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ABSTRACT

This article presents the analysis of literature data published from 1970 to 2020, data obtained in 2021-2023 as a
result of research work, as well as data during conversations with fishermen and fishery inspectors on the current
state of Fringebarbel sturgeon, Acipenser nudiventris Lovetsky, 1828. Fringebarbel sturgeon belongs to the
sturgeon family, a rare and valuable fish species. Its natural habitat is the rivers of the Black, Azov, Caspian, and
Avral Sea basins and their tributaries. Fringebarbel sturgeon is one of the most vulnerable and few sturgeons in the
world, and its isolated specimens are still found in the Balkhash-1li basin (Kazakhstan - China) due to its migration
in 1933-1934. Notably, this is the only example of successful sturgeon acclimatization. In 2021-2023, research
work in the Kapshagai reservoir and the Ili River was performed in May-August at 10 stations. Results of the
research revealed that the Fringebarbel sturgeon population is extremely low, and only juvenile Fringebarbel
sturgeon are occasionally caught in catches.
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INTRODUCTION

Fringebarbel sturgeon, Acipenser nudiventris Lovetsky, 1828, belongs to the sturgeon family (Acipenseridae
Bonaparte, 1832). It is relict, rare, and valuable fish species, belonging to the Ponto-Caspian-Aral faunal complex.
Its natural habitat is the rivers of the Black, Azov, and Caspian Sea basins, the Aral Sea, and its tributaries. It is
acclimatized in the Balkhash basin (1933-1934). Currently, in Kazakhstan, it is widespread in the Ural-Caspian
and Balkhash-Alakol basins. After constructing the Kapshagai hydroelectric power plant, the single Balkhash-
Alakol population was divided into two parts (populations): Kapshagai and Balkhash. The third Ural-Caspian
population is rapidly declining and is currently permitted for catching only for scientific and reproductive purposes
(Mitrofanov 1986; Borzenko 1950; Gryunberg 1913; Erbulekov 2004; Pechnikova 1972; Vorobyova & Markov
1999; Avetisov 2008; Gershanovich et al. 1987; Konovalov 1961; Friedrich et al. 2019). However, even in this
case, catching the required number of spawners for subsequent artificial reproduction is impossible. The Aral and
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Balkhash populations are listed in the Red Book of the Republic of Kazakhstan as endangered populations under
category | (2008) (Red Book of the Republic of Kazakhstan 2008). The Fringebarbel sturgeon is also included in
the Red List of the International Union for Conservation of Wildlife (IUCN 1994) as a species in critical condition
(CR): A2cdelUCN Red Lists 2024; Dukravets et al. 2016).

Fig. 1. Fringebarbel sturgeon, Acipenser nudiventris Lovetsky, 1828, Kapshagai reservoir and the Ili River.

According to Serov N.P. (1963), the Fringebarbel sturgeon was brought into the Balkhash-1li basin from the mouth
of the Syrdarya River in six stages. A total of 291 specimens, 114-136 cm in length and 6.7-30.0 kg in weight,
were brought in. The first three batches of 91 specimens were transported between November 1 and 29, 1933. The
second three batches of 200 specimens were transported between November 10 and 23, 1934. Fringebarbel
sturgeon were released into the Ili River near the Iliysk village (Serov 1963). By 1970, adult Fringebarbel
sturgeon s and their juveniles were found in all lake areas. Adult Fringebarbel sturgeon s and juveniles were
encountered in summer along the entire length of the 1li River to the border with China and Karatal River. After
constructing the Kapshagai hydroelectric power plant, the single Ili population was divided into two parts:
Kapshagai and Balkhash. By the mid-1980s, the Fringebarbel sturgeon population had significantly decreased,
primarily due to a sharp deterioration in the conditions for the development of juveniles due to the reduction in
the length of migration routes and the area of spawning grounds (Bekbergenova 2021).

