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Abstract. The article deals with the possibilities of geological and geophysical methods of studying the northeastern part of the Zhezkazgan depression to determine
the boundaries of the studied area, to highlight and to delineate the areas of promising sites and to conduct their further study. The results of magnetometric, gravimetric,
radiometric, profile and area electrical prospecting studies are presented, which make it possible to identify promising areas, to clarify the boundaries of geological bodies
of different compositions, to select locations for prospecting and mapping wells, and to conduct quantitative geological and geophysical modeling. For all the profiles of the
studied area, magnetic and gravitational field graphs, as well as pseudo-sections of resistance and longitudinal conductivity, were constructed and analyzed.
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TIeonorusiabIK-reopu3nKaANBIK 3epTTeyiep KemeHiMeH JKe3kadraH oiinmarhl HIeriHAe NEepCIEeKTHBAJIBI AJaHIAPAbI

AHBIKTA

A}maTn);. Maxasnaza 3epTTeNneTiH ayMaKThiH [IeKapAChIH aHBIKTAY, IEPCIEKTHBAJIBIK YUaCKeIep/li OPHAIACTBIPY alaHIAPbIH 061y XKOHE KOHTYPIIAY JKOHE OJIapAbI OJ[aH
opi 3eprrey yuin JKe3KasraH OUNaThIHBIH CONTYCTIK-IIBIFBIC OOIIIriH 3epTTEY/[iH re0IOrusUIbIK-Te0(DM3HKAIBIK 9AICTEPiHIH MYMKIHAIKTEPi KapacThIpbLIagsl. IlepcnekTupa-
JIBIK y4acKeNepAi aHbIKTayFa, apTYpIli Kypam/arbl TeOIOTHsUIbIK JeHEeIep/IiH IeKapalapblH HaKThIIAyFa, i3/iey-KapTanay YHFbIMAIapbIHBIH OPHAIIACY OPBIHIAPBIH TaHAAY-
Fa, CaH/IbIK reOJIOTUsIIBIK-Te0(DH3UKAIIBIK MOACIBACYl XKYPri3yre MYMKIHIIK OEpeTiH MarHUTOMETPHUSUIBIK, IPABUMETPHSLIBIK, PAIHOMETPHSUIBIK, OCHIHIIK )KOHE aaH/IbIK
9IIeKTp Oapiiay 3epTTeyinepiHiH HOTHKeIepl KeaTipulei. 3epTTeeTiH aiMaKThiH O0apiblK OeiiHaepi MArHUTTIK JKOHE MPABHTALMSUIIBIK OPICTIH rpaduKTepiH, COHAaNH-aK
KapChUIBIK MeH OOMIIBIK OTKI3TIMITIKTIH JKaIFaH KHIMaJIapbIH KYPACThIPA/bl )KOHE TaJAaii bl

Tyinoi ce30ep: JKesxaszean ounamoi, nepcneKMuSanblK diaqoap, 2eon02UsIbIK KYPbliblM, 2e0N02UAIbIK-2e0DUUKATBIK 3epmmeyiiep, KeH WObIpapbl, Hcep yeminoezi
2eoqhusuKanslK 20icmep, 2pasubapIAy HeaHe MASHUMMI GApIAY HCYMbICMAPbL, NeKmp oapiamd.

BoisiBieHue NEPCHNEKTUBHBIX nJjiomajaei B npeaejaax Ke3kasranckoii BaJMHbI KOMIIJIEKCOM reo.noro-reo«bmnqecmlx

HCCIeI0BAHNH

AHHOTalIMSl. B CTarbe paCCManHBaIOTCS{ BO3MOXHOCTH reonoro-reod)mnqecxnx METOI0B HUCCJICIOBAHUS ceBepo-Bocquoﬁ qacTu )Ke3Ka3FaHCK017[ BIIaJIMHBI IS
oIpeJesIeHHs] FPAaHKLl U3y4aeMOi TePPUTOPUH, BbIICICHHUS U OKOHTYPUBAHMS IUIONIA/Ie pa3MELIeHHUs IIEPCIIEKTUBHBIX YYaCTKOB M IPOBE/ICHHS UX JaJIbHEHUIIEro u3yye-
HUsL. [IpUBOAATCS Pe3y/IbTaThl MArHUTOMETPUYCCKUX, TPABUMETPHUYECKHX, PAJHOMETPHICCKUX, TPOMHIBHBIX M IUIOMIAIHBIX IEKTPOPA3BEIOYHbIX HCCIIC[OBAHMH, IO3BO-
JISIOIIHUE BBISIBUTH Hepcl’leKTPIBHLIC y‘-IaCTKI/[, yTO'-IHI/[TL rpa}mum TCOJIOTHUYECCKUX TECII pasHoro cocTaBa, BLIﬁpaTL MECTa 3aJI0KCHUA HOHCKOBO—KapTHpOBO‘-IHLIX CKBaXXWH,
MPOBECTH KOJIMYECTBEHHOE Te0JI0ro-reou3nueckoro Mozenuposanue. I1o Bcem npoduismM H3ydaeMoii IIoNaan HOCTPOSHBI U IIPOAHAIN3UPOBAHbI Tpa@HKN MarHUTHOTO
Y TPaBUTALIMOHHOTO HOJIA, @ TAKXKE TICEBJ0Pa3Pe3bl COMIPOTHBIECHUS U IPOJOJILHON IIPOBOJUMOCTH.
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2eoghusuneckue memoosl, 2pasupazeedounble U MAZHUMOPA36ed0UHble PAOOMbL, NEKMPOPA3EeIKd.

