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CONTENTS OF DIFFERENT FORMS OF NITROGEN,
PHOSPHORUS AND SILICON IN THE WATER UNIT
OF THE NORTH-EASTERN PART OF THE CASPIAN SEA

Abstract. This article discusses the results of geochemical studies of the north-eastern part of the Caspian Sea
and the content of various forms of nitrogen, phosphorus and silicon in the water column of the north-eastern part of
the Caspian Sea. The Caspian Sea occupies a special position in the economy of the Caspian littoral states and is of
international importance from an environmental point of view in terms of maintaining the planet's biodiversity.

Changes in hydrometeorological conditions, which play a major role in the life of the Caspian Sea, are
combined with the impact of economic activity on its ecosystem, one of which is pollution of the marine
environment.

Oil production is developing intensively, and exploration and development work is continuing to detect new
hydrocarbon deposits. Characteristic features of oil pollution are multiple sources, ingress into almost all
environmental components, dispersal over large areas, accumulation in bottom sediments, etc. Soluble and heavy
components — oil fractions in water masses easily adsorb other toxicants, including toxic metals, and facilitate their
migration. They worsen the quality of water, adversely affect the oxygen regime, disrupt the balanced bonds of the
surface layers of water with the atmosphere, etc.

Key words: hydrochemical and geochemical indicators, nitrogen, phosphorus, silicon, concentration.

The hydrochemical nature of the Caspian water is associated with its physical features. The
distribution of hydrochemical elements fluctuates by season, and many-year fluctuations associated with
sea level fluctuations are also observed. The largest oscillation amplitudes of hydrochemical elements are
characteristic of the North Caspian, which is due to the influx of river waters that change the salinity of the
water and enrich it with nutrients, as well as the presence of chemical elements that quickly regenerate in
bottom sediments in shallow areas of the sea.

Nitrogen compounds. In the water area of the structure, the level of various forms of nitrogen was
determined - total, organic, ammonium, nitrite and nitrate. The results are shown in table 1.

Table 1 - The content of different forms of nitrogen in the water column of the north-eastern part of the Caspian Sea

Indicator Horizon Spring
Autumn

Indicator Horizon Spring
Autumn

Indicator Horizon Spring
Autumn

Indicator Horizon Spring
Autumn

Total Nitrogen Surface 425-
1321
775 318-1265

Total Nitrogen Surface 425-
1321

Total Nitrogen Surface 425-
1321

Total Nitrogen Surface 425-
1321

775 318-1265

775 318-1265

775 318-1265

642
Bottom 413-1418

642

642

642

Bottom 413-1418

Bottom 413-1418

Bottom 413-1418

793 317-1329
644

793 317-1329

793 317-1329

793 317-1329

644

644

644

Organic Nitrogen Surface
342-1290
685 238-1189

Organic Nitrogen Surface 342-
1290

Organic Nitrogen Surface
342-1290

Organic Nitrogen Surface
342-1290

685 238-1189

685 238-1189

685 238-1189

593
Bottom 327-1335

593

593

593

Bottom 327-1335

Bottom 327-1335

Bottom 327-1335
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Total nitrogen. In surface waters in the water area of the structure, the concentration of total nitrogen
in the spring ranged from 425 to 1321 with an average value of 775 pg / L, in bottom waters from 413 to
1418 with an average value of 793 pg / L. The concentration of total nitrogen both at the surface and at the
bottom gradually decreased as one moved from the northwest to the southeast. The maximum values were
recorded in the surface and bottom layers in the northwestern part of the studied water area, the minimum
- in the surface and bottom waters of the southern part of the water area. This trend was also observed in
the autumn period of observations. It should be noted a slight decrease in the total nitrogen content in the
water column from spring to autumn [1].

Organic nitrogen The concentration of organic nitrogen changed in the spring on the surface from 342
to 1290 with an average value of 685 pg / L, at the bottom - from 327 to 1335 with an average of 717 ug /
L. By autumn, the content of organic nitrogen, as well as total, in the surface and bottom horizons of the
sea decreased by 1.2 times. Across the entire water mass, a gradual decrease in the concentration of
organic nitrogen was observed when moving from the northwest to the southeast.

