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Zooplankton of Alakol lake (Southeastern Kazakhstan)
and its interannual variability

This work aims to analyze the interannual variability of zooplankton in Lake Alakol during differentperiods
of the hydrological cycle based on our own (2002, 2004-2007) and literature data. In zooplankton
composition, 132 taxa were recorded, from 15 to 64 taxa over the years. The average long-term abundance of
zooplankton was 172.5+£58.2 thousand specimens/m®, with a biomass of 0.9+0.2 g/m? Jil the long-term
aspect, zooplankton abundance changed 36 times and the biomass 10 times. A tendency has been'revealed for
the quantitative variables of zooplankton to increase in high-water years (1954-1968,.1996-1997, 2005) and
to decrease during low-water periods (1983, 2000, 2002, 2004, 2006, 2007). During all research periods,
rotifers dominated, with a more minor role of crustaceans. The dominant species’€omplex included rotifers
Brachinus plicatilis, Brachinus quadridentatus, Keratella quadrata, crustaceans drctodiaptomus salinus,
Mesocyclops leuckarti. The relative stability of the composition of batkground species of planktonic
invertebrates for more than half a century is due to their broad ecological plasticity.

Keywords: planktonic invertebrates, dominant species, biomass, abundance, interannual variability,
hydrological regime.

Introduction

The Alakol-Sasykkol system includes four, main jlakes — Alakol, Sasykkol, Koshkarkol and
Zhalanashkol. Lakes differ significantly in their morphomeétric and hydrochemical characteristics. The larg-
est is the closed Alakol Lake, with water migeralization of 2.4-9.2 g/m’ [1]. Lake Zhalanshkol is drainless
and characterized by increased water mineralization — 2.1-4.9 g/dm’. The flowing lakes Sasykkol and
Koshkarkol are fresh, water mineralization 1§0.2-0.7 g/dm’.

Hydrobiological studies of theflakes of the Alakol depression have been carried out for over 80
years [2-10]. It was shown that the zooplankton of all lakes of the system included euryhaline species of
crustaceans Diaphanosoma lacustris Ketrinek, Arctodiaptomus salinus (Daday), Mesocyclops leuckarti
(Claus) and Thermocyclops erassus (Fischer). Quantitative variables of zooplankton in spatial, seasonal and
interannual aspects varied/widélys It has been established that the species composition and distribution of
zooplankton throughout the Alakol Lake are significantly influenced by the spatial heterogeneity of
hydrochemical conditions [11]. Mineralization and chemical composition of water, as crucial factors in spe-
cies’ existence [12], also determine the features of the interannual dynamics of biological communities [13,
14]. In arid conditions, the total content of dissolved salts depends on the hydrological regime of the water
body: thesmineralization decreases in high-water years and increases in low-water yvears. The hydrological
regime directly orindirectly affects all intra-waterbody processes. In high-water years, the volume of surface
runoffand, as a rule, the amount of nutrients introduced into the lake increases [1]. Enriching water bodies
with nitregen@nd phosphorus compounds in high-water years indirectly affects zooplankton by improving
the food “supply (increasing the bacterioplankton and phytoplankton abundance). For the freshwater
Koshkarkol and Sasykkol Lakes, a positive relationship was identified between the interannual dynamics of
the abundance of planktonic invertebrates and the water level [15, 16]. There is no such information for Lake
Alakol that determines the relevance of this work. Its goal is to analyze the variability of zooplankton during
high-water and low-water periods of the hydrological cycle of Lake Alakol based on our own and literature
data.

Materials and methods

Brief Description of the Study Sites
The Alakol Lake is located at an altitude of 347 m above sea level. The water area is 2650 km?, with a
maximum depth of 54 m. The lake has an indented coastline with numerous bays and spits. The rivers
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Urdzhar, Khatynsu, Beskopa and Emel flow into the northern and northeastern parts of Alakol. They account
for 86 % of surface runoff [26]. Water from lakes Sasykkol and Koshkarkol flows into Alakol through ducts
in high-water years. Like other water bodies in Kazakhstan, the lake is characterized by cyclical fluctuations
in water level. One cycle lasts about 60 years, and the average annual water level value difference reaches
5.58 m [25]. Bottom sediments are represented by clay, sand and pebbles. In the coastal zone and bays, grey
and black silts are common, sometimes with remains of vegetation and the smell of hydrogen sulfide. The
northern, northeastern and southeastern coastal areas are overgrown with reeds and cattails. Water transpar-
ency varies within 1.0-2.5 m, with a maximum in the deep-water part of the water arca. The maximum water
temperature reaches 23-24°C.

