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CURRENT STATE OF POPULATIONS
OF THE MAIN COMMERCIAL FISH SPECIES
OF THE SMALL ARAL SEA

The Aral Sea was one of the main commercial basins until the 80s of the last century. Howev-
er, intensive water management activities aimed at regulating the upper reaches of the Syrdarya and
Amudarya rivers, which were the main sources of water supply in the Aral Sea, led to a decrease in the
water level and the sea was initially divided into two reservoirs: Small and Large.

As a result, huge damage was caused to the fishing industry of the region. And only after more than
20 years, a decision was made to restore the Aral Sea, by building a dam, in order to block the channel
connecting the Small Aral with the Big Sea. In 2005, the construction of the Kokaral separation dam was
completed.

The basis of the fishery is: bream (Abramis brama), zander (Sander lucioperca), pike (Esox lucius),
asp (Aspius aspius), carp (Cyprinus caspio), crucian carp (Carasius auratus), roach (Rutilus rutilus), sabre-
fish (Pelecus cultratus), rudd (Scardinius erythrophthalmus). The fewly presented species include silver
carp (Hypopthalmichthyx molitrix), snakehead (Channa argus), ide (Leuciscus idus), white-eyed bream
(Ballerus sapa), perch (Perca fluvatilis). Flounder glossa (Platichthys flesus), catfish (Silurus glanis), sh-
emaya (Alburnus chalcoides) that are found in catches.

According to the research of the current year, the commercial fishes in Small Aral Sea was repre-
sented by 16 species of fish, of which 9 species (Abramis brama, Cyprinus caspio, Aspius aspius, Esox
lucius, Silurus glanis, Sander lucioperca, Rutilus rutilus, Channa argus, Pelecus cultratus) form the basis
of the fishery, 6 species (Ctenopharyngodon idella, Carasius auratus, Ballerus sapa, Chalcalburnus chal-
coides, Leuciscus idus, Hypopthalmichthyx molitrix) are few and 1 species (Platichthys flesus) of fish are
isolated in catches.

This article provides a brief assessment of the state of the populations of the main commercial fish
in the Aral Sea based on research in 2019-2020.

Key words: Aral Sea, ichthyofauna, aboriginal, alien species, abundance, species composition.
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Kiwi ApaA TeHi3iHiH,
Heri3ri KacinTik 6aAbIK TYpPAepiHiH, Ka3ipri »xarAaibl

ApaA TeHi3i eTkeH FacblpAbiH 80-i >KbIAAAPbIHA AEMIH HEri3ri KacCinTik cyaAanTbiH, 6ipi 6oAraH.
AAaipaa ApaA TeHi3iH CyMeH KamTamMacbl3 eTeTiH Herisri ke3aepi 60Abin TabbiraTbiH CbipAapust MeH
OMyAapUSl ©3EHAEPIHIH, >KOFapFbl aFbICTapblH peTTey >XOHIHAEri KApKbIHAbI CYy LIapyallblAbIFbIH
JKYPri3y, Cy AeHreniHiH TemeHAeyiHe aAbin Keaai xoHe Kiwi Apaa meH YakeH Apaa 60AbIn eki 6eAikke
GeAiHAi. KeiiHteH Kiwi Apaa TeHi3i Te3 Kyprarn, 6aAblK WAPYaLlbIAbIKTbIK, MaHbI3bIH >XOFAATTbI. TylLbl
CYy afblHbl )XOK, YAKEH TEHI3AIH TY3AbIAbIFbl aPTThbI.

HeTtuxeciHae anMakTbiH 6GaAblK, LIAPYaLLbIAbIFbIHA YAKEH 3aAaA KeAai. Tek 20 XXbIAAAH acTam
yakbITTaH KeiiH, Kiwi Apaaabl YAKEH TeHi36eH XaAFalTbiH KaHaAAbl 6erey MakcaTbiHAQ Gerer caay
apKbIAbl ApaA TeHi3iH KaAmblHa KEATIpY TypaAbl wwelliM KabbiaaaHAbl. 2005 biAbl Kekapaa 6ereTiHiH
KYPbIAbICbI asiKTaAAbl. bereTTiH, KypblAbICbIHbIH, apkacbiHAa 2006 XXbIAAbIH, cayip aibiHAa Apaa (Kiuwi)
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TeHi3iHiH cy aeHreni Tywpbl cybl 6ap BC 42,0 M 6eariciHe >xetti, 2002-2005 xbiapapbl ChipAapums
©3€HiHiIH CYAbIAbIFbIHbIH apTyblHa bIKMaA eTTi. OCbIHbIH ecebiHeH Tylibl afiMaKTbiH ayAaHbl eAdYip
YAFanAbI.

