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Analytics

NAS RK is pleased to announce that News of NAS RK. Series of geology and technical
sciences scientific journal has been accepted for indexing in the Emerging Sources Citation
Index, a new edition of Web of Science. Content in this index is under consideration by Clarivate
Analytics to be accepted in the Science Citation Index Expanded, the Social Sciences Citation
Index, and the Arts & Humanities Citation Index. The quality and depth of content Web of
Science offers to researchers, authors, publishers, and institutions sets it apart from other
research databases. The inclusion of News of NAS RK. Series of geology and technical
sciences in the Emerging Sources Citation Index demonstrates our dedication to providing the
most relevant and influential content of geology and engineering sciences to our community.

KaszakcmaH Pecniybnukacel ¥immbiK fbliibiM akademusicbl "KP ¥FA Xabapnapbi. [eonozausi xoHe
MmexHUKarbIK FbiribiMOap cepusicbl” fbinbIMU XKypHanbiHbiH Web of Science-miH xaHanaHfFaH Hyckachl
Emerging Sources Citation Index-me uHOekcmernyze KabbindaHraHblH xabapsaldel. byn uHdekcmerny
b6apbiceiHOa Clarivate Analytics komnaHusicel XypHandel odaH opi the Science Citation Index Expanded,
the Social Sciences Citation Index xeHe the Arts & Humanities Citation Index-ke kabbinday maceneciH
Kapacmbipyda. Webof Science sepmmeywinep, aesmopnap, 6acnawhbinap MeH MekeMmesriepee KOHmMeHm
mepeHdiei MeH canacbiH ycbiHalbl. KP YFA Xabapnapbi. [eonoeusi XeHe MeXHUKasbIK fblibiMOap
cepusicbl Emerging Sources Citation Index-ke eryi 6i30iH KoramOacmbiK YWiH eH e3ekmi xoHe 6edesnodi
2e0/102Us1 XKoHe mexHUKarbIK FbliibiMOap 6olbiHWa KoHmeHmke adanobifbiMbi30bi 6indipedi.

HAH PK coobuwaem, 4mo HayuyHbll xypHan «Mseecmuss HAH PK. Cepusi 2eonoauu U mexHu4eckux
Hayk» 6bin npuHsam 0ns uHlekcuposaHusi 8 Emerging Sources Citation Index, o6HoeneHHol eepcuu Web
of Science. CodepxaHue 8 amom UHOeKcuposaHUU Haxodumcsi 8 cmaduu pacCMOMmpeHUs: KoMmrnaHuel
Clarivate Analytics Ons OanbHelweao npuHsmus xypHana e the Science Citation Index Expanded, the
Social Sciences Citation Index u the Arts & Humanities Citation Index. Web of Science npednazaem
Kadyecmeo u eanybuHy KoHmeHma Ons uccriedosamesiel, asmopos, u3damesiell U y4pexoeHudl.
BkriroueHue Uzsecmusi HAH PK. Cepusi eeonozuu u mexHudeckux Hayk 8 Emerging Sources Citation
Index demoHCmMpupyem Hawy rnpueepXxeHHoCcMb K Hauboriee akmyarnbHOMY U 8/IUSIMEsIbHOMY KOHMeHmy
10 2e0/102UU U MeXHU4YeCKUM Haykam Oris Hauleeo coobwecmsa.
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LANDSCAPE-GEOCHEMICAL ANALYSIS
OF STEPPE ZONE BASIN ZHAIYK

Abstract. The need to study the landscape-geochemical analysis of steppe Zhaiyk river basin area has arisen
because of human impacts on the landscape of the steppe zone, pollution Zhaiyk river basin. For the study was taken
steppe zone, as the steppe zone - this is one of the most favorable areas for human settlement, and this study is very
relevant today. These experiments allow describing the landscape of steppe Zhaiyk river basin area and showing the
landscape and geochemical characteristics of the study object. The aim of the study is to describe the landscape,
exploring the nature and landscape-geochemical analysis of the steppe zone Zhaiyk basin. The article shows a
landscape-geochemical analysis of the steppe zone Zhaiyk basin. For this purpose was drawn landscape mapofsteppe
zone Zhaiyk river basin and characteristics carried out geochemical state of landscapes on plant and soil samples,
water in key areas in the zone of anthropogenic impact. Established chemical elements such contamination in plant
samples as a Cu, Ni, Cd and Co, soil Zn, Cu, Ni, total phosphorus in water, Mg, Pb, K, Na, chlorides, water hardness
and pH.

