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Hydroecological indicators of Lake Bolshoy Sarykol, Karaganda
region

Abstract. The work studied the general ecological state of Lake Bolshoy Sarykol in the east of
the Abay district of Karaganda region. Morphometric measurements of the reservoir, studies
of samples for hydrochemical composition, composition of bottom sediments, diversity and
quantitative indicators of coastal aquatic vegetation, diversity and quantitative indicators
of phyto- and zooplankton, benthic organisms and fish populations were carried out. The
results of studying the content of sulfates in bottom sediments and mobile sulfur indicate
active sulfate reduction. According to hydrological data, the lake of the steppe zone Bolshoy
Sarykol is experiencing its high-water period. The water in the lake is slightly brackish,
sodium-hydrocorbanate-chloride type, the acidity is neutral, slightly alkaline without harmful
impurities, favorable for fishery reservoirs. The species diversity of Lake Bolshoy Sarykol is
mainly represented by widespread species of planktonic and benthic organisms, nekton and
determines the mesotrophic type of trophism, as well as the B-mesosaprobic type of eutrophication.
The results of the work can be useful for the development of measures and recommendations
aimed at the rational use and protection of water resources in the Karaganda region, since the
studied water body is a typical lake for this region.

Keywords: reservoirs, phytoplankton, zooplankton, zoobenthos, fish population, trophicity,
saprobity.
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Introduction

Karaganda region belongs to the small lake territories of the Republic of Kazakhstan.
There is 0.27 km? of water surface per 100 km? [1,2]. The water resources of the region are
a dynamic system that depends on many environmental factors and hydrological processes.
In recent decades, in the Karaganda region there have been forecasts for climate trends, such
as average annual temperature and changes in precipitation patterns, which can significantly
affect the water balance of existing lakes [3]. This situation with climatic factors, as well as
increased economic activity, also affects the general environmental characteristics of surface
waters. The main source of nutrition for the lakes is winter precipitation. Lakes and rivers
in the territory are subject to periods of severe water scarcity and eutrophication; therefore,
environmental monitoring of surface waters is an urgent task for ecologists, hydrologists and
water management specialists [4,5].

The purpose of this work was to study the ecological state of Lake Bolshoy Sarykol, which
is a subject of fishery activities in Karaganda region. This water body is a typical type of water
resource for Karaganda region, in particular, this is due to environmental factors common to the
region, hydrological conditions, and similar species diversity.
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The results of the work can be useful for the development of measures and recommendations
aimed at the rational use and protection of water resources.

Objects of research

To obtain initial data, an ecological survey of Lake Bolshoy Sarykol, which is located in the
east of the Abay district of Karaganda region, 60 km southwest of Karaganda (15 km southwest of
the village of Suyuksu N 49° 28" 40", E 73° 42" 17”), was conducted in the period from 09.08.2022
to 12.10.2022). Fish are caught in the lake, and the lake is also used for watering livestock.
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Figure 1. Bolshoy Sarykol Lake

Materials and methods

To measure the depth of the reservoir, a lot was used, transparency was determined using
the modified Seki method.

The content of oxygen and carbon dioxide was determined using the iodometric method
according to Winkler. Water from thelake and bottom silt sediments were studied for their chemical
composition in laboratory conditions using atomic absorption analysis methods on the atomic
absorption spectrometer AA-140 (ST RK ISO 8288-2005). Regulatory documents GOST 26951-86,
GOST 26205-91, GOST 26490-85, GOST 26213-91, GOST 26483-85, GOST 26424-85, GOST12536-
2014, GOST 12536-2014, GOST 26423-85, ERD F 16.1:2:2.2:2.3.74-2012 (KZ.07.00.03091-2015) were
used for analysis. [6,7,8,9].

Samples of phytoplankton, zooplankton and zoobenthos were collected from the lake [10].
The species diversity, total number and biomass of planktonic organisms were determined, the
composition of the fish population was studied, and an assessment of feeding capacity of the
reservoir for the fish population was given.

Samples for studying planktonic organisms were selected using an Apstein net by filtering
100 liters of water through the net. Samples were fixed with 40% formalin solution and thickened.
The concentration of phytoplankton was carried out using the sedimentation method [11].
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Species identification was carried out with the help of determinants using an Olympus CX-
31 microscope. The number of cells was counted in Goryaev’s counting chamber; the biomass
was calculated by summing the biomass of individual populations. Species identification of
macrophytes was carried out visually on site.

The study of ichthyofauna was carried out using fixed fishing nets. Fish were caught using
standard single-wall nets 10 meters long with mesh sizes of 10, 26, 40 and 60 mm. Networks of
different sets (pits) were arranged according to the following scheme - 2 networks parallel and 2
perpendicular to each other. The nets were installed for a period of one day [12].

Identification and counting of plankton organisms under MBS-10 and MSX-300 microscopes
was carried out in laboratory conditions. When identifying their species composition,
determinants were used [13,14,15]. Zooplankton organisms were calculated in a certain part
of the sample in the Bogorov chamber, followed by viewing half of its volume or the entire
remainder to identify large and rare individuals. When calculating the individual weight of
zooplankton species, linear-weight dependence equations were used [10,11]. The number of
individuals and the weight index of all identified species were summarized further by the main
groups of organisms and the community as a whole. The number and mass of zooplankton were
calculated per 1 m3 of water column.

