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2 Clarivate
Analytics

«Central Asian Academic Research Centery LLP is pleased to announce that “News of NAS
RK. Series of Geology and Technical sciences” scientific journal has been accepted for
indexing in the Emerging Sources Citation Index, a new 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.

«Opmanvix Asus axademusnvik vinvimu opmanvizely KIIC «KP ¥FA Xabaprapoi.
Teonocus oicone MeEXHUKANLIK bLILIMOAD Cepusicbly 2bliviMu dcypranvinviy Web of
Science-miny scanananean nyckacet Emerging Sources Citation Index-me unoexcmenyee
Kabvli0aneanvin  xabapnaiovl. byn unoexcmeny oapwiceinoa Clarivate Analytics
KOMRaHuscul Jcypranovl odan api the Science Citation Index Expanded, the Social
Sciences Citation Index ocone the Arts & Humanities Citation Index-xe kabwviioay
Mmacenecin Kapacmuipyoa. Web of Science zepmmeywinep, asémopnap, 6acnawiviiap
MeH MeKemenepee KOHmeHm mepenoiei meH canacwin Ycvinaovl. KP YFA Xabapnapeo.
Teonocus scone mexunuxanvix eviavimoap cepuscol Emerging Sources Citation Index-xe
enyi 0i30iH KO2amOacmulK YWiH eH 63eKmi dcane 0edendi 2e0n02usi JHeaHe MexXHUKAIbIK
EbLIBLIMOAD OOULIHUWA KOHMEHMKe adanoblblmbi30bl 0i10Ipeoi.

TOO «llenmpanvro-a3uamckutl akadeMuuecKull HAy4Hulil yeHmpy coodwjaem, umo
nayunoii oicypuan “Useecmuss HAH PK. Cepusi ceonocuu u mexuuueckux Hayk» Obll
npunam oas unoexcuposanusi 6 Emerging Sources Citation Index, obnosnennou
sepcuu Web of Science. Cooepoicanue 6 3mom UHOEKCUPOBAHUU HAXOOUMCS 8 CMAOUU
paccmompenusi komnanueti Clarivate Analytics ons oanvhetiwezo npuHAMUS JICYPHANA
6 the Science Citation Index Expanded, the Social Sciences Citation Index u the Arts &
Humanities Citation Index. Web of Science npednazaem kauecmso u enyouny Konmenma ot
uccredosamenetl, agmopos, uzoameneli u yupesicoenuil. Brmouenue Hzeecmus HAH PK.
Cepus ceonozuu u mexnuyeckux nayk ¢ Emerging Sources Citation Index oemoncmpupyem
HAWLy npuepIHCEeHHOCMb K Haubonee akmyaibHOMY U 6IUSMETIbHOMY KOHMEHMY NO 2e0N02UU
U MEXHUYECKUM HAYKAM OJisl Haue2o coobuecmsa.
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Abstract. In seismological and seismotectonic respects, the Aral-Karatau
seismically dangerous region, which includes Southern Kazakhstan, has not been
sufficiently studied. However, for this region there are detailed geological and
geophysical materials, the capacity of the earth's crust, active mantle, etc. At different
times, seismic events with a magnitude of M=2.5-7.5 were recorded on the territory
of Southern Kazakhstan, which indicates the presence of potentially dangerous
seismogenic zones with the maximum magnitude of expected earthquakes. These
zones are sources of powerful dynamic impacts on the geological environment,
and through it - on various building structures and the human habitat. According to
established concepts, the activity of seismic regions is predetermined by the previous
history of their geological development, especially at the last neotectonic stage. A
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regional seismotectonic model (Map of seismogenic zones) of real and potential
zones of occurrence of earthquake sources in the studied territory has been
developed based on a set of geophysical, geological-tectonic and seismological
data. The seismotectonic model is the basis for seismic intensity calculations in
a probabilistic variant, as well as for forecasting seismic impacts in peak ground
accelerations. The map of tectonic faults of Southern Kazakhstan can be used in
various seismotectonic and geodynamic constructions, including those of an applied
nature for forecasting dangerous natural processes associated with the destruction
of the earth's crust. Together with the database, it is a solid foundation for the
accumulation of information, its tectonophysical analysis and the development of
other cartographic projects, which will allow a deeper understanding of the features
of the seismotectonic process of Southern Kazakhstan.
Keywords: tectonic fault, seismotectonic model, seismic potential
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AnHoTanmss. CelUCMOJIOTHUSIIBIK JKOHE CEHCMOTEKTOHUKAJBIK KaTblHACTapa
Onrycrik Kazakcranra xaratelH Apan-Kapartay ceficMHKanmbIK KayinTi eHIpi
KETKLUTIKTI 3epTTenMereH. Analia, Oy aitMax YIIiH erKei-Ter ke reoIor usbIK-
reo(pU3NKaIBIK MaTepUaiap, jkep KbIPTHICHIHBIH KyaTbl, OCTICEH I MAHTHS YKOHE
1.0. Oap. Op yakerrra OHTYyCTiK Kazakcran aymarsiaga M=2.5-7.5 MarHATynacel