Keywords: basin, geochemistry landscape, landscape-geochemical analysis of chemical compounds.

Introduction. Geochemistry of the landscape as well as geophysics of landscape, has roots that go
back centuries, but as an independent science landscape geochemistry was formed only in the 30-40-ies.
of XX century[1]. Chemistry - Geochemistry - Geochemistry of the landscape - such is the way of forma-
tion of landscape geochemistry[2]. From domestic scholars a prominent role in the development of
geochemistry belongs V.I. Vernadsky and his disciple A.E.Fersman [3]. The first, which laid the foun-
dations of the new science of landscape geochemistry, was B.B.Polynov [4]. Another outstanding classic
landscape geochemistry undoubtedly called A.l. Perelman [5].The modern landscape geochemistry
operates a broad set of indicators, which is caused by multiple tasks facing science[6]. This theoretical
problem arising in the study of migration patterns of chemical elements and practical aspects related to the
development on the landscape basis of geochemical techniques to the study of natural systems of states in
technogenesis and conduct forward-looking landscape-geochemical studies [7].

In the modern period, geochemical and landscape analysis are closely interrelated, and the study of
landscapes is just as important in the studies[8]. So the steppe zone of the river basin Zhaiyk West
Kazakhstan region has been studied for a long time, but it is at the moment the study was more thorough
and detailed. An example is the study of landscapes of the West Kazakhstan region such scholars as V.I.
Amelchenko, M.A. Galimov, S.K. Ramazanov, T.A. Tereshchenko, G.A. Kabdulova, T.F. Cherevatova.
They had 31-isolated landscape of class lowland landscapes, divisible into two subclasses: the relatively
lowered plains and elevated plains [9]. Also taken into account geochemical studies [10, 11].
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Considerable latitude and the meridian stretch, the diversity of natural conditions and factors,
particularly economic use of the territory Zhaiyk river basin in the steppe zone, predetermined factors of
the spatial distribution of adverse environmental phenomena and processes. In the north-east of the
territory dominated by agricultural use, in the north-western and central prevail pasture use. In the north
area of widespread industrial impact on the environment. As a result of industry, various types of waste
are generated. The main ones are mucus and dust from gas cleaning equipment. Usually wastedumped
under a layer of water in artificial reservoirs [12-14].

Materials and methods of the study. Landscape ecological analysis takes into account landscape
differentiation of the territory with allocation of ecological-landscape zones and expresses sustainability of
the territory to external impacts delivered in certain parts of the landscape (areas, stows, substows, and
facies). The result is a territorial frame of nature management with ecologically homogeneous areas. It
seems necessary to use a differentiated approach to assess the landscape ecological state of the delta terri-
tories. This, in turn, entails the presence of structuring criteria of the ecological state of landscape comple-
xes of the corresponding taxonomic rank. Specification of a representative set of analytical and synthetic
quantitative indicators should be based on structural specifics of morphological complexes (first on terrain
types and their variants, and groups of stow kinds) that set the landscape capacity of the relative region
[15].

Zhaiyk river - one of the largest transit rivers of Kazakhstan, which flows through the territories of
Russia and Kazakhstan, the third extent river in Europe after the Volga and the Danube river, originates on
the slopes of the hill ridge tops round Uraltau in Uchaly Bashkortostan region Southern Urals [16, 17]. In
the beginning, the river flows from north to south, meeting the lofty plateau of the Kazakh steppe, turns
sharply to the north-west of Orenburg changes the direction of south-west, near the city of Uralsk makes a
new sharp bend to the south and in the main direction, twisting the to the west, the east, flows into the
Caspian sea. The river basin occupies the sixth place in size among Russian rivers and equals
237 000 km®. It is length is 2428 km, including in Kazakhstan river length is 1082 km. The basin is made
up of rivers flowing from the Common Syrt and rivers flowing from the Subural plateau. For the West
Kazakhstan region Zhaiyk river is an important character.

