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B pesynbraTe mpuMeHeHUsI MeToIa TEHI0POBOTO MPUOJIMXKEHUST PEIISHUS 3aa4M CeCMUUYECKOit ToMorpahuu BpeMeH
npuxoaa P-BoiH, npemioxeHHoro B.C. 'eiiko, mocTpoeHa TpexMepHasi P-ckopocTHast Mojesib MaHTuu KOro-BocTou-
HOM A3umu. PaccMOTpeHO CKOpPOCTHOE CTpOEHUE MAaHTUU TMOJ TauiaHAOM U €ro OKPYKEHUEM C LIeJIbIO BBISIBICHUS
BO3MOXKHBIX MTPEAMOCHLIOK B €€ NTyOMHHOM CTPOCHUM MPOSIBICHUs B JaHHOM pernoHe 3emieTpsiceHuii. s obnacreit,
KOTOPBIE XapaKTepU3YIOTCSl MOBBIIIEHHONW CEMCMUYHOCTBIO, BBISIBJIEHBI OOII[ME YePThl CKOPOCTHOTO CTPOCHMST MaH-
TUU — MAHTUIHBIE CKOPOCTHBIE KOJIOHKM OTBEYAIOT BOCXOSIIIIMM TTOTOKAM CBEPXIITYOMHHBIX (DJIIOUI0B, pacrpocTpa-
HEHUE HU3KOCKOPOCTHBIX CJI0EB M3 HIKHE W MaHTHU (2600 KM) M HAKJIOHHBIX BBICOKOCKOPOCTHBIX CJIOCB B BEpXHE U
HUXHe MaHTUU. Kpome TpaauiiMOHHOro MPeACTaBICHUS TPaIUeHTHOM CPebl B IOJTOTHBIX U IIUPOTHBIX CEUSHUSIX
M3YYEHO TOBeJICHUE TPAJIUEHTOB cCKopocTeil o riayorHe. [1o BBeIeHHBIM rpaueHTaM CKOPOCTH MOJYUYEHbI CEMCMU-
YECKUe rpaHUIlbl BTOPOTO pojia, YTO IMO3BOJIUIIO YTOUHUThL XapaKTePUCTUKY CPe/Ibl, TIPEACTaBIsSIeMYIO B BUIE U30JIUHUI

HEBA30K CKOPOCTU OTHOCUTEJILHO pe(bepeHTHoﬁ MOICIIN.

KioueBble ciioBa: MaHTUsA, CKOPOCTHOE CTPOCHUE, 3EMIIATPECECHUE, Taunann.

IOro-BocrouHast A3us sIBAsIeTCSI TEPPUTOPUECH C
BBICOKOW CEMCMUYECKON aKTUBHOCTBIO, YTO 00yC-
JIOBJIEHO KOJUIM3UOHHBIMM TIpOIleCCaMU  MEXAY
Wuno-Asctpanuiickoit u EBpasuiickoil miutamu
Booab CymaTpa-AHIaMaHCKOW 30HBI CYOOYKIIHWMH,
a Takxe BHYTPUIUIUTHOI nesitesibHOCThIO [9]. Pac-
CMaTPUBAEMbIil PETUOH TIPEACTaBISIET COOOI KOJIIax
U3 KOHTUHEHTAJIbHBIX OJIOKOB, BYJIKAHUYECKUX YT
u cytyp. KoHTuHeHTabHbIE OJI0KU — 3TO OOJIOMKU
BOCTOYHOU oKpauHbl [OHABaHbI, KOTOPbIE COEIMHSI -
JIUCh B TeUYEHUE TMO3[HETO0 MNajieo30s—KailHo30s, a
Ha MpPOTSKeHUU (PaHEepO30MCKOM 3BOJIOLIUM OTIE-
JISUTUCH OT BOCTOYHOU ['oHIBaHBI B pe3ysibTare IMo-
CJIeIOBATEJIbHOTO OTKPBITUSI U 3aKPBITUSI OacCeHOB
Tpex okeaHoB: najeo-Teruca, Me3o-Tetuca u Heo-Te-
tuca [11]. HoBeilinast TekTroHuka TawinaHaa cBsizaHa ¢
B3auMogeiictBueM MHoo-ABcTpanuiickoii, EBpa3uii-
ckuii, @uaunnuHckoil 1 TUXOOKeaHCKOM IUIAT B
COUETAaHUU C OTKPbITUEM AHAAMAHCKOTO MOps
[7, 10]. B peruoHe BbIAeJCHO 15 aKTUBHBIX pas3-
JIOMHBIX 30H, o gaHHbIM GPS oTtMeueHo auddoe-
PEHLIMPOBAHHOE NIBUXEHUE TeppuTopuun Taunanaa
Ha BOCTOK CO cKopocThio 3—4 cm/ron |5, 6, 8]. UH-
Tepec K PETMOHY BbI3BaH MOIIHBIM 3€MJIETPSICEHUEM C
MarHutygoir 6,1 mpousomemmuMm B Mae 2012r. Ha
cepepe Tawmmanma (19,703° c.m. x 99,683°B. 1.).
DNULEHTPHI MOA3EMHBIX TOJYKOB 3aperucTpUpOBa-
Hbl Ha TayouHe 2 (Maruutyma 6,0) u 172 kM (Mar-
Hutyna 6,1).

Henb cTaTh — aHaIU3 CKOPOCTHOTO CTPOEHMUSI
MaHTUU 1on obnaacteio 95—110° B. o. x 15—25° c. u1.,
KOTOpas BKJIouaeT TauiaHa U ero OKpyKeHue — Tep-
putopuu Jlaoca, MbsiHMbI U FOxxHOTO Kutast (B pa-
00Te MCIOb30BaHA TEKTOHWYECKas OJIOKOBasi cxema
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IOro-BocTtouHoit A3um, TpemocTaBleHHas Mmpodec-
copom Cao Dinh Trieu [4] (puc.1).

