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ENVIRONMENTAL ASSESSMENT OF SOIL CONTAMINATION
OF THE OIL AND GAS ZONE INDUSTRY ZONE

Abstract. The oil and gas industry, the main industry operating in many
OPEC countries, makes extensive use of radiation equipment, some of this
equipment are potentially dangerous to human health and the environment if
not controlled every time.

The goal of our work is to develop scientific-methodical foundations of
radio-ecological and radiation safety at the enterprises of the oil and gas
complex, to ensure safe living conditions for staff and the
population living in adjacent territories. The article considered:
the role of groundwater in the radionuclide contamination in oil
fields. Depending on the chemical type of ground waters, enclosing
rocks state, and relation in the oil-water-rock system, various
anomalies formation is possible.

Gamma  spectrometry analysis has investigated the nature
of radioactivity and determined that the elements of uranium-radium
are the main cause of radiation background. Based on this data,
we estimated the radioactive background of the surrounding environment
and made a map of where were indicated the most dangerous
radioactive areas. The article describes the radiation background of the
study field environment. The article 1is shown local fields of
radionuclide contamination and the results of the investigations conducted
for studying the radioisotope  composition of  technogenic
anomalies and the mechanism of their formation.
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In the end, the results of the study showed that regular radioecological
monitoring is necessary in the territories of the Apsheron Peninsula oil fields
to prevent radiation hazards.

Key words: environment, radionuclides, ionizing radiation, oil-gas,
radionuclide pollution.
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MYHAM-TA3 AUMATbI TOIIBIPAFBIHBIH JIACTAHYBIH
IKOJIOI'UAJIBIK BAT'AJIAY

AHHoTamusi. MyHail oHe ra3 eHepKaciOi, KONTereH elaepae KYMbIC
icTelTiH jkahaHIBIK cajla COyJe IIbIFapy TIeHepaTropiiapbl MEH IKaObIK
JKOHE alllbIK PaMOAaKTUBTI Ke3JIep/i KCHIHCH MaijagaHaabl, oJapibIH
KeloOipeynepi erep onapabl THICTI Typae OakbUlaMalThIH Oosica ajnam
JeHcaysIbIFbl MEH KOpIIaFaH opTa YIIiH BIKTUMas Kayinrti. bynan Oacka,
OHJIIPY, TEXHUKAJIBIK KbI3MET KOPCETY JKOHE Mal1ajlaHy/IaH IIbIFapy Ke3iH/e
KOJUIEKTOP JKBIHBICHIHAH IIBIFATBIH TAOWUFH PATUOAKTHBTI MaTePHAIIbIH
e19yip Meuepi Ke3uece/i.

JKahaHbIK 9KOJOTHSIIBIK TIPOOIeMaIapIbIH IIIHAE PaIH0IKOIOTHSIIBIK
Kargal KopllaraH paJMOaKTUBTUIIKTIH aJaMHBIH TIPUIUIIK €Ty OpTachlHA
OCepiHIH €H a3 3epPTTeNIreH cajachl PETIHIE epeKIle Hazap ayaapyibl
tanan ereai. COHFBI yakKbITKa JeiiH atMocdepaHblH >KoHE >Kep OeTiHiH
PaZMOAKTUBTI JaCTaHy KO3/Iepi HET131HEH KacaH/Ibl PaIMON30TONTAP OOJIBII
TaOBUIAIBI A€ €CEIITENI].

Makasaja MyHaii KeH OpBbIHAAPBIHBIH PATUOHYKIUATEPMEH JTIaCTAHYbIH-
JIaFbI JKEP aCThI CYJIAPBIHBIH POJIi KOPCETUITEH.

Tyiiin ce3nep: KopiaraH opTa, paIuOHYKIHITEP, HOH/IAYIIIBI COYJICIICHY,
MYHai-ra3, paJHOHYKIUITIH JIACTAHYbI.
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SKOJIOIT'MYECKAS OLIEHKA 3AT'PSI3HEHUS ITIOYB
HE®TEI'A30BOM 30HbI

AnHoTtanmsi. HedTsHas W ra3oBas NpPOMBIIIJIEHHOCTb, INOOAIbHAS
0Tpaciib, AEUCTBYIOIAasi BOMHOTUX CTPaHaX, LIMPOKO UCIIOIb3y€ET T€HEPATOPhI
U3JTYYEHHUs, 3aKPBIThIE U OTKPBIThIE PaHMOaKTUBHbIE HCTOYHUKH, HEKOTOPbIE
13 KOTOPBIX NOTEHIIMAIBHO OMIACHBI JUIs 3710POBbsI UETIOBEKA U OKPY KarOILEn
Cpenbl, eciii UX He KOHTPOJIMPOBAThH JOJKHBIM oOpazoM. Kpome Toro, Bo
BpeMsl J0ObIYM, TEXHUYECKOTO O0CIYKUBaHUS M BBIBOJIA U3 HKCILTyaTalluu
BCTPEUAIOTCSl 3HAYMTEIbHBIE KOJIMYECTBA €CTECTBEHHOIO PaJuOAKTHUBHOIO
marepuaia (HOPM), npoucxozsimiero u3 nopoas-KoJuIeKTopa.

Cpenn 1100aJbHBIX SKOJOTMUYECKUX TMPOOJIEM pPaauO0dKOIOrHYecKast
oOcTaHoBKa TpebyeT 0co00ro BHUMaHUs KaKk HauMeHee n3yueHHast 00J1acTh
BIIMSIHUSL OKPYXKAIOLIEH paJuOaKTUBHOCTH Ha Cpely OOMTaHUs YelOBEKa.
Jlo mocnenHero BpeMEHU CUMTAIOCh, YTO MCTOYHUKAMU PaJUOAKTHUBHOIO
3arpsi3HEHUs] aTMOC(Epbl M MOBEPXHOCTH 3€MIIM SIBISIOTCS B OCHOBHOM
HCKYCCTBEHHBIE PaJHONU30TOIBL. B cTaThe mokazaHa poJib NOJ3EMHBIX BOJ B
3arps3HEHUH PaIUOHYKINaMU HEPTIHBIX MECTOPOXKIEHHH. B 3aBucumoctn
OT XMMHMYECKOTO THIIA IMOJ3EMHBIX BOJ, COCTOSHHUS BMELIAIOIINX IMOPOL,
COOTHOLICHHUS B CHUCTeME He(Th-BOAA-NIOPOAAa BO3MOXHBI Pa3IUYHbIC
BapuaHThl (OpMHUpPOBaHMS aHOMANMW. PaaueBble aHOMAIMM IIUPOKO
pa3BUTBl Ha MECTOPOXKICHUAX OSKCIUTyaTUPYEeMBbIX HE(TAHBIX 3ayiexein
BEPXHEN 4aCTU NPOAYKTUBHOM TOJIIIH.