The objects of research were the landscapes of the steppe zone of the river basin Zhaiyk 20 key areas.
Of which 10 samples of plant and soil samples, water samples at 10. Medium-scale maps (1: 500 000)
landscapes of the steppe zone Zhaiyk river basin (figure 2) is based on a generalization of cartographic
material and statistical data using ArcGIS software with standard tools. Statistical calculations and
processing study data and materials of field work were conducted using software of Microsoft Office,
Statistica 6.0, MapInfo Professional 11, ArcGIS 10.1 [18]. The legend landscape card (number on the
map, figure 1) are grouped depending on the class, type and kind, characterizing the morphology and
genesis of relief with the description of vegetation and soil (Note to figure 1).To carry out complex
physical and geographic research in the early stages of research were defined support points are selected
key areas on which the semi-field studies were carried out on the basic elements of the natural environ-
ment components. Location of key sections of samples of plant and soil samples, water on the landscape
map steppe Zhaiyk basin area are shown in table 1, 2 and figures 3, 4. Chemical analyzes of samples of
vegetation, soil and water (30 samples) for the content of individual ingredients of pollutants made in the
testing laboratory of State Enterprise in West Kazakhstan State University named after Makhambet
Utemisov MES RK Uralsk. Results of analyzes of chemical compounds of plant and soil samples, water
samples for the content of individual pollutant components shown in tables 3, 4 and 5.

Results and discussion

In the study of steppe Zhaiyk Basin area 20 landscapes were allocated: 18 plain landscapes and
2 valley landscape. The flat landscapes attributed to the steppe type, of which 7 denudation plains and
11 accumulative plains. Below is a figure 2 and landscapes map legend steppe Zhaiyk basin area (note to
figure).

Location of key areas of physical and geographical studies of a steppe zone on samples of plant and
soil samples Zhaiyk river basin are shown in table 1. In the top ten key areas of plant samples and soil
samples dominated territory and Zelenovsky Burlin district, 2, 19, 20 landscapes (figure 2).

— 34 ——
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Figure 1 — Map the landscape of steppe zone Zhaiyk basin

Note to Figure

The flat landscape

Steppe

Plains denudation

1. Structural dissected plateau, composed of clays, loess, loams, sandy loams with fescue-grass vegetation on southern
chernozems, in conjunction with wormwood-white wormwood vegetation on intermediate-solonetz

2. The reservoir-plinth pologovolnistoy plain, made of sand, clay, sandstone, limestone with herb-peristokovylnoy
vegetation on the southern solonetzic chernozems with solonetz and meadow-bog soils

3.Produced intensively dismembered plain, made of clay, loess loam with fescue-grass vegetation on dark-chestnut normal soils

4. Produced steeply sloping plain, made of clay, loess loam with fescue-grass vegetation on chestnut soils

5. Produced intensely dissected plain, made of clay, sandstone, limestone with fescue and herb-erkekovoy vegetation on
chestnut normal and incompletely developed soils

6.Household remnant plateau, folded shales, limestones, sandstones with polynnotyrsovoy vegetation on chestnut normal
and residually calcareous soils

7. Structural and steeply sloping hills and plateaus, composed of clay, loam, loess with xerophytic-forb and fescue-grass
vegetation on dark chestnut soils

Plains accumulative

8. Marine undivided plain, made of clay, loam, sand with fescue vegetation on solonetz svetlokashatnovoy with chestnut
solonetz meadow soil

9. Sea slaboraschlennenoy plain, made of clay, loam, sandy loam with fescue-feather grass steppes on meadow-chestnut and
meadow soil

10. Marine dissected plain, made of clay, loam, sand with chernopolynnoy kokpekovo-chernopolynnoy, Anabasis salsa-
chernopolynnoy vegetation on light chestnut alkaline soils, combined with meadow solonetz

11. Sea plain with numerous beams lows (estuaries), composed of clays with modern talus deposits with herb-pyreynikovoy
vegetation on meadow soils solodized

12. Marine hilly plain, made of clay, loam, sand with grass-perhovopolynnoy vegetation on light-normal and meadow-
chestnut soils with solonetz