Ammonium Nitrogen. The concentration of ammonia nitrogen in surface waters in the water area of
the structure varied from 14 to 95 pg / L (average - 46 pg / L). The content of ammonia nitrogen in bottom
waters in the studied water area varied practically within the same range (14-87 pg / L). In autumn, the
range of fluctuations in the amount of ammonia nitrogen was much wider compared to spring (at the
surface - 5-148, at the bottom 6-82 pg /1).

It should be noted a decrease in its content in water from spring to autumn by 1.8-1.9 times.
Exceeding the MPC value (500 pug / 1) in the surface and bottom waters of the studied water area during
the observation periods from 2001 to 2004 was not recorded [2].

Nitrite nitrogen. The values of the concentration of nitrite nitrogen in the surface and bottom waters in
almost the entire part of the water area were below the detection limit of the analysis method used (less
than 5.0 pg / 1). The exception was local areas in the northwestern and central parts of the structure, where
in the surface layer in 2001 and 2002. nitrite nitrogen concentrations were recorded up to 11, bottom - up
to 37 pg / L. In the same areas, in the spring of 2003, nitrite nitrogen concentrations increased to 98.7 pg /
L (4.9 MAC).

Nitrate nitrogen. The concentration of nitrate nitrogen in surface waters in the surveyed water area
varied in the spring from 3 to 136, in the fall from 3 to 115 pg / L. In bottom waters, the content of nitrate
nitrogen was slightly lower (4-127 and 4-88 ug / L, respectively). In autumn, a decrease of 1.4 times
(surface layer) and 1.3 (bottom layer) times the amount of this form of nitrogen compared with spring.
The greatest amount of nitrate nitrogen was usually observed in the western part. No excess of the MPC
value of nitrate nitrogen (40 mg / L) was detected in surface and bottom waters in the water area of the
structure.

In general, the waters of the North Caspian are characterized by the predominance of organic forms of
nitrogen over mineral forms, as can be seen from the above results of a survey of surface and bottom
waters.

A comparison of the obtained results with the results of spring studies revealed a decrease in the
concentration of total and organic nitrogen in the waters of the structure in autumn. This tendency is also
characteristic of ammonia nitrogen. In general, the values of the concentration and the spatial distribution
of nitrogen compounds in the considered water area of the Northern Caspian are typical for the studied
seasons. It should be noted that the main feature of the spatial distribution of nitrogen compounds in the
shallow part of the North Caspian is the increase in their content in the desalinated waters of the estuarine
regions in the coastal zone [3].

Table 2 - The content of phosphorus compounds in the surface and bottom waters
of the north-eastern part of the Caspian Sea, pg /1

Indicator Horizon Spring

Indicator Horizon Spring

Indicator Horizon Spring

Indicator Horizon Spring

Bottom 31-87

Autumn Autumn Autumn Autumn
Total Phosphorus Surface Total Phosphorus Surface 37- Total Phosphorus Surface Total Phosphorus Surface
37-96 96 37-96 37-96
57 13-91 57 13-91 57 13-91 57 13-91
44 44 44 44

Bottom 31-87

Bottom 31-87

Bottom 31-87

— 175 ——




News of the National Academy of ciences of the Republic of Kazakhstan

Phosphorus compounds. The results of determining the content of total and mineral phosphorus in the
water area of the structure are presented in Table 2

The concentration of total phosphorus in surface waters in the Northern Caspian in the region of the
structure changed in the spring from 37 to 93 pg / L (average - 57 pg / L), in the autumn - from 13 to 91
pg / L (average - 58 pg / L). Fluctuations in the concentration of total phosphorus in bottom waters ranged
from 13 to 91 pg/ L in spring and from 12 to 89 pg / L in autumn [4].

Both in spring and summer, the highest total phosphorus content in surface and bottom waters was
recorded in the western part of the studied water area, the lowest - in the eastern part.

The concentration of phosphate phosphorus in surface and bottom waters in the studied water area
was almost everywhere below the detection limit of the analysis method used (less than 5 pg /).

The maximum concentration of phosphate phosphorus in surface and bottom waters was recorded in
the eastern part of the study area.

The excess of the MPC value (200 ug / L) for phosphate phosphorus in surface and bottom waters
was not recorded.

