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MAIN CHARACTERISTICS OF PHYTO-
AND ZOOPLANKTON OF LAKE TALDYKOL IN 2022

Lake Taldykol is a water body that experiences significant anthropogenic impact, which is reflected in
its hydrochemical and hydrobiological state. In this paper, a comprehensive analysis of water quality is
carried out, including a study of the chemical composition, saprobity and structure of plankton com-
munities. The aim of this work was to assess the species composition, abundance and biomass of phy-
toplankton and zooplankton of Lake Taldykol, as well as to determine possible changes in the structure of
these communities under the influence of hydrological and environmental factors, in particular, under
conditions of fluctuating water levels. The scientific significance of the work lies in the comprehensive
study of anthropogenic impact on the reservoir and determination of its ability to self-purify. The prac-
tical significance lies in the possibility of using the obtained data to develop measures to protect and
restore the lake ecosystem. The study revealed that the maximum permissible concentrations were ex-
ceeded for a number of pollutants, such as COD, suspended solids, phosphates, nitrites and iron, which
indicates a high anthropogenic load. The dynamics of the number and biomass of phytoplankton and
zooplankton indicate seasonal changes in the trophic level of the reservoir. Saprobic indices showed
that the lake belongs to the B-mesosaprobic zone, but in spring and autumn there is a deterioration in
water quality.

Key words: phytoplankton, zooplankton, hydrochemistry, hydrobiocenosis.
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Tanabiken keniHiH pUTO- KdHE 300NNAHKTOHbIHbIH
2022 >xbUIFbl HEri3ri cunaTraMacsl

Tanablken Kesni-OHblH TMAPOXUMUSILIK JXHE TMAPO6UMONOrMSNbIK JKaFdaiblHa 9cep eTeTiH
anTapnbIKTail aHTPOMOreHAik acepre ve cy aiablHbl. Byn XyMbICTa NNaHKTOHABIK KaybIMAACTbIKTapAbIH
XMMUASBIK KYPaMblH, CanpobTbUIbIFbIH XOHE KypPblIbIMbIH 3epTTeyAi KAMTUTBIH Cy canacbiHa KeleHAi
Tangay Kyprisingi. Byn  OKyMbICTbIH ~ MakcaTbl Tangblken KesiHiH  (UTONNaHKTOHbI  MeH
300M/IaHKTOHBIHbIH, TYP/iK KypaMblH, CaHbl MeH 6uoMaccacbiH 6aranay, coHaaln-aK rmaposiorusibIK
XoHe 3Konoruanblk akTopnapablH aCcepiHeH, aTan aiTkaHha Cy AeHreliHiH ayblTKybl XaFaaibiHAa
OCbl KaybIMAACTbIKTApAbIH KYPblibIMbIHAAFbl bIKTUMAaN e3repicTepai aHbikTay 60nabl. XKyMbICTbIH,
FbISTbIMM MaHbI3AblIbIFbI Cy KOMMAacbliHa aHTPOMOreHAiK acepai KELWeHAi 3epTTey XXOHE OHbIH ©3iH-63i
TasapTy KabineTiH aHbikTay 60nbin Tabbinagpl. MNpakTUKanbiK MaHbI3AbINbIFbI-aNblHFAH AepekTepai
KenaiH 3KoXyMeciH KopFay XaHe KafnbiHa KenTipy WwapanapbiH a3iprey ylWiH nanaanaHy MyMKiHAiri.
3eptTey HaTwxeciHae KIK, TokTaTbinFaH 3atTap, docdaTtrap, HATPUTTEP XaHe TeMip CuaKTbl bipkaTtap
nacTtaywsl 3aTTap 6ovibiHWa LUPK-HbIH acbin KeTyi aHblkTanabl, 6yf aHTPOMOreHAiK >KYKTEMEHiH
XKOFapbl ekeHAiriH kepcetedi. PUTONNAHKTOH MEH 300MIaHKTOHHbLIH KenTiri MeH 6rMoMaccacbiHbiH,
[MHaMUKachl Cy KOMMachbIHbIH TpoduKanblK AeHremiHiH, MaycbiMabIK e3repyiH kepcetesi. CanpobTbik
nHaekcTep kengaiH B-me3ocanpobThbl aiMakka XaTaTblHbiH KepceTTi, bipak KekTemze xaHe Ky3ae cy
canacblHblH Hallapnaybl 6alikanaasl.