PaccMmotpeHno pacripenesieHue o4aroB 3eMJIETPSI-
CEHUMI B TMpeleiax YKa3aHHOW TEPPUTOPUU C UC-
MOJIb30BAaHUEM JIAHHBIX, TOJYYEHHBbIX U3 OloJuieTe-
Heit ISC 3a 1973—2014 rr. Ilo »TUM HaHHBIM B
peruoHe B U300MIMM 3aperuCcTpPUpPOBaHBI CJalOble
celiCMUYeCKHe TOMYKM C MarHuTyaoir or 3 mo 5
(mo 2982 zemnetpsicenuit). B mpocTpaHcTBEHHOM pac-
MpeneIeHUN BbIICJISIIOTCSI O0JIaCTU CKOTIJICHUSI DMU-
LICHTPOB CJIA0BIX 3eMJICTPSICEHUI BAOJIb TpaHuUll 0J10-
koB CuHoOupmanusi, Uugo-bupmanus, Illan Txaii.
AHaJIN3 3MUILIEHTPOB CUJIBHBIX 3€MJIETPSICEHUI C Mar-
HUTYH0I O6oiiee 6,0 moKa3bIBaeT, YTO OAHA YACTh 3eM-
JIETPSICEHUU COCPENOTOYEHA BIOJIb BOCTOUHOM IPaHU-
ubl Omoka Illan Txaii u oOpasyeT JMHEHHO
BBITSIHYTYIO 30HY, pyras 4acTb — B palloHe TIaTo
IIlan u B ceBepHOM paitoHe TaunaHzaa.

BoablIMHCTBO MTy00KOMOKYCHBIX 3¢ MJIETPSICEHUI
HaOmomaeTcs B paitoHe 6;10ka KopaT u mo rpaHuiiam
onoka CuHoOupmaHus. B pasHbIX yacTsax uccliemye-
MOTO PEerMoHa UMEIOTCS Pa3jIM4yHble UCTOYHUKU CO-
BPEMEHHOW aKTUBHOCTU — MPOLIECCHl CYOMYKIIUU U
KOJUIM3UU, BbI3bIBAIOIINE PA3APOOIEHUE U CMEIEHUE
OJIOKOB, U BHYTPEHHsISI TEKTOHWYECKasi HECTAOWIb-
HocTh. K HacrosiieMy BpeMEHU MOJIyYeHHbIE TaH-
HbIE CBUIETEIBCTBYIOT O HAJUYUM CBSI3U MEXIY
CEeCMUYHOCTBIO PETMOHA U OCOOEHHOCTHIO €TO TITy-
OMHHOTO CKOPOCTHOTO CTPOEHMSI.

CeiicMuueckue BOJIHBI, BO30yXXHaeMble 3emJe-
TPSICEHUSIMU, IO CHUX TIOP SIBJISIIOTCSI TJIABHBIM Cpeli-
CTBOM TTOJTYYEHUST UH(POPMAIITUU O CTPOECHUU 3EMHBIX
HeJIlp, HEAOCTYITHOM ISl IPSIMOTO U3YYEHMUSI, OT KOPbI
N0 BHYTpeHHero sapa 3emau. OOwasi TeHAEHUUS
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Puc. 1. Texronnueckas 6iiokoBast cxema KOro-BoctouHoit Azun
(mo Cao Dinh Trieu, 2010). CepsIlM TOHOM BbIjIeJIeHA M3ydyae-
Masi 00J1acTh

Fig. 1. Tectonic bloc scheme of Southeast Asia (by Cao Dinh
Trieu, 2010). Grey highlighted study area

JNAJIbHENULIETO PA3BUTHUS CEMCMUUECKUX METONOB CBSI-
3bIBAETCS B MIEPBYIO OUEPEb C BO3PACTAIOIIMMU Tpe-
OOBaHUSIMU BCE OOJbIIEH TOCTOBEPHOCTU U JIeTalb-
HOCTU TIOJTy4aeMoil nuHbopMaluu.

Merton TeitiopoBoro npuoIMKeHUs, pa3padoTaH-
noiii B.C. Teiiko qyist moctpoeHusi P-cKOPOCTHOI MO-
JleJId MAaHTUU, TTIO3BOJIUJI TTOJYYUTh MOJIEJIb, HE 3aBU-
CSIYI0 OT pehepEeHTHOU MOJEN, U JaeT pellieHue B
CKOpOCTSIX. B KayecTBe MCXOIHBIX JaHHBIX MPUHUMA-
JIUCh BpEMEHa MPUX0oJa TMEPBbIX BCTYIUIEHUI P-BOJTH
Ha CTaHUMHU, TpeAcTaBIeHHbIe B OwouieTeHsx ISC
HauuHasg ¢ 1964 r. [1y1s mocTpoeHuss MOA eI UCIIOJIb-
30BJIMCh COOBITUSI ¢ TAKMMHU XapaKTepPUCTUKAMMU:
KOJIMYECTBO CTaHLMI, UX 3apeructpuponaniuux, 300;
m1youHa runoueHTpa <50 KM; MarHUTyIa COOBITHUS
M > 4,0. O0111ee YUCIO CTAHLIMMI, UCITOJb30BAaHHBIX B
pabote, mpesbinaer 2000. MaHTus ocBellaeTcsl B
Iuamna3zoHe SIUIEHTPaJbHBIX paccTossHuil 0—104°.
B pesynbrare nmocrpoeHo 06001IEHHOE TT0JIe BpeMEH
npuxona P-BoJH B ¢opMmarte CpelHeil TOUKU, IMOJIy-
yeHbl 110 romorpacdoB — ceuyeHUl MpeJOMICHHBIX
BOJIH. MakcuMajabHOE YMCJIO CeMCMUYECKUX JIydeit
coctasisieT 64 797, munumansHoe — 2830. B craThe
[1] mns aHanM3a TOYHOCTHU ITOJIYUEHHOTO METOIOM
TEIIOPOBOIro IPUOIVKEHUST 00pallleHUsl IpUBeIeH
TECTOBBIN TIpuMep. PellieHue mpeacTaBieHO B BUjE
TOPU3OHTAIBHBIX M BEPTUKAJIBbHBIX CEUEHUI, 111ar 1o
M30JIMHUSIM CKOPOCTH BBIOPAH, UCXOMSI U3 TOYHOCTH
obpaieHust ceyenuit (0,015 xkm/c), — 0,025 km/c.
Paspematomas crnocodoHoctb Metoaa 0,5 x 0,5 x h
(h — mo 1000 xm) u 1I°x1°xh (b — or 1000 mo
2900 km). C uenplo BU3yaau3allMd pPe3yJbTaTOB MC-
MoJib30Bajiach 0000IIeHHAsI CPEAHsISI CKOPOCThb ISt
MaHTUU 0N Tepputopuein EBpasuu u ee okpyxkeHu-
eM. BepTukanbHble ceueHuUs IpeICcTaBIeHbl B HEBSI3-
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Kax CKOPOCTU OTHOCUTEJIbHO TTOJydeHHOM TSI MaH-
MU noA Tepputopueil EBpazun o6001IeHHON MOie-
JIN CKOPOCTb—TIyOMHa. OTHOCUTEIHLHO 3TOM XKe MO-
JIeI CKOPOCTM Ha BEPTUKAIbHBIX CEYEHUSX
BBIIEJCHBI O0JJACTU TIOBBIIIEHHBIX W TMOHMXKEHHBIX
ckopocreit. Kak 06azoBasi Mofesib B paboTe UCITOJIb-
30BaHa mMoneJsb [TyapoBckux.

