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WAYS TO INCREASE THE PRODUCTIVITY OF ICHTHIOFAUNA
IN THE LAKES OF THE ARAL-SYR DARYA BASIN SYSTEM

Abstract. The article considers the current status of ichthyofauna in lake systems and suggests ways to increase
productivity in the future. One of the key issues for the effective use of lakes is the quality of the planting of fish and
it has been established that as a result of breeding activities it is possible to provide lacustrine repair systems to
broodstocks and to implant them in the production of quality viable species. The ravines of the channel near the
towns of Koszar and Tastak in the Aral region are a favorable place for fish breeding. Therefore, 34 reservoirs on
224 hectares of territory are concentrated here to increase the number of livestock and the number of living
organisms in the sea. Fish caught from these reservoirs should be subject to biometric measurements.

Key words: systems of lakes, ichthiofauna, fry, biological diversity, environment, area, flooding.

In the Law of the Republic of Kazakhstan No. 593 of 9 July 2004, "Protection of wildlife, reproduc-
tion and use in the field of scientific research" paragraph 22: this law regulates social relations in the field
of protection, reproduction and use of wildlife and is aimed at providing conditions for the conservation of
wildlife and its biological diversity, sustainable use of wildlife to meet environmental, economic, aesthetic
and other human needs, taking into account the interests of the current and The future of generations to
come.

Introduction. The total volume of large and small lakes in the Republic of Kazakhstan is more than 7
million hectares. Large and small lakes constitute a system of lakes and are provided with water from one
lake or water coming from mountains or sources. Recent studies of river water have shown that in a
certain period the water level is stable, and in some period there is no stability, that is, the annual volume
of runoff decreases, which adversely affects the lake system. Due to such adverse effects, all living
creatures living in lakes (hydrobionts) can reach a dangerous critical situation, decrease in quantity or
possibly disappear. In order to prevent these problems, research and monitoring of the state of lakes is
necessary. In the spring-and-summer period, the water in the lakes decreases, and in some, the lack of
water leads to drying out. Drying of lakes is possible in the event that special amelioration works have not
been carried out, this leads to a decrease in the level of the rivers, the water canals dry up or the per-
meability of water is limited. The main reason for the filling of lakes is the instability of the lower reaches
of the Syr Darya, the uneven flow of high waters and irrigation of sown areas. Spring flooding in the
lower reaches of the Syr Darya begins at the end of March. In certain years, because of early spring, the
flood began before time. (2007-2014). In the Karateren point, compared to the Kazaly hydro-station, high
water begins 15 days earlier. In 2010-2011, the onset of spring high water was observed in one period
[1-3].

— 4y ——
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Table 1 — Periods of spring tide inthe water body of the lower reaches of the Syr Darya, according to Kazhydromet

Year Gaugingstation in Kazalinsk Gaugingstation in Karateren
2013 23.03 25.03
2014 25.03 26.03
2015 02.01 15.03
2016 06.02 12.03
2017 27.03 28.03

Analysis of the flow of water over the last 6 years from the Syr Darya to the Small Aral Sea,
according to the RMK center of the Kyzylorda branch of Kazhydromet. In 2010, the indicators were at the
level of 9198 million m®. In 2011, the annual high water flow was 4636 million m3, this decrease is due to
the collection of water in the summer-autumn period. As a result of data analysis for 2012-2014, this
figure was 4.106-5134 million m3. In 2015, the indicators of 7 months were 3.473 million m3, and for
8 months in 2016 - 2.6 million m3. This trend is towards an annual decrease, and the indicators of 2017
in comparison with 2010 are approximately at the same level.

The volume of water flow loss from Kazalinsk to Karateren (86 km), the loss varies from 65 to
450 m’. Such a difference in the water points of Kazalinsk and Karateren is aimed at replenishing coastal
rivers [4].

Most unrelated floodplain lakes in the valley are subject to loss processes as a result of evaporation or
penetration into the soil. According to the data of the RMK center of the Kyzylorda branch of Kazhydro-
met, figure 1, 2 shows the average and average annual dynamics of the lower reaches of the Syr Darya River.

