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

KasakcmaH Pecniybniukacekl ¥rimmbik fbinbivM akademusicbl «KP YFA Xabapnapel. [eonoesusi xeHe
MexXHUKarbIK fbifibiMOap cepusiCbl» fbibIMU XypHarnbiHbiH Web of Science-miHq xaHanaHraH
Hyckacbl Emerging Sources Citation Index-me uHOekcmeriyee KabbinndaHraHbiH xabaprnalosl. byn
uHdekcmery 6apbicbiHOa Clarivate Analytics komnaHusicbkl XypHandbl odaH api the Science Citation
Index Expanded, the Social Sciences Citation Index xoHe the Arts & Humanities Citation Index-ke
Kabbinday maceneciH kapacmbipyda. Webof Science sepmmeywinep, aemoprnap, bacrnawbinap MeH
Mekemernepae KOHmeHm mepeHdiei MeH canacbiH ycbiHadbl. KP YFA Xabapnapel. [eonoaus xeHe
mexHuKarbiK fbifibiMOap cepusicbl Emerging Sources Citation Index-ke eHyi 6i30iH KoramdacmbiK
YWiH eH e3ekmi xoHe 6ederidi 2eorioeusi XoHe MexXHUKasbIK fblibiMdap 6olbiHWa KOHMEHMKe
a0arnObifbiMbI30bi 6indipedi.

HAH PK coobwaem, ymo Hay4HbIl xypHan «M3eecmus HAH PK. Cepusi 2eornoauu u mexHU4ecKux
Hayk» 6bi1 npuHam 0ns uHdekcuposaHusi 8 Emerging Sources Citation Index, o6HoeneHHoU eepcuu
Web of Science. CodepxaHue 8 amom uHOeKkcupogaHuu Haxodumcs 8 cmaduu paccMOmpeHUs
komnaHuel Clarivate Analytics 0nsi OanbHelwezo npuHsmus XypHarna 6 the Science Citation Index
Expanded, the Social Sciences Citation Index u the Arts & Humanities Citation Index. Web of
Science npednazaem kadecmeo u enybuHy KoHmeHma Ons uccriedosamerieli, asmopos,
usdamened u y4pexdeHul. BkrovyeHue Nseecmuss HAH PK. Cepusi eeonoz2uu U mexHU4ecKux
Hayk 8 Emerging Sources Citation Index demoHcmpupyem Hawy rpusepxeHHocmb K Hauboree
akmyarsnbHOMYy U 6/1UsimesIlbHOMY KOHMEeHMYy 10 2e0/102uU U MEXHUYECKUM Haykam Ors Hawezo
coobujecmea.
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STUDY OF THE GREATER KARATAU’S SOUTH-WEST BY RANGE OF GEOPHYSICAL
SURVEYS IN SEARCH OF THE CRUST-KARST TYPE POLYMETALLIC MINERALISATION

Abstract. The Big Karatau is a recognised major mining region since the mid-XX century, with discoveries
of not only lead and zinc deposits, but also those of gold, vanadium, granular phosphorites, barite and others.
According to the Mineral Resources Development Programme, the Republic of Kazakhstan (RK) is one of
the world’s top ten countries in terms of ferrous and non-ferrous metal reserves. However, a significant part of
the reserves seems to be uncompetitive for the fact that production volumes exceed the growth rate for almost
all types of minerals. Considering that it takes at least 15 years from prospecting to development preparation,
development of critical situation is expected in the RK copper, lead-zinc and gold-ore sectors in near future.
On the other hand, the production decline has already led to socio-economic problems. Over the last ten years
mining was halted at virtually all major deposits in South Kazakhstan: Mirgalimsai, Achisai, Bayzhansai.
The Achpolymetal enterprise is the Kentau’s city-forming enterprise, and the relevance of discovering new
commercially significant ore objects in this area is indisputable.

The purpose of the work is to investigate the prospects of the southwest of the Greater Karatau ridge for
polymetallic mineralization of crust-karst type within the limits of the Ayusai deposit.

The object of the study are lithological and stratigraphic irregularities of undivided deposits of the Jurassic
and Triassic deposits of Ayusai. The article presents a short review of the results of prospecting and geological
surveys and the analysis of the geological and mineralogical assumptions. The results of scientific research
suggest the discovery of the crust-karst-type commercial objects with complex lead-zinc-iron-bauxite ores
within the study area of highly aluminous deposits with increased lead and zinc content. The results of
complex geophysical methods can provide a geophysical basis for further geological exploration of the area,
3D-modelling and calculation of reserves.

