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Abstract. Fishery is a traditional industry for North-Kazakhstan region and, therefore, restoration and organization of
lake aquaculture enterprises will provide a significant rise in the economy of the region and creation of new jobs.
Scale of the lake commercial fish farm development as a component of commercial fish farming, improvement of its
contribution into delivery of food supplies to population depend first of all on the degree of its massive involvement.
Status of Lake Peschanoye (Simaki) allows utilizing it for fish commercial cultivation. Application of science-based
systems in organizing the lake commercial fish farm will raise efficiency of using natural biopotential of this reservoir
and correspondingly enlarge the volumes of production and quality of fish products. In 2021, the researches were con-
ducted on Lake Peschanoye (Simaki). During the researches the hydrological regime of the lake was studied; the sam-
ples were taken and processed for hydrochemical and hydrobiological analysis; the material was collected to estimate
the condition of ichtyofauna. Generally, the hydrological regime of Lake Peschanoye (Simaki) is found favorable for
fish habitat. According to the research results of the year 2021, Lake Peschanoye (Simaki) is a freshwater reservoir
with a total mineralization of 875.5 mg/dm® which allows using it for obtaining commercial fish roe that will provide a
greater economic effect from the lake’s utilization. According to the average value of the zoobenthos biomass, Lake
Peschanoye (Simaki) belongs to a B-mesotrophic water reservoir which corresponds to the medium level of trophicity.
According to the development of food reserves, the recommended volumes of stocking with commercial species are
the following: northern whitefish (planktophage) — 4 500 larvae per ha (average value for the Northern Kazakhstan)
and carp (benthophage) - 350 yearlings per ha. Pike stocking is recommended as an additional rearing target that will
also act as a bio-ameliorator in the fight against the Amur sleeper.
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PexornocunpoBka ozepa Cumaku CeBepo-Ka3zaxcranckoii o0J1actu
JJISI OPraHU3AIMU HA ero 0a3e 03¢pHO-TOBAPHOI0 PHIOOBOJIHOI0 X03AMCTBA
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S TO0 «Hayuno-npoussodcmsennwiii yenmp puibnozo xosaicmea»,
Anmamut, Pecny6iuxa Kazaxcman, assylbekova@mail.ru™

AnHotanus. Peronoe xo3siictso ms CeBepo-KazaxcTaHCKO# 001aCTH SIBISETCS TPaJUIHOHHON OTPACIbIO, IO3TOMY
BOCCTAQHOBJICHHE M OpTaHM3ALMs IPEAIPUSATHI 036pHOH aKBaKyJIbTYPHI MO3BOIUT O0CCIEUNTH CYIIECTBEHHBIH 0I5~
€M 3KOHOMHKH O0JTaCTH U CO3JJaHME HOBBIX paboumx MecT. MacmTabHOCTh Pa3BUTHS 03€PHO-TOBAPHOTO PHIOOBOIHO-
T'O XO35IHCTBA KaK CIaraeéMoro TOBapHOTO PEIOOBOAICTBA, YCHIICHUE €T0 BKJIa a B 0OeclieueHne HaceIeHHs! TPOI0BOJIb-
CTBHEM 3aBHCHT, MPEXKIE BCEro, OT CTeneHn ero maccoBoctd. Craryc 03. [lecuanoe (CrumMaku) MO3BOISIET HCIIONB30-
BaTh €ro Ui TOBApHOTO BBIpAaIIMBaHUS pPBIOBI. [IpuMeHeHHe HaydHO OOOCHOBAaHHBIX CHCTEM BEICHHUS O3CPHO-
TOBAPHOTO PHIOHOTO XO3SHCTBA TTO3BOJIUT MOBBICUTH 3((EKTUBHOCTH HCIIONB30BAHMS €CTECTBEHHOTO OMOMOTEHIHAA
3TOTO BOZOEMa M, COOTBETCTBEHHO, YBEIMINTh O0BEMBI IPOM3BOACTBA M KadeCTBO PHIOHOM mpoxykmuu. PaboTs! Ha
03. [Tecuanoe (Cumaku) BmonHsutiCh B TedeHne 2021 1. 3a meproa uccneaoBanuii ObUT H3ydeH THAPOIOTHUCCKUi
PEXHM 03epa, 0TOOpaHEl ¥ 00pabOTaHBI IPOOBI HA THIPOXUMHIECKHH U THAPOOHOIOTHYECKUH aHaInu3, cOOpaH Mare-
puai st OLEHKH COCTOSHMS uxTHodayHbl. B miemom ruppomorndeckuii pexxnm o03. [lecuanoe (Cumaxu) sBISIETCS
GnaronpusTHEIM Ut o6uTaHust pei6. [1o pesynsraram uccnemoBanuit 2021 . 03. I[lecuanoe (Cumaku) sIBISIETCS TIpec-
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HBIM BOJIOEMOM C 0011eii MmuHepanu3anuei 875,5 MT/I];MS, 9TO TMO3BOJISIET UCIIONB30BATh €TO JUIA 3arOTOBKH PBHIOOBO/I-
HOHM HKpBI, 9TO AacT OONBIIMH SKOHOMHIECKUH 3P QEKT oT dKCIuTyaTanuu Bojoema. CorylacHO cpemHel BennduHe
6uomaccsr 3000eHToca 03. Ilecuaroe (Cumakm) OTHOCHTCS K -ME30TPO(GHBIM BOIOEMaM, 4TO COOTBETCTBYET CpPel-
HeMy ypOBHIO TpodHOCTH. B cooTBeTCTBMH C pa3BHTHEM KOPMOBOH 0a3bl PEKOMEHIYIOTCS CIEAYIONNE 00bEMBI 3a-
PphIOIeHNsT 00BEKTOB TOBAPHOTO BEIpAIIMBaHHS: Tesiapb (wiankrodar) — 4 500 9K3. MUYMHKY Ha ra (CpeHee 3HaYeHne
st CeBeproro Kazaxcrana), kapn (6errodar) — 350 9k3. ceronetok Ha ra. B kauecTBe IOMOTHUTEIBHOTO OOBEKTa
BBIPAIIMBAHUS PEKOMEHYETCS 3apBIOIATh IIyKy, KOTOpasl Takke OymeT BBHIMOIHATH (hYHKIHIO OHOIOTHYECKOro Me-
nopaTtopa mo 60pr0e ¢ POTaHOM-T'OJIOBETIIKOH .