Intensive heating of water in rivers begins from March (0,0-4 ° C) to June (23,8-26,5 © C), the highest
temperature of water is in July (28,6 ° C), (figure 3). Over the past three years there has been a deviation
in the rate of rise in temperature between March and May, which definitely affects fish that spawn.

The difference in temperatures of river water is an indicator of spring-summer growth, and annual
dynamics is an abiotic factor determining the ecological state of aquatic organisms.

The regime of the river's heat, the time and intensity of spawning and relocation of fish, the salvation
of young from the spill to the rivers depend on the strength of the volcano, especially in the spring-sum-
mer period, so the efficiency of reproduction of production fish in the natural environment is determined
by the flow of water and other species of the animal world.

To maintain a stable level of eco-biological development in rivers, an automatically closing dam is
needed, protective installations for fish, part of the open canal should operate according to the period, and
along with the hydrochemical and hydrobiological state of water, the level of vital activity should be
monitored.
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Figure 1 — Average and mid-annual dynamics of the current at the Karateren water post in 2013-2016
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Figure 3 — The average monthly temperature dynamics in the Karateren water station of the Syr Darya
in 2015-2016 according to Kazhydromet

Unfortunately, the number of fish decreases every year, this is due primarily to environmental
conditions and numerous diseases. Infectious, invasive and non-contagious diseases have become
widespread. As a result of human activities (for example, the construction of water facilities, water pollu-
tion, etc.) has led to a deterioration in the reproduction of fish in natural reservoirs and even the disap-
pearance of some fish species, so there was a need to ensure the reproduction and augmentation of quality
fish species [5].

Most of the biological products are formed in the reservoirs, and the rivers serve to increase the fish
stock. Therefore, in an isolated part of the coast, an important problem is the exchange of the gene pool
and the connection of biocenoses. For an example, let's look at the state of the ichthyofauna of the Aral-
Syrdarya basin, at the level of its development at the present time.

At the tributary of the Syr Darya River, all the pits and hollows along the canals are filled with water,
the water reaches hundreds of lakes of the Atyrau plains between the current Zhanakorgan and the Aral
Sea. According to the previous data, in the lower reaches of the Syr Darya in the Atyrau plains, the
number of lakes was supposedly 2582. These numbers not including the small lakes, the surface of each of
its was 45.0-50.0 thousand hectares. Lakes such as Karauzek, Kararyn, Birkazan, Torangylsay, Kandyaral,
Aksay-Kuandarya composed the system of lakes. And now there is only half of the lakes remain from this
system. Most of them, of course, will not be the same, but with the necessary care, it is certainly possible
to use as an economic object for increase in fish production. Until 1960, their total area reached 160 thou-
sand hectares, and the catch rates of fish - up to 10 thousand tons. Due to the limited access of river water

—— Y4 ——
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to the dams of Shardar, Kyzylorda and Kazalinsk, the lake dried up, most of them disappeared. Reduction
of the volume of water affected primarily the system of small lakes. Lakes Kustankarakol and Axbay-
akirek completely dried up. In comparison with them, the lakes Kamystybas and Akshatau, due to their
depth, retained their former state. At present, the mouth of the Syr Darya River is about 1100 thousand
hectares. Approximately 350 thousand hectares of land are changes that occurred over 30 years. The
structure of the direction of the water in the Syr Darya is divided into 6 lake systems: Aksay, Kuandaria,
Kamystybas, Akshatau, the coastal zone and the Right-bank system of lakes. Each system of lakes consists
of natural and artificial canals, connected by a complex system of lakes and marshes. According to the
geographical situation, the system of lakes has special features: the Syr Darya is located in narrow gorges,
in irrigational economic regions (the system of lakes Kuandaria, Aksai, Kamystybas and Akshatau), the
lakes of the Primorsky zone are located in the dried, near the sea zones (Pravoberezhnaya and Levobe-
rezhnaya system of lakes) (figure 4).