IMocTpoeHHast Mozesb OblIa COTTOCTaBIeHA C pac-
TpeaeeHueM CHIIBHBIX 3eMJieTpsiceHuit. [ mybokodo-
KycHble 3emierpsiceHust (ot 300 mo 600 kM) ¢ MarHu-
Tymoii 6ojiee 4 cocpedOTOYEHBI B IIpeaciiax OJoKa
Kopar, ceBepHoit yactu 6ioka MHmokutaii, 6;10KOB
Cunooupmanusi, Mugo-bupmanus un Illan Txait,
MOTOMY TIPY @aHAJIN3€ CKOPOCTHOTO CTPOEHUST MAaHTUU
OCHOBHO€ BHMMaHUE yjaesieHo uM (puc. 1).

OcoOeHHOCTU CKOPOCTHOTO CTPOEHUSI MAaHTUU
o 6;okom Illan Txait cBsi3aHbI ¢ pacpocTpaHEeHU-
€M U3 HWXHENW MaHTUM CJIOSI TIOHUXEHHBIX CKOPOC-
Teil or ryounsl 2600 mo 1500 KM M JajabHEMILIMM
ero pacTeKaHHeM K CeBEpy U IOy OT Oyoka (puc. 2,
94°, 96° B.n.). ObGnacTu pacTeKkaHus, HauuMHas C
96° B. 1., B BOCTOYHOM HAaMpaBJIeHUU APOOSITCS Ha
YacTU U JIOKAJIM3YIOTCSI B HUBKOCKOPOCTHbBIE aHOMa-
JINU Ha 00l11eM BBICOKOCKOPOCTHOM (oHe. Bocxonsi-
1IMe HU3KOCKOPOCTHBIE TOTOKM OKAa3bIBAIOT BIMSHUE
Ha BCE CKOPOCTHOE CTPOEHME MAHTHU KaK B BEPTU-
KaJIbHOM, TaK U B TOPU3OHTaJbHOM HaIpaBJICHUM.
HenocpenctBeHHO Haj HU3KOCKOPOCTHBIM BBIXOJIOM
BBIAEJISIIOTCS aHOMAaJIbHO MOLIHAS HU3KOCKOPOCTHAsI
30Ha pasaena-1 (MourHocTh 10 600 KM), MOrpykeH-
Hasl B CPEAHIOI0 MAHTHIO, U BbICOKOCKOPOCTHAsI Iie-
pexomHasi 30Ha BepxHeil MaHTUM (MOLUHOCTBIO 10
400 xm nmox 6;okom Illan Txait) ¢ BBITYKIBIMU BBEPX
M30JIMHUSIMY HEBSI30K HEIIOCPEACTBEHHO 1101 0JI0Ka-
mu Angaman u Ilan Txait. BepxHsiss MaHTUSI TIO.
3TUMM OJIOKAMU HU3KOCKOPOCTHASI ¢ MUHMMAJIbHOM
MOIIHOCThIO Imoa OsokoM Illan Txait (mo 125 km) u
BBITYKJIBIMU U30JIMHUSIMU HeBSA30K. [1oa cMexXHBIMU
0JIOKAMU MOILHOCTb BEpXHE MAaHTUU yBEIMYMBACT-
¢ — nop 6iaokoM AHpamaH o 400 kM, nmoa Mupgo-
bupmanwueit — 1o 300 kM. ITo 06e CTOPOHBI OT MaK-
CUMAaJbHOI BBIMYKJIOCTU W30JMHUI HEBSI30K (OJOK
IIanxaii) BBIACSIOTCSI HU3KOCKOPOCTHbBIC aHOMaJIUU
¢ HeBsizkamu —0,125 kM/c nox Gi0KoM AHmaMaH 1
—0,1 xM/c Boaie rpaHulbl ¢ 6iokoM MHpo-bupma-
Hus.

B 10 e BpeMst HauuHas ¢ 94° B. 1. HA HUXKHUX
YPOBHSIX HUXHel MaHTum (2250—2600 kM), GJIOK
MeHTaBait, opMupyeTcsi HU3KOCKOPOCTHOM CJIOM,
kotopslii or 100° B. A. pacmpocTpaHseTcsl B CyOBep-
THKaJIbHOM HaIIpaBJICHUH C fora Ha ceBep. YacTb 3T0-
ro ciost noxonut g0 61okoB Kopat, CuHoOupmMaHus
(puc. 2, 100°, 101° B.n.) u Mumokutaili (puc. 2,
104° B. 1.), toe mocturaet riyouHsl 850 km. C mpo-
TUBOITOJOXHOM cTopoHbl (0soku Ilan Txait, CuHo-
oupmanus u Kopart) Ha miyouHax 2100—2500 km
dopMUpyeTCs HU3KOCKOPOCTHOM CJIOi, OH ITOAHMMA-
eTCsl B I0OXKHOM HAaIlpaBJICHUM, TAEC COCIMHSIETCSI CO
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Puc. 2. NonrotHble ceuenust 94° (a), 96° (6), 99° (8), 100° (e), 101° (d), 104° (e) TpexmepHoit Momenu MaHTHM HOro-BocrouHoit
Asun. baoxu: Aun — AnmamaH, U-b — Wanmo-bupmanus; M-K — Wunmokwurait, Kop — Kopar, Man — Manaiisust, MeHT —
Meuwnrapaii, ITar — I[latranu, C-b — Cuno6upmanusi, C Kan — CesepHbliit Kamumanrtan, Cym — Cymatpa, LI — Ilan Txait
Fig. 2. Longitudinal cross section 94° (a), 96° (6), 99° (8), 100° (e), 101° (d), 104° (e) three-dimensional model of the mantle