Data Collection And Analysis Methods

Studies of the zooplankton of the Alakol Lake were carried out in the Summers of 2002-2007. Zoo-
plankton samples were collected from a grid of pre-established hydrobiological stations covering desalinated
(zone of influence of the Urdzhar, Katynsu, Beskopa, Emel Rivers) and deep-sea mineralized wates areas of
the Alakol Lake (Fig. 1). A total of 105 zooplankton samples were collected by pulling a smalliudy net from
the bottom to the surface [17]. Samples were fixed with 40 % formaldehyde solution to a final concentration
of 4 %. Species of planktonic invertebrates were determined according to [18—22]. The organisms were cal-
culated under a microscope in a certain part of the sample, followed by viewing the entire remainder to iden-
tify large and rare individuals. The individual weight of individuals of each species ofsplanktonic inverte-
brates was calculated based on equations of linear weight dependence [17, 23pTherabundance and biomass
of zooplankton were calculated per 1 m’.

Figure 1. Schematic map of zooplankton sampling stations in the Alakol Lake, 2002-2007

Published information was used [2-10, 24] to analyze the long-term variability of zooplankton. For a
correct comparison, we selected published data characterizing the quantitative variables of summer zoo-
plankton. All available data on zooplankton were correlated with hydrological cycles [25]: level rise —
1954-1968, 1996, 1997, 2003, drop in level — 1983, 2000-2004, 2006-2007. Statistical data analysis was
performed in Excel.
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Results

Species Composition of Zooplankton

During the research period (2002-2007), 132 species and subspecies were noted in the zooplankton of
Lake Alakol, of which 76 rotifers, 31 cladocerans and 25 copepods (Table 1). The genus Brachionus was the
richest in species (20). The genera Trichocerca, Asplanchna, and Lecane were represented by 5-9 species;
the genus Ceriodaphnia — 6, Thermocyclops — 5, Daphnia — 3 species. The composition of the background
species included rotifers Brachionus qaudridentatus, Keratella quadrata, Notholca acuminata, Testudinella
patina, Filinia longiseta longiseta, Hexhartra femnmica, cladocerans Daphnia galeata, Alona rectangula,
Chydorus sphaericus, Moina brachiata, copepods Cyclops vicinus, Megacyclops viridis, Thermocyclops
crassus, Mesocyclops leuckarti, Arctodiaptomus salinus. From 8 to 12 species represented zooplankton in
deep-sea mineralized arcas of the water area. An increase in the species richness of zooplankton (up to 16—
22) occurred in desalinated zones and thicket biotopes due to the appearance of planktonic invertebrates from
the genera Diaphanosoma, Ceriodaphnia, Thermocyclops, Daphnia in the composition of zooplankton [11].

Tabde 1
Species composition of zooplankton in the Alakol Lake, 2002-2007
Taxon name Researchgeriod
2002 2004 2005 2006 2007
Rotifera
Notommatidae fam. gen.sp. + + + +
Notommata sp. + +
(NMonommata sp. +
Cephalodella sp. +
Fosphora sp. +
Paedotrochida fam. gen.sp. +
Trichocerca sp. +
Synchaeta sp. 1 + + +
Synchaeta sp. 2 + +
Polyarthra luminosa Kutikova
Polyarthra vulgaris Carlin +
Polyarthra sp. + + + +
Trichocerca longiseta (Schrank) +
Trichocerca pusilla (Lauterborn) +
Trichocerca elongata (Gosse) +
Trichocerca rattus (Muller)
Trichocerca sp. +
\Asplanchna sieboldi (Leydig) + + + +
\Asplanchna brightwelli Gosse + +
\Asplanchna priodonta)Gosse + + +
\Asplanchna girodi€Guerne + +
\Asplanchna herricki Guerne + +
\Asplanchia,silvestris Daday +
\Asplanchna sp: + +
Lecaney(Monostyla) bulla (Gosse) + + +
Lecane (Monostyla) bulla diabolica (Hauer)
Lecane (Monostyla) cornuta (Muller) +
Lecane (Monostyla) crenata (Harring) +
Lecane (Monostyla) quadridentata (Ehrenberg) +
Lecane (Monostyla) lamellata (Daday) + +
Lecane luna (Muller) + + +
Lecane luna balatonica Varga +
Lecan elsa Hauer +
Proalidac fam. gen.sp. +
Epiphanes sp. +
Fuchlanis phryne Myers +
Fuchlanis deflexa Gosse + +
Cepus «buonorua. Meguyura. Neorpacuna». 2025, 30, 1(117) 55
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Continuation of Table 1