254



ISSN 2224-5278 5.2025

0ap celicMUKaNbIK OKWFalap TipKeNdi, Oy KYTIJIETiH jKep CUIKIHICTEpiHIH eH
YKOFapbl MAaTHUTYAACHl Oap BIKTUMAJ KayilnTi CeHCMOTeHIiK aiiMaKTapIslH OOTybIH
KepceTeni. by aiiMakTap reoJIOTHsUIBIK OpTara, aj O apKbUIbl dPTYPIli KYPhUIBIC
KYPBUIBIMJIApbIHA KOHE aJaMHbIH KOpIIaraH OpPTachlHA KYIITI JUHAMHUKAJIBIK dCEp
eTy Ke31epi 00BN TaObUTamEl. Y CTEMIIK €TETiH HAesUIapFa Colfkec, CeHCMUKAITBIK
aiiMaKkTapAplH ~OEJCeHIUTIri  OJapAblH TEOJOTHSIIBIK JaMyBIHBIH —OYPBIHFBI
TapUXbIMEH, 9Cipece COHFbI HEOTCKTOHUKAJBIK KE3€HJE allJIbIH ajla aHBIKTAIIFaH
leo(hm3uKaIBIK, FeONOTHSIIBIK-TEKTOHUKAJIBIK XKOHE CEHCMOJIOTHSIIBIK MAJIIMETTEP
KCIICHI HET131He 3epTTECTIH ayMaKTarbl )Kep CUIKIHICIHIH HAKThI KOHE bIKTUMAJ
afMaKTaphIHBIH  aMAaKTBIK  CEMCMOTEKTOHHKANBIK MOmeni (celcMOreHIiK
aliMakTap Kaprtacekl) o3ipieHai. CeHCMOTEKTOHMKAIBIK MOICTbh BIKTHMAJIBIK
HYCKa/la CEHCMUKANIBIK KAPKBIHIBUIBIKTBHI €CeNTey VIIiH, COHAal-aK Kep YCTi
KBUIIAaMJIBIFBIHBIH  €H JKOFapbl JKBUIJAMJIBIFBIHJIA CEHCMUKAIBIK —dcepliepi
Ooipkay yuriH Heri3 0osbin TaObuianbl. OHTYCTIK Ka3akcTaHarbl TEKTOHHKAIIBIK
JKapbUIBIMJIAP KapTachl OPTYPJl CEHCMOTEKTOHHMKAJIBIK JKOHE I'€OIMHAMHUKAJIBIK
KYpBUIBICTap/Aa, COHBIH IMIHJE Kep KbIPTHICHIHBIH OY3bUTybIMEH OaiIaHBICTHI
KayinTi TaOUFH MporecTepi OomKay YIIiH KoIaaH0a bl CHIIATTaFbl KYpbUIBICTap/a
KOJIJITAaHBLTYBI MYMKiH. MamiMeTTep KOpbIMEH Oipre o aKlmaparThl JKHHAKTAY/IbIH,
OHBI TEKTOHO(M3UKAJIBIK TaJJIay/IbIH )KOHE 0acKa Ja KapTorpausUIbIK jk00amapabl
a3ipneyniH Oepik Herisi, Oy Ka3akcTaHHBIH OHTYCTIK-IIBIFBICHIHIAFBI CEHCMO-
TEKTOHMKAJIBIK MTPOIECTIH SPEKIICIIKTEPIH TEPEHIPEK TYCIHYTe MYMKIHJIIK Oepeti.
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AHHoTanus. B celicMOJIOrMYeckOM M CEHCMOTEKTOHHYECKOM OTHOLIEHHUH