TyliH ce3gep: GUTONNAHKTOH, 300M1aHKTOH, MMAPOXUMUS, MMAPOBUOLIEHO3.
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OCHOBHbIE XapaKTEePUCTUKKN (PUTO- U 300MJIaHKTOHA
o3epa Tangbikonb B 2022 roay

O3epo Tanabikonb nNpeacTaBnsieT cobovi BOAOEM, UCTbITbIBAIOLWMI 3HAYUTENIBHOE aHTPOMNOreHHoe
BO3AENCTBME, YTO OTPAXKAETCS Ha ero rmapoxXMMMYeckoM U rmapob1onornyeckoM cocTosiHuu. B aaH-
Hov paboTe NpoBeaéH KOMMIEKCHBIN aHanmn3 kayecTBa BOAbI, BKIOYAIOWMIA UCCNefoBaHNe XMMUYECKO-
ro cocTaBa, CanpobHOCT U CTPYKTYPbl MIAHKTOHHbIX Co0bLecTB. Llenbio HacTosiwel paboTbl sBnsiach
OLleHKa BMAOBOr0 COCTaBa, YMCNEHHOCTM U BUoOMacchl OUTOMMAHKTOHA M 300rM1aHKTOHa o3epa Tanabl-
KOJlb, @ TaKXXe ornpeaesneHne BO3MOXHbIX N3MEHEHUI B CTPYKTYpe 3TUX COOBLLECTB Moz BAUSIHUEM Y-
LPOSIOrMYeckmx 1 3KONMormyeckmx akTopoB, B YaCTHOCTU, B YCNIOBUSIX kKoNebaHUsi ypoOBHS BOAHOCTMU.
HayyHasi 3HauMMOCTb paboTbl 3aK/IHOYAETCS B KOMMIEKCHOM MCCEA0BaHUM aHTPOMOreHHOrO BAMSIHUSL Ha
BOZIOEM W OMpeAeneHnn ero crnocobHOCTM K camoounLLeHuto. MpakTuyeckas 3HaYMMOCTb 3aksioda- eTcs
B BO3MOXXHOCTW MCMOMIb30BaHWUS MOJTyYeHHbIX AaHHbIX ANs pa3paboTkM MepornpusiTUil Mo OXpaHe U
BOCCTaHOB/IEHMIO 9KOCUCTEMbI 03epa. B pe3ynbTaTte mccnenoBaHusi BbisiBNeHO npeBbiwerne MAK no
psfy 3arpsisHSLWMX BelecTB, Takux kak XMK, B3BeLleHHble BellecTa, GocdaTsl, HUTPUTHI 1 Xene-
30, UTO CBMAETENLCTBYET O BbICOKOW @aHTPOMOreHHOW Harpyske. [IMHaMmka YMCcneHHOCTH 1 buomaccsl
(pTONNAHKTOHA M 300M1IAHKTOHA YKa3bIBaeT Ha CE30HHbIE N3MEHEHUSI YPOBHS TPOHOCTH BOAOEMA.

MHaeKcbl canpobHOCTY NMoKasasu, YTo 03ep0 OTHOCUTCA K B-Me30canpo6HOii 30He, 0iHaKO BECHOM U
OCEHbI0 HabMIOAAETCA YXy/LIEHNE KauyecTBa BOAb.

KnioueBble c/10Ba: (GUTOMNNAHKTOH, 300MIaHKTOH, MMAPOXUMUS, MAPOBMOLIEHOS.