Taxon name

Research period

2002

2004 2005 2006 2007

Fuchlanis sp.

Trichotria truncata (Whitelegge)

(Mytilyna mucronata spinigera (Ehrenberg)

Lopocharis rubens Wulfert

Brachionus gaudridentatus Hermann

Brachionus gaudridentatus zernovi Voronkov

Brachionus gaudridentatus hyphalmyros Tschugunoff

|+ [+ |+

Brachionus gaudridentatus brevispinus Ehrenberg

Brachionus gaudridentatus ancylognathus Schmarda

+
+
+

Brachionus diversicornis diversicornis (Daday)

Brachionus plicatilis plicatilis Muller

Brachionus plicatilis longicornis Fadeev

Brachionus plicatilis asplanchnoides Charin

Brachionus plicatilis decemcornis Fadeev

Brachionus plicatilis rotundiformes Miiller

Brachionus calyciflorus calyciflorus Pallas

Brachionus calyciflorus amphiceros Ehrenberg

Brachionus calyciflorus anuraeformes Brehm

Brachionus calyciflorus dorsas Gosse

Brachionus variabilis Hempel

Brachionus nilsoni Ahlstrom

Brachionus urceus (Linnacus)

Brachionus angularis angularis Gosse

Brachionus angularis bidens Plate

Platyias quadricornis (Ehrenberg)

Keratella quadrata quadrata (Muller)

Keratella cochlearis cochlearis (Gosse)

Keratella cochlearis robusta (Lauterborn)

Keratella irregularis (Lauterborn)

Notholca acuminata (Ehrenberg)

Testudinella patina (Hermann)

Testudinella truncata (Gosse)

Pompholyx sulcata Hudson

Pompholyx complanata Gosse

Filinia longiseta longiseta (Ehrenberg)

]|+ [+ +]+

Filinia longiseta limneticqg (Zacharias)

Hexarthra oxyuris (Zermov)

+

Hexarthra fennica (Lovanet)

Hexarthra mira Hudson

Cladocera

Sida cristallina (Muller)

Diaphanosomallacustris Korinek

Diaphanosoma mongolianum Ueno

+

Diaphanosema dubiym Manuilova

Diaphanosoma macrophthalma Korov. et Mirabd.

Scapholeberis kingi Sars

Ceriodaphnia reticulata (Jurine)

|+ + |+

Ceriodaphnia quadrangula (Muller)