[Ipuapanscko-Kaparayckuii celicMoOnacHbIN PErvoH, BKIFOUAIOLINI TEPPUTOPHUIO
IOxHoro Kazaxcrana, u3y4eH HelOCTaTOYHO. BmecTe ¢ TeM Ui JaHHOTO pernoHa
HaKOIUICHBI JI€TAIbHBIE T€0JI0r0-re0U3NUECKUEe MaTepHalibl, a TAKXKE JaHHbBIE O
MOIIHOCTH 3€MHOM KOpBI ¥ CTPOEHUM aKTUBHOW MaHTHU. Ha 3T0#l Tepputopun B
pas3Hble IeproIbl PUKCUPOBATHUCH CECMUYECKUE COOBITH MAarHUTYI0H M =2.5-7.5,
YTO CBUJIETENIBCTBYET O HATMUUU IMOTEHLIUATIBHO ONACHBIX CEHCMOTEHEPUPYIOLINX
30H, CHOCOOHBIX MOPOXKIATh 3EMIICTPSICEHHS BBICOKOM MAarHUTYAbl. OTH 30HBI
SIBJIIFOTCS. NICTOYHUKAMHU MOIIHBIX IMHAMUYECKUX BO3AEHCTBUI Ha T€0JIOTHYECKYIO
cpendy, a uyepe3 He€, B CBOIO OYepe/lb, — Ha CTPOUTEIbHbIE KOHCTPYKLIUU U Cpely
00HUTaHUs YeNoBeKa. AKTUBHOCTh CEHCMHUYECKHUX PAfOHOB ONPEAEISIETCSI HCTOpUEH
UX T€0JIOTHYECKOTO PAa3BUTHUS, 0COOCHHO Ha HEOTEKTOHMYECKOM dTare. Ha ocHoBe
KOMIUIEKCa Teo(U3NIECKUX, TIe0JIOrO-TEeKTOHMUECKUX U  CEHCMOJIOrMYECKUX
JaHHBIX pa3paboTaHa pEerHoHaNbHAasi CEMCMOTEKTOHMYECKas MOJIENb — KapTa
CeCMOTeHEPUPYIOIINX 30H, OTpakarollas peajbHble U MOTCHIUAIbHBIE 00JacTH
BO3HUKHOBEHHMSI 04aroB 3eMiieTpsiceHHi. CeliCMOTEKTOHMYECKAsT MOJIENb CITY>KUT
OCHOBO JIJ151 pac4€TOB CEMCMUYECKON HHTEHCUBHOCTH B BEPOSITHOCTHOM BapHaHTE
U NIPOTHO3a CECMUUYECKHUX BO3JEHCTBUI B TEPMUHAX MMKOBBIX YCKOPEHUH IPyHTA.
Kapra rexronnyeckux paznomon lOxHoro Ka3axcrana MoxeT HCIIOIB30BATHCS IIPU
CEHCMOTEKTOHNYECKHUX U T€OJMHAMUYECKUX MTOCTPOSHUSX, BKIIIOUasl IPUKIIAIHbBIE
33Jlaud IPOTHO3UPOBAHUS OINACHBIX IMPUPOAHBIX IPOLECCOB, CBSA3AHHBIX C
NeCTpyKIer 3eMHOM Kopbl. COBMECTHO ¢ 0a30d JaHHBIX OHa (OPMHUpYET
dbyHAaMeHT 115 cucTeMaTH3auny nHhopmManny, e€ TeKTOHO(PHU3UYECKOTo aHATN3a
U pa3BUTHA MNOCICAYIOUIMX KapTorpaMuecKux MPOEKTOB, YTO CHOCOOCTBYET
Oonee mIyOOKOMY IMOHUMAHHIO 0COOCHHOCTEH CEHCMOTEKTOHHYECKHUX MPOLECCOB
IOxHoro Ka3zaxcrana.