Introduction

Hydroecosystems are characterized by variable
hydrological and hydrochemical regimes, therefore,
the study of species diversity, abundance dynamics,
biomass and structural characteristics of plankton
communities is important for assessing the status and
sustainability of water bodies [1]. Phyto- and zoo-
plankton are bioindicators of water quality, reflecting
both natural fluctuations in environmental conditions
and the level of anthropogenic impact. Their qualita-
tive and quantitative parameters react sensitively to
changes in the hydrological regime, trophicity and
degree of pollution of a water body [2].

The object of the study was Lake Taldykol, lo-
cated within the city of Astana. This lake is the larg-
est body of water in the system of lakes, which have
become very shallow in recent years. The reservoir
is of natural origin, belongs to closed shallow lakes
with an already formed ecosystem, but in recent
years it has been subject to significant anthropo-
genic and technogenic loads [3]. Lake Taldykol is an
important natural site that, despite its urban en-
vironment, retains significant biodiversity and per-
forms important ecological functions. Taldykol is an
important stopover for migratory birds, making the
lake a key ornithological zone, which gives special
conservation significance to this water body in the
context of fulfilling the requirements of the Ramsar
Convention and the Convention on Biological Di-
versity [4].

However, against the backdrop of increasing
anthropogenic impact and transformation of natural
conditions, changes are occurring in the ecosystem
structure of the lake [5]. The effects of the water level
fluctuations recorded in 2022 were particularly no-
ticeable. The reduction in water volume can signifi-
cantly affect biogeochemical processes, including nu-
trient circulation and oxygen balance, which in turn
affects the state of plankton communities [6, 7].

The aim of this work was to assess the species
composition, abundance and biomass of phyto-
plankton and zooplankton of Lake Taldykol, as well
as to determine possible changes in the structure of
these communities under the influence of hydrologi-
cal and environmental factors.

The conducted research allows us to better un-
derstand the ecological state of Lake Taldykol and
serves as a basis for further work on monitoring and
ecological rehabilitation of the reservoir. The results
can be used by environmental organizations to as-
sess and reduce anthropogenic impact on water bod-
ies.

Materials and methods

The study of hydrochemical parameters of water
was carried out in 2022-2023 in the spring, summer
and autumn periods using the methods of State Stan-
dards [8-12] for reservoirs based on the analytical
laboratory of sewage treatment facilities of the State
Enterprise “Astana-su Arnasy”.
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Study of species diversity of phytoplankton

To collect phytoplankton, Apshteyn net gas No.
77 was used (Kiselev, 1969; Wasser et al., 1989)
[13, 14]. Samples were taken from the surface of the
reservoir with a capacity of 10 liters and passed
through the Apshteyn net — a total of 10 times. The
sample was fixed at the rate of 20-40 ml of 40% for-
malin per 1 liter of sample. The pH of the fixative
was first adjusted to 7 by adding a small amount of
Na2CO3 solution. After that, the sample was con-
centrated by the precipitation method to 100 ml over
24 hours.

Phytoplankton identification was carried out by
microscopy using a 90 (2 mm) immersion objective
on an Olympus CX-31 microscope.

Determination of saprobity of water bodies

The saprobity of water bodies was determined
by the composition of phytoplankton using the Pan-
tle and Buck method as modified by V. Sladechek
[15-20].

For this purpose, lists of pollution indicator or-
ganisms were used.

Indicator significance S, for oligosaprobes is 1.0;
beta-mesosaprobes — 2; alpha-mesosaprobes — 3;
and polysaprobes — 4.

The relative number of h, individuals was as-
sessed on a three-point scale: random finds — 1; fre-
quent occurrence — 3; mass occurrence — 5.

The saprobity index is calculated based on the
individual saprobity characteristics of the species
represented in the aquatic phytoplankton commu-
nity using the formula (1):

S=YSh/Th 1)

where S is the saprobity index, dimensionless;

S, is the saprobity value of the aquatic organism
(according to special tables);

h, is the relative occurrence of indicator organ-
isms in the microscope field;

n is the number of selected indicator organisms.

In the polysaprobic zone, the saprobity index is
—4.0-3.5; in the a-mesosaprobic zone — 3.5-2.5; in
the B-mesosaprobic zone — 2.5-1.5; in the oligosap-
robic zone — 1.5-1.0.