In general, the concentrations of phosphorus compounds and the nature of their spatial distribution in
the Northern Caspian are typical for the spring flood period and the beginning of the autumn period.
Compared to spring observations, the nature of the autumn spatial distribution of phosphorus compounds
remained the same, but the concentration of total phosphorus in the autumn slightly decreased within the
considered water area [5, 6].

Silicon. The silicon content in the sea is limited mainly by river runoff. The concentration of silicon in
the western, central, and eastern parts of the structure was not the same. Typically, the eastern region is
more depleted of silicon than the western and central. However, silicon in comparison with other nutrients
contains more than is necessary for biological consumption.

The ranges of fluctuations in silicon concentrations in the spring and autumn periods of observations
were close. The silicon content in surface waters in the Northern Caspian on the structure varied from 142
to 1570 pg / L, and in bottom waters from 227 to 1590 pg / L (Table 3). Across the entire water mass, a
smooth decrease in the concentration of silicon was observed in the direction from north to south [7].

Table 3 - Silicon content in the water column of the north-eastern part of the Caspian Sea, pg /1

Horizon Spring Autumn Spring Autumn
Min Max Average Min Max Average
Surface 145 1570 653 142 1350 595
Bastard 227 1590 667 105 1300 568

Based on the research results, a preliminary conclusion can be made that the natural self-cleaning
potential of the Caspian Sea is in a state of some kind of dynamic equilibrium with modern anthropogenic
loads. However, this equilibrium can be violated under the influence of an intensive buildup of economic
activity both primarily on the Caspian Sea itself and on its coast.

A.A.HaxeroBa, JI.2K.KaimumanoBa, A.A.Konmamesa, M.U.BepxanoBa
ATBIpaycKuil rocyJapcTBeHHBIN yHUBepcuTeT HM. X.JJocMyxamenoBa, Ateipay, Kasaxcran

COJEP)KAHME PA3BHBIX ®OPM A30TA, POCPOPA U KPEMHUA
B BOJHOH TOJIIIE CEBEPO-BOCTOYHOU YACTHU KACITMUCKOI'O MOPA

AHHOTanusi. B manHO# cTaTthe paccMaTpHUBAIOTCS PE3yJIbTAaThl TCOXHMHUYECKHX HCCIEJOBAHUNA CEBEPO-BOCTOUYHOM
yactu Kacnus u comepikanue pasHbix (opM aszota, pochopa ¥ KpeMHUSI B BOJHOM TOJIIE CEBEPO-BOCTOUHON YacTh
kacnmiickoro wmops. Kacnuiickoe Mope 3aHMMaeT 0co0oe MOJIOKEHHE B OKOHOMHKE IPHKACIHUICKHX TOCYAapCTB
UMEEeT MEXAYHapoJHOe 3HAa4eHHWE C OJKOJOIMYECKOH TOYKM 3peHHs, B IUIaHE MoJAepkaHus OuopasHooOpasus
TUIAHETHI.

M3MeHeHHsT TUAPOMETEOPOJIOTHUECKUX YCIOBUH, Wrpalolue [JIaBHYI0 poib B ku3HM Kacnuiickoro mops,
COYETAIOTCSl C BO3JECHCTBMEM Ha €ro 3KOCHUCTEMY XO3SHCTBEHHOM [ESTENbHOCTH, OJHMUM U3 BHJOB KOTOpOM
SIBIISIETCSL  3arps3HEHHE MOPCKOM Cpejbl.
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MHTeHcHuBHO pa3BuBaeTcs HedrenoObua, W TPOJODKAIOTCS Pa3BEJOYHO-IIOMCKOBBIE pabOThI MO0 OOHApPYKEHHIO
HOBBIX ~ MECTOPOXKAEHHH  YITIEBOJOPOAHOTO CHIphs. XapaKTepHble 4YepThl 3arpsA3HeHus HePTenpogyKTaMh —
MHOXECTBEHHOCTb ~MCTOYHUKOB, IOMAJaHWE TIOYTH BO BCE KOMIIOHGHTBHI OKpYXKAlOIICH Cpeibl, paccesHHe Ha
OONBLIMX aKBATOPHSX, AKKyMYJIMPOBAaHHE B JIOHHBIX OTJIOKEHHMAX W T.J. PacTBOpHMbIE M TSDKENble KOMIIOHEHTHI —
¢paknun HedTH B BOXHBIX Maccax JIETKO afgcopOMpYIOT IpyrHe TOKCHKAHTBHI, B TOM YHCJIE TOKCHYHBIC METaJUIBI,
CrocoOCTBYIOT MX Murpaumu. OHHM yXyJIIIAIOT KadyecTBO BOJbI, OTPULATEIBHO BIHUSAIOT HA KHCIOPOAHBIA PEXHUM,
HapyIIaloT cOaJaHCHPOBaHHBIE CBSI3M IOBEPXHOCTHBIX CIIOEB BOABI ¢ aTMochepod H T.A.