KuroueBbie cj10Ba: TEKTOHMUYECKHH PA3lIoOM, CEHCMOTEKTOHMYECKas MOJENb,
celficMonoTeHal

Introduction. Southern Kazakhstan is one of the developed industrial and
agricultural regions of the Republic of Kazakhstan. Due to the peculiarities of
natural conditions, all the most industrially developed and densely populated areas
are located near potentially dangerous seismic zones with a maximum magnitude of
expected earthquakes from 6 to 8, where industrial and civil construction is carried
outand in connection with this there is an intensive growth of the population. Seismic
zones are sources of powerful dynamic impacts on the geological environment,
and through it - on various building structures and on the human habitat. On the
other hand, it should be borne in mind that in some cases it is the level of seismic
hazard of the territory that determines the prospects for further development of new
industrial areas.

Urgent issues of ensuring population safety, earthquake-resistant construction
and preventing possible damage from earthquakes have determined the need to
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develop a system of complex geological-geophysical and seismological study of
geodynamically unstable zones. The zones are distinguished by the properties of
the environment and the dynamics of processes that tend to destabilize them under
the influence of regional and global forces, and are manifested in seismicity.

An important, essentially fundamental, seismogenic role is attributed to mobile fault
zones. Active faults of various morphokinematic types, along with the presence of
an active mantle, play a key role in controlling the seismicity of the study region
(Timush, 2011). They are the most important deformation structural elements of
the earth's crust, form regularly oriented systems, the study of which creates the
prerequisites for identifying structural criteria for localizing earthquake focus
(Myasnikov et al., 1981) and, on their basis, developing a seismotectonic model
(maps of seismogenic zones).

One ofthe key problems of seismic hazard assessment and study of seismotectonic
process patterns is related to the lack of electronic cartographic projects implemented
atamodern scientific level using new information technologies (Lunina et al., 2010).
Digital maps of tectonic faults with an accompanying attribute base in electronic
form can be used as a tectonic basis for generalizing geological, geophysical,
hydrogeological data for the purpose of forecasting dangerous endogenous
geological processes, primarily seismic ones. Their advantage is a comprehensive
basis that combines a large amount of data into a single format. As a basis for
the seismotectonic model of Southern Kazakhstan A digital (electronic) map of
active tectonic faults and an attribute database used in calculations for probabilistic
assessment of seismic hazard have been developed.

Methodology for mapping tectonic faults using GIS technologies. Modeling of
geographic space has simplified the implementation of geographic information systems
(GIS) due to a fundamentally new approach to processing and presenting results in the
format of digital models. GIS technologies allow for the generalization of huge arrays
of information, on the basis of which an attribute database of the objects under study is
created. In addition, geographic information systems are effective for determining the
tectonic regime of an area, its dynamic potential and geological structure as a whole. An
absolute advantage of digital maps is the ability to supplement new information
according to selected criteria and expand the scope of the project when accumulating
new data.

The map of active tectonic faults of South Kazakhstan is organized in the
coordinate system of the Gauss-Kruger projection, units of measurement are
meters, which allows for automatic calculation of the geographic characteristics
of the fault: object coordinates, length, strike azimuth. When vectorizing faults,
the scales of raster materials were taken into account, and faults were detailed. The
work was carried out in the Arc GIS system.

A large number of archive and literary materials, as well as geological, tectonic,
hydrogeological, cosmostructural and other maps of Kazakhstan and adjacent
territories published in previous years, were collected, analyzed, critically assessed
and summarized. The algorithm for creating a digital fault map includes referencing,
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digitizing (vectorizing) raster media and filling the attribute database with characteristics
of faults, including the most complete information about them, separating faults by
layers and map types. Detailing of faults provides for work on changing the position
of already existing vector objects and their segmentation, if new sources indicate this.
In this case, the rule of topological correctness and scaling is observed. In addition to
thematic map layers, technical layers are created (geographical raster anchor points,
cartographic benchmarks for linking the map to a specific coordinate system, etc.). In
GIS, objects are depicted in vector form and linked to records of various information
in attribute data bases.

In the course of the work, faults are segmented based on the change in geographic
extent. This affected the filling of the attribute database, as in literary and field
sources the fault is described completely, i.e. the characteristics of one segment
are distributed by analogy to the entire length of this fault. In a particular case, in
the attribute database, the segments of one fault have the same characteristics, but
as the interpretation of new seismic data and analysis of space images shows, This
does not always correspond to the actual characteristics of the fault segment.