Key words: polymetallic mineralization of the crust-karst type, the Greater Karatau, magnetic survey,
electrical survey, lead, zinc, undivided Jurassic-Triassic deposits, Paleozoic basement depressions.

Introduction. The Ayusai site is located in the Baidibek administrative district of the South Kazakhstan
oblast. The first information on the geological structure of the Greater Karatau Ridge is contained in the
works of I.L. Severtsev, D.M. Romanovsky and [.V. Mushketov. The works of R. Frese and A.P. Tatarnikov
(1866-1877) resulted in a description of the geological structure of the Achisay and Turlan deposits [1,3].

In the early XX century, geological surveys were carried out in the Greater Karatau Mountains to search
and explore polymetal deposits. Interest in the Karatau region increased sharply after the discovery of the
Achisai deposit. In 1928 prospecting and exploration works were started in Biresek, Bayaldir and Djagalati
areas. [.S. Komishin, L.I. Knyazev, N.A. Bryzgalov, E.A. Nemov, D.N. Rasha, A. Yakovlev and others took
part in the works. As a result of these studies, the Mirgalimsai deposit and a large number of mineralisation
points were discovered.

Systematic geological research in the Greater Karatau began in 1932, when N.V. Dorofeev, N.M. Salov,
L.I. Mashkara, V.S. Malyavkin, T.A. Mordvilko and others carried out geological survey work, which resulted
in a brief description of the geological structure of the Karatau Ridge and compilation of a geological map of
scale 1:200 000.

In 1964, generalization of geological and geophysical materials based of results of large-scale (1:50 000)
geological survey works (V.V. Galitsky, N.A. Nozdrev, A.S. Pirgo, L.I. Bok, E.A. Ankinovich, M. A. Senkevich
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and others) allowed producing the State Geological Maps of 1:200 000 scale on sheets K-42-1I (O.S. Grum-
Grzhimaylo), K-42-11I (L.V. Belyakov).

The 1970s are characterized by the introduction of geophysical methods in assessment of prospects of
Paleozoic deposits in western regions of South Kazakhstan (O.A. Fedorenko et al.). During this period, the
helicopter high-accuracy acromagnetic survey (1:10,000) of the south-western foothills of the Greater Karatau
was conducted by the South Kazakhstan Geological Expedition (Ignatyuk O.V., 1971; Krivorotenko A.N.,
1973). Numerous positive anomalies of small size were identified, the drilling of which allowed detecting
several ore occurrences and a small bauxite deposit Kutyrgan on the southwestern slopes of the Boroldai
ridge.

The Ayusai ore field was discovered in 1987 in the process of gamma-gamma logging works (“GGK-50")
by the “Yerubay PSP” of the “Karatau State District Exploration Expedition” under the supervision of E.T.
Tursunkulov. Notably, at the time the Shaimerden deposit was not yet discovered, and increased contents of
lead and zinc associated with bauxite and allite layer were of no interest.

The high prospects of the Ayusai site for the discovery of the Shaimerden type lead and zinc commercial
mineralisation were identified in the course of additional site appraisal (“GDP-200” by the AGP “Geological
Prospecting and Exploration Expedition”), after discovery within its boundaries of a bauxite object with
estimated prognostic resources of commercial conditions. Each of the boreholes that penetrated the Triassic-
Jurassic bauxite deposits had increased zinc and lead contents to the first percent values. Lignite layers up to
20 m thick were identified in the overlying Jurassic sediments. These factors justified further prospecting and
appraisal work [4].

Most of the drilling and mining activity at that time was concentrated within the previously found
depressions of the Paleozoic basement aiming to assess the revealed zinc-lead mineralisation. And eventually
these areas were found to have lead and zinc of less than 80% of the total lead and zinc reserves of the
Ayusai area. Practically all occurrences of lead and zinc are confined to aluminous rocks, therefore reserves
of lead, zinc, aluminous rocks and iron extracted during processing of bauxite-allite deposits were calculated
according to categories C2 and P1. Alumina and iron were calculated as by-products [4, 7].