Benthic samples were taken using a scraper with a grip of 1.0 m? washed in sieves with
different meshes. Benthic organisms were placed in 90% ethanol. To determine the number of
organisms, they were placed in a Petri dish, the forms identified during the calculation were
distributed into systematic groups and, after preliminary drying, were weighed in buckets on
analytical scales. The determination of abundance and biomass was carried out according to the
methodological recommendation [10,11]. The determination of taxonomic units was carried out
according to generally accepted determinants [16,17,18,19,20,21,22]. The feeding capacity of the
reservoir was determined according to S. P. Kitayev [23].

The Pantle and Bucca method for assessing water quality by phytoplankton.

The water quality was determined by the method of indicator organisms of Pantle and
Bukka using the formula:

_ X(sh)
~ Yh

Where, s - indicator significance of each species (determined from the lists of saprobic
organisms, h - a value that is from the six-step scale of frequency values and determines the
relative number of species. The saprobity index was calculated with an accuracy of 0.01.

The gradations of the saprobity index and the corresponding water contamination were
determined according to the established pattern:

<1 - xenosaprobic zone “very clean”;

1.0-1.5 - oligosaprobic zone, “clean”;

1.51-2.5 — B-mesosaprobic zone. “moderately polluted”;

2.51-3.5 — a-mesosaprobic zone. “polluted”;

3.51-4.0 - polysaprobic zone, “dirty”;

>4 — hypersaprobic zone, “very dirty”.

S

Research results

Lake Bolshoy Sarykol is located in a depression between low hills. The height above sea
level is 689 m. The shores of the lake are flat, the bottom is silted, the silt is black. Main types of
soil are red and gray loam, in some places it is gray sandstone. The hydrological characteristics
of Lake Bolshoy Sarykol at the time of the study are represented by the following indicators:
the lake has an area of 0.75 km2, the length of the lake is 1.5 km, the width is 1.0 km, maximum
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depth of the lake is 5 m, average depth is 2.2 m, the volume of water mass is 2.7 million m3, the
catchment area is 12 km2. The catchment area is in economic use: partially plowed, and also for
grazing. The main nutrition of the lake is due to snow water and groundwater. There are no signs
of drying up of the lake, but according to local residents, the water level dropped sharply in
some years and the coastline was reduced to 10 meters. Considering that the shallow lake of the
steppe zone retains its depth in summer with a large occupied territory, the lake is experiencing
its high-water period. Thickets of coastal aquatic vegetation occupy about 40 hectares.

Hydrochemical studies

Chemical analysis of water samples in Lake Bolshoy Sarykol is given in Table 1. The water in
the lake is drumly, slightly yellowish in color, without unpleasant odors. Low water transparency
may indicate the massive development of small hydrobionts. No films of petroleum products,
oils, fats or accumulations of other harmful impurities were found on the surface of the water.
The water temperature during the studied period ranged from 3 to 26°C.

The water in the lake is slightly brackish, sodium-hydrocarbonate-chloride type, acidity
is neutral, slightly alkaline (pH - 7.5). This indicates water mineralization and the absence of
waterlogging processes.

Table 1
Results of analyses of surface water samples in Lake Bolshoy Sarykol

No Chemical composition of Concentration
the reservoir
1 Na 0.724 g/l
2 K 0.028g/1
3 Ca 0.112 g/l
4 Mg 0.041 g/1
5 HCO, 0.42 g/l
6 CO, 0.05 g/l
7 SO, 0.54 g/l
8 Cl 0.66 g/1
9 Fe 0.052 g/l
10 Hg no
11 Pb no
12 pH 7.5
13 O, 8.8mg/1
14 CO, 11.2mg/1
15 Rigidity 5.4 units w
16 Transparency 0.6 m.
17 Dry residue 2.3 g/l
18 Biochemical oxygen 1.5mg O,/dm®
consumption for 5 days
BOC,

In summer, the content of oxygen dissolved in water should be at least 6 mg/dm3 in fishery
water bodies, and 8.8 mg/l in Lake Bolshoy Sarykol. The content of carbon dioxide, BOCS5 is also
normal: 11.2 mg/l and 1.5 mg O2/], respectively. Thus, the water is quite well saturated with
oxygen, while the carbon dioxide content is not high. Water of medium hardness 5.4 units w.
Heavy metals mercury and lead were not detected. In general, the hydrochemical composition
of water and the acid-base balance are favorable for fishery reservoirs [24].
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Analysis of the composition of bottom sediments
The comparative distribution of determined components in the water body of Lake Bolshoy
Sarykol is given in Table 2.