13. Sea plain with small lakes, composed of clay, loam, sand with forb-grass-meadow vegetation on meadow soils

14. Alluvial hilly plain, folded sand, loam with herb-erekovoy vegetation on meadow, brown meadow soils and sands

15. Alluvial plains, lakes, salt domes, composed of clay, loam, sandy loam with white wormwood-fescue-zhitnyakovoy
vegetation on meadow kashatnovoy solonetz, meadow-chestnut, light chestnut soils on solonetz

16. Slaboraschlenennoy alluvial plain, composed of loam, sandy loam, sand with white wormwood-fescue and zhitnyako-
voy vegetation on chestnut soils with meadow solonetz

17. Alluvial-proluvial plain, made of loam, clay, sand with herb-erkekovoy vegetation on the meadow-chestnut and light-
chestnut soils

18. Talus-proluvial dissected plain, made of gravelly loams and clays with fescue-grass vegetation on dark kashatanovoy
carbonate-alkaline soils

Valley landscapes

19. Flood plains composed of loam, sand, gravel and pebbles with forb-grass meadows and aspen forests in the floodplain
meadow soils

20. Floodplain strongly dissected, folded loam, sandy loam, sand with tree and shrub, and wheatgrass and herbs on the
meadow and alluvial meadow marsh soil
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Table 1 — Key areas of physical and geographical studies of a steppe zone Zhaiyk basin (on samples of plant and soil samples)

Number Kev areas Coordinates Selection The water
on the map y date temperature, °C
s L 51°24'46,8" N
1 Burlin district, Kanai village 52°36'32.3"E 07.07.16. 22
T 51°25'11,6" N
2 Burlin district, river Utva 52047 142" E 07.07.16. 24
o . . . 51°28'22,9"N
3 Burlin district, Oblavka village, river Gayik 52057 173" E 07.07.16. 21
L . 51°29'13,4"N
4 Burlin district, Zharsuat village 53°17' 151" E 07.07.16. 22
T . 51°23'05,6" N
5 Zelenovskiy district, Rubezhka the mouth of the river 51°58'07.9" E 09.07.16. 24
s 51°37'0,0" N
6 Zelenovskiy district, river Bykovka 52°07'3.9"E 09.07.16. 21
7 Zelenovskiy district, Bykovka mouth of the river, near 51°25'5,6" N 09.07.16 2
the village Spartacus 52°2'35,7"E T
3 Zelenovskiy district, river Bykovka, and the area 51°27'54"N 09.07.16 24
between Bykovka Zhaiyk 52°2'39,7"E T
s . 51°33'17"N
9 Zelenovskiy district, river floodplain Embulatovka 52°17'56.7" E 15.07.16. 22
T . 51°06'17,0" N
10 Zelenovskiy district, the mouth of the river Barbastau 51°17'20.0" E 15.07.16. 24
ST FONDE SIO0E = Loxupd SLOCE
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Figure 2 — Map of the location of the key areas of plant and soil samples in the sample landscapes steppe zone Zhaiyk Basin

Table 2 shows the 10 key areas of physical and geographical research steppe Zhaiyk basin area for the
natural samples, surface water. In the water samples also dominated the territory and Zelenovsky Burlin
district and the lake area Shalkar 2, 9, 16, 18, 19, 20 landscapes (figure 3).
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Table 2 — Key areas of physical and geographical studies of a steppe zone Zhaiyk Basin

Number Key areas Coordinates Selection The water
on the map date temperature, °C
1 Burlin district, Kanai village, river Burla g é: gj: g;:(l):: II;] 07.07.16. 20
s | B WENY o |
e R
4 Zelenovskiy district, Rubezhka the mouth of the river g}: gg: 8;:8;: II;] 09.07.16. 22
5 Zelenovskiy district, river Zhaiyk g } : g;: 8;:8:,’ I]-:j 09.07.16. 20
6 Zelenovskiy district, river floodplain Embulatovka ;: ZS: ég:";'?E 15.07.16. 22
7 Zelenovskiy district, the mouth of the river Barbastau g}: (l)g: ég:g: II;] 15.07.16. 21
8 Zelenovskiy district, river Chagan g} ;(7) %8 g 15.07.16. 20
9 Zelenovskiy district, river Derkul g} : (1)’8(;, 107’6(,),"];\] 15.07.16. 22
10 Lake Shalkar g(l): ig: 01,762;,1\]1: 15.07.16. 21
400E S000°E s100E s200E 5100E Se00E
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Figure 3 —Map of the location of the key areas of water samples on the landscapes of the steppe zone Zhaiyk Basin

