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ABSTRACT. The paper considers the heterogeneities of short-period shear waves attenuation field in the east
Kazakhstan lithosphere including the region of the Semipalatinsk Test Site where a lot of test detonations of nuclear
weapons were performed underground in the past. The common S-waves coda envelopes were obtained by the records
of near calibration explosions and quarry blasts as well as local earthquakes on the data from permanent and temporary
stations. The obtained data allowed us to create attenuation field sections in the lithosphere of the considered region. The
attenuation field heterogeneities were mapped for the lower crust and uppermost mantle of the east Kazakhstan. Very
low Q-factor values (Qs~40-55) correspond to several stations installed in the area of the Balapan test site where the
most powerful test explosions were conducted. These values are much lower than the minimum values corresponding to
a large number of stations installed in seismically active region of the Northern Tien Shan. It is supposed that this is due
to upwelling of deep-seated fluids along the active fault zones under a long-term intensive vibration effect. The obtained
data can be used to reveal the zones having high concentration of fluids in the lithosphere parts of probable large earth-
quake generation. This information is quite important due to the planned construction of nuclear power plant in the east
Kazakhstan region.
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KAPTUPOBAHME I10J11 OIJIOMIEHUSA S-BOJIH IO KOAE 3AIIMCEH MECTHBIX 3EMJIETPAACEHUH
1 KAPBLEPHBIX B3PBIBOB /1J11 PAMOHA BOCTOYHOI'O KA3AXCTAHA
0 IAHHBIM CTALIMOHAPHBIX U BPEMEHHBIX CEUCMUYECKUX CTAHIIMI

10.®. Konunues!, U.H. CokoJioBa®

"MuctutyT Ppusuku 3emsn um. 0.10. llimuara PAH, 123242, Mockga, yi1. Bosbinas I'py3unckas, 10, ctp. 1, Poccus
2110 ®UI EnuHas reopusudeckas ciayx6a PAH, 249035, O6HuHCK, np-T JleHuHa, 189, Poccus

AHHOTALIMA. PaccmaTpuBalOTCA HEOAHOPOLAHOCTH I10JIA IOTJIOLeHHUSI KOPOTKONEPUOAHBIX IONIepeYHbIX BOJIH B JIU-
Tocdepe BocTouHoro KasaxcTaHa, B TOM yuc/e B 06s1acTi CeMUIIaJIaTUHCKOTO UCIIbITATebHOI0 IIOJIUTOHA, IJie TPOBO-
JIMJ10Ch 60JIbLII0E KOJIMYeCTBO N0/[3€MHBIX s1/lePHBIX B3PbIBOB. [lo/1ydyeHbl 06111e orubamliye KoAbl S-BOJIH 110 3alIUCAM
6JIM3KMX KaJIMOPOBOYHBIX U KAPbePHbBIX B3PbIBOB, @ TAK)Ke MECTHbIX 3eMJIeTPsSICEHUH 110 JaHHBIM CTAllMOHAPHBIX U Bpe-
MeHHBIX CTaHIMH. [10 3TUM JJaHHBIM OCTPOEHBI pa3pesbl M0J1s NOIJIOleHHs B IUTocdepe paccMaTpUBaeMoOro paloHa.
[IpoBe/ieHO KapTUPOBaHUE HEOJHOPOJHOCTEH 0I5 NMOIVIOIIeHUs B HIXKHeH Kope U Bepxax MaHTUM BocTtouHoro Kazax-
ctaHa. OueHb HU3KUeE BeJIUYMHbI 106pOTHOCTH (Qs~40-55) cOOTBETCTBYIOT HECKOJIBKUM CTAaHLMSM, yCTAaHOBJIEHHBIM B
o6JsiacTu nowaku basanaH, rjje npoBoAUINCh HauboJiee MOIIHbIE B3PbIBbl. JTH BeJIMYUHBI 3HAUUTEbHO HUXKE, UeM
MHUHUMaJbHble 3HaY€HUs], COOTBETCTBYIOLIME GOIbLUIOMY KOJWYECTBY CTAaHL[MH, YCTAHOBJIEHHBIX B CEHCMHUYECKU aKTHUB-
HoM paiioHe CeBepHoro TsaHb-Ilans. [IpefnonaraeTrcs, 4To AaHHbIA 3¢ EKT CBA3aH € N0 beMOM INMyOUHHBIX QJIIOU/I0B
110 30HaM aKTHUBHBIX Pa3/IOMOB B YCJIOBUAX AJUTEJbHOI0 UHTEHCUBHOTO BUOPALIMOHHOTO BO3/elcTBUs. [losydeHHble
JlaHHbIe MOT'YT ObITb UCII0/1b30BaHbI /1J151 BblJl€JIeHHUsI 30H C BLICOKUM cojiepaHneM (GJIou/0B B IUToCcdepe, B KOTOPBIX
BO3MOKHa IOJr0TOBKA CUJIbHBIX 3eMJleTpsiceHUH. Takasd nHPopMaIus BecbMa BaXkHa B CBSI3M C JIAHUPYEMbIM CTPOU-
TeJIbCTBOM aTOMHOM 3JIeKTPOCTaHIIMHU B palloHe BocTouHoro KasaxcraHa.

