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Abstract. The article deals with the issues of prospecting, exploration and assessment of industrial significance of promising areas within the north-eastern part of the
Zhezkazgan Depression. The main attention is paid to detailed geological and geophysical studies that were carried out at the Shektas and Surdzhar sites. During the pros-
pecting work, a complex was used, including ground geological exploration studies, drilling of prospecting and mapping wells, laboratory studies and quantitative analysis
of samples. As a result of the work carried out at the Surdzhar site, an increased content of lead and silver was revealed, gold-silver mineralization was revealed, points of
mineralization of gallium and rare earth metals were identified. Based on the results of the studies, an assessment of the prospects of the sites for solid minerals was given.
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7Ke3ka3raH OMNATBIHBIH CONTYCTiK-MIbIFbIC Oouairinaeri «Illlekrac» kone «Cypaxap» ydackenepiHiH eHAipicTik

MAaHbI3AbIJIbIFBIH Gafa.nay

Awnjarna. Makasaza JKe3ka3raH OfNaTbIHBIH CONTYCTIK-IIBIFBIC OOMIriHACTT MePCIeKTHBAIBIK YaacKeIepi i3xey, Oapiay joHe OHEePKACINTIK MaHbI3bIH Oaraiay Mace-
nenepi KapactoipbiiraH. «Illekrecy sxone «Cypikap» ydacKenepiHae KYprisiareH erkeil-Terkeini reonorusIbIK-reopu3nKabIK 3epTTeynepre 6acTel Ha3ap ayaapblIajbl.
[371eCTipy KYMBICTAPBIH JKYPri3y Ke3iHIe )KepyCTi reoJorusuIblK 6apiiay, i3ey-kapTanay YHFbIMAJIapblH OypFbIIay, 36pTXaHaJIbIK 3ePTTEYJIep MEH ChIHaMalIap/IbIH CaH/IbIK
TaJaayblH KAMTUTBIH KeIlIeH nanaananbiiasl. Cypikap ydackeciHie KYpPri3iireH sKyMbICTap bl HOTH)KECIH/Ie KOPFAChIH MEH KYMICTiH JKOFapbuUlaybl aHBIKTAJI/IbI, aJThIH-
KyMiC MUHEpaJJaHybl aHBIKTAJI/Ibl, TAJIHil MEH CHPEKKEep METalapblHbIH MHHEPAIAaHy Kepiepi anbIKTanasl. JKyprizinren 3eprreyinepain HoTmKenepi O0HbIHIIA KaTThl
naiigansl Kaz0anap OOifbIHIIA ayMaKTap/IbIH EPCICKTUBAChIHA Oara Oepii.

Tyiiinoi cesoep: Kesxaszan otinamel, nauoanst Kazoaniap, iz0ey HHyMblCmapbl, 2e0102UANbIK-2e0PUIUKATBIK 3epmmeyiep, i30ey-Kapmanay YHeIMAaiap, 3epmxaHaiblk
s3epmmeynep, yaeinepoi mauoay, 2aniul, cupekicep memanoap.

OneHka NpoMbIiLIeHHON 3HaYUMOCTH Y4acTKoB «Illektacy u «Cypmkap» ceBepo-BocTO4HON YacTu 7Ke3ka3raHckoii

BIIaIHHBbI

AuHoTanms. B cratbe paccMaTpuBalOTCs BOMPOCHI TIOMCKA, PA3BEAKH M OLEHKH MPOMBIILICHHONH 3HAYMMOCTH NMEPCIEKTUBHBIX IUIOMA/eH B MPEeax ceBepo-BoC-
TOYHOM yacty JKeskasraHckoil BnajuHbl. OCHOBHOE BHHMAaHHE YJENISAETCS JETalbHBIM I'€0NOro-reo(pu3nuecKuM HCCIIeI0BaHUSIM, KOTOPBIE TPOBOJMINCH HA Y4acTKaX
«Ilexrac» n «Cypmxapy. I[Ipu mpoBeIeHNN TOMCKOBBIX PAOOT NPUMEHSIICS KOMILIEKC, BKIIFOUAOMINI HA3eMHBIE T€0JI0rOPa3BeI0YHbIE UCCIIEI0BAHNs, OyPEHNE TOUCKO-
BBIX ¥ KAPTHPOBOYHBIX CKBAXKHH, Ta00OPATOPHbIC MCCIICIOBAHUS U KONMYECTBEHHBIN aHanu3 mpod. B pesynsrare npoBeeHHbIX padoT Ha yyacTke «Cypiukapy» BBIIBICHO
MOBBIIICHHOE COJIEP)KAHNE CBUHIIA U cepedpa, BCKPHITO 30J10TO-CepedpssHOe OpYJCHEHNE, BBISBICHBI ITYHKTHI MHHEPAIH3AINN TaJUTH M PEIKO3eMeIbHBIX MeTa/uioB. [To
pe3yabTaTaM IPOBEAECHHBIX HCCIIEI0BAHMI 1aHa OLEHKa EPCIIEKTUBHOCTH YYaCcTKOB Ha TBEP/IbIE MOJIE3HBIE HCKOIIAEMBIE.