Table 3 shows the results of tests on samples of plant specimens of the steppe zone Zhaiyk basin.
According to the analysis in Burlin district in the village Zharsuat Cu> maximum allowable concentration
(MAC) at 2.41 mg/dm’, Ni> MAC at 4.23 mg/dm’ on samples of plant specimens. On the territory of the
district in Zelenovsky Rubezhka estuary has exceeded MAC by Ni and in the river Bykovka for Cd
0.27 mg/dm’, a significant excess of maximum allowable concentrations of Ni in 38.17 mg/dm’ and Co
0.21 mg/dm’. In the area of flood plain Zelenovsk Embulatova river Ni> MAC at 5.16 mg/dm’. Results of
analyzes of plant samples shown in table 3.
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Table 3 — Results of the analyzes of the chemical compounds of plant samples steppe Zhaiyk basin area (as of July 2016)

Number Cu, Zn, Cd, Pb, Ni, Co,
on the map mg/dm’ mg/dm’ mg/dm’ mg/dm’ mg/dm’ mg/dm’
1 0.82 0.65 0.01 not upd. 1.04 0.04
2 1.31 0.70 0.03 0.04 0.52 not upd.
3 3.05 0.97 0.004 0.27 0.63 0.02
4 32.41 25.64 0.06 0.97 7.23 0.17
5 25.88 13.59 not upd. 0.76 3.56 0.08
6 18.51 6.0 0.001 0.54 11.19 0.15
7 1.78 1.98 0.01 0.02 0.70 not upd.
8 12.62 0 0.57 6.11 41.17 1.21
9 11.56 0 0.005 0.99 8.16 0.12
10 2.02 1.29 0.03 not upd. 1.42 0.02
MAC 30.0 50.0 0.30 5.0 3.0 1.0

Table 4 below shows the results of analyzes of chemical compounds on soil samples of the steppe
zone Zhaiyk basin. According to the analysis in the village of Burlin district Kanai found exceeding
maximum allowable concentrations of Zn at 9.85 mg/dm’, a significant excess of maximum allowable
concentrations of Cu to 25.39 mg/dm’ and Ni in 79.76 mg/dm’. On the territory of Burlin district Utva
rivers are the maximum allowable concentration of organic substances 1.93% at Cu ratio of 9.86 mg /dm”,
according to Ni in 21.56 mg/dm’, the river village Oblavka Zhaiyk Cu and Ni> MAC. On the territory of
Burlin district Zharsuat Cu> MAC settlement on 11.56 mg/dm® and Ni, significantly exceeding the MAC
at 64.61 mg/dm’. In Zelenovsk area Rubezhka estuary has exceeded MAC by organic matter, Cu and Ni in
the Ni River Bykovka> MAC at 29.55 mg/dm’, at the mouth of the river Barbastau has exceeded MAC by
organic matter, Cu, Zn and significant excess at Ni. On the territory of the region between the rivers
Zelenovsky Bykovka and Zhaiyk are the maximum allowable concentration for Cu and Zn, in the flood
plain Embulatovka are the maximum allowable concentration for Cu and Ni, in Barbastau estuary has
exceeded MAC by Cu and Zn.

As shown by studies carried out on the river Zhaiyk on samples of water into the channel of the river
village Burla total phosphorus > MAC at 0.1239 mg/dm’ in Burlin district total phosphorus > MAC at
0.8399 mg/dm’. In Zelenovsk near the mouth of the river Rubezhka water hardness exceeds MAC by 0.5
mmol/dm’, in the area of flood plain Embulatovka have exceeded MAC by 0.3 mmol/dm’ stiffness in
Barbastau estuary pH > MAC at 0.1 mg/dm”.