In Kapshagai hydroelectric power station, the Fringebarbel sturgeon was rarely encountered in the first years of
its filling. However, in June 1970, an 11-cm long yearling Fringebarbel sturgeon was already caught. In May-
June 1971, 25 immature Fringebarbel sturgeon s 27-76 cm in length (39.7 cm on average) and 0.14-3.48 kg in
weight (679 g on average) were caught at the age of 3-8 years (Dukravets & Mitrofanov 2009; Ablaysanova et al.
2017). In 1973, the Fringebarbel sturgeon juveniles in Kapshagai Reservoir were represented in small quantities
in collections (0.4% of the total number of juveniles), most in the reservoir's upper reaches. In 1971-1974,
different-aged Fringebarbel sturgeon specimens (1,125 specimens) were relocated from the downstream wall of
the dam to the Kapshagai Reservoir in order to accelerate the formation of its population (Bekbergenova 2020).
Further, the size of the Fringebarbel sturgeon population in the Kapshagai Reservoir increased. Thus, in the spring
of 1974, up to 50 young Fringebarbel sturgeon specimens were caught in a fixed net per day in the Issyk River.
In 1975-1976, up to 10-15 Fringebarbel sturgeon specimens were caught in commercial nets in the Salt Lakes
area (Isbekov & Ismukhanov 2009). If in 1971-1973, specimens weighing up to 4-5 kg were rare, and larger
specimens were singly encountered, then in 1975, the average weight of the Fringebarbel sturgeon was already
5.1 kg. In 1976, specimens weighing 7-9 kg predominated in commercial fishing gear, and in 1977-1978, they
weighed. In 1980-1981, spawners weighing 18-25 kg were caught. In 1984, cases of catching large Fringebarbel
sturgeon s weighing up to 43 kg were noted, but specimens weighing 20-30 kg predominated. Since 1988,
Fringebarbel sturgeon catching has been prohibited in the Kapshagai Reservoir. In May 1994, immature
Fringebarbel sturgeon s 6 kg in average weight were caught in the control fleet of the nets of scientific research
fishing. In subsequent years, the number of Fringebarbel sturgeon s in net catches decreased. Thus, from March
25to April 5, 1995, in the Ili River, in a section 10 km upstream of the Kapshagai Reservoir, yearling Fringebarbel
sturgeon s 15 cm in average length were 17% of the total number of fish in experimental catches. The last case of
a Fringebarbel sturgeon being caught in scientific fishing gear occurred on May 14, 2002, in the Kapshagai
Reservoir near the mouth of the Turgen River; the caught specimen had a body length of 1080 mm and a total
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weight of 10.6 kg (Ablaisanova & Makambetov 2021; Kucharczyk et al. 2022; Kucharczyk et al. 2022). In 2009,
in the area of the Salty Lakes, fishermen caught several specimens of juvenile Fringebarbel sturgeon s. In
November 2010, one specimen, 27 cm in body length and 0.142 kg in weight was caught in Ili River, and in 2014,
it was 50 cm in body length and 1.2 kg in weight (Ayak-Kalkan area). According to fishermen from the Panfilov
District (Almaty Region), the last females with gray caviar (gonad maturity stage I11-1V) were caught in 2011-
2012 weighing more than 20 kg, and in subsequent years (since 2015), females with small white caviar (stage I1)
were caught. According to fishermen, in April 2015, near the mouth of Kaskelen River, they caught two
Fringebarbel sturgeon specimens with an approximate weight of 4 kg in a 55-mm mesh-sized net, which,
according to them, were released alive since this fish is prohibited from catching. In April 2015, near “Salt Lakes,”
the upper reaches of the reservoir, fishermen, while clearing the bed of fishing ground (No. 24), fished up an
abandoned Chinese net - funicular web, in which, along with other species, about 10 kg of the half-decomposed
Fringebarbel sturgeon were found. Over the past five years, juveniles caught in scientific and commercial fishing
gear have mainly been Fringebarbel sturgeon ped. Thus, in 2016, at the beginning of October, one specimen (body
length = 25 cm, weight = 158 g) was caught in the retaining zone of the reservoir. Later, on April 10, 2019, in the
area of Karakol Bay, one Fringebarbel sturgeon specimen (body length = 73 cm, weight = 3.5 kg) was noted in
scientific catches (“Scientific and Production Center of Fishery” LLP). In the spring of the following year, one
other specimen (body length = 37 cm, weight = 0.35 kg) was recorded in the same reservoir area (Ishekov &
Ismukhanov 2009). The last cases of catching a larger Fringebarbel sturgeon entering sexual maturity were noted
in the autumn of 2019 when two Fringebarbel sturgeon specimens weighing 8 and 12 kg were caught, suggestively
females, which were released alive.