Table 2
Main indicators of soils of former bottom sediments
No Name of indicators, unit of Actual test results, unit of Exceeding MPC
s/n measurement measurement
1 2 3 4
1. Nitrate nitrogen, mg/kg 4.00 low
2. | Mobile phosphorus, mg/kg 43.38 increased
3. Mobile sulphur, mg/kg 99.08 increased
4. Humus, % 5.19 low
5. Mobile potassium, mg/kg 557.3 increased
6 Dissolved iron, ug/l 240 -
6. pH (KCI) 7.01 neutral
7 Calcium in aqueous extract 11.75 (0.235%) -
mEq/100g
8. Magnesium in aqueous extract, 2.00 (0.0244%) -
mEq/100g
9. Sodium, mEqg/100g 100r 7.62 (1.75%) -
10. | Chlorides mmol/100g 2.2 (0.0781%) -
11 | Sulfates, mmol/100g 4.1 (0.197%) -
12. | Specific electrical conductivity, mS/ 1980 -
cm
13. | Carbonates in aqueous extract, Not detected -
mEq/100g
14. | Hydrocarbonates in  aqueous 166.9 (10.2%) -
extract, mEq/100g
15 | Dense water extract residue 1.212% -
16. | Soil organic carbon 1.16% -

In general, bottom sediments have a neutral environment. The sediment samples are saline,
the type of salinity is soda, and there is little humus. One can note the high potassium content in
the bottom sediments — 557.3 mg/kg and the increased phosphorus content of 43.380 mg/kg. No
high content of nitrates was found in the bottom sediments of reservoirs. The average content
of sulfates in the bottom sediments of this reservoir was 4.1 mmol/100g. At the same time, the
concentration of mobile sulfur was 99.08 mg/kg. This indicates active sulfate reduction [25].

Hydrobiological studies

Hydrobiological studies

On Lake Bolshoy Sarykol, coastal aquatic plants are represented by common reed (Phragmites
australis), which forms mosaic-thicket and border overgrowths there. The narrow-leaved cattail
(Typha angustifolia) is represented by sporadic clumps, reeds are absent, sedges (Carex) are found
in single specimens. Submerged vegetation: canadian elodea (Elodea canadénsis), spiky urut
(Myriophyllum spicitum), submerged hornwort (Ceratophyllum demérsum) and comb pondweed
(Stuckenia pectinata) are distributed in small thickets.

A total of 30 phytoplankton species were identified in the sample of Lake Bolshoy Sarykol:
diatoms from the Bacillariophyta department: Amphora ovalis Kiitz; Cymbella sp; Cyclotella sp;
Diatoma ehrenbergii Kiitzing; Chaetoceros wighamii Bright; Fragilaria sp; Gyrosigma attenuatum
Kuetz.; Melosira sp; Navicula rhynchocephala Kuetz., Stephanodiscus astraea Ehr.; Pinnularia sp;
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Synedra sp; Tabellaria sp, from the Department of Chlorophyta — green algae: Chlorella vulgaris
Krauss; Crucigenia tetrapedia Kirchner; Lagerheimia sp; Monoraphidium sp; Oocystis; Pediatrum
sp; Scenedesmus longus Meyen; Schroederia Lemmermann; Spirogyra maxima Hassall; Treubaria
triappendiculata C.Bernard;, from Cyanophyta Department - blue-green: Aphanizomenon gracile
Lemmerm.; Gomphosphaeria aponina Kiitz; Microcystis aeruginosa Kiitz; Oscillatoria chalybea
Mertens; Oscillatoria proboscidea Gomont; from Xanthophyta Department - yellow-green: Tribonema
viride Pascher; from the Department Euglenophyta — euleng algae: Lepocincli sp;

The most common species were Cyclotella sp., Melosira sp., Stephanodiscus astraea Ehr.,
Aphanizomenon gracile Lemmerm., Microcystis aeruginosa Kiitz.

Table 3
Species diversity and frequency of occurrence of identified phytoplankton species in Lake
Bolshoy Sarykol
No. | Species Indicative Relative occurrence
significance
Bacillariophyta — diatoms
1 Amphora ovalis Kiitz 1 3
2 Cymbella sp 2 4
3 Cyclotella sp 2 3
4 Diatoma ehrenbergii Kiitzing 2 2
5 Chaetoceros wighamii Bright 2 3
6 Fragilaria sp 2 4
7 Gyrosigma attenuatum Kuetz 2 2
8 Melosira sp 2 5
9 Navicula rhynchocephala Kuetz 2 5
10 Stephanodiscus astraea Ehr. 2 5
11 Pinnularia sp 1 1
12 Synedra sp 2 4
13 Tabellaria sp 1 2
Chlorophyta — green algae
14 Chlorella vulgaris Krauss 3 3
15 Crucigenia tetrapedia Kirchner 2 1
16 Lagerheimia sp 3 2
17 Monoraphidium sp 1 1
18 Oocystis sp. 2 3
19 Pediastrum sp 2 2
20 Scenedesmus longus Meyen 2 4
21 Schroederia Lemmermann 2 1
22 Spirogyra maxima Hassall 2 5
23 Treubaria triappendiculata C.Bernard 2 1
Cyanophyta — blue- green algae
24 Aphanizomenon gracile Lemmerm. 2 5
25 Gomphosphaeria aponina Kiitz 2 4
26 Microcystis aeruginosa Kiitz 2 4
27 Oscillatoria chalybea Mertens 3 2
28 Oscillatoria proboscidea Gomont 2 3
Xanthophyta - yellow-green algae
29 | Tribonema viride Pascher 2 3
Euglenophyta — euglen algae
30 | Lepocincli sp 2 1
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The studied water in Lake Bolshoy Sarykol was assigned to the f-mesosaprobic zone (Table
4). Thus, the studied water body tends to eutrophicate water, which means it has a low self-
purifying potential.

