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Analysis of the content of heavy metal ions in the coastal zones
of the northern part of the Apsheron peninsula

The article is devoted to studies of heavy metal pollution of the soil cover of the coastal zones of the northern
part of the Apsheron Peninsula. Pollution of the coastal zones of the Caspian Sea, serving to a greater extent
as a recreational area for the population, by toxic substances is of great concern and to solve this problem, pe-
riodic studies of these zones for the presence of heavy metals are necessary. For the first time, a comparative
analysis of the content of heavy metals in different areas (Buzovna, Sumgait, Novkhany) of the northern part
of the Apsheron peninsula was carried out and the presumable causes of their accumulation were outlined.
The researched soils in the northwestern and northeastern part of the peninsula were grouped according to the
degree of concentration of heavy metals depending on the depth of the researched soils. Zinc (77.0 mg/kg, at
0-16 cm depth, transect Ne 03), copper, and cadmium (88 mg/kg and 0.36 mg/kg at 0—20 cm depth, transect
Ne 05) had the highest concentrations relative to other trace elements. Concentrations of zinc and copper in
the northwestern direction of the peninsula increase by 1.5 and 3-3.5 times, respectively, as compared with
the generally accepted norms. Average content of heavy metals, especially Ni, Cd, Pb in flooded soils at the
depth of 0-100 cm increased 2.7 times on average as a result of coastal flooding by waters of Caspian Sea.
The value of total heavy metals reaches a maximum in the northwestern direction.

Keywords: environmental pollution, heavy metals, Caspian ecosystems, sea level fluctuations, coastal soils,
consequences of soil flooding, shoreline ecology, toxic components.

Introduction

Pollution of soils by heavy metals has different sources, the main ones in urban areas are: transport-road
complex, industrial enterprises, unrecycled industrial and municipal wastes. The distribution of heavy metals
on the soil surface in Baku and Apsheron is uneven and is determined by many factors and, first of all, by the
density of the population. It also depends on the characteristics of pollution sources, meteorological features
of the region, geochemical factors and landscape conditions of the peninsula as a whole and many scientific
works of both foreign and Azerbaijani scientists are devoted to these studies [1-3].

Figure 1 presents a scheme of soil contamination of the Apsheron peninsula with heavy metals.

According to literary sources, character of migration of elements in soils depends on dynamic chemical
equilibrium between components of soil, physical and chemical properties of natural and anthropogenic wa-
ters draining landscapes and on a parity of water and biogenic migration of heavy metals [4].

Getting into the soil, heavy metals migrate, overcoming the geochemical barriers of both natural and an-
thropogenic nature. The character of migration of heavy metals is influenced by many factors. For example,
on fixation of heavy metals influence solid-phase barriers: aluminosilicate (Zn, Ni), ferrous (Cr), manganese
(Zn, Ni, Co, Cd, Pb) and carbonate (Cd, Cu) [5].

However, pollution of the coastal soils of the Apsheron peninsula with heavy metals also occurs due to
changes in the level of the Caspian Sea. The results of studies of scientists on the modeling of the Caspian
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Sea level for the period 2001-2050 for 12 variants differing by scenarios of climatic conditions and dynam-
ics of water consumption in the basin show that, despite a very wide range of possible climatic conditions by
mid-century and corresponding estimates of river flow, values of mathematical expectations of the levels
even by 2050 do not differ very significantly and do not exceed 1.0 m [6].
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1 — uncontaminated lands; 2 — minimal pollution; 3 — weak pollution; 4 — medium pollution; 5 — heavy pollution

Figure 1. Scheme of soil contamination of the Apsheron peninsula with heavy metals
(according to the Ministry of Ecology of Azerbaijan, 2000)

The anomalously long sea-level fall from 1930 to 1977, followed by the anomalously long rise from
1978 to 1995, which occurred in the twentieth century and had dramatic consequences for the coastal popula-
tions, led to changes in coastlines and had a considerable impact on soil properties. Because of the 10-15-
year rise in the sea level, accompanied by the impact of oil drilling effluents, the groundwater table has risen
markedly up to 0.5-1.0 m from the soil surface and this, in turn, has led to severe ecological consequences
for some areas [7].