MATERIALS AND METHODS

The collection, processing, and primary analysis of ichthyological material are based on generally accepted
methods (Pravdin 1966; Bayimbet & Temirkhan 1999; Koblitskaya 1981; Froese 2024). A map of the sampling
station was made using the QGIS 3.34.3 program (QGIS Development Team. 2021). Fish were caught using
mandatory sets of fishing gear: fixed drift nets (for the 1li River) and fry drag nets.

Characteristics of standard fishing gear. Fixed nets: - length 25 m, each, height 2-3 m. The order of fixed nets
consists of 10 nets with different mesh sizes: 16, 20, 24, 30, 40, 50, 60, 70, 80, 90 mm; Fused nets: length 100 m,
mesh size 100 mm, 75 mm and 65 mm, height 3-4 m; fry drag net: length 6 m, mesh size in the wings 5 mm and
bag - 3 mm. At each station, the catching time was at least 12 hours. If the catching time increased or decreased
due to weather or other reasons, the catch amount was recalculated per unit of time: net/day. Fishing with fused
nets was carried out on the river in areas where the width, current, depth, etc. allowed, with gill nets during the
day and evening.

RESULTS

Only juvenile Fringebarbel sturgeon s are occasionally caught in scientific and commercial catches in the
Kapshagai Reservoir and Ili River. In 2021-2023, as part of the project “Study of populations of rare and
endangered fish species and alien aquatic organisms in order to develop recommendations for the artificial
reproduction of rare species and prevention of the spread of alien fish species and other aquatic organisms”,
research work was performed to remove live material of rare and endangered fish species in native reservoirs of
the Balkhash-Alakol basin. In 2021, Fringebarbel sturgeon was not found in scientific catches. However,
according to survey data, on May 25, 2021, in Karakol Bay, fishermen caught one specimen of the juvenile
Fringebarbel sturgeon with a body length of 25 cm. During the test catch, employees of the Kapshagay fishery
inspecting the area of the 18th fishing site recorded one Fringebarbel sturgeon weighing 1.5 kg and another
specimen weighing 6 kg in the 20th fishing site. In the summer of 2021, amateur fishermen caught one specimen
of the Fringebarbel sturgeon near the tributary of the Ili River (Sharyn River). On September 18 of this year, in
the restricted area of the Kapshagai reservoir, fishery inspectors and hunting service seized 4 specimens of the
juvenile Fringebarbel sturgeon, body length 25-30 cm, from illegal nets. They were released back into the reservoir
alive after registering biological indicators (length and weight). The Fishery Committee of the Ministry of
Ecology and Natural Resources of the Republic of Kazakhstan issued a Permit for the seizure of Fringebarbel
sturgeon in the Kapshagai Reservoir and the Ili River (by the Permit of the Fishery Committee of the Ministry of
Ecology and Natural Resources of the Republic of Kazakhstan for the fishing of Fringebarbel sturgeon dated
18.05.2022 No. KZ96VEP00124699, No. KZ26VEP00124698; dated 04.04.2023 No. KZ24VEP00146656 and
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dated 10.04.2023 KZ21VEP00146904). During the research work, according to the permit for 2022-2023, 26
Fringebarbel sturgeon specimens were caught in the scientific catches in the Kapshagai Reservoir and the 1li River.
The size and weight of the Fringebarbel sturgeon are presented in Table 1.