KioueBble cioBa: o3zepo Cumaxw, GHU3HKO-Teorpaduueckast XapakTepHCTHKa, KOpMoBasi 0asa, THAPOXUMHIECCKHIH
PEKHM, 03€pHO-TOBAPHOE PHIOOBOIHOE X035 CTBO, CUTOBBIE, KapIl

BaarogapuocTn: uccienoBanne (GUHAHCHPYeTCSs MUHHCTEPCTBOM OKOJIOTHH, T'€OJIOTHA W TIPUPOIHBIX PECYpPCOB
Pecriy6miku Kazaxcran (I'pant Ne BR10264236).

Jst nutupoBanus: Qegenos B. B., bynasuna H. b., Acvinbexosa C. K., Tymenos A. H., Illymxapaes A. B. Pexo-
rHocipoBka o3epa Cumakn CeBepo-Kazaxcranckol o6macTé At OpraHu3aliy Ha €ro 6a3e 03epHO-TOBAPHOTO PHI-
6oBomHOrO X03s1iicTBa // BecTHHK ACTpaxaHCKOro TOCYIapCTBEHHOTO TeXHHYecKoro ynusepcutera. Cepus: PriGHOE

xo3siitctBo. 2022. Ne 1. C. 54-64. https://doi.org/10.24143/2073-5529-2022-1-54-64.

Introduction

The main problem of effective using the natural bi-
opotential of water reservoirs is the development and
consistent application of science-based systems in
conducting lake commercial fish farm. It is necessary
to assess the local reservoirs, which will allow increas-
ing their fish productivity. Based on the researches, the
level of suitability of reservoirs for commercial use is
determined; the regimes are developed for fish recla-
mation and commercial utilization of water bodies.
During the researches of morphometric, hydrological,
hydrochemical and hydrobiological parameters of
lakes, the form of their use in extensive, intensive or
combined regime is determined, as well as the possi-
bility is determined to calculate the yield of fish prod-
ucts [1]. As a result of the conducted researches, the
theoretical and practical bases have been formed and
proposals have been made for applying methods of
conducting LCFF in the North-Kazakhstan Region in
modern economic conditions. The research data ob-
tained may serve as a ground for developing the fish
breeding and cultivation technologies in terms of Ka-
zakh aquaculture corresponding to standard and tech-
nological documentation applied to natural-climatic
and economic conditions of fish farms of the North
Kazakhstan. Thus, a high degree of fishery utilization

Ozepo MecyaHoe (CHMaKH)

Google Earth

of lakes is achieved providing profitability of the pro-
duction with no harm to environment.

Materials and methods of study

The research was conducted on Lake Peschanoye
(Simaki) in 2021. During this period, the lake’s hydro-
logical regime has been studied; the samples have been
taken and processed for hydrochemical and hydrobio-
logical analysis, the material has been collected to esti-
mate the condition of ichtyofauna. The number and lo-
cation of sampling stations have been determined due to
methodological recommendations for collecting and
processing of materials during hydrobiological studies
[2-4]. Coordinates of the stations were determined us-
ing GPS navigation system.

Coordinates and locations of the integrated sam-
pling stations are shown below in Table 1 and corre-
sponding Figure.