To date, waters containing a variety of harmful toxic substances resulting from anthropogenic activities
are discharged into the Caspian Sea [8].

Pollutants affect biological objects, vital functions and reproduction of hydrobionts, numbers of which
have significantly decreased in the last 20 years.

For many decades, scientists have been studying the role of anthropogenic and technogenic factors in
the formation of river flow and the causes of fluctuations in the level of the Caspian Sea. Entry of toxic sub-
stances into the sea (over 5 tons of compounds of heavy metals, about 145 thousand tons of oil products,
about 4.4 thousand tons of biogenic pollutants) with the river runoff is one of the main factors having a nega-
tive impact on dynamics of the Caspian Sea ecosystem. Changes in the level of pollutants in the waters of the
Caspian Sea should also be attributed to the sources of an increase in the level of pollutants in the Caspian
Sea, which are flowing with flooding of coastal territories and at the same time of toxic substances. Such a
confluence of circumstances has its negative impact on the health of the population. It is known that due to
the mild climate the coastal areas of the Apsheron peninsula are used by the population both for recreation
and for cultivation of various crops, especially gourds [9].

An important role in the saturation of the Caspian Sea waters with toxic components is played by the
atmospheric transfer of harmful exhaust gases from motor vehicles and industrial gas emissions, as well as
transport traffic in the Caspian Sea. In addition, during the modern period in the Caspian Sea, which is rich
in hydrocarbon reserves, works on the exploration and development of oil and gas fields are carried out [10].
This, in turn, will increase the number of tanker traffic in the future and serve as a potential source of pollu-
tion of surface waters with heavy metals, accompanying the processes of oil and gas production. Heavy met-
als are among the group of the highest priority harmful pollutants present in the waters of the Caspian Sea.
Such substances as manganese, nickel, zinc, iron, cadmium, lead, copper and their compounds have a feature
of long-term preservation and accumulation in water and in bottom sediments. Their danger is exacerbated
by the fact that they do not undergo chemical biodegradation, but only redistribute between abiotic and biotic
components and interact with them. On the one hand, the presence in moderate doses of heavy metals in fish
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organisms is necessary, because they participate in biochemical processes and are a necessary source of en-
ergy for aquatic organisms. But on the other hand, if their concentration is higher than the maximum allowa-
ble, they have an antibiotic effect on the manifestation of life processes and cause genetic changes. In this con-
nection information about forms of existence, migration, and bioaccumulation of heavy metals in links of eco-
systems becomes especially urgent. Taking into account the urgency of solving the problem of pollution of the
environment with heavy metals, the purpose of studying the background content and migration of heavy metals
in the soil cover of the coastal zones of the northern coast of the Republic of Azerbaijan was set.

Experimental

The sources of factual information were the materials of our own field studies on the presence of heavy
metals in the coastal zone of the Caspian Sea in the northern direction of the Apsheron Peninsula, which
were carried out........ 2021-2022 with...... Samples were taken from 0-20 cm, 20-50 cm and 50-100 cm
depths. Soil samples were packed in polyethylene bags and appropriate labels were attached.

The soil sampling technique for detecting the content of heavy metal ions and their analysis corre-
sponded to GOST 17.4.4.02-2017; GOST R 53218-2008; GOST R 50683-94 [11-13].