Ceriodaphnia setosa Matile

Ceriodaphnia laticaudata Muller

Ceriodaphnia dubia Richard

Ceriodaphnia pulchella Sars

Daphnia galeata Sars

+ + + +

Daphnia longispina Muller

Daphnia pulex Leydig

+
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Continuation of Table 1

Taxon name

Research period

2002 2004 2005 2006 2007
Simocephalus sp. +
\Alona rectangula Sars + + + + +
\Alona costata Sars +
\Alona guttata Sars +
|Macrothrix laticornis (Jurine) + +
(Macrothrix hirsuticornis Norman et Brady +
(Macrothrix daday Behning +
Pleuroxus aduncus (Jurine) + +
Graptoleberis testudinaria (Fischer) + +
Capmtocercus rectirostris Schoedler +
Chydorus sphaericus (Muller) + + + + +
[Moina brachiata (Jurine) + + + +
Moina micrura Kurz + +
Bosmina longirostris (Muller) + + + + +
Leptodora kindtii (Focke) +
Polyphemus pediculus (Linne) +
Copepoda
Fucyclops serrulatus (Fischer) + + + +
Fucyclops macrurus (Sars) + +
Paracyclops fimbriatus (Fischer) +
Ectocyclops phaleratus (Koch) +
\Macrocyclops albidus (Jurine) +
Cyclops vicinus Uljanin + + + + +
(Megacyclops viridis (Jurine) + + + + +
Diacyclops bisetosus (Rehberg) + +
\Acanthocyclops robustus Sars + +
Thermocyclops crassus (Fischer) + + + + +
Thermocyclops taihokuensis Harada + + +
Thermocyclops rylovi (Smirnov) + +
Thermocyclops fermifer Lindberg +
Thermocyclops sp. +
\Microcyclops varicans (Sars) +
(Microcyclops sp. + +
[Mesocyclops leuckarti (Claus) + + + + +
\Arctodiaptomus salinus (Daday) + + + + +
Nitokra typica Boeck + +
Schizopera paradoxa.(Daday) + + +
Cletocamptus retrogressus'Schimankewitsch +
Schizopera sp. +
Harpacticoida fam. genisp. + + + +
Ergasilidae fam. gen.sp. +
Total: 64 60 53 43 40

In the interannual aspect, the most significant number of species of planktonic invertebrates was record-
ed in 2002 and 2004, with a minimum value in 2007. In previous research periods, the number of species
recorded in zooplankton varied from 15 to 49 (Fig. 2). The leading role in the total species richness of zoo-

plankton belonged to rotifers.
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Figure 2. Long-term dynamics of zooplankton species richness inthe. Alakol Lake

Quantitative variables of zooplankton

The average long-term abundance of zooplankton was 172.5+58.2 thousand individuals/m®, biomass
0.9+0.2 g/m’. Over the years of research, zooplankton abundance has,changed 36 times, and biomass has
changed 10 times (Table 2). There was a tendency towards a significant increase in the quantitative indica-
tors of zooplankton in high-water vears and their decrease indow=watetperiods. The maximum abundance of
planktonic invertebrates was noted in 1996-1997 and 2005, with a‘less pronounced outbreak in 1954-1968.
For fresh Sasykkol and Koshkarkol Lakes [15, 16], the positive,relationship between the zooplankton abun-
dance and water level can be explained mainly by improving trophic conditions in high-water years [1]. Un-
der conditions of high mineralization, interannual variability of zooplankton in Alakol Lake is caused not
only by an increase in the phyto and bacterioplankton abundance but also by a decrease in the total content of
dissolved salts in long-term years.

Table 2

Variability of zooplankton abundance and biomass in the Alakol Lake
(average'values with standard error)

Periods : Hydr(l))ll(:iial cycle Rotifera Cladocera Copepoda Total
abundance, thousand specimens/m”
1954, 1961, 1968 level rise 70.2425 8 26.5+14.3 39.4+10.8 136.1429.9
1983 decrease in level 142453 0.1£0.05 43.746.8 58.045.8
1996, 1997 level rise 456.4+152.1 74.2+4 8 4324172 576.34176.3
2000, 2002, 2004 decrease in level 43.2417.7 4.0+0.8 13.242.6 64.5422.2
2005 level rise 427.7+96.8 0,5+0.4 42.446.1 470.7+97.9
2006, 2007 decrease in level 21.14£5.6 2.340.8 9.7+3.7 33.147.1
average 127.1449.6 17.847.4 26.445.1 172.5458.2
biomass, g/m’
1954, 1961, 1968 level rise no data no data no data no data
1983 decrease in level 0.0340.01 <0.001 1.310.5 1.440.3
1996, 1997 level rise 0.940.3 1.0+0.6 0.440.2 2.340.1
2000, 2002, 2004 decrease in level 0.140.05 0.06+0.02 0.08+0.02 0.310.01
2005 level rise 0.840.2 0.00540.002 0.340.06 1.1+0.2
2006, 2007 decrease in level 0.140.02 0.0340.01 0.140.06 0.310.05
average 0.310.1 0.240.1 0.440.1 0.940.2
*Note. According to [25].
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During all research periods, rotifers dominated in abundance, and copepods subdominated (Table 3). A
sharp increase in the role of copepods was noted in 1983 when the lake was heavily polluted with pesticides
against the background of a decrease in water level [27]. By biomass in 1983 and 2006, copepods dominated.
Cladocerans and rotifers dominated zooplankton in 1996-1997 and rotifers in 2005.