Table 1

Coordinates of sampling stations

Station No Coordinates
1 N 54°4423.64" E 67°47'43.90”
2 N 54°44706.08", E 67°48'07.53"
3 N 54°44708.23", E 67°47'28.28"
4 N 54°43'56.99”, E 67°47'45.67"

Schematic map of Lake Peschaniye (Simaki) and location of sampling stations

The depth of all sampling stations was measured;
the character of bottom sediments was determined; the

samples were taken for hydrochemical analysis to de-
termine quantitative and qualitative composition of
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plankton and benthos organisms (zooplankton and
zoobenthos). Besides the stations abovementioned, the
depth was measured in the deep section along the larg-
est width and length of the reservoir with 50 m inter-
vals. Hydrochemical samples were taken along the
nets of stations with next fixing and processing at la-
boratory under available methods [5]. Chemical analy-
sis was conducted according to the following ingredi-
ents: ionic composition, total salinity, total hardness,
hydrogen index, gas regime, biogen content (ammoni-
um, nitrates, nitrites and phosphates), and permanga-
nate oxidation. Zooplankton material was collected by
decanting 100 | of water through the Epstein plankton
net with consequent fixing with formalin and identify-
ing organisms at laboratory according to popular iden-
tifiers [6]. Quantitative processing of zooplankton
samples were performed at the laboratory by counting
method under the microscope according to modern
methods. In order to calculate biomass, individual
weights of organisms were calculated using linear
weight equations based on their examples [7]. The
benthos was collected using a Petersen grab (S — 1/40
m?). The samples were analyzed according to general-
ly accepted procedures [4]. Popular identifiers were
used in determining the species composition of the
benthos organisms [6-9].

In order to study the ichthyofauna, the fish were
caught by gillnets with a mesh size of 20 to 70 mm.

The material was processed both at the field and labor-
atory. According to the guidelines [10-12], the species
identity of fish was determined, abundance was count-
ed (per species), the length was measured without cau-
dal fin and body weight (Q and q), sex and stage of
maturity. The samples were labeled and fixed with
10% formalin solution for laboratory work. Age of the
fish was determined by the scales due to manuals.
Names of fish taxonomic units are given according to
the summary “Fish of Kazakhstan” [13-15].

Commercial abundance and biomass of the fish
were estimated according to the methodology for pas-
sive fishing gear [16]. The calculation was carried out
according to the Formula

N = QS/CKP,

N — abundance or biomass, thous.pcs./tons; Q — aver-
age abundance or biomass according to catch data;
S — area of the water reservoir for reserach period, ha;
C — area covered (ha) determined due to the total num-
ber of nets used for accounting of commercial count;
K - coefficient of catching potential of the nets used
by us was 0.5; P — probability of catching fish in the
net due to the angle of attack [17].

The number of collected and analyzed samples is
shown in the Table 2.

Table 2

Amount of the material collected and processed

Samples collected and processed

Hydrochemistry Zooplankton

Zoobenthos

Fish for biological analysis Nets and gears

15 8 8

219 8

Al calculations were performed on a PC using Excel
program.

To write this biological justification, we use literature
on this theme and stock materials of Fisheries Research
and Production Center LLP.

Research outcomes

Physicogeographical and hydrological characteristics
of Lake Peschanoye (Simaki). Lake Peschanoye (Simaki)
is located in Zhambyl district of the North-Kazakhstan
region 0.1 km to the north of Simaki village. Table 3
shows the coordinates and location of Lake Peschanoye
(Simaki).

Table 3

Coordinates and location of Lake Peschanoye (Simaki)

Lake District

Location Coordinates

Peschanoye (Simaki) Zhambyl

0.1 km N from Simaki Village N 54°44'07.44" E 67°47'44.98"

The water reservoir is located at an absolute height
of 132 meters above the sea. Table 4 consists of the

main characteristics of Lake Peschanoye (Simaki).

Table 4
Characteristics of Lake Peschanoye (Simaki)
Altitude above | Area of water Maximum Length of lake Lakeshore
Lake sea level, m reservoir, ha Length, km width, km shore, km enlargement
Peschanoye (Simaki) 132 98.6 1.63 1.10 4.32 1.22
Lake Maximum depth, m Average depth, m Volume of water mass, million m®
Peschanoye (Simaki) 6.5 4.1 4.01

In the course of research we conducted 100 depth
measurements and, according to the results of these
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Water catchment area is significantly ploughed (up
to 90%), and as about undeveloped part of the catch-
ment area, there are steppe herbs in some parts and
forest patches. From the south-west, the catchment is
limited by regional highway Senzharka-Nikolayevka.
Feeding is due to atmospheric precipitation, inflow of
melt water and rainwater. Bottom sediments are repre-
sented by black and grey silts that are most developed
in the eastern part of the reservoir. Bottom sediments
are represented by black and gray silt that reached the

maximum depth of 0.4 m in the central part of reser-
voir. Generally, the hydrological regime of Lake
Peschanoye (Simaki) is favorable for fish habitat [18].
Analysis of hydrochemical parameters of Lake
Peschanoye (Simaki). Lake Peschanoye (Simaki)
is a fresh water reservoir with total salinity of
875.5 mg/dm?®, according to the research conducted in
2021. Table 5 represents the main hydrochemical pa-
rameters of water from Lake Peschanoye (Simaki).