ITo pe3ynpraTam HaIIMX aHAIU30B OblIIa COCTaB/IEHA paluallMOHHAast KapTa
U BBIJENIEHBl Haubosee OnacHble YYacTKU MO YPOBHIO PaJUOAKTUBHOCTU
n3ydyaeMoil Teppuropuu. llenpro ramma-crieKTpOMETPHUYECKOTO aHaIu3a
UCCIIEN0BATh MPUPOAY PAJAMOAKTUBHOCTH XMMHMUYECKHMX JJIEMEHTOB U
OIIPENENIUTh, YTO MMEHHO D3JEMEHTHlI YypaH-pajuil SIBISIOTCS OCHOBHOM
NPUYMHON paguannoHHoro goxa. Ha ocHOBE 3TUX JaHHBIX MBI IPOU3BENIN
OLIEHKY pPAaJUOAaKTUBHOIO (OHA OKPYKAWOLIEH cpeasl M COCTaBHIN
KapTy, Ha KOTOpOH OBbUIM yKa3aHbl HauOojee OMacHble PaauOAKTUBHBIC
pailoHbl. B KOHEYHOM WTOre pe3yibTaTbl, IOJYyYEHHBIE B pE3yJIbTaTe
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3TOTO HCCJENOBaHMs, MOKA3alId, YTO HAa TEPPUTOPUSX HE(TEIpPOMBICIOB
ATIIIIEPOHCKOTO  MOJIyOCTPOBA HEOOXOAMMO MPOBOIUTH  PETYISPHBIN
PaAMO’KOJIOTHYECKUIT MOHUTOPUHT JUIS MPEIOTBPALCHHUS pagHallMOHHON
OTIaCHOCTH.

KuroueBble ci10Ba: pagroHyKIH/IbI, HOHU3UPYIOIIEE U3ITydeHue, He(Th-
ra3, OKpy>Karomias cpefia, paiuoOHyKINIHOE 3arpsi3HEHUE.

Introduction. Correlation of elevated concentrations of natural
radionuclides with oil fields known since the beginning of the 20th century.
In preparation, this article was intended to demonstrate to readers as much
as possible wide range of changes in background parameters and possible
mechanisms for the formation of its local features, which, as a rule, have run
into practitioners.

Radioactive pollutants mainly have natural origins and contents of
the naturally radioactive elements K, U, and Th in rocks are reported in
conventional units of % K, mg/kg U and mg/kg Th. Radium (Ra), thorium
(Th), uranium (U) and are the most widespread pollutants among the
naturally-occurring radionuclides. Following various technogenic processes,
the naturally-occurring radionuclides can become a serious threat to the
ecosystem (Aliyev, 2007:5).

The concentration of the gamma-emitting radionuclides, except for #
K, inhuman is so small that none of them can be detected using normal
whole-body counters available to measure any intakes of radionuclides by
occupational workers (Abison, 2001:3).

Differentially, the 238-U/235-U ratio has increased over time due to the
faster radioactive decay of 235-U (Hamlat et al., 2001:6).

The incompatibility of uranium implies that highly differentiated felsic
rocks (igneous rocks that are rich in feldspar and silicon) tend to have
higher contents of U: granitic rocks contain an average of 2 — 5Smg/kg of
U, depending on the magma source and the differentiation path (Wilson,
1992). Metamorphic and sedimentary rocks deriving from felsic materials
will inherit the U concentration of their parent rocks, as the most abundant
U-bearing minerals are typically resistant to weathering processes. Significant
enrichment of U in sedimentary rocks can be achieved by densitydriven
accumulation of these minerals, typical of placer deposits, as well as by
absorption and/or adsorption of U in organic matter.

Thorium is a trace element in the Earth’s crust (5.6 mg/kg) with a relative
enrichment in the upper crust (10.5mg/kg) due to its strong lithophile metallic
character. Concentrations in common rock types range from 1.6 to 20mg/kg.
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Monazite sands are one of the main sources of thorium, containing about
6% thorium. Consequently, monazite sand deposits are one of the areas with
unusually high natural radioactivity. At present, thorium has a major use in
nuclear power as a potential source of fissile material.

Amongst the daughter products of 232-Th, the major radiological hazards
come from the radium, radon, and polonium isotopes.

The natural radioactivity in rocks depends on their type and on how and
where they were formed. Rocks can be classified into igneous, sedimentary,
or metamorphic ones according to their formation process. Igneous rocks
are formed from magma, either inside a magma chamber (thus forming
magmatic rock like granite or diorite), inside intrusions (forming intrusive
rock like dolerite), or from lava flows (forming volcanic rock such as basalt
or rthyolite).

Materials and methods. Radioecological studies in Azerbaijan started
in 1988. It was established that the natural radioactive background of the
Absheron Peninsula, formed by weakly radioactive sedimentary rocks,
fluctuates around 6-8 mcR/h.

The sites in question were chosen on the territory of Bibiheybat and
Zykh-Hovsan oil fields of Absheron peninsula. The data considered here are
the results obtained from 10 different points as follows: samples 1 from the
center of Zykh lake, samples 2 and 3 from Duzlu lake, and three samples
from surface runoffs. Produced water samples were collected out of onshore
and offshore locations on the territory of the Bibiheybat field.

Experimental method. For our research we used different methods -
were analyzed using gamma-spectrometer according to generally accepted
methods for the assessment of the contribution of each element to radionuclide
pollution. Based on such a favorable radioecological situation, within the
limits of the given region, it was determined the presence of numerous local
and area sites where, as a result of technogenic activity, radioactivity exceeds
the acceptable radiation level by tens, hundreds, and more times.