Extensive geophysical surveys (magnetic surveying, VES, MGIP) and drilling works in search for new
depressions in the Paleozoic basement arrived to no success. It was established that the level of lead-zinc
mineralisation of Triassic-Jurassic bauxite-bearing sediments does not reach commercial contents, remaining
within tenths of a percent, occasionally reaching 1.5-2.0% in some samples [10].

Thus, analysis of the earlier studies conducted within the Ayusai field and areas in vicinity indicated a
rather low level of geological and geophysical knowledge. Geophysical works at the end of the XX century
were carried out with equipment and machinery which cannot compete today. Modern equipment in terms of
accuracy, precision, processing and interpretation technology can provide high quality geophysical research
in the area.

The Ayusai ore field is located at the southern end of the Central Karatau synclinorium. The ore deposits
lie in the core of the Ayusai syncline and are confined to the lower part of the Mesozoic-Cenozoic sediments,
which unconformably lie on carbonate and terrigenous-carbonate rocks of Carboniferous age [12].

The geological section of the Central Karatau is represented by Devonian, Carboniferous and Mesozoic-
Cenozoic sediments. The Paleozoic sediments belong to the Greater Karatau structural-formation zone. The
Alpine structural layer is represented by sediments of the Syr-Darya structural-formation zone. Its northern
boundary is controlled by rocks of the north-eastern end of the Leontiev graben [1, 3].

The lower part of the Paleozoic sediments is represented by red-coloured terrigenous rocks of continental
mollasse of the Middle-Late Devonian period (Tulkubas suite). Further, there is continuous interbedded
carbonate and terrigenous-carbonate lithofacies of marine genesis of the Late Devonian-Middle Carboniferous
period (sediments of the Randysay-Aktas section type). According to V.M.Buvtyshkin’s ideas, accumulation
of the Late Devonian-Middle Carboniferous deposits took place inside the carbonate platform, which was
formed at the place of development of red-coloured sandstones of Tulkubas suite under the influence of
prolonged sea transgression on the passive continental margin (2008) [5, 9].

The lower part of the Randysai-Aktas sediments contains carbonate-terrigenous deposits of the Korpesh
suite of the Frasnian age. In the Famennian sediments lie the lower unit of the Khantaga series, the Randysay
series and the basal Turlan and Shilbyr suites. Rocks of the Late Famennian-Early Tournaisian age are
represented by deposits of Aktasian complex and rocks of Aktasian reef complex. The Aksai, Orgailysai, and
Ayusai suites and structures of the Ayusai Reef Complex date to the Early to Late Tournai. The Kazanbuzar
suite (Early Visae) and the Zhartoba suite (Middle Visae-Bashkirian) occur upward in the section [4].
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The Mesozoic-Cenozoic formations are represented by Triassic, Jurassic, Cretaceous, Paleogene and
Neogene rocks. They comprise the upper part of the Syrdarya depression and the Leontiev graben.

In terms of morphology, the Paleozoic age foundation is a paleo-depression-type structure of 1.6x2.5 km,
unclosed on the southern side of the deposit. The roof is dissected by numerous faults of small amplitudes.
The faults extend to north-east and north-west. Drilling and electrical surveys indicated submeridional
troughs of up to 1.6x350m within the depression. The depressions are separated by basement protrusions up
to 90 m high, limited by sub-vertical faults. The relief of the Paleozoic basement is overlaid by the clastic
cemented deposits of the Mesozoic-Cenozoic. Undivided Triassic-Early Jurassic and Jurassic sediments also
fall out of the section. This indicates tectonic activity and permanent alteration of the basement relief during
the Triassic and Jurassic periods. The basement roof sediments (up to 150 m thick) contain karsts shaped as
cavities, caverns and cracks with serrated irregular walls. They are filled with iron oxides, fragments of host
limestone and white calcite [2, 8].

Analysis of geological and tectonic features, sampling, coring and laboratory tests indicate that the
undivided Triassic-Early Jurassic sediments at the Ayusai deposit are productive deposits with the identified
lead-zinc-iron-bauxite ores [6].

Materials and methods. The presented materials allowed justifying a set of geophysical methods including
magnetic and electrical exploration. Within the Ayusai deposit, the magnetic survey resulted in geological
mapping, confirmation and detailing of the previously identified magnetic field anomalies and in discovering
new ones. The survey was conducted on a 100m x 10m grid with 50m x 5m detailing. A ground station provided
the recording of the magnetic field variations. Control measurements amounted to 7.3% with the RMS error of
+2.8 nTl. The achieved accuracy allowed compiling maps of the anomalous magnetic field with an isodynamic
cross-section of 5 nT. The core capping was a merit of the work: it was carried out in the drilled boreholes with
a field magnetic susceptimeter KP-01 for studies of the magnetic properties of rocks [1].