Table 5
Hydrochemical parameters of the water from Lake Peschanoye (Simaki)
3 Biogenic compounds, mg/dm® . 3
Date pH 0, mg/dm NH, NO, NO; Poon Organic substance, mg/dm
07.2021 6.63 8.76 0.46 0.002 431 0.03 15.2
Table 6 consists of information on total Peschanoye (Simaki).
hardness and ionic composition of the water from Lake
Table 6
Total hardness and ionic composition of the water from Lake Peschanoye (Simaki)
Hardness, Ca’, Mg, crI, SO, HCO,, K" +Na’, . - 3
mg-eq./dm® mg/dm® mg/dm® mg/dm® mg/dm® mg/dm® mg/dm® Mineralization, mg/dm
5.01 19.0 54.8 182.6 69.2 370.0 179.9 875.5

According to the content of main cations and ani-
ons, exceedance of maximum permissible concentra-
tions for fishery water reservoirs was noted in 2021
only for magnesium content (by 1.37 times). Active
reaction of pH medium was 6.63 (water is slightly
acidic). Water hardness is 5.01 mg-eq./l (medium
hardness). In general, the hydrochemical regime of
Lake Peschanoye (Simaki) is favorable for commercial
cultivation of whitefish and carp.

Estimation of natural food reserve of Lake
Peschanoye (Simaki). Aquatic vegetation. Hard
emergent vegetation is developed mainly at the depth
up to 1.5m, and is represented by reed cenoses. In gen-
eral, the water reservoir is covered by reed cenoses in

the form of a strip of vegetation with the width up to
100 m stretching along the shore. Extent of hard emer-
gent vegetation is 16 ha or 16.2%. Soft submerged
vegetation is developed over a larger area. Thus, dif-
ferent species of pondweed are spread practically on
30% of the lake area; the fennel-leaved pondweed is
mostly spread among pondweed.

Zooplankton of Lake Peschanoye (Simaki) in 2021
was represented by three groups of aquatic invertebrates:
rotifers, branchiopods and paddle crustaceans. In zoo-
plankton structure 14 taxa were identified of which roti-
fers (Rotatoria) - 5, bristleworms (Cladocera) - 6 and
paddle crustaceans (Copepoda) - 6 species (Table 7).

Table 7

Taxonomic composition of zooplankton of Lake Peschanoye (Simaki) in 2021

Taxa | Frequency of incidence, %
Rotatoria
Brachionus angularis (Gosse) 75
B. quadridentatus hyphalmiros Tschugunoff 100
Hexarthra fennica (Levander) 25
Keratella cochlearis cochlearis (Gosse) 100
Rotifera sp. 50
Cladocera
Bosmina kessleri (Uljanin) 50
B. longilostris (O. F. Muller) 100
Daphnia galeata (Sars) 25
Daphnia longispina (O. F. Muller) 100
Daphnia magna (Straus) 25
Sida crystallina (O. F. Muller) 75
Copepoda
Cyclops vicinus Uljanin 50
Cyclops sp. 25
Diaptomidae castor Jurine 75
Eudiaptomus graciloides (Lilljeborg) 50
Eucyclops serrulatus (Fischer) 25
Mesocyclops leuckarti (Claus) 100
Total taxa 17
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The most common species of rotifers are B. g. hy-
phalmiros and K. c. cochlearis that were observed in
all samples taken from Lake Peschanoye (Simaki). The
most common species of branchiopods are B. longi-
lostris and D. longispina that are part of the zooplank-

ton habitat community in all studied biotopes. From
paddle crustacean, the type M. leuckarti is also wide-
spread. Table 8 shows abundance and biomass of the
main zooplankton groups.

Table 8
Abundance (A, thous.pcs./m?) and biomass (B, g/m®) of the main zooplankton groups
Grou Station 1 Station 2 Station 3 Station 4

P A B A A B A B
Rotatoria 2838 0.01 244 0.01 24.0 0.01 256 0.01
Cladocera 26.8 0.60 256 0.95 248 1.02 416 112
Copepoda 296 150 284 1.40 234 1.29 228 1.27

Total 85.2 211 784 2.36 72.2 2.32 90.0 2.40

The samples from Station 4 were the most common
of the three presented groups. In the zooplankton com-
position, Cladoceras dominated averaging 37.6% of

the total abundance; Copepoda dominated in biomass.
Table 9 shows the characteristics of fish food or-
ganisms (zooplankton).