For this research, we used ARL™ OPTIM’X WDXRF Spectrometer and
this spectrometer provides all the benefits of wavelength dispersive x-ray
fluorescence (WDXRF), one of the most versatile methods for elemental
analysis of solids and liquids.

The analyzed sample is placed in a fixed position under the detector (fig.
1), then the spectral capture time is entered from the “Analysis” panel with
the “ Acquisition” tool t Aoquisition — 86400 sec. From Genie 2000 program
alpha-spectrum assembly is started by pressing the “Start” button (Kelsey
etal., 2016:11).
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Figure 1. ARL™ OPTIM’X WDXREF spectrometer

When the error of the analyzed peak area is less than 26 (P = 95%
confidence), spectrum accumulation stops and the gamma spectrum is saved
with the same identification code (Briickner et al., 2003:108).

The sample analyzed by the alpha-spectrometric method, unlike the
gamma-spectrometric method, is measured on the spectrometer when it is
electrolyzed on stainless steel disks (Young et al., 2016:11). Preparation for
alpha-spectrometric analysis of uranium isotopes in the sample is as follows.

Results and discussion. After our experiment in the spectrometer
produced results are shown in the figure (2; 3).

1JI

0 5 10 15 20 25 30

Figure 2.Regularity of radioactive balance with the isotope *'“Pb, a decay product of the

isotope **Ra
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Figure 3. Regularity of radioactive balance with the isotope ?*Ac, a decay product of the
isotope **Ra

A characteristic feature of radionuclide contamination of the territory of
the Absheron Peninsula is that pollution occurs with radioactive isotopes of
natural origin but as a result of technogenic processes.

Meet pollutions formed by artificial isotopes or large accumulations of
potash fertilizers (Table 1). So, by developing the dynamics of pollution it is
necessary to follow the solution of a particular task (Aliyev et al., 1996:5).

Table 1

Radionuclide composition of technogenic contamination of the Absheron Peninsula

Sampled area U8 e R Ra2% | Rn222 R | e TI208 | K40
(MsTh II) | (MsTh I) (Th) |(RaC)

Bibi-Haybat + + + + |+ + |+ +
Gum adasi + + + + |+ + |+ + |+
Surakhani + + + + |+ + |+ + |+
East of the Hovsan |+ - - + |+ - |+ - -
Zira - - - - - - - - +

The dynamics of pollution of oil-field areas can be schematically modeled
quite simply. In the process of interaction of water solutions with rocks and
oil deposits, pollution happens as a result of the removal of radionuclides
of the uranium-radium and thorium series from the depths to the surface
(Khalilova, 2016:5). This is typical for hard waters of the upper layer of the
productive series, characterized by high mineralization of chloride-sodium-
calcium composition of sulfate-free with low content of bicarbonate ions.
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These waters leach radium from rocks with normal dispersion of radioactive
element content, where radium and its isotopes are in adsorbed form. The
processes of radium leaching from rocks take place in the presence of
corresponding cations of alkaline-earth elements in waters. In addition to
these factors, a huge role in the formation of contaminated areas in the oil
areas is played by the presence of mobile contact of water with rocks and oil,
which takes place during its extraction (Cannon et al., 1971:123).

In comparison with radinm uranium distribution in formation waters
of oil, fields have an opposite character. If the maximal levels of radium
isotopes content are typical of hard high-mineralized waters then uranium
content m these waters is lower than in alkaline ones. In alkaline waters,
the low limit of uranium concentration is not less than n x10%g/l, for hard
waters it doesn’t exceed nx10-7 g/l. It was established that in the neutral and
weak-alkane environment the uranium transition from rocks into solution
increases with temperature, incidentaily radium nearly is not leached. But as
acidity increases the leaching of uranium and radium increases as well. At
a low concentration of CaCl, uranium comes into the solution intensively,
on a high concentration - uranium content in water decreases sharply. High
concentrations of chloride (Na® Mg" Ca") act in the same way because at
this time uranium precipitates as Ca [UO, (CO,),], and owing to chloride
presence radium comes into the solution easily (Zielinski, 1999).

However, these processes are much more complicated than their schematic
representation. So, at the beginning of the research on the reasons for the high
radium content of oil waters L.V. Komlev established that radium content in
the water of the same well varies greatly over time. Further research showed
that waters of the same reservoir, similar in chemical composition, sometimes
contain sharply different concentrations of radium. The dynamics of this
process (2) become clear if all peculiarities of interaction between rocks
and waters with different salt compositions are taken into account (Heaton,
1995:5).

Typical concentrating ***Ra for oil field waters is (3-8) 10-11%, the highest
in the waters of the study area - 1.83 10-8%. This water is usually enriched
with isotopes 2?¢??2*Ra in times compared to sulfate and hydrocarbonate
water.

For example, as has been shown above, at low concentrations of CaCl,
the intensity of uranium leaching increases, while at high concentrations it
drops sharply (3).

1. In contact of calcium-containing waters with carbonate rocks exchange
reactions can occur over the surface:
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Na,CO, + Ca*" + 2C1>CaCO3 + 2Na* + 2Cl
MgCO, + Ca** + 2Cl ->CaCOs3 + 2CI' +Mg*

Due to the formation of a hard-soluble compound CaCO, on the surface
of the rock at high concentrations, uranium leaching becomes more difficult.

2. Uranium with calcium in the presence of carbonate ion forms a hard-
soluble complex compound such as Ca, [UO, (CO3)3]. By the increasing
concentration of CaCl, in the solution, the formation of this compound and
precipitation of uranium in the precipitate is possible. The leaching of uranium
from rocks by CaCl, solutions of various concentrations reflects the complex
nature of this phenomenon. As the increasing of CaCl, concentration in the
solution, the leaching first increases intensively and then decreases.

In this case, it is important to note that firstly decreasing radium leaching
corresponds to the concentration of CaCl, in the solution, at which the
leaching of uranium from rocks stops. This is explained by the fact that with
the growth of calcium chloride concentration the percentage of precipitation
of calcium in the solution increases. As a result, it can be concluded that
uranium is extracted by waters in those cases where the water contains
NaHCOs3 or at a moderate concentration of CaCl,.