Experimental studies were performed on the AAS vario 6 instrument of “Analytik Jena AG”. To reduce
the influence of background at ETA and the level of errors due to multiple sample dilutions, we decided to
reduce the sample weight from 0.5 to 0.1 g (for Cu, Zn, Pb, Cd, Cr, Ni, Co) and to increase the sample solu-
tion volume. The sample suspension was preliminarily calcined in order to decompose the organic basis of
the sample. Treatment of the sample with hydrofluoric acid provides removal of silicon from the solution.
Next, the sample was treated twice with a mixture of acids HNOs: HCI (1:3) when heated to wet salts. The
wet salts were transferred to V = 50 ml of 0.2 % HNO;. The sample solution thus obtained was ready for
measurement in ETA. Absorption was carried out in a graphite cuvette heated with an electric current, in
which sample atomization and formation of atomic vapor occur. The spectrometer uses a transverse-heated
graphite furnace, which is the main unit of the electro thermal atomizer. Monochromatic radiation of the el-
ement being determined (in this case Cu) from a selective light source (hollow cathode lamp) with narrow
spectral lines is focused by the lighting system and passes through the atomic vapor. The atoms of the ele-
ment being detected absorb part of the intensity of the light from the selective source. The conditions for de-
termining metals from the obtained solutions are as follows. Slit width of the monochromator was 0.8 nm.
The supply voltage of the photomultiplier tube was 362 V, the lamp current was 3.0 mA. Measurements
were performed in an argon atmosphere; a deuterium background corrector was used. The resonance line of
324.8 nm was used. To determine the elemental composition we used the method of calibration graph and as
a reference solution — an aqueous solution of Cu (ll) ions in sulfuric acid. Graduated solutions of known
concentration were prepared and their absorbance was measured, by the results of these measurements the
graduation diagram was made. Correctness of definitions was checked with the help of the reference sample
taken from territory of the Botanical garden of Baku city. Analyzed 5 samples SDPS-1, for each sample per-
formed series n = 4, the error in the range = 10 %, with confidence probability P = 0.95. The results corre-
spond to the certified values.

Results and Discussion

Studies of the concentration levels of heavy metals (Cu, Zn, Pb, Cd, Cr, Ni, Co) in the soils of flooded
areas of the northwest (N-W) and northeast (N-E) directions of the Apsheron peninsula were conducted at a
depth of 0-100 cm in the Buzovna, Sumgait, Novkhana areas and the data are summarized in Tables 1-3.

Table 1
Content of heavy metals in soils of the N-W direction (Novkhany)
of the coastal zone of the Apsheron Peninsula
Land Cut | Depth of sam- Content of heavy metals, mg/kg
Ne pling, cm Cu Zn Pb Cd Cr Ni Co
1 2 3 4 5 6 7 8 9
Clarks 20 50 10 0.1-1.0 70 40 8
0-20 18.9 78.6 12.6 0.9 44.8 29 2,7
Ne 01 20-50 19.0 78.6 12.6 0.9 44.8 29.3 2,72
50-100 23.6 78.6 12.5 0.9 44.8 29.2 2,7
Average data 20,5+0,1 78.6+0.1 12.6+0.1 0.9+0.1 44.8+0.1 29.2+0.1 2.7+0.1
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Continuation of Table 1

1 2 3 4 5 6 7 8 9
0-20 19.6 69.3 13.9 1.0 51.1 33 5,6
Ne 02 20-50 19.7 69.02 13.7 0.98 50.4 30 54
50-100 19.7 69.3 13.6 0.99 50.4 31 54
Average data 19,7+0,1 69.2+0.1 13.7+0.1 1.0+0.1 50.6+0.1 31+0.1 5.5+0.1
0-20 21.6 73.4 11.6 1.0 43.4 26.7 47
Ne 03 20-50 21.1 73.0 115 0.9 42.7 26.5 44
50-100 20.0 73.1 115 0.7 42.7 26.4 43
Average data 21,2+0,1 73.2+0.1 11.540.1 0.840.1 42.9+0.1 26.5+0.1 4.5+0.1
0-20 28.7 74.9 13.8 1.1 65.8 37.0 7,4
Ne 04 20-50 28.4 74.7 13.7 1.1 65.45 36.9 7,4
50-100 28.3 74.3 13.5 0.98 64.75 36.9 7,3
Average data 28,5+0,1 74.6+0.1 13.7+0.1 1.1+0.1 65.3+0.1 36.9+0.1 7.4+0.1
0-20 26.0 62.9 12.8 1.3 59.2 38.3 7,3
Ne 05 20-50 25.7 62.5 12.7 1.2 58.4 38.0 7,1
50-100 25.6 62.6 12.7 0.9 58.4 38.1 7,0
Average data 25,7+0,1 62.7+0.1 12.7+0.1 1.1+£0.1 58.7+0.1 | 38.2+0.1 7.240.1
Table 2

Content of heavy metals in soils of N-W direction (Sumgait) of the coastal zone of the Apsheron Peninsula