baabik ayAayAblH HerisiH keAeci 6aablk, TYpAepi Kypanabi: TabaH (Abramis brama), kekcepke (Sand-
er lucioperca), woptan (Esox lucius), akmapka (Aspius aspius), casan (Cyprinus caspio), meHke (Carasius
auratus), TopTa (Rutilus rutilus), kpiabilibanbik, (Pelecus cultratus), kbisbiakaHat (Scardinius erythropthal-
mus). A3 Ke3AeceTiH TypAepre ak aeHmaHaar (Hypopthalmichthyx molitrix), »xbiaan6ac (Channa argus),
akkarpaH, (Leuciscus idus), anHake3s (Ballerus sapa), arabyra (Perca fluvatilis) xxaTaabl. Kambaaa raocca
(Platichthys flesus), ><arbit (Silurus glanis), wmmait (Alburnus chalcoides) cnpek kesaeceai.

AFbIMAFbI XKbIAABIH 3epTTeyAepi 6onbiHwa Kili ApaA TeHi3iHiH kaCinTik nxTmodayHacbl 16 TypAi
Kypaabl, OHbiH 9 Typi (Abramis brama, Cyprinus caspio, Aspius aspius, Esox lucius, Silurus glanis,
Sander lucioperca, Rutilus rutilus, Channa argus, Pelecus cultratus) kacinTik uxtmMocayHaHbIH HerisiH
Kyparabl. CoHbiMeH katap, 6 Typ (Ctenopharyngodon idella, Carasius auratus, Ballerus sapa, Chalcal-
burnus chalcoides, Leuciscus idus, Hypopthalmichthyx molitrix) a3 kesaeceTin xaHe 1 Typ (Platichthys
flesus) cMpek ke3aeceTiHAITT aHbIKTaAAbl. AAaiAQ, MiAMAN >XoHe ApaA Kassbl CEKIAAT KYHAbI TYPAEPAIH
MOMYASILMSACHI 9AI KQATMbIHA KEATIPIAreH >KOK.

ByA >xymbicTa Kiwi Apaa TeHi3i nxTnodayHacbIHbIH 3aMaHayu Kypambl TaApaaHaAbl. Herisri kacinTik
GaAbIK TYPAEPI MOMYASILUMSAAPbIHBIH, XKai-KyMiHe KbicKalla 6ara 6epiAai.

Tyiin ce3saep: Apaa TeHisi, nxtmodayHa, abopureH, >kepciHreH Typaep, OaAblK, CaHbl, TYPAIK
Kypam.
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CoBpemeHHOe COCTOSIHME NONYASILMI OCHOBHbIX BUAOB
NPOMbICAOBBIX Pbl6 MaAoro ApaAbCKoro mopsi

Apaabckoe Mope A0 80-X rOAOB MPOLLAOFO CTOAETUS IBAIAOCb OAHMM M3 FTAABHbIX MPOMbICAOBbIX
6accenHoB. OAHAKO MHTEHCMBHAS BOAOXO3SIMCTBEHHAS AESITEABHOCTb MO 3aperyAnMpoBaHUIO BEPXOBLEB
pek Cbipaapbm 1 AMyAapbU, KOTOPBIE IBAIAMCb OCHOBHbBIMM MCTOUYHMKAMM BOAOCHAGKEHNS APAAbCKOrO
MOPS$I, MPMBEAA K YMEHbLIEHUIO YPOBHS BOAbI M MOPE Pa3AEAMAOCH BHaYaAe Ha ABa BoAcOEeMa — MaAoe 1
BoabLuoe. Bnocaeacteum Maroe ApaabCkoe Mope BbICTPO OCYLLMAOCH M MOTEPSIAO PbiOOXO3SMCTBEHHOE
3HavyeHune. boabloe Mope 6e3 NMpMTOKa NMPECHOM BOAbl OCOAOHMAOCH. B pesyabTate uero pbiGHOMY
XO3SMCTBY permoHa 6biA HaHeceH OrpoMHbIit yuep6. M Toabko Yepes 20 C AUHUM AET BbIAO MPUHSTO
peLieHne No BOCCTAHOBAEHMIO APAaAbCKOrO MOPS MYTEM CTPOUTEALCTBA MAOTHHbI C LIEALIO NMEPEKPbITUS
NpoToKa, coeamHsolEero Maabiin Apaa ¢ boabtuvm Mopem. B 2005 1. 6bIAO 3aKOHYEHO CTPOUTEALCTBO
KokapaAbCKOM pPasAeAMTEeAbHOM MAOTUHBLI. bAaroaapst CTpOMTEeAbCTBY MAOTMHBI yxke B anpeae 2006
r. ypoBeHb Boabl Apaabckoro (Maaoro) mopsa aoctur otmeTtkm 42,0 m BC ¢ pacnpecHeHHOM BOAOW,
3TOMY CrOCOOCTBOBAAO elle M yBeAandeHre BoAHOCTM p. Cbhipaapbu B 2002-2005 rr., 32 CYeT 4ero
3HAYUTEABHO YBEAMUYMAACD MAOLLAAb OMPECHEHHOM 30HbI.