Small Aral
Sea lake Kamshylybas
— o P ¢
&l i P,
‘- f'_/ ® iy (D
&Y 07 Y
lake Alkshatan 9% %2
3 2 riv. Syr Darya
Ly [
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Figure 4 — The hydrogeographic system of the lower reaches of the Syr Darya, together with the reservoirs

At present, the system of lakes Kamystybas and Akshatau, as well as the system of lakes of Aksai-
Kuandaria, have remained important for the fishing industry. The above-mentioned lake systems, in
addition to the importance in fisheries, influence the development of the fish fund in the basin in the future
through the need for places for spawning, temporary storage of fish species. Nevertheless, there is a
decrease in the breed of carp and an increase in the breeds of carnivorous fish.

Thus, the hydrogeographic characteristics of the Aral-Syrdarya basin show that the basin covers more
than 300 small and medium lakes, reservoirs and controllers. In the plain reservoirs there is a deviation in
the amount of water and area in the inter-seasonal and annual periods, this may lead to adverse effects on
the activity of the ichthyofauna.

The economic crisis of the RK and the lack of funding for research after 1996 led to the inability to
study the lakes of the Syr Darya estuary. After a long break in 2004, the Ministry of Agriculture of the
Republic of Kazakhstan commissioned a fish farm and, in accordance with the requirement "Assessment
of the state of schools of fish in reservoirs of regional importance, having commercial importance and
determining the catch level", work is underway in the Kyzylorda Oblast to investigate reservoirs.

In 1990-2005 there was no fish farm in the republic. In these years, the catch of fish decreased to
210 tons. During the transition to new economic relations, the system for state regulation of the fishing
industry did not work. The lack of republican development programs in this direction has not allowed the
implementation of full-fledged activities in this field.

Species of fish of commercial significance, not having a high level of reproduction, their fry are
grown artificially, then sent to the natural environment. To improve the quality of the ichthyofauna in the
waters where the catch of fish is going on, acclimatization of commercial fish species is necessary [6, 7].

After the restoration of hydraulic installations in the system of rivers, their irrigation condition
improves, which will allow them to be used for fish farming.

It should be noted that there are all opportunities to increase the pace of traditional fishing from
natural lakes, this is due to the increase in fish stocks.
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Further, it is necessary to increase the importance of these lakes for fish farming through the breeding
of fish, primarily to form the ichthyofauna purposefully, to grow fry of valuable fish species.

The use of lakes for fisheries is carried out using two main technologies: extensive and intensive. An
extensive system is based on growing fish through natural food. That is, to launch fry of valuable fish
species into the lakes, after growing them, they are caught. Work is underway for additional irrigation,
reed mowing, catch of fish that have no production value, and peridic reclamation work. With an intensive
system, it is planned to increase the rate of growth of fish through natural food, as well as additional
organic and mineral additives, feeding fish, and cultivating water birds.

Effective use of natural fodder reserves of the lake in the system of commodity fisheries is one of the
main requirements.

To do this, it is necessary: first, to clear the lake of fish that do not have local value and are slowly
growing, which inefficiently use the natural forage reserve, i. If possible, it is necessary to catch them
completely. Secondly, in the technology for growing commercial fish, the main direction is polyculture,
that is, the need to grow fish that are not competitors to each other in using the natural forage reserve:
carp, carp, white cupid, sturgeon, paddlefish and others.

In this regard, in the lakes Kamystybas, Akshatau-Sorgak, the harvesting of valuable fish species is a
complex and long process, the use of food additives will lead to expenditures, so that the fattening of fish
is costly and unassuming. Therefore, the use of extensive technology is much more effective. An even
more effective way of growing fish in lakes with a large area is during the process of stocking, to let two
year old fry of valuable fish species in the pond, which will not be food for carnivorous fish: carp, carp,
white carp [8].