Southeast Asia. Blocks: And — Andaman, [-B — Indobirmaniya, I-C — Indochina, Kor — Korat, Mal — Malaysia, Ment —
Mentawai, Pat — Pattani, S-B — Sinobirmaniya, N Kal — North Kalimantan, Sum — Sumatra, Sh — Shan Thai

BCTPEUYHBbIM cjoeM Tof Osnokom [latranu, obpaszys
YTOJIEHHBIA HU3KOCKOPOCTHOM CJIOW MOILIHOCTBIO J10
650 kM. HakJoHHBII HU3KOCKOPOCTHOM CO¥, MOMI-
HUMalouiics ¢ rayouns 2600 kM ot 6;10Kka Kokoc,
Ha ryouHe 600 KM JOCTUIraeT TpaHMIbI MeXIY 0J10-
kamu Muanmoxkurtait n IOxubeiii Kurtait. Bocxonsauiue
HU3KOCKOPOCTHBIE CJIOM C CeBepa U ora (popMUpyoT
nona 6iokoMm IlaTTaHU CKOPOCTHYIO MaHTUIHYIO KO-
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JIOHKY, KOTOpasi COOTBETCTBYET CBEpPXIJIyOMHHOMY
(mounHOMY Mpoleccy U XapaKTepu3yeTcsl 4epeo-
BaHUEM BBICOKO- U HU3KOCKOPOCTHBIX AHOMATUIA.
BocxonsimeMy HU3KOCKOPOCTHOMY MOTOKY COMYTCTBY-
€T BBICOKOCKOPOCTHOM MOTPYXarOIIMUNCS HAKJIOHHbIN
clioit co ctopoHbl 010KoB MHmokutait 1 CuHOOMpMa-
HUSI, €r0 OKOHYaHue (hOPMUPYET BBICOKOCKOPOCTHYIO
aHOMAaJIMIO B MAHTUITHON KosloHKe nof 610Kkowm Tlat-
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TaHu. HakKJIOHHEIN BBICOKOCKOPOCTHOM CJIO¥ OepeT
HavaJo 1moa 6;1okoM CMHOOMpMAaHUS, TIIe eTO KPOB-
Js1 BeImesisieTcss Ha Tayoune 300 kM, momomrBa —
750 xm. OxkoHuaHue ciost — nmoxa 61okamu [larranm
n Ces. Kaiumanran Ha tiayoumnax 750—1150 kM.
C cesepa (010oxku Cunooupmanus, MamokuTaii, KOx-
Hblii KuTaii) B BRICOKOCKOPOCTHOM CJION Ha TJyOMHE
650 KM BHeIpsIeTCS] HU3KOCKOPOCTHOM CJIOM.

Takum 0O6pa3zoM, B HUXKHEW MAaHTUM JIBa BCTPEU-
HBIX HU3KOCKOPOCTHBIX ITOTOKA MPOHU3BIBAIOT 3armal-
Hyto yacth KOro-Bocrtounoit Azuu. [lepBbiii TOTOK
HaOII01aeTCsS CO CTOPOHBI 6;10Ka CHHOOMpPMAaHUS, OH
mogHuMaeTcst ¢ TayorHbl 2500—2600 kM 1o 1300 kM
non 6;okoM [latranu, roe yyactByeT B (hopMupoBa-
HUW CKOPOCTHOUW MaHTUIHON KOJIOHKU. BTopoii mo-
TOK, paclipoOCTpaHsIeTCs] B CEBEPHOM HAMpaBIEHUU OT
osoxkoB MenTaBait 1 Kokoc u mpuHuMaer yyactue B
GOopMUPOBAHUY MAHTUIHOM KOJOHKHU II0I OJIOKOM
IMatranu. Bcest paccmoTpeHHast 001acTh HAaXOMUTCS
MOJ BJAWSIHUEM BOCXOJSIIIINX HU3KOCKOPOCTHBIX IO-
TOKOB, PACIPOCTPAHSIIONINXCSI HABCTPEUy IPYT K APYy-
ry. OHU COMPOBOXKAAIOTCS] BLICOKOCKOPOCTHBIMU Ha-
KJIOHHBIMU CJIOSIMU, TIOTPYXKAIOIIUMUCST OT BepXHEl
MaHTUU 0 MEPEXOIHON 30HBI BEPXHEW MAHTUU U OT
TMEePEeXOHON 30HbBI B CPEAHIOI MaHTUIO.

IIpencraBisieT MHTEpPEC CKOPOCTHOE CTPOEHUE
maHTuu non 6;i1okom Mupo-bupmanus (puc. 3, 21°,
22° c. 111.), TOCKOJIbKY 00JIaCTh XapaKTepu3yeTcsl TMo-

tgt ow M

110° 115°

dran na

125" 1307 135°

Puc. 3. llupotHsie ceuenus 21° (a), 22° (6). Cmpykmypor: U-b —
Wuno-bupmanus, U-K — WUupokurait, M — Maunwra, C-b —
Cunobupmanust, 10-K — HOxusiii Kurait, ®un 1 — du-

JIMIIMUHCKaA IIJIMTa

Fig. 3. Latitudinal cross section 21° (a), 22° (6). Structure: 1-B —
Indobirmaniya, I-C — Indochina, M — Manila, S-B —
Sinobirmaniya, S-C — Southern China, Phil — Philippine Plate
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BBILLIEHHOW CEMCMMWYHOCTBIO, TIPUYPOYEHHOU K Trpa-