Study of species diversity of zooplankton

To identify zooplankton species, water was
scooped from a 100-liter boat and passed through an
Apshteyn net with gas No. 55 [20, 21]. The col-
lected samples were immediately fixed with 4% for-
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malin. To prevent shell deformation and eggs from
falling out of the brood chambers, sucrose (40 g/l)
was added to the samples. The sample was left to
settle until 200 ml.

Microscopy of zooplankton samples and identi-
fication of species was carried out with a 90 (2 mm)
objective on an Olympus CX-31 microscope.

Pe3yabTathl 1 00cy:K1eHUS

Study of hydrochemical analysis of water in
Lake Taldykol

Hydrochemical analysis of the water of Lake
Taldykol was carried out from autumn 2022 to
summer 2023, where such indicators as pH, BOD,,
COD, suspended solids, chlorides, sulfates, phos-
phates, ammonium nitrogen, nitrites, nitrates, iron,
surfactants, dry residue, oil products, chromium,
nickel, zinc, manganese, fluorides, hardness, alka-
linity were determined.

The Taldykol lake system has been heavily im-
pacted by anthropogenic factors in recent decades,
which has significantly affected the hydrochemical
parameters.

The results showed that Lake Taldykol is a
reservoir with a variable hydrochemical com-
position. In 2022, the water in the lake had high
mineralization, but in 2023, the mineralization
decreased, which corresponds to brackish wa- ter.
In 2022, the lake had a chloride-sulfate type of
water with very high mineralization, but in 2023, a
decrease in the content of chlorides and sulfates was
observed, indicating a change in the water type
towards hydrocarbonate, which may indicate
dilution of the lake with fresh wa- ter.

An analysis of hydrochemical indicators for two
years showed that pollution with organic substances
has decreased, but the COD, value still shows an ex-
cess of the MAC by 1.4 times, and in the summer of
2023, a jump in the concentration of biogenic ele-
ments (phosphates and nitrites) was observed, which
may indicate the influx of wastewater. The content
of heavy metals and oil products has decreased, but
the iron level still exceeds the permissible values
(Figure 1).

Analysis of water quality indicators for the pe-
riod under study shows a change in the hydrological
regime of the lake. This may indicate an increase in
anthropogenic load on the reservoir.
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Figure 1 — Hydrochemical indicators of water in Lake Taldykol for 2022 and 2023.

The self-purification capacity of a reservoir can
be assessed by the ratio of free oxygen content R to
BODS. The ratio of these indicators can reflect the
relationship of photosynthetic activity in a reservoir
to its destructive capacity: R/BODS5. The higher this
ratio, the higher the potential for self-purification in
reservoirs, and vice versa — the lower the ratio, the
lower the capacity of the reservoir for self-purifica-
tion [22]. In our studies, this ratio in 2023 was 1.5,
which indicates a moderate capacity of the reservoir
for self-purification.

Hydrobiological analysis of water in Lake Tal-
dykol

Among the main types of aquatic flora in Lake
Taldykol we can highlight:

Common reed (Phragmites australis, (Cav.)
Trin. ex Steud) is the dominant plant growing along
the shoreline. Lake bulrush (Schoenoplectus lacus-
tris, (L.) Palla) is an important species that supports
local aquatic biotopes. Broadleaf cattail (Typha
latifolia L.) is often found in the coastal zones of the
lake. These species play a key role in stabiliz- ing
the banks, creating habitat for aquatic animals,

and maintaining water quality [23, 24]. Of the sub-
merged plants, the most widespread are various spe-
cies of pondweed and water rhizome. The area of
overgrowth of the lake as a whole is 30%.

Quantitative indicators of phytoplankton in Lake
Taldykol

The studied reservoir contained individual spe-
cies from the following classes of phytoplankton:
Diatoms (Bacillariophyta, Haeckel, 1878) are one of
the main groups of phytoplankton in reservoirs;
Green algae (Chlorophyta, Haeckel, 1894); Blue-
green algae (Cyanobacteria) are well adapted to
extreme conditions, including high salinity, and can
cause “water blooms” [25].

