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2 Clarivate

Analytics

NAS RKis pleased to announce that News of NAS RK. Series of chemistry and
technologies 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 chemistry and technologies in
the Emerging Sources Citation Index demonstrates our dedication to providing the most relevant
and influential content of chemical sciences to our community.

Kaszakcma+ Pecnybnukacbl Ynmmbik fbinibiM akademusicbl "KP ¥FA Xabapnapbl. Xumusi xeHe
mexHorsioeusi cepusichl” fbinibIMU XypHarnbiHbiH Web of Science-miH xaHanaHraH Hyckacsi Emerging
Sources Citation Index-me uHdekcmernyze KabblnOaHraHbiH xabapnalobl. byn uHOekcmeny 6apbicbiHOa
Clarivate Analytics komnaHusicbl XypHandbl odaH api the Science Citation Index Expanded, the Social
Sciences Citation Index xoHe the Arts & Humanities Citation Index-ke kabbinday macesneciH
Kapacmbipyda. Webof Science sepmmeywinep, asmopnap, bacnawhbinap MEH MeKeMesiep2e KOHmMeHm
mepeHOiei MeH canacbiH ycbiHadbl. KP ¥FA Xabapnapbl. XuMmusi XoHe mexHosoausi cepusicel Emerging
Sources Citation Index-ke eHyi 6i30iH KoramdacmbIK YWiH eH 63eKmi xoHe 6edendi XUMUSIIIbIK FblribiMOap
bolibIHWa KoHmMeHmke adandbifbiMbi30bi 6indipedi.

HAH PK coobwaem, 4ymo Hay4Hbil XypHan «3eecmusi HAH PK. Cepus xumuu u mexHosnoaul» 6bi
npuHam 0ns uHdekcuposaHusi 8 Emerging Sources Citation Index, o6HoeneHHol eepcuu Web of Science.
ColepxxaHue 8 amoM UHOeKcuposaHUU Haxodumcsi 8 cmaduu paccMmompeHusi komnaHueli Clarivate
Analytics 0ns danbHeliweezo npuHsmusi xypHana e the Science Citation Index Expanded, the Social
Sciences Citation Index u the Arts & Humanities Citation Index. Web of Science npednazaem ka4yecmso u
2nybuHy koHmeHma 0151 uccriedogamerel, asmopos, usddamersel u yuypexoeHul. BkrirodeHue Nagecmusi
HAH PK e Emerging Sources Citation Index OemoHcmpupyem Hawy MnpueepxeHHoCMb K Hauboriee
akmyasibHOMY U 8/IUSIMesIbHOMY KOHMEHMY Mo XUMUYEeCKUM Haykam O Hauleeo coobuecmea.
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FEATURES OF HYDROCHEMICAL AND GEOCHEMICAL
INDICATORS OF THE NORTH-EASTERN PART OF THE CASPIAN SEA
(ZONES, OIL AND GAS FIELDS OF THE KAZAKHSTAN SECTOR)

Abstract. Changes in hydrometeorological conditions that play a major role in the life of the Caspian Sea are
combined with the impact on its ecosystem of economic activity, one of the types of which is pollution of the marine
environment. Much attention is paid to environmental safety in the search and exploration of hydrocarbon deposits in
the North Caspian, because without it, neither its high biological productivity, nor the fishery value can be
maintained. The Caspian Sea, and especially its northern shallow part, is a highly productive body of water. Such
extremely high productivity of the Caspian is combined with the relative poverty of the biological diversity of this
reservoir. A significant part of the Caspian hydrobionts is relict. This part of the sea is the richest in biological
productivity. And it is not by chance that the rich nutrients and the organic substrate of the waters of the Northern
Caspian have a great influence on the diversity of the flora and fauna of the entire Caspian. However, at present, the
Caspian Sea and especially the Northern Sea, like the other seas of the world, are experiencing increasing
anthropogenic impact, which is manifested in pollution with oil products and heavy metals, as well as in active
shipping and hydro-construction.

Keywords: heavy metals, concentration, salinity of water, dissolved oxygen, pH, hydro chemical and
geochemical indicators.