Table 4 — Results of analyzes of chemical compounds on soil samples steppe Zhaiyk Basin area (as of July 2016)

Number Organic Total Cu, Pb, Zn, Cd, Ni, Co,
on the map | matter, % | phosphorus, % mg/dm® mg/dm® mg/dm® mg/dm’ mg/dm* mg/dm*

1 3.70 0.16 28.39 12.3 32.85 0.26 83.76 2.09

2 5.93 0.13 12.86 9.0 0 0.21 25.56 0.85

3 2.11 0.12 13.19 6.87 21.51 0.24 47.89 1.25

4 1.38 0.10 14.56 7.83 21.44 0.18 68.61 1.71

5 6.82 0.15 8.76 5.88 20.86 0.15 41.94 0.97

6 2.70 0.07 11.87 6.53 17.92 0.05 33.55 1.09

7 5.74 0.24 34.42 14.03 27.07 0.33 100.02 241

8 2.56 0.14 26.11 11.41 31.07 0.20 81.47 2.37

9 0.38 0.04 3.60 3.10 7.45 0.03 24.98 0.63

10 2.39 0.18 21.48 10.87 28.97 0.27 73.12 2.0
MAC 2.1-4.0 - 3.0 32.0 23.0 0.5 4.0 5.0
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On the river Chagan Zelenovsky district pH> MAC 0.3 mg/dm’, the river Derkul pH> MAC
0.1 mg/dm’. The area of the lake Shalkar has exceeded MAC by pH> MAC at 1.0 mg/dm’ chlorides>
MAC at 669.7 mg/dm’, stiffness> MAC 27.3 mmol /dm’ of Mg> MAC at 208.4 mg/dm’, Pb> MAC at
0.02 mg/dm’, K> MCL 3.8 mg/dm’, Na> MAC at 2837 mg/dm’.

Results of analyzes of chemical compounds in the water steppe Zhaiyk basin area are shown in table 5.

Table 5 — Results of analyzes of chemical compounds to mimic natural, surface water steppe Zhaiyk Basin area

(as of July 2016)
g
< .
%1 P I - R I T e P I I A
22| €| 5€ (58| €|  S|wE| S| £ S| £ 5| gE| 2| ¢
25| L2 |52 |28 JF | FP|Q8| S8 | 2|32 | £R |58 &2 | v |2
1 8.5 96 5 74 28.8 [ 129.6 | 0.01 0.18 0.01 |[notupd.| 0.03 | 0.124 | 10.9 | 67.2
2 8.4 253.8 | 44 96 25.2 | 163.2 |notupd.| 0322 0.02 |notupd.| 0.02 | 0.084 | 11.6 [161.0
3 8.3 82.3 4.6 68 204 | 91.2 |notupd.| 0.10 0.009 [notupd.| 0.03 | notupd. | 10.4 | 81.5
4 8.5 123.5 | 45 78 19.2 96 0.003 0.02 0.007 |notupd.| 0.03 0.12 | 10.6 | 984
5 8.2 137.2 4.7 80 21.6 | 81.6 | 0.002 0.34 0.01 [notupd.| 0.02 | notupd. | 10.5 | 96.5
6 8.4 54.9 5.2 76 18 139.2 | not upd. |notupd.| 0.004 |notupd.| 0.02 | notupd. | 10.3 | 52.8
7 8.6 1154 | 22 36 20.4 | 124.8 | 0.002 0.2 0.01 |notupd.| 0.02 - 10.6 {120.6
8 8.8 81.5 1.8 30 15.6 | 110.4 |notupd.| 0.2 0.02 0.006 | 0.03 - 11.3 | 87.6
9 8.6 122.2 2.4 58 15.6 110 0.04 0.12 0.02 0.01 0.01 - 11.1 |103.3
10 9.0 |1019.7 | 3.6 130 | 308.4 | 254.4 | 0.0002 0.2 |notupd.| 0.05 | 0.02 - 23.8 {3037
MAC | 6.5-8.5| 350 6.5 200 100 | 500 0.1 0.3 1.0 0.03 1.0 | 0.0001 | 20 | 200

Conclusions. Compiled medium-scale maps (1: 500 000) steppe landscapes Zhaiyk river basin areas
where identified 20 landscape.

Observations and analysis of river basin Zhaiyk possible to establish an association of major pol-
lutants, such as the chemical elements Cu, Ni, Cd, Co, Zn, total phosphorus, hardness, pH.

As a result of monitoring of hydrochemical investigations revealed that the most polluted landscapes
steppe Zhaiyk Basin area are plains 9 and 19 landscape valley landscape of key areas 1, 2, 4, 5 and 10,
also has a landscape with the norm of the MPC - 2 denudation plains landscape.