Table 9
Characteristics of fish food organisms (zooplankton)
Main groups Abundance, thousand pcs./m® Biomass, g/m®
Rotatoria 25.7 0.01
Cladocera 29.7 0.92
Copepoda 26.1 1.37
Total 81.5 2.3
Average abundance of planktonic organisms in the  mass, Lake Peschanoye (Simaki) belongs to

water body in 2021 was 81.5 thous.pcs./m3. Branchy-
billed crustaceans are the dominant group in terms of
abundance, and equal to 36.4%. Average biomass of
zooplankton organisms in the water body is 2.30 g/m®.
Dominant role in the formation of planktonic commu-
nity biomass belonged to paddle crustaceans - 59.6%.
According to the average value of zooplankton bio-

B-mesotrophic water bodies with an average trophic
level (S. P. Kitayev).

Zoobenthos in 2021 was represented by repre-
sentatives of Oligohchaeta, Hirudinea, Crustacea, In-
secta, Mollusca groups. Taxonomic composition of
macrozoobenthos is shown in the Table 10.

Table 10

Taxonomic composition of the zoobenthos of Lake Peschanoye (Simaki)

Group, species Peschanoye (Simaki)
' Frequency of incidence, %
Class Gastropoda
Lymnaea stagnalis (Linne) 50
Physa adversa (Costa) 25
Class Oligochaeta
Aulodrilus pluriseta (Piguet) 25
Lumbricus sp. 50
Tubifex tibifex (O. F. Mller) 100
Class Hirudinea

Glossiphonia complanata Linnaeus 25
Erpobdella octoculata Linnaeus 50

Class Crustacea
Gammarus lacustris (Sars) 100

Class Insecta
Gerris costae (Herrich-Schaeffer) 25
Tanypus Meigen 100
Hyphydrus ovatus Linnaeus 25
Chironomus plumosus Linnaeus 100
Sigara lateralis (Leach) 50
Gyrinus substriatus Stephens 50
Limnephilus sp. 25
Chaoborus sp. 50

Total 16
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The most spread representatives of Gastropodas
were Lymnaea stagnalis (Linne) which were present in
all samples from Lake Peschanoye (Simaki). Species
T. tibifex was the most widespread from Oligochaetas,
and species T. meigen and Ch. plumosus dominated

from the class Insecta.

Table 11 shows abundance and biomass of the
main groups of zoobenthos organisms in Lake Pescha-
noye (Simaki).

Table 11
Abundance (A, pcs./m®) and biomass (B, g/m°) of the main zooplankton groups
Group Station 1 Station 2 Station 3 Station 4
A B A B A B A B
Mollusca 80 404 40 2.89 0 0.00 40 2.78
Oligohchaeta 400 056 160 0.22 240 034 320 0.45
Hirudinea 40 0.81 0 0.00 40 0.67 80 1.38
Crustacea 80 1.33 40 0.67 80 1.39 80 143
Insecta 1200 3.60 440 1.08 520 1.36 960 2.76
Total | 1800 10.34 680 4.86 880 3.76 1480 8.80

Zoobenthos biomass in 2021 was 6.95 g/m® with
a total abundance of 1 210 pcs./m?. C. plumosus domi-
nated in the zoobenthos composition according to the
quantity which constitutes 37.6% of the total abun-
dance; shell fish L. stagnalis dominated due to bio-
mass indicators, which makes 34.6% of the total bio-

mass. According to the average zoobenthos biomass
value, Lake Peschanoye (Simaki) belongs to - meso-
trophic water bodies that correspond to the average
trophicity level [19]. Table 12 represents characteris-
tics of fish food organisms (zoobenthos).

Table 12

Characteristics of fish food organisms (zoobenthos)

Main groups Abundance, pcs./m? Biomass, g/m’
Mollusca 40 243
Oligohchaeta 280 0.39
Hirudinea 40 0.72
Crustacea 70 121
Insecta 780 2.20
Total 1210 6.95

Conducted researches show the possibility to culti-
vate commercial fish in Lake Peschanoye (Simaki).
According to the outcomes it has been determined that
Lake Peschanoye (Simaki) is a water body with a total
mineralization equal to 875, mg/dm3 and moderate

pollution; the lake is B - mesotrophic water body with
an average level of trophicity. Due to development of
food reserve, it is recommended to plant the stocking
material of the fish indicated in the Table 13.

Table 13

Recommendations for food reserve

Need for

Water Food supply for | Food supply | Ecological condition acclimatization of Need for Suggestions for
reservoir zooplankton for benthos | of aquatic organisms food invertebrates stocking fishing gears
Lake Use fixed sand trap
Peschanoye medium medium Moderate pollution no \é\;l;;)tegliskl;, neftisxfe%r r(]éétl;pfgpd
(Simaki) Northern whitefish.

Estimation of current ichtyofauna composition of
Lake Peschanoye (Simaki). Ichthyofauna of Lake
Peschanoye (Simaki) in 2021 was represented by sil-

ver carp, Amur sleeper, roach, pike, carp and northern
whitefish (Table 14).