Land Cut Depth of Content of heavy metals, mg/kg
No sampling, cm Cu Zn Pb Cd Cr Ni Co
Clarks 20 50 10 0.1-1.0 70 40 8
0-20 28.9 89.9 17.4 0.15 49.0 13.9 3,5
Ne 6 20-50 28.7 90.0 17.4 0.12 48.6 13.7 3,1
50-100 28.6 90.0 17.2 0.11 47.9 13.7 3,1
Average data 28.7£0.1 | 89.9+0.1 17.3+0.1 0.13+0.1 | 48.5+0.1 13.7+0.1 3.2+0.1
0-20 32.9 93.9 13.5 1.4 80.2 44.8 8,8
Ne 7 20-50 32.7 93.4 13.3 1.3 79.4 445 8,6
50-100 32.6 93.4 13.2 1.2 79.1 44.3 8,6
Average data 32.740.1 | 93.6+0.1 13.3+0.1 1.3+0.1 79.6£0.1 | 44.5+0.1 8.7+0.1
0-20 30.5 92.7 15.8 1.3 103.25 53.0 9,4
Ne 8 20-50 30.3 92.5 15.4 1.1 102.6 49.8 9,3
50-100 30.2 92.1 15.2 1.1 102.6 50.0 9,1
Average data 30.3+0.1 | 92.4+0.1 15.5+0.1 1.2+0.1 102.9+0.1 | 50.9+0.1 9.3+0.1
0-20 36.9 89.5 16.8 1.5 112.0 39.1 76,7
Ne 9 20-50 36.7 89.4 16.1 1.3 111.3 38.6 76,5
50-100 36.5 89.2 16.1 1.2 110.6 38.3 76,2
Average data 36.7£0.1 | 89.4+0.1 16.3+0.1 1.3+0.1 111.3+0.1 | 38.7+0.1 76.5+0.1
0-20 26.7 72.9 12.5 1.3 79.1 29.8 53,6
Ne 10 20-50 26.5 72.8 12.6 1.2 78.4 29.7 53,5
50-100 26.3 72.6 12.0 1.2 78.1 29.6 53,4
Average data 26.5+0.1 | 72.7+0.1 | 12.4+0.1 1.2+0.1 78.5+0.1 | 29.7+0.1 | 53.5+0.1
Table 3
The content of heavy metals in the soils of the N-E direction (Buzovna)
of the coastal zone of the Apsheron peninsula
Land Cut Depth of Content of heavy metals, mg/kg
Ne sampling, cm Cu Zn Pb Cd Cr Ni Co
1 2 3 4 5 6 7 8 9
Clarks 20 50 10 0.1-1.0 70 40 8
0-20 16.2 8.6 9.5 0.9 65.4 39 4,6
Ne 11 20-50 16.1 8.4 9.3 0.8 64.4 37 4,1
50-100 16.1 8.3 9.3 0.6 63.4 38 4.4
Average data 16,1+0,1 8.4+0.1 9.4+0.1 0.7+0.1 64.4+0.1 38+0.1 4.4+0.1

178

BecTHuk KaparaHgmMHCKoro yHmBepcuteTa




Analysis of the content of heavy metal ions ...

Continuation of Table 3

1 2 3 4 5 6 7 8 9
0-20 18.7 39.7 8.5 0.9 58.8 36.8 4,7
Ne 12 20-50 18.4 39.4 8.2 0.7 58.4 36.5 4,5
50-100 18.3 39.2 8.3 0.6 57.7 36.7 4,1

Average data 18,5+0,1 39.4+0.1 8.3+0.1 0.7+0.1 58.3+0.1 | 36.7+0.1 4.4+0.1
0-20 16.7 36.9 10.9 0.7 63.7 41.6 5,9
Ne 13 20-50 16.5 36.6 10.7 0.4 62.6 41.3 57
50-100 16.5 36.2 10.8 0.5 61.6 41.2 5,6