KJ/IIDYEBBIE CJIOBA: CeMumnajaTUHCKUN UCNBITATEAbHBIN MOJUTOH; KaJIUOPOBOUYHbIE U KapbepHble B3PhIBHI;
M0/I3eMHBIE si/lepHble B3PbIBbI; S-BOJIHbI; OTJIOIEHHE; JOOPOTHOCTD; IMyOHHHbIE (QJIIOU/bI

®UHAHCUPOBAHHME: VccienoBaHre MOATOTOBJIEHO B paMKax BbINOJHEHUs rOCyAapcTBeHHOro 3a/janus NP3 PAH

o reMme FMWU-2022-0003, rocynapctBenHoro 3aganus ®ULL EI'C PAH Ne 075-01271-23.

1. BBEJEHUE

B paboTe NpoBOAUTCS U3yYeHHEe HEOJHOPOAHOCTEN
M10J151 OTJIOLEHUS1 KOPOTKOMEPHOAHBIX S-BOJIH B palioHe
BocTtouHoro KasaxcTaHa, B KOTOpoM pacnoJioxkeH CeMuna-
JIATUHCKUU HUCTbITaTeNbHbIN nonuroH (CUII), rae nposo-
JUJIMCb COTHU MOLIHBIX NIO/I3€MHBIX s1/JePHbIX B3PbIBOB
(ITAB). 1o xapaKTepUCTUKAM MO0JIs IOTJIOIIEHUs S-BOJIH
MOKHO CYyZJUTb O COZlePXKaHUU INTyOUHHBIX QJIIOU/IOB B 3eM-
HOM Kope u Bepxax MaHTuu [Molnar, Oliver, 1969; Kopni-
chev, 1985; Kopnichev, Arakelyan, 1988]. Takast unpopma-
LM Ba)KHA JIJ1s1 aHa/1M3a reoiMHaMHYeCKHX NPOLecCoB B
auTocdepe, B TOM YHCJIe CBA3aHHbIX C TOATOTOBKOU CUJIb-
HbIX 3eMiieTpsiceHud [Kopnichev, Sokolova, 2001, 2012,
2019; Kopnichev et al., 2009].

2. MATEPUAJIbI U METOAUKA

B cTaTbe MCH0/1b30BaHbl 3alIMCH MEeCTHBIX 3eMJIeTpsI-
CEHHUH U XMMHUYEeCKHUX B3PbIBOB (KaJMOGPOBOYHBIX U Kapb-
epHBbIX), NOJyYeHHble CTalJMOHAPHBIMU U BpEMEHHbIMU
CTAaHLMSIMU Ha HeGOJIBLIKX 3MUIeHTPaJbHbIX paccTos-
HUSAX ([0 HECKOJIBKUX JleCITKOB KUJI0MeTpoB). B palioHe
CHII o6pabaThIBaIMCh IJITaBHBIM 06pa30M JlaHHble BpeMeH-
HBbIX CTAHIIMU Ha mJowajke basnanaHy, rae NnpoBogUINCh
Haub6osee mouHble [16B (puc. 1). Kpome Toro, paccma-
TPUBAJIMCh 3aMUCH, NOJTYIeHHble CTALlHOHAPHBIMU CTaH-
yusamMu KURK u KURBB (B paitone CHII), a Takke cTaHIU-
samMu MAKZ u MKAR, ycTaHOBJIEHHBIMU BOJIM3U IPaHULbI