Table 1. Size and weight of the Fringebarbel sturgeon from the Kapshagai reservoir and the Ili River, 2022-2023.
Fish length  Fish length Fish weight

Catching site Date of catching ~ Ne

(L; cm) (L; cm) ©
2022

96 km along navigable path 26.05.2022 1 127.0 108.0 8930.0
96 km along navigable path 15.06.2022 2 32.0 27.0 109.0

96 km along navigable path 15.06.2022 3 29.5 25.0 99.7
96 km along navigable path 15.06.2022 4 29.0 25.0 100.9
96 km along navigable path 15.06.2022 5 30.0 27.0 103.5
96 km along navigable path 15.06.2022 6 29.5 25.0 118.6
96 km along navigable path 16.06.2022 7 31.0 28.0 127.4
96 km along navigable path 16.06.2022 8 29.0 25.0 103.4
96 km along navigable path 16.06.2022 9 30.5 27.0 120.1
96 km along navigable path 16.06.2022 10 35.0 29.5 182.5
96 km along navigable path 18.06.2022 11 315 28.0 148.9

96 km along navigable path 18.06.2022 12 29.0 25.0 99.9
96 km along navigable path 18.06.2022 13 29.0 25.0 104.2

96 km along navigable path 18.06.2022 14 25.0 215 67.7
96 km along navigable path 19.06.2022 15 41.0 37.0 300.0
96 km along navigable path 04.07.2022 16 47.0 42.5 461.0
96 km along navigable path 10.09.2022 17 62.0 - 1150.0
96 km along navigable path 10.09.2022 18 55.0 - 630.0
96 km along navigable path 12.09.2022 19 55.0 - 866.0
96 km along navigable path 12.09.2022 20 60.0 - 1054.0
96 km along navigable path 13.09.2022 21 62.5 52.7 1134.0
96 km along navigable path 14.09.2022 22 63.2 53.4 1305.0

2023

96 km along navigable path 30.05.2023 1 - 49.0 800
96 km along navigable path 19.07.2023 2 - 90.0 7900
Ili River 21.07.2023 3 - 60.0 1900

Station No. 1 03.08.2023 4 - 90.0 7000

The Fringebarbel sturgeon in the Balkhash-Ili basin reaches sexual maturity at 9-11, less often 8 years (males)
and 12-14 years (females). Suggestively, the Fringebarbel sturgeon reproduces in the Ili and Karatal rivers every
2 years. Spawning occurs in April-May and can continue until mid-June. Spawning begins at a water temperature
of 10-12 °C and ends at 21-24 °C. This species' most optimal spawning temperature is 14-18 °C. The Ili
Fringebarbel sturgeon population fattens in the Balkhash Lake and the Kapshagai Reservoir, feeding on mollusks
and fish. The growth rate of the juvenile is high in the Ili River (9.2-14.3 cm); in Balkhash at 7 years, it reaches
an average weight of 7-9 kg, and at 17 years 18-20 kg [1, 19]. Spawning grounds are located on solid ground,
rocky ridges, and pebbles. The main spawning grounds of Fringebarbel sturgeon were located in the middle,
mainly in the upper reaches of Ili River. In Kapshagai Gorge, east of the Iliysk station, on the Chulak tract and
above the Dubun pier, The upper spawning grounds are located in Ili River and its tributaries flowing beyond the
state border of Kazakhstan. After spawning, spawners remain in the river for some time and later migrate to the
fattening reservoir. The repeated ascent to the river and spawning of the Fringebarbel sturgeon occurs after 2-3
years. In the first years of life, juvenile Fringebarbel sturgeon s migrate down to the lake in small quantities; most
of them stay in the river system for up to three years, rarely six years. Like many other sturgeon species, the
Fringebarbel sturgeon in the Balkhash-Ili basin, along with the migratory form, has a small population of resident
Fringebarbel sturgeon s. Unlike the migratory Fringebarbel sturgeon, the resident Fringebarbel sturgeon spends
its entire life cycle in Ili River (Ablaysanova et al. 2017; Bekbergenova 2020; Isbekov & Ismukhanov 2009). By
the time the Kapshagai hydroelectric power station dam blocked the river, the Fringebarbel sturgeon population
in water bodies of flooding zones was relatively numerous. It was represented by fish of different ages, with the
prevalence of young, immature specimens. The sexually mature part of the population could not migrate up
through hydraulic structures during the construction years, while the reverse migration of spawners that had
previously entered the river was observed but already into the waterways of the newly formed reservoir. After the
construction of the Kapshagai hydroelectric power plant in 1970, the single Ili population of the Fringebarbel
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sturgeon was divided into two Kapshagai and Balkhash. By the mid-1980s, the number of Fringebarbel sturgeon
s had significantly decreased, which was due, first of all, to a sharp deterioration in the conditions for the
development of juveniles due to the reduction in the length of migration routes and the area of spawning grounds.
Also, in 2023, in the spring and summer, we conducted an inventory of the Aral Fringebarbel sturgeon 's spawning
grounds. In the upper reaches of Ili River (from Kapshagai reservoir to the border of the PRC), the Fringebarbel
sturgeon 's modern spawning grounds are located on a section of 135 km along the navigable path at the mouths
of the Sharyn, Borokhudzir, and Dubun rivers.