Results. Analysis of prior data showed that the study area is located predominantly in a negative magnetic
field with a north-eastern direction of -4 to -5 nT per 1 km. The latest surveys in the field not only confirmed the
previously identified anomalies, but also revealed a number of small size positive anomalies with intensities
from +30 to +200 nT (Fig.1).
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Fig. 1 - Map of the Ayusai deposit anomalous magnetic field AT [1]

Geologically, these anomalies allow mapping the ferruginous bauxite varieties of undissected Triassic-Early
Jurassic deposits. The magnetic susceptibility of the light grey low-iron bauxites and allites was 90-400-10-
¢ CGS, in isolated cases reaching 1,100-2,200°10-6 CGS; in ferruginous varieties 4,000-7,000°10-6 CGS,
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in single cases 70,000+10-6 CGS; in magnetite-bearing sandy-siltstone sediments of Jurassic carbonaceous
sequence (rare cases) 2,000-3,59010-6 CGS. In order to determine the lithology of magnetically active
rocks, all magnetic anomalies were verified by drilling.

In order to identify and trace faults, to delineate ore bodies and to determine their occurrence parameters
in the Ayusai deposit, electrical prospecting was carried out using the vertical electrical sounding (VES) and
the induced polarizability in modification of the median gradient (MGIP) methods. The MGIP method was
used to detail the detected anomalies within the observation system of AB=2,200 m, MN=100 m in a 200x100
m profile grid.

The VES survey was to clarify the topography of the Paleozoic crystalline basement and to detail the
structure of possible ore objects. The VES work was planned as follows: AB up to 1,500 m, the 200 m step on
profiles. Power was supplied with help of a 4.5 kW generator group, using a converter-rectifier (up to 1,000V)
and a control device of supply and receiving lines. The MGIP supply line used 1.5m x 0.8m galvanised sheets
buried 0.7m to 0.9m down and watered abundantly. The VES supply line used 1x0.2m galvanised sheets
buried up to 0.5m down and flooded too.

Non-polarising ceramic electrodes with an intrinsic polarisation of no more than 2 mV were used in the
receiving line of the electrical survey methods. Repeated measurements were conducted at the beginning, in
the end and at every tenth measurement point along the profile. Mean relative errors under the VES and MGIP
methods were 4.4% for polarizability and 2.3% for resistivity. [1]

The MGIP exploration method resulted in four zones of high apparent resistivity of up to 2,000 Ohm and
five zones of increased polarizability of more than 3.5% (Table 1, Fig. 2).

Table 1. The MGIP exploration results
Zone | Location in the Ayusai Value pk, | Value nk,

Geological nature of resistance anomalies

no. site Oh'm %
1 2 3 4 5
1 The north-western part 10,000. 2 Reef outcrops of the Lower Carboniferous age
Il | The north-castern part 6.000. 4 To the north of the site, there are outcrops of reef formations of

the Ayusai reef complex

To the north of the site, there are outcrops of reef formations of
IIT | The central part 3,500. 4,5 the Ayusai reef complex, deposited at shallow depth (as per the
drilling data) and overlain by loose sediments

IV | The south-eastern part 2,500.

The high polarizability values in Zone II could be conditioned by highly waterlogged porous reef structures
as the Ayusai Brook flows through this area.

The deposits of the Ayusai reef complex, to which anomaly I1I is confined (a bauxite-bearing sequence up
to 60 m thick in places and located at this depth), are highly mineralised.
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Fig.2 - The map of the Ayusai field VES exploration results [1]
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Table 2. The VES exploration results

Anomaly’s no. | Value nk, % Size, km Geological nature of polarizability anomalies
1 2 3 5
1 5 Not delineated | waterlogged reef formations of the Lower Carboniferous Ayusaic complex (rfC as)
2 4.5 0,4*0,4 waterlogged reef formations of the Lower Carboniferous Ayusaic complex (rfC as)
3 4 Not delineated | waterlogged reef formations of the Lower Carboniferous Ayusaic complex (rfC as)
4 5 0,35%0,2 waterlogged reef formations of the Lower Carboniferous Ayusaic complex (rfC as)
5 4 0,6%0,2 waterlogged reef formations of the Lower Carboniferous Ayusaic complex (rfC as)

Discussion. The VES study of the upper part of the ore section allowed constructing the apparent
resistivity (pk) sections along profiles (Fig. 3). The use of VES data makes it possible to construct a map of
iso-thicknesses of loose deposits and determine the depth and relief of the Paleozoic basement roof.