Pollution caused by the fact that the main sources of water pollution in the river Zhaiyk steppe zone
are Novotroitsky refinery, as well as water Ilek rivers that are polluted waste products Aktobe plant of
chromium compounds, and chemical plant Alga Aktobe drive. What is clearly reflected in the research
[19]. Small rivers are polluted mainly animal waste and MSW settlements. Exceeding MPC due to the fact
that pollutants come mainly due to flushing of the river during the floods from the territory of livestock
farms, industry and fields adjacent to open water, in connection with which the rivers increases the
concentration of nitrogen-containing compounds, phenol and petroleum.

Thus, the aggregate of samples included superficial natural water in key areas of the steppe zone of
the river basin Zhaiyk can characterize it as a moderate level of pollution and Shalkar lake as a high level
of pollution.

The main measure to reduce the negative impact on the components of the environment is the strict
rational use of natural resources and the use of various sewage treatment plants. One of them is the
biological treatment [17].

The soil cover of the steppe Zhaiyk River Basin area is characterized by man-made breach caused by
the operation of industrial facilities and transportation, and considerably less agricultural objects. Most
have a greater impact on the company of oil and gas production and processing. Soil pollution is
melkoploschadnoy and linear, in a significant excess of certain chemical compounds.

The same characteristic is and vegetation of the steppe zone Zhaiyk Basin [15].




N E W S of the Academy of Sciences of the Republic of Kazakhstan

H. E. Pama3anosa’, K. I Bepz[enonl, C. K. Pama3anos?,
H. b. Ka3aHrarmBa3, C.M. POMaHOBa4, C.T. ToxcaﬂﬁaeBal, Jan Wendt®

'J1. H. T'ymunes atbinnarsl Eypasusulblk YITTHIK yHUBEpCHTET, ActaHa, KasakcTaH,
’Barbic Kazakcran 00:bIch okimairinig bateic KasakcTan 00BbICTBIK TApUXU-OJIKETaHY Mypaxkaiibl MeH
MOJIEeHUET OacKapMachIHBIH opTaibirel, Opan, KazakcraH,
’C. Ceti¢ymunn atbiHgarsl Kasak arpoTeXHHUKaIbIK YHUBEPCUTETI, Actana, KasakcraH,
49J1-d)apa61/1 aThIHAAFbl YJITTHIK YHUBEpcUTETI, AnMmatel, KazakcraH,
°I'nanck yHuMBepcuTeTi, I nanbck Kanackl, ITonbia

JIAJIA ANMAFBIHBIH )KAMBIK O3EHIHIH AJIABBIH/IA
JAHJIIA®TBHI-TEOXUMUSIBIK TAJIJIAY

Annoranus. JKalblK e3¢Hi anaOBIHBIH JIAHAMAPTH-TEOXUMHUSIIBIK TaJINAybIH 3ePTTEy KaXETTUTIr ana aiiMa-
FBIHBIH JIaH A THIHA AHTPOIOTEHIIK (PaKTOPIAP/ABIH dCEPIHEH KOHE ANaNThIH JIACTAHYbIHAH TYbBIHIAN/IbL. Jlananbik
afiMaKkThl 3epTTey YIIIH €Nl MEKEHJEep KOJIaiibl aiiMakTapabiH Oipi O0JbIn TaObLIa/IbI XKOHE OyJI 3epTTey OyriHri
KYHI ©T€ ©3€KTi.

