined loach Cobitis taenia Linnaeus, 1758 Native L
* L - locally occuring; W - widespread; R - rare

The largest diversity of fish is found in the Saryeshki river with 7 fish species and
in the Kendirlik river with 6 fish species. In the Saryeshki river, the most numerous
individuals belongs to the Eurasian minnow. In the Kendirlik river, common fish the
alien species Stone moroko. Zhinishkesu and Sarybulaq rivers represented with only
one fish species. Zhinishkesu river is inhabited by roach. The Sarybulaq River is
populated by stone loach, which is represented by a hybrid form or a new species, the
identity of which requires genetic determination, as external morphological characters
do not match the data available in the literature. In other rivers, the ichthyofauna is
represented by 2 to 4 species. The dominant species in terms of abundance in these
rivers are Siberian gudgeon, stone loach, Eurasian minnow, Chinese false gudgeon
and naked osman. All fish diversity in our 2023 collections in the studied rivers is
represented by non- commercial fish, with the exception of roach. The only
commercial species of roach, is introduced into the water bodies of Kazakhstan [13].
But in the river Zhinishkesu roach is not represented by large sizes and is not a
commercial object for the local population. The naked osman is a widespread native
species, but in our studies it was represented only in the rivers Karasu-1 and Karasu-3.
According to literary data, the naked osman in East Kazakhstan inhabits mountain
rivers of the Irtysh basin flowing from the northern slopes of the Tarbagatai [14]. In
mountain reservoirs, the naked osman occupies mid-mountain areas, does not occur in
the highlands, and never descends to the plains [7]. Aboriginal species spined loach is
the least abundant in all water bodies, we found one or two individuals in 4 studied
rivers (Table 1) as of 2023 it can be classified as a rare aboriginal fish.

4 Conclusion

Studying their diversity helps us understand the changes that are occurring in river
ecosystems and what the consequences of these changes might be. A survey of fish
diversity in 12 rivers in Kazakhstan in 2023 found 10 species representing both native
and non-native ichthyofauna. In general, there is not homogeneity of fish diversity in
rivers. In terms of taxonomic diversity, all species are representatives of the carp
division Cypriniformes. The dominant species in terms of abundance in these rivers
are Siberian gudgeon, stone loach, European minnow, Chinese false gudgeon and
naked osman. All fish diversity in our 2023 collections in the studied rivers is
represented by non-commercial fishes except the roach. However, roach found in the
river Zhinishkesu are not used locally in the fishery. Spined loach is the rarest species
in the studied water bodies. Aboriginal representatives of Central Asia loach and pond
loach require identification using molecular biology, since external morphological
characters do not fit the data available in the literature. The first scientific studies of
12 rivers on the northern slope of the Saur-Tarbagatai emphasize the importance of
their study for the conservation of native ichthyofauna of Kazakhstan and assessment
of the state of ecosystems in these water bodies.
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