OcHoBY NpoMbICAa COCTaBASIIOT: Aely, (Abramis brama), cyaak (Sander lucioperca), wyka (Esox lu-
cius), xxepex (Aspius aspius), cazaH (Cyprinus caspio), kapacb (Carasius auratus), naotsa (Rutilus rutilus),
yexoHb (Pelecus cultratus), kpacHonepka (Scardinius erythropthalmus). K HemMHoroumMcAeHHbIM BraamM
oTHocATCs Geablin ToacTorobuk (Hypopthalmichthyx molitrix), 3meeroaos (Channa argus), 93b (Leu-
ciscus idus), 6eaoraaska (Ballerus sapa), okyHb (Perca fluvatilis). EAMHMUHO B yAOBax mpucyTCTBYIOT
kambana raocca (Platichthys flesus), com (Silurus glanis), wemas (Alburnus chalcoides).

Mo MccAeAOBaHMSAM TEKYLLErO rosa NMpoMbICAOBast xTModayHa Maaoro Apaabckoro mops 6biaa
npeacraBAaeHa 14 Bupamum pbib, M3 KoTopbix 9 BMaAOB (Abramis brama, Cyprinus caspio, Aspius as-
pius, Esox lucius, Silurus glanis, Sander lucioperca, Rutilus rutilus, Channa argus, Pelecus cultratus)
COCTaBASIIOT OCHOBY MpombicAa. K HeMHOrounmcAaeHHbIM oTHocsaTCa 6 BUAOB (Ctenopharyngodon idella,
Carasius auratus, Ballerus sapa, Chalcalburnus chalcoides, Leuciscus idus, Hypopthalmichthyx molitrix)
M eAMHMYHDBI B yAoBax 1 BuA (Platichthys flesus) pbi6.

B AaHHOIM paboTe aHaAM3MPYeTCS COBPEMEHHbIM COCTaB MXTHOdayHbl MaAoro ApaabCKoro Mopsi.
AaHa KpaTkasl OLleHKa COCTOSIHMS MOMYASILMIA OCHOBHbIX MPOMBICAOBbIX BUAOB Pbi6.

KatoueBble cA0Ba: ApaabCckoe Mope, MXTHodayHa, abopUreHHble, Yy>KePOAHbIE BUAbI, YACAEHHOCTb,
BMAOBOWM COCTaB.
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Introduction

The Aral Sea is a terminal drainless salt lake ly-
ing among the vast deserts of Central Asia. Accord-
ing to F. Miklin et al., its drainage basin occupies
more than 2 million km?[21].

Commercial fishing in Kazakhstan developed
well in the first half of the 20th century (44,000
tons). The basin is mainly a low-lying desert [17].

Back in the middle of the last century, the Aral
Sea was the fourth largest lake in the world, which
filled a gigantic 426 kilometers long bowl until the
60s of the last century. The reservoir on the border
of Kazakhstan and Uzbekistan was so large that it is
still called the «sea», although it does not have ac-
cess to the ocean, therefore it is formally a lake. There
were legends about the fishwealth of the Aral Sea,
it provided all of Central Asia and exported it to the
socialist countries of Europe: Hungary, Czechoslova-
kia, the German Democratic Republic. The diversion
of the Amu Darya and Syr Darya rivers is considered
the main cause of the death of the sea. Today, almost
30 species of fish live in its waters [7].

However, intensive water management activi-
ties aimed at regulating the upper reaches of the Syr
Darya and Amu Darya rivers, which were the main
sources of water supply for the Aral Sea, led to a
decrease in the water level and the sea was initially
divided into two reservoirs, the Maloye shallow part
and the deeper Big part. Subsequently, the Small
Aral Sea quickly dried up and lost its fishery value.
The Big Sea, without an influx of fresh water, be-
came saline [8].

The Small (North) Aral Sea received a com-
mon name — in its short form «Kazaral Sea» or
«Kazakhstan Aral Sea». While the correct scientific
name is the North Aral Sea, derived from a regu-
lated reservoir with brackish water [1].