3anazHoro Antas. Ha puc. 2 npegcraBiieHbl pa3jloMHble
30HBbI, IpoxoJdaiue yepe3 Tepputoputo CUIIl u pagom c
Hell. HanbGosiee kpynHble U3 HUX - YuHpayckas, Kanb6a-
Yunrusckad u [1aBHag YuHrusckas.

KapTupoBaHue noJis norjolieHus: S-BOJH NPOBOJHU-
JIOCh 10 XapaKTepUCTHUKAM KOPOTKONEePUOAHON KOJBbI.
PaHee 6bL710 TOKa3aHO, YTO Ha YacToTax okoJsio 1 'y koja
cbopMupoBaHa I/IaBHbIM 06pa30M MONepeyHbIMU BOJI-
HaMH, OTPa>KeHHbIMU OT MHOTOYHCJIEHHbIX CyOrOpU30H-
TaJIbHbIX IPaHUI] B KOpe U BepxHel MaHTuu [Kopnichev,
1985; Aptikaeva, Kopnichev, 1993]. B aTom ciy4ae y4yact-
KM KPyTOI'0 U N0JIOTOI'0 HAaKJIOHOB Oorubaroliei Kozbl co-
OTBETCTBYIOT NPOHUKHOBEHUIO S-BOJIH B 00J1aCTH CUJIb-
HOT'0 U cJlaboro norsoueHus. [7y6MHBI TaKUX 06J1acTel
OIIeHMBAIOTCS U3 NPOCThIX FeOMeTPUYECKUX Coobparke-
HUU B IpeAo010KeHud GOPMUPOBaHUS KOZbl OAHOKpAT-
HO OTpa)KeHHBIMU NONepeyHbIMU BosiHaMu [Kopnichev,
1985; Aptikaeva, Kopnichev, 1993]. [IpeBapuTeibHO Mpo-
BOJIMJIaCh YacTOTHasA GUABTPaLMs BepTUKAJbHBIX KOM-
MOHEHT 3anucei (Mcmo/ib30Basicst QUIBTP C LieHTPaTbHON
yactoto 1.25 'y u mupuHoit 2/3 oktaBnl [Kopnichey,
1985]). 3ddexTHBHAA JOOPOTHOCTL QS oNpe/eisaach 1Mo

dopmyie:
A(8) ~exp(-mt/QsT)/t, (1)

rZie t - BpeMs OT Hayasia u3jaydeHus, T - mepuoz KoseGaHui.
CrefyeT OTMETHUTD, YTO B HEKOTOPBIX CJAYYasiX aMIIUTY/bI
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Puc. 1. KapTsl paiioHa uccieJoBaHUM.

(a) - Bechb paiioH. TpeyroJbHUKH — CTallMOHAPHbIE CTAaHLIMY, KBaApaT — kapbep Kapa-XKbipa. [lokasan konTyp CHUII. 3Be3fgouku —
3MULIEHTPHI CUAbHeHINX 3eMyeTpsiceHu (Uyiickoro 27.09.2003 r. (Mw=7.3) u AByX ero caMbIX CUJIbHbIX adpTepirokoB (Mw=6.0), a
Takxe 3aiicanckoro 14.06.1990 r. (Mw=6.6)). (6) - pacnoJioxkeHHe CeCMUYECKUX CTAHIIMHM Ha mowaike bananan. TpeyroJibHUKH —
CTaHLUY; KBaZpaT - Kapbep Kapa-XKbipa.

Fig. 1. Maps of the investigated area.

(a) - a whole area. Triangles are permanent stations, a square is the Kara-Zhyra quarry. The contours of the Semipalatinsk test site
are shown. Stars are the epicenters of the largest earthquakes (Chuya earthquake of 27.09.2003 (Mw=7.3) and its two strongest after-
shocks (Mw=6.0), and Zaisan earthquake of June 14, 1990 (Mw=6.6)). (6) - seismic stations location on the Balapan site. Triangles are
stations, a square is the Kara-Zhyra quarry.