Diatoms were predominant in spring — 62%,
in summer — 53% and in autumn — 58% (Table 1).
Green algae also formed a large group: they made up
24% in spring, 35% in summer and 29% in autumn.
The share of blue-green algae was 7% in spring, 6%
in summer and 9% in autumn.

In total, 62 species of phytoplankton were iden-
tified in the lake for the studied seasons of the year.
Species identification in the lakes showed the fol-
lowing results (Table 2):
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Table 1 — Dominant classes of phytoplankton in Lake Taldykol

Phytoplankton Share, %
Spring Summer Autumn
Bacillariophyta 65 53 58
Chlorophyta 24 35 29
Cyanobacteria 7 6 9
Table 2 — Phytoplankton species in Lake Taldykol
Types of phytoplankton Spring Summer Autumn
Bacillariophyta
Melosira varians Agardh + - +
Cyclotella species Kiitzing + + -
Diatoma sp Miiller + + +
Diatoma anceps Ehrenberg, Kirchn. + + +
Synedra acus Kiitz. - + -
Synedra tabulata (Ag.) Kiitz. + + -
Meridion circulare Ag. - + +
Melosira arenaria Moore + - +
Fragilaria construens (Ehr.) Grun. - + +
Synedra ulna (Nitzsch.) Ehr. - - +
Cocconeis pediculus Ehr. + - -
Cocconeis placentula Ehr. - + +
Rhoicosphenia curvata (Kiitz.) Grun. - + -
Navicula cuspidate Kiitz - + -
Navicula sp Bory de Saint-Vincent + + -
Navicula gracilis Kiitz + + -
Navicula viridula Kiitz - + +
Navicula radiosa Kiitz + + -
Navicula exigua (Greg.) J.Mill. - + -
Navicula prostrata Ehr - + -
Navicula amphibola Brebisson + + +
Caloneis silicula (Ehr.) Cl. - + -
Girosigma Spenseri (W.Sm.)CI. - + -
Girosigma balticum (Ehr.)Rabenh. - - +
Caloneis amphisbaena (Bory) Cl. - - +
Gyrosigma acuminatum Bory de Saint-Vincent + - -
Amphora ovalis Kiitz. + - -
Cymbella prostata (Berkley) CI. - + -
Cymbella affinis Kiitz. - + +
Cymbella lanceolata (Ehr.) V.H. - - +
Cymbella cistula (Hemp.) Grun. + - -
Cymbella stigmafora Grunow - + +
Nitzschia Sigma (Kiitz.) W.Sm. + - -
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Continuation of the table

Types of phytoplankton Spring Summer Autumn
Nitzschia acicularis Kiitz + + +
Surirella Capronii Breb. - + -
Surirella ovalis Ehr. + + +
Gomphonema constrictum Ehr. - + -
Gomphonema intricatum Ehr. - + +
Bacillaria paradoxa Gmelin + - -
Symatopleura solea (Breb.) W.Sm. - - +
Pinnularia subgibba Ehr. + + +
Pinnularia Ehr. - + -
Tabellaria Ehr. + - -
Chlorophyta
Lagerheimia Alder + - +
Geminella sp Ehr. + + +
Chlorella Beijerinck + + -
Oocystis Bory de Saint-Vincent - + +
Spirogira Weberi (Kiitz.) Czurda + - -
Pediastrum Bory de Saint-Vincent - + +
Scenedesmus Corda - + -
Stigeoclonium tenue Kiitz + + -
Ulotrix subtilis Kiitz - + -
Cyanophyta
Microcoleus tenerrimus Mertens ex Gomont - + -
Aphanizomenon Lemm. - + -
Anabaena sp. Bory de Saint-Vincent - + +
Oscillatoria brevis Kiitzing ex Gomont + - -
Oscillatoria chalybea Mertens ex Gomont + + -
Oscillatoria princeps Vaucher ex Gomont + + +
Spirulina fusiformis Voronichin + + -
Euglenophyta

Euglena gracilis Klebs + + -
Trachelomonas volvocina Ehrenberg - - +
Peridinium Ehrenberg - +

The primary productivity of phytoplankton var-
ied at different times of the year: in spring the total
number was 12.19 thousand cells/cm?, and the total
biomass was 3.1 mg/dm?; in summer the total num-
ber reached 24.6 thousand cells/cm?, the total bio-
mass was 7.6 mg/dm?; in autumn the total number
was 27.9 thousand cells/cm?, the total biomass was
12.93 mg/dm? (Table 3).