The faults whose activity is confirmed by modern seismicity were studied. The
geometry of the faults and their segments was determined by the coordinates of the
nodes of their lines in the shape layer created as a result of vectorization of paper
maps or conversion from databases of sources (with subsequent correction of their
position according to contextual materials).

As a result of the analysis and generalization of the collected data at a modern
level using GIS technologies (Arc GIS program [ArcGIS 10.4 for Desktop, license
type: Basic]), a vector digital map of active faults of South Kazakhstan was
developed (Figure 1).

The attribute database (Table 1) contains parameters for geographically linked
objects (faults and their segments) with signs of the latest movements in the Late
Pleistocene and Holocene: their names, segmentation, length of segments and their
geographical coordinates, data on kinematics (direction of movements), strike
azimuth, dip angle, movement velocities, estimated magnitude Mw. The database
makes it possible to obtain information on faults and solve more general problems
— thematic mapping, determining the parameters of modern geodynamic processes,
assessing seismic and other geodynamic hazards. The format of the database
construction allows for its constant replenishment.
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Figure 1. Map of active tectonic faults in Southern Kazakhstan

The calculation of the moment magnitude Mw was carried out using the formulas
(Donald et al. 1994; Kocharyan, 2016)

1) Mw=5.08+1.16*log( Lmax ), (for all faults),
where Lmax is the length of the fracture.
Used for faults with unknown type of movement.

2) Mw=5.16+1.12*log( Lmax ) ( for strike-slip)

For shifts: strike-slip.

3) Mw=5.00+1.22*log( Lmax ) (for reverse faults),

For upthrusts, thrusts: reverse.

4)  Mw=4.86+1.32*log( Lmax ) ( for normal faults),

For resets: normal.
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Table 1. Attributive database of active tectonic faults of Southern Kazakhstan (fragment)

OBJECT ID # | ID No. NAME TYPE | SIDE | DIP RATE Mw
1 11 IE:’OI?EE STtE‘rftsu}rlzL S;E‘;"' +SW | 90° | 1-3mmiyear | 6.57
2 [ [ et TSk oo | o | T s
1327 328 Talas-Fergana evf:rse +NE | 70-85° | ~2mm/year | 5.52
1.3.7.7 3:’}8 Main i(”aratau Re;/.e.rse +N 50.—.6.5D ~2m;r.1./year 5..;1.9
223 1 8_1 Cﬁﬁiin No‘ .ciata +E No. .d;ata No. ~d.ata 6
257 | 827 Chulin Thrust | +5 | 35° | Nodaw |5.98
2490 14 133 Syrdara Normal | +NW | 75-90° | 1 'zy':a;nm " 547
2491 14 132 Syrdara Normal | +NW | 75-90° ! '5_3,';?1“1/ 54

Continuation of table 1

BEARING minX minY maxX maxyY SHAPE Length
290.3 70.940922 42.426883 70.744521 42.496502 18100.5
261 70,731466 42,478254 70.545283 42.46905 15589.3
285 68.998551 43.383505 68.968068 43.391204 2641.9
3332 67.337662 43.89081 67.325128 43.911388 2498.9
355.3 67.894827 41.144019 67.892964 41.200011 6221.1
96.3 68.724904 42.26226 68.800894 42.252125 6394.2
336.2 66.090164 44.239028 66.082616 44.252717 1637.45
331.7 66.060039 44.283431 66.049151 44.299354 1972.66

OBJECT ID — object identifier, NAME — name; TYPE — type, fault kinematics; SIDE — dip
azimuth relative to the raised wing; DIP — dip angle; RAT — velocity of movement within the
geological structure; Mw — estimated moment magnitude; BEARING - strike azimuth; minX ; Y—
initial coordinates of the fault segment; maxX , Y- final coordinates of the fault segment, SHAPE
Length — the length of this segment.

Research results and discussion. Based on a complex of geophysical,
geological and tectonic features of the deep and upper crustal structure of the
earth's crust, seismological data A regional seismotectonic model (Map of
seismogenic zones) of real and potential zones of occurrence of earthquake
sources in the territory of Southern Kazakhstan was developed (Figure 2).
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The established seismological, geological and geophysical criteria served as the
basis for differentiating seismogenic zones by the maximum magnitude of expected
earthquakes (Timush et al., 2012). A brief description of the most important of them
is given.