Table 14

Composition of ichthyofauna species of Lake Peschanoye (Simaki)

Name of species .
Latin Kazakh English Status of the species
Carassius gibelio (Bloch) Komiiri MoHKe Silver Carp Commercial, autochthonous
Rutilus rutilus (L.) Topra Roach Commercial, autochthonous
Cyprinus carpio (L.) TyKsI Carp Commercial, introduced
Esox lucius L. Ilopran Pike Commercial, autochthonous
Coregonus peled Memsip Northern whitefish Commercial, introduced
Perccottus glenii Dybovski Poran-ronoserka Amur Sleeper Not commercial, introduced
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Silver carp is the most widely spread species in
water bodies of the North Kazakhstan. It feeds mainly
on animal food - zooplankton and zoobenthos, alt-

hough sometimes it consumes aquatic vegetation. Ta-
ble 15 shows the main biological parameters of silver
carp of Lake Peschanoye (Simaki).

Table 15

Main biological characteristics of silver carp

Length, cm Average Weight, . Amount, % (of caught

Age range (mig-max) length, ?:m (ming-JmaE) Average weight, g pcs. in(gividua?s)
5+ 20.6-22.8 21.2 355-425 386.7 3 50.0
6+ 23.0-25.0 24.2 410-571 502.1 2 33.3
7+ 28.2 28.2 904 904 1 16.7
Total 6 100

Silver carp population is represented in Lake Pescha-
noye (Simaki) by age groups from 5+ to 7+ y. 0. The
most abundant age group in the silver carp population is
5+ y.0. specimens. Age group 6+ accounts for 33.3% of
the total number. Growth rate of the silver carp in Lake
Peschanoye (Simaki) is quite high for our region.

Peculiarity of the silver carp of the North Kazakh-
stan is almost complete absence of males in its popula-
tions. The eggs are fertilized by golden carp or other

carp species resulting in that only females survive
from them. All caught specimens were females.

Low abundance of the silver carp in Lake Pescha-
noye (Simaki), as well as absence of juveniles in
catches may indicate the success of land-reclamation
fishing and other fish-farming activities.

Roach is an autochthonous species inhabiting most
non-marine water bodies. Most catches are juveniles.
Table 16 summarizes the main biological parameters
of roach in Lake Peschanoye (Simaki).

Table 16

Main biological parameters of roach

Length, cm Average length, Weight, Average % (of caught
Age range (mig-max) ?:m ’ (min?maf(;) weight?g Numbers, pcs. incgividua?s)
2+ 12.8-16.0 15.1 48-94 67.3 34 50.7
3+ 15.0-17.9 16.7 80-123 99.3 16 23.9
4+ 18.0-21.5 20.4 110-199 144.2 8 11.9
5+ 20.7-23.8 225 161-286 216,3 6 9
6+ 23.4-25.6 24.2 302-397 349.5 2 3
7+ 27.1 27.1 432 432 1 1.5
Total 67 100

Roach population is represented in Lake Pescha-
noye (Simaki) by age group from 2+ to 7+ y. 0. The
most abundant age group in the roach population is
specimens of 2+ y. 0. which constitute 50.7% of the
total number. Growth rate of the roach is relatively
high for the water reservoirs of our region.

Roach reaches sexual maturity in the third year of
living, and at 2+ years the sex ratio is approximately
1: 1.3 in favor of females, at 3+ years the females
share is increased, and at 7+ years only females are
observed in the population. In general, the sex ratio is
1: 1.5 in favor of females.

Spawning of roach in our region takes place in
April-May at a water temperature of 6 to 8 °C. At this
time, roach gather in flocks and migrate to shallow

coastal waters where they lay their eggs on aquatic
vegetation. During the spawning season, males acquire
characteristic mating attire - epithelial tubercles on
scales and gill lids and become rough to the touch.

In Lake Peschanoye (Simaki), the roach is one of
the main foods for pike.

Carp is the most valuable species among cultiva-
tion objects, having been introduced at one time to
many water bodies of the North Kazakhstan. It was
introduced into Lake Peschanoye (Simaki) as a com-
mercial specimen; stocking was carried out with larvae
and different-aged specimens.

We caught species with weights from 968g to
2 200 g at the age 1+ and 2+ y. o. (Table 17).

Table 17

Main biological parameters of carp

Length, cm Average length, Weight, Average weight, % (of caught

Age range (mig-max) %m ’ (min?mag) gg ’ Numbers, pes. incg ividuagle)
1+ 32.0-34.7 33.8 968-1 227 1114 8 57.1
2+ 33.8-40.4 37.2 1154-2 200 1805 6 42.9
Total 14 100
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Carp population is represented in Lake Peschanoye
(Simaki) by individuals of the age group 1+ to 2+ y. o.
due to catch results. 1+ age group was the most abun-
dant in the population accounting for 27.8% of the
total number. Growth rate of the carp is quite high.