HUIIaM 0JIOKA, K KOHTAKTaM BBICOKO- M HU3KOCKOPO-

cTHBIX oOsacteit. Tak, B BepxHeit MaHTUM o MHmo-

Bbupmanwueii ¢ ceBepa, cOrjiacHO MOJEN, HAKIIOHHBIN

BBICOKOCKOPOCTHO CJIOM TTIOTPY>KAeTCS B MEPEXOTHYIO

30HY BepXHeil MaHTWMM, pa3pbIBaeT 30HY paszaena-1 u

TOTPY:KaeTcs B CPEIHIO MaHTHIO. Best ob6macTs MaH-

i niog Unno-bupmanueit xapakTepusyeTcst MOBbI-

IIEHHOU PAacCIOCHHOCThIO — CKOPOCTHAsI MaHTUITHAS

KOJIOHKA BBIIEJSCTCS B BUIE YePETOBaHUS BHICOKO-

1 HU3KOCKOPOCTHBIX aHOMAaJIHiA.

B npenmemax Gimoka Kopar (cm. puc. 2, 99°,
100° B. 11.) BBIAEISIETCS HAMOOJIbIIIEE KOJIUYECTBO TJTy-
00KO0(OKYCHBIX 3eMiieTpsiceHuit. 1o Bcelr mmyomHe
BEpXHE MaHTUU TMOJ OJOKOM MaHTHITHAsl KOJIOHKA
XapaKTepu3npyeTcs MAaKCMMaJIbHBIMU HU3KOCKOPOCT-
HBIMM aHOMaJIMSIMUM Ha riyouHax 525—600 kv 1 600—
700 xm (HeBsi3ka — 0,175 km/c). Haumnag ¢ 98° B. 1.
B BOCTOYHOM HaITpaBJIEHUU MOIIIHOCTh HU3KOCKOPOCT-
HOIl MaHTHM TOCTEIIEHHO YBeauuuBaeTcsl mo 350—
400 xMm (B paitone 96—97° B. 1. — 200—225 kM), Ha
riyouHe 600 KM HabGIrOMaeTCs HU3KOCKOPOCTHAsT aHO-
manust —0,15 km/c. TTox 6mokom Kopar mpoxomaut
MOTPYKAOIINIACS BBICOKOCKOPOCTHOM €101, Oepyluuit
Hayasio nof 6iokamu CuHobupmanus u Munokutai
(rmyouna 300 xM), OH MMeeT MOIIHOCTh a0 600 KM
(rmyounsr 500—1100 km). YacTh cinost morpyxaercst
B CPEIHIOI0 MAHTUIO TIOJ TPAHULIEH MeXIy OJoKaMu
Kopat u Cunobupmanus. Hag BeIXOmoM ITOHMXKEH-
HBIX CKOPOCTEI1 OTMEUaeTCsl aHOMaJIbHO MOBbBIILIEHHASI
MOLLIHOCTb BBICOKOCKOPOCTHOU TMEPEXOIHOW 30HBI
BEpXHEU MaHTUU, 1o 0JiokoM CUHOOMPMAaHUS — BbI-
MYKJIOCTh U30JIMHUI HEBSI30K CKOPOCTHU, a TAKXKe I0-
JIOIIBHI BepxHeil ManTuu. Hauunas ¢ 101° B. 1. tuto-
MOBBIIA CTBOJI (BBIXOJ MOHMXKEHHBIX CKOPOCTEN)
JIOKAJIU3yeTCsl B OTIEJIbHYI0O aHOMAIUIO, BXOJSIIYIO B
MaHTUIHYI0O KOJIOHKY W BBIJICJICHHYIO Ha TpaHulle
mexny 6mokamu Kopar u Cunobupmanusi, MHnoku-
Ttait u CuHobupmanus (cMm. puc. 2, 101° B. 1.).

TakuM 0Opa3oM, OTMETUM OOIIUE YEePThl CKO-
POCTHOTO CTPOEHUSI TIOJl PACCMOTPEHHBIMU OJIOKaMMU:
- HaOJIOAAIOTCSl BBIXOIbI TTOHMXKXEHHBIX CKOPOCTEM

u3 HUXKHed mantum (2600 kM) — 61oku Kopar,

Cunobupmanus (99° B. a.), llan Txait, Unmo-

bupmanus (94—95° B. 11.);

- BBIACJSIFOTCS MAHTUIHBIE CKOPOCTHBIE KOJIOHKU —
MPOSIBJICHUE CBEPXIIYOMHHBIX (JIIOUIHBIX MPO-
11eCCOB. DTU 30HBI MapKUPYIOTCS KaK cyOBepTH-
KaJIbHbIE 00JIACTH TTOC/IEIOBATEILHOCTE ! BHICOKO-
M HUBKOCKOPOCTHBIX aHOMaJIUii — pe3yJbTaT
(rounHOTO TIPOIIECcca B HEOAHOPOIHOM CKOPOCT-
Hoit cpene (0noku Hlan Txait, MHmo-bupmanus
(92° B.1.), Cunobupmanus (96° B.1.), Kopat
(98° B. 1.));

- XapaKTepHO paclpoCTpaHeHWE HAKIOHHBIX BbICO-
KOCKOPOCTHBIX CJIOEB B BEpXHEil MAHTHUU, CO CTO-
poHbl 61oka MHpo-bupmanusa non 6iokom Ilan
Txali HAKJIOHHBIN CJI0M MOTPYXKaeTcsl B MepeXo/-
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Puc. 4. TpanueHTsl ckopocTeil Ha riyounax 50 (a), 75 (6), 150 (8), 550 (e), 650 (d) u 1400 k™ (e): I — TUIMOLEHTPHI 3eMJIETPSI-
CEHUMIl Ha COOTBETCTBYIOIIMX TIyOMHax; 2 — 3emiieTpsiceHue, npousomieninee B mMae 2014 1. B Tamnanme

Fig. 4. Velocity gradient at depths of 50 (a), 75 (6) 150 (8), 550 (e), 650 (0) and 1400 (e) km: I — earthquake hypocenters at the
corresponding depths; 2 — earthquake, which occurred in May 2014 in Thailand

HYIO 30HY BEpXHEil MaHTUU, cO cTOpOoHbl CHHO-
oupmanuu non 6iokom KopaT — ¢ mepexomaHoit
30HBI BEPXHEW MAHTUU B CPEIHIOIO;

- HaOJaoAaloTcsl BBIMYKJIasl MOBEPXHOCTh KPOBIU
MepexoaHo 30HbI BepxHeit MaHTUu — CHHO-
oupmanust (99° B.n.), Idan Txait, Kopar
(97° B. 11.).