The current level state of the water volume of
the Aral Small Sea and the area of the water area
favorably affect the reproduction of many fish spe-
cies (phytophilous, lithophilic). With further water
freshening, the distribution of aboriginal freshwater
forms of ichthyofauna and forage invertebrates is
expected in the direction of the central and western
parts of the sea, where favorable conditions for re-
production and feeding will be created [11].

Until the 80s of the last century, the Aral Sea
was one of the main fishing basins in which valuable
commercial fish species were found, such as thorn
sturgeon, Aral barbel, bream, carp, Aral roach, sh-
emaya, pike perch, asp, etc. [2].

In a relatively short period of time, the Aral
roach, carp, bream, pike perch, asp, sabrefish, rudd

and pike have reached commercial numbers in the
Small Aral Sea [9].

The local fish fauna of the Aral Sea Basin
changed dramatically in the second half of the 20th
century after the mismanagement of water resources
and the introduction of alien fish. The Amur snake-
head Channa argus (Cantor, 1842) was unintention-
ally introduced into the Aral Sea basin in early 1960-
1963. This species is considered one of the most
dangerous invaders. In addition, the abundance and
state of alien species can serve as indicators of the
reservoirs’ state and sources of their ill-being [18].
The aim of this work was to study the morphologi-
cal variability and biological characteristics of the
snakehead in comparison with the early period of
naturalization in the Syrdariya river[10].

For example, in order to increase the catches of
commercial fish species, in particular the valuable
species (carp) in the lake systems of the lower reach-
es of the Syrdariya river, it is necessary to carry out
a number of measures. This is an increase in the
commercial load on bream, reclamation catches of
predatory and low-value fish species. Carp catches
have changed significantly since the recovery period
of the Small Aral Sea. In 2007, carp catches reached
260 tons, which is explained by a massive outbreak
of numbers during the formation of the reservoir
[24].

According to N. V. Aladin, I. S. Plotnikov and
V. P. Mitrofanov modern ichthyofauna of the Aral
Sea is represented by 17 species of fish: pike (Esox
lucius), bream (Abramis brama), asp (Aspius aspi-
us), carp (Cyprinus caspio), silver carp (Hypopthal-
michthyx molitrix), sabrefish (Pelecus cultratus),
roach (Rutilus rutilus), radd (Scardinius erythrop-
thalmus), catfish (Silurus glanis), pike perch (Sand-
er lucioperca), snakehead (Channa argus), shemaya
(Alburnus chalcoides), crucian carp (Carasius au-
ratus), ide (Leuciscus idus), perch (Perca fluvati-
lis), white-eyed bream (Ballerus sapa) and flounder
(Platichthys flesus) [3,19].

Importance of research

Today, the Small Aral Sea plays an important
role in the development of the region’s economy.
There are 8 fish processing plants in the Aral
region, which process up to 20 thousand tons of
fish per year. One of the largest fish processing
plants in Aralsk has been exporting zander fillets
to China, Poland, and Germany for the second
year. Frozen vobla, bream, and asp are sent to the
domestic market and the CIS countries. According
to E.O. Kozhabaeva [16] 22 species live in the
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sea, the population of 14 previously missing fish
species has been restored. Taking into account
the scale of the problems of the Small Aral, the
studies of domestic scientists are carried out in
order to preserve the fish resources of the sea.

Materials and methods

Determination of the species composition of
the studied fish was conducted using the taxonomic
description in the determinants of freshwater fish
parasites of the USSR fauna [13,15,22] a complete
biological analysis of fish with the determination
of the length, weight, sex, stages of maturity of
the gonads and the age of fish was also carried out
[25]. Calculations of the total mass of the fish and
the mass without entrails have been made. Fatness
was considered as an indirect indicator characteriz-
ing fish nutrition. The exterior indicator was calcu-
lated using the Fulton formula [14]. According to
many scientists, more indicative results are given by
the Clarke fatness coefficient [5,23]. We used both
methods in our work. Sex and the stage of maturity

of the reproductive products were determined visu-
ally using 6 scales in accordance with the method of
L.F. Pravdin.

Study results

According to the research of the current year, the
commercial ichthyofauna of the Small Aral Sea was
represented by 16 species of fish, of which 9 species
(Abramis brama, Cyprinus caspio, Aspius aspius,
Esox lucius, Silurus glanis, Sander lucioperca, Ru-
tilus rutilus, Channa argus, Pelecus cultratus) form
the basis of the fishery, 6 species (Ctenopharyngo-
don idella, Carasius auratus, Ballerus sapa, Chal-
calburnus chalcoides, Leuciscus idus, Hypopthalmi-
chthyx molitrix) are few and 1 species (Platichthys
flesus) of fish are isolated in catches.