In our region, carp reaches sexual maturity in the
third - fourth year of living. It spawns in summer in
calm, warm weather at a water temperature of 18-20 °C.

It spawns in shallow water and on freshly covered
vegetation, splashing noisily and jumping out of the
water. Fertility, depending on the size, varies from 100
thousand to 1.5 million eggs.

Pike is an autochthonous species to the Ob-Irtysh
basin and inhabits the majority of non-marine water
bodies. It lives mostly singly in a coastal zone forming
shoals during spawning and in late autumn (Table 18).

Table 18
Main biological parameters of pike

Length, cm Average Weight, g Average % (of caught

Age range (min-max) length, cm (min-max) weight, g Numbers, pcs. individuals)
1+ 31.5-37.5 354 297-494 388 5 35.7
2+ 41.0-47.1 435 620-956 798 5 35.7
3+ 49.8-56.3 53.2 1087-1 960 1485 4 28.6
Total 14 100

Pike was brought to Lake Peschanoye (Simaki)
in 2019 as a biological ameliorator to control of
Amur sleeper.

Northern whitefish is one of the promising com-
mercial species. At normal planting density, peled
yearlings reach 120-180 g weight in October-

November; two-year-olds reach 200-250 g. Number of
this species is rather high in Lake Peschanoye
(Simaki), as we caught 118 specimens. Table 19
shows main biological parameters of the northern
whitefish of Lake Peschanoye (Simaki).

Table 19

Main biological parameters of northern whitefish

Length, cm Average length, | Weight, g (min- Average % (of caught

Age range (min-max) cm max) weight, g Numbers, pes. individuals)
0+ 17.1-18.3 17.8 89-110 99.4 118 100
Total 388 100.0

200 thousand peled with larvae were put into
Lake Peschanoye (Simaki) during this year. Despite
the fact that there are predators (pike, Amur sleeper),
northern whitefish in the reservoir has grown to nor-
mal values. Growth rate of northern whitefish is ra-
ther high for our region.

Due to the fact that this species is an object of
commercial cultivation and is almost incapable for
natural reproduction, estimation of the dynamics of
size, age and even sex composition is senseless from
the biological point. Besides, the catches contained
only immature specimens.

Northern whitefish reaches sexual maturity in the
third year of life. Incubation period lasts 170-180 days.
Hatching of the larvae takes place between April
and May.

Northern whitefish feeds on zooplankton and zoo-
benthos organisms. It tolerates temperature increase up
to 25-30 °C, but the most optimal ongrowing period
takes place at water temperature 15-20 °C.

Due to the fact that Lake Peschanoye (Simaki) is
located outside the natural habitat of the northern
whitefish, this species is only the object of commercial
cultivation and its abundance in the reservoir is main-
tained by stocking.

Amur sleeper is a weed fish species. We caught
three specimens with a length from 13.4 to 16.0 cm
and weight from 82 to 120 g. Presence of this fish is
not favorable in the reservoir, as it feeds on the caviar,
and consumes juveniles which bring to negative result
in cultivation of commercial species.

Results of discussion

Development of recommendations for preparation
and utilization of Lake Peschanoye (Simaki) for com-
mercial fish breeding. Due to the researchers conduct-
ed in 2021 on Lake Peschanoye (Simaki), we have
developed recommendations for preparation and utili-
zation of Lake Peschanoye (Simaki) taking into ac-
count the preparatory works performed earlier. The
Lake commercial fish farm on Lake Peschanoye
(Simaki) was established in 2019, the main direction
of its utilization is to make a breed pond to keep breed-
ing stock of the carp, pike and northern whitefish. In
the period from 2019 to 2021, the following preparato-
ry works were conducted by VVodoley-2017 LLP:

— arrangement of access roads;

— preparation of the tonnage areas;

—removal of excessive vegetation;

— snow retention and clearing of stream beds;

— aeration.
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In addition to ongoing reclamation, in order to in-
crease efficiency of the lake’s utilization, ameliorative
catching of native ichthyofauna (crucian carp) was
carried out. Besides, the pike, predatory fish, was
planted as a biological ameliorator to reduce weed
species (Amur sleeper).

In order to determine reserves and fish productivi-
ty, we have made calculations based on the methodol-
ogy for determination of abundance and reserves
of passive fishing gear. Table 20 represents calcula-
tions under methodology of A. I. Kushnarenko and
Ye. S. Lugarev [16].