North Kyrgyz seismogenic zone is confined to the marginal reverse -thrust fault,
limiting the Kyrgyz Range from the north. In the blocks adjacent to the zone, pre-
Baikal and Baikal metamorphic complexes are exposed, penetrated on the eastern
flank by the Kungey granite massifs (Knauf, 1966). The thickness of the earth's
crust increases from west to east from 50 to 60 km. Along the described zone,
the magnitude of the displacement of the Epihercynian Leveling Surface increases
from west to east from 1.5 to 7.5 km, and its total uplift in the Kyrgyz Range
is, respectively, 1.5-4.0 km. The total INM (intensity of neotectonic movements),
therefore, fluctuates from 3 to 11.5 units, which allows us to estimate the seismogenic
potential of the North Kyrgyz zone from M = 6.5 to 7.0. To date, the largest
earthquake in the zone had a magnitude of M = 6.5 (Sydykov, 2004).

' - 17 ¥ ba ! ) g5 8
66° 67° 68° 69° 70° g 72y

Seismogenic zones and thEiLMM“
L =40 <45 | | <50 | <ss5 || || =60
IS s7.0 [ s75 "ss0 [ >80

1 - North Kyrgyz, 2 - Baykadam, 3 - Main Karatau, 4 - Kumkol, 5 - Bastarau,
6 - West Kyzylkum, 7 - East Kyzylkum, 8 - Chulin, 9 - Karjantau, 10 - Ugam,
11 - Syrdara, 12 - Zhalairnaiman
* Possible maximum seismic intensity in seismogenic zones is 10 points or more
on the MSK-64 scale

Figure 2. Map of seismic generating zones of Southern Kazakhstan
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Baikadam seismogenic zone corresponds to the dynamic zone the fault of the
same name, dividing the Proterozoic and Lower Paleozoic blocks of the Maly
Karatau. The structural-material complexes are represented by terrigenous rocks
metamorphosed to varying degrees; granitoid intrusions are absent. The amplitudes
of the latest movements do not exceed 400 m. The seismicity of this region is
characterized by earthquakes of the class K= 9-11 with focal depths within 15- 20
km. In general, the seismic potential The Baikadam zone is estimated as M, = 5.5.

Main Karatau seismogenic zone is associated with a deep fault, which is the
main structural element of this region on the continuation of the Talas-Fergana
fault. Of all the faults, the Main Karatau Fault is the best studied. It has been traced
by seismic exploration to a depth of over 60 km (i.e. it is a through-crust fault), and
the amplitude of the vertical displacement of the northeastern wing reaches 8- 19
km (Abdulin et al., 1986). According to the kinematics of movements, the fault is a
through right-hand strike-slip fault of long development (from the Upper Proterozoic
to the present), separating various geotectonic structures: to the northeast of it are
early Caledonian complexes, and to the southwest are middle Hercynian complexes
with Caledonides at the base; the consolidated base is characterized by the absence
of intrusive massifs (Ibragimov, 1978).

In the newest tectonic structure of the Main Karatau the fault is also clearly
expressed, delimiting the wings of the Karatau arch, the strike of which coincides
with the orientation of the main Hercynian structures. The southwestern wing along
the described zone is thrown up, and the amplitude first increases from northwest to
southeast to 2000 m, and then decreases to 600-700 m. The heights of the peneplain
in the same direction accordingly increase from 800 m to 2500 m, and then decrease
to 600 m. In the Aryskum depression, a number of subparallel faults extending
to the north can be attributed to the zone of influence of the Main Karatau fault,
forming graben-like structures with a vertical displacement of up to 1500-2000
m. Taking into account the given characteristics, the seismogenic potential of the
Main Karatau zone is assessed differential. In the area of maximum intensity of
the newest movements M = 6.0, and to the northwest of it M = 5.5. To date, strong
earthquakes are not known in the Karatau region, seismic activity and K _are not
assessed due to the lack of instrumental data.