And in small lakes, depending on the size, useless, invaluable in the given area, and also predatory
breeds of fish it will be easy to catch, together with it it is convenient to conduct all works on an intensive
method. Therefore it is very beneficial to use these lakes as a pond.

To increase the productivity of fishing in lakes, the following measures can be taken:

—use of reed and cattail as fertilizer;

— introduction in the first place of valuable nutritional components-daphnia and mysids

— let to lift the biogenic mass and microelements that migrate under water, mineralize organic matter
and increase the level of natural nutrition. During the winter months, the sections of underwater mud have
a high concentration of oxygen.

One of the key issues of effective use of lakes is the quality of valuable small fish. As a result of
breeding, it is possible to create a qualitative reproduction of valuable fish and it will be possible to pro-
vide a quality lake with viable fish by introducing them into production. Fishing nets "Kamystybas"
operate that provide a system of sea and lakes in the Aral-Syrdarya basin.

Currently, the Kamyshibas fish garden increased to five levels up, and the number of frystables on the
15 million per year. In the period from 2010 to 2017, 80079 thousand annual and 2099 thousand biennial
carps, carnivores and white cupids were sent to the fish farming fish farm Kamystybas by the end of the
Syr Darya.

This is enough not only for this region, but also to ensure the water area of other regions. The ravines
of the channel near the towns of Koszar and Tastak in the Aral region are a favorable place for fish
breeding. Therefore, 34 reservoirs on 224 hectares of territory are concentrated here to increase the
number of livestock and the number of living organisms in the sea. Fish caught from these reservoirs

Table 2 — The number of fry released from the fish farm Kamystybas

Years Annual age (thousands) Biennial (thousands)

carp carpenter grass carp total carp carpenter grass carp total
2010 7618 3575 1607 12800 221 127 72 420
2011 8412 5580 810 14802 270 113 36 419
2012 9672 4494 634 14800 284 99 37 420
2013 4598 3069 410 8077 294 89 37 420
2014 8409 5691 700 14800 279 96 45 420
2015 8468 5659 673 14800 298 88 34 420
2016 8402 5720 678 14800 252 134 34 420
2017 8369 5735 696 14800 220 168 32 420

— 46 ——
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should be subject to biometric measurements. To improve the conditions of the fishery, it is necessary to
annually carry out reclamation measures.

The economic benefit of stocking with quality fry is the proof of the acceptability that the quality of
stocking productivity will improve, the time of reproduction and increase in the number of livestock will
be reduced, and the quality of stocking with the least cost will generally improve.
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A. K. Kyp6anusizos', H. C. Cam6aes?, XK. ®@. Ata6aes’, I'. XK. HypraJmeBa3, A. A. A6apacuios’

'K.A.SIcayu aThiHIars! XaJIbIK apaliblk Ka3aK-TypiK yHHBEPCHTETi
2AI71M21I<TI,H< QIeyMEeTTIK-MHHOBAMSIIBIK YHUBEPCUTETIHIH MarHCTPAHTHI
X JlocyXaMeI0B aThIHIAFsl ATPay MEMIIEKETTIK yHHBEPCUTET