In all the studied seasons, the lake waters were
classified as B-mesosaprobic zone, however, in au-

tumn, saprobity increases and is on the border closer
to the L-mesosaprobic zone. Thus, most lakes have
a tendency to eutrophication of waters, and there-
fore have a low self-purification potential. Despite
the overall high productivity of algae in water bod-
ies, the function of saprophytes remains low.

However, in terms of the total number of algal
flora, the trophicity of the lake in the selected areas
is mesotrophic, as it is in the range of 3.85-20 mil-
lion cells/I.
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Table 3 — Quantitative indicators of phytoplankton in Lake Taldykol

Indicators Spring Summer Autumn
Total number of algal flora (thousand cells/cm?) 12,19 24,6 27,9
Total biomass mg/dm? 31 7,6 12,93
Saprobity index 1,70 181 25

Quantitative indicators of zooplankton in Lake
Taldykol

Zooplankton in the lake is an important compo-
nent of the ecosystem, playing a key role in the food
chain of water bodies. It serves as an important link
between phytoplankton (algae) and larger organisms
such as fish [26]. The main groups of zooplankton
that are found in Lake Taldykol are:

- Cladocera (Cladocera G. O. Sars), in particu-
lar small crustaceans such as Daphnia (Linnaeus
(1758), Bosmina (Baird (1850), and Chydorus
(Baird (1850);

- Copepods (Copepoda Linnaeus (1758). Of the
representatives of this group, Cyclops (Linnaeus
(1758) and Diaptomus (Koch (1837) predominate)

Table 4 — Zooplankton species in Lake Taldykol

play an important role in maintaining the balance of
the ecosystem of water bodies;

- Rotators (Rotifera, Bory de Saint-Vincent
(1824). Such as Brachionus, Bory de Saint-Vincent
(1824), Keratella (Gosse, 1851) have been discov-
ered.

Zooplankton plays an important role in regulat-
ing the abundance of phytoplankton, which helps
maintain balance in aquatic ecosystems. In addition,
zooplankton is the main food source for many fish
species, especially juveniles [27].

The composition and abundance of zooplankton
varied depending on the season and the availability
of nutrients. A total of 22 species of zooplankton
were identified in the studied lakes (Table 4).

Types of zooplankton Spring Summer Autumn
Rotifera
Asplanchna silvestris Daday + + -
Synchaeta sp. Linnaeus - - +
Euchlanis sp. Linnaeus + - +
Lepadella patella Gosse + - -
Brachionus quadridentatus hyphalmyros Tschugunoff + + +
B.angularis Gosse + + -
B.calyciflorus spinosus Wierzejski + + -
Keratella cochlearis Gosse + + +
Testudinella trilobata Gosse - + -
Keratella quadrata Gosse - + +
Euchlanis triquetra Miiller + + +
Cladocera
Rhynchotalona falcatasp Koch + + +
Daphnia cucullata Sars + - +
Daphnia longispina Muller - - +
Magna sp. Straus + - -
Ceriodaphnia sp. Richardson + + -
Bosmina sp. Baird + + +
Chydorus sphearicus Muller + + +
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Continuation of the table

Types of zooplankton Spring Summer Autumn
Leptodora kintii Focke + + +
Pleuroxus striatus Baird - - +
Copepoda
Cyclops sp. Linnaeus + + +
Eurytemora velox Sars + - +
Acanthocyclops vernalis Fischer - - -
Cyclop strenuous Sars - - -

The abundance of cladocerans in May was

22.07%, in August 38%, in October 34% (Table 5).