INTRODUCTION

The Eastern section of the North Caspian Sea adjacent to the Kazakhstan coast was selected as the
study area. The study area is characterized by a gentle slope of the bottom and a slow increase in the
depths. The soils here are predominantly silty and silty - sandy.

Seasonal fluctuations in the level of the Caspian Sea do not exceed a few dm. For the northeastern
coast of the Caspian Sea, high surge levels are characteristic.

MAIN PART

The study site is unique in its geochemical and hydrological and hydrochemical conditions, as well as
its hydrobiological characteristics. Comprehensive studies of the main geochemical, hydrological and
hydrochemical characteristics were carried out at stations located near the surface and bottom of the sea.

Heavy metals in bottom sediments. The main statistical parameters are shown in table 1.

Associations of chemical elements that form anomalies in areas of oil and gas fields are determined
by the primary presence of mobile elements in soils that can move and concentrate on the corresponding
barriers. Most often they include Pb, Zn, Mn, Cu, Ba, Co, Ni, Cr.
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Table 1 - The main statistical characteristics of the content of heavy metals (mg / kg) in bottom sediments.

parameter maximum average minimum
Cu 9,00 6,80 5,00
Zn 22,00 16,68 10,00
Cd 4,70 2,28 0,80
Fe 8300,00 3468,00 600,00
Mn 421,00 168,48 63,00
Co 19,00 12,84 6,00

Such associations of chemical elements arise from the fact that gaseous products from hydrocarbon
deposits periodically enter the soil. These primarily include the hydrocarbons themselves, hydrogen,
carbon dioxide, and inert gases. Their bacterial decomposition, accompanied by various chemical
reactions, leads to the formation of numerous and diverse geochemical barriers (hydrogen sulfide, acid,
alkaline, sorption, and biogenic) in soils above the deposits. Redox reactions occurring on such sites (with
the participation of bacteria that decompose hydrocarbons) can increase the mobility of the regenerating
elements of variable valence, often leading them to "distillation" from the central parts of the sites. As a
result of all these processes, redistribution anomalies are formed in the soils, accompanying areas of oil
and gas fields.

The observation of the bottom sediments of the eastern part of the Northern Caspian was carried out
in the autumn and spring, and it was found that the concentration of heavy metals in the bottom sediments
in the autumn decreases as compared with the summer period.

From monitoring observations, it follows that the average concentration of zinc and cadmium in
bottom sediments on the Kashagan structure in 2003-2006 turned out to be lower than in 2000-2002.
(Table 2). These changes occurred both on the main test site and on the structure as a whole, but did not
affect manganese, the average concentration of which in the surface layer of bottom sediments increased,
unlike other heavy metals, and more so on the main test site. It is unlikely that the reason for this is to
carry out drilling operations, since when discharging drilling waste the pollution of the marine
environment is complex. Most likely, the difference in the rate of manganese accumulation between the
landfill and the background area as a whole was due to the specific behavior of this microelement in the
bottom sediments, its close connection with redox conditions and the acidity of these sediments, in which
by myself.

Table 2 - The average concentration of heavy metals in the bottom sediments on the Kashagan structure in 2000-2006

Indicator Area observations years
2000-2002 2003-2006
Manganese, polygon 122,5 405,0
mg/ kg background 113,6 175,4
Zinc, polygon 20,74 12,87
mg / kg background 19,28 16,94
Cadmium, polygon 2,07 <1
mg / kg background 2,87 <1

The main sources of iron and copper in the Caspian Sea are surface and underground runoff. In river
water, these elements are usually concentrated in unstable minerals or migrate in the form of solutions. As
a result, after entering the sea, iron and copper are actively involved in biogenic migration and the
formation of various forms of fine mineral and organic matter, which is deposited mainly in deep-sea
halistatic areas.

The concentration of iron in the bottom sediments on the main site was on average slightly higher
than on the Kashagan structure as a whole. However, both of these areas turned out to be very similar in
the dynamics of iron content in bottom sediments, since here and there in 2003-2006. it decreased relative
to 2000-2002. (Table 2). The difference in the level and dynamics of iron content between the studied
water area as a whole and the main landfill may be due to different depths. It is known that the iron

— )8 ——
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content in the bottom sediments of the Caspian Sea increases with depth. At the same time, unlike deep-
water areas, where iron is concentrated in the thin-melt fraction, iron is often found in shallow water and,
especially, near river mouths in aleuritic and larger fractions of the surface layer of bottom sediments.