Introduction

At present, sustainable economic development of the coun-
try is impossible without reproduction of mineral resources.
The main stock of easily accessible near-surface deposits is
practically exhausted, and there is observed decreasing the
supply of mineral resources to city-forming enterprises. In this
regard, identifying promising areas through exploratory geo-
logical and geophysical studies within the northeastern part of
the Zhezkazgan depression to replenish the mineral resource
base of the Zhezkazgan region is an urgent task.

The studied area is located in the Ulytau district of the Uly-
tau region. In the southern part of the studied area, at the dis-
tance of about 2 km from the exploration lines and points, there
is the Terecty station; 3 km to the south is the Borsengir vil-
lage. The relief of the area is a combination of small hills and
dissected lowlands, with steep, often rocky slopes separated
by flat longitudinal gently undulating valleys. The climate of
the area is arid and continental. The vegetation of the territory
is steppe and semi-desert. The hydrographic network of the
region belongs to the drainage basin of the Kara-Kengir River
that collects water from almost the entire area by tributaries.

The geological structure of the studied territory includes the
areas of distribution of slightly inclined and horizontally lying,
facies-variable Paleogene, Neogene and Quaternary sediments;
development of terrigenous, volcanic-terrigenous and carbon-

ate-terrigenous facies-variable deposits of the Middle-Late
Devonian, Carboniferous and Permian ages, making up the
Sarysu-Teniz branch of the Devonian volcanic-plutonic belt
(DVPB), the Sarysu-Teniz zone of rift structures and the Zhez-
kazgan structural-facies zone (SFZ) ); the distribution of highly
facies-variable, Lower-Middle Devonian volcanogenic-terrige-
nous, terrigenous-volcanogenic formations of the Sarysu-Teniz
branch of the DVPB, the Devonian intrusive massifs of similar
petrographic composition and terrigenous, carbonate-terrige-
nous facies-variable deposits of the Ordovician, composing the
Konskaya SFZ that was subjected to intense folded deforma-
tions and complicated by numerous discontinuities; the devel-
opment of terrigenous, carbonate-terrigenous deposits and ter-
rigenous-volcanogenic formations of the Sarysu-Teniz branch
of the DVPB located in the zones of influence of large intrusive
massifs [1-3].

The studied area is characterized by a variety of species and
genetic types of minerals. All the identified mineral objects
in scale are referred to deposits, manifestations and points of
mineralization [4].

The purpose of the study consists in identification of prom-
ising areas for replenishing the mineral resource base of the
Zhezkazgan region by conducting exploratory geological and
geophysical studies within the northeastern part of the Zhez-
kazgan depression.
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The tasks of the study include identification, delineation and
studying of promising occurrences and mineral deposits in the
studied area based on the results of geological and geophysical
studies; determining the feasibility of further research to study
them.

Research methods

Geological studies involve conducting geological routes;
core drilling of prospecting and mapping wells; selecting point
and core samples to determine their physical properties and
conducting spectral analysis; selecting geochemical samples
from cores of prospecting and mapping and prospecting wells;
producing thin sections and polished sections for silicate, min-
eralogical, paleontological and chemical analysis [5].

Carrying out a complex of geophysical studies in the profile
version in the studied area, including magnetometric, gravi-
metric, radiometric studies, as well as profile and area electri-
cal prospecting work, will make it possible to identify promis-
ing areas for prospecting work.

When performing gravity exploration work, the Scintrex-
CG-5 Autograv gravimeter was used. The studies were carried
out along the profiles with a step of 40 meters; control mea-
surements were carried out in the volume of more than 5%
to assess the quality of data collection. The shift of the zero
point was daily taken into account; the level of interference
during shooting was continuously assessed, and the necessary
corrections were introduced into the measurement results.
When performing measurements, microseisms and lunar-solar
disturbances were automatically taken into account. To deter-
mine gravity anomalies, corrections were introduced into the
results of field measurements for the normal field of the Earth,
the height of the observation point, and the influence of the
intermediate layer [6].

When performing magnetic exploration work, high-preci-
sion GSM-19W magnetometers were used. In order to identify
azimuthal errors, all the instruments used to perform routine
and control surveys were verified on the verification profile
in forward and reverse motion. As a result of the reconcilia-
tion, it was found that the difference in levels did not exceed
the shooting error. Corrections were also introduced for daily
variations in the magnetic field [6, 7].