In addition, in terms of the total number of phytoplankton, the trophicity of the selected
territories is mesotrophic, since it is in the range from 3.85-20 million cells/I.

Table 4
Quantitative indicators of phytoplankton in a water body
Indicators Bolshoy Sarykol
Total number of phytoplankton (thousand cells/cm?) 12.19
Total biomass mg/dm3 3.21
Saprobity index 2.0

9 species of invertebrates have been identified among zooplankton. 10 species have been
identified from Rotifera kolovpes: Brachionus urceus Linnaeus, Cephalodella sp., Synchaeta cecilia
Rousselet, Aslanchna girodi Guerne, Lecane luna Muller, Euchlanis dilatata Ehrenberg, Trichocerca
elongate Gosse, Trichothria pocillum Muller, Testudinella patina intermedia Anderson, Keratella
quadrata Muller. 5 species of Daphnia cucullata Sars, Diaphanosoma orghidani Negrea, Alona
costata Sars, Bosmina longirostris Muller, Pleuroxus aduncus Muller have been identified from
branched crustaceans of Cladocera. Copepoda copepod crustaceans in the lake are represented
by 4 species of Nitocra lacustris Schmank, Eurytemora affinis Poppe, Eucyclops macrurus Sars,
Paracyclops affinis Sars.

Table 5
Species diversity and frequency of occurrence of identified zooplankton species in Lake Bolshoy
Sarykol
No. | Species Indicative Relative occurrence
significance
Rotifera
1 Brachionus urceus Linnaeus 1 3
2 Cephalodella sp. 3 3
3 Synchaeta cecilia Rousselet 1 2
4 Aslanchna girodi Guerne 1 1
5 Lecane luna Muller 2 5
6 Euchlanis dilatata Ehrenberg 2 4
7 Trichocerca elongate Gosse 1 1
8 Trichothria pocillum Muller 2 5
9 Testudinella  patina  intermedia 2 5
Anderson
10 Keratella quadrata Muller 3 3
Cladocera crustaceans
11 Daphnia cucullata Sars 3 2
12 Diaphanosoma orghidani Negrea 2 4
13 Alona costata Sars 1 2
14 Bosmina longirostris Muller 3 2
15 Pleuroxus aduncus Muller 2 5
Copepoda
16 Nitocra lacustris Schmank 2 3
17 Eurytemora affinis Poppe 2 3
18 Eucyclops macrurus Sars 1 2
19 Paracyclops affinis Sars 1 2
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Identified species of zoobenthos: from the crustaceans Gammarus lacustris, from the
mollusks Planorbis complanata Draparnaud, Pl.contortus Rudolphi, Pl.planorbis Muller, Sphaerium
corneum Linnaeus, Valvata piscinalis Miiller, Lymnaea auricularia Linnaeus, Pisidium casertanum
Poli, Sphaerium solidum Normand. From insect larvae Chaoborus sp., Hydroporus sp., Rhantus sp.,
Corixa sp.

General quantitative indicators of zooplankton are represented in Table 6, from which it can
be seen that the total number of species is 8.80 thousand specimens/m? biomass is 8.57 g/m?. The
trophic level of the reservoir is 3-mesotrophic.

Table 6
Abundance and biomass of zooplankton
Total Trophic level Dominant
number of | number, thousand | biomass, g/m? species (groups)
species specimen/m?®
S=2.44 Rotifera,

18 8.80 8.57 B-MT Cladocera,
Copepoda

Insects are dominated by numerous hemiptera Hemiptera sp.

The dominant species of zoobenthos (Table 7) are Gammarus lacustris and Hemiptera sp. The
number of zoobenthos was found to be 41 specimens/m? biomass 8.34 g/m? which also classifies
the reservoir as a 3-mesotrophic feeding type.

Table 7
Abundance and biomass of zoobenthos
Reservoir Number, Biomass, Trophic level Dominant species (groups)
specimens/m? g/m?
lake Bolshoy 41 8.34 p-MT Gammarus lacustris, Hemiptera
Sarykol sp.

Thus, the food supply of fish in this reservoir is quite diverse: phyto- and zooplankton,
elements of periphyton, neuston, benthic organisms. The level of feeding capacity of the studied
reservoir of mesotrophic type. The elements of the necton are represented by four species of fish,
river crustaceans and aquatic insects.

Lake Bolshoy Sarykol is home to 4 species of fish: crucian carp, roach, perch and carp, which
are of commercial importance.

The species composition of fish on Lake Bolshoy Sarykol is given in Table 8.

Table 8
Fish population of Lake B. Sarykol
No Species, Russian Species, Latin name Status
name
1 Roach Rutilus rutilus (L.) aboriginal
Silver crucian Carassius gibelio (Bloch) aboriginal
Carp Cyprinus carpio L. aboriginal
4 Common perch Perca fluviatilis L. aboriginal
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However, only amateur fishing takes place on the lake, which is determined by the general
low fish productivity of the reservoir.