Puc. 2. PazniomHblie 30HbI B 06/1acTH CUIL. [lokazaHbl rJ1aBHbIE MJIOLAKH, HA KOTOPBIX poBouuchk [1§B (C- Capei-Y3eHs, /| - [leresen,
b - Bananan). KBagpar - kapeep Kapa-sipa.

Fig. 2. The fault zones near the Semipalatinsk test site. There are shown major sites where UNEs were conducted (C - Sary-Uzen, /I -
Degelen, b - Balapan). A square is the Kara-Zhyra quarry.
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B KOJIe 3aTyXaloT MeJJIEHHee, UeM 110 3aKoHy A(t) ~1/¢t,
YTO B paMKaX IPUHATOU Mozenu GopMUpPOBaHUS KOJBI CO-
OTBETCTBYET HyJIEBOMY K03 PUIMeHTY NoriouieHus. B
TaKUX CJy4yasX BeJUYHHA Qs GopMasbHO GblJa NPUHSATA
paBHoii 2000.

3. AHAJIN3 JAHHbIX
Ha puc. 3 npefcraBJieHbl orub6arolde KoJbl, OCTPO-
€HHBbIE I10 3aMKCM KaJMOPOBOYHBIX (CT. S4) U KapbepHBIX
B3pbIBOB (cT. BAL4, kapbep Kapa-Xbipa). Habutoarotcs
CyleCTBEHHbIE BapHallii UX HAKJOHA B PA3/IMYHbIX UH-
TepBasiax BpeMeHU. UHTepec npescTaBseT OUeHb pe3Koe
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Puc. 3. Orubarouiyie Kozibl, IOCTPOEHHBIE 110 3aNUCAM CT. S4 (1) u
BAL4 (2). M - nosioxkeHMe rpaHulbl Moxo (3/iech U HIXKeE).

Fig. 3. Coda envelopes constructed based on the records from stn. S4
(1) and BAL4 (2). M is the Moho boundary (here and below).
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Puc. 5. Paspesbl noJisl NOTJIONEHUS O JJAaHHBIM CT. S9 1 BAL2.
Fig. 5. Attenuation field sections on the data from stn. S9 and BAL2.

najieHve aMIJIMTY/, B KoJie /151 CTAaHIMU S4 B MHTepBa-
Jie t=23-50 c. B jaHHOM c/y4ae ¥ aULIEHTPBI B3PbIBOB, U
CTAHIUS PacnoJsIoXkeHbl BOJIU3U KPYITHOI'O perHoHalbHO-
ro Kanb6a-UuHrusckoro passioMma. I¢deKTuBHasA L06POT-
HOCTb J1J151 3TOI'0 UHTepBaJia paBHa 45. B To e BpeMs A5
cTaHuuu BAL4 anuieHTpbI KapbepHbIX B3pbIBOB HAXOAAT-
Cs1 OTHOCUTEJIbHO J]aJIeKO OT 3TOr0 pa3/jioMa U MUHUMaJlb-
Has ;06pOTHOCTB, COOTBETCTBYOIas MHTepBaly 34-50c,
noaHuMaeTcs o 60.

Puc. 4 unntoctpupyet orubarouiue kol AJis cT. KURK
1 KURBB, pacnionioxkeHHbIX Ha ceBepe CUI], a Takke cT. MAKZ
1 MKAR, ycTaHOBJIEHHBIX BOJIM3U BOCTOYHOM I'PaHUILbI

1

AlgA:

t,c

10 20 50 100
Puc. 4. Orubarouiue Koibl, nocTpoeHHble 1o 3anucsaM cT. KURK u
KURBB (1), a Takxe cT. MAKZ u MKAR (2).