Average data 16,6+0,1 36.6+0.1 10.8+0.1 0.5+0.1 62.6£0.1 | 41.4+0.1 5.7+0.1
0-20 20.8 55.5 10.0 1.2 66.1 28.8 7,4
Ne 14 20-50 20.4 55.3 9.7 1.1 66.5 28.7 7,3
50-100 20.4 52.2 9.6 1.1 65.1 28.5 7,1

Average data 20,5+0,1 55.3+0.1 9.7+0.1 1.1+£0.1 65.9+0.1 28.7+0.1 7.3+0.1
0-20 13.9 44.3 8.9 0.6 48.3 29.9 5,7
Ne 15 20-50 13.4 44.7 8.5 0.4 47.2 29.5 5,6
50-100 13.6 44.2 8.1 0.4 46.2 29.6 51

Average data 13,6+0,1 | 44.4+0.1 8.5+0.1 0.5+0.1 47.2+0.1 | 29.7+0.1 5.4+0.1

These parameters show the levels of heavy metals content, but do not give an answer about the degree
of relative enrichment of soils with certain trace elements in comparison with clarks of soils. According to
the data on the content of heavy metals the researched soils of the coastal territories of the Caspian Sea N-W
and N-E directions of the Apsheron peninsula can be grouped according to the degree of concentration. The
content of heavy metals (averaged over depth) in the soils of the N-W and N-W directions of the Apsheron

peninsula coastal zone is reflected in Figures 2 and 3.
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Zinc, copper, and cobalt have the highest concentrations compared to other trace elements. Presumably,
among the reasons mentioned above, the content of heavy metals in soils also varies depending on the loca-
tion of key areas from sources of technogenic release. Thus, deepening to the N-W direction of coastal zones
of the peninsula concentration of copper and zinc in 1.8 times, and cobalt in 9.5 times exceeds the really
permissible concentration according to clarks, generally accepted MAC.

Farther to the north at 500 meters their concentration is by order of magnitude higher: zinc —
93.4+72.6, cadmium — 1.3+0.12 (mg/kg). In the north-western direction, the concentration of copper is
markedly high, amounting in the upper part of the soil (0-20 cm) — 36.9 mg/kg, which exceeds the permis-
sible standard of 1.8 times. Along the eastern direction along the coastal zone, the concentration of heavy
elements decreases, being: zinc — 55.3+8.4, cadmium — 1.1+0.5, copper — 20.5+13.6 (mg/kg). Probably,
the excess of the concentration of elements in the soils, located in the western direction compared with a
point on the eastern direction (section number 15), is associated with an increase in the number of sources of
man-made pollution. To date, the prevailing power of industrial potential (over 70 %), which covers about
2.5 % of the total area of Azerbaijan, is located mainly in the territory of two cities — Baku and Sumgayit.
The concentration of such a large number of oil refining, petrochemical, oil production, metallurgy and pe-
troleum engineering enterprises in a limited territory has had a negative impact on the ecology of this region
[14].

Many heavy elements tend to be washed off the soil surface and accumulate in the lower layers, and
cadmium tends to accumulate in the upper soil layer and is poorly degradable in the natural environment,
which makes it very difficult to clean up [15].

The next group should include lead, indicators of which are close to clark units. This element has rather
high values in sediments, in some cases exceeding the geochemical background.

Lead concentration, which requires only strongly humusified soil to be fixed, is close to clark units in
Novkhana and Buzovna area (13.7+11.5 mg/kg and 10.8+8.3 mg/kg, respectively), exceeding MPC almost
1.7 in the western direction. The slightly increased lead content towards the direction of Sumgait is probably
due to the impact of the rise of highly saline chloride waters to the surface.

Chromium, copper, cobalt and nickel have higher content of elements in soils. The chromium content in
the Sumgait area is almost 1.6 times and cobalt 9.5 times higher than the permissible norms in all directions
of the superphosphate plant close to the Sumgait city.

Conclusions

Based on an analysis of the literature and factual data obtained, we can judge that the geochemical situ-
ation of the studied semi-desert coastal areas Absheron peninsula in general is unfavorable for the migration
of most trace elements, especially heavy metals deposited here, mainly in the form of insoluble hydroxides
and carbonates.