Lake Bolshoy Sarykol is a fairly typical medium-sized body of water for the Karaganda
region. According to hydrological parameters, this lake can be classified as a group of lakes which
area ranges from 6 km? to 20 km? and an average depth of about 2 m. This group of lakes, unlike
many small lakes in the Karaganda region that dry up in the summer, retain water throughout the
year, have fishery importance and a similar level of eutrophication. These also include lakes such
as Sasykkol, Botakara, Balyktykol, Katynkol, Saumalkol 50°02"56.3”N 75°59'46.2”E, Saumalkol
49°48'47.6”N 74°59'24.0”E, Barakkol, Karaukamys, Kumkol, Toksumak, Karakol.

The lakes we noted may be under threat of degradation due to climatic and anthropogenic
factors [26]. Thus, promising preventive measures for the protection of Lake Bolshoy Sarykol,
developed on the basis of environmental monitoring, can also be used for the listed reservoirs.

Conclusions

1. Hydrological indicators indicate that the shallow lake of the steppe zone Bolshoy Sarykol
is experiencing its high-water period.

2. The water in the lake is slightly brackish, sodium-hydrocorbanate-chloride type, the
acidity is neutral, slightly alkaline without harmful impurities, favorable for fishery reservoirs.

3. Salinization and processes of active sulfate reduction are observed in bottom sediments.

4. The species diversity of Lake Bolshoy Sarykol is mainly represented by widespread
species of planktonic and benthic organisms, nekton and determines the mesotrophic type of
trophism, as well as the 3-mesosaprobic type of eutrophication.
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AX. AxbOaesa', E.M. Ilanraanes’, H.C. Mamerrosa?, H.K. KoGeraesa’, I.T. Kei3gap6ekosa®
"1.H. I'ymunres amuvirdazvl Eypasus yammuok ynusepcumemi, Acmana, Kasaxcman
?Kasax mextorozus xane dustec ynusepcumemi, Acmana, Kasaxcman
SMI. Yaauxaros amvindazvt Kexutemay ynusepcumemi, Kokwemay, Kasaxcman

Kaparananl 06abicel YakeH CapbIlkea KOAiHiH IMAPO9KOA0TUAABIK KOpCceTKimTepi

Anpatna. Maxkaasaga Kaparananl o6apicel ADali ayAaHBIHBIH IIBIFBICBIHAAFbI YakeH Capbikea
KOAiHiH >KaAIlbl DKOAOTMABIK >Karjaisl seprreareH. Cy KOMMachIHBIH MOPpQPOMETPUAABIK oalleMAepi,
TUAPOXMMUSABIK, KYpaMBbl, Kea TyOi IneriHAisepiHiH KypaMmbl, >KaraJayJarbl Cy OCiMAiKTepiHiH caH
aayaH/BIFBI MeH CaHABIK KepceTkKimrepi, purTo- koHe 300I11aHKTOHAAPABIH, Cy TYOiHJeri opranusmaep
MeH 0aAbIK IOy ASIMACHIHBIH aldyaH TypAidiri MeH caHABIK KOPCeTKiITepi OOMbIHIIA yAridepai sepTTey
xkyprisiaai. Cy Ty0i meringiaepi KypaMbIHAarnl cyAbdaTrapAbl JKoHe JKbLAXKbIMaAbl KYKipTTepai seprrey
HTIKeAepi cyabdaTThlH OeaceHAl TOTHIKChI3AaHybIH KopceTedi. [MApOAOIMAABIK MaaiMeTTepre Calikec,
AajaablK, aliMak Keai 6oapi canaaaTeiH YakeH Caprikea Keai ©3iHiH Cybl MOA Ke3eHiH OacTaH Kelrye.
Keagaiy cysl a4ci3 Ty34bl, HATpUI-TUAPOKOPOAHATTHI-XAOPMUATI TUIITI, KBIIIIKBIAABIFEL - OeiiTaparl, azaarn
CiATiAl >KoHe 3MSAHABI KOCIIachl3, 6aAbIK ITapyalllblABIFLI YIITIH K0Aaliabl. YakeH CapbIkoa KOAiHiH TypAik
9pTYypAiairi HeriziHeH IIIaHKTOHABIK >KoHe OEHTMKAaABIK OpPraHM3MAEPAIH KeH TapadfaH TypAepiMmeH,
HEKTOHMeH XoHe TpOPU3MHIH Me30TpoPUAABIK, COHAA-aK DBTPOPUKAITUAHBIH [3-Me30carpoOThI Ty piMeH
anpIkTaaraH. JKymbIcTeiH HaTykeaepi KaparaHabsl 00ABICHIHEIH Cy pecypcTapbiH THiMAl Malijadany MeH
KOoprayra OarbITTadraH Illapadap MeH YCBIHBICTapAbl 93ipaAey YIIiH Iaiigaasl O0AyBl MYMKIiH, ©MTKeHi
3epTTeeTiH cy OObeKTici OChI aliMaKKa ToH K04 00ABIIl TaOblAaAbL.