According to environmental monitoring in 2000-2002. Copper concentration in bottom sediments at
the main test site was on average somewhat higher than on the structure as a whole. However, both of
these areas turned out to be very similar in terms of copper content in bottom sediments, since here and
there it decreased from 2000—2002. (Table 3.). The difference in the level and dynamics of copper content
between the studied water area as a whole and the main range is explained by the greater depth of the
latter, because the copper content (as well as iron) in the bottom sediments of the Caspian Sea increases
with depth. At the same time, unlike deep-water areas, where copper is concentrated in the fine-grained
fraction of bottom sediments, coarse-grained fractions of bottom sediments are not rarely found in the
estuaries of river basins, as confirmed by environmental monitoring data.

Table 3 - Comparative characteristics of the concentration of iron and copper in the bottom sediments
of the Kashagan structure and the background area

Indicator Area Of observations years

2000-2002 2003-2006
Iron, Main polygon 3600 3120
mg / kg background 3340 2490
Copper, Main polygon 13,61 12,20
mg / kg background 14,20 9,36

Salinity of water.

The determination of the salinity of water in the water area of the structure revealed its gradual
increase from the north of the water area to the south throughout the entire water mass. The smallest
salinity (0.37-2.53) in spring was observed in the western and central parts of the water area, the eastern
part of the license area was occupied by salinity up to 5-9.

In the fall in the north of the central part of the structure water area, the minimum salinity of water
was 0.54 in the surface layer, 2.96 - in the bottom layer. The maximum value of salinity (11.89 %o in the
surface layer and 12.00 in the bottom layer) was recorded in the south of the central part of the structure.

Dissolved oxygen. In a large part of the sea area, the surface water layer is saturated with oxygen or is
in a state close to saturation. The exceptions are the western part of the Northern Caspian and local areas
in the central and south-eastern part of the water area, where water saturation in the surface layer from 76
to 95% (in the western part) and from 90 to 98% (in local areas). In the bottom layer, the degree of
saturation of water with oxygen in its value and nature of distribution differed from those in the surface
layer. In the western, central and southern regions of the water area, local areas are registered, in which
oxygen deficiency is noted in the bottom layer. Practically in most of the Northern Caspian water area, the
degree of oxygen saturation in the bottom layer did not exceed 100%, with the exception of local zones in
the southern and northern regions.

Hydrogen indicator (pH).

The values of the pH in the license area in the spring and autumn periods are presented in Table. four.

Table 4 - Hydrogen indicator (pH) of surface and bottom waters of the northeastern part of the Caspian Sea

Horizon Spring Autumn

Surface 8,17-9.44 8,06-8.86
8,48 8,50

Bottom floor 8.20-9.44 8.20-8.84
8,47 8,49

Over the entire water area of the structure, the pH values on the surface and at the bottom are close in
magnitude. The distribution of pH values is homogeneous - a smooth decrease in pH values from
northwest, north to south, southeast is observed throughout the water mass. This distribution of pH is
typical for the water area under consideration in the spring, characterized by the onset of spring flood
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waters of the Volga and Ural rivers, and in the summer-autumn period, characterized by a decrease in the
influence of river runoff and an increase in salinity as one moves south.

In the hydrological and hydrochemical terms, the area is distinguished by extremely unstable salt and
temperature regimes over the seasons.

During the summer period of studies, the water temperature was marked by elevated values and
ranged from 20.95 - 29.03 © C at the bottom and 26.10 - 29.20 ° C on the surface. In the autumn - winter
period, the range of water temperature fluctuations was 6.32 - 12.13 © C at the bottom and 6.10 - 12.00 ° C
at the surface. The temperature values at the surface and at the bottom indicate a uniform heating of water
along the vertical (homothermy), which is associated with the shallowness of the studied water area.

The research zone was distinguished by low and constantly fluctuating salinity (in the summer period
it was 3.84-10.5% o at the bottom and 3.81-10.3% oat the surface with average values of 7.5 and 6.98% o,
respectively; in the winter period - 2.4 - 12.5% o and 2.39 - 12.5% 0, respectively, with average values of
9.85 and 7.49).