Under the influence of flooding, the average content of heavy metals (Cu, Zn, Pb, Cd, Cr, Ni, Co) in the
soil profile (0-100 cm depth) of flooded soils increased on average 2.7 times, with Cu, Zn, and Co predomi-
nantly accumulated here.

The soil cover of the coastal zone of the NW direction of the Apsheron peninsula is characterized by in-
creased concentrations (compared with previous years) of heavy metals, especially Cu, Zn, Pb [16, 17].

Changes in the level of the Caspian Sea and, as a consequence, periodic flooding of the coastal area by
sea water contributes to an increase in the concentration of heavy metals in the soil of coastal areas and this
increase, although not critically negative, but requires specific measures to eliminate the effects of heavy
metals in the coastal zones of the Absheron peninsula.
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H.T. Anuesa, P.A. Cagwiros, P.11. Mamenosa, C.51. Ml6agoBa

AnuepoH TyOeriHiH coJaTycTik 06irinaeri skarajgay aiMaKTapbIHAAFbI
aybIp MeTaJIJ1 HOHJIAPBIHBIH KYPAMBIH TAJ1ay

Maxkana AmnmepoH TYOETiHIH CONTYCTIK OeIiriHZIeri jkaranay aiMaKTapbIHBIH ayblp MeTalgapMeH Xep
JKaMBUIFBICBIHBIH JIACTAHYBIH 3€PTTEYre apHaIFaH. XalbIK YIIH JeMalbic aiMarbl PeTiHJe KbI3MET eTeTiH
Kacrmif TeHi3iHiH jkaFanay aiMakKTapbIHBIH YJIBI 3aTTapMEH JAaCTaHYBl YIKCH alaHJAayIIBUIBIK TYFBI3aIbl
’KoHe OyJ1 MacesIeHi LIelly YIIiH OChl ailMaKTap[bl ayblp MeTajgapFa Mep3iMJi 3epTTey KaeT. AJFall per
AmmepoH TyOeriHiH coarycTik Oemirinaeri aptypii aymanmapnarsl (BysoBHa, Cymraut, HoBxana) aysip
MeTaJap/blH KypaMblHa CAJBICTBIPMAIIBl Tajjay MKYPri3iImi dKoHE OJIap/blH JKUHATYBIHBIH OOJDKaMIIbI
cebentepi aHBIKTAIAbL. TYOEKTiH COMTYCTIK-OATBIC JXKOHE COJTYCTIK-UIBIFBIC OOIKTepiHAEri 3epTTEareH
TOIBIPAKTAp 3EpTTENeTiH TOMNBIPAKTHIH TEPeHMIriHe OaiIaHBICTBI ayblp METANIAP/bIH KOHICHTPAINI
JIopexecine Kapai tonracTelpsuiabl. Mempeim (77,0 mr/kr, 0—16 cm tepenmikre, Ne 03 kecy), MBIC >koHE
kagvuit (88 mr/kr xoHe 0-20 cm Ttepenmikre 0,36 mr/kr, Ne 05 kecy) Gacka MHKpPO3JIEMEHTTEPMEH
CaJIbICTBIPFaH/a €H JKOFaphl KOHIEHTpanusFa ue 60iapl. TyOeKTiH conTycTiK-0aThiC OAaFbITBIHAAFE! MBIPHIIIT
TICH MBIC KOHIICHTPAIMSICHI JKaNIBI KaOBUIIaHFaH HOPMaTapMeH CalbICThIpFaHIa colkecinme 1,5 xone 3—3,5
ece apragpl. 0-100 cM TepeHmikTeri cy OackaH TOMbIpAKTapAarsl ayblp Metanaap/siH, acipece Ni, Cd, Pb
oprama Meiuiepi Kacnuii TeHi3iHiH cynapsIMeH jkarajay ayAaHIapbiH Cy 0acy HOTIIKECIHIE OpTa eCcernmeH
2,7 ece ecTi. AybIp MeTanAap IbIH KaIIbl KYPaAMBIHBIH MOHI CONTYCTiK-0aThIC OAaFBITTa MAKCUMYMFa KETEIi.