Tyiiin cesaep: cy KoiiMaaapbl, GUTOIIAaHKTOH, 300I14aHKTOH, 3000€HTOC, TPO(PTHIABIK,.
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I'maposkoaornmueckue nokasarean osepa boabmoi Capbikoab Kaparanamuckornn
obaacTu

Annoranus. B pabore msydasoch obiree sKoaormueckoe cocrosHue oszepa boapmoit Capeikoab
Ha BocTOoKe AOarickoro paitona Kaparanaunckoit obaactu. AKTyaAbHOCTb MCCA€AOBaHUsA BbI3BaHa Kak
M3MeHeHNeM KAMMaTiIecKux pakTOpoB 3a ITocAeJHNe JeCATUAETUA, TaK M YCUAeHeM aHTPOIIOTeHHOTO
BMeIllaTeAbCTBa B TUAPODKOCUCTEMBI. bplam mposegeHEl MopdoMeTpudyeckre M3MepeHMs BojoeMa,
MccAeA0BaHNMA TPOO Ha TUAPOXMMUYECKNII COCTaB, COCTaB AOHHEBIX OTAOKEHWI, pa3HOOOpasme u
KO/AMJeCTBeHHbIe TTOKa3aTeAu IPpUOpesKHO-BOAHON pacTUTEALHOCTH, (PUTO- ¥ 300I11aHKTOHA, OEHTOCHBIX
OPTaHM3MOB M PEIOHOTO HaceAeHus. Pe3yAbTaTsl M3ydeHns coAep KaHNs CyAbPaTOB B JOHHBIX OTA0KEHUAX
U TIOABVKHOM CepPHI CBUAETEABCTBYIOT 00 aKTUBHON cyabdaTpeaykiunu. [1o rmapoaornaeckum jaHHBIM
03epo cTernHolt 30Hb boabmoit Capreikoab IepeKiBaeT CBOM MHOTOBOAHLIN Ilepuod. Boga B ozepe caabo
CO/0HOBaTas1, HaTPUiI-TIAPOKOPOaHATHO-XAOPUAHOTO THUIIA, KUCAOTHOCTE - HeMTpaAbHas cAaboIeA09Has
0e3 BpeAHBIX IpuMeceli, 0AaronpusATHas 445 pbIOOXO3SICTBEHHBIX BO40eMOB. Bugosoe pasHoobpasue
osepa boapmoit Caprikoab IpeacTaBAeHO TAaBHBEIM OOpa3oM INMMPOKO pacIpOCTpaHEHHBIMU BHJaMU
I11aHKTOHHBIX 11 O€HTOCHBIX OPTaHM3MOB, HEKTOHA I OTIpe/eAseT Me30TPOPHEI TUII TPOPHOCTH, a TaKKe
[3-MesocamrpoOHOI TuM 9BTpodpupoBaHNs. Pe3yapTaTsl pabOTE MOTYT OBITL MOAE3HBI A4 pa3dpaboTKu
MepONIPUATUI ¥ PeKOMeHAAInii, HallpaBAeHHBIX Ha paljiOHaAbHOe JCII0Ab30BaHUE U OXpaHy BOAHBIX
pecypcos B Kaparanamsckoit 00aacTy, Tak KaK M3yIeHHBIN BOAHBIN OOBEKT SBAAETCA TUIIMIHBIM 03€POM
AAsI ZaHHOTO peTMoHa.

Kaiouesble caoBa: BogoeMbl, (UTOIIAAHKTOH, 300ILAaHKTOH, 3000€HTOC, pHIOHOe HaceleHINe,
TpO¢HOCTH, CAIPpOOHOCTD.

References

1. Filonec P.P., Omarov T.R. Ozera Karagandinskoj oblasti [Lakes of the Karaganda region] (Alma-
Ata, Nauka, 1968, 124 s.) [Alma-Ata: Science, 1968, 124 p.]. [in Russian]

2. Lezin V.A. Ozera Centralnogo Kazahstana (kompleksnaya tipologicheskaya harakteristika
rezhima i resursov) [Lakes of Central Kazakhstan (comprehensive typological characteristics of regime
and resources)] (Alma-Ata, Nauka, 1982, 188 s.) [Alma-Ata: Science, 1982, 188 p.]. [in Russian]

3. Akbayeva L.Kh., Pangaliyaev E.M., Atasoy E., Mamytova N.S., Kobetayeva N.K. Dynamics of
changes in air temperature and precipitation in the Karaganda region, BULLETIN of L.N. Gumilyov ENU.
Bioscience Series, 4, 77-88 (2022). DOI: 10.32523/2616-7034-2022-141-4-77-88.

4. SHaripova O.A. i dr. Opredelenie statusa vodopol'zovaniya vodoemov mestnogo znacheniya
Karagandinskoj oblasti. Bioraznoobrazie i racional'noe ispol'zovanie prirodnyh resursov [Determination
of the status of water use of local water bodies in the Karaganda region. Biodiversity and rational use of
natural resources], 384-387 (2022). [in Russian]

5. Esekin B. Zelyonaya ekonomika dlya celej ustojchivogo razvitiya v Centralnoj Azii. ZHurnal
Central'no-Aziatskih i Evrazijskih issledovanij [Green economy for sustainable development in Central
Asia. Journal of Central Asian and Eurasian Studies], 1(4), 24-52 (2021). [in Russian]

6. Edinyj gosudarstvennyj fond normativnyh tekhnicheskih dokumentov [Unified state fund of
normative technical documents]. [Electronic resource] — Available at: https://www.egfntd.kz/rus/page/
NTD_KDS_SPRK (accessed: 12.06.2023). [in Russian]