One of the most important hydrochemical characteristics is the oxygen content in water. The oxygen
regime in the studied water area, due to hydrological, hydrochemical, and geomorphological features of
individual regions of the structure, was characterized by significant contrast in time and space.

The summer O2 content was 6.86-8.56 mg O2 /1 at the bottom and 6.80 - 8.86 mg at the surface with
average values of 7.75 and 8.04 mg O 2 / |, respectively; autumn-winter period. - 9.89 - 12.0 mg 0 2 /1 and
10.17 - 12.38 mg O2 / 1, respectively, with average values of 10.8 at the bottom and 11.4 mg O2 /1 at the
surface. The oxygen regime was formed under conditions of increased hydrodynamic activity and low
temperature - salinity stratification of water masses. In a large part of the water area, the surface water
layer was saturated with oxygen. The exception was local areas where the oxygen saturation of water in
the surface layer ranged from 89 to 97%. In the bottom layer, the degree of saturation of water with
oxygen in its value and nature of distribution was slightly different from those in the surface layer.

CONCLUSION

Localized areas with relatively low oxygen content, identified by surveying materials, were confined
to lower, deep-water parts of the bottom topography. Apparently, they were carried out by the influx of
oxygen-depleted sea waters from the Middle Caspian, as evidenced by the materials of a synchronous
survey of currents, which revealed in these areas of the water area the total transfer of sea waters to the
north.

VK 330.34
J. K. Kanumanosa, A.Jl.Kanumykamena, K.A.Kybamesa, A.A.Ha:xxeroBa

X. locmyxameZioB aThIHIaFbl AThIpay MEMIIEKETTIK YHHUBEPCUTETI, AThIpay K., Kazakcran

KACIHA TEHI3IHIH, COJTYCTIK-IMIBIFBIC BOJITTHIH T'HIPOXUMUAAIBIK
JKOHE 'EOXUMMUSLIBIK KOPCETKIIITEPIHIH EPEKINETIKTEPI
(KABAKCTAH CEKTOPBIHBIH 30HY, MYHAWH KOHE I'A3 OHAIPICI)

Annoranus. Kacnmif TeHi3iHIH eMipiHIe MaHBI3OBI PONI aTKAPaThIH THAPOMETECOPOIOTHSIBIK JKaFJaiaparsl
e3repicTep OHBIH JKOXYHECiHe acep eTyiMeH OipikTipisieni, omapablH Oipi TEHI3 OpTachIH JacTay OOIBIN TaOBLIAIBL.
Conrycrik Kacrmiine xeMipcyTeri MIMKi3aTBIH i3[€CTipy MEeH Oapiaya SKOJOTHSUIBIK KAyilCi3MiKTi caKTayFa Kem
KOeHUI OeiHeAl OHCHI3 OMOJOTTSUIBIK OHIMIUNIT 1ie, OanmblK aynay KYHIBUIBIFBI Ja cakTanMmanasl. Kacmuil TeHisi,
acipece OHBIH CONTYCTIK KaJIbIH OeJIiri - CyIslH Xorapsl eHimaimiri. Kacnmiinin MyHmal sxorapbl ©HIMIUIITT OCHI
pe3epByapAblH OHOJIOTHSUIBIK OPTYPILIITiHIH CalBICTRIpMalbl Keneiirimen Oipikripinren. Kacnmit ruapo6uoHTTa-
PBIHBIH MaHbI3/1bI OeJIiri penukTi 0onbin TadbuIaabl. TeHi3aiH Oyl Oesiri OMONOTHSIIBIK OHIMALTIKTEr eH Oail. XKone
Kacnnii TeHi3iHiH (iopacel MeH ¢ayHaceiHbIH aidyan Typuitirine Conrycrik Kacrnmiinin cyblHbIH 0ail KOpEKTiK
3aTTap MEH OpraHMKaJBIK CyOcTpaThl acep ernelni. Anaina kasipri yakeirra Kacnmii teHisi, acipece Conrycrik
TEHi3, aJIeMHIH 0acka /Ja TeHi3/epi CHSAKTBI, MyHall OHIMJAEpI MEH ayblp MeTaJAapblH JacTaHybIMEH, COHJail-aK
OerceH 1l )KYK TachIMalay >KoHe THIPOKYPBUIBICTA KOPIHIC TAllKaH aHTPOIIOTEH K dcepai 6acTaH eTKepye.