Fig. 4. Coda envelopes constructed based on the records from
stn. KURK and KURBB (1), and stn. MAKZ and MKAR (2).
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Puc. 6. Pazpesbl noJis Nor/oueHus o AaHHbIM CT. S3 1 BAL3.
Fig. 6. Attenuation field sections on the data from stn. S3 and BAL3.
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Pecny6aukn KazaxctaH. Orub6amoigme KoAbl IOCTPOEHbI
10 3aNKMCAM OJIM3KUX 3eMJleTpsiceHUM. B laHHOM ciydae
MHUHUMaJlbHble BeJIMYUHBI JOOPOTHOCTU PaBHbI COOTBET-
ctBeHHO 85 (B uHTepBase 22-40 c nys ct. KURK 1 KURBB)
u 160 (B untepBasie 35-80 c s ct. MAKZ u MKAR).

Ha puc. 5, 6,7, 8,9, 10 npeacTaBJieHbl pa3pesbl M0
MOIVIOLLeHHs], TOCTPOEHHbIE 10 JAHHBIM BpEMEHHbIX CTaH-
1M1 B 06J1acTy nJoiaiky bananaH v k ceBepy ot Hee. [Ipu

h, km S4 BAL4 S6
0 =
M M
50 -
100 -
150 1 L~

Puc. 7. Pa3pesbl noJ151 NOIJIOIIEHUS N0 JaHHBIM CT. 5S4, BAL4, S6.
Fig. 7. Attenuation field sections on the data from stn. S4, BAL4, S6.
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Puc. 9. Pazpesbl noJig noriomeHus no JauHbiM cT. BALS, BAL10.

Fig. 9. Attenuation field sections on the data from stn. BALS,
BAL10.

UX IIOCTPOEHHUH UCII0/Ib30BaHa IPOCTeMIas JByXcl0MHas
Mo/iesIb CpeJibl CO CPeIHUMU CKOPOCTSIMU S-BOJIH B KOpe
MOIIHOCTbIO0 44 kM [Belyashova et al., 2000] u Bepxax MaH-
THUU COOTBETCTBEHHO 3.5 U 4.6 KM/cC. BblIe/ISII0TCSI 30HbI
OuYeHb BbICOKOr0 norsoiieHus (Qs=40-55) B HIKHEN KOpe
Y Bepxax MaHTUU (Ha ray6uHax a0 ~100 kM) B obJacTax
cT. BALZ, BAL3, BALS, BAL10, S4, S8 u S9. B To ke BpeMA
nasa ct. BAL4, BALS, S3 u S6, a Takxke ct. KURK 1 KURBB
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KRttt
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Puc. 8. Paspessl oJ1s1 MOTJIONEHUS 10 JaHHBIM CT. S8 1 BALS.
Fig. 8. Attenuation field sections on the data from stn. S8 and BALS5.
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Puc. 10. Pazpessl nosa norsoueHusa no gaHHbiM cT. KURK u
KURBB, a Tak:xe MAKZ u MKAR.

Fig. 10. Attenuation field sections on the data from stn. KURK
and KURBB, and stn. MAKZ and MKAR.
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Puc. 11. HeoiHOpPOAHOCTHU MOJIsI IOIVIOIIEHUS B HUXKHEHN KOpe.
[Torsnomenue: 1 — NOHWXKEHHOE, 2 — IPOMEXKYTO4YHOE, 3 — NOBbI-
uieHHoe. 4 - kapbep Kapa-Kbipa.

Fig. 11. Attenuation field heterogeneities in the lower crust.

Attenuation: 1 - low, 2 - intermediate, 3 - high. 4 - Kara-Zhyra
quarry.
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Puc. 12. HeoJHOpOJHOCTH N0JI51 MOIVIOLEHHS B BepXax MaHTHU.

0603HaveHus - Ha puc. 11.

Fig. 12. Attenuation field heterogeneities in the uppermost mantle.
See legend in Fig. 11.

MHHMMaJIbHble BeJIMYMHbI Qs HaXosATcs B uana3oHe 60—
85 (puc. 10). ins ct. MAKZ u MKAR oTHOCHTe/IbHO HU3KHE
3HaueHus Qs (~160) cooTBETCTBYIOT JjUaNa30Hy IMyOUH
~65-150 kM (puc. 10). ITH ABe CTAHL MU HAaXO4ATCA Ha
CPaBHUTEJILHO HEGO/IBIIIOM PACCTOSIHUM OT 04ara CUJIbHO-
ro 3aicaHckoro 3emyetrpsiceHus 1990 r. (Mw=6.6).