Spawning grounds of Fringebarbel sturgeon in the Balkhash-Alakol basin

Ili River

In July 2023, a survey of the spawning grounds of the Aral Fringebarbel sturgeon was conducted in the upper and
lower reaches of the Ili River within the Almaty region from the border with China to the head of the Ili River
Delta. A survey of the spawning grounds of the Aral Fringebarbel sturgeon was conducted in the main sections
of the river according to literary and survey data from local residents. As a result, it was revealed that before the
regulation of the river bed, the main spawning grounds were the areas between Iliysk and Bakanas villages in the
lower reaches of the Ili River and from the Dubun pier to the confluence with the Kapshagai reservoir. In the
upper reaches of Ili River (from Kapshagai reservoir to the PRC border), modern spawning grounds of the
Fringebarbel sturgeon are located on a section of 135 km along the navigable path, on the section of the mouth of
the Sharyn, Borokhudzir rivers and to Dubun Station (Fig. 2).
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Fig. 2. Pike perch spawning grounds in the Ili River.

Spawning ground 135 km along the navigable path

Spawning ground 135 km along the navigable path is located on the right bank of Ili River; there are rocky ledges
in this section of the river. The total area of the spawning ground is 25.4 hectares (the channel part 18.9 hectares,
and the flooded part 6.5 hectares). Coordinates of the spawning ground: N 43°51'6.77", E 78°28'27.96". The
bottom is uneven, soil composition is rocky pebbles, with a pebble diameter of up to 10 cm (Fig. 2). The
underwater part of the river is completely covered with rocky-sandy soil. There is no above-water or underwater
vegetation in this section. A schematic map of the spawning ground is shown in Fig. 3.

spawning grouad (rocky rouad) I
=

h x
3 !
< e " e { &
= rso 1500 e
e ——— ]

Fig. 3. Spawning grounds of the lle River.
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he spawning ground's soil quality can be classified as medium-effective. Given the soil, sturgeon spawning is
possible.

Spawning ground Mouth of Sharyn River

The spawning ground, Mouth of Sharyn River is located 22 km north of Sharyn village. The total area of the
spawning ground is 19.8 hectares (channel 14.4 hectares, flooded 5.4 hectares). The surface of the spawning
ground is even, and the soil of the spawning ground is represented by sand and sludge deposits. There is no
overgrowth in the coastal part. Coordinates of the spawning ground: N 43°55'51.68", E 79°25'35.74". A schematic
map of the spawning ground is shown in Fig. 4.

Fig. 4. Spawning grounds of the Sharyn River.

The spawning ground can be classified as ineffective in terms of the soil quality (fine sand with silt). Spawning
of the Fringebarbel sturgeon is unlikely given the nature of the soil.

Spawning ground Mouth of Borokhudzir River

The spawning ground Mouth of Borokhudzir River is located on the right bank 5 km south of the Darbazakum
village. During the study period, total area was 11.9 hectares, of which the channel area was 9.8 hectares and
flooded area 2.1 hectares. Bottom of the channel section is uneven, there is no overgrowth, soil is sandy and rocky
with silt, and diameter of the stones is up to 4-5 cm. Spawning ground coordinates: N 43°57'43.41", E
79°37'33.11". Schematic map of the spawning grounds is shown in Fig. 5.

527
Fig. 5. Schematic map of the Spawning ground Mouth of the Borokhudzir River.

The spawning ground can be classified as medium-effective in terms of soil quality. Spawning of Fringebarbel
sturgeon is possible, given the nature of the soil.