Kniouesvie cnosa: JKesxaseanckas 6naouna, noiesnsle UCKonaembie, NOUCKOBble pabombl, 2e01020-2e0hu3uiecKie Uccie008aHuUs, NOUCKOBO-KAPMUPOBOUHbIE CKEAICU-

Hbl, Jab'opamopnble UCCTIe008AHUA, AHATU3 npoﬁ, NYHKMbl MUHepaiu3ayuu, eannui, peaKO?e.wEfleble Mmemaiiiol.

Introduction

In terms of quantity and diversity of resources, the mineral
resource base of the Republic of Kazakhstan occupies one of
the leading places in the world. The Republic is among the top
ten countries in the world in terms of reserves of such solid
minerals as lead, zinc, copper, chromium, iron, manganese,
tin, gold, phosphorites, boron and potassium salts.

At the same time, some of the reserves of mineral raw
materials are uncompetitive due to the decreasing of their
quality. In addition, there is an insufficient replenishment of
mined minerals that ensure the operation of the existing min-
ing and metallurgical enterprises. In view of this, searching,
exploration and assessment of the industrial significance of
promising areas within the north-eastern part of the Zhez-
kazgan Depression is an urgent task. The area of the study
territory is characterized by various genetic types of miner-
als. The group of ferrous metals is represented by mineraliza-
tion points of iron and manganese; the group of non-ferrous
metals by copper mineralization points, manifestations and
mineralization points of lead and zinc; noble metals by gold
ore and gold-silver mineralization. In addition, there are rare
metals, trace and rare earth elements and the other non-me-
tallic minerals [1, 2, 3].

Detailed geological and geophysical studies were carried
out at the Shektas and Surdzhar sites. The studies within these

sites were justified by geological and geophysical features, as
well as by the results of previous work [4, 5].

The area of the Shektas site is 18.7 km?. Within the site,
stratified formations of the Upper Tournaisian-Lower Visean
stages of the Lower Carboniferous, the Pavlodar Formation
of the Miocene-Pliocene, deposits of the Quaternary system
and granitoids of the Early Devonian Karamendy and Middle
Devonian Terekty complexes are developed from the surface.

From bottom to top along the section, stratified formations
of different ages in the area are represented by carbonate de-
posits of the Upper Tournaisian-Lower Visean stages of the
Lower Carboniferous (C,t,-v,), the Pavlodar Formation (IV,-
,pv), the middle-upper link (Q,, ;) and the upper link-Holo-
cene of the Quaternary (Q,;,.;,,) System.

The Upper Tournaisian-Lower Visean deposits of the Low-
er Carboniferous are exposed as narrow ridges of sublatitudi-
nal strike in the central part of the site over a small area and
are represented by organogenic silicified cavernous limestones
and marls.

The Pavlodar Formation is mapped in the eastern part of
the site and is represented by red-brown clays with iron-man-
ganese concretions.

The Quaternary deposits occupy the main area of the site
and are represented by proluvial-deluvial deposits of trains
(0. composed of loams with granitoid and terrigenous
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rock gruss and alluvial-proluvial deposits composed of san-
dy loams, loams with granitoid and terrigenous rock gruss
(QIII-IV) .

Intrusive rocks are mapped in the northern part of the site.
They are represented by granodiorites of the Early Devonian
Karamendy complex and leucogranites of the Middle Devoni-
an Terekty complex.