Table 3
Changes in the share of taxonomic groups in the quantitative variables
of zooplankton in Lake Alakol (average values with standard error)
Periods Hydr():)(;lgla::l cycle Rotifera Cladocera Copepoda
1954, 1961, 1968 level rise 49.249.2 17.045.9 33.9412.5
1983 decrease in level 24,5457 0.240.01 75.349.6
2.240.5 0.240.01 97.8+0.5
1996, 1997 level rise 78.542.4 13.943.4 7.3+0.8
40.44+14.7 41,9424 .6 17,7498
2000, 2002, 2004 decrease in level 59.9411.3 10.24+5.8 25 4+7.2
30.6+13.0 23.8+11.2 30.4+12 4
2005 level rise 77.1416.0 0.14£0.09 22.74+16.1
71.9414.0 0.4+0.08 2744142
2006, 2007 decrease in level 62.946.9 6.6+1.7 29.948.1
50.94+10.4 10.643.8 37.2412.1
average 60.845.3 97422 283456
37.8474 17.2%5.7 40.848.7
*Note. The numerator is the group’s share in the total abundance, the denominator isithe group’s share in the total biomass of zoo-
plankton. With using data: [2-5, 10, 28]

For half a century, the composition of the dominant species retained significant similarities (Table 4).
The zooplankton of the deep-sea mineralized part of the water arca was dominated by species of the genus
Brachionus, in some years Keratella quadrata, Hexarthra oxyuris, Hexarthra fennica and among crustaceans
— Arctodiaptomus salinus. In 1968, the diaptomus Eudiaptomus graciloides played a significant role in the
zooplankton of all lakes of the Alakol-Sasykol system [29]. In subsequent years, this species dropped out of
the community. In the desalinated arcas, theybiomass was dominated by the rotifer Asplanchna sp., crusta-
ceans Mesocyclops leuckarti, Ceriodaphnia reticulata, Diaphanosoma lacustris, Bosmina longirostris, Moi-
na mongolica.

Table 4
Composition of the dominant zooplankton species of Lake Alakol
Year, month Species names Reference

1954, 08 Hexarthvawoxyuris, Brachionus plicatilis, Notholca acuminata [2]
| Arctodiaptomus salinus, Ceriodaphnia reticulata, Diaphanosoma lacustris,

1968, 07 Brachionus angularis, Brachionus calyciflorus, Keratella cochlearis, Asplanchna [10]
herricki, Eudiaptomus graciloides

1996407 Brachionus quadridentatus, Brachionus plicatilis, Hexarthra oxyuris, Keratella [5]

’ quadrata, Asplanchna sp., Bosmina longirostris, Moina brachiata
1996, 06407 Hexar.thra fen{aica, Keratella quadrata, p. Brachionus, Moina mongolica, [6]
Bosmina longirostris
1997 06-07 Brachionus quadridentatus, Brachionus plicatilis, Hexarthra oxyuris, Keratella [5]
’ quadrata, Mesocyclops leuckarti, Thermocyclops taihokuensis

Synchaeta stylata, Brachionus angularis, Asplanchna priodonta, Thermocyclops

2000, 06 _ _ _ . ) [6]
sp., Bosmina longirostris, Ceriodaphnia sp.
Brachionus quadridentatus, Brachionus plicatilis, Keratella quadrata, Filinia

2002, 06 longiseta, Asplanchna priodonta, Diaphanosoma lacustris, Ceriodaphnia authors’ data
reticulata, Mesocyclops leuckarti

2004, 06 Keratel.la cochlearis, Brachionus plicatilis longicornis, Arctodiaptomus salinus, the same
Daphnia galeata
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Continuation of Table 4