TpaauuMoHHO MpecTaBleHre TPaaueHTHON cpe-

IIbI TIPEITIONIaraeTCsl B JOJTOTHBIX U IIIMPOTHBIX Cceve-

HUSIX, PACCMOTPEHHBIX BbIlle. [TOCKOIBKY pelieHue

MOJIy4eHO KaK TpexMepHasi (PyHKIMSI CKOPOCTH, ObLITO

M3Y4YEHO TIOBEJACHUE TPaJIMEeHTOB CKOPOCTEH MO TIIy-

oune. Kak cienyer us puc. 4, 3eMJeTpsICEHUST MTPU-

BSI3aHbI K 00JIACTSIM CTYIICHUS TpaaireHTa CKOPOCTH,

a TakkKe K CThIKaM 3TuX objacteii. Ha rmyoune 75 km

rpanueHT u3MeHsiercs B npeaenax ot —0,1 10 0,29 ¢!,

B cpenHeil mantuu (1400 xm) Bapuanuu Oosee cia-

oeic — ot 0,0285 mo 0,0345 ¢!, Ha riIyOuUHE

2400 xm — 0,026 mo 0,039 ¢'. MakcumaabHOE H3-

MEHEeHHe TpajiMeHTa CKOPOCTel MIPUXOAUTCS Ha Mepe-

XOJIHYI0 30HY BepxHeil MmaHTuu. [1o rpagueHTam cKo-

pocTeil U pacnpeneseHUI0 3eMJIETPSICEHU MOXKHO

BBIICJIUTh OCHOBHbBIE MPOLIECCHI, BIUSIONIME Ha Celic-
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MUYeCcKylo akTuBHOcTh. Ha riayounax 75—150 km
OIIHA YaCTb 3eMJICTPSICEHUI CKOHILIEHTPHUPOBaHa B 00-
JIACTU CTYIIEHUS TPAIUEHTOB U COOTBETCTBYET Ha MO-
BEPXHOCTU TpaHulle Mexay omokamu MHno-bupma-
Hust 1 CuHOOUpMaHUsl. 3AeCh MaHTUSI UCTBITHIBAET
BnusHue uHaeHTopa (Mumuiickoit mautel). dpyras
YacTh 3€MJIETPSICEHUI CKOHIIEHTPUPOBAaHA B paiioHe
onoka Kopar (Taunann) mexay 30HAMU CTYLIEHUS
TPaIMeHTOB CKOPOCTEH, U, BEPOSITHO, HA ceiicMuye-
CKYI0 aKTUBHOCTb BJIIMSIIOT MPOIECCHI Jerazaiuu, Ha
YTO yKa3bIBaeT CKOPOCTHOE CTPOCHUE MAHTUU 1O JTaH-
HBIM CelicMUYecKoil Tomorpadpuu (MaHTUIHBIE KO-
JIOHKH).

ITpu BBEIEHUM TPATUEHTOB CKOPOCTU TOSIBIISIET-
Csl BO3MOXHOCTb TMOJYYUTh CEMCMUYECKUE TPAHULIbI
BTOPOTO POJia, YTO MO3BOJISIET YTOUHUTh XapaKTepuc-
TUKY CpPEellbl, MPEACTABISIEMYIO B BUAE N30JIUHUN HE-
BSI30K CKOPOCTU OTHOCUTEJIbHO pedepeHTHON Moje-
au. B mpenmenax BepxHEW MaHTUM  BbIIEJIEHBI
ceficMuYecKue TPaHUIIbl, OHU YETKO MPOSIBISIOTCS
MOJ OTHEJbHBIMU CTPYKTYPAMU U XapaKTePU3YIOTCS
BBICOKMMMU IpafueHTaMM1 CKOPOCTH Ha rimyouHax 100—
125, 520—550, 650—660, 1700 kM. MakcuMaJbHbIE
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Puc. 5. CkopocTHbIE TpaHUIIBI Ha TIyOuHe 75 KM: [ — celicMu-
YeCcKHMe CKOPOCTHBbIE I'PaHUIIbI BTOPOTO PO/, BbIAEJIEHHBIE Ha
mIyouHe 75 KM U COOTBETCTBYIOIME (hITIOMIHON KOJIOHKE: a —
mon 6mokom Kopar (mmmpotHoe ceyeHue 17° c.ir.); 6 — Ha
rpaHule Mexny oiokamu MHmokutait 1 CuHOOMpPMaHUST (HOJI-
rotHoe ceueHue 102° B. 1.). Cmpykmypoi: U-K — Unpokuraii,
C-b — Cunobupmanus, ®un mr — OuiannnuHCKas IUIATA,
LI — [lan Txait

Fig. 5. Velocity border at the depth of 75 km: / — seismic
velocity boundary of the second kind, selected at the depth of
75 km and the corresponding fluid column: ¢ — under the block
of Korat (latitudinal cross section 17° N); 6 — on the border
between the blocks Indochina and Sinobirmaniya (longitudinal
cross section 102° E). Structures: I-C — Indochina, S-B —
Sinobirmaniya, Phil — Philippine plate, Sh — Shan Thai

IpaJeHTbl CKOPOCTU HAOIOJAIOTCA B TEPEXOIHOM
30HE BepxHeil MaHTUM Mexay onokamu Illan Txait u
Kopat ¢ makcumanbhbiM 3HaueHreM 0,229 ¢! Ha Tiny-
OouHe 675 kM. Jlng 3Toil 06nacT OTMEYAIOTCSI pac-
CJIOEHHOCTb MEPEXOHOM 30HbI BEPXHEN MaHTUU (TpU
IpaHULIbl) U OTCYTCTBUE TPAHUIL B MHTepBajie TIIyOuH
50—375 kM.

IMon 6mokom Kopar, B paitone 16—19° ¢. 1 x 99—
100° B. 1., HabaOMAETCS PACCIOCHHOCTh KaK B BEpX-
Heli MaHTUM (TpaHMUBI Ha TiyouHe 75 u 125 km),
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TaK U B TIEPEXOIHOI 30He BepxHeil manTum (450, 550
un 600 km). CeiicMuuyeckue rpaHUIbI BTOPOTO poja
MOAYEPKUBAIOT MAHTUHHYIO KOJIOHKY, BBIIEJIIEHHYIO
IO BEPTUKAJIbHBIM ceueHusiM (puc. 5, 6). Takas ke
KapTWHA TIpocMaTpuBaeTcs 1o ookamMu CHHOOMP-
manug n HOxnabrii Kutait: CnoHOOMpMaHusS — IBe
CEeCMUYECKME TPAaHULBI B PACCIOEHHOU BEPXHEN
mantum (75, 125 KM) u Tpu — B ee MepexXoaHON 30He
(400, 450, 550 km); FOxubIit KuTait — Tpu rpaHuIis
(75, 150, 375 xM) B BepxHEil MAaHTUM, YETHIpE — B €€
nepexonHoii 3oHe (400, 450, 500, 600 KM); B 10XKHOM
U CEeBEepHOI yacTsix 0Jioka — OfHA TpaHUlIa B Mepe-
XOIHOW 30HE BEPXHEW MAHTHUM.