The area of the Surdzhar site is 22.9 km?. Within the site,
stratified formations of the Upper Ordovician, Lower Devo-
nian, Neogene and Quaternary systems are developed. Intru-
sions are represented by granodiorites of the Early Devonian
Karamendy complex.

From bottom to top along the section, stratified formations
of different ages in the area are represented by: conglom-
erate-sandstone sequence of the Upper Ordovician (O;kp),
upper subformation of the Utzhan Formation of the Lower
Devonian (D,ut;), lower subformation of the Taranshi For-
mation of the Lower Devonian (D,fr,), upper subformation
of the Taranshi Formation of the Lower Devonian (D;tr,),
Zheltymes Formation of the Lower Devonian (D,zl), Zha-
mansarysu Formation of the Neogene (V,zs), middle-upper
link of the Quaternary system (Q,,.,;) and the modern link of
the Quaternary system (Q,,).

Conglomerate-sandstone (O;kp) is exposed in the
south-western corner of the area. The sequence is composed
of conglomerates with interlayers of gravelstones and sand-
stones.

The upper subformation of the Utzhan Formation (D,ut,) is
mapped in the northwestern corner of the area. The structure of
the formation includes inequigranular polymictic sandstones
with conglomerate interlayers.

The lower subformation of the Taranshi Formation (D,tr,)
is exposed in the northwestern and southwestern parts of the
area. The subformation is mainly composed of conglomerates
and tuff conglomerates of andesitic composition. The upper
subformation of the Taranshi Formation (D,tr,) is developed
in the central part of the area and is mainly composed of an-
desites.

The Zheltymes Formation (D,zl) is mapped in the western
part of the area and is mainly composed of large-porphyry dac-
ites.

The Zhamansarysu Formation (V,zs) is exposed as a narrow
strip in the northwestern part of the area. The formation con-
sists of greenish-gray clays with gypsum inclusions.

The Quaternary deposits (Q,,,,) are developed within the
entire area of the site and are represented by proluvial-deluvial
loams, sandy loams with volcanic rubble and granitoid gruss.
The Quaternary deposits (Q,,) form a lake basin in the south-
western part of the site. Lake deposits are represented by clays,
sandy loams, and sands with gruss.

Geological maps of the sites (Tarasov I.A., Glukhov A.M.,
2022) with additions from the authors are presented in Fig-
ures 1, 2.

The purpose of the study. Assessment of the prospects of
areas for solid minerals, studying geological patterns of their
location.

Objectives of the study. Conducting detailed exploration
work on the Shektas and Surdzhar sites of the north-eastern
part of the Zhezkazgan Depression, identifying increased con-
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Figure 1. Geological map of the Shektas site with
minerals.
Cyper 1. «lllekTec» yuyackeciniH maigaasl Ka30aaapsl
0ap reosIOrusJIbIK KapTachl.
Puc. 1. I'eostornyeckas kapra yuacrka «lllexrac» ¢
M0JIe3HBIMH HCKONAEMbIMH.

tents of ore elements and mineralization points, assessing their
industrial significance.

Research methods

Within the north-eastern part of the Zhezkazgan Depres-
sion, the following exploration works were performed: deep
geochemical exploration with core and cuttings collection
from blastholes was carried out along the lines of seismic pro-
files; exploration and mapping drilling was carried out along
the lines of seismic profiles and within the detailed areas; ex-
ploration works were carried out using a geological and geo-
physical complex at two detailed areas: Shektas and Surdzhar.

In the course of exploration works at the Shektas and
Surdzhar areas, the following complex of geological and
geophysical works was performed: topographic and geodetic
breakdown of profiles; electrical exploration; exploration drill-
ing; GIS (inclinometry, calipermetry, gamma logging, SP log,
self-potential, MS log, MPE); charge method; sampling (col-
lection of core and geochemical samples, collection of sam-
ples for determination of physical properties, collection of thin
sections); sample preparation; laboratory studies (semi-quan-
titative spectral analysis, description of thin sections, determi-
nation of density and magnetic susceptibility) [6, 7, 8].

In the course of studying the Surdzhar site, additional pros-
pecting and mapping drilling and atomic absorption analysis
of samples for Au and Ag were carried out [9].