Year, month Species names Reference
2004. 09 Hexarthra fennica, Brachionus quadridentatus, Brachionus plicatilis longicornis, “»
’ Ceriodaphnia reticulata, Mesocyclops leuckarti, Arctodiaptomus salinus
2005, 06 Hexarthra fennica, Hexarthra oxyuris, Asplanchna sp., Arctodiaptomus salinus «»
2005. 09 Brachionus plicatilis longicornis, Brachionus quadridentatus, Asplanchna “»
’ sieboldi, Asplanchna sp., Mesocyclops leuckarti, Arctodiaptomus salinus
2006, 06 quchlonus quadridentatus, Brachionus plicatilis longicornis, Arctodiaptomus “»
salinus
Brachionus quadridentatus, Brachionus plicatilis longicornis, Asplanchna sp.,
2006, 08 . ) «»
| Arctodiaptomus salinus
| Asplanchna sieboldi, Asplanchna priodonta, Keratella quadrata, Hexarthra
2007,05 . . ) . «»
ennica, Mesocyclops leuckarti, Arctodiaptomus salinus
Brachionus quadridentatus, Brachionus plicatilis longicornis, Asplanchna sp.,
2007, 07 . ) ; . K3
| Arctodiaptomus salinus, Diaphanosoma lacustris

Conclusion

In the absence of annual monitoring studies, we can only talk about the general trénd of changes in the
zooplankton communities of Lake Alakol in a long-term aspect. Zooplanktonthakeywas characterized by a
rich species composition (132 taxa). The interannual dynamics of species richness (from 15 to 64) were pri-
marily associated with the coverage of various biotopes by research. The mineralized deep-sea parts of the
water area were inhabited by no more than 10-12 planktonic iivertebrate\species. Enrichment of communi-
ties with species occurred in desalinated and thicket biotopes. Actording to average values, lake zooplankton
reached high abundance with low biomass. This ratio of quantitative, variables is due to the dominance of
small-sized rotifers with a more minor role of crustaceans¢The deminant species complex included rotifers
Brachinus plicatilis, Brachionus quadridentatus, Keratella quadrata, crustaceans Arctodiaptomus salinus,
Mesocyclops leuckarti. The relative stability of the composition of background species of planktonic inverte-
brates for more than half a century is due to their broad ecological plasticity to changes in environmental
conditions, primarily variability of hydrochemical parameters. Eliminating Fudiaptomus graciloides from
zooplankton communities may be associated with increased anthropogenic pressure on all lakes in the sys-
tem. Increased zooplankton abundance indigh-water years may be related to more favourable hydrochemical
and trophic conditions during rising water levels.
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ETI. Kpyna, T.K. Amanrenauesa
AlakeJ1 KeJIiHiH 30M1aHKTOHbI (OHTYCTIK-bIFbIC Ka3akceTaH)
5K9HE OHbIH Kbl apaJibIK 63reprilrTiri

JKYMBICTBINT MaKcaThl THAPOIOTHSITHIK TKIIIIH SPTYPI Ke3eTiepiHaeri Aakeln KOIiHiH 300TIaHK TOHBIHBIH
JKBIT CalbIHFBl ©3reprimTirid o3iHaik (2002, 2004-2007 xok.) xaHe oAelM JepeKTep HETi3iHAe Talaay.
300IITaHKTOH KypaMbIHAA >Kammbl 132 TakcoH, ap XbULiapsl 15-TeH 64 TakcoHra JeWiH TipKenreH.
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300IUIaHKTOHHBIH, OpTallla KeIDKbULIBIK, caHbl 172,5+58,2 MbIH /:[aHa/M3, ouomaccackl 0,9+0,2 VS KYPa/Ipl.
¥3ak Mep3iMJi acIeKTiie 300INIaHKTOH caHbl 36 ecere, Gmomaccackl 10 ecere esrepii. 300INTAHKTOHHBIH
CaHJIBIK KOPCETKIMTEPL CYBI MO KbULIapH! (1954-1968, 1996-1997, 2005 x.) koGelir, cybl a3 Ke3eHAepiH/Ie
(1983, 2000, 2002, 2004, 2006, 2006 x.) azaro TEHASHITASICH aHBIKTATBL. bachM KOIITILTIT KOIoBpaTKaIap
Gompl a1, MIasHTapi3AUIep a3 Gomapl. J[OMUHAHTTBI TYpJlep KeIeHIHe KOoIoBpaTKalapiaH: Brachinus
plicatilis, Brachinus quadridentatus, Keratella quadrata, wasnmopizoinepoen Arctodiaptomus salinus,
Mesocyclops leuckarti xipai. 1DTaHKTOHIRI OMBIPTKACKI3IAPABIH (DOHIBIK TYpIepl KYPaMBIHBIH JKapThl
FachIp/laH acTaM yakbIT GOMBI CalbICTHIPMAIBl TYPAKTHL OONYBI OJap/bIH KEH SKOJIOTHSUIBIK TO3IMALTIriHE
(3BpUOHOHTH3M ) OaliIaHBICTHI.