7. Alekin O.A. Metody issledovaniya fizicheskih svojstv i himicheskogo sostava vody. ZHizn'
presnyh vod SSSR [Methods for studying the physical properties and chemical composition of water. Life
of fresh waters of the USSR] (Moskva, Leningrad, 1959, 302 s.) [Moscow, Leningrad, 1959, 302 p.]. [in
Russian]

130 Ne 4(145)/2023 A.H. I'ymures amoindazor EYY Xabapuivicol. buoaozusAvik evlAbimoap cepusicol
ISSN(Print) 2616-7034 eISSN 2663-130X



Hydroecological indicators of Lake Bolshoy Sarykol, Karaganda region

8. Obobshchennyjperechen' predel'no dopustimyh koncentracij (PDK) i orientirovochno dopustimyh
urovnej vozdejstviya (OBUV) vrednyh veshchestv dlya vod rybohozyajstvennyh vodoemov [Generalized
list of maximum permissible concentrations (MAC) and approximate permissible exposure levels (AEL) of
harmful substances for the waters of fishery reservoirs] (Moskva, VNIRO, 1990, 46 s.) [Moscow, VNIRO,
1990, 46 p.]. [in Russian]

9. Semenov A.D. Rukovodstvo po himicheskomu analizu poverhnostnyh vod sushi [Manual for the
chemical analysis of terrestrial surface waters] (Leningrad: Gidrometeoizdat, 1977, 542 s.). [in Russian]

10. Fedorova V.D., Kapkova V.I. Prakticheskaya gidrobiologiya. Presnovodnye ekosistemy [Practical
hydrobiology. Freshwater ecosystems] (Moskva, PIM, 2006, 367 s.) [Moscow, PIM, 2006, 367 p.]. [in Russian]

11. Sadchikov A.P. Metody izucheniya presnovodnogo fitoplanktona: metod. Rukov [Methods for
studying freshwater phytoplankton: method. management] (Moskva, Universitet i shkola, 2003, 157 s.)
[Moscow, University and School, 2003, 157 p.]. [in Russian]

12. ZHadin V.I., Gerd S.V. Reki, ozera i vodohranilishcha SSSR, ih fauna i flora [Rivers, lakes and
reservoirs of the USSR, their fauna and flora] (Moskva, Uchpedgiz., 1961, 599 s.) [Moscow, Uchpedgiz.,
1961, 599 p.]. [in Russian]

13. Sladecheka V. Opredelitel' gidrobiontov [Key to hydrobionts] (Moskva, 1977, 227 s.) [Moscow,
1977, 227 p.]. [in Russian]

14. Alekseeva V.R. i dr. Opredelitel' zooplanktona i zoobentosa presnyh vod Evropejskoj Rossii [Key
to zooplankton and zoobenthos in fresh waters of European Russia] (Moskva, Sankt-Peterburg, 2010, 494
s.) [Moscow, St. Petersburg, 2010, 494 p.]. [in Russian]

15. Unificirovannye metody issledovaniya kachestva vod: metody himicheskogo analiza vod. SEV.
Soveshch. rukovoditelej vodohoz. organov stran-chlenov [Unified methods for studying water quality:
methods of chemical analysis of water. CMEA. Council water management managers authorities of
member countries] (Moskva, Mekretariat SEV, 1977, 228 s.) [Moscow, Mekretariat CMEA, 1977, 228 p.]. [in
Russian]

16. Sechin YU.T. Metodicheskie ukazaniya po ocenke chislennosti ryb v presnovodnyh vodoemah
[Guidelines for assessing the number of fish in freshwater bodies] (Moskva, VNIIPRH, 1986, 50 s.) [Moscow,
VNIIPRH, 1986, 50 p.]. [in Russian]

17. Pravdin LF. Rukovodstvo po izucheniyu ryb [Guide to the study of fish] (Moskva, Pishchevaya
promyshlennost’, 1966, 376 s.) [Moscow, Food Industry, 1966, 376 p.]. [in Russian]

18. Nikol'skij G. V. Ekologiya ryb [Ecology of fish] (Moskva, Vysshaya shkola, 1974, 376 s.) [Moscow,
Higher School, 1974, 376 p.]. [in Russian]

19. Calolihin S.YA. Opredelit' presnovodnyh bespozvonochnyh Rossii i sopredelnyh territorij.
Nizshie bespozvonochnye [Identify freshwater invertebrates in Russia and adjacent territories. Lower
invertebrates] (Sankt-Peterburg, Nauka, 1994, 400 s.) [St. Petersburg, Nauka, 1994, 400 p.]. [in Russian]

20. Calolihin S.YA. Opredelitel' presnovodnyh bespozvonochnyh Rossii i sopredelnyh territorij.
Rakoobraznye [Key to freshwater invertebrates of Russia and adjacent territories. Crustaceans] (Sankt-
Peterburg, Nauka, 1995, 632 s.) [St. Petersburg, Nauka, 1995, 632 p.]. [in Russian]

21. Metodicheskie rekomendacii po sboru i obrabotke materialov pri gidrobiologicheskih
issledovaniyah na presnovodnyh vodoemah. Zoobentos i ego produkcii [Methodological recommendations
for collecting and processing materials during hydrobiological studies in freshwater bodies. Zoobenthos
and its products] (Leningrad, 1984, 52 s.). [in Russian]