This paper analyzes the current composition
of the ichthyofauna of the Small Aral Sea. A brief
assessment of the state of populations of the main
commercial fish species is given.

Bream (Abramis brama) — mass commercial
species, dominates both net and non-aquatic catches.

Table 1 — The quantitative ratio of the main commercial fish in fishing gear in 2020

Fishing gear Fish species Total
bream pike asp carp goldfish sabrefish roach zander | rudd

Fixed nets 523 69 28 13 209 232 845 93 69 3181

Seine, 50 m 429 9 4 40 129 700 02 04 2113

The quantitative ratio of the Gate nets and Seine
of the main commercial fish on the fishing gear is
indicated. Bream 523 (429), pike 69 (9), asp 28 (4),
carp 13 (40), goldfish 209 (129), roach 845(700),
zander 93(2), rudd 69(4) (Table 1).

According to recent studies, bream becomes
sexually mature at a length of 16-21 cm, at the age
of 4-6 years. The maximum length of juvenile fish
in 2019 is 21 cm [12]. The mass onset of sexual ma-
turity in bream occurs at the age of 5-6 years. Dur-
ing this period, 84.5-94.5% of bream were sexually
mature, by the age of 7 the fish reach full (100%)
maturity.

Observations show that in the bream population
there was a reduction in the size-age range of the
first maturing individuals (in 2020, these were fish
of 4-6 years old). This can be explained by some
improvement in habitat conditions, namely, by the
rarefaction of the population under the influence of
fishing (Table 2).
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The sex ratio in the sexually mature part of the
bream population during the spawning period of the
current year was characterized by the prevalence
of females 1.0:1.18. A shift in the sex structure
of bream in favor of females can also result from
changes in population density, i.e. seizures, it’s old-
er than the age part.

The average size and weight indicators of bream
in 2020 are equal to 24.9 cm (length) and 376.3 g
(weight) and exceed the data for 2019 — respectively
24.1 cm and 368 g. At the same time, there are no
visible changes in the growth rate of bream, the av-
erage indicators of the linear sizes of individuals for
all age groups remained within the last year (Table
2). The limiting age of bream in the catches of recent
years has somewhat decreased and is 9 years with a
length of 340 mm and a mass of 910 g. In the weight
ratio, 60-70% of fish weigh up to 500 g, and speci-
mens of more than 900 g were absent in the catches
0f2020.
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Table 2 — Age composition of bream (as a whole for the reservoir), 2020

Agermge | e | ey | Qs %
1+ 10,0-13,0 11,4 18-44 27,5 7 13
24 12,0-17,0 14,5 29-99 61,6 29 5.6
3+ 16,0-22,0 19,0 72-203 1452 45 8,6
4+ 19,0-27,0 222 141-456 226,9 84 16,1
5+ 22,0-29,0 25,5 197-568 3748 159 30,4
6+ 23,0-31,0 28,6 326-798 516 156 29,8
T+ 29,0-33,0 30,6 536-867 643,6 33 6.3
8+ 31,0-33,0 31,8 693-899 776,2 9 1,7
9+ 34,0 34,0 910 910 1 0,2

Total 10,0-34,0 24,9 18-910 376,3 523 100

The fatness indicators of bream remained at the
level of the last year and averaged 2.05 for Fulton
versus 2.06 in 2019. The incidence of ligulosis in
bream remains at the level of the average perennial
and averaged 6.8% for the reservoir.

The indicators of individual fertility of bream in
the current year remained within the limits of 2019,
a slight increase in the average absolute fertility

Table 3 — Fertility of bream by age group, thousand eggs

from 92.44 thousand eggs in 2019 to 115.88 in 2020
was due to the presence of older fish in the sample.
AIF — absolute individual fertility, RIF — relative in-
dividual fertility (Table 3).

The zander (Sander lucioperca) is a valuable
commercial species and is characterized by a high de-
gree of stock utilization, which determines the variabil-
ity of a number of its biological population indicators.

Age groups Average
Years RIF(L RIFM
4+ 5+ 6+ 7+ 8+ 9+ AlF ® M
2019 - 39,310 50,630 85,560 175,270 - 92,44 3214 178
2020 35,652 39,420 62,780 95,810 210,540 251,122 115,88 4653 0,307

Significant changes in the timing of maturity
perch is not observed in recent years. The age of the
first maturing individuals is 3 years with a length of
32 cm. The onset of mass maturity occurs at the age
of 4-5 years. The maximum size of immature fish is
42 cm [4,6,20]. The zander is a predator playing the
role of a biological meliorator in the Small Aral Sea.
Due to the intense desalination of the Small Sea, its
habitat has expanded significantly, and it began to
be found almost throughout its water area.