The West and East Kyzylkum seismogenic zones are confined to the faults of the
same name, identified under the platform cover along the northwestern edge of the
Zhaugash depression, which apparently has a graben morphology. In the western
part of the Aral-Karatau seismically active region, the faults are considered active.
The relative displacement along the northwestern edge of the named structure is
about 1 km. In the Quaternary, this block has a tendency to rise. The consolidated
basement is represented by terrigenous Caledonian formations. The crustal thickness
is increased to according to instrumental observations, earthquakes with 48 km K
= 9-15 occurred within the Kyzylkum zone . The seismic potential of the zone is
estimated as M| = 6.5 to the southwest of the intersection with the Syrdarya zone
and as M| =35.5 to the northeast of this node (Timush et al., 2012).
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Chulinskaya seismogenic zone accompanies a fault that arcs across a vast area
of the newest Chatkal-Kurama uplifts located to the south of it. The fault zone in
the consolidated basement is expressed by intensive crushing, secondary changes
in carbonate-terrigenous formations; a step with a displacement amplitude of
about 1.5 km is noted along the fault. Within the Chatkal-Kurama mountain region
(Timush, 2011; Khodjaev, 1985), the most widely developed and clearly expressed
in both Paleozoic and Mesozoic-Cenozoic deposits are the NE fault systems, which
are the boundary between the latest uplifts and subsidences (Tashkent, 1971).
Almost all structures of the mountain region adjoin the end of the Talas -Fergana
fault and have a SE asymmetry (Chediya, 1986; Nurmatov et al., 2004). The age
of the faults is Upper Paleozoic, most of the faults appeared between the Middle
Carboniferous and Late Permian. These fault systems are still active in the modern
period. According to morphogenetic features, they are represented by reverse faults,
thrusts, and, less often, normal faults. The amplitude of vertical displacement along
some faults reaches 5- 6 km. High intensity of recent movements is also noted here,
which makes it possible to predict earthquakes with a magnitude of up to 6.0, and
perhaps even more. The thickness of the earth's crust is about 40 km. According to
available instrumental data, numerous earthquakes of the class have occurred along
the Chulin zone K = 9-12.

Karzhantau seismogenic zone is associated with a series of updated faults that
limit the northwest Karzhantau rising block. Karzhantau the rift is one from most
extended bursting violations north - east directions. Almost on to all throughout
it is clear is fixed geomorphologically and fine celebrated on topographic maps .
Surface mixer tilted on northwest under angle from 40° to 70°. Maximum vertical
amplitude movements by break exceeded 3000 m. Shifts by him continued and
in quaternary time that is fixed moving deposits Karzhantau terraces up to 100
m (Chediya, 1986). Landslides, avalanches and earthquakes timedto zone fault,
serve confirmation his modern activity. Seismic activity zones marked more to
Tashkent earthquake of April 26, 1966, epicenter whom was timed to her. Her
north-west wing raised. Amplitude movements for newest stage reaches 3500 m
(Maksudov et al., 2005). The total value of the vertical neotectonic movements
of the Karzhantau arch-block uplift is emphasized by the values of mean velocity
gradients of 0.2-0.4 mm/year. According to the complex of geological parameters,
the seismogenic potential of the zone is estimated as M _=7.0 with a decrease to
6.5 on the southwestern extension. The maximum earthquake in the zone had a
magnitude of M =6.5.

The Ugam seismogenerating zone is associated with block uplifts of the Pskem
and Ugam ridges, located in the area of influence of the Kumbel-Ugam fault zone,
which have maximum values of gradients of average velocities of the latest vertical
tectonic movements of 0.4-0.7 mm/year. Ugam zone faults is northwestcontinuation
Kumbel and can be traced from Humsan on north - northwest, cuttingwatershed
Karzhantau ridge and fading away upper reaches r. Keles under quaternary deposits.
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Morphologically expressed reset, value vertical movements by to whom is not the
same (Zubovich et al., 2004).

The Chatkal block, which is complexly constructed and extends westward
beyond the above-mentioned zone, is distinguished by a mosaic distribution of
sections with gradients of average velocities of recent vertical movements, the
highest values of which reach 0.3-0.9 mm/year. The modern seismic activity of
the fault zone is confirmed by the active manifestation of physical and geological
processes within its boundaries, as well as by the confinement of earthquakes. There
are also paleoseismic structures here that were formed during paleoearthquakes
with a strength of at least 9 points (Khodjaev, 1985; Bakiev et al., 2001). However,
an analysis of the history of the development of these faults has shown that they
were active in the Cenozoic period. Detailed seismogeological and geodynamic
studies indicate the activation of modern tectonic movements in this zone.
Using paleoseismological data, more accurate information was obtained from
pleistoseismic and possibly epicentral zones of strong earthquakes and the highest
level of seismic hazard of the Kumbel- Ugam fault zone was identified. In addition,
seismic events up to the twelfth energy class were noted in the fault zone. The
maximum width of the influence zone of the Kumbel- Ugam faults reaches 25 km.