KuroueBble €10Ba: rHIPOXUMHUYECKHE M T'€OXUMHUYECKHE IIOKa3aTelu, a30T, Gochop, KpeMHUH, KOHIIEHTPaLHSL.

A.A. HaxxeroBa, JI.2K. KantumanoBa, A.A. Konamesa, M.U. BepxxanoBa
X.JlocMyxaMeoB aThIHIAFbl AThIpay MEMIIEKETTIK YHUBEpCUTETI, AThIpay, Kazakcran

KACIIMI TEHI3THIH COJITYCTIK-IIBIFBIC BOJITTHIH CY BIPJECTITTHAEIT A30T,
DOCPOP ) KOHE CUJIMKOHHBIH 9PTYPJII ®OPMAJIAPBIHBIH MA3ZMYHBI

AnHoTauus. byn wmakanmana Kacnuii TeHI3IHIH CONTYCTIK-IIBIFBIC OOMNITIHIH TEOXUMHSIIBIK 3€epTTEYJIepiHIH
HoTwKenepl xkoHe Kacnuil TeHI3IHIH CONTYCTIK-IIbIFBIC OOJIriHIH Cy OaraHbIHIArbl a3oT, (ocop KoHEe KPEMHUHIIH
OpTYpIli HbICAHJAPBI Typaibl aiThiIanel. Kacnuii TeHi3i Kacnuii MaHb! enfepiHiH SJKOHOMUKACBIH/IA SPEKIIE OPbIH ajajibl
JKOHE ITaHEeTaHBIH OMOOPTYPIILIIriH caKTay TYPFBICEIHAH SKOJOTHSUIBIK TYPFBIIAH XalbIKapalblK MaHbI3Fa HE.

Kacnuit TeHi3iHiH TIpUIITiHAe YIAKSH PeJl aTKapaThbliH THAPOMETEOPOJIOTHSIIBIK KaFIalabIH 63repyl SKOHOMHKAIIBIK,
KbI3METTIH OHBIH 3KOXKYHeciHe acep eTyiMeH yinecei, OHbIH 0ipi T€Hi3 OPTACHIHBIH JIACTAHYybI OOMBII TaObLIa bl.

MyHnaii eHIipy KapKbIHIBI JaMy[a, )kaHa KeMipCyTeK KeH OpBIHIApBIH 131ey jKoHe Oapiiay >KYMBICTAphl XKalFacy/a.
MyHaliibIH JacTaHyBIHBIH KONTereH Oenriiepi KopliaraH OpTaHbIH OapiblK KOMIIOHEHTTEpIHE €Hy, YJIKCH ayJaHaapra
Tapaiysl, TYOIHJAEr IIOriHAIICpAiH JKUHAIYbl jkoHe T.0. Oonbin Tabbutagel. Cy MaccajapblHAaFbl CPUTIH KOHE aybIp
KOMIIOHEHTTEp - MyHall ¢paxuusuiapbl 06acka yibl 3aTTapAbl, COHBIH iIIIHAE YJIbl MeTaliapAbl aAcopOLMsIaiiibl sKoHE
oNapIbIH KOHBIC ayIapybIH skeHinereai. Onap CyIbIH calachlH HallapiaTtaibl, OTTETl peKUMiHe Tepic acep eTei, CYIbIH
YCTiHT1 KabaTTapbIHbIH aTMOchepaMeH TeHrepiMIi OaiinaHbIChIH Oy3abl kKoHE T.0.

Tyiiin ce3aep: rHAPOXUMUSIIBIK JKOHE TeOXUMHUSUIBIK KOPCETKIITep, a30T, pocdop, KpeMHHH, KOHIEHTPAIIHSI.
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