In the last years of research, zander began to en-
ter Butakov Bay. Zander producers begin their pre-
spawning migrations to the Syr Darya River from
the end of September. The mass move was noted in
late October and in the spring in March-April. The
beginning of spawning is usually at the beginning of
the second decade of April at a water temperature

of 7-8 °C, the height of spawning took place at the
end of the third decade of April and in early May
at a temperature of 14-15°C. The end of spawn-
ing occurs in the second decade of May at a water
temperature of 18-20°C. The pike-perch, like other
aboriginal freshwater species, began to inhabit the
entire water area of the Small Aral Sea.

If in 2001-2003 zander lived only in the estua-
rine zone — in the Taur and Shagala regions, then
in 2004, it began to occur in the northeastern and
eastern regions, and in 2005 — almost throughout the
entire water area of the Small Sea, with the excep-
tion of Bay of Butakov.

In scientific research catches of 2020, the length
of the zander varied from 15 to 71 cm, the mass —
from 44 to 4915 g, with an average body length of
30.9 cm and a mass 0f 456.4 g, respectively. The age
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composition of zander in 2020 was represented by
nine generations with predominance of young age
groups (2 — 4+) 95%, which indicates its stable re-
production and the presence of self-regulation of the
population under conditions of intensive harvesting
by the fishery.

By the nature of spawning, zander belongs to the
phytophilic group of fish. Zander breeders were found

Table 4 — Fertility of pike perch by age groups, thousand eggs

in lengths from 30.2 to 48.3 cm and weighing from
450.4 to 3425 g. Females and males differ sharply in
length, as well as in weight. Fertility of zander ac-
cording to observations of recent years ranged from
33.320 to 154.32 thousand units (Table 4).

An increase in the fertility of zander should
be regarded as a response of the population to its
intensive harvest.

Years Age groups Avarage AIF RIF(L) RIF(M)
3+ 4+ 5+ 7+ - -

2019 34,222 33,320 76,100 130,50 - 64,120 - -

2020 33,414 40,286 79,563 131,25 154,32 87,766 2840 192,3

The pike (Esox lucius) is a valuable aboriginal
predator, it is subjected to intensive fishing, which
affects the structure of the population and biological
indicators. In recent years, there has been a uniform
preservation of the average size and weight param-
eters of pike in the Small Aral Sea, which indicates
an improvement in feeding conditions.

The age structure during the study period is pre-
sented from two to eight years. Dominated by four-
year-olds (34.9% of the total population). The av-
erage length of pike individuals in the current year
was 39.7 cm with a weight of 648.6 g (Table 5).
As the population responds to excessive withdrawal,
the timing of puberty changes.

Table 5 — Main biological indicators of pike in the Small Aral Sea, 2020

Agernge | e | oy | Qupes %
2+ 28,0-31,0 293 193-270 2277 7 42

3+ 25,0-38,0 32,8 153-544 3224 39 23,1
4+ 30,0-41,0 59,0 255-642 483,1 59 34,9
5+ 39,5-50,0 42,9 506-1080 726,7 31 18,3
6+ 45,0-54,0 48,9 758-1750 1148.5 22 13,0

7+ 49,0-58,0 54.4 960-2115 1701 9 53

8+ 56,5-61,0 58,7 1695-2145 1920 2 1,2
Total 25,0-61,0 39,7 153-2145 648.6 169 100

According to the data of the current year, the
onset of pike’s sexual maturity occurred at the age
of 3-4 years with a size of 32.8 cm and a mass of
322.4 g. The beginning of spawning in pike in the
Syr Darya River usually occurs in mid-April and
depends on the climatic features of the year. It
spawns immediately after opening the river from ice
(sometimes still under ice) at a water temperature of
3 — 6°C. The eggs are laid on last year’s vegetation.
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The individual absolute fecundity of pike in the
current year ranged from 12.14 to 41.32 thousand
eggs (Table 6).