By the increasing concentration of Na+, Mg*", and Ca*" chlorides
in solutions, uranium leachability decreases, which is explained by its
precipitation in the form of Ca,[UO,(CO,),].

An increasing concentration of these salts in solutions contributes to the
leaching of radium. This may partially explain the genetic meaning of a
regular distribution of radioactive elements in Plateau waters of oil fields.

Therefore, studying the nature and dynamics of pollution in various areas
needs an individual approach in each case.

Dynamics of distribution of radioelements on depth in the system of rocks
- reservoir waters - oil and in conditions of a terrestrial surface can be shown
on an example of the concrete situation developed during the development
of deposits and oil production. To begin with, it is necessary to take into
account that waters are always accompanied by oil. Oil is in permanent
contact with water both in the deposit and especially in the processes of
migration or movement in space. Thus, it is necessary to take into account
that oil and formation waters are sharply different both in composition and
in the chemical type of waters.

Table 2 shows the coefficients of uranium or radium enrichment of waters
depending on the hydro-chemical type, i.e., alkaline waters are enriched
with uranium and radium respectively 2 and 700 times, and hard waters are

86



Reports of the Academy of Sciences of the Republic of Kazakhstan

depleted in uranium by a factor of 10 and enriched in radium by a factor of
4000.

The thorium-uranium relations show that the contents of thorium in
waters and oils do not depend on the hydro-chemical composition of
waters (Zielinski et al., 1999:240). Radon during the contact of the radium-
containing solution with oil is strongly absorbed by it, thus violating all
balanced relations in the uranium-radium and thorium series (Schmitz et
al.,2003:16). Besides that, at the contact of waters with rocks of oil strata, it
is necessary to take into account a variety of lithological differences - clays,
sands, etc. that also influences on processes of redistribution of radioactive
elements.

Table 2
Enrichment of reservoir waters of oil deposits with uranium and radium

Water Uranium,% | Radium,% | Enrichment coefficient
uranium radium
Ocean 2x107 1x101
Reservoir waters of oil deposits
Alkaline 4x107 7x10°12 2 700
Hard 4x108 4x10M 0,2 4000

The whole process of the presented assessment shows that during the
geological time in the process of migration and formation of deposits in
reservoirs and as a result of constant contact with formation waters, as
a consequence, probably, many times broken and established balance,
distribution and redistribution of radioelements between oil and water takes
place.

In such a process, depending on the chemical composition of oils, i.e.
the presence of components capable of accumulating radioelements and
depending on the hydro-chemical type of contacting waters, determining the
forms of existence of radioelements in rocks and formation of water, oil, and
formation water will be depleted or enriched with radioelements, not to the
same extent.

This circumstance allows substantiating the reasons for “spotting” the
polluted territories of oil fields and indicates the necessity of a detailed study
of the distribution of increased radioactivity in different territories. In this
lies the difficulty of cleaning up the oil fields from radioactive pollution
(Webb, 1975; Dissanayake, 1984).

The pollution of the territories of the old lodine plants and their
surroundings occurs in a somewhat different way. lodine-bromine waters
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exploited by these plants are distinguished by a high concentration of radium,
for it is the hard waters of the upper part of the productive series that are rich
in iodine and bromine (Aliyev, 1996).

The main cause of pollution of oil field areas and territories of iodine plants
is the presence of radio-bearing water, which together with the extracted oil
comes to the surface and contaminates the environment (table 3, 4).

It should be emphasized that the Iodine plant Ramana and Surakhani
have been demolished and waste hazardous substances have been disposed
of in special zones.

Table 3
Radionuclide composition and level of radioactive contamination of the Absheron
Peninsula

Sampled area Radiation level, mcR/h | Level of radio active | Radiation zone on
contamination the map (figure 3)
Bibi-Haybat 9-9,5 High I
Gum adasi 3,5-4,0 low 111
Surakhani 4,5-5,5 medium I
East of the Hovsan 4,0-4,5 medium 11
Zira 3,5-4,0 low 111
Table 4.
The maximum permissible concentrations of trace elements in the body have been
established
Nameofanelement Blood (mkg/ml) Urine (mkg/ml)
U 0,06 0,07
Ac? 0,1 0,06
Ra?$ 0,2 0,004
Ra?* 0,08 0,8
Rn??? 0,005 0,04
Rn?? 0,03 0,02
Bi2! 0,004 0,02
TI208 0,9 0,1
K# 0,25 0,08

Conclusions. Water for iodine extraction is passed through activated
carbon, on which radioactive elements are adsorbed along with iodine. During
further processing of the coal, the iodine is extracted, and the uranium and
radium are discharged together with the coal into the settling tanks, which
are located in the open air. The radioactive elements are partly washed by
atmospheric precipitation and carried far beyond the plants, polluting the
environment, and partly carried by winds, also polluting the environment.
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According to our analyses, was created a radiation map and were identified
the most dangerous areas according to the level of radioactivity in the study
area (fig.4).
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Figure 4. Map scheme of radioactivity environment in oil and gas industry zone.

Another mechanism of pollution of separate areas refers to the processes
of separation of oil and water in tanks, for its subsequent transportation
for processing. In this operation, oil and water are piped into tanks, where
they are defended. Then, the water, together with the rocks flows into a lake
(Zykh-Hovsan) or directly onto the surface of the ground (Gumadasi Island).
Water and sand are heavily polluted with radionuclides which concentrate
on the ground surface.

There are many more ways of polluting the territory of the Absheron
Peninsula. In particular, during the operation of oil equipment at the fields
with an increased concentration of radioactive elements, sediments highly
enriched with radioactive elements are formed on the inner surfaces of
the pipes. When pipes are cleaned, or sometimes just folded, dirty areas
are formed, and near the working premises, sometimes in the territory of
settlements.

It is possible to imagine the processes leading to pollution of the channel
bed through which radioactive waters flow to the sea. Here the mechanism
of sorption operates on all objects, which are washed by these waters. Thus,
the pollution of the territory of the Absheron Peninsula with radioactive
elements takes place in different ways.

89



ISSN 2224-5227 3.2022

Based on pollution lies technogenic processes associated with the
development and exploitation of oil fields, iodine-bromine extraction, repair
of equipment, oil processing, etc. Pollution in these processes occurs by
radionuclides of natural origin. Pollution caused by artificial isotopes is
local and confined mainly to landfills.