Thus, the study presented in the article shows that lead-zinc mineralization of the Shaimerden type is
a new commercial type under conditions of the Greater Karatau. This type of mineralization is associated
with destruction of Paleozoic sediments under active crusting processes occuing in the Mesozoic time.
Stratimorphic polymetallic mineralisation dispersed in the basement sediments had eventually localised into
ore formations within the terrigenous Mesozoic rocks.
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Fig.3 - The map of apparent resistivity sections as per VES exploration results [1]

Conclusion. The results of the prospecting works and of the geological and mineralogical assumptions
on the area suggest discovery of crust-karst-type commercial objects here with complex lead-zinc-iron-
bauxite ores. The implemented geophysical survey is the basis for further geological exploration of the area,
including, development of criteria to calculate polymetallic ore reserves within the Ayusai deposit.

PaxmanoBa C.H.*, Ymuposa I.K., AGsiecenona 3.H.

KEAK Ka3zak ynTThIK TexHUKaNBIK 3eprTey yHuBepcuteti K.M. Cormaes arbianarsl, Anmarel, Kasakcras.
E-mail: symbat_3098@mail.ru

KABBIK-KAPCT TUIITI NIOJIUMETAJIJI KEHAEHYIH AHBIKTAY MAKCATBIH/IA YJIKEH
KAPATAY )KOTACBIHBIH OHTYCTIK-BATbIC BETKEUIH TEO®U3UKAJIBIK 9ICTEP
KEINEHIMEH 3EPTTEY

Annoranus. YnkeH Kaparay XX racbIpJplH OpTachlHaH OacTan TaHBUIFaH, ipi Tay-KeH OHipi OOJBII
TaOBLIa/Ibl, OH/NA KOPFACHIH MEH MBIPBIII KEHOPBIHIAPH FaHa €MeC, COHBIMEH Karap ajiTblH, BaHAIWH,
TyHipiIikTi pocdoput, 6apuT xxoHe OacKka Ja KeHOPBIHAAPHI anbuFad. Kapa jxoHe TycTi MeTannap Kopiapbl
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OOHMBIHIIIA MHUHEPAJIBIK-IIIMKI3aT KEUIeHIH TaMbITy OarjapiamackiHa coiikec Kazakcran PecnyOmukacs
(KP) omemHiH >KeTeKII eNJiepiHiH OHIBIFbIHA Kipemi. Anaiaa Oy KopiapAblH endyip Oemiri Oocekere
kaOinerci3 Oombin TabbuTaasl. Cebebi, malganbl Ka30amapablH OapIbIK Typiepi OOWBIHINA OHIIPY KeJemi
onapiblH ©CiMiHEeH achlll Tycedi. Erep i3ney carbichiHaH OacTam KEHOPHBIH WUTepyre NailblHIayFa JeHiH
KeMiHzie 15 JKbIJT Talan eTiJIeTiHiH eCKepeTiH 0oJcak, OHAa KaKblH apana KP Mbic, KOpFachIH-MBIPBIII KOHE
QITHIH KEHi cajlaylapblHAa JaFJapbICTHIK KaFdalJIbIH JaMyblH KyTyre Oonaapl. COHBIMEH Karap, eHipy
KeJIeMiHIH TOMEH/Ieyi Ka3ipAiH 03iH/Ie dJIeyMEeTTiK-3KOHOMHUKAIIBIK MPOOJIeMaiapIblH JaMybIHA aJTbIIT KeJIe/i.
Meicansl, coHFbI OH KbuTAa OHTYCTiK Kasakcranma 0apibik ipi, srHE MbIpFansiMcaii, Anipicai, baibkaHcait
KEHOPBIHJAPBIH/IA OHAIPY TOKTaThULIBL. Erep «Admonmmeranm KocimopHbl KeHTay Kamacel VINiH Kaja
KypayIibl OOJIBIT TaOBUIATHIHBIH €CKEPETiH OOJICAK, OH/Ia OCHI ayJlaH/a )KaHa OHEPKICINTIK MaHBI3HI 0ap KeH
00BEKTiIepiH TaOy/IbIH ©3EKTiNIr JayChI3..