According to the research results, the fertility
of pike is low, but it is impossible to draw con-
clusions due to the small size of the sample. The
table shows that with an increase in the age and
size of females, the individual absolute fertility
increases.
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Table 6 — Fertility of pike by age groups, thousand eggs

Years AIF by age group AIF average RIF RIF
3+ 4+ 5+ 6+ 7+ 8+ L) M)

2019 6,52 9,56 15,23 - - 16,23 0,215 0,014

2020 - 12,14 17,68 22,78 27,42 41,32 30,33 0,764 0,046

Aral asp (Aspius aspius) is a valuable native
species of the Aral Sea and rivers flowing into it.
Aral asp spawns in early spring for 8-10 days at a
water temperature of 5-7 °C and continues up to 10-
11 °C. Semi-anadromous asp begins spawning in
rivers in late autumn, at a water temperature of 4-5
C. Entering the river in autumn, asp hibernates in
deep holes and goes to spawning grounds immedi-
ately after the drift of ice. In the catches of the cur-
rent year, the age range of asp was represented by
individuals up to 8+ years old, from 21.0 to 57.0 cm
in length, weight — from 130 to 3155 g, with an aver-

Table 7 — Fertility of asp by age groups, thousand eggs

age body length of 38.6 cm and a weight of 1060.5
g, six years old.

In the population of asp, the sex ratio in the
current year was in favor of females and was
1:1.37. The individual absolute fecundity of the
asp in 2020 ranged from 61.314 in four-year-olds
to 183.514 thousand eggs in eight-year-old females
(Table 7).

In recent years, there has been an increase in the
size and weight indicators in the population of asp,
which is associated with an increase in its number
and a favorable food supply.

Age groups
Years £° 80tP AIF RIF(L) RIF(M)
4+ 5+ 6+ 7+ 8+ 9+ average
2019 58,352 75,246 80,522 94,284 - - 78,190 - -
2020 61,314 89,354 87,446 112,325 183,514 - 106,790 2766 1006

The Aral roach (Rutilus rutilus) is the domi-
nant species in abundance throughout the Small sea
area. In the early 90s, the flow of the river. The Syr
Darya began to flow into the Small sea, which con-
tributed to the formation of a freshened zone and
the appearance of commercial fish fauna, including
roach. Already in 2004, roach was found in the east-
ern and northeastern regions, in the central region
and in the bay. Shevchenko, and since 2008 it also
enters Butakov Bay, where a relatively high salinity
is still preserved.

During the research period in 2020, roach was
the leader in both net and non-aquatic catches. In

Table 8 — Fertility of roach by age groups, thousand eggs, 2020

net catches, the length of the Aral roach ranged from
10.0 to 24.0 cm, averaging 16.5 cm, and the weight
varied from 21 to 392 g, on average -104.5 g. The
age structure of the Aral roach is represented by
seven generations, which are predominant are three
years old (42.5%).

Sexually mature roach becomes in the second
year of life, the period of mass puberty falls on fish
2-3 years old with a length of 11-16 cm. The sex ratio
of roach in a commercial herd dominated by females
is 3.58: 1. The individual absolute fecundity of fe-
males ranges from 42.256 in 2-year-olds to 325.452
thousand eggs in females aged 6+ (Table 8).

Vears Age groups AIF RIF RIF
2+ 3+ 4+ 5+ 6+ 7+ average L) M)

2019 42,256 80,308 95,640 | 245,098 | 98,325 42,256 112,325 6171 1123

2020 54,331 61,964 57,419 114,256 | 325452 - 122,684 6457 613,4
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Carp (Cyprinus caspio) is one of the most valu-
able fish species in inland water bodies of Kazakh-
stan. In the Small Aral Sea it is one of the main fish-
ing objects. Reaches sexual maturity in the third and
fourth year of life, spawns annually. In choosing a
spawning substrate, it is unpretentious, it lays eggs
both on the stalks of reed, water milfoil, and bidmmy
pondweed, and on various underwater vegetation, ex-
cept for chara algae and najas. In research catches in
2020, the length of the carp ranged from 13.0 to 74.0
cm, averaging 32.9 cm. The mass of the carp varied

Table 9 — Fertility of carp by age groups, thousand seeds

from 145 to 9000 g, with an average of 1014.3 g. by
nine generations, the main catch is carp at the age of
3+ to 5+ years. The carp reaches sexual maturity in
the third and fourth year of life, spawns annually. In
choosing a spawning substrate, it is unpretentious, it
lays eggs both on the stems of reed, uruti, comb pond-
weed, and on various underwater vegetation, except
for chara algae and sea rock cress.

The absolute fertility of the carp in the Small
Aral Sea for the period 2019-2020 ranges from
153.165 to 559.455 thousand (Table 9).