Finally, results derived from this study found that regular radio-ecological
monitoring should be implemented on the territories of the Absheron
peninsula oil fields to prevent radiation danger.
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YM. AXMEJACA®HUH - OCHOBATEJIb
T'UJIPOTEOJIOTMYECKOM HAYKH B KABAXCTAHE

B.!. Janunos-Janunbsan
WuctutyT Boaubix npobnem PAH, unen-koppecnonnent PAH
E-mail: ellina.shamfarova@gmail.com

YM. AxmeacapuH —  KpyHNHEHIIMHA  yUYCHBIH-IHIMKIIONEIUCT,
ruaporeosor, reorpad, skouor, I'epoit Conmanuctuyeckoro Tpyna, nuoHep
ruznporeonoru B KazaxcraHe, oquH M3 caMblX SIPKMX IpEICTaBUTENIEH
OrecTsIIel KOropThl YYEHBIX, C €r0 IMEHEM CBS3aH PACLBET Ka3aXCTAHCKOM
Haykd. OH SBJISETCS aBTOPOM YHUKAJIBHOM METOIMKH IOMCKA MOA3EMHBIX
BOJI B 30HE 3aCYLIUINBBIX ITyCTHIHb.

Ero Tpynel, HayuHble OTKpBITMSI HAaMHOIO MEPEXWIN YYEHOro, U
aKTyaJIbHOCTb WX B YCJIOBUSX Je(UIMTAa MPECHOM BOABI HA IUIAHETE
Yype3BbIYaifHO Bo3pacTaeT. PaboTas B CIIOKHBIX KIMMAaTUYECKUX YCIIOBUSIX,
OH 00cJieIoBaJl OTPOMHBIE MPOCTPAHCTBA 3HOMHBIX IE€CUYAHBIX ITYCTHIHb
Kazaxcrana u Cpenneil A3uM, CUMTaBIIMECS COBEPLICHHO O€3BOIHBIMHU,
UCXOJS M3 HayYHBIX IIPEINOCBIIOK, OTKPbUI MHOTOYUCIIEHHBIE 110136 MHbIE
MOpsi, 03epa, pPeKH, pacmudpoBad U OOBIACHWI HUX MPOUCXOKICHHUE,
OIIPENEIWII PECYPCHl U HAMETHII IIIMPOKUE NEPCIIEKTUBBI UX UCIIOIb30BaHU
Ha OJ1aro yesoBe4YecTBa.

Ilocne ycnemHon 3auThl KaHIUAATCKON auccepranud B MOCKOBCKOM
reosioropasseiouHoM uHctuTyTe MM. C. Opmxonukunaze B 1940 ronmy,
no comnacosanuto ¢ Buue-npesugeHTom AH CCCP, axkanemuxom O.1O.
[IImuaroM, ObLT HampaBiieH B Ka3aXCTaHCKUH ¢winan AKaJeMHHd Hayk
CCCP B 1. Anima-Arte, /1€ UM BIiepBble OblI co3aaH CeKTop rUApOreosoruu
U MH)KEHEPHOU T'€0JIOTHH.

BropaBenukoiiOteuectBeHHOMBOIHBI(1941-19451T) V.M. Axmencadun
OpraHHU30BaJl ¥ BO3IVIaBUJI KOMIUIEKCHYO DKCIIEIULIMIO B IIy CTBIHHBIE pAallOHBI
pecryOiauKH Ui BBIABICHHUS BO3MOKHOCTEH HAXOXKICHUS M COJCpIKAHUSA
9BAaKyMpPOBaHHBIX Ha BOCTOK 3aBOZOB, NPEANPHUATUI U CKOTA: IPEICTOSIIO
BBISICHUTb, UMEETCS JIM B IYCTBIHAX JOCTAaTOYHOE KOJUYECTBO MOA3EMHBIX
BoJ. Okazanoch, 4To B oOcienoBaHHBIX pailonax FOxnoro Kaszaxcrana
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MecYaHble IMyCTHIHU He OE3BOJAHBI MU B HHUX HIMPOKO PACHpPOCTPaHEHBI
T00pOKaUYeCTBEHHBIC ITOA3EMHBIE BOJIBI, IIPUTOHBIC IS UCIIOJIb30BAHMS.

B 1947 . YM. Axmencadun 3amuTuil AOKTOPCKYIO JUCCEPTALUIO B
Mockse. B 1951 roay Beimyctun Oombiryto mMoHorpaduto «Ilomzemubie
BOJIBI TECUAHBIX MACCUBOB IKHOW yactu Kaszaxcrana». B atoit pabore u
B pslie CTaTeil BIEpBbIE B OTEUECTBEHHON U 3apyOexHOU TUApOTeooTur
BCECTOPOHHE OCBEIIAETCS MH(UIBTPAIMOHHOE MIPOUCXOXKICHHE,
HAKOILJICHHE, PAcHpOCTPAaHEHHE PETHOHANBHBIX PECYpCOB TMOA3EMHBIX
BOJI, METOJOB HUX ONpeJesieHus. BbIgBIEHHbIE TpPU D3TOM PECYpChI
N0OPOKaYeCTBEHHBIX MMOI3EMHBIX BOJ AAJIM MOIIHBIN UMITYJIBC K Pa3BUTHIO
apUIHON THIPOTCOIOTHH.

B roael ocBoeHus IIeHHBIX 3eMmenb Y. AxmencaduH BO3IIABHII
ruaporeonorndeckue uccienaopanus B CeepHom Kazaxcrane. 3mech
OBLITH ONpeIeTIeHbI TIEPCTICKTUBHBIE BOJOHOCHBIE TOPHU30HTHI, COJIEPIKAIIINE
3HAYUTEIIBHBIC 3aI1achl MOA3EMHBIX BOJI, 3 CUET KOTOPBIX PeIlIeHa mpodiiemMa
BooobecneueHust 400 IEIMHHBIX COBX030B, KOJIX030B, MHOTHX PallOHHBIX
LIEHTPOB, JKEJIE3HOJOPOKHBIX CTAHIUH | T.I.