JKympIcThIH MakcaThl — YJkeH Kaparay jkoTachIHBIH OHTYCTIK-OaThICBIHIaFbl AfOcail KEHOPHBI TIETiH/Ie
CUBIP-KapCT TUITI MOJIMMETAIIT KSHJICHYIH aHBIKTAy MEPCIIEKTUBAIAPBIH 3€PTTEY OOJIBIN TaObLIa k.

3eprTey HbICaHbl — Alocail KCHOPHBIHBIH [Opa JKOHE TpPHAC IIOTiHIUICPIHIH JUTOIOTHUSIIBIK-CTPATH-
rpadUsIIbIK OPTEKTLTITI.

Makanana i3/1ey jKoHe TeOJIOTHUSIIBIK TYCIPY dKYMBICTaPBIHBIH HOTHKEJIEPiHe KhICKAIa IOy, COHAAi-aK
TEOJIOTUSIIBIK KOHE MUHEPAreH K aJFbIIIapTTapFa TalJlay jKacaiibl. FUIbIME 3epTTeyNepIiH HOTHKeIepi
KOPFAChIH MEH MBIPBIIITHIH YKOFaphl KYpaMbl 0ap jKOFaphl cas/bl MIOTTHIIep TapaliFaH 3epTTey aiiMarbiHIa
KYpJIeJi KOPFaCchIH-MBIPBINI-TeMip-00KCHT KeHJiepi 0ap KadaTThI-KapCT TUIIHAETI OHEPKACINITIK HBICAH1ap IbI
Talyapl OoKayra MYMKIiHIIK Oepenmi. KemeHi reodu3nkaiblk oIiCTEpAIH HOTHKEIEpl ay/laHabl OfaH api
TeOJIOTUSIIBIK JKETE 3ePTTeY, YIII OJIIIeM i MOJCIbEP KYpy JKOHE KOpJIAp/Ibl €CeNnTey YIIiH reo(hu3nKabiK
Heri3 0oa anajbl.

Tyiingi ce3mep: KadaTThI-KapcT THUITEC MOJIMMETaUl KeHAeHYy, YJikeH Kaparay, MarHWTTIK Oapuiay,
ANEKTPIIK Oapiay, KOPFacblH, MbIpbIL, OeninOeren KOpa-TpuacTbIK mweriHaiiep, naaeo30MIbIK ipreTacThll
JIETIPECCUSICHI.

Paxmanosa C.H.*, YmupoBa K., Adnecenosa 3.H.

"HAO Kazaxckuit HalMOHABHBIN HCCIIEI0BATENLCKUI TexHnueckuit yauBepentet umenu K.M. Carnaesa,
Anmarel, Kazaxcras.
E-mail: : symbat 3098@mail.ru

MN3YYEHHME I0T'0-3AITAJA BOJIBIIOI'O KAPATAY KOMIIVIEKCOM I'EO®PU3ZUYECKHUX
UCCJIEJOBAHUM C HEJBbIO OBHAPYKEHUS MOJUMETAJLJIMYECKOI'O OPYJIEHEHMS
KOPOBO-KAPCTOBOI'O THUITA