Kyprizinren pananbik >kyMbicTapbl JKaiiblk ©3eH anaOblHbIH JaHAmA(TTapblH CUIIATTayFa JKOHE 3epTTey
OOBEKTICIHIH JIaHAMAPTHI-TCOXUMHUSIBIK JKAaFIaiblH KOpceTyre MYMKIHIIK Oepemi. 3epTTEeyaiH MakcaThl - jaajia
aiimarbIHbIH JKalbIK anaObl TaHAIa(ThIH, TAOUFATHIH CUITATTAY JKOHE JAHIIIA(THI-TCOXUMHUSIIBIK TAJIAYbIH 3ePTTCY
OoxpIn TaOBUTaNBI. Makanana nana aiiMarbiHbIH JKalbIK anarnObl JTaHAMAPTH-TEOXUMUSIIBIK TaAaybl KOPCETUITEH.
Ocsl makcarta JKaiiblk ©3¢Hi anaObIHIA Jana aliMarbIHBIH JaHIIAa(THIK KapTachkl KacaIIbl JKOHE aHTPOIIOTCHIK
acep ailiMarbIH/a HETI3r1 ydacKeJep/e eCiMIIKTep, TOINbIpaK jKoHe Cy yJriiepi OoWbIHIIA JaHAMadTapIbIH TeOXH-
MUSUTBIK, KaFgaibl cunaTraMacs! 0epinai. Ocimaik yarinepid (Cu, Ni, Cd, Co), TomsipakTsl (Zn, Cu, Ni) xoHE cyabl
(xanmer pocdop, Mg, Pb, K, Na, xmopuarep memnmepi, CyaplH KepMeKTiri, pH) macTalfThIH XUMUSITBIK 3JIEMEHTTEP
AHBIKTAJIJIBL.

Tyiiin ce3nep: e3eH anadbl, TEOXUMUSUIBIK JaHAIIADT, XUMUSIIBIK KOCBUIBICTAPIbIH JaHAIIA(THI-Te0XUMHSIIBIK
TaJAAYbI.
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JAHAIIA®THO-TEOXUMUYECKHUI AHAJIN3
CTEINHOM 30HbI BACCEMHA PEKH JKANUBIK

AnHotanusa. Heo0XomuMocTh H3ydYeHHs JaHIIIA(THO-TECOXUMIYSCKOTO aHai3a TePPUTOPHH OacceiiHa peKu
JKaiiplk BO3HMKIIA HM3-32 aHTPOIIOTCHHOTO BO3JCHCTBUS HA JIAHAIMA(T CTEITHOMN 30HEI, 3arpsi3HCHUs OacceiiHa peKu
JKaitpik. [y uccnenoBanus ObLTa BEIOpaHa CTEIHAS 30HA, TAK KAK CTEITHAS 30HA - ATO OJ(HA U3 CAMBIX OJIaronpusT-
HBIX 30H JJIs1 HACEICHHBIX ITYHKTOB, ¥ 3TO UCCIICOBAaHUE OYCHb aKTyallbHO CETOMHS. DTH IKCIIEPUMEHTHI MTO3BOJIIOT
omHcaTh JAaHAMAPT TEPPUTOPHU CTEIHOM 30HBI OacceitHa pexu JKalbIk W Mmokas3aTh JaHAMA(QTHO-TEOXUMUIECKUE
XapaKTEepPUCTHKN OOBEKTa wWccienoBaHus. Llempio wmccimemoBaHHS SBISIETCS ONMUCAaHWE JNaHAmadra, H3ydeHHE
MPHUPOIBI M JTaHAMAPTHO-TCOXMMUYECKHI aHa M3 CTCIMHOM 30HbI JKaiiblkckoro Oacceiina. B crartee mpemcraBiieH
JnaHIad THO-TeOXUMHUCCKUI aHaIu3 cTenHoi 30HbI JKalibikckoro Oacceiina. J[ist 3TOro ObLTa COCTABICHA JIAH.I-
mradTHas KapTa CTEMHOI 30HBI OacceitHa pekn JKalbIk U JaHa XapakTepUCTHKA TEOXUMHYECKOTO COCTOSHUS JIaH/-
madToB 10 00pa3laM pacTeHHH ¥ ITOYB, BOJIBI HA KIIIOUEBBIX yUacTKaxX B 30HE aHTPOIIOTeHHOTO Bo3eicTBus. Onpe-
JIEJICHBI XUMUYECKHE JIEMEHTHI- 3arpsi3HUTENN B PaCTUTENLHBIX 00pasiiax, kak Cu, Ni, Cd u Co, noussl Zn, Cu, Ni,
obmmii hochop B Boae, Mg, Pb, K, Na, ximopusl, skecTkocTh BObI H pH.

KiaroueBbie coBa: OacceliH peKH, reOXMMHAYECCKUN TaHmmadT, JaHAMAPTHO-TCOXUMUYCCKAN aHAITN3 XUMH-
YECKUX COEMHEHUH.
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