I'panu1Ibl, COOTBETCTBYIOIINE CKOPOCTHBIM MaH-
TUIHBIM KoJioHKaMm 1ioj 6mokamu Kopat, CuHoOup-
MaHusl, BBIIEJSIOTCS WM B HUXHeW MaHtuu. Ha
TMOBEPXHOCTU OHU COOTBETCTBYIOT PAa3IOMHBIM 30HAM.
Jna 3amagHoii yactu 6sokoB lan Txait 1 Munokn-
Tall (32 UCKJIIOUEHMEM €TO CEeBEepO-3amagHON 4acTu)
XapakKTepHbl OJlHA celicMuYecKasi TpaHUIla BTOPOTO
poza B TIEPEXOIHOM 30He BepXHEeil MaHTUU Ha TITyOu-
He 550—572 kM 1 MakcuMaJibHOE 3HAYeHUE TPaeH-
ta —0,078 ¢! gng rayoun 1725—1750 kM, moxn rpa-
Huleit mexny 6mokamu Kopar u CuHoOupmaHust —
OJlHAa TPaHMLA B MEPEXOJHON 30HE BEPXHEU MAHTUU
Ha miyouHe 475—500 kM.

ITo rpagueHTaM CKOpOCTEil B MaHTWUU BbIAejIeHA
(puc. 7) Ttak Ha3piBaemas 00JIACTb TMPO3PAYHOCTH.
B Heii rpanveHTbl CKOPOCTE MOHOTOHHO BO3pacTa-
0T Ha rayouHax 50—350 KM U MOHOTOHHO YMEHb-
aTcsa Ha TyomHax 675—1125 km. O6aacTh mpo-
3payHOCTU COBIAlaeT C KOJIbLIEBOU CTPYKTYypoOi
ceiicmuuHoctu (Tawnanm). CoriacHO TaHHBIM ceiic-
MUYECKOI ToMorpaduu, B 3TOl CTPYKType MO Bceit
nIyOMHE MAHTUM HaOII0JaeTcsl YepeloBaHUE BbICO-
KO- U HU3KOCKOPOCTHBIX aHOMAJINii, UTO CBUIETEb-
CTByeT O Haiaumuuu B Hell dmounoB. CornacHo [3],
BHYTPU KOJIBIIEBOU CTPYKTYPbl MOXET MPOUCXOIUThH
npolecc MUTrpauuu QIoruI0B, CO3NAI0IINNA KOHIIEH-
TpaLMI0 HAMPSKEHU.

BriBoapl. [lon Gmoxkamu, xapaKTepU3YIOIIUMUCS
MOBBILIEHHOM CECMUYHOCTBIO, BBIIESIOTCS 0011IMe
YepThl CKOPOCTHOTO CTPOEHUsI: BBIXOIbI MOHMKEH-
HBIX CKOpPOCTEN 13 HuXHei MaHTuu (2600 kM); mpo-
SIBJIEHWE CBEPXMIYOMHHBIX (PIIOMAHBIX MPOLIECCOB B
BUJIE CyOBepTUKAJIbHBIX 00J1aCTeil mocienoBaTeIbHOC-
Teil BBICOKO- MU HU3KOCKOPOCTHBIX aHOMaJIUi, OHU
MOAYEPKUBAIOTCS CEMCMUUECKUMU TPaHUIIAMU BTO-
poro poja mno Bceli T1yOrHe MaHTUU; pacnpocTpaHe-
HME HAKJIOHHBIX BBICOKOCKOPOCTHBIX CJIOE€B B BEpX-
Hell MaHTWM; BBIMYKJIOCTb TOBEPXHOCTU KPOBIU
MepPexXOAHO 30HbI BEpXHEH MaHTUM.

Kak moka3sbIBaloT JaHHbIE, MAHTUIIHbBIE CKOPOCT-
Hble KOJOHKU TMPHUCYIIM MAaHTUU paccMaTpUBaeMBbIX
palioOHOB, XapaKTEPU3yEeMbIX MOBBILLIEHHON CECMUY-
HocThlo. B ux mpenenax HaGmogaeTcsi MOBbIIEHHAs
paccIOeHHOCTb MAHTHUU, YTO TIOATBEpPKAAeTCs celic-
MHMUYECKUMU IpaHULIaMK1 BTOPOTO POJIa.
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Puc. 6. I'panveHTBl CEHCMUYECKUX CKOPOCTE W celficMUYecKue IpaHULBI Ha raybuHax 75 (a), 450 (6) u 600 km (6): I —
ceiicMuyeckue TpaHULbl BTOPOTO poja

Fig. 6. Gradients seismic velocities and seismic boundaries at depths of 75 (@) and 450 (6) and 600 km (6): I — seismic boundaries
second kind

Puc. 7. Obnactb TMPO3PAYHOCTH B MAHTUU, BBIACJICHHAS IO TPAaAMEHTaAM CKOpOCTeil: / — 3eMJIETPSICEHUSI C MarHUTYIoW >4 Ha
rnybunax 300—600 km; 2 — obusacTh, B Ipejesiax KOTOpoil Ha riybuHax 75—375 KM rpagueHThl MOHOTOHHO BO3pacTaioT, a Ha
mryouHax 700—1500 kM — yMmeHblnaporcs; 3 — odar 3eMJIeTpsSiCeHUs MarHutymoit 6,0, mpousomemmrero 5 mas 2014 r. B
Tannaune