Tyiiin ce3aep: ayblp Meranjiap, WIOFBIPIaHY, CYABIH TY3ABUIBIFBI, epireH orTeri, pH, THIpOXHMHSIIBIK JKoHE
TFeOXUMUSIIBIK KOPCETKILITEp.
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OCOBEHHOCTH I'HIPOXUMHUYECKHUX U TEOXUMHUYECKHX MOKA3ATEJIEA
CEBEPO-BOCTOYHOHU YACTH KACIIMUCKOT'O MOPsI (3OHBI, HE@TEI'A30BbIX
MECTOPOXJIEHNU KABAXCTAHCKOI'O CEKTOPA)

AHHoTanusl. V3MeHEeHNs TUIPOMETEOPOJOTHYECKUX YCIOBHH, Urparolue ITIaBHYIO posib B JKM3HM Kacmmii-
CKOTO MOpS, COYETAIOTCS ¢ BO3JCHCTBHEM HA €ro 3KOCHUCTEMY XO3SMCTBEHHOW AEATENLHOCTH, OAHMM M3 BHIOB
KOTOPOTO SIBISIETCS 3arpsisHEHHE MOPCKOH cpeabl. bonblioe BHMMaHHE YAENSETCS SKOJOTMYECKOH 0e30macHOCTH
IIpY [IOUCKE U pa3BeaKe MECTOPOXKICHUN YIIeBOJOPOAHOTO chipbsd Ha CeBepHoM Kacnuii, T.k. 6€3 3TOro He ynaercs
COXpaHUTh HHU €ro BBICOKYIO OMOJIOTMYECKYI0 MPOJYKTHBHOCTb, HH PHIOOXO3SMCTBEHHYIO 1IeHHOCTh. Kacmmiickoe
Mope, U ocobeHHO ero CeBepHas MEJKOBOAHAS 4YacCTh, SBISIETCS BBICOKONPOAYKTHBHBIM BojoeMoM. Takas
UCKJIIOYNTENIbHO BBICOKas NMPOJYKTUBHOCTH Kacmusi coderaeTcsi ¢ OTHOCHTENBHOM OEJHOCTHIO OMOJIOTHYECKOro
pasHoO00pa3us 3TOT0 BOAOEMa. 3HAYMTENbHAsh 4acTb rMApoOHoHTOB Kacnms sBisiercss penukroBoil. ViMeHHO 3Ta
4acTb MOps SBISIETCSl caMoil Ooraroll mo OMONOTMYecKOM mNpomyKTHBHOCTH. UM He ciydaiiHo, 4Tto Oorarsie
OHMOTeHHBIMH DJIEMEHTaMH U OpraHHYecKuM cyocTpaToM Boabl CeBepHoro Kacmust oka3piBaoT 00JbLIOE BIMSHUE HA
pasHoobpasue ¢utopsl u paynsl Bcero Kacmus. Ograko B Hactosmee Bpemst Kacnwii 1 ocobenHo CeBepHBIN, Kak U
JpyTrHe MOps 36MHOTO LIapa, UCIBITHIBACT YCHIIMBAIOLIESCs aHTPOIIOTCHHOE BO3JEHCTBHE, KOTOPOE MPOSIBIAETCS B
3arpA3HEHUH He(DTEeNPOAYKTaMHM M TSDKEIbIMH MeTalllaMHM, a TaKkke B aKTHBHOM CYIOXOACTBE |
THAPOCTPOUTENBCTBE.

KaroueBble cioBa: TsDKenble METa/UIbl, KOHIEHTpAIMs, COJIEHOCTh BOJbl, PACTBOPEHHBIN KHCJIOPO/,
BOJIOPO/IHBIN MOKA3aTellb, THAPOXHUMUYECKHE U TEOXUMUYECKUE TOKa3aTeH.
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