Kinm coe30ep: TNMaHKTOHIBI OMBIPTKACHI3NAP, NOMHUHAHTTHL TYpIep, OMoMacca, CaHbl, JKBUI apaiblk
©3TEPTIIITIK, TUAPOTOTHSITHIK, PEKIM.

ETI. Kpyna, T.K. Amanrenauesa

3oomiaHkTOH 03epa Anakosb (FOro-socrounslii Kazaxcran)
U €ro MeKroaoBasi U3SMEHYUBOCTh

Ienbio HacTosIiel PaCOTHI SBISETCS aHAIN3 MEKTOJ0OBON M3MEHUMBOCTH 300IUIAHKTOHA 03€pa AJIAKOIb B
Pa3IUUHbIEe TIEPHOJIBI THIPOIIOTHIECKOTO IMKJIa Ha OCHOBE cOOCTBeHHBIX (2002, 2004-2007 pE)M muTepa-
TYPHBIX JIaHHBIX. B cocTaBe 300IUTaHKTOHA CYMMAapHO 3apeTUCTPUPOBaHo 132 TakcoHa, OTH S 110 64 TakCOHOB
B OTJIeTbHBIE TOJB. CpeTHEMHOTOJIETHSSI YUCIICHHOCTh 300IUIaHKTOHA cocTaBiia 172,5+38.2 ThIC. 3K3/M3,
pu 6uomacce 0,9+0,2 rAL. B MHOTOIETHEM acTIeKTe, YHCICHHOCTD 300IUIAHKTOHE M3MEHSITach B 36 pas, a
6ruomacca — B 10 pa3. BrsiBieHa TEHIEHIMS K YBEIUUCHUIO KOJIMUECTBEHHBIX 1T0Ka3aleneil 300IUIaHKTOHA B
MHOTOBOJIHBIE TOJBI (1954-1968, 1996—-1997, 2005 IT.) ¥ K UX GHWKEHUIO B \MaJIOBOJIHBIE TIepHOJIbI (1983,
2000, 2002, 2004, 2006, 2007 rr.). JloMUHUPOBAIX KOJIOBPATKH, a POJIb PAKOOOpa3HbIX OblIa MEHEE 3HA4H-
TempHOU. J[OMMHHMpYIONWIA KOMITTEKC BHJOB BKIIOYANl KOJOBpaTok, Brachionus plicatilis, Brachionus
quadridentatus, Keratella quadrata, pakooGpasueix Arctodiaptomusysalinus, Mesocyclops leuckarti. OTHOCH-
TebHasl CTa0WIHHOCT cocTaBa (POHOBBIX BHJIOB IUIAHKTOHHBIX OCIIO3BOHOUHBIX Ha MIPOTSDKEHUH Oollee I10-
TyBeKa 00y CIOBIEHA UX MIMPOKOI SKOIOTHUYECKOH INIaCTHHHOCTBIO (SBPUOHOHTHOCTHIO ).

Kmwouesvie crosa: THIaHKTOHHBIC 6GCH03BOH0‘H—H>IG, JOMHHHPYIONTAC BUJBL, 6HOMacca, YHUCICHHOCTD, MCKT0O-
J0Basd U3MCHUYHMBOCTD, I‘HZ[pOHOI‘I/I‘IeCKHﬁ PEXKUM.
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