Table 20
Calculation of abundance and biomass of fish populations in Peschanoye (Simaki) Lake
Parameters Goldfish Roach Carp Pike Northern whitefish

Area of habitat, ha 84.6 84.6 84.6 84.6 84.6
Length of net, m 25 25.0 25.0 25.0 25.0
Number of nets, pcs. 8.0 8.0 8.0 8.0 8.0

Area covered, ha 3.2 4.7 6.4 3.2 25.8
Catchability coefficient 0.5 0.5 0.5 0.5 0.5

Average weight, kg 0.511 0.111 1.410 0.848 0.099
Abundance, thousands pcs. 1.400 10.778 1.648 3.268 3.461
Stocks, tons 0.71 1.20 2.32 2.77 0.34
Fish productivity, kg/ha 8.46 14.18 27.46 32.76 4.07

Since Lake Peschanoye (Simaki) is operated as
a LCFF and fish populations are regulated artificially,
we use the entire stock of fish resources to calculate
fish productivity.

According to the table, we see that fish productivi-
ty of Lake Peschanoye (Simaki) in 2021 constituted
86.9 kg/ha. According to the Fish Farm Rules #1 456
dated December 31, 2004 (as amended and supple-
mented under the Resolution #566 of the Government
of the Republic of Kazakhstan as of June 14, 2010),
the Lake Commercial Fish Farm (LCFF) is a farm en-
gaged in improvement of utilization of reservoirs for

fish-culture by full or partial replacement of ichthy-
ofauna by catching coarse fish, stocking, cultivating
and subsequent catching of valuable fish species. The
Fishery Regulations do not apply to LCFF. For further
increase in fish productivity of Lake Peschanoye
(Simaki), it is recommended to continue stocking of
pike to control weed species (Amur sleeper). Besides,
it is proposed to continue the work on commercial
cultivation of carp and northern whitefish. Table 21
specifies stocking standards for Lake Peschanoye
(Simaki) [20, 21].

Table 21
Stocking standards and estimated volume of commercial fish

Parameter Carp Whitefish Pike
Area of water reservoir, ha 98.6 98.6 98.6
Age composition of stocking yearlings larvae different age
Stocking rate, units/ha 350 4 500 50
Total stocking rate, thousand fish 34.5 450.0 4.93
Survival rate, % 20 5.0
Stocking rate of marketable fish, g 600 100 To control the Amur sleeper
Volume of marketable fish, tons 4.14 2.25
Fish productivity, kg/ha 42 22.8

In Table 21 we can see that commercial cultivation
of carp and whitefish by extensive way will increase
fish productivity of Lake Peschanoye (Simaki) for carp
to 42 kg/ha (1.5 times), and for whitefish to 22.8 kg/ha
(5.6 times). Utilization of the lake as a LCFF should

provide performance of the basic production stages,
which increases efficiency of the reservoir utilization.
Table 22 represents the main production stages of the
commercial fish farming.

Table 22

Main production stages of commercial cultivation

Production stage

Time limits

Acquiring the whitefish larvae and lake stocking

April-May

Catching autochthonous species

April-September

Stocking the lake with different-age pike

June-September

Acquiring carp yearlings and lake stocking

September-October

Catching and sale of commercial fish

October-January

Further, perform production stages similar to the previous year
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Compliance with the recommended technological
regulations, coordinated work of all services and depart-
ments of the LCFF will reduce negative impact of tech-
nical risks and force majeure situations to a minimum.

Conclusion

As a result of commercial cultivation of carp and
whitefish by extensive way, we can increase fish
productivity of Lake Peschanoye (Simaki) for carp up
to 42 kg/ha (1.5 times), and for whitefish up to
22.8 kg/ha (5.6 times).

In 2021, the researches were conducted on Lake
Peschanoye (Simaki). During this period, we studied
the lake’s hydrological regime, took samples, pro-
cessed them for hydrochemical and hydrobiological
analysis, and collected the material for estimation of
the ichtyofauna.

Generally, the hydrological regime of Lake
Peschanoye (Simaki) is favorable for fish habitat.

According to the researches, conducted in 2021,
Lake Peschanoye (Simaki) is a freshwater reservoir
with a total mineralization of 875.5 mg/dm?. This al-

lows us to utilize it for obtaining commercial fish cav-
iar that will provide a greater economic effect from the
lake’s utilization.

Average number of planktonic organisms in the
pond in 2021 was 81.5 thous.pcs./m* with a biomass of
2.30 g/m®. According to the average value of zooplank-
ton biomass, Lake Peschanoye (Simaki) belongs to
B-mesotrophic water bodies with an average trophic
level. Zoobenthos biomass was 6.95 g/m? with a total
abundance of 1210 pcs./m?. According to the average
value of zoobenthos biomass, Lake Peschanoye
(Simaki) is classified as 3 - mesotrophic water reservoir
that corresponds to the average trophic level.

Recommended volumes for stocking of commer-
cial cultivation objects are as follows taking into ac-
count a good level of development of the food re-
serve: northern whitefish (planktophage) — 4 500 lar-
vae per ha (average value for the North Kazakhstan)
and carp (benthophage) — 350 carp yearlings per ha.
As an additional cultivation target, it is recommended
to stock pike that will also act as a bio-ameliorator
for amur sleeper.
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