BboneeuerBeptu Beka Y. Axmencadun u3yda riyOMHHYO THIPOTEOI0T IO
apuIHBIX pailoHoB. [Ipu 3TOM UM ObUIH YCTaHOBIICHBI HAYYHbBIE TTOJIOKEHUS,
HMEIOIIME TEPBOCTEIICHHOE 3HAu€HHWE HE ToJIbKo i Kazaxcrana, HO
U N1 MHOTHUX 3acCylUIMBBIX pa3BUBAIOMIMXCS cTpaH. OHM MO3BOIHIN
€My BIEpPBbIE B HUCTOPUU THIPOTEOIOTMUYECKUX HMCCIENIOBAaHUI y HAaC U 3a
pyOexoM co3naTh U OmyOnuKoBaTh (yHIAMEHTAIbHbBIE IPOTHO3HBIE KAPThI
apTre3uaHcKkux OacceitHoB (¢ MoHorpadwusimu), BbIIBUTh 70 apTe3MaHCKHUX
0acceiHOB, OIIEHUTH COJEP)KAIIMECS B HUX OTPOMHBIC BEKOBBIC 3aItachl
NO0OpOKAUYeCTBEHHBIX  TOJ3EMHBIX BOJ, paBHbIE 7,5 TPUUIMOHAM
KybomeTpoB (comsmepumbie ¢ oobemMom 70-u o3ep banxarr), exeromHo
BO300HOBIISIFOIIMECS B pazMepe 48 MIpI.Ky0. METPOB.

B 1951 rony VY. Axmencadun u3dbupaercsi 4iIeHOM-KOPPECIOHIEHTOM, a
B 1954 — akanemukom Akanemuu Hayk Kazaxckoit CCP. B 1965 1. Bnepsbie
OpraHu3oBajl eIMHCTBEHHBIN B cucteme Akaaemuil Hayk CCCP Uucturyr
THAPOTCOIOTHU U THIPOPUZUKH.

Ero kpynHble Hay4HbIE JOCTHKEHHS MO3BOJIUIN 00€CTIEYUTh MOI36MHON
Boziol okosio 69 roponoB Ka3zaxcraHna, 4 ThICSYM HACENEHHBIX IYHKTOB,
00BoAHUTH 115 MiTH.Ta macTOuI, opocuTh 10 60 THICAY Ta 3eMEb.

OO6nanas napoM Hay4yHOTO MPEABHACHUS W OOJNBIIUM IMPAKTHUYECKUM
ombIToM, Y. AxmencaduH BbICTyHal MPOTHUB CO3JIAHUS HEKOTOPBIX
THIPOTEXHUYECKUX COOPYKEHMM, MOTYIIMX BbI3BATh OSKOJIOTUYECKUE
karacTpodsl. Bo MHOrOM ero mporHo3sl MOATBEPAUINCE. OH €TMHCTBCHHBIN
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HE TIOJINTKCAJT 3aKJIFOUCHHUE MTPABUTEILCTBEHHONW KOMUCCHH O CTPOUTEILCTBE
KbI3bUIKYMCKOTO KaHama, T.K. 3TO MPUBENO Obl K YMEHBIICHUIO IPUTOKA PEKU
Cripnapbu B ApalibCKoe MOpE U TEM CaMbIM CITIOCOOCTBOBAIIO OBl YChIXaHHUIO
ApaiabCKoro Mopsi.

BasxubIM BopocoM npo0ieMbl 0XpaHbl OKPY>KaroIiel cpeibl Oblia 0OXpaHa
o3epa banxanr B ¢Bsi3u co cTpouTenbcTBOM Karmuaraickoro BOJoXpaHIIHINA
Ha peke Mmu. CTpoHuTenbCcTBO M 3a00p 3HAYUTEIBLHOTO KOJIMYECTBA BOIBI
n3 pekun My Ha ero 3amojiHEHHE MOINIM IPUBECTH 03epo banxam k
ydacTu ApalbCKOro MOpsi, T.e. K YCBIXaHHIO €ro KPYIHOH aensThl. Emy
noTpeboBaIuCh OONBIINE YCUIIHS, HAyYHbIE J0Ka3aTeIbCTBA, B TOM YHCIIE
U Ha MPaBUTEIHCTBEHHOM YpPOBHE, YTOOBI MMOKA3aTh HELEIeCO00pa3HOCTh
CTPOUTENILCTBA BOJIOXPAHUIIUINA U, YK BO BCSIKOM ClIydae HEe J0 MPOEKTHOM
oTMeTKU. B pesynbrare ynmajioch OTCTOATh MHUHHUMAJbHYIO OTMETKY
3aMOTHEHUST BOJOXPAHWIMINA W HEPaCIIMPEHHUS PHUCOBBIX IUIAHTAIMA B
HU30BbAX peku Mnu. Takum 06pa3zom yaanock crnacta o3epo bamxam xors
OBl Ha TIEPHO/T 3aITOJIHCHHSI BOJOXPAHMIIHIIA.

OH TaKxxe 000CHOBAJ ITOJIOKEHHE, UTO CTPOUTEIILCTBO THAPOTEXHHUECKUX
COOPY)KEHHUH Ha peKax, MPOTEKAIOIIMX B IYCTBIHHBIX palOHAX, MOXET
MoBJIeYb 32 cO00H yChIXaHHE BOJIHBIX OaccelHOB (03ep), B KOTOPbIE OHU
BIaJAI0T. B 30HaX C MOBBIIIEHHO celicCMUYECKOM aKTUBHOCTHIO — YCHIIUBATh
O0aJTLHOCTB 3eMJIeTpsiICeHUH. B TO ke BpeMsl MpaBHIIBHOE HMCIIOIb30BaHUE
MOJI3€MHBIX BOJ B 3TUX PaOHAX CHUXKAET OAJITIbHOCThH 3€MJICTPSICCHHIA.

YM. AxmencaduH SBISUICS PBAHBIM TMPOTUBHUKOM IEPEOPOCKH
Cubupckux pek B Kazaxcran u Cpennioro A3uto. COBMECTHBIMU YCUITHSIMU
¢ yuenbiMu apyrux Pecnyomuk CCCP npunsiTHE 3TOro pelieHus Obuio
MIPUOCTAHOBJICHO.