Spawning ground Dubun Pier

The spawning ground Dubun Pier is located on the left bank 6-7 km east of the Dubun village. The total area
during the study period was 10.2 hectares (channel 8.8 hectares, flooded 1.4 hectares). The surface of the spawning
ground is even; the soil consists of stone, rounded pebbles, and sand. No above-water or underwater vegetation;
the coastline is partially overgrown with grass. Coordinates of the spawning ground: N 43°45'40.75", E
80°13'35.53". A schematic map of the spawning ground is shown in Fig. 6. The spawning ground can be classified
as highly effective in terms of soil quality. Considering the nature of the soil, Fringebarbel sturgeon spawning
quite realistically occurs in this area.
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Fig. 6. Schematic map of the spawning ground Dubun Pier.

CONCLUSION

The Fringebarbel sturgeon is a rare and valuable species and a unique representative of sturgeon, the only one
able to acclimatize to new conditions and then adapt to the conditions of hydraulic construction. According to the
results of our research (2021-2023) and other authors, the Upper Ili population is currently extremely low. Only
juvenile sturgeon are occasionally caught in scientific and commercial catches. One of the main ways to preserve
the “Red Book” species remains artificial reproduction and stocking of reservoirs with fish. Thus, in the Kapshagai
Reservoir and Ili River (upper reaches), to restore the number of Fringebarbel sturgeon s, it is necessary to
artificially reproduce it and create conditions under which the mortality of juveniles in the nets will be reduced.

REFERENCES

Ablaisanova, GM & Makambetov, SZh 2021, Current state of the Fringebarbel sturgeon (Acipenser nudiventris)
in the Kapshagai reservoir and the lIli river. Science Bulletin: Innovative Scientific Research, UFA, 10: 13-
22.

Ablaysanova, GM, Zharkenov, DK & Abilov, BI 2017, Species of rare and endangered fish species and their state
in the Ili-Balkhash water bodies. Proceedings of the International Scientific and Practical Conference for the
10th anniversary of the State National Natural Park “Kolsai Kolderi” and the International Day for the
Protection of the Snow Leopard. Saty, pp. 92-96.

Avetisov, KB 2008, Issue of spawning temperature of the Fringebarbel sturgeon (Acipenser nudiventris Lovetsky,
1828). Sturgeon Farming. pp. 8-72.

Bayimbet, AA & Temirkhan, SR 1999, Kazakh-Russian directory of Fish and fish-like species of Kazakhstan.
Almaty; Kazakh University, 347 p.

Bekbergenova, V 2020, Analysis of data on the Fringebarbel sturgeon biology and reproduction (Acipenser
nudiventris). Bulletin of ASTU. Series: Fishery, 3 : 50-57.

Bekbergenova, V 2021, Prospects and problems of restoring the Fringebarbel sturgeon population (Acipenser
nudiventris) in Kazakhstan and the world. International Conference. Bender: Eco-TIRAS, p 268-270.

Biological justification for the regulation of the Fringebarbel sturgeon fishery in the Kapshagai reservoir. Research
Report, Alma-Ata, 1984, pp. 60-64.

Borzenko, MP 1950, Materials on the taxonomy, biology and fishery of the Caspian Fringebarbel sturgeon.
Proceedings of the Caspian basin. VNIRO branch. Astrakhan: Volga, 1: 9-48.

Dukravets, GM & Mitrofanov VP 2009, Issue of studying and preserving rare and endangered fish species //
Biological diversity and sustainable development of nature and society: Proceeding of International Scientific
and Practical Conference, KazNU named after Al-Farabi, - Part 2, Almaty: Kazak University, pp. 46-48.

Dukravets, GM, Mamilov, NSh & Mitrofanov 1V 2016, Fishes of Kazakhstan: Annotated list, Revised and
supplemented, Selevinia, 24: 47-71.

Erbulekov, ST 2004, The state of artificial reproduction of the Ural population of Fringebarbel sturgeon and
measures for intensification. Abstract of Dissertation. Biological Sciences with Management, 24 p.

Eschmeyer, WN 2024, Catalog of Fishes. California Academy of Sciences, (http://research.calacademy.org/
research/ichthyology/catalog/fishcatmain.asp). Online Version, Updated 6 Nov 2024.

Friedrich, T, Reinartz, R & Gessner, JS 2019, Sturgeon re-introduction in the Upper and Middle Danube River
Basin. Journal of Applied Ichthyology, 35: 1059-1068.