Puc. 11 n 12 noka3plBalOT HEOJHOPOAHOCTH I10JI 110-
IJIOILeHUs B HIXKHeH Kope (Ha ry6uHax 25-44 kM) U Bep-
xax MaHTuH (h=44-80 kM). BusiHO, 4TO B HM>KHEH Kope B
11eJIOM IOBbILIEHHOE MOIJIoLeHHe HabJIl0/jaeTcs B 0ro-
BOCTOYHOM yacTu maowagku bananan (Qs=45-70). B To
Ke BpeMsl B 0CTa/IbHOM YaCTH IJIOLIAJIKY, & TaKXKe B 06J1a-
ctu cT. KURK 1 KURBB npeo6siafiaeT noHM»KeHHOE U IIpo-
MeXXYTO4YHOE TOIJIOleHHe.

W3 puc. 12 cnepyeT, 4TO B BepxaX MaHTHU O4Y€Hb BbICO-
KOe IOIJIOleHHe COOTBETCTBYET BOCTOYHOMN YacTH ILJIO-
maaku bananaH. 3xech (a Takxke B o6sactu cT. KURK u
KURBB) BesinuuHbI s He nogHUMaroTcs Bbile 230.

4. OBCYXJEHME PE3YJ/IbTATOB

Kak u3BecTHO, CKOPOCTU CeICMHUYECKUX BOJIH B JIU-
Tocdepe caboceiCMUYHBIX PallOHOB, K KOTOPBIM OTHO-
cutca U tepputopuda CHUII, kak npasuJio, Bellle, a MOIJIO-
LieHue caabee, yeM B CeHCMHYECKH aKTHBHbBIX palloHax
[Kopnichev, Arakelyan, 1988; Bakirov, 2006; Roecker et al.,
1993; Belyashova et al., 2000]. B To *ke BpeMsi oJiy4yeHHbIe
JlaHHbIe CBU/IeTEJIbCTBYIOT O TOM, YTO MUHMMaJbHas J,06-
POTHOCTb J1JIs1 11eJ10T0 psifia cTaHIui B paiione CUII (40-55)
3HAYMTEJIbHO HIXKe, yeM B paiioHe CeBepHoro Taub-llans
(~60-80) [Kopnichev, Sokolova, 2019], rae 3apeructpupo-
BaHbI 3emyieTpsAceHus ¢ M~8 B koHle XIX u Hayase XX B.
[New Catalog..., 1977].

[ToBBIlIEHHOE NOTJIOLIEHUE NToNlepeYHbIX BOJH COOT-
BETCTBYeT NPUCYTCTBUIO QJIONUA0B B 06J1aCTH pacnpo-
CTpaHeHUs1. UMemwolecs faHHble, T0Jy4YeHHble METO/L0M
MT3 [Van'yan, Hyndman, 1996], roBopaT 0 TOM, YTO Hau-
60J1ee BbICOKasi IPOBOAUMOCTD, TaK 3Ke KaK U CUJIbHOE I10-
rJolleHHe S-BOJIH, HabJ/10/jaeTCsl B HW)KHEHN Kope U Bep-
XaX MaHTHU. B palioHe nuiomajku basanan npoxoasaT gBa
KpYIHBIX pa3joMa — Kanb6a-UYuHrusckuil u YuHpayckui.
MoxkHO noJsiaraTh, YTO IOCTOsIHHAsA BUOpaLus, CBsI3aHHas
C BO3YIIHBIMU U NMOJA3EMHBIMU fJlepPHbIMU B3PbIBaAMH,
npoBoAuBLIKMUCA ¢ KOHLA 1940-x 1o 1989 r,, a Takxe ¢
KapbepHbIMM B3pbIBaMU € Hadasa 2000-x rr., o6s1erdasa
MUTPALHMIO IMyOUHHBIX QJIIOU/I0B 110 Pa3JIOMHBIM 30HaAM
[Kopnichev, 1998; Kopnichev, Sokolova, 2001]. Tako# 3¢-
dekT HabsaroAacsa B palioHe CeBepHoro Tanb-1llans pa-
Ke 1ocJle OTHOCUTEJIbHO CJabbIx (1o cpaBHeHU!Io c [1f1B
Ha CHII) xumunyeckux B3pbiBoB [Kopnichev, 1998]. Ilocne
nogbeMa (GJII0MJ0B B HUXKHIOI KOPY BO3MOXHA UX JlaJlb-
Helllass MUTpalys KaK B BEPTUKAJbHOM, TaK U B TOpHU-
30HTAJIbHOM HaNpaBJIeHUH, YTO N03BOJISIET 00'bSICHUTD
0CO6EHHOCTH NPOCTPAaHCTBEHHOM CTPYKTYpPHI 10151 IOTJIO-
1leHus1 B 06J1acTH MJIowaAky basanas.