YM. AxwmencaduH SBISICTCS OCHOBATEIEM THIPOTCOJIOTHUECKON
HayKHd M cO3JaresieM IIKOJIbI apuaHoi reojoruu B Kazaxcrane. MM Obuio
MOATrOTOBJIEHO Oonee 60 KaHIUAATOB M JOKTOPOB Hayk. Kpome HaydHOM
paboThl, 3aHUMAJICS IMPEINOJAaBATEIbCKON JEATEIBLHOCTBIO, 3aBEIOBaJ
Kadenapoil TUAPOreoIOrud U WHKEHEPHOU reosioruu B KazaxckoMm ropHo-
MeTauryprudaeckom uHeturyte. B 1949 rony emy ObU10 IpHCBOEHO 3BaHUE
npodeccopa.

YM. Axwmencadun OblT rocymapcTBeHHbIM festeneM. B 1955-59
roznax u3dupascs aemnyraroMm u wieHoMm [Ipesunuyma BepxoBHoro Cosera
Kazaxckoit CCP IV co3biBa.

B 1955-60 rr. YM. Axmencadun Obutl wieHoMm [maporeosoruyeckoi
cekuuu HanmmonansHoro komuteta reojoroB KOHECKO. On HeogHOKpaTHO
oka3zpiBaj momoIb uepe3 KOHECKO B ruporeonornyeckux uccie10BaHusIxX
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BO MHOTHUX CTpaHax Mupa, B aBrycre 1960 r. oH cuenan JIokjaj Ha
TUAPOT€0I0OrHYeCKOM CeKIMU MexTyHapOAHOTO T€0JIOrMYEeCKOro KOHrpecca
B Konenrarene. B 1979 1. nmpoBoausi MeXayHapoAHbIE KypChbl MO JIMHUU
FOHEII B Mockse, Anma-Ate u YnMKEHTE 110 SKOJIOTHH IMacTOUII MUpa, Ha
KOTOPBIX MPUCYTCTBOBAIU MpPEACTaBUTENN adpUKAHCKUX, apaOCKUX CTpaH
U ApreHTUHBI, HEOJHOKPATHO KOHCYJIBTHPOBAJ IO BOIIPOCAaM OpPOILIEHUS
3aCyLUIMBBIX 3€Mellb IpeacraBuTeneil ApcTpanuu, W3pawns, Benrpuw,
®panuun u Kyseiita.

YM. AxwmencapuH HarpaxJIeH MHOTHMH IIPaBUTEIbCTBEHHBIMHU
narpagamu CCCP. B 1969 rogy oH Obul HarpakJeH BbICIIEH Harpaaon
CCCP, emy 6110 npucBoeHo 3Banue ['epos Counanuctuueckoro Tpyna.

Y.M. Axmencadun onyonukosain okoso 500 neyaTHbix padboT: u3 Hux 18
MoHoTpaduii 1 18 ruAPOreoIOrnIeCcKuX Kapr.

Y4uuThIBas 3aCIYTH YUYEHOTO, TOCJIE €0 CMEPTHU €ro UMs ObLJIO IPUCBOCHO
co31aHHOMY UM HCTUTYTY THAPOTEOI0OTHH U TUAPO(DU3UKH, OTHON U3 YIUIL
Anma-ATsl, yaeOHOMY 3aBeicHHIO Ha ero poauHe B CeBepo-KazaxcTanckoit
00J1acTH.

100-ntetue yuenoro nmpooguioch nog srugoit KOHECKO.
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CeeTJioN nmamMsaTu

CAJIBIKOBOW AJLJIBI
BANCBIMAKOBHBI

1 mrons 2022 roga Ha 76-M TOY KU3HU MOCIE HEMPOJODKUTEIBHON 00Ie3HI
ckonuanacs CagpikoBa AJiiia balicbiMakoBHA — TOKTOP PU3NKO-MaTEeMaTHIECKUX
HayK, akajeMuk MexayHapoanoit Epasuiickoit akamemun Hayk (IEAS),
3aBeaylomas jaboparopueid pernoHaibHoi ceiicMmunoctn TOO MHWucTtHTyTa
ceiicmonornn MYC Pecnybnuku Kazaxcran.

Anna baiicbiIMakoBHAa — W3BECTHBIM YYEHBI, HAy4HbBI pPyKOBOJUTEID
[IporpamMmer  «OneHKa CEHCMHUYECKOH OIACHOCTH TEPPUTOPHMA obmacTedl u
roponoB Ka3zaxcraHa Ha COBpEMEHHON Hay4YHO-METOJUYECKOM OCHOBE», OIMH
U3 aBTOPOB KapT celicMHYecKoro paiioHupoBaHust Teppuropun Kaszaxcrana
pa3HOM NeTalbHOCTH U CEHCMHUYECKOTO MUKpPOPAHOHMPOBAHUS TEPPUTOPUHU T.
ATnMarsl, BXOAALINX B IEPEUEHb HOPMATUBHBIX JOKYMEHTOB, PENIAMEHTHPYIOIINX
MIPOEKTUPOBAHUE U CTPOUTEILCTBO B CEIICMOAKTUBHBIX pernoHax KazaxcraHa.

Anna balicbiIMakoBHa pojuiIack B ceMbe ciyskamiero B ropozae llIbivkeHTe
HOxno-Kazaxcranckoit obnmactu 14 mas 1946 ropma, cpa3dy mociie OKOHYaHHS
JlennHrpaackoro By3a Hayasa paboTaTh B ceKTOpe ceiicMoioruu npu MHcTuTyTe
reonorun Axanemun Hayk KazCCP, na 6a3ze kotoporo B 1976 r. 6611 chopmupoBan
WncTtutyT ceiicMonornu. 37ech OHAa 3alUTHIIA KaHAWJATCKYIO JUCCEPTAIMIO B
1992 1., a 3atem B 2010 I. — TOKTOPCKYIO Ha TeMy «CelcMOIOTHYECKUE U T€0JIOr0-
reoU3MYECKUe OCHOBBI BEPOSTHOCTHOW OIIGHKH CEHCMHYECKOM OMacHOCTH
Kazaxcrana».