Research results and discussion

At the Shektas site, as a result of the ground geological
exploration work (search routes, NFS electrical exploration),
the locations for two exploration wells SD-7 and SD-8 were
selected.
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When drilling those wells, sections of the Cenozoic deposits
and the Upper Visean substage of the Lower Carboniferous were
opened. They are represented by loams, clays, as well as silt-
stones, sandstones, argillites and limestones with calcite veins
and rare pyrite mineralization. In brownish-brown clays (well
SD-7), the increased gallium content of 0.01% was noted. This
is shown on the geological map of the Shektas site (Figure 1).

The locations of seven exploration and mapping wells
(SDK-165, SDK-166, SDK-167, SDK-168, SDK-169, SDK-
170, SDK-171) and three exploration wells (SD-6, SD-9, SD-
11) in the Surdzhar area were selected at points where, as a
result of ground electrical exploration work performed using
the IPEVS method, polarizability anomalies with the intensity
of 1-2% were observed.

According to the results of laboratory studies of samples
taken from wells SDK-166, SDK-169, SDK-170, SD-11, ele-
vated contents of useful elements were not revealed. Accord-
ing to the results of quantitative analysis of samples taken from
prospecting and mapping well SDK-167, in beresitoid-type
metasomatites on medium-composition tuffs of the Zheltymes

Formation of the Lower Devonian, the gallium content reach-
es values of 0.005-0.006%; in well SDK-168, in clays of the
Zhamansarysu formation (V,zs), the gallium content reaches
is 0.006%; in metasomatites on medium-composition tuffs of
the Zheltymes Formation of the Lower Devonian (D,zl), the
gallium content reaches values of 0.005-0.007%; In borehole
SDK-171, in the clayey-rubble weathering crust on hornfels,
the gallium content reaches — 0.006%; in hornfels on volcanics
of the Zheltymes Formation of the Lower Devonian, the galli-
um content reaches values of 0.005-0.007%.

According to the results of laboratory studies in the SD-6
exploration borehole, increased gold contents were found in
the volcanic rocks of the Taranshi Formation and in the metaso-
matites on them. Silver mineralization is observed practically
along the entire borehole. In addition, isolated intervals with
the increased lead content of up to 0.15%, copper up to 0.26%,
and molybdenum up to 0.02% are noted in the borehole.

According to the results of semi-quantitative spectral anal-
ysis of samples taken from borehole SD-9, elevated lead and
silver content was revealed in rhyolite (rhyodacites) tuffs. In
some intervals along the borehole, elevated gallium contents
were noted in volcanics up to 0.007-0.008%. This is shown on
the geological map of the Surdzhar site (Figure 2).

Gallium mineralization was noted in metasomatites on the
Lower Devonian volcanics (4 mineralization points); in clay-
ey-rubble weathering crust on Lower Devonian volcanics
and granitoids of the Karamendy complex (2 mineralization
points); in sandy-clayey sediments of the Paleogene-Neogene
age (8 mineralization points).

As a result of deep geochemical prospecting, buried halos
of rare earth metals (the sum of Ce, La and Y), gallium, lithium
and mercury were revealed. Mineralization of rare earth metals
has been noted in the clayey-gravelly weathering crust of sedi-
mentary deposits of the Beleuta Formation of the Lower-Middle
Carboniferous, the Zhidelisai Formation of the Lower Permian,
and marls of the Kengir Formation of the Lower-Upper Permian
(4 mineralization points); in sandy-clayey deposits of the Paleo-
gene-Neogene age (8 mineralization points) [10].

Conclusions

Detailed geological and geophysical studies were carried
out at the Shektas and Surdzhar sites.

According to the results of semi-quantitative spectral analy-
sis in two exploration wells SD-7 and SD-8 at the Shektas site,
no increased contents of ore elements were detected. As a result
of the complex of geological and geophysical works carried out
at the Shektas site, it can be concluded that it is unpromising.

At the Surdzhar site (well SD-9), an increased content of
lead and silver was detected in the rhyolite (rthyodacites) tuffs
of the Upper Taranshi subformation of the Lower Devonian.
During the testing of electric field anomalies by drilling opera-
tions at the Surdzhar site, gold-silver mineralization (Surdzhar
ore occurrence) was discovered and its resources were esti-
mated according to the P; category, using the results of geo-
physical work by the charge method carried out in the well.
According to the results of prospecting and mapping drilling,
14 points of gallium mineralization and 12 points of rare earth
metals (according to the sum of Ce, La and Y), gallium, lithi-
um and mercury were identified.
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