APAJI-CBIPJAPUSI BACCEUITHJIET'T KOJIEP )KYHECIH/E
UXTUO®AYHA OHIMJLIITTH APTTBIPY 7KOJIIAPHI

AnHoTanus. Makanaia Kasipri Ke3eHIeri Kejjaep KyheciHae uMxTHo(dayHa >Karmailbl 3epTTEIIl, KeJCHIeKTe
OHIM/IUTIH apTTBIPY JKOJAAPHI KapacTeipbuirad. Kenmepai THiM/Il maiiananyqarkl HEri3ri Moceeaepain Oipi - OThIp-
FBI3BUIATHIH KYH/BI OaNbIK IMA0AKTApPBIHBIH CAlaJbUIBIFEIH aHBIKTAIl, CEICKIHSIIBIK JKYMBICTAD HOTWKECIHAC TYpIi
KYH/IBI OaJIBIKTapIbIH Carajibl aHAIBIK-aTaAIBIKTAPBIH KYPHBII, OHIIPICKE SHTi3y apKbUIbI KOJAEPAi THICTI KeJIeMmIe
camaisl, eMipiieH MmabakrapMeH KaMTaMachl3 €Ty MiHaerTi. Apan aynmansiamarsl Kockap men Tacrtak aybuiga-
pPBIHIAFBl HipiMal apHanap OaiblK KOpBIH KeOeiTyre Kosanasl opblH. COHIBIKTaH OCHI epjeri 224 TeKTapIIbIK
ayMakKa TEHI3/eri TipIIUTIKTiIH TyneyiHe Tipek Oonran 34 cy ToraHbl morsipiadrad. Coll ToraHZapAaH CY3iIreH
OanBIKTap CaHBl MCH CalIMaFrbIHA ACHiH OJIICYeH OTKI3Ie .

Tyilin ce3nep: kenmep Xyiieci, uxtuodayna, mabaKTaHABIPY, OHOJOTHSIIBIK OPTYPJLUIK, KOpIIaraH opTa,
apeall, Cy TaCKbIHBIL

A. K. Kyp6anusizos', H. C. Cambaen’, )K. ®@. Araéaes’, I'. 7K. Hypraauesa®, A. A. A6apacuios’

"MesxayHapoHBIH Ka3axcKo-Typenkuii yuusepeuter uMm. A. Scasu, Typkecran, KasaxcraH,
*UucTutyT okeanonoruu PAH,
3PervoHaIBHBIN COLMATBHO-HHHOBALHOHHBIH YHHUBEPCHUTET (MarucTp),
4ATI;IpayCKHFI rocynapcTBeHHbI yHuBepcuTeT nM. X. Jlocmyxamenosa, Kasaxcran

CHHOCOBbI HOBBIINEHUSA NPOAYKTUBHOCTHA HXTHO®AYHDI
B O3EPAX BACCEUHA APAJIbCKO-CBIPJAPBMHCKOHU CUCTEMBbBI

AHHoTamms. B cratbe paccmarpuBaeTcs COBpEMEHHOE COCTOSIHUE HUXTHO(AyHBI B O3EpPHBIX CHCTEMax H
MpeAJIaraoTcsi CrocoObl MOBBIIICHUS TPOU3BOJUTEILHOCTH B OyaymieM. OJHUM K3 KIIFOUEBBIX BOIPOCOB IS
3 PEKTUBHOTO HCIOJIB30BaHUSI 03€p SIBISAETCS KAuecTBO IOCAIKH PHIOBI M OBUIO YCTaHOBJEHO, YTO B pE3yJbTare
CEJIEKIIMOHHBIX PA00T MOYKHO 0OECIIEYHUTh 03EPHBIE CUCTEMBI PEMOHTHO-MATOYHBIX CTaJJaMH M BHEIPsisl 00s13aTeNIbHO
B IPOU3BOJICTBO KaueCTBEHHBIX JKU3HECTOWKNX BHJOB ocobOeil. OBpary kanaia BOim3u roponos Komap u Tactak B
[Tpnapanbe ABISAIOTCS ONArONPHUATHBIM MECTOM JUISL pa3BeneHust polObl. [oaTomy 3meck cocpenoroueHo 34 Bono-
XpaHWIMIIA Ha 224 reKTapax TePPUTOPHUH, YTOOBI YBEJIMYUTH MOTOJIOBHE CKOTA M KOJMYECTBO JKMBBIX OPraHU3MOB
B Mope. Pri0a, moliMaHHasi n3 5THX BOZOEMOB, JI0JDKHA ITOIBEPraThCsi ONOMETPUUSCKUM U3MEPEHUSIM.

KiroueBble c10Ba: cHCTEMBI 03ep, NXTHO(dAYHA, MATbKOOOpa30BaHKUE, OMOIIOTHIECKOE pa3HOOOpasue, OKpy-
JKaloIas cpena, apeall, HaBOJHEHHSI.
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