Anna baliceimakoBHa — aBTop Oosiee 160 Hay4HBIX M HAyYHO-METOIUYECKUX
pabor, B T.4. 7 MoHOTpaduii (B cOaBTOpPCTBE) B 00JIACTH M3yUEHHsI 0COOCHHOCTEH
MPOSIBIICHUST 3EMJICTPACEHHH, pa3pabOTKU METOOUKH JIOIr0- M CPEJHECPOUHOTO
MIPOTHO3a 3eMJIETPSICEHUH 1 OLEHKH ceiicMuyeckoi omacHocTH. Ee Monorpadus
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«Celicmuueckasi onacHOCTh Tepputopun Kazaxcrana» (Anmarel, 2012, 267 c.)
SIBISIETCS. (PyHIaMEHTAIBHBIM TPYIOM, TJ€ W3JI0KEHBI Pe3yJIbTaThl MHOTOJIETHUX
WCCIIEZIOBAaHUN OCOOCHHOCTEH CEHCMHYHOCTH ¥ CEHCMHYECKOTO peXuMa
tepputopun Kazaxcrana. Kuwura «3emnerpsicenus Kazaxcrana: mNpUYMHBI,
MOCIICAICTBHS U celicMuvecKasi Oe3ormacHOCTh» (B coaBTopcTBe, Acrana, 2019,
290 c.) siBisieTCS HAYYHO-TIOMYJISPHBIM H3JaHHEM O COBPEMEHHOM COCTOSTHUU
po0OIeMBbl U3ydeHHs 3eMieTpsiceHuil B Kasaxcrane, riie OTMEYeHBI BCe TPYIHOCTH
MIPOTHO3a 3EMJICTPSICEHUI W OTBEICHO MECTO HAyYHBIM W OOIIECTBEHHBIM MepaM
MIPOTHUBOCTOSIHUS CTHXUH — CEHCMO3aIIuTe.

Ha mpotskennn MHorux net Ama balickiMakoBHa ObLTa YYEHBIM CEKpeTapeM
MEXBEIOMCTBEHHOW KOMUCCHH IO ITPOTHO3Y 3eMJICTPSCEHUH U ITPE/ICTaBIISIIA HAIITY
CTpaHy B MEXAYHApPOIHBIX opraHuzanusx. OHa aKTUBHO COTPYAHHYAJA CO BCEMHU
CEHCMOIOTHYECKUMU YIPEKICHUSIMU, ObLITa YISHOM Pa3IIUIHBIX PECITyOIIMKaHCKAX
KOMUCCHH, YhTana Kypc JIEKIHA M0 CHEeIHaTbHOCTH «CeHCMOTIOoT s Ha Kadeape
reopusuku KasHTY um. CarnaeBa. Ee HeoqHOKpaTHBIE BBICTYIIIICHHUS 110 PAANO U
TEJICBHUJICHUIO, MHOTOYHCIICHHBIE NHTEPBBIO B CPEACTBAX MACCOBOH MH(DOpMAaIiH
ObUTH HaIlpaBlIeHbl HAa HM3JIOKEHHE 3HAHWM O 3eMIICTPSCEHHSX — MPUYMHAX WX
BO3HUKHOBEHHSI, CBSI3aHHBIX C HUMH OITACHOCTSAMH, METOJaX WX HW3yYeHUs W
BO3MOXXHOCTSIMH TIPOTHO3A.

JIto60Bb K ceficmonorun Aina balickiMakoBHa COXpaHWIIa 10 KOHIA xu3HH. J[o
MTOCJICZIHETO JTHS OHA OCTaBajach Ha paboTe, BKIAJbIBas B Hee BCe (hHU3MUECKUE
W JyUIeBHBIE CHIIBI, SBISIE COOOM MpUMep MPEJaHHOTO M CaMOOTBEPIKEHHOTO
CIIy’)KEHUS HayKe, BbICOYAMIIell pabOTOCIOCOOHOCTH ¥ OTBETCTBEHHOCTH,
1[eJIeyCTPEMIIEHHOCTH, YYTKOCTH U OECKOPBICTHSI, HEPABHO/YIITHOTO OTHOIIEHUS K
MO00H XU3HEHHOH cutyaruu. 3acmyru CaapikoBoit A.b. oTMedeHBl Memanbio 3a
BKJIaJ B HayKy B yecTh 30-nerusa HezaBucumoctu PK, rpamoramu, numnmomamu.

bnaromapss BBICOKMM TpO(ECCHOHANBHBIM M JIMYHBIM KauecTBaM Aumia
BaiickiMakoBHa T0Ih30Banach OE3yCIOBHBIM aBTOPUTETOM CPEIU Ka3aXCTaHCKHX
1 3apyOeXHBIX crenuaincToB. OHa MPOXHUIA TOCTOMHYIO JKH3HBb YBa)KaeMOTO
YeloBeKa, TITyOOKOT0 MBICTUTENS U MPEIaHHOTO CBOEMY JIely y4eHoro. bomee 45
neT oHa Obua BMecTe ¢ MmyxeM E.T. CafbIkoBbIM, WMes ChIHA M YETBEPHIX BHYKOB.

1 uronst 2022 mepecTano OUTHCS ceplille dTOW YIWBUTEIBHOMN KEHITUHBI, HO B
HaIIUX Cep/Iax Bcerna Oy/IeT )KUTh CBeTIIast TaMsITh 0 Hell. MbI OyieM TOMHHTB ATLTY
BaiichiMakoBHY Kak TITyOOKO MHTEITUTEHTHOTO, OT3BIBUMBOTO, KH3HEPATOCTHOTO,
HEOOBIYAIHO JIEATEIILHOTO YeJI0BEKa M TAIAHTIUBOTO YYeHOTO. Ee yxom — Oosbinas
notepst st Haykn Kazaxcrana. Ammbl baiiceimakoBHBI CaIbIKOBO# OOJBIIE HET C
Hamu. Ho ocranock ee Oorareiimee HaydHOE HACTeNUe, YYSHUKHU, KOTOPbIE OyIyT
MIPOJIOIDKATH JIEJI0 CBOETO HacTaBHUKA. OcTanachk 100pasi maMsITh 00 TOM CBETIIOM,

AYHICBHO ICAPOM YCIIOBCKE.

OT UMeHH COPATHUKOB U KOJLJIeT Mo padore
npodeccop A. HypmaramoeToB
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