Kinm ce3dep: nactany, ayelp Mertanmap, Kacmmii TeHi3iHIH 3KOXyienepi, TeHi3 ACHTEHIHIH ayBITKYBI,
JKarasiayJarbl TOMBIPAKTAp, TOBIPAK Cy OaCyBIHBIH CalIapbl, JKaranay SKOJIOTHSCHI, YIIbl KOMIIOHEHTTEP.
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AHaJu3 coiep:KaHUs MOHOB TSIKeJIBIX METAJLIIOB
B MPUOPEKHBIX 30HAX CEBEPHON YACTH ATNIIEPOHCKOr0 MOJIyOCTPOBa

CraThsl TIOCBSIIIEHA HCCIIEAOBAHMAM 3arps3HCHUS TSDKEIBIM METAJUIOM MOYBEHHOTO ITOKPOBA NPHOPENKHBIX
30H CEBEPHOM 4YacTW AIIIEPOHCKOTO MOJIYyOCTpOBa. 3arps3HEHHE NMpHOpeXHBIX 30H Kacmuiickoro mops,
CITy’KaIlUX B OOJbIIEH CTENEHN peKpeariMoHHOI 30HOH ISl HaceneH!s, TOKCHYHBIMH BEIlECTBAMH BBI3BIBACT
0OMBIIYI0 032004E€HHOCTh, M AN PEIICHUS 3TOH MpoOiaeMbl HEOOXOOMMBI MEPUOIUYECKHUE HCCIECIOBAHUSA
3THX 30H Ha HAJIMYME TSHKENbIX METalIoB. BriepBole ObLT MPOBEEH CPABHUTENBHBINA aHAIN3 COJEP KAHUS TSI-
JKETIBIX METaJUIOB B pa3HbIX paiioHax (By3oBHa, Cymrant, HoBxaHbI) ceBepHOH 4acTH ANIIEPOHCKOTO HOITY-
0CTpOBa M HaMeYeHHI IpeIojiaraeMble IPUINHBI UX HakoIuieHus. MccieryemMble OYBEL B ceBepO-3ara Hoit
U CEBEPO-BOCTOYHON YaCTSX IOJIyOCTPOBA CIPYIITMPOBAHEI IO CTEIIEHH KOHIIEHTPALMHA TSXKETBIX METAIIOB B
3aBHCHUMOCTH OT TIIyOWHBI HcciieayeMbIx mouB. Luak (77,0 Mr/kr, npu riyoune 0—16 cM, nmepeceuenue # 03),
Menp 1 kagmuid (88 mr/kr u 0,36 mr/kr npu riayoune 0-20 cMm, nepecedenue # 05) MMenu camble BEICOKHE
KOHIIGHTPALMK [0 CPaBHEHMIO C APYTHMH MHKpo3leMeHTamMu. KOHIEHTpanmuu IMHKa ¥ MEeId B CEBEpO-
3aIaJHOM HAIlIPaBJIEHHUH IOJyOCTPOBa yBENIUUUBAIOTCA B 1,5 1 3—3,5 pa3za COOTBETCTBEHHO IO CPAaBHEHHUIO C
oOmenpuHATEIMEA HopMamu. CpeiHee cofepikaHue TSHKENbIX MeTayuioB, ocodeHno Ni, Cd, Pb B 3atomneHHBIX
noyBax Ha rimyoure 0—100 cM, yBenHumiIoch B cpegHeM B 2,7 pasa B pe3yJbTare 3aTOIUICHUS MPHOPEKHBIX
paiioHoB Bomamu Kacnmiickoro Mopsi. 3HaueHHe OOLIEro KOJMYECTBA TSDKEIIBIX METAJUIOB JIOCTHIaeT MaKCH-
MyMa B CeBepO-3alaJHOM HalpaBICHHN.

Knroueswvie cnosa: 3arpsA3HCHUE, TAXKEIBbIE METAJJIbl, SKOCUCTEMbI Kacnwuiickoro Mops, KoJIe0aHust YPOBHHA
MopH, HpI/I6pe)KHLIe IIOYBBI, ITOCJICACTBUS 3aTOIIJICHUSA ITI0YB, DKOJIOTUA 6eper0301‘z’1 JIMHUH, TOKCUYHBIC KOM-
IIOHCHTHI.
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