The Syrdarya seismogenic zone is confined to the fault of the same name, identified
by geophysical and remote sensing methods along the southwestern foothills of the
Karatau Range beneath the Cretaceous-Quaternary cover (10 to 300 m thick) in the
Epi-Caledonian basement. It runs from SE to NW at an azimuth of 315° it is almost
rectilinear, and is a normal fault with the fault plane dipping to the SW at an angle of
75-90°. (Ospanov et al., 1974). Throughout the Upper Paleozoic, the fault played a
decisive role in the formation of faults, magmatism, and metallogeny. The fault was
formed in the Middle Carboniferous as a result of increased tectonic movements;
After the Middle Carboniferous period, the Syr Darya fault, crossing the edge of
the folded structure, was the boundary between the anticlinorium of the North-
West Karatau and the Kyzylkum depression and during the late Hercynian stage
had great mobility and permeability. A three-phase intrusive complex is spatially
and temporally associated with the Syr Darya fault: the first phase is represented
by ultrabasic rocks (Middle Carboniferous), serpentinized, then reworked into talc
shales, the second phase is diorites and the third is granites (Late Carboniferous).
The consolidated basement is represented by carbonate-terrigenous formations, the
thickness of the earth's crust is about 40 km. The vertical amplitude of the Syr
Darya deep fault is established in the Karamurun Mountains and is 1000-1500 m.
The intensity of Alpine movements is from 0.6 to 1.2 km, and the total subsidence
is from 0.8 to 2.4 km. The total intensity of the newest movements in individual
small areas reaches 3.8 km, but its values predominate at 2.8-3.0 km, typical for areas
with a magnitude of M = 6.0 (Timush, 2011). This seismic potential is predicted for
the entire Syr Darya zone, within which such events took place. On the northwestern
flank, after crossing the Kyzylkum zone, the amplitudes of basement displacements do

264



ISSN 2224-5278 5.2025

not exceed 0.2 km, but the zone is still traced by weak earthquakes. Here its potential is
estimatedas M =35.5.

Zhalairnaimanskaya The seismogenic zone is mapped along the fault, which is a
long-lived upthrust -slip fault dipping to the northeast at angles of 70-80°: it is traced
over more than 1000 km, controlled by the ultramafic belt. The fault was laid in the
Baikal epoch of tectogenesis and has been repeatedly renewed. Along it, due to vertical
folded -block movements in the crushing zone up to5 km a tectonic mélange was
formed, consisting of rocks of different ages and compositions (hyperbasites, gabbroids,
diabasites, spilites, siliceous-clayey shales, limestones). It continues into the Tien
Shan, where it is most clearly expressed on the northern slope of the Kungei Alatau
in the form of tectonic scarps and river valleys of NW strike. The amplitudes of the
latest movements do not exceed 200 m (Timush, 2011; Timush et al., 2012). Seismicity
is characterized by rare weak earthquakes of the class K = 7-8 with focal depths of 15- 20
kM. Seismic potential The Zhalairnaiman zone is estimated at M, =4.5.

Conclusions. As a result of the conducted research, a vector digital map of active
tectonic faults of Southern Kazakhstan was developed using GIS technologies. Active
faults of various morphokinematic types play a key role in monitoring seismicity in the
region and are the most important deformation structural elements of the earth’s crust
when identifying criteria for localizing earthquake foci. The attributive database of
faults can be used to solve such problems as thematic mapping, determining
the parameters of modern geodynamic processes, assessing seismic and other
geodynamic hazards. The format of the database construction allows for its
constant replenishment.

The creation of a seismotectonic model in the form of a map of seismogenic
zones differentiated by the maximum magnitude of expected earthquakes is a
general problem of assessing seismic hazard and seismic risk of territories, which
is very important for planning the economic development of sectors of the national
economy and the construction of residential agglomerations. In this aspect, it is
necessary to continue searching for fundamental connections between seismicity
parameters and geological conditions, tectonic structure, deep structure of the
earth’s crust, the latest tectonic movements and geophysical fields.
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