Years Age groups AIF RIF RIF
4+ 5+ 6+ 7+ 8+ 9+ average L) M)

2019 - 135,312 | 241,465 | 429,523 | 422,109 331,324 - -

2020 163,124 | 151,415 | 310,214 | 620,410 | 549,445 | 153,165 | 324,628 9867 0,320

Sabrefish (Pelecus cultratus) is a semi-anad-
romous fish that enters rivers for spawning. In the
Small Aral Sea, the bulk of sabrefish spawns along
the sea coast at depths of 2-6 m. The caviar of sa-
brefish is bathypelagic. The bulk of the sabrefish
becomes sexually mature upon reaching the age
of three. Spawning begins at a temperature of 12
° C. and occurs in the second half of May — early
June, sometimes stretching to mid-July. Sabrefish is
a plastic euryphage. It feeds on plants and plank-
tonic crustaceans, as well as on larvae and adults of
Diptera, mysids, amphipods, beetles and juvenile
fish. In recent years, sabrefish in the Small Aral

Table 10 — Fertility of sabrefish by age groups, thousand eggs

Sea has reached a commercial size. In the catches
of 2020, the length of sabrefish ranged from 20.0
to 33.0 cm, averaging 26.7 cm. The mass of sabre-
fish varied from 67 to 333 g, averaging 171.6 g. The
age structure of sabrefish was represented by seven
generations, individuals from 4 to 6+ years old are
predominant (89.3%).

The sex ratio in the sabrefish population this
year was 1:1.3 in favor of males.

The individual absolute fecundity of sabrefish
varied from 14.26 thousand pcs in four-year-olds up
to 98.563 thousand pieces in seven-year-old indi-
viduals (Table 10).

Years Age groups AIF RIF RIF

4 5t 6t 7+ 8+ or | average | (L) (M)
2019 14,26 22,363 62,363 - - - 58,321 1854 294
2020 15,36 34,323 69,863 98,563 - - 54,527 2042 317

Crucian carp (Carasius auratus) — makes a sig-
nificant share in the catches of the Small Aral Sea
inhabited by many species of fish. During the period
of salinization of the Aral Sea, crucian carp lived in
the estuary of the Syrdarya river. With the beginning
of the filling of the sea and its freshening, the cru-
cian carp mastered the previously lost niche.
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In scientific research catches in 2020 in the
Small Aral Sea, the length of the crucian carp varied
from 13 to 29 cm, the mass — from 73 to 735 g, with
an average body length of 22.1 cm and a mass of
393.4 g, respectively.

The age composition of crucian carp in the
catches was noted up to 7+ years, middle-aged
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groups dominate (65.5%), which indicates stable re-
production and the presence of self-regulation in the
population under conditions of intensive harvesting
by the fishery. The sex ratio in a female-dominated

Table 11 — Fertility of crucian carp by age groups, thousand eggs

population is 3.5:1. The fertility of crucian carp, ac-
cording to observations of recent years, ranged from
12.356 in three-year-old individuals to 91438 thou-
sand pieces in seven-year-old carp (Table 11).

Years Age groups AIF RIF RIF

3+ 4+ 5+ 6+ 7+ 8+ average (D) M)

2019 12,356 24,235 65,232 - - - 33,941 1593 2,00

2020 19,458 32,546 71,421 84144 91438 - 35,541 1608 90,3
Conclusion The current state of fish populations in the Small

The modern ichthyofauna of the Small Aral Sea
was represented by 17 species of fish: Esox lucius,
Abramis brama orientalis, Aspius aspius, Cyprinus
carpio, Pelecus cultratus, Rutilus rutilus aralensis,
Sander lucioperca, Alburnus chalcoides, Carasius
auratus, Hypophthalmichthys molitrix, Scardinius
erythrophthalmus, Silurus glanis, Channa argus,
Leuciscus idus, Perca fluviatilis, Ballerus sapa and
Platichthys flesus.

The basis of the fishery is: Abramis brama orien-
talis, Sander lucioperca, Esox lucius, Aspius aspius,
Cyprinus carpio, Carasius auratus, Rutilus rutilus
aralensis, Pelecus cultratus, Scardinius erythroph-
thalmus. Rarely met species include Hypophthalmi-
chthys molitrix, Channa argus, Leuciscus idus, Bal-
lerus sapa, Perca fluviatilis. Occasionally, Platich-
thys flesus, Silurus glanis and Alburnus chalcoides
are present in the catches.

Aral Sea can be characterized by the following
provisions in 2020:

- arelatively high degree of biodiversity of the
ichthyofauna of the Aral Sea in comparison with
other water bodies of the basin;

- an increase in the variability of structural and
biological indicators in fish populations intensively
exploited by the fishery (pike perch, pike, carp, asp);

- relative stability of indicators of crucian carp,
roach, sabrefish;

- numerical dominance of bream with weak
variability of structural and biological indicators of
the population.
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