Froese, RD 2024, FishBase. World Wide Web electronic publication. www.fishbase. org. version 06/2024.

Gershanovich, AD, Pegasov, VA & Shatunovsky, Ml 1987, Ecology and physiology of juvenile sturgeons.


http://research.calacademy.org/%20research/ichthyology/catalog/fishcatmain.asp
http://research.calacademy.org/%20research/ichthyology/catalog/fishcatmain.asp

70 Rare and endangered populations...

Moscow, Agropromizdat, 215 p.

Gryunberg, VO 1913, On the biology of Kuban sturgeons. Bulletin of the Fish Industry, 9: 219-227.

Isbekov, KB & Ismukhanov, HK 2009, On the restoration of the Aral Fringebarbel sturgeon population in its
native habitat. Bulletin of Agricultural Science of Kazakhstan, 9: 62-64.

IUCN Red Lists 2024, International Red Book, Current version https://www.iucnredlist.org/species/225/
227579266#errata.

Koblitskaya, AF 1981, Key to juvenile freshwater fish. Moscow: Food Industry, pp. 6-53.

Konovalov, PM 1961, Biological foundations of breeding of Aral migratory fishes, Fringebarbel sturgeon and
barbel. Proceedings of the Conference on Fisheries of the Republics of Central Asia and Kazakhstan. Frunze,
pp. 21-33.

Kucharczyk, D, Nowosad, J, Lubowski, T, Ablaisanova, G, Zeghloul, T & Abdel Latif, HMR 2022, Influence
of the source of spawners’ origin on oocyte maturity stages and suitability for artificial reproduction of wild
pikeperch (Sander lucioperca) females during spawning season. Animal Reproduction Science, 243: 1-12.

Kucharczyk, D, Piech, P, Nowosad, J, Abdel Latif, HMR, Ablaisanova, GM & Sikora, M 2022, Final oocyte
maturation (FOM) model and artificial reproduction of burbot spawners (Lota lota) originating from the
F1 generation of a cultured stock in comparison to wild stock. Aquaculture, pp. 1-10.

Mitrofanov, VP 1986, Acipenser nudiventris Lovetzky, Fringebarbel sturgeon. Fishes of Kazakhstan. Alma-Ata:
Science, 1: 139-156.

Pechnikova, NV 1972, Biology of juvenile Aral Fringebarbel sturgeon in the first year of life. Sturgeons of the
USSR and their reproduction: Proceedings of the Central Research Sturgeon Fishery, 4: 139-145.

Pravdin, IF 1966, Guide to the study of fish. Moscow, Food Industry, 376 p.

QGIS Development Team 2021, QGIS 3.22.1. Geographic Information System. Open-Source Geospatial
Foundation Project: http://qgis.osgeo.org.

Red Book of the Republic of Kazakhstan 2008, Volume 1, Animals, Part 1, Vertebrates, 4™ Edition, Revised and
Supplemented, Almaty, 315 p.

Serov, NP 1963, Achievements of fish acclimatization in the Balkhash basin. In: Acclimatization of animals in
the USSR, Alma-Ata, pp. 290-291.

Vorobyova, EI & Markov KP 1999, Ultrastructural features of roe in representatives of Acipenseridae in
connection with the biology of reproduction and phylogeny. Issues of Ichthyology, 39: 197-2009.

Bibliographic information of this paper for citing:
Toxabayeva, B, Isbekov, K, Litvinenko, A, Assylbekova, S, Ablaisanova, G, Dolgopolova, S, Baibatshanov, M, Bazarbayeva, Z 2025,
Rare and endangered populations of Fringebarbel sturgeon, Acipenser nudiventris Lovetsky, 1828, in Kapshagai Reservoir and Ili
River on the territory of the Republic of Kazakhstan, Caspian Journal of Environmental Sciences, 23: 63-70.

Copyright © 2025


https://www.iucnredlist.org/species/225/%20227579266#errata
https://www.iucnredlist.org/species/225/%20227579266#errata
https://pubmed.ncbi.nlm.nih.gov/?term=Ablaisanova+GM&cauthor_id=35749982
http://qgis.osgeo.org/