22. Kutikova L.A., Starobogatov YA.IL. Opredelitel' presnovodnyh bespozvonochnyh Evropejskoj
chasti SSSR [Key to freshwater invertebrates of the European part of the USSR] (Leningrad, Gidrometizdat,
1977, 512 s.). [in Russian]

23. Kitaev S.P. O sootnoshenii nekotoryh troficheskih urovnej i «shkalah trofnosti» ozyor raznyh
prirodnyh zon. Tezisy dokladov V s"ezda VGBO, Kujbyshev [On the relationship between some trophic
levels and “trophicity scales” of lakes in different natural zones, Abstracts of the 5th Congress of the VSBO,
Kuibyshev], 254-255 (1986). [in Russian]

24. Morris S., Oliver S. Respiratory gas transport, haemocyanin function and acid-base balance
in Jasus edwardsii during emersion and chilling: simulation studies of commercial shipping methods,
Comparative Biochemistry and Physiology, A, 309-321 (1999). DOI 10.1016/C1095-6433(99)00004-5.

25. Richard M. Mitterer. Methanogenesis and sulfate reduction in marine sediments: A new model,
Earth and Planetary Science Letters 295, 358-366 (2010). DOI: 10.1016/j.epsl.2010.04.009.

26. Bhateria R., Jain D. Water quality assessment of lake water: a review, Sustain. Water Resour.
Manag., 2, 161-173 (2016). DOI: 10.1007/s40899-015-0014-7.

BECTHVK EHY umenu A.H. I'ymuaesa. Cepust buorozuveckue Hayxu Ne 4(145)/2023 131
BULLETIN of L.N. Gumilyov ENU. Bioscience Serie



L.Kh. Akbayeva, E.M. Pangaliyev, N.S. Mamytova, N.K. Kobetayeva, G.T. Kyzdarbekova

Information about authors:

Akbayeva L.Kh. — Candidate of Biological Sciences, Associate Professor, Department of Management
and Engineering in the Field of Environmental Protection, L.N. Gumilyov Eurasian National University, 13
Kazhymukan Street, Astana, Kazakhstan.

Pangaliyev E.M. — PhD student, Department of Management and Engineering in the Field of
Environmental Protection, L.N. Gumilyov Eurasian National University, 13 Kazhymukan Street, Astana,
Kazakhstan.

Mamytova N.S. — PhD, Senior Lecturer, Department of Chemistry, Chemical Technology and Ecology,
Kazakh University of Technology and Business, 37 A Kayym Mukhamedkhanov Street, Astana, Kazakhstan.

Kobetayeva N.K. - Candidate of Biological Sciences, Associate Professor, Department of Management
and Engineering in the Field of Environmental Protection, L.N. Gumilyov Eurasian National University, 13
Kazhymukan Street, Astana, Kazakhstan.

Kyzdarbekova G.T. - PhD, Associate Professor, Biology and Teaching Methodology Department,
Sh. Ualikhanov Kokshetau University, 50 Auelbekov Street, Kokshetau, Kazakhstan.

Axbaeea /1.X. — OM0A0TMSI FRIABIMAAPBIHBIH KaHAUAATH, «KopIraraH opTaHbl KOpFay cadachIHAAFDI
Gackapy >kKoHe MHXXMHUPUHI» KadedpachiHbIH KaysiM, rpodeccopsl, /A.H. I'ymuaes ateingarst Eypasus
yATTHIK yHUBepcuTeTi, Kasxpimykan xemeci, 13, Acrana, Kaszaxcram.

Ianzarues E.M. — «Kopimiaran opraHbl KOprfay cadachlHAArbl Oackapy >KoHe MHXKMHUPUHI»
kadeapaceinbply  gokropanTtsl, A.H. I'ymuaes atsingarsr Eypasus yaTTeik yHusepcuteti, KaxkpiMykan
kereci, 13, Acrana, Kazakcran.

Mamvimosa H.C. — PhD $uaocodpust A0KTOps, XMMIS, XUMMSABIK TEXHOAOTUS >KOHE DKOAOTVA
KadeApachIHBIH ara OKBITYIIbICH, Kaszak Texnoaorus xeHe OusHec ynusepcureti, Kaiibim MyxaMeaxaHos
kerteci, 37 A, Acrana, Kaszakcran.

Kobemaesa H.K. — Or1oa0T1s1 FRLABIMAAPBIHBIH KaHANAATHL, «KopIraran opTaHbl KOpray calachlHAAFbI
Oackapy >KoHe MHXMHUPUHI» KadeapacbHbIH KaybiM, mpodeccopsl, /A.H. I'ymnaes ateiHgarer Eypasus
YATTHIK yHUBepcuTeTi, Kaskpimykan kemreci, 13, Acrana, Kasakcran.

Kvisdapbexosa I.T. - Adoxrop PhD, broaorus >xoHe OKpITYy oicreMeci kKadpespachIHBIH KaybIM,
npodeccopsr, III. Yoanxanos ateiHgarel Kekieray yHusepcureri, AyeanOexos kerreci 50, Kexeray,
Kazaxkcras.

132 Ne 4(145)/2023 A.H. I'ymures amoindazor EYY Xabapuivicol. buoaozusAvik evlAbimoap cepusicol
ISSN(Print) 2616-7034 eISSN 2663-130X