CnenyeT 3aMeTUTh, YTO BbICOKOE TOIJIOLIEHWE B HUXK-
Hell KOpe U BepxaxXx MaHTHHU 4acTo HabJofaeTcs nepes
CUJIbHBIMU 3eMJIETPSICEHUSIMU B Pa3HbIX palloHax 3eMHOI0
mapa [Kopnichev etal.,, 2009]. B 3To# cBS131, 10 MHEHUIO aB-
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TOPOB, LleJ1IeCO00PA3HO AKTUBU3HWPOBATh aHA/IN3 Pa3JIny-
HBIX re0$U3NYECKUX U FeOXUMUYECKUX JaHHBIX B paiio-
He CHUII B 1e/151X BO3MOXKHOI'0 CpeIHECPOYHOTO POTrHO3a
CUJIBHOT'0 CEMCMUYECKOT0 COGBITHUS. [loTy4eHHbIE JaHHbIE
MO’KHO MCII0JIb30BaTh JJIS1 OLlEHKH CEHCMUYECKOH omac-
HOCTH TEPPUTOPHH, a TaKXKe J1Jisi BLI6Opa MeCT YCTaHOB-
KU HOBBIX CEICMUYECKUX CTAHIIUH C L|eJIbI0 MOHUTOPHH-
ra celicMuU4YecKHUx COObITUHN pa3MuHOM npupoabl. Kpome
TOrO, JAHHbIE O MOTJIOLEHUU S-BOJTH MOTYT GbITh UCI0Jb-
30BaHbI JJIs1 MOJleINPOBaHUs KOHQUTIYpALKHU U BbIGOpa
napaMeTpOB CUCTEMbI pAaHHETO NPEAYIPEXKIEHUS O CUIIb-
HBIX 3eMJIETPSICEHUSX /IJIs1 aTOMHBIX 06'beKTOB BocToyHO-
ro Kasaxcrana [Nakamura et al., 2009].

5.3AK/IIOYEHHUE

PaccMoTpeHbl HEOZHOPOAHOCTH I0JIsSI OO eHUS
KOPOTKOIEPHUOAHBIX MOTIEPeYHbIX BOJIH B iuTOChepe Bo-
croyHoro KazaxcraHa. CKOHCTpYyHpOBaHbI 0611e Oru6aro-
I1Me KOZbI S-BOJIH 10 3aMHUCSAM GJIM3KUX KaJIMOPOBOYHBIX U
KapbePHBIX B3PbIBOB, a TAKXKE MECTHBIX 3€MJIETPSICEHUH,
MOJIyYeHHBIM CTAallUOHAPHBIMU U BpEMEHHBIMHU CTaHIUS-
M. [10 3TUM JJaHHBIM IOCTPOEHBI pa3pe3bl M0JIs MOTIJIoLe-
HUA B JUTOChepe paccMaTpuBaeMoro paioHa. [lposese-
HO KapTUpPOBaHHE HEOAHOPOAHOCTEN MOJIS MOTJIOLIEHHUS
B HIDKHEH Kope U BepxXax MaHTUM BocTouHoro Kasaxcra-
Ha. [losryyeHHbIe JaHHbIE MOTYT ObITh UCIIOJIb30BaHbI /1151
BbI/I€JIEHUS 30H C BBICOKUM COJiepikaHueM (QJIIOU/I0B B JIU-
Tocdepe, B KOTOPBIX BO3MOXHA IOATOTOBKA CUJIbHBIX 3€M-
JIeTpsiICEHUN.
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