The walking gamma survey was carried out using a field ra-
diometer SRP-68. Based on the measurement results, gamma
activity graphs were constructed for each profile.

Electrical exploration work in the studied area was car-
ried out by sounding the quasi-transient sounding in the near
zone (QTS), the «Cycle-7» installation and vertical electrical
sounding in the dipole-dipole modification (DOS-IP), using
three EIN-209M meters and a GER-5/ generator 1000.

When conducting studies by quasi-transient sounding in the
near zone (QTS), to increase reliability of measurements at
each picket, at least 2-5 repeated measurements were made,
duplicates, which made it possible to improve significantly the
accuracy of measurements when processing them. Carrying
out experimental and methodological work made it possible
to select the size of the installation and the optimal mode of
recording the decline in the quasi-transient sounding, which
made it possible to carry out field data collection with the nec-
essary accuracy [7, 8].
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One of the factors influencing the data recording process
is the duration of the current turning off edge. To minimize
the effect of the current switch-off front in the generator loop
and to increase the dynamic range of the measured transient
process, it is recommended to perform sounding with the cur-
rent pulse amplitude of 1.5-5 A and 10-20 A. Sounding that is
performed at the current strength of 1.5-5 A is least distorted
by the current switch-off front and contains the information of
the upper part of the section. Sounding that is performed at the
current of 10-20 A allows for maximum research depth. In this
regard, data recording in the studied area was carried out with
currents of 5 A and 10 A to monitor the operation of equipment
and to analyze the heterogeneity of the medium. During the
final processing and interpretation of the data, the curves with
currents of 10 A were taken. Control measurements were car-
ried out in the volume of more than 5% to assess the quality
of field data collection. The measurement accuracy was =~ 3%
[9, 10].

Results and discussion

As a result of processing, there were obtained pseudo-sec-
tions of resistivity and longitudinal conductance for all the
profiles (Figure 1).

To identify anomaly-forming objects, to clarify their mor-
phology in detail and to track them to depth, profile electrical
prospecting work was carried out using the VES-IP sounding
method in the dipole-dipole modification. In order to select the
optimal measurement mode, experimental and methodological
work was carried out in different areas of the studied territory.

To select the optimal frequency, experimental work was
carried out at frequencies from 0.153 Hz to 4.88 Hz. The mea-
surements were carried out in different grounding conditions
(dense and loose soils) at near and far distances. Based on
the measurement results, the frequency characteristics of the
phase parameter were constructed for each AB current line at
the measured pickets. The most optimal frequencies for mea-
surements are 0.31, 0.61 and 1.22 Hz.

Profile 10
Apparent resistivity, Omm

Longitudinal conductance, Cm

e

Figure 1. Pseudo-sections of resistivity and longitudinal
conductivity.
Cyper 1. KepiHeTiH KapcbUIBIK MeH 00HIBIK
OTKI3TITIKTIH KaJFaH KUMAJapbl.
Puc. 1. IIceBnopa3pesnbl Ka:xKylerocsi CONpoOTUBJICHUS U
NMPO0JILHOM MPOBOANMOCTH.

A complex of ground-based geophysical methods, con-
sisting of magnetic prospecting, gravity survey, gamma-ray
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survey, was carried out on all profiles of the study area; on a
number of profiles (PR03, PR0OS, PROS) electrical prospecting
was carried out using the VES-IP (modified DOS-IP) and QTS
methods. Figure 2 shows graphs of the magnetic and gravita-
tional fields for profiles PR03, PROS, PROS.

On the PRO3 profile (the length is 53.86 km), a differenti-
ated magnetic field is observed, predominantly positive, char-
acteristic of intrusive bodies; extended local anomalies can be
traced. The gravitational field changes from negative to posi-
tive, has a number of anomalies, and gradually decreases until
the end of the profile, going into negative values. According to
the VES-IP results, a high-resistivity zone and a polarizability
anomaly of up to 1.8% are identified. Based on the results of
QTS, a zone of high conductivity is identified.

On the PROS profile (the length is 90.66 km), the magnetic
field is predominantly positive. A sharp field gradient (interval
of high values) is observed along the profile. Then the values
gradually become negative, mapping the Zhaltyrbulak graben.
Afterwards, the field becomes smooth, characteristic of the
carbonate strata of the Zhezkazgan depression, with the ex-
ception of the interval where the magnetic field becomes more
disturbed, along which the Devonian effusive-sedimentary
formations of the Birlistyk anticline are distinguished.
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Figure 2. Graphs of the magnetic and gravitation fields
for profiles PR03, PR05, PROS.

Cyper 2. ITP03, ITP05, ITP08 Oeiiinaepi OolibiHIa
MATHHUTTIK K9HE I'PAaBUTAIMSUIBIK 6pic rpadukTepi.
Puc. 2. 'padkyn MATHUTHOTO M IPABUTAIMOHHOTO MOJIS
no npodpuisim ITP03, ITPOS, ITP0S.

The gravitational field is initially positive with small local
anomalies. Then the field gradually decreases and goes into
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