Annoraums. bonsimoit Kaparay ¢ cepenunpl XX Beka sBIsSETCS NPU3HAHHBIM, KPYIHBIM TOPHOPYIHBIM
PETHOHOM, B KOTOPOM OTKPBITBI HE TOJBKO MECTOPOXKICHMS CBHHLA M LIMHKA, HO U MECTOPOXKICHMS
3010Ta, BaHaIMsA, 3epHUCTBIX (ocdopuros, Gaputa u npyrux. B coorBerctBum ¢ [Iporpammoii pazsutus
MHUHEPaJIbHO-CHIPHEBOI0 KOMILIEKCA IO 3amacaM YepHbIX W LBETHBIX MeTauloB PecrmyOmuka Kazaxcran
(PK) Bxomut B gmecatky Beaymimx cTpaH mupa. OgHAaKo 3HAUMTEIbHAs YacTb STHX 3allacoB SIBISIETCS
HEKOHKypeHTocnocoOHoU. [lpuunna 3akirogaercss B TOM, YTO NMPAKTUYECKH IO BCEM BHIAM MOJIE3HBIX
HCKOTIAeMBIX 00BEMbI TOOBIYM MPEBBILIAIOT UX NPUPOCT. Eciin ydecTs, 4To, HaunHast OT CTaJuy MOUCKOB J10
MOATOTOBKH MECTOPOXKICHHUSI K OCBOCHHIO TpeOyeTcs, Kak MUHUMYM, 15 JeT, To yxe B Onmwkaiiiee Bpems
MOXHO KAaTh Pa3BUTHE KPU3UCHON 0OCTAaHOBKM B MEAHOM, CBUHIIOBO-LIMHKOBOH M 30JI0TOPYAHOM OTpacisix
PK. Bmecte ¢ Tem, CHIKeHHE 00BeMOB TOOBIYH yKe ceiiuac BeJET K Pa3BUTHIO COLMATBbHO-I)KOHOMHYECKUX
npobnem. Hanpumep, 3a nocienuue aecarts et B FOxuom Kazaxcrane npexparieHa 100b4a NpakKTHYECKH Ha
BCEX KPYIMHBIX MECTOPOXKACHUIX: Mupranumcaid, Auncail, baibkancail. Eciu yuutsiBaTh, 4TO NpeAnpusTue
«AdIonuMeTam SBISETCS rpagoodpasyromum s ropona Kenray, To akTyanbHOCTE OOHAPY>KEHHS HOBBIX
MIPOMBIIUICHHO 3HAYMMBIX PYIHBIX OOBEKTOB B 3TOM paioHe sIBIIETCS OeCCIIOPHOH.

Lenp pa®oThl CBOAMTCS K MCCIEHOBAHMIO IEPCIEKTHB Ioro-3amaza xpedra bombmoit Kaparay na
O0OHapyXeHHE IMOJMMETAIIIMYECKOTO OPYIEHEHUSI KOPOBO-KapCTOBOTO THIIA B MpEneNax MECTOPOKICHUS
Arocaii.

OOBEKTOM HCCIECAOBAaHUHN SIBISIIOTCS JINTOJIOTO-CTpaTurpadruieckre HEOAHOPOIHOCTH HEPACUICHEHHBIX
OTJIOKECHHM I0PBI U TpUaca MECTOPOXKICHUS Atocail.
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B crarbe npezncTaBieH KOPOTKHH 0030p Pe3yabTaTOB MOUCKOBBIX U FEOJIOTOCHEMOUHBIX PAa0OT, a TakkKe
MIPOBE/ICH aHAJIU3 FE0J0IMUECKUX 1 MUHEPAreHMYeCKHUX MPEANOoChUIOK. Pe3yapTaThl HayUHBIX UCCIIEA0BAaHUM
JIaf0T BO3MOYKHOCTH IpeAroiarath oOHapy»XeHHE MPOMBIIUICHHBIX 00BEKTOB KOPOBO-KapCTOBOIO THMA C
KOMITJIEKCHBIMH CBHHIIOBO-IIMHKOBO-KEJI€30-00KCUTOBBIMH PyAaMHU B IpefiesiaX pailoHa MCCIeIOBaHUH, e
pacrpoCcTpaHEeHbl BbICOKOITIMHO3EMUCTBIE OTJIOKEHUS! C HOBBIIICHHBIMU COACP)KAHMSIMU CBUHIIA M LIMHKA.
Pe3ynbrarhl KOMIIEKCHBIX Te0()N3NYECKUX METOI0B MOTYT CTaTh reo(hr3ndecKkoil OCHOBOM AT JalbHEHIIero
Te0JIOTMYECKOTO TIOM3YUEHHS TUIOIIAIU, TIOCTPOEHHS TPEXMEPHBIX MOJIENIE U MTOJCUEeTa 3a1acoB.

KuroueBble coBa: moanMMeTaUIMYECKOE OpyAEHEHHE KOpoBO-KapcToBoro Tuma, bombmioi Kaparay,
MarHUTOpa3BefKa, 3JEKTPOpa3Be/lka, CBUHEI], IMHK, HEPacuJICHEHHbIE IOPCKO-TPHACOBBIE OTIIOKEHHUS,
JeTIPecCuy 1ajae030UCcKoro (PyHIaMeHTa.
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