The content of rotifers was 0.03% in May, 28%

in August, and 5% in October. Copepods were the

most abundant in May — 77%, 51% in August, and
41% in October.

In terms of abundance and biomass, zooplank-
ton was most abundant in summer (total abundance
—4.89 thousand specimens/m?, total biomass — 50.29
mg/m?) and spring (total abundance —4.61 thousand

Table 5 — Dominant classes of zooplankton in Lake Taldykol

specimens/m?, total biomass — 44.1 mg/m?); then in
autumn — the total number is 3.33 thousand speci-
mens/m?, the total biomass is 32.37 mg/m?.

Based on the calculation of saprobity indices for
different groups of hydrobionts, it can be concluded
that in all seasons the lake is classified as moderately
saprobic (B-mesosaprobic) in terms of water quality.
However, in spring and autumn, saprobity is higher
than in summer, which indicates a decrease in the
reservoir’s ability to cope with organic pollution.

Zooplankton indices Spring Summer Autumn
Cladocera, % 22,07 38 34
Rotifers, % 0,03 28 5
Copepods, % 7 51 41
Total number, thousand specimens/m? 4,61 4,89 3,33
Biomass, mg/m? 44,1 50,29 32,37
Saprobity index 1,92 1,85 2,3

As the results of our work show, the com-
position of species in the reservoir varies by season,
although the lake is located within the -
mesosaprobic zone. The composition of zoo-
plankton is not rich and is represented by species
typical for this region, most of which have a wide
range of tolerance.

Conclusion

Lakes are key components of natural ecosys-
tems, performing important ecological functions:
regulating water balance, maintaining biological
diversity and providing the population with fresh
water. However, under conditions of increasing

anthropogenic load, many water bodies, including
Lake Taldykol, are facing increasing environmen-
tal problems. Pollution of water bodies with organic
and chemical compounds coming from agricultural,
industrial and domestic sources negatively affects
the quality of water and the biodiversity of the lake,
which leads to a decrease in its environmental sus-
tainability.

Key findings:

1. According to the results of hydrochemical
analysis of water in Lake Taldykol, a sharp decrease
in mineralization and water hardness was recorded
over the year, which indicates dilution of the lake
with fresh water and a change in the type of water
from chloride-sulphate to hydrocarbonate. At the

121



OCHOBHBIE XapaKTEePUCTUKH (GUTO- 1 300IUTaHKTOHA 03epa Tampikons B 2022 roxy

same time, a decrease in organic and chemical pol-
lution is observed, with the exception of a summer
surge in phosphates and nitrites, which may indicate
a local influx of wastewater.

2. The phytoplankton of the lake is represented
mainly by diatoms, green, and blue-green algae. A
total of 62 species of algae were identified in the lake
over the studied seasons. Seasonal variability in
productivity was established: in spring (total abun-
dance — 12.19 thousand cells/cm?, total biomass —
3.1 mg/dm®), in summer (total abundance — 24.6
thousand cells/cm’, total biomass — 7.6 mg/dm?), in
autumn (total abundance — 27.9 thousand cells/cm?,
total biomass — 12.93 mg/dm?).

3. 22 species have been identified in the lake’s
zooplankton. The maximum values of abundance
and biomass were recorded in summer (total abun-
dance — 4.89 thousand specimens/m?, total biomass
—50.29 mg/m?), followed by spring (total abundance
—4.61 thousand specimens/m?, total biomass — 44.1
mg/m?); and autumn (total abundance — 3.33 thou-
sand specimens/m?, total biomass — 32.37 mg/m?),
which confirms the seasonal features of zooplankton
community development.

4. Calculations of saprobity indices for various
groups of hydrobionts showed that Lake Taldykol
retains the status of a moderately polluted water
body throughout the year (B-mesosaprobic zone).
However, in spring and autumn, saprobity is on the
border closer to the L-mesosaprobic zone, signifi-
cantly higher than in the summer period, which in-
dicates a decrease in the reservoir’s ability to cope
with organic pollution. But in general, the reservoir
retains a moderate ability to self-purify based on the
ratio of free oxygen to BOD,.
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