Fig. 7. Area of transparency in the mantle, allocated by the velocity gradient: / — the earthquake with a magnitude of >4 at depths
of 300—600 km; 2 — area within which at depths of 75—375 km gradients increase monotonically, and at depths of 700—1500 km —
reduced; 3 — the earthquake of magnitude 6,0 that occurred on May 5, 2014 in Thailandh city
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[TosiBIeHME CeliCMUUYECKUX TPaHMLI, YepeTIOBaHUE
30H C MOBBILLIEHHBIMU U TIOHMKEHHBIMU 3HAYEHUSIMU
CKOpOCTell pachHpoCTpaHEHUsI MPOIAOJbHBIX BOJH
OOBSICHSIIOTCSI MpoleccaMu Aerazaluu, KOTOpble, B
CBOIO OYepenb, CYIIECTBEHHO BIMSIOT Ha (DOPMUPO-
BaHME METAaCTPYKTYp, KOHTPOJUPYIOILIUX CeHCMUU-
HOCTH [2]. B ceficMMYHOCTh pernoHa CBOM BKJIAJ MO-
IyT BHOCUTb HaIpsIKEHUsT B 30HE BCTPEUYHbIX
TEIJIOMACCOMIOTOKOB B MAHTUM — ITOTPYXKAIOLIMXCS
BBICOKOCKOPOCTHBIX M BOCXOMSIIIUX HU3KOCKOPOCT-
HBIX CJ10eB B 3anagHoit yactu KOro-BocTouHoit A3nm.
[Ipouecc murpanum QIrOUIOB UMEET MECTO M BHYT-
PY BBIIEJEHHOM IO TpagueHTaM CKOPOCTEN KOJbLle-
BOW CTPYKTYPbI, UTO CO3/1a€T KOHLIEHTPALMIO HAMpsi-
XKEHUIA U MOXET OBbITb OJHOW U3 MPUYUH
3eMJICTPsICeHUSsI, TIpon3olieaiero secHoir 2014 r. B
Tawnnange.
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3B'A30K IMBUJKICHOI BYIOBU MAHTII NI TAIJIAHJIOM

TA YIOrO OTOYEHHSIM I3 CEMCMIYHICTIO PETIOHY

JI.M. 3aeys, 1.B. byeacnko, T.0. llsemkosa

Inemumym eeogpizuxu im. C.1. Cy6bomina HAH Ykpainu, npocn. Axad. Ilaasadina, 32, Kuie, 03680, Ykpaina,
e-mail: larysa_zaiets@ukr.net, igor bugaenko@ukr.net, tsvet@igph.kiev.ua

Y pesyabTaTi BAKOPUCTAHHS METOY TEJIOPOBOTO HAOJIMKEHHST PO3B’SI3KY 3aaui ceiicMiuHO1 ToMorpadii yaciB Ipruxo-
ny P-xBuinb, 3armpornoHoBaHoro B.C. I'efikoMm, moOynoBaHO TpUBUMIipHY P-1BUAKiCHY Monesb MaHTil [liBaeHHO-
CxigHoi Aszii. Po3misiHyTo mBUAKiCHY Oy0BY MaHTii min TaizaHaoM Ta 1Oro OTOYEHHSIM 3 METOIO BUSIBIEHHST MOXIIU -
BUX TMEPeAyMOB Yy 1i MIMOMHHIN OymoBi U MPOsIBY B perioHi 3emuerpyciB. st 30H, 110 XapaKTepu3ylOThCs
MiIBUILEHOIO CENCMIUHICTIO, BUSIBJIEHO 3arajbHi pUCH IIBUAKICHOI OyIOBM MaHTIi: MaHTiHi IIBUIKICHI KOJOHKH, 1110
BiJIOBIAIOTh BUCXiTHUM HAANNIMOUHHUM (QUIIOTTHUM MOTOKAM; MOLUMPEHHS] HU3bKUX IIBUIKOCTEI 3 HUXKHBOI MaHTii
(2600 kM), MOXMJINX BUCOKOLIBMIKICHUX IAPIB Y BEPXHiii Ta HUXKHii MaHTii. KpiM TpaguuiiiHOro 300 paxeHHs rpa-
JIEHTHOTO CePEeIOBUIIA Y IOBTOTHUX i IUPOTHUX TIEPETUHAX, BUBYEHO TTOBEIIHKY I'Pa/Ii€HTIB IIBUIKOCTEI 32 TITMOM-
HOI0. 3a BBEJICHMU TPalli€HTAaMU IIBUIKOCTEN OTPUMAHO CEMCMIUHI MeXi PyTroro pomy, 110 A0 3MOTY YTOUHUTHU
XapaKTepUCTUKY CEPEIOBUILIA, SIKE MA€E BUIJISII i30J1iHii HEB’SI30K IIBUIAKOCTI BITHOCHO pedepeHTHOI MOei.

KumoyoBi cioBa: maHTisl, IBUIKiCHA OynoBa, 3emyieTpycu, TainaH.
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INTERRELATION BETWEEN THE VELOCITY STRUCTURE OF THE MANTLE BENEATH THAILAND
AND ITS SURROUNDINGS AND SEISMITY OF THE REGION

10.

11.

56

L.N. Zaets, 1.V. Bugaenko, T.A. Tsvetkova

Institute of Geophysics, NAS of Ukraine, 32 Palladin Ave., Kyiv 03680, Ukraine,
e-mail: larysa_zaiets@ukr.net, igor_bugaenko@ukr.net, tsvet@igph.kiev.ua

Purpose. As part of the constructed three-dimensional P-velocity model of the mantle of Southeast Asia, we considered
velocity structure of the mantle beneath Thailand and its environment in order to identify possible prerequisites in the deep
structure of the mantle for the manifestation of earthquakes in the region.

Design/methodology/approach. 3-D P-velocity model of the mantle of Southeast Asia was obtained with the method of

Taylor s approximation of solving the problem of seismic tomography of P-waves arrival time introduced by V.S. Geyko.

Findings. For areas beneath Thailand and its environment that are characterized by high seismicity, we identified

commonalities of velocity structure of the mantle, such as:

- allocation of mantle-velocity columns. In velocity characteristics of the mantle, these zones appear as subvertical region
sequences of high and low-velocity anomalies, which are the consequences of the fluid process in an inhomogeneous
velocity environment (blocks Indobirmaniya, Shan Thai, Sinobirmaniya block, Kho Rat);

- propagation of low velocity of the lower mantle (2600 km);

- propagation of high-velocity inclined layers. From the Indobirmaniya block under the Shan Thai block the inclined
layer is immersed in the transition zone of the upper mantle; from the Sinobirmaniya, under the Kho Rat block, the
transition zone of the upper mantle is immersed in the middle mantle;

- bulge up of top of the upper mantle transition zone — Sinobirmaniya, Shan Thai, Kho Rat.

In addition to the traditional view of the gradient environment latitude and longitude sections, we considered the behavior

of velocity gradients in depth.

Practical value/implications. The introduced velocity gradients permitted to receive seismic boundaries of the second kind,

which allowed us to clarify characteristics of the environment represented as a contour residual velocity relative to the

reference model. It was shown that the seismic boundary of the second kind stressed mantle column highlighted on the
vertical cross sections. On the surface, the mantle-velocity column corresponds to fault zones (block Kho Rat (Thailand)).

Keywords: mantle, velocity structure, earthquake, Thailand.
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